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FOREWORD
International Conference “50 Years of Education and Awareness Rising 

for Shaping the Future of the Oceans” was held in Saint Petersburg, Russian 
Federation, on 27-30 April, 2010.

The basic objectives of the conference were to establish a platform to 
exchange views on sustainable education and training methods in marine 
sciences, develop approaches to meet new challenges and increase result 
effectiveness. The Conference organized by Russian State 
Hydrometeorological University to mark the 50-th Anniversary of the IOC, is 
considered as a contribution to the MDG and the UN Decade on Education for 
Sustainable Development.

The financial support to the Conference was given by both Russian 
(Government of Saint Petersburg, VTB bank) and foreign (IOC, Government 
of Flanders) sponsors.

There were more than 400 active participants from 32 countries attending 
the meeting. The programme of the conference included plenary sessions and 
panel meetings that discussed

such challenging issues as:
(i) the role of international organizations in fostering and improving
education and training to meet the needs of the society;
(ii) development of education and training in the arca of marine sciences;
(iii) educational technologies and teaching methods;
(iv) management and funding of education and training;
(v) awareness raising of the importance of marine research and protection
of marine environment.
During the panel meetings more than 100 presentations were made and 

discussed; a volume of abstracts (in two languages, Russian and English) was 
published and made available for the participants of the Conference.

The members of the panels had formulated their recommendations that 
were discussed and accepted by the plenary. The final statement of the 
conference will be issued at the coming session of the IOC Executive Council.

The Conference had an active promotion campaign; its work and side 
events, such as Underwater Film Festival, Children’s artwork exhibition, 
students’ round table, were widely covered by media. The Conference was 
considered to be a success and was recommended to become a regular event.

The Proceedings of the Conference (in Russian in English languages) 
contain unabridged texts of presentations made at both paper and poster 
sessions and are made in two formats: a CD and a hard cover copies.

The 50-th Anniversary Conference Web page is a part of the RSHU web 
site. It contains a variety of information concerning the Conference and related 
topics: 50 years of IOC activities, contribution of IOC partners and 
programmes to the celebration of the 50-th anniversary of IOC activities, its 
role and mission, etc.
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Message from Irina Bokova,

Director-General of UNESCO 

• on the occasion of the Conference 50 Years of Education and Awareness 

Raising for Shaping the Future of the Oceans and Coasts

St Petersburg, 27 April 2010

My gree tings to everyone attending the  C onference on “50 y ea rs  of Education and 

A w areness-R aising, for Shaping the  Future of the  O c ea n s  and  C o as ts”, convened  

to m ark th e  very special occasion  of the  Intergovernm ental O ceanographic  

C om m issions  50"’ anniversary.

I regret very m uch that I canno t b e  with you in person  today. I sen d  my warm 

congratu lations to th e  IOC. Its ach ievem ents over th e  p ast five d e ca d e s , including 

in the  wider United N ations context, a re  a  sou rce  of g rea t pride to UNESCO. O ver 

the  years, th e  IOC h as  provided a  continuous focus on  the  o ceans .

Today, a s  we face  the  p rospect of clim ate change , biodiversity loss, and  th e  im pact 

of both on our environm ent, w e know there  a re  compelling re a so n s  why w e cannot 

afford to neglect our o cean s . This is a  m e ssa g e  that w e a re  seeking to highlight in 

this ongoing UN D ecade  on  Education for Susta inab le  D evelopm ent, for which 

UNESCO is the  lead  agency.

T he IOC w as active in th e  d iscuss ions  that led to the  adoption of th e  United Nations 

Convention on the  Law of the  S e a  in 1982. It h as  long provided leadership  in the 

protection of the  m arine environm ent and  in the  monitoring of m arine pollution. 

Naturally, th e  IOC's focus h a s  b een  mostly on the  coordination of re sea rch  -  this is 

particularly important, a s  oceanography  is a  multidisciplinary endeavour that 

requires international cooperation. However th e  IO C 's activities have b roadened  to 

a lso  ad d re ss  coasta l developm ent and  m anagem en t issues. T he  role it plays in c o ­

ordinating work in th e se  a re a s  is highly valued by th e  United Nations.



From helping to establish the tirst topographical a tlas  o t th e  Indian O cean  and 

overseeing the establishm ent of a  tsunam i warning system  in the Pacific, to  today's 

efforts to integrate that system  globally with o ther regional coasta l haza rd s  and 

tsunam i warning system s currently under developm ent -  the IOC h a s  always 

focused on  providing ocean-related  serv ices, while encouraging th e  sharing of 

scientific knowledge. This is a t the very co re  of UNESCO’s  m andate. With its Global 

O cean Observing System , work on C arbon in a  High C 0 2  World, Sea-level 

monitoring and  protection of m arine biodiversity, th e  IOC continues to  be  a t the 

forefront of efforts to a d d re ss  som e of th e  world's m ost pressing problem s.

Of cou rse  none of this work would be  possible without the co-operation and  support 

of both developing and  developed countries alike. This is why capacity 

developm ent, one of th e  key subjects you will be  d iscussing during this Conference, 

is s o  important.

I would like to  a d d re ss  greetings to those of you from our Chair a t  the R ussian S tate  

Hydro-meteorological University in S t Petersburg. Thank you for being a  dynamic 

partner. As well a s  fulfilling your function a s  a  “think tank", you a re  helping to build 

bridges betw een th e  academ ic world, civil society, local com m unities and  policy 

m akers, and  a lso  fostering excellence and  innovation a t  a  regional and  local level.

T he Baltic Floating University, an  IOC initiative started  up 17 years  ag o  and  b ased  

in S t Petersburg, is ano ther bridge-builder, sim ultaneously advancing research , 

training and  program m e developm ent while bringing together research  students 

from the world's m ajor schools of m arine science. Som e 250  stu d en ts  from 28 

countries have taken  part in th e  program m e, thus contributing in a  pragm atic 

m anner to  UNESCO's own efforts to  build capacities, especially in the developed 

world.

I am  heartened  that s o  m any experts  from governm ent and  non-government 

organizations, from public service, science, b u sin ess  and  civil society, have 

devoted  their tim e a n d  energy to taking part in this C onference in S t Petersburg. 

T he issu es  you will b e  d iscussing over the coming days a re  of trem endous 

im portance, a n d  I will b e  m ost attentive to the outcom e of your exchanges.

May the conference be  a  g rea t success!

Irina Bokova
P a g e  2
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nocjiaHMe reH epanbH oro  fliipeKTopa K3HECXQ 
: r-3KH MpiiHbi B okoboh
! K ynacTHHKaM MejKflyHapoflHoPi KOHCpepeHî MM «50 Jier 
; pæBHTiin oQpæoBaHHfl m npocBemeHHS Ana
• ctiopMMpoBaHMfi Syflymero OKeaHOB m npuSpeiKHbix

TeppwTopiiH »

C aH K T-lleTepSypr, 27  a n p e n a  2 0 1 0  r.

O S p a m a to c b  c npwBeTCTBLieM ko bcbm  ynacTHHKaM 
KoH<pepeHL(wn «  50  n eT  pa3BHTiia o 6 p a 3 0 B aH n a  v\ 

■ npocB e iueH w a A n a  tpopMwpoBaHMH G yfly i^ero  o k b b h o b  w 
npw6pe>KHblX TeppUTOpmî » ,  npH3BaHHOH OTMeTHTb 50-10 
roflpBLi^tiHy Me>KnpaBmenbCTBeHHOii 0KeaH0rpac|)M4ecK0fcí

• K0MMCCL111.

f l  rnySoKO c o x ía n e io , 4to He M ory nii4H 0 6 b rrb  c b s m h  b 
3T0T 3H aM eHaTenbHblíí flpHb. B TO )Ke BpeMH x o n y  

'  BOCnOnb30BaTbCn STOM B03 M 0)KH O CTbK) 11 TerUIO n03ApaBHTb
M OK c e e  A°crn>KeHHHMH b TeneHHe nocneflfHHX 5 0  neT , 
CTaBLUHMM npeflfieTOM  ro p A o c m  He TonbKO fO H E C K O , ho h 
O praHH3aL|iiu OSbeAyiHeHHbix H elium b L|enoM .

B H acT o a in ee  BpeMH, nepeA nm (O M  H3MeHeHiia n n iiM ara  11 
iic4e3HOBeHiin S n o n o ru 4 e c K o ro  p a3 H o o S p a3 iin , BnwaioLULix Ha 
o Kpyxíaio u^y K) c p e f ly , Mbi o t a b  e  m c e 6 e  0T4eT b p e w a io m e il  
p o n n  OKeaHOB b s t h x  n p o i je c c a x .  H a  s to m  n o c n aH im  Mbi 
xoTHM CA enaTb a m e H T  b nepw oA  f le c a T i in e m a  o 6 p a3 0 B aH iia  
h ycTOHMHBoro pa3BiiTiia OpraHH3aL|LiLi OOteAHHeHHbix 
H a n n ii ,  b KOTopoM fO H EC K O  iirp a e T  nHAMpyroinyro p o n b .

M OK IO H EC K O  aiTHBHO yqacT B O B ana b A ^cKyccwax, 
n p u  Be a lu  hx  k OAo6 peHHio KoHBeHL|nn O O H  no  MopcKOMy 
n p a s y  1 3 8 2  r. fln iiT en b H o e  Epervia i i r p a n a  nuAM pyram yro p o n b  
b 3 a ii|iiT e  OKpy)KaK)L^eii cpeA bi m MOHiiTopiiHra 3 a rpa3H eH na 
M opa. EcTecTBeHHO, MOK rnaBHbiM 06 p a s  o m 
KOHL|eHTpiipoBanacb Ha KoopAHHaL(nn iiccneAOBaHHii, 4 to  
ocoSeH HO  BaxcHO, yMWTbiBaa Me>KAficL|iinnHHapHbm x a p a x r e p  
OKeaHorpacpiiH, TpeSytoinH fi Me>KflyHapoflHoro
coTpyAHH'-iecTBa. O a h e k o  flpsrrenbHOCTb M OK Taioxe 
p a c n p o c T p a H a n a c b  Ha y n p a s n e H iie  n p o n eccaM H  p a sB irn ia  b 
n p i i6 pe>KHOii 30H e, 4 to  n o n y 4 iin o  Bbicoxyio oi^eHKy 
OpraHH3aL|iiii OObeAWHeHHbix H a 411 il.

C o3A aH iie  n ep B o ro  a m a e a  M ha^ ihcko to  OKeaHa 11 
n c n o n b 3 0 B a H iie  onbiTa (pyHKLjMOHLipoBaHMS c iic reM bi 
npeA ynpe> i'A eH na 0 L(ynaMii b Thxom  o iæ aH e  n o 3 E o n iin n  
H H TerpiipoBaTb nX sneM eHTbi b y n p a s n e H iie  cncTeM aM ii no



npeflynpejK fleH M io o  n p upoflH b ix  K aT acT pocpax m ycneujH O  
pa3BMB3Tb MX b ApyrMX p e m o H a x  M M poBoro OKeaHa. MOK 
n p M n araeT  H eM anb ie  ycMnMS m cpoKycM pyeTca Taioxe Ha 
oßecneM eHM M  noT p eö M T en eü  ycnyraM M  b paM Kax CBoefi 
KOMneTeHLjMM, a  T aK xe CTMMynMpyeT p acnpocT paH eH M e 
3H3HMM B OÖnaCTM MOpCKMX HayK B COOTBeTCTBMM C MaHflaTOM
KDHECKO. rn o S a n b H a n  CMCTeMa OKeaHMHecKMX HaSmofleHMM 
ycneujH O  oßecneH M B aeT  m o h m t o p m h t  b oönacT M  H aßniofleH M a 
3 a  C 0 2, ypoBHSM M ops m 6M opa3H oo6pa3M eM , TeM caMbiM 
BbiflBMraa c rp a H b i-an eH b i MOK Ha nepeflHMM n n aH  b 
pa3peLueHMM H aM ß o n ee  a ic ryanbH bix  n p o ß n e M  coB peM eH H oro  
MMpa.

Ee3ycnoB H O , m o  T a r a s  p a S o T a  S b in a  6bi HeB03M 0XHa 6 e 3  
T ecH oro  coTpyflHM HecTBa M exA y paasMTbiMM m 
pa3BMBaioLi4MMMca CTpaHaMM, m 3T0 S B n aeT ca  rnaBHOii 
npMHMHOM T oro , MTO BOnpOCbl pa3BMTMS M nOBblLUeHMa 
noTeHL|M ana a s n a io T c q  KnioHeBbiM oßteK TO M  flMCKyccMM 
HacTOSLLjeM KoHcpepeHUMM.

51 x o i e n a  6bi n o ß n a ro flap M T b  K acpeflpy  MOK-KDHECKO 
PoccMMCKoro rocy flapcT B eH H oro  rM flpoM eT eoponorw -iecK oro  
yHMBepcMTeTa C aH K T -n e T e p ß y p ra  3 a  flMHaMMHHoe 
napTHepcTBO, noM oraioLL |ee c t  po  mt e n  bCT By m o c to b  m 
ycTaHOBneHMio C Ba3eii M exfly  arafleMMHecKMM MMpoM m 
rpaXflaHCKMM 0 6 LL|eCTB0 M, nOnMTMKaMM M MeCTHbIM 
H aceneH M eM , a  Taioxe 3a npoflBM xeHM e MHHOBaqMM Ha 
peraoH anbH O M  m MecTHOM ypoBHSx.

EanTMticKMM nnaByHMM yHMBepcMTeT, co3flaH H bm  no  
MHML(MaTMBe MOK 17 n eT  H a3afl, S B n aeT ca  o a h m m  m 3 t b k m x  

« MOCTOCTpoMTeneM », oflHOBpeMeHHO o ß te f lH H a a  b c e 6 e  
HayMHbie M ccneflOBaHM a, npoBOflMMbie coBMecTHO 
cryfleHTaM M  H aM S onee  npecTM XHbix b MMpe yaeS H bix  
3aBefleHMM b oßnacT M  MopcKMX HayK. O K ono 250 CTyfleHTOB 
M3 28 CTpaH MMpa npMHanM yaacT M e b 3 t o m  nporpaM M e, 
B H eca TeM caM biM  BKnafl b nparMaTMnecKMM CTMnb 
coöcTBeHHO ycMHMM IOHECKO b co3flaH M e noT eH pM ana, 
ocoßeH H O  b pa3BMBaioLL|eMca MMpe.

51 BOCXMLL|eHa TeM, 4TO MHOrMe 3KCnepTbl M3 

npaBM TenbCTBeHHbix m HenpaBM TenbCTBeHHbix opraHM3aL|MM, 
HayKM m 6M 3H eca nocBSTMnM CBoe BpeM a m aHeprM io m 
npMHanM yaacT M e b CaHKT-lleTepSyprcKOM  KOHCpepeHL|MM. 
B b ip a x a io  yBepeHHOCTb, h to  TeMbi flMCKyccMii b npeflC Toaii(M e 
AHM MMeioT o rpoM H oe 3HaHeHMe, m a  BHMMaTenbHO O TH ecycb k 
mx pe3ynbT aT aM .

>Kenaio bbm  BceM ycnexa!

MpMHa EoKOBa
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Dr Alexander V. Frolov, Russian Federal Service for Hydrometeorology 
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F epigamia
/Ip. AHxeji ie.ii. Bajibc Kacn. imic, C eu , WiCOP-Eßpona yHHTBHH, 
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ripo(|>. Eli. m ana CaiícHH-CaiÍH, I uoóa:n,ni,in O o p y M  n o  o x e a H a M , 

n o G e p e x t i o  n  o c T p o B a M , I / e m p  / / x e p a p / i a .  / ] , * .  M e H r o y H a  M o p c K o i i  

nO JIH TH K H , CETA
/Ip. Epjinx /feca, 3aM. ncnojiHnTentHoro cexpeTapa MOK, Opamina 
/Ip. TnjibepMO Tapcna, HapnoHajitHtin aKBapnyM, Ky6a 
r  h. Xbioro r  opr lí. ina. MoKflyHapoAHoe mAporpafjDnuecKoe 6iopo, MoHaxo 
ripo(|i. BeHy H ttck k o t, Il,eHTp JIeii6mma TponmrecKon Mopcxon 

3Konoran, FepMaHH» 
ripo(|i. JleB HnKOJiaeBHH KapjiHH, PoccnncKnn loey.rapcr Benni,iii 

raApoMeTeopojiorHHecKnii yHUBepcnTeT, Poccna
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(jD in ecK o ro  HHCTHTyTa, 3aM. r e H e p a j i tH o r o  / jn p e K T o p a  I O H E C K O ,  
H cnojiH H TejiLH L iH  c e K p e T a p t  M O K , IÜ B e iiH a  

ripo(|>. C ep re ii H iiko. lacBiiw CTenaHeHKO, ( ),tccckhh rocY,iapcTBenm,iH 
3 K O Jio rn H ec K n n  y m iB e p c n r e T ,  Y x p a n H a  

,3p. O iu n in n  B a ju ie ir ,  C e T t  " M n p o B o i i  O K eaH ", H a p n o H a j i t H t i n  M o p cK o ii 
p e m p ,  O p a H ip ia

,3p. A.icKcaii ip  BacHJiteBHH O p o  ioii. py kobohhtc.ti. P( )CI H J [ P (  )MI I l a.
P o c c n a

ripo(|>. An ipeii A.ieKcaii ipoiiii'i OypceiiKO. m h h h c t p  o 6 p a 3 0 B a H iia  n  

H ayK ii, n p e / j c e / j a T e n t  M eacB e/joM C T B eH H oii H a p n o H a j i tH o n  

O K e a H o rp a t ju n e c K o n  k o m h c c h h  P O  
A p ivp  HiiKo.iaeiiii'i l ln. miii apoit, Hji.-Kopp. PAH , .le iiy iai I o c , t y m i , l

n p e /jc T a B H T e a t n p e 3 H /je H T a  P o c c n n  n o  M eac^yH apo/jH O M y 

co T p y /jH im e c T B y  b  A p K n n c e  n  A H TapKTHKe

H aijH O H ajib H b iH  o p ra H iu a m iO H H b if i  k o m h t c t

O p o j io B  A jie K c a H /ip  B a c m ib e B i iq ,  pyK O B O /prre jit P O C E H 3 P O M E T a ,  3aM. 
n p e /jc e /ja T e n a  M eacBe/joM CTBeHHoii HauHOHajitHOH O K eaH orpaiJainecK O H  
k o m h c c h h  P O ,  conpe/jce/iaTenB c o b m c c th o h  k o m h cc h h  M O K  I O E E C K O  h  B M O  

O y p c eH K O  A nipeii A jieK caH ap o B H H , m h h h c tp  o 6 p a3 0 B aH iia  h  HayKH, 
n p e / jc e / j a T e n t  M eaœe/joM CTBeHHOH HauHOHajitHOH OKeaHorpaiJiHHecKOH 
KOMHCCHH P O

Hii.iiiin apoii ApTyp HiiKOJiaeBiiq, „iciiYTaT I oc,iY\n,i. iio:nio\ioLnn,iM
npe^cT aB H T ejiB  n p e3 H /je H T a  P o c c h h  n o  M eac^yHapo/iHOM y 
coTpyflHHHecTBy b  A pK Tince h  A m apK T H K e, T e p o H  C o B e rc K o ro  C o io 3 a , 
re p O H  P o c c h h

K a p j i H H  J l e B  H iik 'o .ia e F iiiM , n p o i j i e c c o p ,  p e K T o p  P o c c h h c k o t o  

r o c y ^ a p c T B e H H o r o  T H /jp o M e re o p o jio T H H e c K o ro  y H H B e p c H T e ra , H JieH 

M eîK B e^oM C T B eH H O H  H auH O H ajiLH O H  O K eaH orpaiJiH H ecK O H  k o m h c c h h  P O  

O p a> K 0 H H K H a 3 e  r p n r o p H H  O iy a p i O B i iM ,  o t b c t c t b c h h l i h  c e K p e T a p t  

K o m h c c h h  P o c c h h c k o h  O e / j e p a u H H  n o  /je n a M  I O H E C K O  
lY l i ix a i i . io i i  H i iK O J ia ü  H i n x o i a e i i i m ,  i ! M n e - i ip e ,ic e ,ia T e :n ,  lO H E C K O / M O K ,  

H anajiL H H K  U ,e m p a  O K eaH orpaiJiH H ecK H X  /ja m iB ix  B c e p o c c in í c K o r o  H ayH H O - 

H c c j ie / j o B a r e j i t c K o r o  HHCTHTyTa T H /jp o M e reo p o jio T H H ec K O H  H H iJiopM aiiH H  

B oryrn A H a T O J i im  H B a H O B iiq ,  n p o p e K T o p  n o  M eac^ y H ap o /iH B iM  CBa3aM  

P o c c h h c k o t o  r o c y ^ a p c T B e H H o r o  T H /jp o M e re o p o jio T H H e c K o ro  y m i B e p c m e T a  
/lo o p o .F F O o o F í C e p i e i i  A l i a r a .  ii> c b iim , i i p o ( |i e c c o p ,  M T c n -K o p p c c iio n .T C in  P A H ,  

3aM ecT H T ejit /jeK aH a r e o r p a i J a m e c K o r o  (J ia K y ji tT e ra  M T Y  h m . M .B .  

JIOMOHOCOBa
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ÜBaHOB MiixaiiJi KoiiciainiiiioiiiiM, 3aB. K a jie n p o M  IOHECKO/MOK n o  

M opcK H M  re o H a y K a M  M o cK O B C K o ro  r o c y / ja p c T B e H H o r o  y H H B e p cH T eT a  h m . 

M .B .J Io M O H O c o B a  

JIa3yTKHH AjieKcaH/ip Huaiiomm, .lëTunK-KocMoiiam, I ’e p o n  P o c c h h  

C f.fmcb Birrajnm HisaiioisiiM, 3aB. K a ij ie ^ p o n  IOHECKO/MOK /p icT aH U H O H H oro  

3 0 H ^H p o B aH H ii h  M O /jem ip o B aH H ii b  O K eaH o rp a ijiH H  P o c c h h c k o t o  

ro c y / ja p c T B e H H o ro  r a / j p o M e T e o p o j io r a H e c K o r o  y m m e p c m e T a ,  n n e H

COBMeCTHOH KOMHCCHH MOK IOHECKO H BMO

Panels of the conference
Panel 1. Role of international organizations in fostering and improving 
education and training services to society in the area of environmental 
sciences

Taking stock of progress achieved by international organizations, globally 
and regionally, in the area of environmental sciences the Panel will focus on the 
obstacles to the progress, discuss ways to overcome them and create new 
partnerships in education and training, and define next steps necessary to 
achieve MDGs and the goals of the UN Decade on Education for Sustainable 
Development.

Panel 2. Present and future of education and training development in the 
area of marine sciences with the attention to the role of science in 
sustainable development and related issues

There is a need for reorienting education towards sustainable development 
and education for all. An improved marine capability involves the strengthening 
of marine science infrastructure, the institutions, in which education and training 
activities are carried out. The aim is to achieve high-quality continuing 
education in environmental sciences and related disciplines.

There is a need to integrate environmental science in educational curricula at 
all levels.

Development of trust among science and education stakeholders becomes a 
key issue.

How to achieve this objective through educational and training processes was 
in the focus of the work of this Panel.
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Panel 3. Educational technology and modern methods of education for 
the development of national and regional potential for the support of 
marine sciences and observations

Development of innovative technologies for the collection of observations, 
for presenting and exchange of information and for connecting people around 
the globe opened a door for adding new approaches to traditional educational 
methods and for close cooperation between teachers, scholars, scientists, socio­
economists in the formulation of relevant educational programmes.

Effective application of interdisciplinary approach will require an appropriate 
number of high quality human resources, facilities and infrastructure. Are the 
educators ready to cope with new technological developments and what should 
be done to make them ready to meet new challenges? All these and many other 
issues are discussed by the Panel.

Panel 4. Management and funding of educational and training processes
There should be a political will to consider environmental issues and 

education as a priority for national development with the goal to create 
development-oriented knowledge and environment-friendly societies. How to 
make environmental education and training as a priority issue in governmental 
agendas?

There may be a need for restructuring existing educational and scientific 
governmental agencies to respond more effectively to the needs of society.

Standards for training and capacity development in the professions required 
for environmental research and protection need to be determined.

How to increase fund raising and its effectiveness, how to make it 
sustainable? How to adjust administrative and legal systems to new requirements 
in environmental research and education?

The Panel looks for answers to these and many other questions related to its 
theme.

Panel 5. Awareness raising of the importance of marine research and 
protection of marine environment on a scientific basis

Awareness raising is an important activity for fostering a climate for capacity 
building. It helps to keep in focus the latest scientific findings on the rapidly 
deteriorating state of the oceans, and to encourage broad public support for the 
protection of the marine environment and sustainable use of its resources.

Through the deep mass media attention and involvement it will be easier to 
understand and appreciate the need for public education at all levels from youth 
to seniors.

Participants of the Panel have recommended the approaches for designing an 
effective proactive broadcasting, information dissemination and awareness 
raising system using modem technology with the objective to ensure that quality 
information is easily accessible and widely available.

The agenda o f  the Panels will include oral presentations selected from  
submitted papers, their discussion and development o f  recommendations.

11
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CeK iiH H  K O H (l)epeH unn
C e r n in a  1. P o j ib  MCVFCiyFiapdiFii.ix o p ia i i i i ia i in i ' i  b  p a 3B iiT iin  h  
coBepmeHCTBOBaHHH oóyaeiFiFiF h  no/iroTOBKH K a/ip oB  b  o ö  i a c m  H ayK  06  
OKpyacaioHieH cpc FC

Y n ir iB iB a a  n p o i p e c c ,  / l o c iH r a y i B iH  M eac /iy H ap o /p iB iM H  o p r a m c a H i ia M H  H a 

M HpoBOM  h  p e r a o H a n tH O M  y p o B H a x  b  H a y K a x  0 6  O K p y a c a io m e H  c p e / i e ,  c e K ip ia  

o ö c y / p r r  np iM H H B i, n p e n a T C T B iia  n p o i p e c c y ,  c n o c o Ö B i h x  n p e o / i o n e m i a  h  n y i n  

pa3BH TH Ü  CO TpyflH H HeCTBa B OÖJiaCTH OÖyHeHHÜ H nOÄTOTOBKH K a^pO B . CeKHHÜ 

o n p e ^ e j iH T  HOBLie m a r a ,  H e o ö x o /p iM B ie  /p i a  / l o c iH a c e m ia  UFT ( l i e n i i  p a3 B H T iia  

H a  T B ic a n e n e T H e )  h  3 a /ia H ii f l e c a iH J ie i H a  OOH n o  o 6 p a 3 0 B a H H io  /p i a  

y CTOHHHBOrO pa3B H T Iia .

CcFvHiFFF 2. H acioiFFFiee h  ó y  F 'iH ce pa3BHTHH oóyaeiFiFiF h  no/jroTOBKH  
K a/ip oB  b  o ö  i a c m  MopcKHX H ayK  c  airaeiFFOM Ha p o j ib  HayKH b  
yCTOHHHBOM pa3BHTHH H CBH3aHHbIX OÖJiaCTHX

C y m e c T B y e T  H e o ö x o /p iM o c iB  n e p e o p i i e m a H m i  o ö y n e m i a  H a  y cT o iiH H B o e  

pa3B H T H e h  o 6 p a 3 0 B a m ie  //J ia  K a a c / io ro . Y c o B e p m e H C T B O B a in ie  B 0 3 M o acH o c ieH  

H en o B e ic a  b  i c y n e m i H  o x e a H a  h  H cn o jn > 3 0 B a m iH  e r o  p e c y p c o B  B K jn o H a e r  

n o B B im e H H e  K a n e c iB a  H a y m m ix  H c c a e / jo B a m n i ,  H H iJipacT pyK T ypB i y n p e a c / i e m n i ,  

OTBeTCTBeHHLix 3 a  o ö y n e m i e  h  n o //ro T O B K y  K a/ip o B .

O c h o b h o h  i / e j i b io  a B J ia e T c a  / lo c T i ia c e m ie  B B ic o K O K a n e c T B e m io ro  

H e n p e p b iB H o r o  o ö y H e m i a  H a y x a M  0 6  O K p y a c a io m e H  c p e / j e  h  C B a3am n>iM  c  h h m h  

//H c u m m iiH a M .

C y m e c T B y e T  H e o ö x o /p iM o c iB  m n e i p a i i H H  H ayK  06 O K p y a c a io m e H  c p e / j e  b  

n p o ip a M M B i o ö y H e m i a  H a  B c e x  y p o B H a x .

K  0 //H 0 H  H3 B a a c H e m m ix  n p o ö n e M  OTHOCHTca B o n p o c  n o B B n n e m ia  C T e n e m i 

/ /O B e p iia  M eac/iy  H ayH HLiM H  h  o ö p a3 0 B a re jiB H B iM H  K p y raM H .

B i / e m p e  B m iM a m ia  c e r a m i  n o c ra B J ie H  B o n p o c :  K aK  / /o C T m H y t b

n o c T a B a e m r o H  p e n i i  b  n p o p e c c e  o ö y H e m i a  h  n o //ro T O B K H  K a /ip o B ?

C e r n in a  3. O 6 p a 3 0 B a T ejib H b ie  T exH O Jiornn h  coB peM eH H bie MeTO/jbi 
oöyMCFFiFsi n p n  pa3BHTHH iia iu io n a .  ii>iioi ff h  p ern o H a jib H o r o  i i o i e i i i i i i a . i a
/IJIH nO/I/iep>KKH MOpCKHX HayK H liaÖ. IIO FCIIIli'l

Pa3B H T H e HHHOBauH OH H Bix TexHOJioTCiH /p i a  c ö o p a  //aH H B ix , n p e / jc T a B a e m ia  

h  oÖ M eH a H H iJiopM aiiH eH , a  T aK ace //J ia  CBa3H m o / j e n  b o  B ceM  M H pe O TK pBm o 

/ ip e p H  /p i a  B B ipaöoT K H  h o b b i x  n o /p x o /jo B  b  c c jie p e  T pa /p n iH O H H B ix  m o to / jo b  

o ö y H e m i a  h  T e c H o r o  B 3aH M O //eH CTBiia M eac /iy  n p e n o / ja B a T e a a M H , c i y / ie i r r a M H , 

yHeHBIM H, OKOHOMHCTaMH H COHHOJIOraMH n p H  pa3paÖ O T K e COOTBeTCTByKHUHX 

o ö p a 3 0 B a re jiB H B ix  n p o rp a M M .

3(J)(J)eK iH B H oe H cn o jiB 3 0 B aH H e  M e a c /p ic u m u im ia p H o r o  n o /p x o / ja  i p e ö y e r  

c o o T B e r c T B y io m e r o  B B ic o K O K an ec iB eH H o ro  o ö o p y / i o B a m i a ,  H H iJipacT pyK T ypB i h  

n e a o B e n e c K i ix  p e c y p c o B .  T o t o b b i  j i h  n p e n o / ia B a T e jm  H cno jiB 30B aT B  HOBBie 

T e x H o a o r i iH e c K H e  p a 3 p a ö o T K H , h  h t o  c n e / iy e T  c / je a a T B , h t o ö b i  o h h  ö b h fh  

roTO B B i c n p a B H T B c a  c  h o b b im h  3 a //a n a M H ?
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CeKiiHH 4. YnpaBJieHHe h  (|)N iiaiK iipoiiaim e b  o ó .ia c n i  o ó y aem m  h
no/jroTOBKH Ka/ipoB

C j i e p y e T  H M e r t  n o j n r m n e c x y i o  b o j i io  jsh ä  p a c c M O T p e m iii  o 6 p a 3 0 B a H iü i  n  

B o n p o c o B ,  CBü3aH H Bix c  o x p y ix a r o ip e n  c p e ^ o Ë  b  x a n e c T B e  n p iio p iiT e T H L ix  j s m  

pa3B H T H a o ö m e c T B a . ^ t o  H yixH O  c ^ e n a T B , h t o ô b i  s t h  3 a p a n n  C T a jin  

npH opH T eT H L iM H  b  r m a H a x  npaB H T ejIL C T B ?

B o 3m o 5k h o , n o H a^o Ô H T C ii p e c T p y K T y p iip o B a T L  c y m e c T B y r o n i j ie  

npaB H T ejiL C T B eH H L ie areH T C T B a n o  o 6 p a 3 0 B a m n o  n  H a y x e ,  h t o ô b i  o h h  ô o n e e  

3(J)(J)eKTHBH0 O T B e n a jin  noTpeÖ H O C TüM  o ô ip e c T B a . B o 3m o 5x h o , n o T p e ö y e T c a  

o n p e p e j i m r  C T aH papT B i b  o ô j i a c m  n o p r o T O B x n  x a p p o B  n  p a 3 B m r i i i  n o T e m in a j i a  

b  n p o ( J ) e c c i i i ix ,  H e o ô x o p n M B ix  /p in  H c c j ie p o B a m n i  o x p y ix a io m e i i  c p e p B i n  e e  

3aniH T B i

Kax yBejiH HH TB ( J u m a H c n p o B a in ie  n  noB B icH T B  e r o  siJnJiexTnBH O CTB, x a x  

c p e n a T B  e r o  y c t o h h h b l i m ?  Kax n p n c n o c o Ó H T B  a p M n m ic T p a T iiB H y io  c n c T e M y  n  

3aKOHO^aTe]IBCTBO K HOBLIM TpeÖOBaHHÜM  K H CCJie/JOBaHIinM  H 0 6 y H em H O  B 

o ô n a c T H  o x p y ix a io m e i i  c p e p B i?

CeKiiHH 5. y . iy lim em ie  iipociieiiieiiiisi o liav iaiocm  MopcKHX iicc.ie,(oisaniii'i 
h  ¡ a n n in a  OKpyacaiomeH cpe u.i Ha Fiaynnoii ocHOBe.

Y j i y n m e i n i e  n p o c B e ip e m in  n B Jin eT cn  BancHBiM n p o p e c c o M ,  (J io p M n p y io n ij iM  

Ö Jia ro n p n iiT H B iH  KJiHM aT /p in  H a p a m iiB a m in  n o T e m in a j i a .  C e r o  n o M o n iB io  b  

p e H T p e  BHHM aHH» //OJDXHBI H aX O /piTBCn n O C Jie /p D ie  H ayH H B ie pe3y jIB T aT B I o  

Ö L icT po  y x y /p i ia i o m e M c n  c o c T o n m n i  o x ea H O B , a  T a x n ce  (Jiop M n p o B aT B cn  

r u n p o x a n  o ö ip e c T B e m ia n  n o /p / e p n c x a  /p in  3 a n in T B i M o p c x o n  cp e /p > i n  

y c T o iw H B o ro  n c n o j iB 3 0 B a m in  e e  p e c y p c o B .

Y c n jie H H e  BHHMaHHH h  n p n B J ie H e m ie  CMH n o 3 B O Jin r  n e m e  noH H M aT B  n  

peH H TB  H eoöxo /p iM O C T B  o ô y n e m i n  H a c e j ie m in  B c e x  B 0 3 p ac T H L ix  r p y n n  H a  B c e x  

y p o B H irx .

Y n a c T H n x n  c e x n i n i  B B ip a ô o T a jin  n o /p x o /p > i /p in  r m a m ip o B a m in  

3(J)(J)exTH B H oro n p eB e H T H B H o ro  o n o B e i p e m i n ,  p a c n p o c T p a H e m in  iiH iJ io p M a iiin i n  

y j i y n m e m i n  c n c T eM L i n p o c B e ip e m in  c  n c n o jiL 3 0 B a H H e M  co B p eM eH H L ix  

T e x H O J io rn n  c  p e r n i o  i i i n p o x o r o  p a c n p o c T p a H e m in  x a n e c T B e H H o n  im iJ io p M a m n i 

n  o ó e c n e n e m i n  n p o c T o r o  p o c T y n a  x  H e n .

I I p o z p a M M a  c e K i j u ü  e m m u a e m  y c m n b i e  d o m a d u ,  o m o ô p c tH H b ie  U3 

n p e d o c m a e n e H H b i x  p a ô o m ,  u x  o ô c y M c d e m e ,  a  m a i o t c e  p a 3 p a 6 o m K y  

p e K O M e H d a i ju i t .
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PROGRAMME OF THE CONFERENCE (26-30 APRIL, 2010)
Hotel Holiday Inn Saint-Petersburg, 97 Moskovskiy prospect lit. A
26 April
11.15-16.00 Workshop on the EUMETSAT marine applications -  Henk 
Verschuur (EUMETSAT, Germany), RSHU building Malookhtinsky pr., 98.
13.00-14.00 Press-Conference, RSHU building Malookhtinsky pr., 98.
15.00-19.00 Registration of Participants. Hotel Holiday Inn.
16.00 Opening of the Children’s Artworks Exhibition of Underwater Images.
17.00 -18.00 Meeting of Chairpersons and Panel Coordinators. Hotel Holiday Inn.
27 April
08.30 -  10.00 Registration of Participants (continued)
10.00 -  10.50 Official Opening
10.00 -  10.10 Welcome from the St.Petersburg Government
10.10 -  10.20 UNESCO and IOC Welcome (Dr. Wendy Watson-Wright, Assistant 
Director-General of UNESCO, Executive Secretary of IOC)
10.20 -  10.50 Welcome from National Commission of the Russian Federation for 
UNESCO, Russian Federal Service for Hydrometeorology & Environmental 
Monitoring National Oceanographic Commission of the Russian Federation ,
10.50 Coffee Break, Group photo.
11.30 — 18.30 Plenary Session: Experiences in education and training 
during the last 50 years and plans for the future
11.30- 12.05 IOC/UNESCO Capacity development - Dr. Ehrlich Desa (Deputy 
Executive Secretary, IOC/UNESCO)
12.05 -  12.40 UNESCO Chairs/UNITWIN Networks: a strategic partnership 
to promote Education for Sustainable Development - Dr. Sonia Bahri (Division 
of Higher Education, UNESCO)
12.40 -  13.15 WMO’s sixty year contribution to education and training in 
climate, weather and water - Dr. Jeffrey Wilson (Education and Training Office, 
WMO)
13.30 Lunch
14.30 -  15.05 The International Ocean Institute: education and ocean 
governance - Dr.Gunnar Kullenberg (Former Director of IOI, Assistant Director- 
General of UNESCO and Executive Secretary of IOC)
15 .05 -  15 .40 IOC/UNESCO, UNESCO Chair and WMO Regional Meteorological 
Training Center Programmes -  Prof. Lev Karlin (Rector RSHU, Russia)
16.00 Coffee Break
16.30 -  17.05 EUMETSAT, its satellite and training programmes relevant to 
marine applications - Henk Verschuur (EUMETSAT, Germany)
17.05 -  17.40 COMET Program: Innovation in Geosciences Education and 
Training -  Patrick Parrish (COMET® Program, USA)
17.40 -  18.30 Setting of the Context of the Panels
18.30 - Social event
14
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28 A pril
09.30 -  16.00 Plenary Session - Key Presentation of the Panels
09.30 Key Speaker of the First Panel - Dr. Gunnar Kullenberg
10.05 Key Speaker of the Second Panel Prof. Mohamed A. Said (National 
Institute of Oceanography and Fisheries, Alexandria, Egypt)
10.40 Coffee Break
11.10 Key Speaker of the Third Panel Mr. Peter Pissierssens (IOC Project Office

for IODE)
11.45 Key Speaker of the Fourth Panel Dr. Chua Thia-Eng (former Director of 

PEMSEA)
12.20 Key Speaker of the Fifth Panel Dr.Guillermo Garcia (Acuario National, 

Cuba)
13.00 Lunch
14.30 Setting the Context and Work of the Panels Dr. Gunnar Kullenberg
16.00 Coffee Break
16.30 Panels work in parallel.
Chair, First Panel - Dr. Gunnar Kullenberg
Co-Chairs, Second Panel, Prof. M.A. Said, Prof. Yu.Chashechkin
(A.Yu.Ishlinsky Institute for Problems in Mechanics RAS, Russia)
Co-Chairs, Third Panel Mr. Peter Pissierssens, Mr. E.dward Podgaysky 
(RSHU, Russia)
Co-Chair, Forth Panel Dr. Chua Thia-Eng, Dr. A.A.Alimov (RSHU, Russia) 
Co-Chair, Fifth Panel Dr. Guillermo Garcia, Dr. Philippe Vallette
(NAUSICAA, Center National de la Mer, France)
18.15 Closure.
19.00 Fifth Parade of the Underwater cinema “Aqua film”. Opening at the 
Cinema Centre “Pick” (2, Sennaya square, 4th floor), Metro Sennaya
29 A pril

09.30 Panels work in parallel.
10.40 Coffee Break
11.10 Work of all Panels continues.
13.00 Lunch
14.30 Work of all Panels continues. Development of Panels’ statements and 
recommendations

Children’s Cinema festival of Underwater Images.
16.00 Coffee Break
16.30 Students’ round table and poster session

Poster Session of the All-Russia Students’ Competition in 
Hydrometeorology
19.00 Closure.
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30 April
10.00 Final Plenary. Discussion of Recommendations and Reports o f Panels’
Chairs
11.30 Coffee Break
12.00 Adoption o f a final document and recommendations o f the Conference.
13.00 Official Closure. Reception. Cultural Programme.

nPOrPAMMA MEÍKflyHAPOflHOÍÍ KOHcEFPFHHMM 
(26-30 anpejiH 2010r.)

rocTHHHpa «Xompieñ FIhh CaHKT-Iferepöypr» - MocKOBCKHe Bopora, 97
26 anpejiH
11.15-16.00 CeMHHap EUM ETSAT  At» MopcKiix iie:ieii - Xemc Bepcxyyp 
(EUMETSAT, PepMamiii), PIT M Y , MajiooxraHCKHH npocneKT, 98, ay.r. 208
13.00-14.00 Ifpecc-KoHijiepeHUHii, PIT M Y , ayn. 209
15.00-19.00 PeracTparpiii yuacTmiKOB, XojiH/jeii H hh
16.00 OTKpBITiie BLICTaBKH JFÊTCKHX nOABOflHBIX pilCyHKOB
17.00-18.00 BcTpeua npencenaTejieii h Koop^HHaTopoB ceKujni 3aji 
«MojiHHapH»
27 anpejiH - K oH rpecc X ojiji « T m n ñ y p i »
08.30-10.00 PeracTpauHii yuacnniKOB (nponoJDKemie)
10.00-10.50 OijamiianBHoe OTKpLiTHe

10.00-10.10 IfpHBeTCTBHe npaBirrejiBCTBa CaHKT-Iferepöypra 
10.10-10.20 IfpHBeTCTBHe IOHECKO h  MOK - np. BeH/in YoTCOH-PaiiT (3aM. 
reHepanBHoro jFjipeKTopa IOHECKO, HcnojiHHTejiBHBiH cexperapB MOK) 
10.20-10.50 npHBercTBHe HauHOHajiBHOH OKeaHorpaijiHHecKOH komhcchh 
Pocchhckoh Oe^epauHH, Pocchhckoh (jie^epajiBHOH cjiyxöbi no 
ra^poMereopojioTHH h  MOHHTopHHry OKpyxaioineH cpe;n>i - np. A.B.<l>pojioB 
(pyKOBOflHTejiB POCFHflPOMETa), HannoHajiLHOH komhcchh Pocchhckoh 
OenepauHH no nenaM IOHECKO -  r. 3. Op. fvkff iii fiji fffc (oTBeTCTBeHHLiH 
ceKpeTapB komhcchh).
10.50 Ko(j)e-6peHK, ipynnoBaa (j)OTorpa(j)Hii
11.30-18.30 IIjieH apH oe la c e /ia n n e . K o H rp ecc  X ojiji « T iiin ñ y p i »
OnbiT b oóyoeiiim  h  iio.ii otobicc Fja.ipoB 3a iioc. ic.ihhc 50 jieT h  njiaHbi Ha 
ßynymee.
11.30-12.05 IIporpaMMbi MOK/IOHECKO no HapaipHBaHHio iio iciiiiiia.ia -
n p .D p jiH X  fleca (MOK/IOHECKO)
12.05-12.40 Ka(|)C Fpi»i IOHECKO/ Cera IOHHTBHH: o  pa ici iihccicoc
napraëpcTBO no oóyoeimio f f  a vcfoíimifiíoio pa3BHrasi - ,rp. Cona Eaxpn 
(c e K T o p  B B ic m e ro  o 6 p a 3 0 B a H H a , IOHECKO)
12.40-13.15 LLIcCFIF.FCC5FFIF.FCFFIIlii FiFJ.ia F BMO B o6pa30BaHHe H FFO.FIOFUFiljy 
Fja.FpOB B OÓ iaC F IF KJIHMaTa, IIOIO.FI>! H li() FI>l - ,rp. J (>KC(|) Bhjicoh (O f . fc. f
nonroTOBKH KanpoB, BMO)
13.30 06en  
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14.30-15.05 Mevh' iynapo im.m oKcanoi pa(|)iiHCCKiin iiHCTHTyT: oSpaîOBaHHe h  
ynpaBJieHHe OKeaHaMH -  npoij). Eymiap KyjnieHÖepr (öbibihhh nnpeKTop MOH, 
3aM. reHepajitHoro pnpeKTopa IOHECKO 11 iicnojimrrejiBHBiH ceKpeTapt MOK)
15.05-15.40 Oóyoeime nouroTO B K a b  paM K ax mimina i i i i : MOK n o  
H apaniHBaHHH) iio ieiiniia ia, Ka(|)eip IOHECKO n  np orp aM M  P ern o H a jib H o r o  
M eT e o p o jio rn n e cK o r o  vmcóffof o n e m p a  BMO - npocb. JleB H. Kapjiim (peKTop, 
PEEMY, Poecila)
16.00 Koij)e-6peHK
16.30-17.05 nporpaMMbi nopi otobkii ka ipois n  MeTeopojiomnecKHX 
cnyTHHKOB EUMETSAT b  MopcKHX hc. isix -  Xemc Bepcxyyp (EUMETSAT,
E epMamia)
17.05-17.40 nporpaMMa COMET. nHHOBapnn b  oóyoemm n nouroTOBKe 
KanpoB b  oßjiacTH HayK o 3eMJie - narpiiK nopinn (nporpaMMa COMET, CIHA)
17.40-18.00 BcTpena npepcenaTejieH h KooppiiHaTopoB ceKLuni
18.00 - KyjiBTypHoe Meponpiiame

28  AnpejiH
09.30 -  16.00 n.iciiapiioc lacenaim e- floicia.n.i no HanpaBJieHHHM cckiiiiii: 
KoHrpecc X ojiji «Tim ióypi»
09.30 Bbouhbih poKJian 1-it ceKinni - npoij). TyHHap KyjuieH Öepr
10.05 Bbouhbih uoKJiau 2-h ceicuini npoij). MoxaMeu A. Canu (HaiiHOHajiBHBiH 
HHCTHTyT OKeaHorpaijiHH h  pbiÖHoro npoMBicjia, AneKcaHupiia, Eraner)
10.40 Ko(j)e-6peHK
11.10 Bbouhbih uoKJiau 3-h  ceiciiHH IlHTep IlHccepcceHC (oijmc MOK MOOfl)
11.45 Bbouhbih uoKJiau 4-h  ceiciiH H  4P- H y a  T n a -3 H r (öbibihhh unpeKTop 
PEMSEA)
12.20 Bbouhbih uoKJiau 5-h ceiciiHH 4P- <I>HJiHnn BajuieTT (NAUSICAA, 
HaunoHajiBHBm MopcKOH pemp, Opamipa)
13.00 0 6 eu
14.30 Onpepejiemie copepacamia h  nporpaMM ceKppH npoij). TyHHap 
K yiieiioepi
16.00 Ko(j)e-6peHK
16.30 PaöoTa napajuiejiBHBix ceKnini: 3ajibi THH36ypr, C ieiioepi , Piix iep, 
nypOBKHH.
ConpepcepaTejiH ceKnini

1 ceicpiia - npo(j). TyHHap Ky i ieiioepi , pp. FOpiiii Ojhohhh

2 ceicpiia - npo(|>. M  A. C alli, npo(|>. IO. Hamen kiiii (IiHCTHTyT iipofvicM
MeXaHHKH HM.A.IO.HlIIJIHHCKOrO PAH)

3 ceicpiia - IlHTep IlHccepcceHC, 3 iy a p i n o p i  aiicKiiii (PEEMY, Poecila)
4 c e K u i ia  - pp. Mya Tiia-Siii (oKC-uppeKTop PEMSEA), npo(|>. A.A. Ajihmob

(PEEMY, Poecila)
5 ceicpiia - pp. TiiJibepMO T a p o r a  (HappoHajiBHBiH aicBapiiyM, Ky6a), up.

<I>HJiHnn BajuieTT
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18.15 3aKptiTHe.
19.00 riüTBiH napa/i noABOflHoro k h h o  «AKBaOiuitM». OrapBrnie b  Kimopempe 
«IIhk» (CeHHaa rra.,^.2, 4H STa*), MeTpo CeHHaa
29 AnpejiH
09.30 npo/jojixem ie paöoTti ceKujni: 3a jib i CTeHÖepr, PiixTep, üy/joBKiiH
10.40 Ko(J)e-6peHK
11.10 npo/jojixem ie paöoTti ceKujni.
13.00 0 6
14.30 npo/jojixem ie paöoTti ceKujni. Oöcyx/jem ie pe30JiiouHH n  peKOMeH^aujni 
ceKujni

fleTCKaa SKOJioranecKaa KHHonporpaMMa (JauiBMOB-jiaypeaTOB 
MeíK^yHapoAHBix (JiecTHBajieñ no/ipo/iHBix m oópaxem ni (fleTCKini 
3KOJiorHHecKHH pem p r y n  «Bo^oKaHaji CaHKT-IleTepöypra»)
16.00 Ko(J)e-6peiiK
16.30 CTy^eHHecioie KpyrnBiH c t o j i  h  CTeHpoBBie poKJiapBi 3aji ü y p o B K i iH .  

CTeH^OBBie poKJiapBi BcepoccinicKoro CTypeHnecKoro Komcypca no
rappoMeTeoponoran
19.00 3aKpBiTHe.
30 AnpejiH

10.00 3aKjnonHTejiBHoe nneHapHoe 3acepam ie: 3aji üeTpoB-BopKHH 
O ö cy x p em ie  peKOMeH/jaunn n  o t h ö t o b  npepcepaTeneii ceKipni.
11.30 Ko(J)e-6penK
12.00 IIpHHHTHe OKOHHaTejiLHoro poicyMenra n  peKOMeHpaipni KoffiJiepeHunn.
13.00 -  14.00 OiJanjnanBHoe 3aKpBiTne. ITpnëM
n o ra e  3aKpLiTHH KOHiJiepeHnHH — KyjiBTypHaa nporpaMMa

18
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WELCOME ADDRESSES 

nPHBETCTBHR IvO IK D I IM I I Milli

WELCOME FROM UNESCO AND IOC
Dr. Wendy Watson-Wright

A ssistan t D irector-G eneral o f  UNESCO, Executive Secretary o f  IO C

nPH BETCTBH E O TIO H ECK O  H  >11 'AxIIPAIÏU I I . IUC I IÏI I11IOII
OKEAHOUPAOHHECKOH KOMHCCHH

BCHJH YOTCOH-PaHT
3cm. zeuepcmmozo dupewnopa IOHECKO, Ilcnom um ejim uü cerpemapbM OK

Ladies and Gentlemen,
Dear Speakers and Participants,
Good morning and thank you for being here.
It gives me great pleasure to welcome you on behalf o f the Director- 

General of UNESCO and of its Intergovernmental Oceanographic 
commission.

It is not by chance that St. Petersburg and the Russian State 
Hydrometeorological University were identified for hosting the 
Conference. I consider it as an honor to congratulate the University with 
its 80 years of persistent and fruitful work in the area of education and 
training. Tens of thousands of its graduates are working now in different 
parts o f the World.

I have heard a lot about the beauty of the “Northern Venice”, as St. 
Petersburg is widely known. I am also pleased to know that the city is a 
great educational and cultural center with many educational and research 
establishments where such disciplines as meteorology, hydrology, 
marine biology and oceanography are embedded in educational and 
training programmes.

We meet in this beautiful city in the year that marks the 50th 
Anniversary of the IOC, not only to look into the past, but also to 
identify new approaches to education and training, and to awareness 
raising in order to make them more effective in responding to the 
Millennium Development Goals and UN Decade on Education for 
Sustainable Development.

Capacity development has always been one of the IOC priorities and 
pillars. The first important IOC undertaking, an International Indian 
Ocean Expedition or IIOE from 1959-1965, focused on a region where
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little capacity existed. This undertaking helped to build or reinforce 
scientific institutions. For example, India’s National Institute of 
Oceanography owes its existence to the works of IIOE. Education and 
training are two main components placed at the centre of the 
development agenda which are crucial to a coherent, people-oriented 
approach.

I will not go into detail here as there will be a special presentation 
on the 50 years of the IOC capacity building programme given by the 
former Director of the Indian Institute of Oceanography I have just 
mentioned, Dr. Ehrlich Desa, who is now the Deputy Executive 
Secretary of the IOC.

At this stage I would like only to share some thoughts with you on 
capacity development and awareness raising programmes.

Capacity development and awareness and promotional activities 
have always been integral elements of the IOC programmes in the areas 
of ocean science and services. They include training on board research 
vessels, land-based seminars, workshops and training courses, 
formulation of educational programmes, and production of publications, 
manuals and guides. Member States with developed capacities provide 
their large facilities, such as research vessels, equipment, and 
laboratories for training. Among other Member States, Russia plays an 
important role in this process especially in the Training-through- 
Research (TTR) facility that for the last 20 years has been providing 
advanced at-sea training in ocean sciences.

By decisions of the 25th Session of the IOC Assembly in 2009, in 
line with the Programme-based approach emphasized in the IOC 
Medium-Term Strategy for 2008-2013, capacity development 
components of all IOC programmes have been further reinforced.

To implement the decisions, there is a need for clear, nationally 
oriented policies in education and awareness raising underpinned by 
dedicated structures and resources. In developing policies we plan, 
among other things, to mobilize and collaborate around initiatives 
related to the Decade on Education for sustainable Development, with 
an emphasis on building strong grass root support, development of 
learning tools and on wide consultations on education policies. The 
importance of forging partnerships and strategic alliances for advocacy, 
financing, and programmed development goes without saying. There is a 
need to enhance international and regional co-operation and assistance, 
particularly through the transfer of knowledge, experience, and 
expertise.
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I noted with satisfaction that many international organizations have 
sent their representatives to take part in the Conference.

To achieve objectives in capacity development and awareness 
raising, it is cmcial to have a stronger coalition, higher visibility and 
more persuasive means of engaging sponsors. During the Conference, 
there will be Panels working to respond to these concerns - among them, 
one on modem methods of education and resource mobilizing methods.

I expect that this Conference will be able to shed light on the 
problems related to these issues. It will help to identity how best to 
focus and reorient the IOC and partner programmes to better respond to 
pressing needs in capacity development, and to map out avenues through 
which we can reinforce our efforts.

We must also to have the openness to look at where we are now, 
where we should be doing more and what we will strive to achieve in 
the coming years.

There is a need to open a dialogue with national establishments 
responsible for an education process. In this regard it is very 
encouraging that the Head of the Russian Federal Service for 
Hydrometeorology and Environmental Monitoring_and the Members of the 
Government of St. Petersburg are with us today.

At a national level, civil society organizations can take on key tasks 
in public service delivery. They can raise public and political awareness 
about the need to revisit capacity development mechanisms, and to 
maintain constructive pressure on governments to keep national capacity 
development policies under continuing review and updating.

I am happy to see in the Room representatives from non­
governmental organizations and among them our old partners -  
International Ocean Institute and World Oceans Network.

Finally, developing closer relationship with mass media, 
formulating publication and dissemination strategies, and using modem 
technology in more innovative ways, will be key to achieving effective 
visibility of our efforts. We need to raise the profile of these efforts, and 
to explain their objectives, activities and benefits. As the UNESCO 
Director-General, Madam Irina Bokova said in her address to the 
UNESCO Executive Board on the 4th February of this year: “ Informing 
the public should be our duty and a core responsibility.”

I would like to now take the opportunity to thank warmly the 
organizers and sponsors of the Conference for all the support they 
provided to make this event a reality, and for helping us celebrate the 
50th anniversary of the IOC.
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I a ttach  g rea t im portance  to the C onference  and  I v e ry  m u ch  look  
fo rw ard  to  its input.

T h an k  y o u  ag a in  fo r  ho n o u rin g  th e  IO C ’s 50 years.
W ith  th is I w o u ld  like to  w ish  all o f  u s a  successfu l C onference.

WELCOME FROM THE RUSSIAN FEDERAL SERVICE FOR 
HYDROMETEOROLOGY AND ENVIRONMENTAL 

MONITORING
A .V .F ro lov

H ead ofRO SH YRO M ET, Vice-Chairman o f  National Oceanographic 
Commission o f  Russia, Co-chair o f  Joint Commission IO C  UNESCO and WMO

nPHBETCTBHE OT ©EflEPAJIBHOH CJIYÎKEBI 
POCCHHCKOH ©E/IEPAIIMM nO  TH/IPOMETEOPOJIOTHH 

H MOHHTOPHHTV OKPyaCAKHIfEH C PE/I Bí
A.B.®pojiOB

pytcoeodumejib POCEHJfPOM ETa, sajwecmumejib npedcedamejw  
MejtceedoMcmeeuHoü uaijuouajibuoü OKeauozpafunecKoü kom uccuu  P  0 ,

conpedcedam ejib  coeM ecm uoü kom uccuu  M O K  IOH ECK O  u BM O
r.ryooKOVBa’/KacMbic rocnœ ica Bch jh  Paifr, yuacrmiKH koh(|)cpchuhh!
Ä  n p H BCTCTBV K) CTOJIb n pC JCT3 BHTC.lb H\ K) KOH(|)CpCHUHK) OT HM eHH 

© c jc p a . ib H o n  c.ryvKObi P o c c h h  n o  rim poM C T C opo.rorH H  n  MOHHTopHHry 
OK py/K am m cH  c p c jb i .  C c r o j m i  b  r ic T c p o y p r c  c o o p a .m c b  yuacT H incH  h 3 
donee, licm 30 CTpaH m u p a . c TeM, m to ö m  OTM em Tb 50-jieTue 
M e 5KnpaBHTejn>CTBeHHOH O K caH orpa(|m LiccKOH k o m h c c h h  IO H E C K O .

M O K  aB.racTca Ba>KHbiM (|)yhkuhoHa.ibHbiM opraHOM IO H EC K O , 
OTBeTCTBeHHbiM 3a MopcKne HCC.rejOBaHna. oomch TexHOnoramm n  
HaTypHbIMH jaHHbIMH. OOCCnCHCHHC 6e30naCH0CTH MOpCKOH 
jeaTC.rbHOCTH n  •/KHiHCjcaTC.ibHOCTH b  npnopoKHon 30He, nponaraH jy  
3HamiH o MnpoBOM OKeaHe.

B  noc.rejHHC roma »HaLiCHHC orca  Ha crpeMHTejn>HO pacrer pjw skohomhk
oo.rbmuHCTBa crpaH Mnpa B a m x  ycnoBHax ocoochho hcoo.xojhmo joonTbca 
paimoHa.rbHoro ncnoab iOKiHnc pecypcoB orcearia, ooccncHUTb 6e3onacHOcn> 
X03ifflCTBeHH0H JCtfTC.lbHOCTH B MOpe H npn6pe5KHOH 30He.

HeMajiOBa>KHa ouemca Bjunrnmi Hao.iKuacMbix ceim ac n  
nporH03npyeMbix b  oy jv lucm  roMeHemni mmMara, coctohhhh  OTjc.ibHbix 
pernoHajibHbix Mopciorx arcocHcreM n  Bcero M npoB oro OKeaHa b  uenoM. B
CBtf'ÏH C OTMCHCHHblMH OOCTOtfTC.l bCTB3MH ÎHaHHTC.TbHO B03paCTaeT pOJIb 
ia u p o B o r o  ooecncH C H na pim  p e m e m w  nocraB jieH H bix 3anau. H aym biM  
KOMHTeTOM KOH(|)CpCHUHH LICTKO H CBOeBpeMeHHO C(|)Op\IY:iHpOBaHbI
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Bonpocbi, Ha KOTopbie npcjCTOHT OTBCTUTb ynacramcaM. TeM caMbiM 
MopcKoe o6pa30BaHHe no.rvHHT MOiHHbiii to jih o k  pim  CBoero ja.ibH ciiuicro 
pa3BHTHH.

ÏKejiato BceM v LiacTHHKa\i koh(|icpchuhh ycneniHOH paooTbi.
YBepeH, HTO jaHHaa koh(|)cpchhhh oy jct  cnocoocTBOBaTb pa3BHTino 

MopcKoro oopaiOBaHna h  HayicH.

WELCOME FROM COMMISSION OF THE RUSSIAN 
FEDERATION FOR UNESCO

G.E. Ordzhonikidze
Executive secretary o fthe Commission o fthe Russian Federation fo r  UNESCO

nPHBETCTBHE OT KOMHCCHH POCCHHCKOH 
OE/IEPAHMM nO  /I E JIA M IOHECKO

r . 3 . OpÆKOHHKHA3e 
Omeemcmeeuubiù cetcpemapb K om uccuu  P o ccu ü cko ü  0edepaifuu  no  

denaM IOH ECK O
O t  HMeHH K om hcchh  PO  no nena m IOHECKO npnBeTCTByn) Bcex 

ynacTHHKOB koh(|)cpchuhh. K om hcchh P O  no nena m IOHECKO  
OTMenaeT, h to  BancHbiM HanpaBjieHHeM koh(|icpchhhh  hb jihc tch  
OOCV/IUCHHC HaCymHbIX BOnpOCOB ja.lbHCHUICrO pa3BHTHH MOpCKHX 
HayK, MOKjyHapojHOro coTpyjHunccTBa. nojroTOBKn icanpoB.

MHe ocoocHHO xoTejiocb 6bi OTMcrnTb 6e3ynpenHyK) paooTV 
opraHH3aTopoB Ha nojroTOBHTC.ibHOM 3Tane koh(|)cpchu hh . H m  

v ja .ro cb  coopaTb b n cT cp o y p rc  npcjCTa b htc.i  b h bí h cocTaB Hanoo.rcc
KBajIH(J)HIIHpOBaHHbIX CnCHHa.lHCTOB B OÔjiaCTH MOpCKHX H ayK  H 

M o p c K o r o  o6p a30B aH H H . O r o  r o B o p n T  o tom , h to  p em eH H H  npHHHTbie 
KOH(J)epeHIIHeH O y jV T  CnOCOOCTBOBaTb ja.lbHCHLUCMY pa3BHTHK) 
MOpCKHX H ayK  H 06p a30B aH H H , HTO, B CBOK) OHCpCJb. OVJCT 

COAËHCTBOBaTb peHICHHK) TJIOÔajIbHblX npOO.TCM HCJlOBCHeCTBa, T3KHX 
KaK o x p a H a  M u p o  b o to  O K eaH a h  p a u n o H a .rb H o c  H cn o jib 3 0 B a H H e e r o  

p e c y p c o B ,  n p o 6 .r c \ ia  h3m chchhh  r .r o o a .ib H o r o  KjiHMaTa.

n p n  3TOM xoTejiocb, HTOObi 3a pemeHHeM rjioöajibHbix npoo.rcM He 
öbijiH 3a6biTbi pernoHajibHbie. EojibmyK) pojib b s to m  a o jd k h h  nrpaTb 
perHOHajibHbie nporpaMMbi, KOTopbie ycneniHO pa3BHBaeT M OK  
IOHECKO.

Jkc.raK) BceM v LiacTHHKa\i koh(|)cpchuhh  n.TonoTBopHoii paooTbi. 
Han nocTaBjreHHbiMH 3ananaMH.
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WELCOME FROM ST.PETERSBURG GOVERNMENT 
nPHBETCTBHfl OT IIPABHTEJIBCTBA CAHKT-TTETEPKYPrA

T.I.C hekalova
Governor's advisor, Executive Secretary o f  St. Petersburg M aritime council

T.H.UeicajiOBa
CoeemuuK zyôepuam opa CauKm-Elemepôypza, H cnomumejibubiù  

ceKpemapb Mopctcozo Coeema Cautcm-Elemepôypza
ripHBeTCTByiO Bcex ynaCTHHKOB ICOH(|)CpCHHHH. nOCBiimCHHOH 50- 

jieTHK) M O K  IOHECKO ot hmchh MopcKoro coBeTa Camcr- 
ncTcpoypra. Hani ropon no npaBv hb.thctch MopcKoii cto.thhch 
P occhh. C’a h kt-n  CTcpoy p r HMeeT nonryio n cnaBHyio Mopcicyio 
ncTopmo. 3nccb Hanau co uaBaTbca MopcKoii (Jijiot Pocchh, h 6bui 
ocHOBaH nepBbiii b Pocchh MopcKoii nopT. Ccronmi 3th Hammam™ 
nonyHHjiH MOuiHCHuicc pa3BHTne. B  Cah kt - ü  ctc poy p re paöoTaiOT 
HeCKOJIbKO CynOCTpOHTC.IbHbl.Y iaBOJOB. Ha KOTOpblX CTpOHTCH CaMbie 
coBpeMeHHbie Mopcicnc cyna. b tom nncjie ymiKajibHbie aTOMHbie 
nenoKOJibi. M opcKoii nopT ricTcpoypra no o6i>eMy nepeBajncH rpy30B 
HBJIHeTCH OJHHM KpynHCHHIHX B POCCHH.

¿Iflíl KOOpjHHaiIHH MOpCKOH HCHTC.IbHOCTH B llCTCpOyprC CO’YUIH 
MopcKoii coBeT, B03TjiaBjiíieMi>iH ryocpHaTopoM ropoja B.H. MarBHemco. 
B COBeT BXOAHT pYKOBOJHTC.TH H CnCHHa.THCTbl OpraHOB rOCynapCTBCHHOH 
BjiacTH h OHÎHCC CTpyKiyp.

/ICHTC.IbHOCTb MopCKOTO COBCTa nOÎBO.THCT CJC.iaTb paooTv 
MopcKHx BenoMCTB h npcjnpmiTHH ropona donee 3(|k|)ckthbhoh.

,H,JIÍI Hac HB.THCTCH OO.IbUIOH HeCTblO npHHHTb y  CCOH BCHYLUHY 
npcncTaBHTcach MopcKoii HayicH h oopaao Barnia.

MbI HajCCMCH. HTO 3a BpCMH npCObIBaHHH B HaiHCM roponc Bbl 
CMonceTe no joctohhctby oucHHTb ero hcoobikhobchhyio KpacoTy h 
no6po5KejiaTejibHOCTb /khtc.ich .

ÏKenaio BceM y LiacTHHKa\i koh(|)cpchhhh c nojn>30H h 
ynOBOJIbCTBHeM IipOBeCTH BpCMH B MOpCKOH CTO.THHC POCCHH.

T .D M aslova
Committee fo r  Higher Education & Science, Government o f  St. Petersburg

MacnoBa T./h
KoMumem no uayxe u eucuieù utKOJie npaeumejibcmea Caumn- 

nemepôypza
r.ryooKOYBa’/KacMbic ynacTHHicH koh(|)cpchlihh. no3BOjn>Te MHe ot 

hmchh EyöepHaTopa C’a h kt- n  ctc poy p ra B.H. MaTBHeHKO npHBeTCTBOBarb 
Bac b HarneM 3aMeHarejibHOM ropoje. B.H. MarBHemco, npaBHTejibCTBO h 
3aKOHonaTC.rbHOC coöpamie ropona c ynoBjieTBopemieM BoenpHmum
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pemeHHe M O K  IO H E C K O  o  npoBCjCHHH b  C a  h  kt-  n  ctc  p o y  p rc
KJÖHJieHHOH KOH(|)CpCHUHH.

Ü3 OK)J/KCTa ro p o ja  BblJCJCHbl HCOOXOJHMbIC CpCJCTBa Ha 
npoBCjCHHC jaH H oro McponpnaTHa.

r ic T c p o y p r  o o j a j a c T  orpoM H biM  noT C H unajO M  b  o o jh c t h  H ay kh  h  
o o p a  iOBaHna. B  r o p o j c  y c n e n m o  paöoT aiO T  Hay h h o - h c c jc j o bhtcj b c khc

HHCTHTyTbl POCCHHCKOH HKajCMHH HayK, p a 3JIHHHbIX MHHHCTepCTB H 
BCJOMCTB. 5 0  rOCVjapCTBCHHblX BbICHIHX YHCOHbl.X ’kIBCJCHHH. B  
r ic T c p o y p rc  pacnojiœ K H jiH C b BceMHpHO H3BecTm>ie op raH H 3auHH, 
3aHHMaEomHecH h íy h c h h c m  M  u p o  B o ro  OKeaHa: ApicrHHecKHH h
AHTapKTHHeCKHH HayHHO HCC JC  JO  BHTCJbC  KH ii HHCTHTyT, V jiaB H aa 
rco(|)H !H LiccK aa o o c c p B a T o p n a . C  a  h  k t  - n  c t c  p o y  p  r c  k o  c  o t j c j c h h c  
HHCTHiyTa OKeaHOJiorHH P A H , C aH K T-ricTcpoyprcK O C  o t j c j c h h c  
r o cy jap cT B C H H o ro  OK caH orpa(|)H LiccK o ro  HHCTHiyTa h  j p y r a e .

B  pojiH opraHH3aTopa k o h (|ic p c h h h h  BbicrynaeT P o c c h h c k h h

T O C yjapC T B C H H blH  THjpOM CTCOpOJOTHHCCKHH yHHBepCHTCT -  O JH H  H3
b c jy l h h x  By30B H a rn e ro  r o p o j a .  Y H H B epcH TeT a ß ja c T c a  j iH je p o M  b  
oÖJiacTH M o p c K o ro  o o p a  iO BaH na h  M opcK H x H ayH H bix n c c jc jO B a H u i í .  B  
yH H B epcH TeTe B b in o jH a c T c a  HecKOJibKO npoeK TO B M O K  I O H E C K O . 
Y H H B epcH TeT HM eeT o o jb u iO H  y c n e n iH b iH  o n b iT  b  npoBC jCH H H  
M C /K jy H ap o jH b ix  KOH(|)cpcHHHH. M b i y B e p eH b i, h t o  h  H a c T o a m a a  
KOH(|)cpcHHna n p o H jC T  H a BbicoKOM y p o B H e , a  a jM H H H C T pauH a r o p o  j a  
OUT/KCT HCOOXOJHMYK) nOMOLUb.

> K e ja to  BceM ynacTHHKaM k o h (|ic p c h h h h  ycnenraoH paöoTbi.

WELCOME FROM ORGANIZING COMMITTEE
L.N. Karlin

Russian State H ydrom eteorological University, Russian Federation

nPHBETCTBHE OT OPTAHH3AIIJIOHHOrO KOMHTETA 
KOHOEPEHIfHH

J I .H .K a p jH H
P occuückuü zocydapcm eeuubiù  zudpoM em eopojiozunecK uü  

yuueepcum em , P o ccu x

E jyooK O V B a’/KacM bic ynacTHUKH k o h (|ic p c h h h h !
O t  HMeHH o  p  r a  h  n i a  h  ho  h ho  r o  KOMHTeTa x o n y  npHBeTCTBOBaTb B a c  

H a  KOH(|)CpCHHHH « 5 0  JC T  pa3BH T H H  O O p aiO B aH H a  H npO C B C m C H H a j j m  
(JlOpM HpOBaHHH O Y J  Y LUC TO OKeaHOB H n p H O p C ’/KHblX T C ppH T O pH H ».
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J\jm  Hac öojibmaa LiccTb npHHHMarb ctojh> co .th jhyk) 
KOH(|)cpcHunK) h öbiTb LitiCTbK) MacumiOHoro npa'UHOBaHmi 50-jieTHero 
KJÖHjiea MOK IOHECKO.

POCCHHCKHH rOCYjapCTBCHHblH rHjpOMCTCOpO.TOrHaCCKHH
yHHBepcHTeT hb.ihctch bcjylhhm b m upc By 30 m
rnjpoMCTCopoaornHCCKoro npo(|)n.ia.

AßTOpHTCT yHHBepCHTeTa npH3HaH \ IOKJY Ha po J  H bí M
npo(J)eccH O H ajibH biM  cooolucctbom. By3y  n p n ja H  CTaTyc 
P c rn o H a .ib H o ro  M C T C o p o o o rn a c c K o ro  y a c Ö H o ro  u cH T pa B c cM n p H o ii 
MCTCopoaornHCCKOH o p raH H  iauH H .

YH H BepCH TeT aKTHBHO B ia  H \  IOJC HCT BY CT c IOHECKO. By 3 
hb.ihctch H cn ojiH H T ejieM  EajiTH H C K oii LiacTH  n p o eK T a  MOK IOHECKO 
-  njiaByHHH yHHBepcHTeT.

PFFMY hb.iuctch h.ichom yHHBepcHTeTCKoii cera  IOHECKO 
(IOHHTBHH) b oÖJiacTH KOMiuieiccHoro ynpaB.iCHna npnopoKHbiMH 
30HaMH.

HecKOJibKO jieT  b yH H B epcH TeTe y c n e m H O  (|)yhkhhohhpyct
Ka(|icjpa MOK IOHECKO jHCTaHinroHHoro iOHjupoBaHmi h 
MOAejIHpOBaHHH b OKcaHorpa(|)HH.

YHHBepcHTeT CTpeMHTCH K pa3paÖOTKe H HIHpOKOMy npHMeHeHHK) 
HOBblX 06pa30BaTejIbHbIX TeXHOJIOTHH, CO'UaHHK) COBpeMeHHblX CHCTeM 
ynpaBjieHHH KaaccTBOM o6pa30BaTejn>Horo npouccca. ®op\inpoBaHHC h 
pa3BHTHe npo(|)cccHOHa.ibHoro h HHTejuieKTyajn>Horo noTCHunaoa. 
Hcnojib30BaHHe hh ho Ba uho h ho h ochobm opraHHiauHH
o6pa30BaTejibHoii h HayaHoii ucirrcubHOCTH una nojroTOBKH KanpoB, 
C03AaHHe H BHCjpCHHC HayKOëMKHX TeXHOJIOTHH B THKyK) aicryajibHyio 
Ha eerOAHHHIHHH JCHb C(|)Cpy XO'ÏHHCTBCHHOH JCHTC.TbHOCTH KaK
OKeaHOJiOTHH, hbjuctch o jh o h  H3 uc.iCH Hauiero yHHBepCHTeTa.

OprKOMHTeT KOH(|)CpCHUHH nOCTapajICH CO iJHTb BCe HCOOXOJHMblC 
yCJIOBHH J . i a  n.lOJOTBOpHOH paOOTbl. KOM(J)OpTa H YJOOCTBH 
ynacTHHKOB, a Taioice u n a  ( |io p \iH p o B aH H a caMoro a y a  m e r o  
BncaaTOCHHtf o  C  a  h kt - ü  ctc p o  y  p  r e .

ü  Haacrocb. HTO KOH(|icpcHUHa ooooluht onbiT pa ïBHTHa
oopaiOBaHna h npocBcmcHna au» (|)o p m npo Ba h na öyaymero OKeaHOB h
npHOpC’/KHblX 30H, OYJCT CnOCOOCTBOBaTb OOMCHY 'ÏHaHHilMH H OnblTOM, 
a TaioKe coucircTBOBaTb pa ïbhthk) npcnojaßaHHa h ooyacHna b 
ooaacTH MopcKHx HayK.

M b l  CT3BHM C B O eii UCUbfO O npC JC U CH H C  KaaCCTBCHHOrO n o j x o j a  K 
p a 3 p a Ö 0 T K e  p c K O M C H ja u n i i  b o o a a c T n  p a  ïBHTHa n o T C H u m u a .
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-3  HCKpeHHe H a n e io c b , lito  k o h (|ic p c h u h ;i o y j c t  cnocoocT B O B aT b  
p a 3BHTHK) MC’/IU >H apO JH O rO  COTpyjHHHCCTBa n p n  HCC.lCJOBaHHH H 
3ainHTe OKeaHa.

ÏKejiaio BceM yLiacTHHKa\i pcaaniaunn Bcex 3anjiaHHpoBaHm>ix 
HaLiHHaHHH. ycnemHOH paooTbi b Hanarax h naaHnpycMbix jc.iax.

52



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

PLENARY SESSION 

njIEHAPHOE 3AACEAAHHE

UNESCO CHAIRS/UNITWIN NETWORKS: A STRATEGIC 
PARTNERSHIP TO PROMOTE EDUCATION FOR 

SUSTAINABLE DEVELOPMENT
Sonia Bahn

D ivision o f  H igher Education, UNESCO

KAOEflPBI IOHECKO/ CETHIOHHTBHH: 
CTPATETHHECKOE nAPTHËPCTBO n o  OBYMEHHK) flJIfl 

yCTOHHHBOTO PA3BHTHH
Co hji Baxpn

Cetcmop eucm ezo  oópasoeauux, EDHECKO
Distinguished Speakers and Participants,
Ladies and Gentlemen,
I am very pleased to be here in this beautiful City of St. Petersburg 

to attend the International Conference entitled “50 years of Educational 
and awareness Raising for Shaping the Future of the Oceans and Coasts, 
organized by the UNESCO Chair in remote sensing and modelling 
oceanography in the Russian State Hydrometeorological University and 
held on the occasion of the 50th anniversary of the IOC.

I would like to, on behalf of UNESCO, thank and congratulate the 
organizers and more specifically the UNECO Chair holder Prof. Sychev, 
for this excellent initiative.

We are delighted to be here today but we are also lucky to be here 
today. If the conference had taken place one week before, many of us 
would not have been able to be here today.

The volcanic eruption in Iceland reminded us of 2 important things:
• Nature is strong and powerful.
• Nature knows no frontiers.
As nature has always inspired human beings, we could also say that 

knowledge also should be strong and powerful and should disregard 
frontiers. The analogy stops here as knowledge should never be an 
obstacle but a bridge between people and between cultures a way of 
rapprochement between cultures.

O f which kind of knowledge are we talking about?
Scientific knowledge in marine related areas? Certainly, as it is 

crucial. But we are also referring to our cumulated knowledge after 50
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years in the field of Education and Awareness highlighting the need to 
preserve oceans and coasts, about effective training programmes to 
develop abilities for critical thinking and problem solving and methods 
for capacity development in this field, on ways to motivate young 
people for science and for the future of our planet. This is the essence of 
Education for Sustainable Development.

As you may know, UNESCO is the lead agency of the U N Decade 
of Education for Sustainable Development which seeks to integrate the 
principles, values, and practices of sustainable development into all 
aspects of education and learning, in order to address the social, 
economic, cultural and environmental problems we face in the 21st 
century.

The aim is to encourage adopting the values and behaviours to 
create a more viable future concerning the integrity of the environment, 
economic viability and an equitable society for the present and future 
generations.

The promotion of education for sustainable development (ESD) in 
higher education is crucial to building a sustainable future and to placing 
young people at the centre of development. This principle has been 
highlighted in the Bonn declaration as well as in the communiqué of the 
WCHE 2009.

Indeed, while at primary and secondary levels ESD mainly focuses 
on promoting the values and practices of sustainable development, at a 
higher education level, ESD also means nurturing the innovative 
thinking and research that will help us address global challenges such as 
climate change, infectious disease, or poverty. Future engineers and 
young researchers in sciences but also in many other areas (law, 
management, communication and social sciences) will have the 
extraordinary responsibility of contributing to shaping the world of 
tomorrow. The quality of the training these young people will receive at 
tertiary level will help them meet this challenge.

In this respect, the UNITWIN/UNESCO Chairs Programme plays a 
role of strategic importance. It opens avenues for the higher education 
and research community to jo in  forces with UNESCO to contribute to its 
strategic programme objectives and to the achievement of the 
Millennium Development Goals (MDGs). This program, launched in 
1992, was initially conceived as an international plan of action to 
promote research, training, and the development of higher education 
programs by creating networks and encouraging inter-University 
collaboration by cross border knowledge transfers. Today, 659 
UNESCO Chairs and 65 UNITWIN Networks in 70 fields are 
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established involving over 770 institutions in 127 countries, in all 
UNESCO’s fields of competence: Science, Education, Communication, 
and Culture.

52 Chairs and 10 Unitwin networks were established in the field of 
sustainable development, and the number has been constantly increasing 
over the last years. 10 of these Chairs are located in Russia out of the 56 
Russian chairs and Networks. Today, there are 6 UNESCO IOC Chairs 
and 20 UNESCO Chairs and Networks on ecosystems and marine 
sciences established worldwide.

UNESCO Chairs are not traditional University Chairs, but they are 
(as this is the case of the UNESCO Chair in remote sensing and 
modelling in Oceanography in the Russian State Hydrometeorological 
University) composed of teams of researchers, students, professors, 
within a University department, working in close partnership with 
UNESCO and with other universities in and outside the country. Each 
team is coordinated by a Chair holder. The partnership is also opened to 
NGOs, foundations and public or private bodies interested in the 
UNESCO chair activities.

The majority of the projects are interdisciplinary, as knowledge has 
become more and more complex and cannot be dealt with in a single 
discipline.

Since the adoption of new strategic orientations for the 
UNITWIN/UNESCO Chairs Programme in 2007, UNESCO Chairs are 
encouraged to serve on the one hand as “think tanks,” on a national or 
regional scale but also as think tanks for UNESCO through an active 
contribution to UNESCO’s programme elaboration and implementation. 
The Chairs should serve on the other hand as “bridge builders” between 
academia, civil society, local communities, industry, research and 
policy-making. The impact on national and regional policies of 
UNESCO Chairs is very important.

The regrouping of Chairs at regional or sub-regional level on a 
specific theme is one of the main orientation given to the UNESCO 
chairs during the last 3 years. The idea is the creation of poles of 
excellence and innovation notably in developing countries through 
North-South and triangular North-South-South collaboration. Indeed, in 
most o f the developing countries, institutions have neither the means nor 
the capacity to attain the necessary critical mass for research and 
advanced training activities. A distribution of the tasks, based on 
regional cooperation and strong international support, are thus a 
necessity and an opportunity for these institutions to progress. The 
development of poles of excellence and innovation, in particular
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between developing countries in a given geographic space, will thereby 
aim at establishing a synergy between universities, other higher 
education establishments, training centres, foundations, research centres 
and companies of the private or public sector, around coimnon 
innovative projects. These poles offer the critical mass and the necessary 
international visibility to become poles of attractiveness and reverse the 
brain drain phenomenon into brain gain.

Chairs are also encouraged to be regrouped internationally on a 
thematic basis, to strengthen the academic cooperation. These groupings 
can take on various fonns: Exchanges of information, communities of 
practice, exchanges of teachers, students, researchers, managerial staff, 
and the launching of joint research projects.

Many of the chairs working in the field of sustainable development, 
in the enviromnental, pedagogical or social spheres of sustainable 
development, were invited to the international Congress of Khanty- 
Mansiysk organized by the Russian Federation in September 2009. The 
Khanty-Mansiysk declaration, which has been widely disseminated by 
UNESCO, called for the creation of a virtual platform for posting 
education and methodological materials on ESD issues, EDS strategies 
and action plans and qualitative indicators for their implementation. I am 
pleased to inform you that such a platform is now being elaborated 
within the framework of the Working Group of UNESCO Chairs for 
ESD, and will be launched soon.

This International Conference constitutes an important platfonn to 
enhance policy dialogue in the field of Education and training in marine 
related areas and more generally in education for sustainable 
development.

If we are all convinced that EDUCATION is an investment that 
pays enviromnental, economic, social and cultural dividends benefitting 
individuals and whole societies alike, how can and should we capitalize 
on investments already made, on international experience, build on 
lessons learnt, on mistakes made during the last 5 decades? Which are 
the best strategies to reinforce capacity development and to ensure the 
development of effective training prograimnes?

I am confident that through the exchange of ideas, and good 
practices from various cultural and academic contexts, this conference 
will be able to identity new policies and effective education, training 
and research prograimnes which are needed to equip young people with 
the knowledge and skills to shape the future of our coimnon heritage. In 
this sense, I hope that from this conference we will see an eruption of
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innovations and strong and powerful ideas that can go on to spread 
across the international community in this field.

Thank you for your kind attention.

EUMETSAT, ITS SATELLITE AND TRAINING PROGRAMMES 
RELEVANT TO MARINE APPLICATIONS

Henk Verschuur 
EUM ETSAT, Germany 

E-mail: henk.verschuur@eumetsat.int

nPOTPAMMBI nOflTOTOBKH KAAPOR H 
METEOPOJIOTHHECKHX CnYTHHKOB EUMETSAT B 

MOPCKHX IfEJIRX
XeHK Bepmyp 

EUM ETSAT, EepMamm 
EUMETSAT is currently operating satellites in geostationary orbit and 

polar orbit. The prime location of Meteosat Second Generation (MSG) 
series of satellites is 0° above the equator with one MSG satellite in 
standby. Two satellites o f Meteosat First Generation are operating from a 
position over the Indian Ocean. METOP, Europe’s polar orbiter, is 
operating in the morning orbit and in coordination with the NOAA satellite 
in the afternoon orbit. The follow-up satellite programmes, Meteosat Third 
Generation and Post-EPS are already in preparation, which launch of its 
first satellites is foreseen not earlier then 2016 and 2020. EUMETSAT is 
also playing an important role in the processing of data from the Jason-2 
satellite for ocean applications in cooperation with its partners.

The EUMETSAT Member States agreed on the establishment of 
eight Satellite Application Facilities (SAF). One is dedicated to Ocean 
and Sea lee (OSI) and is located in Lannion, France.

The EUMETSAT training team performs training on satellites 
programmes and application in addition and in cooperation with the 
training institutes of the Member States. Its training mandate covers 
Europe, Africa, South-America and the Middle East.

NOAA and EUMETSAT jointly organized the first Workshop on 
Wave Height and Ocean Winds in cooperation with the IOC/IODE in 
Ostend, Belgium from 14 till 18 December 2009. This training event 
focused on the operational use of surface vector winds from 
scatterometers and significant wave heights from altimeters for 
operational centres in developing countries with responsibility for high- 
seas forecasts for MetAreas of the Global Maritime Distress and Safety 
System (GMDSS) from the southern hemisphere.
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EUMETSAT is ready to further develop training activities together 
with its partners (www.eumetsat.inf).

WMO’S SIXTY YEAR CONTRIBUTION TO EDUCATION AND 
TRAINING IN CLIMATE, WEATHER AND WATER

Jeffrey Wilson 
W orld M eteorological Organisation, Switzerland  

E-mail: JW ilsonriw m o.int

HIECTHHECflTHJIETHHH BE JIA A BMO B 0EPA30BAHHE H 
nO^TOTOBKY E A/IPO B B OEJIACTH KJIHMATA, nOTO/fBI

H BO/I bí
/J/KC(|)pH B h JICOH

Omdeji nodzomoetcu xadpoe, BceMupnax Memeopojiozimectcax 
opzamisaifux

The World Meteorological Organisation has a long and rich history 
in education and training in meteorology, climatology and water 
activities. Through the establishment of the Joint Technical Commission 
for Oceanography and Marine Meteorology (JCOMM) in 1999 WMO is 
now also contributing to the capacity building programmes in this area.

This presentation will provide a short review of the major 
achievements and lessons learnt in the WMO Education and Training 
Program over the last 60 years and provide a view of future 
developments in this area including the setting of qualification and 
competency standards, training methods and approaches and the need 
for collaboration and partnership to address the growing gap in 
capability between developed and developing countries. Examples will 
be drawn from the areas of weather, climate, water and marine 
meteorology.

THE COMET® PROGRAM: 20 YEARS OF INNOVATION IN 
GEOSCIENCES EDUCATION AND TRAINING

Patrick Parrish 
The COM ET°  Program, USA 

E-mail: pparrish@comet.ucar.edu
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The COMET Program is a 20-year-old organization dedicated to 
producing high quality distance learning and classroom education and training 
for professionals, students, and others on a wide variety of geosciences topics. 
It is a part of the University Corporation for Atmospheric Research in 
Boulder, Colorado, USA, one of the world’s premiere research institutions. 
During its 20 years, COMET has been at the forefront in the application of 
innovative learning technologies for geosciences education Since it began 
publishing online materials in 1998, it has published over 500 hours on 
education and training materials using multimedia, visualizations, and 
interactive techniques for engaging learners and encouraging substantial 
learning outcomes. The materials are hosted on the MetEd Website 
(http://www.meted.ucar.edu'). which supports more than 120,000 registered 
users worldwide. COMET offers it materials free of charge, and encourages 
translations into other languages. All materials are currently available in 
English, main in Spanish and French, and some also in Portuguese, 
Indonesian, and Russian.

The COMET Program is uniquely positioned to provide this international 
service due to its cooperative approach to funding and program structure. The 
program is collectively funded by a group of national and international 
sponsors who gain value beyond their individual contributions sharing the 
outcomes of some 30 instructional projects per year, currently. These range in 
topics from oceanography, meteorology, hydrology, climate, and disaster 
response and risk reduction. The university community typically provides 
only limited funding itself, through a few collaborative grant projects, yet 
national and international university faculty and students make up the single 
largest audience of COMETs products and continue to be one of the greatest 
beneficiaries of the program’s output.

There are several key ingredients to the success of the program. First is its 
insistence on sound scientific content, attracting the participation of renowned 
researchers and professionals to advise, review, or contribute to the content of 
its products. Second is its innovative use of distance learning technologies and 
instructional strategies. COMET employs a group of trained instructional 
designers to work with its scientific staff and outside experts to create 
innovative ways to learn and clearly communicate scientific content. 
Depending on the instructional goals, we may use case studies, learning 
scenarios, simulations, or main other kinds of interactions in addition to direct 
clear communications carefully aimed at the desired knowledge level. Finally, 
COMET uses cutting edge multimedia approaches, recognizing that 
instructional visuals and audio elements can be critical to teaching about 
complex scientific concepts and principles and operational procedures. 
COMET has won awards from AGU, AMS, and others in each of these three
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ingredient areas: for its collected contribution to scientific education and 
training, for its innovative instructional designs, and for its scientific 
animations and illustrations.

The COMET program can be a valuable resource to international 
partners, and already is a critical component to the WMO’s education and 
training program. It can also serve as a model for other groups to use in 
developing its own collaborative education and training capacities.

THE INTERNATIONAL OCEAN INSTITUTE: EDUCATION 
AND OCEAN GOVERNANCE

Gunnar Kullenberg
Executive Secretary Intergovernm ental O ceanographic Commission 

(IOC) o f  UNESCO a n d A D G  o f  UNESCO
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The paper presents the background to the establishment of the 

International Ocean Institute (IOI) and its development with focus 
on education, training and awareness creation activities and 
associated experiences. The IOI existence is coupled to ocean 
governance and development within the framework of the 
Convention on the Law of the Sea, UNCLOS of 1982, and the 
guidance of the Principle of the Common Heritage of Mankind.
This includes emphasizing the role of the ocean in our life-support 
system, for the climate, hydrological- and other global cycles, and 
of the marine and coastal resources for livelihoods, security and 
economic development in a comprehensive sense. Efforts on 
education include bringing this into schools.
1. The Motivation and Initiation
Understanding the approach of the IOI to ocean governance, 

education and development and associated experiences requires going 
back to the origin. The story of the IOI is closely linked to the 
development of the Convention on the Law of the Sea ( Borgese, The 
IOI Story 2001). This goes back to the end of the World war II. The 
Truman Declaration on the Continental Shelf and on the US Fishing 
Zone of 1945-47 extended US jurisdiction far from the shore and 
triggered many similar claims. This trend together with over fishing and
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the threat of pollution led to the UN Conferences on the Law of the Sea. 
The end of World War II, however, also saw the prospect of spreading 
of nuclear arms and thus the need for control and disarmament. This 
could be combined with development through shifting of priority and 
resources from defence to fulfilment of basic human needs, including 
education and training for empowerment, which was needed to address 
the inequality between nations. The genesis of the IOI was the 
combination of the Law of the Sea, disarmament in the marine sector, in 
particular with respect to the potential o f mounting nuclear arms on or in 
the sea bed, with development based on ocean uses and resources under 
the application of the Common Heritage of Mankind principle as 
specified by Arvid Pardo in 1967 and later written into the Convention 
on the Law of the Sea. This scenario provided the ideological foundation 
for the creation of the IOI under the guidance and leadership of 
Elisabeth Mann Borgese.

The IOI was formally established in June 1972 as a self-regulating 
Institute at the Royal University of Malta, legally within the University but 
not as a department (Holt 1972).

The economic potential of the ocean was in focus at the time, requiring 
research in relation to scientific, ecological, economic, legal requirements. 
The Institute endeavoured to strengthen public information, seeking to 
bridge the large gap between those involved in marine affairs, the ocean 
community, and other disciplines as well as the public. The importance of 
the ocean and its resources for environment, society and human life was not 
recognized in school text books, a problem also addressed by UNESCO. 
The role of the ocean in the climate system or hydrological cycle had no 
reference, despite the ocean being the main motor and heat reservoir of our 
climate. These efforts of the IOI have continued, including through the 
publication jointly with the University of Chicago Press of the Ocean 
Yearbook, since the early 1980s. The book Chairworm and Supershark is 
one attempt to bring the ocean role into the minds of the public through an 
illustrated story with the message that we are all part of nature ( Borgese and 
Facey 1992). Already in the early 1970s summer schools were initiated in 
cooperation between the Institute and UNESCO (Holt 1972).

2. The development: education and training
The task of the IOI defined in the Statutes was to function under the 

guidance of the Principle of the Common Heritage of Mankind and to 
“promote education, training and research, so as to enhance the peaceful 
uses of ocean space and its resources, their management and regulation as
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well as protection and conservation of the marine environment” ( IOI 
Annual Report 1999-2000, IOI HQ 2000).

Whereas the IOI in the 1970s and early 1980s primarily functioned as a 
think-tank for ideas concerning the development and negotiations of the 
Law of the Sea involving like-minded individuals contributing voluntarily, 
training and education came into focus at the end of the 1970s. This 
development also responded to needs of the negotiations as well as 
anticipated requirements for implementation. The “job descriptions for 
individuals to join the various parts of the International Seabed Authority 
were rather daunting” (Borgese, The IOI Story 2001). Developing countries 
in particular would require assistance to train people to fill their quotas. 
They would also need training in new skills to benefit from their Exclusive 
Economic Zone, EEZ. The IOI raised this issue and obtained support from 
the Swedish International Development Agency to organise a programme 
for training people from developing countries for positions in the Seabed 
Authority. However, it proved very difficult to raise funding for the 
proposed training programme on sea-bed mining. This was due to political 
obstacles by the community outside of the United Nations Convention on 
the Law of the Sea, UNCLOS, negotiations, arguing that the developing 
countries needed training to meet their “basic needs.” Some support which 
had been indicated was withdrawn. However, support was provided instead 
for training on EEZ management. The IOI nevertheless pursued with a first 
training and education activity on sea-bed mining in 1979/80, followed 
directly by a programme on EEZ management. These programmes have 
been maintained, further developed and updated ever since, ran by the IOI 
Operational Centre at Dalhousie University in Canada. Support was 
provided for a number of years from the Canadian International 
Development Agency, but was also from early on forthcoming from several 
funds and countries, using in some cases their national UNDP support. Thus 
the need for the actions was very well acknowledged, the mechanism of the 
IOI and its competence recognised.

The training and education programme also came to include a 
component on regional development and cooperation, in close association 
with the UNEP Regional Seas Programme and several regional bodies. 
Topics included global ones as deep sea-bed mining, as well as issues of 
national and regional concern, coastal zone management and protection, and 
economic cooperation. The interdisciplinarity was maintained as a basic 
philosophy, including legal, social, economic, scientific, technological 
perspectives. The courses were initially hosted by different countries. These 
were closely involved in fine-tuning the course content and the 
identification of participants. Adi branches of government and national, 
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regional, governmental and non-governmental organizations with interests 
related to the ocean were invited to participate. Lecturers were mainly 
recmited locally. The course director came from the region, and was 
responsible for the academic content. The IOI Executive Director was 
responsible for administration and liaison with the host country. Study 
material was prepared and compiled, including from the IOI and the host 
country. Reports were prepared on each course, and gradually several 
languages were used.

The training method put stress on learning by interaction and exchanges 
in the group as a whole and in smaller groups focusing on given problems. 
The aim was to train decision makers to find, formulate, develop practical 
solutions. Through assignments several different disciplines could be 
applied to analyse the problem, thus bringing out how interdisciplinary 
linkages are part of optional solutions with respect to ocean governance and 
policy shaping nationally, regionally and globally.

In this way the IOI worked in several regions. A first regional training 
course was held 1982 in India, which was subsequently utilized for training 
in several other countries, including Sri Lanka, Tanzania, Malaysia, Egypt 
throughout the 1980s. A similar catalytic process was pursued in the South 
Pacific (The IOI Story 2001).

Governments were stimulated by recognizing the benefits which could 
arise from integration of ocean management into their national development 
strategies. This also required gradual restructuring of the way marine affairs 
were managed, which in turn gave rise to training needs in all marine-related 
disciplines.

In the South Pacific emphasis was given EEZ management for Small 
Island developing States, starting with a one month course at the University 
of the South Pacific(USP) in Suva, Fiji in 1983, under the leadership of Dr. 
G.L. Kesteven. This was done in close cooperation with the South Pacific 
Fomm Fisheries Agency (FFA), and the Institute of Marine Resources of 
the University.

Following this, building on the experiences and a regional review of 
needs for interdisciplinary training and education in ocean resources 
management and related priorities, carried out by the IOI Executive 
Director, Ms. Vanderbilt, a proposal was developed for an ocean 
management section within the academic degree structure of the USP. This 
proposal included a one semester university level course for final year 
students from B.A. and B.Sc. areas aiming at becoming managers of ocean 
space. It also included a short-term intensive training action for those 
already involved with the integration of marine resources management 
policy into the national development strategies. This course was to be
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offered in a different country annually. The first was given in Tonga 1986; 
and the university course attracted the second-largest class ever given at 
USP. Following an evaluation in 1988, these capacity building services 
continued under the auspices of the Forum Fisheries Administration (FF A) 
until 1991 when they were fully integrated into the USP education delivery. 
The FFA training programme was based on the IOI work and experiences, 
and the establishment of the IOI Operational Centre at the USP was based 
on work developed under the auspices of the FFA.

Thus, in 1993 the IOI organised six training programmes for about 100 
participants for a cost of abouti million USD. With about 40 programmes 
implemented by the time, the IOI had established itself as a leader in 
training, education, capacity building. The IOI was ready in 1992/93 for a 
substantial support from the Global Environment Facility to help develop 
the IOI into a system, a network of operational centres, well coordinated and 
joined together by a common aspiration and approach to ocean governance. 
The grant helped establish four Operational Centres: Costa Rica, Fiji, India, 
and Senegal. The IOI then covered the Caribbean, South Pacific, Indian 
Ocean and Central Atlantic in addition to the existing Centres for the 
Mediterranean in Malta and the North Atlantic in Halifax (The IOI Story 
2001). These Centres have stood the test of time, and by 2010 stimulated the 
establishment of 19-20 additional Centres, o f which 6 directly after the end 
of the GEF grant expired.

Through this network of Centres the education and training actions have 
broadened to cover subjects directly related to major socio-economic issues 
coupled to oceans and coasts. In parallel it has come to involve large 
segments of society, communities and practitioners, national managers and 
leaders. Emerging and new education and training technologies are being 
used and tested, including distance learning and training through research. 
The number of activities have expanded with 5 in 2000, 46 in 2003-2004, 
18 in 2005 and 42 in 2006, with 25 Operational Centres in action (see 
Annual Reports of IOI, obtainable from IOI HQ). In 2007 approximately 60 
training and education events were oiganised by the IOI network in over 20 
countries, benefiting more than 8,500 persons; audiences included mid­
career professionals, senior government officials, graduate and post­
graduate students, local NGOs, coastal communities and school children 
(IOI Annual Report for 2007). The total budget of the Institute was then 
about 1.2 million USD. Although much had happened from the early 1980s 
requiring considerable adjustments to the education and training contents, 
the basic aim to stimulate ocean governance was still the same.

3. Ocean Governance education and capacity building
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The 1980s started with the adoption of the Convention on the Law of 
the Sea 1982, entering into force end of 1994. The Rio Conference 1992, 
UN Conference on Environment and Development, UNCED, extended the 
legal provisions to the coastal zone. The linkage between UNCLOS and 
UNCED is strong. UNCED 1992 put capacity building in focus, including 
development of increased knowledge, research, equipment and expertise. 
This was fully in line with the UNCLOS implementation needs, and with 
the realisation that economic development is strongly coupled to the ability 
to do and use scientific research (e.g. Borgese 1998).Thus during the final 
part of the decade of 1990 and the first of the new Millennium the IOI 
pursued capacity development through education and training addressing 
the needs identified through Agenda 21 and the combination of UNCED 
and UNCLOS elements. The new system structure implied that the activities 
evolved close to where the needs are. The research activities were region- 
specific and in dialogue with decision-makers in the region and nationally. 
Training programmes thus addressed ecosystem management,
environmental economics, small islands, for planners and decision-makers. 
They stressed development of a systems-oriented thinking, adaptive 
management, an integrated perspective as regards development, 
environment, technology and conflict resolution. Training became available 
not only in English, but also in French, Spanish and local languages.

Experiences: The multi-decadal experiences show that in a 
decentralised system the Operational Centres became increasingly 
committed and creative, that participation of local communities and NGO 
partners was strengthened, different cultures and traditional knowledge 
integrated into the multi-purpose training, with a broadening base of expert 
involvement. The local scientific community became more involved and 
committed. Lessons learned include (Saigal, The IOI Story 2001):

International NGOs benefit through acting with host governments, local 
institutions, NGOs and communities, possibly in cooperation with regional 
systems.

Making decision-makers aware of the inter-linkages between the 
natural system (e.g. climate, biodiversity, productivity), the ecosystem 
services and availability of basic resources as food, water, energy, minerals, 
fibres lead to increasing demands for training and capacity building in 
institutional adjustments, and in science, technology, environmental 
economics.

The international and regional training programmes are important for 
linking the global issues and agreements with national and provincial 
policies and programmes.
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Ground level coordination between regional and national agencies, 
NGOs and other institutions is often insufficient and can be improved by 
networking and sustained training programmes which stress the large value 
added through integration of sectors, disciplines, departments and national 
programmes.

National barriers and considerations can be overcome through a 
decentralised networking system with regional coordination and 
cooperation.

Technology transfer needs to be increasingly pursued due to the 
changing nature of the knowledge and the information based technology; 
increased knowledge should be shared and not property protected in order to 
enhance wise use of resources.

Through the decentralisation the dialogue within the IOI between 
different political, economic and ecological perceptions in North and South 
increased, fostering also gradual development of North-South and South- 
South exchanges.

4. Global awareness raising
In order to strengthen dialogue and maintain momentum from the 

global developments and help bridge the gap between North and South and 
achieve increased equity as envisioned by Arvid Pardo and UNCLOS, the 
IOI in mid of 1990s took the initiative to bring together leaders from North 
and South, people like-minded with respect to ocean governance, to 
establish an Independent World Commission on the Oceans (IWCO), 
(Saigal, The IOI Story 2001). This mechanism in many ways recalls the 
process of initiation of the IOI in early 1970s. The idea was now to develop 
an integrated and equity-based strategy for the governance of the ocean as a 
whole. The action would include a study of the linkages between UNCLOS, 
Agenda 21, the Biodiversity and Climate Change Conventions, and other 
recent international developments, so as to explore ways of facilitating 
implementation through use of the linkages and overlaps. The Commission 
was further assisted in its work by regional hearings coordinated by IOI 
Operational Centres: Canada, India, China, Japan, Senegal and South 
Africa; as well as by individual analysis of various ocean governance issues 
by IOI-related experts. The Report of the Commission was published during 
1998, declared by the UN as the Year of the Ocean.

The regional hearings brought out both the importance to focus on 
comprehensive security for humankind, that is prevention of armed conflict 
and fulfilment of basic human needs, including therein human rights and 
dignity, equality, economic and health considerations, ( Rajagopalan 1996). 
This need be based also on bottom-up approaches to ocean governance,
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anticipation and benefit sharing, as well as resolution of emerging conflicts 
over critical resources as water, food, energy and eradication of poverty and 
deprivation. It was also shown that regional issues and perspectives can 
differ considerably between regions and that they can be different from 
global issues. This was exemplified through differing views of priorities e.g. 
with respect to security, global warming, sea level rise, straddling fish 
stocks, growing population and increasing poverty; pressure on the coastal 
zone from urbanisation, waste disposal, destruction of coastal habitats, 
impacts on coastal fisheries and fish populations from industrialized 
distance fishing fleets; the decline of traditional marine resources 
management approaches that had provided for sustained fisheries and 
marine living resources over generations. Much of these concerns are 
directly related to comprehensive human security. It is worth noting that 
concerns also currently vary much between regions: people in Asia being 
much more concerned over climate change and potential lack of food and 
water than populations in Europe or the Americas. The findings also 
underline the realisation that human rights, peace and sustainable 
development go together.

This had strong influence on the IOI. The results inspired the initiation 
of further community-based work in terms of the coastal eco-villages project 
in India, in close cooperation with a trusted local NGO (Rajagopalan 1998), 
and gradually elsewhere. This aims at empowering poor coastal 
communities to cater for themselves in a sustainable way, blending 
education and training in use of modem technology and traditional skills. 
Sustainable development, as part also of the Common Heritage of Mankind 
Principle, implies benefit sharing with poor people as well as poor countries.

The objectives include: awareness creation of coastal ecology and 
importance of preserving natural environments, with restoration of the 
ecology through forestation, water conservation; improvement of 
livelihoods through income generating activities; testing of eco- 
technologies, the combination of modem and indigenous skills and 
techniques for meeting these objectives of survival.

Project activities include: baseline surveys; formation of self-help 
groups of women; training, education in coastal ecology; eco-technologies, 
vocational skills and development issues; promotion of fuel-efficient wood 
burning stoves; provision, instalment of sanitary facilities and rain-water 
harvesting tanks; sea-weed mariculture programmes; provision of micro­
credit to women.

Related initiatives were started by IOI-South Africa with a sea-weed 
mariculture programme; and by the Senegal, Costa Rica, Japan and South 
Pacific operational centres. These centres created an international network
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for dissemination of information about initiatives in the environmental field 
and about eco-technologies. To some extent this reminds about an early IOI 
vision of having a centre for retrieval of information on marine affairs 
activities.

Results from these activities brought out that local NGOs and coastal 
communities are aware of the deterioration of the environment and the need 
to do something about it. This is the first requirement in order to stimulate 
the actions. The associated need is also highlighted for information 
gathering regarding best practices and eco-technologies which have been 
successfully tried; as well as related education and training of managers and 
communities, with information disseminated in printed form and in local 
languages. The experiences show that networks like the IOI Operational 
Centres can play an important role in facilitating and accomplishing the 
process. The possibility of obtaining information about local conditions 
including as regards the environment, the sea, the coastline changes and 
collecting this at intervals, following an agreed procedure was also 
visualised and partly achieved through the annual reporting of the centres. 
However, this could possibly be much further developed in order to 
stimulate enhanced global awareness of conditions in coastal areas not 
otherwise subject to regular observations. This could also be part of 
operational oceanography, supplementing other regional-global efforts.

5. Transition into the new Millennium
On basis of the experiences from its 3 decades of existence, the 

changing conditions and emerging concerns of society at large, the IOI 
initiated several other new efforts in the end of the 1990s and early parts of 
the new Millennium (Kullenberg, The IOI Story 2001). In order to enhance 
synergism projects came to involve several if not all the Operational 
Centres. The focus mostly rested with education and training of local 
communities. The efforts concerned living marine resources with training in 
different fishing technologies, including set-net fishing; food processing and 
preservation; risk management, with training in disaster preparedness and 
risk reduction with mutual insurance and provision of micro-credits; efforts 
to support the implementation of the Global Programme of Action for the 
Protection of the Marine Environment against Land-based Activities 
through awareness creation and information gathering, in cooperation with 
UNEP (as example see e.g. Trigona 1999). Dedicated Youth and Women 
and the Sea Programmes were initiated in 1999/2000 using experiences 
from the Eco-villages project. These programmes came to involve several 
centres depending upon their needs and capacities.
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In the first decade of the Millennium the training and education 
activities were adjusted to meet new needs at community level and regional- 
global level, including responding to the Millennium Declaration. The 
interdisciplinarity and the implementation of ocean governance based on 
UNCLOS , UNCED 92 and associated mechanisms remained in focus, but 
adjusted to support achievement of the Millennium Development Goals, the 
WSSD Plan of Implementation, and also the goals of the UN Decade of 
Education for Sustainable Development. The role and contribution of the 
ocean and its resources to the service economy was brought out in a 
Workshop organised by IOI, ZMT of the University of Bremen, and Hanse 
Wissenschaftskollegium, Delmenhorst, September 2001, On Ocean 
Resources, Services and Products, considering: climate system services; 
maritime transport; coastal eco-villages; food production and security 
services; coastal zone and ecosystem services; recreational tourism services; 
real and potential waste management services; financial services, and 
eradication of poverty. This certainly confirmed the requirements identified 
through UNCLOS, UNCED and other agreements, the need to strengthen 
the implementation and the importance of science together with education, 
training and awareness raising with public participation. The inter-linkages 
were demonstrated together with the ability of the IOI system to address 
these further in the training activities by strengthening the coherence and 
cooperation between the parts and partners of the system. The need for 
dedicated education in ocean and coastal governance was reconfirmed.

6. Updated strategy for the education and training programme
In order to achieve more synergism, enhanced coordination and 

possibly create an international university degree for ocean governance the 
Governing Board in 1999 endorsed the proposal by E. Mann Borgese to 
formalise the combined efforts into a virtual university. In the words of the 
IOI Founder this was “an extremely ambitious, challenging and innovative 
effort”, with the aim to award a globally recognised interdisciplinary degree 
in ocean affairs for students anywhere in the world (The IOI Story 2001). It 
can be recalled that a decade earlier the work of the IOI at regional level led 
to a formalised university education programme at the University of the 
South Pacific, so why not endeavour the same at global level in the new 
Millennium? The new education structure was envisaged to respond to 
several challenges and new opportunities, including:

The interdisciplinary character of contemporary knowledge, which 
transcends departmental divisions of traditional universities;

Globalization and the communication revolution, which was still largely 
inaccessible to students in poor countries;
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Financial constraints for students, especially in developing countries, 
which often prevents them from extended periods in foreign countries;

Time constraints preventing employed persons from extended periods 
away from work and family who nevertheless need an advanced or updating 
education;

Financial constraints on academia, universities, leading to downsizing 
or partial privatisation, and termination of programmes.

The IOI proceeded to develop associated mechanisms and partnerships, 
including with WMU, UNU, UNESCO and the IOC. Courses were 
designed and tested, and soft-ware for distance learning delivery was 
developed and tested through efforts of IOI-South Africa at the University 
of Western Cape. However, the formalities associated with quality control, 
awarding of credits and a degree, as well as obtaining sustained funding 
required much time and proved beyond the ability of the IOI at the time. A 
step-wise strategy was agreed in 2003-2004, specifying the IOI OceanLeam 
programme as the initial formalised effort, still aiming to address the 
challenges identified above, and possibly evolving into the virtual university 
at a later stage ( IOI Annual Reports for 2003, 2004, 2005). The first stage 
of the networking system had adopted a fairly loose coordination of the 
education and training activities. The virtual university planning 
demonstrated the need for enhanced coherence and coordination in the 
training and education activities in order to meet the challenges. This was 
further acknowledged through the workshop on development of Global 
Learning in Ocean Science, Delmenhorst, May 2004 ( Bailet, Ekau, South, 
editors, 2004). Whereas a wide variety of courses are given by the IOI 
Operational Centres, in order for these activities to be effective as an 
education programme, the IOI needs to rationalise properly, specify, 
package and market the programme. This was essentially what the IOI 
Virtual University had envisioned to do. The workshop however 
furthermore agreed that while the highest demand may be for high level 
courses, the primary need was for community-based training, with the 
demand focusing on strengthening professionals and practitioners through 
short term courses.

Curricula need be matched to expectations of users and accreditation is 
highly desirable. Cooperation between partners with common capacity 
building objectives as IOI, IOC of UNESCO, GIWA, the LME system, and 
others should be strengthened, partners covering all levels, including 
political, policy-making, implementation, needed for capacity development.

On basis of the workshop the IOI OceanLeam was developed (IOI 
Annual Report for 2004). The mission was specified as: “to deliver 
education, training and capacity building products so as to promote 
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understanding for and sustainable development of ocean spaces and 
resources which will meet the needs of developing nations while addressing 
the issues as a whole”. The programme is intended to tackle the diverse and 
complex capacity building needs of marine environmental organizations. 
The aim of the IOI is specifically to achieve: (i) the coordination, 
consolidation and quality assurance of the education, training and capacity 
building activities through a branded training and capacity building 
programme; (ii) the delivery of IOI products to markets in an effective 
manner and in such a way that the brand would become recognised with 
quality (IOI Annual Report for 2004).

The primary target audience includes professionals who wish to remain 
at the forefront of the fields of ocean science and governance, one challenge 
of which is their rapid changes (IOI Annual Report for 2006). The course 
offerings include (2006/2007): Integrating biodiversity conservation with 
sustainable tropical coastal tourism development; Ocean Governance: 
policy, law and management; Regional Governance for Mediterranean and 
Eastern European Countries; Development, implementation and
management of MPAs; Risk reductions and integrated management for 
sustainable tropical coastal tourism development; Traditional Ecological 
knowledge and MPA management.

The development is proceeding in partnership with the Train-Sea-Coast 
Programme of UN-DOALOS,; UNEP/GPA; GEF-IW:Leam; and 
UNESCO-IHE. Empowerment, eradication of poverty, improving 
livelihoods, training of women and youth are issues in focus. These 
elements in education and training are coupled to the Women, Youth and 
the Sea Programme activities, which also involve school children. This thus 
goes back to the ideas and motivation for the founding of the IOI. “The 
women and the Sea Programme is intended to enhance the capacity and 
participation of women in poor developing countries in ocean and coastal 
affairs; the Youth Programme to raise awareness and participation of youth 
in marine and coastal science” (IOI Annual Report for 2004). The 
implementation of IOI OceanLeam has continued with course deliveries and 
partnership developments in 2007,2008 and 2009.

7. Focus on sustainable development
Capacity building is a strategic element for achieving sustainable 

development, stressed in Agenda 21 as well as through the UN-Decade of 
Education for Sustainable Development. Examples of the IOI activities in 
this context include the Coastal Eco-villages and Women and the Sea 
programmes, together with training courses and leadership seminars. Thus 
in 2005 the IOI system delivered 18 training courses covering: ocean
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governance (global and regional), marine ecology, fisheries biology, 
biodiversity, coral reef conservation, monitoring strategies for harmful algal 
blooms in coastal waters, integrated management of coastal environments, 
improved traditional fish processing techniques; and on-line course delivery 
of introduction to integrated coastal area management (Report of the IOI for 
2005, IOI HQ 2006). The IOI-Malta launched the course on Governance of 
Regional Seas, for the Mediterranean, Black Sea, Baltic Sea and Caspian 
Sea. This course includes education with respect to the EU marine policy as 
well as operational oceanography. It also reflects the development of the 
early IOI analyses of the Mediterranean basin-wide development potential 
(IOI 1972 and Borgese 1987). The year 2005 also marked the 25th 
anniversary of the global flag-ship course on Ocean Governance: Policy, 
Law and Management, delivered by IOI-Canada, Dalhousie University, 
Halifax, where E. Mann Borgese was professor. These courses maintain the 
inter-disciplinary coverage as a basic philosophy, including legal, social, 
economic, scientific, technological perspectives.

Agenda 21 recognises the link of education to the ability to fulfil basic 
human needs and that education is critical for, or is a key for, promoting 
sustainable development and improving the capacity of people to address 
environment and development issues comprehensively (Agenda 21, chapter 
36.3). The ability of a country to follow sustainable development paths is 
determined to a large extent by the capacity of its people and institutions in 
combination with its ecological and geographical conditions. The need to 
reorient education at all levels towards sustainable development is stressed. 
This is also the foundation for the efforts of the UN Decade of Education for 
Sustainable Development, UN-DESD, 2005-2014. The overall goal of the 
Decade is to “integrate the principles, values and practices of sustainable 
development into all aspects of education and learning” (UNESCO 2005). 
The philosophy and approach of the IOI is fully in harmony with this goal. 
It includes giving an enhanced profile to the essential role of education and 
learning as part of, and for achieving, sustainable development, and help 
countries attain the Millennium Development Goals. Progress towards 
sustainability goals needs a new focus on knowledge, including 
environmental knowledge, skills, values and ideas that drive and support 
participation of the public and community-based decision-making. 
Communication skills are eminently important, just as in Integrated Coastal 
Management implementation. The need for a new approach towards 
education was also brought out by the Millennium Ecosystem Assessment 
(2005), and subsequent analyses. The need for science capabilities is re­
emphasized, with science for sustainability aiming at elucidating 
interactions of nature and society and social-ecological systems (Clark 
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2007). This is likewise brought out in context of multi-disciplinary 
assessments such as the Global International Waters Assessment, GIWA 
(Hempel, in Bailet et al 2004).

8. Experiences from the last decade and conclusions
Following the Workshop on Global Learning in Ocean Science in 2004 

(Bailet et al 2004), the IOI OceanLeam programme was activated as a 
coordinating mechanism for the education and training activities, with 
quality assurance and development of global partnership. The Vision of the 
OceanLeam is to develop an interdisciplinary, integrated culture of 
knowledge on ocean affairs and ocean science, using modem techniques of 
delivery; and to achieve the IOI mission of peace in the ocean through the 
enhancement of the abilities of nations to manage sustainably their marine 
and coastal resources in harmony with international conventions.

It is understood that human security and ocean governance would be in 
focus, with education, training, skills development and awareness raising, 
using new and traditional methods, to help advance the related development, 
with some emphasis on the community level. The assessment and 
evaluation of the network and the functions, initiated in the past decade, 
were strengthened so as to help ensure the most effective delivery based on 
products, results and cumulative impacts. The education and training 
activities have continued to be strengthened through support to annual 
delivery aimed at mid- to senior-level officials on ocean governance; 
thematic and specific national and regional training and education 
deliveries, including for women and the sea; association with related 
programmes in the UN System. The early experiences demonstrated that the 
involvement of women, youth and children in the training, education and 
awareness raising activities was essential to achieving sustainability. In 
particular the focus on women has generated noticeable results. The 
experiences from the Coastal Eco-villages programme in India are being 
used for the development of the activities. New elements of that programme 
include addressing issues of biodiversity, herbal plants, Spirulina cultivation 
and their uses, as well as the need for environmental management. The key 
of inter-disciplinarity, addressing problem solving and linking training 
actions with field work so as to apply the knowledge is maintained and 
strengthened in the training programmes, on basis of experiences over 
several decades. The results show that the IOI programme has helped create 
a critical mass of ocean governance professionals, being also practitioners. 
Many of these are in leading positions nationally and internationally, and 
contributing to international negotiations and agreements. Thus significant 
results can be achieved through persistent efforts over time. Currently focus
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is on the young generation and coming policy and decision makers. The 
operational centres are, in association with their host universities, working 
with youth organizations, and organising summer schools with development 
of human resources through research. The OceanLeam approach has 
substituted an IOI Virtual University development, with the mission “to 
deliver education, training and capacity building products so as to promote 
understanding and sustainable management of ocean spaces and resources 
which will meet the needs of developing nations while addressing the issues 
as a whole”. The focus over the last years has been on increasing the quality 
of the courses parts of OceanLeam. The education and training actions 
support the achievement of some Millennium Development Goals, 
including: (1) Eradicate Extreme Poverty and Hunger: through Eco-villages 
type actions and developing south-south cooperation, with alleviation of 
poverty in coastal areas;

(2) Achieve universal primary education: through the training activities 
in skills development, publication of education material, working with 
schools, and with the Decade of Education for Sustainable Development;

(3) Promote gender equality and empower women: through the Women 
and the Sea Programme;

(7) Ensure Environmental Sustainability: through training courses on 
law and the environment, ICM, community leadership, sustainable use of 
coastal resources, coral reefs, climate change, tsunami warning advice, 
alternative energy sources, provision of advice on sea bed mining;

(8) Develop Global Partnership for Development: through cooperation 
and partnership actions as OceanLeam, PIM conferences, cooperation and 
joint projects.

Enhanced effectiveness has also been sought through a régionalisation 
process whereby Operational Centres in the various regions have been 
stimulated to increased cooperation by focusing on regional issues of 
common interest. Thus focus has been: in Asia-Australia-Pacific, disaster 
management, aquaculture, marine environmental protection, community 
education on coastal environmental economics and biodiversity;in Europe- 
Euro-Mediterranean, the regional ocean governance course and capacity 
building and training of youth in the Black Sea Region, for environmental 
management and tourism; in Africa, capacity building, training in use of 
resources and in marine pollution monitoring and evaluation.

In this context a compilation of text books on maritime law was 
produced. Besides climate change, issues of marine biodiversity came 
increasingly in focus. The ocean governance implementation is inadequate 
and, as noted by the IOI President “A culture of partnership that is inclusive 
of all stakeholders may provide solutions to this problem”. This is similar to 
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the approach of creating a common vision for development. The 
OceanLeam programme is being further developed to increase the quality, 
use of alternative delivery methods, provide credits and broaden the 
substantial coverage through involving more centres. The use of the whole 
network of Centres is one aim, as a distributed information system, thus 
approaching the virtual university concept. This brings out the evolving role 
of the IOI in supporting and working for ocean governance implementation, 
from the initiation of the Organization in the 1970s. Thus in 2006-2007 the 
network of 26 Operational Centres covering all major ocean regions is 
focusing training and education on community work with women, fishing 
and fish farming in tropical areas and population dynamics, technology 
exchange, marine natural disaster mitigation, risk assessment and 
management, integrated coastal management; using Women, Youth and the 
Sea programme to support implementation of the GPA-LBA, helping create 
and manage MPAs; and working in schools with children and teachers. 
South-South cooperation is being pursued, in support of achieving the 
MDGs (1,2, 3 ,7  and 8).

At the end of the first decade of the new Millennium the President of 
IWCO, former President of Portugal, and Patron of the IOI, Dr Mario 
Soares noted that “the area of ocean governance over the last 10 years (since 
the release of the IWCO report and the International Year of the Ocean) has 
not seen meaningful progress on a world basis” (Drago, editor 2008). The 
last years have seen a convergence of climate change, security (economic, 
human, ecological, political) and biodiversity issues, in parallel with a global 
economic crisis. In this overall condition, the actions of the IOI and the 
network of Operational Centres in the field of education and training with 
capacity development, supported by research and analysis, outreaching 
through conferences, seminars, awareness promotion and communication, 
partnerships with many organisations and institution building seem 
increasingly relevant. Education actions reach from community and school 
to graduate/post-graduate level, to advanced education for teachers and 
trainers. Overarching topics include integrated coastal management, 
resource management, ecosystem conservation, and ocean governance. The 
community level work focus on women and youth. The education activities 
are linked to the research activities of the Centres and their host institutions. 
Current issues are specifically marked, as for instance the International Year 
of the Reef 2008, which saw the publication of a series of 15 case studies of 
coral reef observations and experiences from the IOI global network, “IOI 
global network-Coral Reef Experiences” organised by IOI Operational 
Centre Australia, IOI being a member of the International Coral Reef 
Initiative.
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A leading effort is provision of support to the implementation of the 
MDGs with focus on eradication of poverty and gender equality. The 
activities include and are building on the Coastal Eco-villages model, the 
Women, Youth and the Sea, and Programme activities on Food Security for 
Poverty Alleviation, involving several of the Centres. Activities are mainly 
carried out through community-based approach, e.g. in seaweed 
mariculture, fish farming and breeding, some commercial aquaculture, fish 
pond programmes, co-management of coastal habitats, resource 
management, post-harvest loss reduction, ecosystem monitoring. The 
training and education strategy builds on project implementation involving 
local experts and NGO partners. Enhanced efficiency is achieved through 
linking of centres in the same region, as 4 Centres in Africa, 5 Centres in 
East Asia and the Pacific, 3 Centres in the Americas. The flagship courses 
on ocean governance m n by IOI-Canada and IOI-Malta, continue to 
integrate global and regional governance policies from UNCLOS 
implementation and the European Union, respectively. This package 
constitutes the capacity development and training strategy as a core 
philosophy of the IOI and the OceanLeam programme and its Strategic 
Action Plan 2009-2013. The latter functions as the training-education 
coordination and delivery arm, implementing an important core principle of 
the IOI (Annual Report for 2008, p.22). Furthermore, in context of both 
education and research, the IOI has developed much experience as well as 
contributed significantly to communication, awareness and debate through 
the long-standing Ocean Yearbook. This is published annually jointly with 
the University of Chicago Press. This serves as a reference publication for 
interdisciplinary studies as well as information source on international 
institutional developments including inter- and non-governmental 
organizations.

The IOI experiences confirm the need for inter-disciplinary education at 
university level, with focus on priorities identified in the region or sub- 
region. It has also been demonstrated that involving local communities, 
women and youth in education and training with practical orientation leads 
to strong participation and sustainability, empowering the participants to 
cater for themselves. The experiences also highlight the opportunities 
associated with the new information, communication and data gathering 
systems, manifested in some focus on training in operational oceanography.

Human resources development in the marine sector continues to be a 
priority, also highlighted through the large and increasing ocean and coastal 
economy. This calls for governments and all others concerned with 
education to acknowledge the need to bring the role of oceans and coasts 
into the school education system, as stressed by the IOI from the start, and 
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do something about this challenge. The need for education and awareness 
creation about the ocean is even stronger now than 4 decades ago!

9. List of acronyms
DOALOS, Division of Ocean Affairs and Law of the Sea (of the LIN)
EEZ, Exclusive Economic Zone
GEF, Global Environment Facility
GIWA, Global International Waters Assessment
GPA, Global Programme of Action to Protect the Marine Environment against 
Land-based Activities (GPA-LBA)
ICM, Integrated Coastal Management
IOI, International Ocean Institute
IOI HQ, International Ocean Institute Headquarters
IWCO, Independent World Commission on the Oceans
LME, Large Marine Ecosystem
MDG, Millennium Development Goal(s)
MPA, Marine Protected Area 
NGO, Non Governmental Organisation 
PIM, Pacem in Maribus (Conferences)
UN, United Nations
UNCED, United Nations Conference on Environment and Development 
UNCLOS, United Nations Convention on the Law of the Sea 
UNDP, United Nations Development Programme 
UNEP, United Nations Environment Programme
UNESCO, United Nations Educational, Scientific and Cultural Organization
USP, University of the South Pacific
ZMT, Zentrum fur Marine Tropenoekologie, Bremen
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IOC/UNESCO, UNESCO CHAIRS AND WMO REGIONAL 
METEOROLOGICAL TRAINING CENTER PROGRAMMES

L.N. Karlin
Russian State H ydrom eteorological University (RSHU), Russian  

Federation
The examples of initiatives of Russian State Hydrometeorological 

University (RSHU) under international UNESCO programmes are 
considered in the presentation. Special attention is paid to participation 
of the University in the IOC-UNESCO programme “Floating 
University”, being responsible for the “Baltic Floating University” 
project involving students, teachers and specialists from Russia and 
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foreign countries. The “education through research” principle is realized 
in the project. Given is the idea of IOC Chair operating which have been 
set up in RSHU in the area of Remote sensing and modeling in 
oceanology. Considered are different activities of the University as a 
Regional Meteorological Training Center o f World Meteorological 
Organization including all-level education and training in the field of 
oceanology, meteorology and hydrology are conducted.

OEYHEHHE H nO/fTOTOBKA B PAMKAX HHHIIHATHB 
MOK n o  HAPAIIiHBAHHIO nOTEHIfHAJIA, KAOE/fP 

IOHECKO H nPOrPAMM PErHOHAJIBHOrO 
METEOPOJIOTHMECKOTO YMEBHOTO IfEHTPA BMO

Jl.H.KapjmH
PoccuücKuü zocydapcmeennuû zudpoMemeopojiozimecKuü 

ynueepcumem, CaHKm-lJemepôypz, Poccux

B im m a n e  paccMaTpHBätOTcn npnM epbi n m m n am B  P o cch h ck o to  
rocynapcTBCHHoro rHjpoMCTCopo.TormiccKoro yHHBepcnTeTa (PTTMY) 
b paMKax MOKjyHapojHbi\ nporpaM M IOHECKO. Ocoöoe BHHMaHne 
yjc.racTca ynacT m o yHHBepcnTeTa b nporpaM M e MOK-IOHECKO 
«n.raBVHHH yHHBepcHTeT», b KOTopoii o h  hb.ihctch OTBercTBeHHbiM 3a 
npoeKT «EajiTHHCKHH n.raBVHHH yHHBepcmeT», ocymccTBaacMbiii c 
ynacTHCM c ty h c h to b . npenojaBaTC.Tcii n  cnennajmcTOB h3 P o cch h  h  
3apy6e5KHbix CTpaH. B npoeicre pca.ru iycTca npuHimn « o o v h ch h c  nepea 
HCCJieAOBamra». /lacTca npcncTaB.rcHnc o jcaTC.ibHOCTH co uaHHoii b 
yHHBepcHTeTe KatJicjpbi MOK /jncTahnnohhoro aommpo Barnia n 
MOAejinpoBaHHii b OKcaHorpa(|)Hn. PaccMaTpuBaiOTca pa3JimiHi>ie Bujbi 
^eaTejibHOCTH yHHBepcnTeTa nan  PernoH ajibH oro vncoHoro n e m p a  
BceM npHoii MCTCopo.TormiccKon opraHH3annH, b to m  nncjie  ooym chhc 
h  nojroTOBKa no  bccm ypoBmm oopaao Barnia b oo.racTii OKeaHOJiornn, 
M eTeopojiornn n  rnjpoaornH.
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PANEL 1
Role of international organizations in fostering and 

improving education and training services to society in 
the area of environmental sciences

CAPACITY DEVELOPMENT IN COASTAL AND MARINE 
REMOTE SENSING WITH UNESCO-BILKO

Valborg Byfield1, Malcolm Dobson2, Craig Donlon3, Aladair Edwards4, 
Ian Robinson5, Vitaly Sychev , Christo Whittle5

N a tio n a l O ceanography Centre, Southampton, UK  
2Scotland-on-Line, Technology Park, Gemini Crescent, Dundee, UK  

3ESA/ESTEC  (EOP-SME), The Netherlands  
4School o f  Biology, University o f  Newcastle, Newcastle-upon-Tyne, UK  

5 School o f  Ocen and  Earth Sciences, University o f  Southampton, UK 
6D epartm ent o f  Oceanography, University o f  Cape Town, South A frica  

E-mail: valborsd fnoc.so ton .ae.uk

HAPA IHI! BA HUE nOTEHRHAJIA B flHCTAHRHOHHOM 
30HHHP0BAHHH TTPHEPEHCHBTX 30H  H MOPfl C 

nOMOUILK) IOHECKO-EHJIKO
Ba.roopr Bananum1, MajiKOJiM / I o o c o h 2. Kper R o h j i o h 3, D .rccjcp  

D jBapc4. Ah  P o ö h h c o h 5, BnTajmii H .  CbiueB , KpncTO Y h t t j i 7 
1 Hatfuouajibubm OKeanozpatpmecKuü ifenmp, ynueepcumem 

CaymzeMnmona, Bejiutcoôpumanux 
2 UlomjianduM namnuu, TexnojiozunecKuü napK, BejiuKoôpumanuM 

3SA/ESTEC (EOP-SME), Hudepnandbi 
4 IIlKOJia óuojiozuu, Ynueepcumem PfbioKacjia, BejiuKo6pumanun 

5 IIlKOJia nayn 06 Oneane u 3ejwie, Ynueepcumem CaymzeMnmona, 
Bejiutcoôpumanux 

6PoccuücKuü zocydapcmeennbiü zudpoMemeopojiozmecKuü 
ynueepcumem.

7 Omdeji OKeanozpatpuu, Ynueepcumem Keünmayna, EDokhoh Atppuna
The interpretation of satellite images is a skill of 

international, strategic and economic importance, which should 
be developed widely and distributed globally. This was a major 
consideration behind the start of the UNESCO Bilko project in 
1987 and is no less true today, when the world faces major 
environmental challenges from growing populations, rapid 
economic development and climate change. When Bilko was 
launched, marine remote sensing was almost entirely limited to 
specialists working on expensive high-specification computers. 
Today it is simply another observational tool, familiar to most
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marine scientists and acknowledged for its power to provide data 
with a temporal and spatial coverage not available from other 
sources. However, in some areas of the world this is not yet the 
case; barriers still exist to the effective use of remote sensing data 
in the management of coastal and marine environments. If 
programs such as the Global Ocean Observing System (GOOS), 
which rely heavily on remote sensing in their regional 
implementation, are to realize their full potential, shortfalls in 
both human and material remote sensing capacity need to be 
addressed. This is why IOC took on responsibility for the Bilko 
project, and, supported by the European Space Agency, funded 
software upgrades and a range of new lessons during 2004-5. 
Several updates and new lessons followed, supported by a variety 
of individuals and organisations. Bilko is now one of the main 
tools used to train marine users o f Earth Observation data, and 
remains part of the IOC strategy to build capacity in coastal and 
marine remote sensing, particularly in Africa, the Caribbean, 
Latin America, South East Asia and Pacific Islands. Its primary 
aims are to make remote sensing training materials accessible to 
those without specialist resources at their disposal and to promote 
good teaching practice by tapping the diverse skills and expertise 
of remote sensing professionals around the world. Since its 
launch in 1987 the project has provided software and lessons in 
coastal and marine remote sensing to more than 7000 individual 
users from over 1300 organisations in 168 countries. The majority 
of users are lecturers, students and scientists involved in academic 
education and research, but the number of users from non- 
academic organisations is growing. Geographically, almost half 
the registered users are from the European Economic Area, but 
the project also has wide support in other continents. These user 
statistics may under-estimate the number of Bilko users in 
developing countries, where bandwidths makes it difficult to 
download large data files. Instead of registering to download 
Bilko resources from the website, users in these countries obtain 
data and lessons at regional workshops and training courses or 
from colleagues and friends. This digital divide between regions 
with fast Internet connections and those straggling with slow, 
unreliable lines represents a major challenge to Bilko and to 
capacity development generally. Another important challenge, 
which will stretch project resources to the limit, is the need to 
ensure that software and lessons remain up to date with new
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developments in computing, remote sensing technologies and a 
variety of application areas.

1. BACKGROUND 
The development of 

remote sensing
technologies has
significantly increased 
our capacity to measure, 
predict and manage 
changes in the marine 
and coastal
enviromnents. During the 
past two decades, 
satellite remote sensing 
has become a mature 
technology for global 
scale, spatially synoptic 
measurements of surface 
and near-surface ocean 
properties such as sea 
surface height, ocean 
winds, sea surface 
temperature, sea ice 
extent, and ocean colour. Data from satellite-based sensors provide 
synoptic and sustained observations of ocean processes that could not be 
obtained by in-situ sensors. Time series of medium and high resolution 
satellite data now allow us to map changes to coastal and near-shore 
enviromnents, document instances of coastal erosion or sea level 
change, and monitor the health of key habitats such as mangroves, sea 
grass beds and coral reefs. The application of remotely sensed data to 
real-world problems includes numerical weather prediction, ocean 
forecasting, climate research, integrated coastal management, 
ecosystem-based fisheries management, natural disaster response and 
many others. The benefits of remote sensing are increasingly familiar to 
a broad community of oceanographers, hydrographers and engineers; 
marine, freshwater, and coastal planners; natural resource managers, 
policy makers and industry leaders; local, national and international 
agencies; non-governmental organizations, educators and students. For 
many remote sensing is no longer a specialist technology, but simply a 
powerful observational tool. However, in some areas of the world this is 
not yet the case. Barriers still exist to the effective use of remote sensing 
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Figure 1. Professional domains contributing to 
coastal and marine remote sensing. Modified from 
Robinson. 1988.
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data in the management of coastal and marine environments. If 
programs such as the Global Ocean Observing System (GOOS), which 
rely heavily on remote sensing in their regional implementation, are to 
realize their full potential, shortfalls in both human and material remote 
sensing capacity need to be addressed.

The central role played by satellites in modem marine observing 
systems means that most professionals in the marine sciences now need 
a degree of understanding of remote sensing. Space agencies and other 
data providers now offer a wide range of data products via the Internet, 
often without charge for scientific and education use. Available products 
range from those derived purely from satellite measurements to analysis 
products that combine observations from both satellite and in situ sensor 
systems with numerical modelling. Satellite data are assimilated into 
models for ocean forecasting, extensively used in environmental 
research and monitoring, and increasingly expected to provide 
information to guide decision makers planning for sustainable 
development or environmental change. Automated processing routines 
make it possible to provide an increasing number of products in near­
realtime, with all the benefits that this may confer or operational data 
users. However, use of these data products is not without pitfalls, so 
enthusiasm about the benefits of remote sensing must be tempered with 
an awareness of their limitations.

Figure 1 shows the professional domains that contribute to the field 
of coastal and marine remote sensing. Development of new applications 
are a result o f interaction between remote sensing experts, scientists 
involved in mainstream coastal and marine research, and professionals 
in more applied fields such as marine forecasting, pollution control, 
coastal engineering and environmental protection, as indicated by the 
overlap between the three circles in the Venn diagram [1], The 
development of relevant training resources must sit firmly in this 
overlap region and draw on expertise, experiences and examples from 
all the contributing domains in order to give users from a variety of 
sectors an understanding of the principles behind different remote 
sensing techniques, a knowledge of the methods used to validate the 
data products, and an appreciation of the uncertainties surrounding the 
remotely sensed data under different conditions and in different regions 
of the world. Training material developed in this way may also be used 
to give remote sensing experts without a marine background an 
appreciation of the geological, physical, chemical and biological 
processes that control and shape marine, near-shore and coastal 
environments. Similarly training materials and demonstration products
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based on local and regional examples may be used to inform decision 
makers from a range of different backgrounds. The UNESCO-Bilko 
project contributes to this training process by providing hands-on 
training in image processing and data analysis techniques, the 
interpretation of marine and coastal image data from a variety of 
application areas, aimed at users with varying degrees of marine and 
remote sensing expertise.
2. A BRIEF HISTORY OF BILKO

The Bilko Project was started in 1987 under UNESCO’s Marine 
Sciences Training and Education Programme (TREDMAR). For several 
years it was part o f the education strategy for integrated coastal 
management of UNESCO’s Coastal and Small Islands (CSI) initiative 
[2], with a project office at the Faculty of Geo-Information Science and 
Earth Observation (ITC) in the Netherlands and a project website at the 
University of Newcastle-upon-Tyne in United Kingdom. Under the 
leadership of Dirk Troost, and supported remote sensing experts in an 
International Bilko Executive Stealing Team (IBEST), the project 
delivered five training modules for the original DOS version of the 
software over a period of 7 years. These were used in university degree 
courses in a number of countries, and also made available to a variety of 
users through professional development workshops in a number of 
countries. In the mid-1990s the software was re-written to take 
advantage of the Microsoft Windows user interface. This brought 
considerable enhancements in both capabilities and presentation. 
Windows made it possible to keep the lessons open in a second window 
as well as on the printed page, with the advantage of hypertext links (as 
in standard Windows Help files) making the lessons more interactive. 
The first Bilko for Windows module (Module 6) exploited this, and 
consisted of an introduction to the new software, a Help file to provide 
interactive support to users, and four lessons: on deriving sea surface 
temperature from the ERS-1 Along Track Scanning Radiometer 
(ATSR), on imaging coastal features with Synthetic Aperture Radar 
(SAR), and two lessons on the use of Landsat in coastal management. 
The switch to Windows was a major step forward and increased the 
popularity of the software. By 2002 the project office at ITC had 
distributed copies of the new training materials to more than 500 marine 
science laboratories and educational establishments and over 1900 
individual users in over 70 countries around the world [3], Collaboration 
between CSI and the Centre for Tropical Coastal Management Studies, 
University of Newcastle-upon-Tyne, supported by the UK Department
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for International Development (DFID), made it possible to develop 
Bilko’s 7th training module, released in 1997 [4], later accompanied by 
a ‘Remote-Sensing Handbook for Tropical Coastal Management’ [5], 
This is now sold out, but selected chapters may be found on the CSI web 
site [6],

Capacity development to enable developing countries to participate 
in, contribute to and benefit from the Global Ocean Observing System 
(GOOS) has high priority in IOC and a key aim of the GOOS Capacity 
Building (CB) Panel Action Plan [7] is to increase access to and training 
in the use of remotely sensed ocean data. To facilitate the development 
o f a coherent strategy for training and education in the use of satellite 
data, IOC joined the CEOS Working Group on Education and Training 
(WGEdu). This led to the development of an IOC strategy for remote 
sensing in 2003 [8], which was approved by the IOC Assembly in June 
2003. The strategy aims to put the information, knowledge and power of 
remote sensing into the hands of the people who live and work in the 
areas imaged every day by satellites and aircraft systems. One of the 
recommendations made by the CB panel was to work with the UNESCO 
Bilko programme to develop suitable training resources for hands-on 
training in coastal and marine remote sensing, especially in Africa. 
Several discussions were held between IOC and the Bilko team in order 
to formulate a joint programme that would begin in 2004 [8], Existing 
Bilko modules in coastal and marine remote sensing, originally 
developed to meet the training needs of CSI were highly relevant to the 
capacity-building strategies of the new GOOS Regional Alliances. 
Moreover, the IOC/GOOS regional priority areas -Africa, Caribbean, 
Latin America, South East Asia and the Pacific Islands overlapped to a 
large extent with priority areas for the CSI, so existing Bilko resources 
could serve the training needs of both organisations. However, during 
discussions at the African Stakeholders and Resources Mobilisation 
Workshop organised by UNESCO and its IOC in partnership with the 
NEPAD Secretariat in Johannesburg, 27-30 October 2003, it became 
clear that further development of Bilko would be necessary in order to 
meet GOOS-Africa and other GOOS training needs. The Workplan of 
the Regional Ocean Observing and Forecasting System for Integrated 
Management of Ocean and Coastal Environment and Natural Disasters 
in Africa (ROOFS-AFRICA) called for an Africa Module of Bilko, 
using examples from African waters and building on African expertise
[9], At the same it was clear that existing software and lessons would 
need to be updated to keep up-to-date with recent developments in 
computing and remote sensing technologies. Since the last major Bilko
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update, both NASA and the European Space Agency, ESA, had 
launched new satellites that delivered key marine data. Being able to 
access, analyse and interpret images from the new missions important 
for the implementation of an operational ocean observing system. 
Among the new satellites was ESA ’s Envisat, which provided 
simultaneous measurements of ocean colour from MERIS, sea surface 
temperature from AATSR, synthetic aperture measurements from 
ASAR, and altimetry from RA-2. ESA was among the organisations 
advising GOOS-Africa on its remote sensing strategy and had been party 
to some of the discussions with Bilko, and in 2004 support from IOC and 
ESA allowed the Bilko team to begin a sustained upgrade of software and 
lessons in order to meet the GOOS requirements for education resources. 
At the same time, Bilko’s existing module 7 ‘Application of Remote 
Sensing to Marine and Coastal Management’ was revised and extended to 
take advantage of new software capabilities. It now includes three new 
lessons and remains Bilko’s most popular module, downloaded by more 
than 500 users since October 2006.
3. THE BILKO APPROACH TO CAPACITY DEVELOPMENT

More than just software, Bilko is a complete tool for teaching and 
learning image processing techniques and marine and coastal 
applications of remotely sensed data. From the start it was assumed that 
many of the recipients o f the training resources would be relatively 
isolated from others working in the field of marine science, and that 
many teachers might be unfamiliar with the various satellite 
technologies or have limited access to appropriate resources or 
infrastructure, and therefore might choose not to provide instruction in 
remote sensing. When UNESCO considered these issues in the mid 80s, 
the interpretation of satellite images could be undertaken only on large 
computers, often using expert software tools developed for the 
processing of data form specific sensors, or expensive commercial 
image processing software, both with long learning curves. Satellite and 
aircraft images were often seen as having military importance, so access 
to the equipment and technologies for teaching image interpretation was 
privileged and even restricted. Even today accessing and selecting 
software and example data suitable for training purposes may require 
considerable effort and resources that may be too much for an individual 
trainer. Bilko attempts to address this issues. It has four main 
components:
1 the software, written for Windows PCs, also suitable for Windows 
environments on Intel Macs,
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2 tutorials that introduce the software features and demonstrate their 
use in a variety of image display and processing techniques,
3 thematic lessons on coimnon applications of remote sensing to 
coastal/marine enviromnents,
4 a network of users and lesson producers that exchange ideas, ran 
workshops, produce lessons and collaborate to enhance and develop the 
project.

Software and lessons are distributed free of charge via the Bilko 
website at www.unesco.bilko.org. A guiding principle behind Bilko is 
the way these go hand-in-hand [11]. From the outset the software lias 
been supported by lessons that exemplify its use and teach fundamentals 
of image analysis and interpretation through hands on practical exercises 
exploring different types of image data. Many Bilko users have limited 
access to image data, or may lack remote sensing expertise or relevant 
background information in various application areas. For this reason 
Bilko training materials aim to include all that is needed for successful 
completion of a lesson, from image data, processing tools and 
background information, through step-by-step instructions for data 
manipulation with questions to guide image interpretation, to model 
answers that allow users to check their understanding.
3.1 The Bilko Software

The emphasis on student understanding has produced a transparent 
set o f software routines that allow the students to see what is happening, 
avoiding the black 
box' approach to 
data processing 
wherever possible.
This is not the 
place to provide a 
detailed list of the 
Bilko software 
features, but a 
quick overview is 
appropriate.

Bilko supports 
coimnon image 
formats such as 
Envisat-Nl, HDF,
NetCDF, GeoTIFF 
and USGS Mapgen formats. The different data formats are explored in

. « - ■ • . - . a  . . . . . . .
IliBÏÏBïiîillïïf. . . . . . . . . . . . . . .
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Figure 2. Bilko screenshot from Lesson 6 o f the Lnvisat 
Module showing different software tools in use.
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the introductory tutorials, where the student learns how to open and 
display the images, how the files are structured, how to derive numerical 
information from the images, and how to display the data to best 
advantage. A context sensitive Help facility guides users through the 
different aspects o f the software. The software tools provided are similar 
to those found in most commercial software packages, albeit with a 
reduced number of choices and routines. Basic tools include histograms, 
contrast stretching, and a tool for the design of colour palettes that 
promotes student under-standing of how numerical data are translated 
into image brightness values on the screen, and how these in turn are 
related to colours in the display. Figure 2 shows some of these in use. 
Data processing tools include automatic filters, (high-pass and low-pass, 
gradient filters and two SAR-specific speckle filters) as well as a 
'manual' filter tool that allows students to create their own spatial filters. 
Image re-sampling and rectification tools allow the automatic geo­
correction of geo-coded Envisat N1 data. Geo-correction and co­
registration of images may be carried out using tables of tie-points or 
ground control points. A routine for creating colour composites is 
accompanied by training material explaining how 'true' and 'false' 
composites are generated from selections of three image planes, and 
how these may be chosen to aid data interpretation. Bilko can handle up 
to 128 linked images (so-called ‘sets’) -a capability that may be used to 
open data from multi-band sensors, or a time series of images. The data- 
coring tool allows a spectrum (or time series) to be extracted at a 
specific location. The transect tool allows the extraction of multiple 
transects, which may then be displayed either as a multi-series plot of 
data values against distance, or used to create a new 2-D image such as a 
Hovmoller plot. The animation tool and step-by-step scrolling through 
stacked images allows the student to visualise 3-D data sets. Statistical 
analysis tools include principal component analysis, and supervised and 
unsupervised classification routines. One of the most flexible and 
powerful software tools is the Bilko 'formula document'. This is a simple 
programming tool similar to that found in many commercial software 
packages. Used with Bilko ‘sets’ o f images, and other tools such as 
filters, it allows the user to perform image calculations, apply flags, 
masks and country borders, create composite images, apply simple 
processing algorithms of their own choice, fill in missing data points by 
spatial interpolation, and use Bilko for simple GIS routines.
3.2 The Bilko Lesson Structure

It is worth exploring the structure and format of Bilko lessons,
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which, over the years, has been responsible for the consistently high 
quality, and pedagogical value of the Bilko system. Bilko lessons are 
designed for students and teachers working on their own with limited 
technical support or backup. Distance education demands that 
everything required to complete a lesson must be self-contained within a 
lesson or a module. Consequently 
lessons must be complete (as far as 
practically possible), and written in a 
direct but clear style. Authors 
attempt to foresee the questions that 
will be asked by students, and 
provide answers in the correct fonnat 
so that potential misunderstandings 
may be avoided. Feedback loops are 
included to check understanding and 
to focus student attention. Reasoning 
is repeated, though not by simple 
word repetition. Such lesson texts, 
although redundant, considerably 
helps understanding -a technique 
known as ‘constructive redundancy’
[11] illustrated in figure 3. In the 
absence of an instructor to question 
performance, lessons are written as 
‘active text’, and so promote active learning, by interspersing questions 
and other activities throughout the lesson. All questions are provided 
with model answers and an indication of the reasoning behind the 
interpretation provided. One of the few inflexible rules of the Bilko 
system is that every lesson must begin with a statement of aims, 
objectives and a brief description of the lesson. This is followed by the 
lesson itself and then by a summary of the lesson. The repetition is 
deliberate to consolidate the knowledge gained during the course of the 
lesson, and allows students to see if they have satisfied the requirements 
set out under the heading of aims. Together with a short description of 
the lesson the Bilko lesson aims and objectives give a succinct appraisal 
o f the lesson, which also allows users to review and select appropriate 
Bilko material for their own use.
3.3 The Bilko Community

The Bilko user community has grown considerably in recent years. 
Between July 2004 and March 2010 more than 5200 individual users in
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 I
Figure 3. A complete learning 
cycle for each lesson activity.
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over 1300 organisations in 168 countries registered to download Bilko 
software and lessons.The growth in registered users is shown in figure 4. 
These statistics may underestimate the true user base in developing 
countries, where Internet access is often poor and where Bilko is mainly 
distributed through regional training courses and workshops, and where 
users often obtain copies of software and lessons from colleagues, 
friends and teachers who have attended such courses. Although the 
majority of users are found in higher education, a considerable 
proportion, 23%, use Bilko mainly as a research tool. This percentage 
has declined slightly in recent years, coinciding with the availability and 
increase quality of similar image processing tools available from NASA 
and ESA. However, the increasing use by marine scientists outside 
academic institutions is encouraging.
Offering advice and support for international workshops is a key task for the 
Bilko team. Such workshops provide important user feedback, and are also 
a way to find new authors for Bilko lessons.
For example, the use of Bilko as the main tool in remote sensing practicáis 
at the biennial ESA smmner school in Frascati, Italy has contributed to the 
development and testing of a series of lessons using data from Envisat. The 
popular Bilko lesson on Coral Bleaching was developed as a result of a 
collaboration started at the WIOMSA/CRTR workshop on the monitoring 
of coral reefs held in 
Zanzibar in 2008.
Several universities 
that run courses in 
marine and coastal 
remote sensing 
develop their own 
material, using local 
examples, rather than 
relying on lessons 
available from the 
Bilko website. Tins is 
for example the case 
at the Russian State 
Hydrometeorological 
University (RSHU), 
where Bilko is 
extensively used as a 
training tool, and also 
at tlie Universities of 
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Figure 5. D etecting  coastline  changes due to 
accum ulation  o f  sand, an  exam ple from  R SH U  w hich 
com bined the analysis o f  SPO T satellite data using Blko 
w ith  fieldw ork  to verify  the detected  changes.
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of Cape Town and Ghana, where students use Bilko both in organised 
practical sessions, and often also as a tool to carry out their research 
projects. It is a key ambition of the Bilko project to draw on the expertise of 
these users to provide a wider range of case studies and lessons, both in 
tenus of applications areas and geographical spread.
4. CONCLUSIONS

The original objective of Bilko was to facilitate hands-on’ training in 
coastal and marine remote sensing for those traditionally excluded from 
such training by the high cost o f coimnercial image processing software, 
need for expensive computer equipment to run that software, difficulty of 
acquiring remotely sensed images for teaching purposes, long 
coimnercial software, and need to teach large nmnbers of students at the 
same time. The project lias large succeeded in these aims, and now 
provides support for capacity development efforts around the world. 
Some of the original constraints on the use of remotely sensed data in 
marine science have eased significantly since 1987 as free sources of 
data and open source processing tools become increasingly available. 
However, poor Internet connectivity, and limited access to data, 
processing tools and relevant expertise still prevent access to such 
training in much of the world. The continued worldwide success of the

Cv ImaaeQOJ

Figure 6. Example images from the Bilko lesson on coral 
bleaching developed after the 2007 Zanzibar workshop.

Bilko project demonstrates the widespread demand for training in 
countries both with limited and advanced remote sensing capabilities. 
Being able to meet this demand in the future, depends on continuing 
updates to the software, as well as the development of new lessons and 
case that are relevant to regional users around the world and takes
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account of new data sources and application areas as they become 
available.
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The adoption of UNCLOS in 1982 has been a milestone in the 
management and conservation of the resources of the oceans, and the 
Exclusive Economic Zone (EEZ) is called the most revolutionary feature 
of the Convention. The right of the coastal states to manage and exploit 
living and non-living resources in their EEZ has strengthened their 
position in international trade and negotiations. However, it also means 
an enormous burden on the shoulders of coastal developing countries to 
guarantee a sustainable management of their EEZ. Having conventions, 
international rules, guidelines, and protocols does not guarantee 
implementation. The essential ingredients are the political will o f policy 
makers to act on commitments and the scientific and technical expertise 
to convert mles and laws into practice.

Sustainable management requires a sound knowledge of the 
resource and the stakeholders and processes in the systems to be 
managed. However, there is a mismatch between the tasks waiting for 
solutions and the number and size of training and education institutions 
to produce the necessary human resources to overcome the problems. It 
is not only financial constraints, that hampers the development of the 
necessary research and training structures to address management issues, 
it is also the lack of human resources that slows down building enough 
capacity.

International organisations can play a central role in capacity 
development by providing concepts for training modules, standardise 
training methods, guarantee certain quality levels, and stimulate contacts 
between training and research units in developed and developing 
countries. Regional nodes serve as hubs for training courses to increase
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efficiency and enhance regional cooperation. The latter is specifically 
important in the context of modem integrated approaches in ecosystem 
and fisheries management (LME, EAF, etc.) or the implementation of 
the goals o f UN-ESD. Management problems today are of 
transboundary and transnational character and demand integrated 
transdisciplinary and regional approaches, which requires 
comprehensively and multidisciplinary educated people. The challenge 
for many single countries is enormous and international organisations 
are called to fill this gap.

THE ROLE OF INTERNATIONAL ORGANIZATIONS ON RAISING 
OF ENVIRONMENTAL EDUCATION AND AWARENESS FOR 

ALBANIAN COASTAL AREAS MANAGEMENT
Luan Ahmetaj1, Ismet Beqiraj2
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nOBBIIHEHHH YPOBHfl 3KOJIOTHHECKOTO 

0EPA30BAHHÍI H nPOCBEUIEHHH flJIfl nPHBPE'/KHBIX 
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HcMeT BcKupaj/K1. JlyaH  A wiCTax/ic 
1 OaKyjibmem ecmecmeo3nanun, ynueepcum em  Tupanu  

2A A O H  B ioplant Albania, Aji6anu%
The Albanian coastline is 530 km long. It includes the southeastern 

and southernmost shores of the Adriatic Sea, then the eastern side of the 
Strait of Otranto connecting the Adriatic and Iomon seas, and the 
northernmost Ionian shores that is a shoreline of 472 km from the Bunë 
estuary at the Yugoslav frontier up to the Stilo cape in the Kékira 
(Corfu) channel at the Greek frontier. The Adriatic coast is generally 
low with many lagoons and beaches. The process of accumulation is 
great because the rivers bring enormous quantities of solid materials and 
the Adriatic sea is shallow. The coastline has continuously developed in 
seaward direction, especially during the last decades. This process has 
led to a rapid development of lagoons such as Velipoja, Kunea- 
Merxhani, Patok and Karavasta, formed in connection with the deltas of 
the rivers Buna, Drinit, Matit, Ishmit, Shkumbin, Seman and Vjosa.

The Ionian coast is high and dominated by cliffs, except for some 
zones around river mouths. Along the Ionian coast erosion prevails. This 
is why ragged cliffs and sometimes caves have developed, e.g at
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Karaburun, Dhermi and Himarë. Due to the rugged relief o f the land, 
rivers are torrential with a high erosive power.

Albania is situated in the Mediterranean climatic belt, with a hot dry 
summer and a generally mild winter with abundant rainfall. The country 
has a rich cultural heritage and diversified archaeological sites which 
include prehistoric settlements, monuments and necropoles of Illyrian 
towns, and mins of castels of the early Albanian Middle Ages. 
Precipitation is rather abundant with annual averages of c. 1300 mm 
with a Mediterranean distribution- a winter or autumn maximum and a 
summ minimum with 2 to 3 dry months. The central coastal lowlands 
are the driest area, often receiving less than 1000 mm and with a marked 
dry period in summer. The northwestern areas receive 1100 to 2000 mm 
and the rainiest maritime area in Keravnës coast in southern Albania 
receiving an annual amount of 1600 to 2000 mm. Temperatures arel of a 
Mediterranean type, with annual averages increasing from c. 15°C on the 
northernmost coasts up to 18°C on the southernmost ones.

The more ancient archaeological vestiges of human life in Albania 
discovered up to now, date from about 100.000- 30.000 years ago; they 
are located in Xarra, a village near Saranda. There are many 
archaeological centers in Albania, mostly along the coast, e.g. Dryly 
(Doors), Apologia, Orin, Buthroti (Butrinti) and Aulona (6t-5th century
B.C) These sites are testimonies an ancient civilization with 
characteristic features of the Illyrian culture, o f great interest with 
respect to the architectonic and urbanistic development of Illyria.

International organizations such as UNDP, UNEP, UNCBD, 
UNCCD, WMO, World bank, REC ect had supported the last years and 
are playing actually an important role implementing different 
programmes and projects on Environmental Education and Awareness 
Raising on Coastal areas Management in Albania.
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The Floating University is a long-term multidisciplinary educational 

program initiated by the Moscow State University about 20 years ago. 
Its international activity and achievements, both in fields of science and 
education, are broadly recognized. In the period 1991 - 2008, seventeen 
annual international omises were conducted on deep European margins, 
fifteen post-cruise conferences were organized, over 600 scientists and 
students, representing more than 100 institutions from 31 countries, have 
participated in the omises and other forms of the Floating University 
activity. “Floating University” and its slogan (“Training-through- 
Research”) became international trademarks of training and research of 
the highest quality.

The Floating University combines the advantages of the formal 
training of students with the experiences from advanced research in 
marine geosciences under supervision of leading scientists. The cores of 
the program are annual marine expeditions and post-cruise scientific 
conferences. The key ideas of the program are:

- Training through participation of students in scientific researches 
or “training through research” .

- Multidisciplinary approach. Leaders of the program form research 
group containing experts in various fields of marine geosciences. 
Students of different specializations participate in the program. The 
team-work promotes joint studies of scientific targets and introduces 
students to adjacent disciplines.
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- Cyclic training. Annual training cycle includes: a) definition of 
scientific tasks, their theoretical study, preparation for marine 
expedition; b) participation in expedition, collecting of field material; c) 
processing of gathered material in laboratories, interpretation of 
obtained data; d) presentation and discussion of results at scientific 
seminars within national research groups; e) preparation of presentations 
for annual international conference of the Floating University; f) 
preparation of publications in research journals and recommendations 
for practical activity.

- Effective transfer of skills and experience. Students work in one 
team together with experienced specialists, adopting new skills and 
knowledge in expeditions and laboratories much easier and faster than in 
lecture rooms.

- Developing of intercultural contacts. Students and scientists of 
many countries participate in the program. Intensive work of students in 
multinational teams teaches to appreciate national differences and 
develops very important virtues tolerance and mutual understanding.

MULTILEVEL GOVERNANCE OF OCEAN SPACE, A 
CHALLENGE FOR THE INFORMED SOCIETY OF 

TOMORROW
Jan H. Stel

International Centre fo r  In tegrated  assessm ent and  Sustainable 
developm ent (ICIS), University M aastricht, The Netherlands  

E-mail: ianstel@skvnet.be
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nPOCTPAHCTBOM, BBI30B HHOOPMHPOBAHHOMY 

OBiHECTBy B y /iy u iE ro
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M eotcdynapodnuü ifenmp no unm ezpupoeannoü oifentce u ycm om ueoM y  
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Ocean Space forms an intrinsic and crucial part of the Earth 
System. Over the last half century, new and innovative technology 
has dramatically changed our insights into ocean processes. This has 
laid the basis for a transition from basic oceanographic research by 
academia towards operational oceanography by dedicated 
organisations often linked to national weather services. The 
development and implementation of the Global Ocean Observing 
System, an initiative of UNESCO/IOC, WMO, ICSU and UNEP, 
forms the backbone of this transition in the marine domain. The
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implementation is mainly taking place through regional initiatives 
like EuroGOOS that again has a sub-regional implementation 
structure. However, all these activities are building on a national 
effort in marine science and monitoring. Through the third United 
Nations Conference on the Law of the Sea (UNCLOS III) the 
contours of a transition towards sustainability in especially the 
Exclusive Economic Zones, EEZs, is becoming visible in Australia, 
Canada, New Zealand, the USA, Europe and the East Asian region. 
Another effect of UNCLOS iff is the notion of an ‘ocean state’.

Population growth, the ever increasing human activity, and its 
related ecological footprint make the transition of our modem, 
industrialized, complex societies towards a sustainable one a 
contested issue. The notion of sustainable development is normative 
but shows a number of characteristics such as a multi-level, multi­
domain and multi-scale aspect. The transition framework offers a 
tool towards ocean and EEZ governance in which new policies are 
developed in interaction with a variety of stakeholders or social 
actors. To allow for this, society has to be informed about ocean 
issues through new partnerships and approaches in education and 
outreach. One can’t defend what one isn’t aware of. To warrant 
sustainable use and stewardship of tomorrows EEZs and the ocean 
space, a structured and sustained effort of education and outreach 
activities is needed, from the global to local level, in ocean affairs.
1. Introduction
Our Planet is dominated by water: seventy-three percent of the surface 

of the earth is covered by it. This fact may, even unconsciously, colour our 
perception of the sea: it is a surface. Space exploration has changed our 
perception of the Earth dramatically. Today, scientists see the Earth as a 
system, in which atmosphere, land, water, ice and life interact in complex 
ways at various spatial- and timescales with numerous positive and 
negative feedbacks at all levels. Ocean Space, 1,370 million km3 water, 
forms an intrinsic and crucial part o f this system. Subtle but intensive 
and some times large-scale interactions, are taking place at its interfaces 
with the ocean floor and the lower atmosphere. Physical and chemical 
processes as well as life within ocean space influence human activities 
and vice versa. Hydrothermal vents indicate zones of an active 
interaction between ocean space, and its floor, while at the same time 
rain and river water is just temporary on loan from the ocean. The ocean 
is the flywheel of the climate system because of its immense capacity to store
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heat, home of some 1.5 million species (Bouchet, 2006), and humans main 
transport facility.

Both the various IPCC reports and the 2005 Millennium Ecosystem 
Assessment, show that human activities are increasingly influencing the Earth 
System. According to some this caused the Earth to enter into a new 
geological epoch: the Anthropocene (Crutzen, 2002; Steifen et al., 2007). 
Although the rapidly increasing human activities might indeed push the Earth 
System beyond the stable limits of the Holocene, it might just be one series of 
strong volcanic eruptions that could set back society to its basics. From a 
geological perspective we see the Anthropocene as a notion that reflects the 
vision that humankind is outside nature in stead of being part of it. But, we do 
not know most of the complexities and interconnectedness of the dynamic 
Earth System. Moreover the geological history shows that this planet is 
remarkably resilient to external pressures, including the ones that are the result 
of the present human activities. Never-the-less, research on the nine planetaiy 
boundaries (Rockström et al., 2009) of which most are ocean related such as 
climate change, biodiversity loss and ocean acidification, might assist to get 
hold on the detrimental effects of unsustainable human activities. This then 
could also lead to new governance approaches.

Over the last half century, new and innovative technology also has 
dramatically changed our insights into ocean processes. This has laid the 
basis for a transition from basic oceanographic research by academia 
towards operational oceanography by dedicated organisations often 
linked to national weather services. The development and 
implementation of the Global Ocean Observing System, GOOS, an 
initiative of UNESCO/IOC, WMO, ICSU and UNEP, forms the 
backbone of this transition in the marine domain. The implementation is 
mainly taking place through regional initiatives such as EuroGOOS that 
again has a sub-regional implementation structure like the Baltic 
Operational Oceanographic System, BOOS, and the North-West Shelf 
Operational Oceanographic System, NOOS. All these activities, 
however, are building on a national effort in marine science and 
monitoring (Stel, 2006, 2007).

2. EEZs and Ocean States
Despite the innovative Common H eritage o f  M ankind  notion, the 

third United Nations Conference on the Law of the Sea (UNCLOS III) 
can also be seen as a traditional solution of an old problem. The old 
problem relates to intensive and conflicting use of common property 
marine resources such as fish, and the solution to the application of the 
mechanism of enclosure. The introduction of the notion of the Exclusive
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Economic Zone, EEZ, in which states have the right to exploit marine 
resources in a sustainable way, and the establishment of the International 
Seabed Authority for the exploitation of non-marine, ocean resources 
outside the EEZs, are leading to new concepts of ocean and EEZ 
governance. The present enclosure through the EEZs covers 
approximately 149 million km2, an area almost as large as the land 
surface, and 40% of the world’s ocean. They contain 90% of the marine 
resources.

Another effect o f UNCLOS III is the notion of ‘ocean states’ (Stel, 
2002), which also reflects a shift in our perception from the land to the 
sea. As most coastal states have now established their EEZs, a ‘top ten’ 
can again be presented. The European Union, EU, with its twenty seven 
Member States has a shared EEZ of some twenty-five million km2. As 
such, it’s by far the largest one in the world. The ocean-land ratio for the 
EU is about five to one. Based on this ratio one could consider the 
marine domain as the most important feature of the EU. As a terrestrial 
species, however, we tend to see the land as the most important 
environment. Moreover, this ratio also is blurring the real situation, as 
most of the shared EEZ is situated outside Europe and relates to former 
colonies. From a national perspective the USA has the world’s largest 
EEZ, followed by France, Australia and Russia. Claims in Antarctica are 
not taken into account in this ‘top ten’ as such claims are not recognized 
within the Antarctic Treaty.

State EEZ in 
km2

Shelf in 
km2

Land in km2 
Ranking between 

brackets

Ratio 
ocean / 

land

United
States 12,174,629 2,193,526 9,826,675 (03) 1.24

France 10,084,201 389,422 643,427 (42) 15.62
Australia 8,505,348 2,194,008 7,741,220 (06) 1.10
Russia 7,566,673 3,817,843 17,098.242 (01) 0.44
New
Zealand 6,682,503 277,610 267,710 (75) 24.96

Indonesia 6,159,032 2,039,381 1,904,569 (16) 3.23
Canada 5,599,077 2,644,795 9,984,670 (02) 0.56
United
Kingdom 5,453,428 722,891 243,610 (79) 22.39

Japan 4,479,388 454,976 377,915 (61) 11.85
Chile 3,675,279 252,947 756,102 (38) 4.86

Table 1. The ‘top ten’ of the world’s ‘ocean states’ (without Antarctica)
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On August 2, 2007 the Russian polar explorer Artur Chilingarov 
planted a titanium flag at 4,200 meters below the North Pole to underpin 
the 2002 Russian claim for an extension of the EEZ. That claim is 
submitted to the UN Commission on the Limits o f the Continental Shelf, 
CLCS. Russia has the opinion that the Lomosov Ridge that crosses the 
Arctic Ocean, is an extension of the country’s continental shelf, and thus 
part of their EEZ. Chilingarov’s bold action in the Arctic deep sea, 
fuelled the controversy in the region as most Arctic rim countries have 
declared an EEZ and are also trying to strengthen their claims for an 
extension at the CLCS. So, the geopolitical and economic consequences 
of an ice free Arctic are unprecedented due to its vast resources. Similar 
disputes occur, however, all over the world and have finally to be 
decided upon in the International Court of Justice.

But it’s not all geopolitics. A state also has the duty to protect and 
preserve the marine environment of its EEZ. This is stimulating a 
transition towards sustainability within the EEZs. In the High Sea, 
however, all states have an unrestricted and unlimited right to use 
marine resources and fish. As a consequence, this part o f ocean space 
remains a global common area, in which the ‘tragedy of the commons’ 
takes its toll in for instance, ocean fisheries. (Ostrom, et al., 2000) As a 
consequence the issue of ocean governance is getting increased attention 
at the international, regional and national levels, as was recognized by 
the 2005 Ocean Policy Summit (USD, 2005). The general outcome of 
this summit was a plea for multi-stakeholder involvement, high-level 
political engagement, steps to bridge the gap between science and 
policy, etc. (www.globaloceans.org)

3. Multi-level governance
Over the past sixty plus years we have witnessed the development of 

the notion of multi-level governance partly as the consequence of the 
European integration process. The EU with its twenty seven Member 
States, has become a political system with a European layer being the 
European Commission, European Council and the European Parliament, 
a regional and a national layer. In this form of governance two main 
dimensions are distinguished by the OECD: a vertical and horizontal 
one. The vertical dimension refers to linkages between higher and lower 
levels of government including their institutional, financial, and 
informational aspects. The horizontal dimension relates to cooperation 
between regions, cities, etc. Both dimensions often are strongly 
interrelated, and may lead to complex societal problems. This
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complexity has encouraged researcher to explore new and modem 
approaches in governance.

One can conclude that our early 21st century, society is confronted 
with a large number of complex and unstructured problems such as 
environmental change and sustainability, that need long-term visions 
and strategies to be addressed. In the Netherlands this has resulted in a 
decade of transition management research (Loorbach, 2010; Rotmans & 
Loorbach, 2010) to explore new ways of long-term policy making. The 
emerging multi-level and multi-actor approach in policy-making at the 
EU-level, also poses a challenge to the European society. On the one 
hand, it requires Member States to adept to the EU institutional 
architecture and decision making structures, which can be rather 
complex. On the other hand, the growing involvement of stakeholders is 
complicating policy making and creating the need for an informed 
society as well. But how can we create an informed society if the 
educational system hardly takes ocean issues and affairs into account?

In Europe major steps are being made towards an integrated 
maritime policy, through the Water Framework Directive (October 
2002; river basins and coasts), the Marine Strategy Framework Directive 
(June 2008; focus on the marine environment), and the all embracing 
Integrated Maritime Policy that is in the Blue Book phase of 
development. Within this framework the present EU policies with a 
bearing on the oceans and EEZs, will move from a sectoral policy for 
human activities such as fisheries, transport, environment, energy, 
industry, and research towards greater integration and consistency with 
cross-sectoral tools like maritime spatial planning, integrated coastal 
zone management, integrated surveillance, a marine knowledge base, 
etc. This integration process also is supported by the GMES initiative 
(Global Monitoring for Environment and Security) that is part of the 
Group on Earth Observations, which is coordinating the building of the 
Global Earth Observation System of Systems, GEOSS, Within GMES 
the marine domain, with EuroGOOS in the lead, is now developing pilot 
services. From these and a large number of other related initiatives, one 
could conclude that a transition towards a sustainable use of the 
resources of Europe’s shared EEZ is taking place at the European, 
regional, national and local level (Stel, 2006, 2007).

In Europe the term ’maritime’ is less focussed than in most of the 
non-European literature where it relates to sectoral human activities such 
as transportation, shipping, ports and harbours, and naval interest 
(Haward & Vince, 2008, 2009). The EU Maritime Policy is best 
compared with the concept of ‘ocean policy’ in Canada, Australia, New
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Zealand and the USA. In Canada the development of an ocean policy 
already started in the mid 1980s, while as the ones in the other three 
countries are a result o f commitments made during the 1998 
International Year of the Ocean that was coordinated by UNESCO’s 
Intergovernmental Oceanographic Committee, IOC. In the EU the above 
indicated developments are at a national level leading to national 
policies for the EEZ. This is the case in France, Germany, Poland, the 
Netherlands, Sweden and the UK. In the widely promoted Dutch 
‘national water plan’, however, the North Sea is just one of the many 
chapters and a high level integration of institutional structures is still 
lacking. The present European developments are best compared with the 
regional management approach in the seas of East Asia (www.pemsea.org').

4. Sustainability
Since the early eighties of the last century the notion of sustainable 

development (SD) has become an aspiration of most governments, 
international organisations, etc. A problem is that there is not just one 
internationally agreed upon definition of SD. The Brundtland definition, 
the most cited one, reads: “SD is a development that meets the needs of 
present generations without compromising the ability of future 
generations to meet their own needs” (WCED, 1987). But there are 
many other definitions, as a result of the difference in human 
perspectives and values among cultures, societal sectors and interest 
groups. Because of this it might even not be desirable to use just only 
one specific definition at all (Yin et al., 2000). On the other hand, it is 
easier to point out what SD is not. On a global scale, for instance, 
unsustainable developments as a result of human activity, are expressed 
in terms of global change, biodiversity loss, ocean acidification and 
poverty, while at a regional level desertification in the Mediterranean, 
air pollution in industrialized areas, the shrinking of the Aral Sea and the 
development of plastic islands in the oceans again signal unsustainable 
human activity. On a national or local level these signals of 
unsustainability, such as harmful algal blooms, can even be more 
alarming.

So, despite its intuitive appeal, the notion of SD is complex and 
difficult to put into practice (Grosskurt, 2008) because of the large 
variety of definitions. Yet, these definitions also show some general 
characteristics. Firstly, it is an intergenerational phenom enon  with a 
time scale of 25 to 50 years. Secondly, it covers multiple interrelated  
scales  varying from global to local levels. As a consequence, sustainable 
development in one part of the world can cause unsustainable
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development in another part. Thirdly, it involves, interrelated multiple 
domains', economy, social, environment etc. (Valkering, 2009). 
Moreover, SD is a subjective notion as it depends strongly on personal 
worldviews. But it also is am biguous as it lacks guidance on how trade­
offs can be resolved, and norm ative as even its main principles can be 
disputed. Finally SD is related to complex systems (Rotmans & 
Loorbach, 2010). To sum up: SD problems are difficult and can be 
described as w hicked  problems, characterised by complexity, plurality 
and uncertainty (Rittel & Webber, 1973; Van der Brugge,2009), 
unstructured  problems which show high uncertainty and low consensus 
on values (Hisschemöller & Hoppe, 1995) and persisten t problems that 
require a structural societal change (Rotmans, 2005). To evaluate these 
different views on sustainability, an assessment process is needed such 
as the ones developed in integrated assessment, social learning (Tàbara 
& Pahl-Wolst, 2007), transition management (Rotmans & Loorbach, 
2010), reflexive governance (Kemp & Martens, 2007), and sustainability 
science (Martens, 2006).

5. Integrated assessment
Integrated assessment (IA) is a relative new paradigm for the 

sustainable development of an EEZ. IA is a multidisciplinary process of 
structuring knowledge elements from various scientific disciplines and 
stakeholders in such a way that all relevant aspects of a complex societal 
problem are considered in their mutual coherence for the benefit of 
decision-making (Rotmans et al., 2001). Integrated assessment canthus 
be seen as a particular form of décision-support. Basically, bits and 
pieces from different knowledge domains are combined to gain insights 
that go beyond the reach of each separate discipline. The IA-toolkit 
comprises the use of disciplinary knowledge as well as integration tools 
such as IA-models, participatory methods and scenarios, to foster tacit 
knowledge.

The philosophy of IA is based upon Mode 2 science (Gibbons et al., 
1994) or post-normal science (Funtowicz & Ravetz, 1993), a paradigm 
that developed in the early nineties of the last century. Both share the 
basic notion that traditional science (i.e. ‘mode 1’ or ‘normal science’), 
in which researchers strive towards certainty and objectivity, is not 
suited to address the present complex societal problems. With 
uncertainty and normativity as starting points, a shift is made from 
monodisciplinarity towards trans- and interdisciplinarity research, from 
technocratic to participative approaches, from predictive to exploratory 
analysis, and from purely academic to a broader engagenment
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(Valkering, 2009). During the last decade IA also is, through the 
involvement of various stakeholders, focussing on the governance of 
complex societal problems. One of the current challenges is the 
development of tools for a better presentation of stakeholder behaviour 
in IA-models (see Valkering, 2009)

6. Transition framework
Transitions are well known from the geological record, but the 

notion of a transition has its roots in biology and population dynamics. 
The transition concept is currently also used as a heuristic to describe 
and explain the complexity of social changes. Here it builds upon 
insights from integrated assessment studies (Rotmans et al., 2001; 
Loorbach, 2007). A transition can be defined as “a long-term, 
continuous process of societal change during which society or a 
subsystem of it, fundamentally changes” (Rotmans et al., 2001). These 
changes are often related to changes in worldviews or paradigms. 
Transitions consists o f a set o f interconnected changes, which reinforce 
each other but take place in different areas, such as technology, 
economy, ecology, etc. A transition also refers to a change we often 
depict in contrast with incremental change or optimization, as structured, 
fundamental or transformative.

Transitions require system innovations: organization-exceeding, 
qualitative innovations which are realized by a variety of participants 
within the system, and which fundamentally change both the structure of 
the system as well as the relation between the participants. These 
innovations transcend the level o f an individual, an individual firm or 
individual organization or institution. They take place at the level of a 
sector, a branch, city or region. This involves innovation of production 
and consumption processes as well as technological, institutional and 
political-governmental innovation. Within these system innovations, in 
turn, innovations occur at the individual level, in terms of product, 
process and project innovations. An example is a possible future energy 
transition to biomass, which will involve system innovations in transport 
(bio fuels), electricity generation (co-combustion, gasification of 
biomass), agriculture (bio crops), but also in policy (integral biomass 
policy regarding energy, biodiversity, space use, agriculture and 
transport), and culture (surmount barriers among the public against 
alternative energy carriers).

Like sustainable development, transitions are intergenerational (25- 
50 years), because existing structures, institutions and mental frames 
have to be broken down and new ones have to be developed. By this,
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they conflict with the normal policy cycles. There is, however, not yet a 
complete transition theory; it’s a theory under construction. Moreover, 
there also is no validated methodology to study transitions. At present 
research is focusing on the question how transitions evaluate and how 
we can manage them. Four interrelated concepts are now distinguished, 
being: multi-level concept, multi-phase concept, multi-pattern concept 
and the notion of transition management (Van der Brugge, 2009).

The multi-level concept was originally developed by Rip and Kemp 
(1998) for understanding technological innovations and breakthroughs. 
Innovation processes are structured in niches, regimes and the socio- 
technical landscape (Figure 3) at three interfering scale levels: the 
micro-, meso- and macro-level. At the latter the societal landscape is 
determined by changes in macro economy, political culture, 
demography, natural environment, worldviews and paradigms. This 
level responds to relatively slow trends and developments. At the meso- 
level, with patchworks of regimes, the social norms, interests, rules and 
belief systems operate that underlie strategies of companies, institutions, 
policies, etc. At the micro or niche-level individual actors, technologies 
and local practices are addressed. At this level, variations to and 
deviations from the status quo can occur as a result from new ideas and 
new initiatives, such as new techniques, alternative technologies and 
social practices.

Increasing 
structuration 
of activities 
in local practices

Landscape
/ \

/ \
/ \

/ \
/ \

Patchworl^7 /^. 
of regimes ^

Niches
(novelty)

Figure 1. Multiple levels as a nested hierarchy (Geels, 2002)
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The multi-phase concept (Rotmans et al., 2001) distinguishes four 
different phases in terms of time, in the S-curve of any transition:

- A pre-development phase where there is very little visible change 
at the macro- or system-level, but a great deal of experimentation and 
innovation is taking place at the micro or individual level.

- A take-off phase where the process of change starts to build up and 
the state of the system begins to shift because of different reinforcing 
innovations or surprises.

-A n  acceleration phase in which structural changes occur in a 
visible way through an accumulation and implementation of socio­
cultural, economic, ecological and institutional transformations.

- A stabilization phase where the speed of societal change decreases 
and a new dynamic equilibrium is reached.

All transitions contain periods of slow and fast development, caused 
by processes of positive and negative feedback. One-time events, such 
as a war, a large accident (P restige ; 2010 oil spill in the Gulf of Mexico) 
or a crisis (oil crisis) can accelerate a transition but not cause it. An 
important assumption in the multi-phase concept is that transitions are 
non-linear and unfold through punctuated equilibria. This means that 
relative long periods of stability, alternate with brief periods of 
instability and rapid change. The idea of punctuated equilibria comes 
from paleontology where it provides an explanation for evolutionary 
patterns that are found in the fossil record. These patterns include a 
characteristically abrupt appearance of new species, a relative stability 
of morphology in widespread species, the distribution of transitional 
fossils if  these are found at all, an apparent difference in morphology 
between ancestral and daughter species, and a pattern of species 
extinction (Gould & Eldredge, 1977). In transition research the multi­
phase concepts is not a forecasting tool or blue print. It just helps to 
identify where we are in the transition process. There are, however, 
many possible pathways into which a system can change. A transition is 
just one of them. Figure 2 shows four of these possible system 
pathways: the S-shaped transition curve in which niche level innovations 
break through (concept of tipping points; Gladwell, 2004), lead to 
destabilisation and finally to a new stabilisation phase; a lock-in path in 
which the regime remains stable and blocks up-scaling innovations; a 
backlash situation in which niche level innovations break through but do 
not destabilise the system; and a system breakdown when the system 
destabilises but lacks niche level innovations and resilience and dies out.

The multi-pattern concept describes the way in which a system 
transforms. Although two different approaches are defined (Van der 
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Brugge, 2009), we focus on the one that builds on insights of the 
complex adaptive systems theory (Holland, 1995) in which three generic 
patters of transitional change are defined. The rationale behind these 
three patterns is that a transition can either be the result o f a small case

Stabilization

Lock in

Backlash

System breakdow n

Figure 2. Four possible system pathway of which the top one leads to a 
transition. Complexity of the interaction processes limits control over 
societal developments and may lead to less desired pathways, such as 
lock-in, backlash, and system breakdown (Van der Brugge, 2009).

niche that expands and replaces the existing or incumbent regime, or a 
large scale alternative that is forced upon the system. In both cases the 
existing regime adapts to these changes, which leads to the following 
three patterns of transitional change. In an em pow erm ent pattern small 
scale niches scale up, compete and eventually takes over the regime. In a 
re-constellation  pattern a large scale alternative is forced upon the 
regime e.g. the implementation of a radical alternative national policy. 
In the case of an adaptation  pattern the incumbent regime either adopts 
innovative ideas (niche-absorption) or co-evolves with a niche regime.

The concept o f transition management, TM, is rooted in fields as 
multi-level governance and adaptive management (Rotmans et al., 
2001). Although transitions cannot be managed in tenus of traditional 
‘command and controF, the direction and pace of transitions can be 
influenced, adjusted and adapted. The reasoning is that structural and 
institutional changes influencing the market, innovation and political­

time
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administrative systems and vice versa, lead to transitions. TM aims to 
better organize and coordinate this process at a societal level and tries to 
govern it into a sustainable direction. The concept has successfully been 
applied in a number of cases in the Netherlands, such as the energy 
sector (Rotmans & Loorbach, 2010), and water management (Van der 
Brugge, 2009).

TM can also be characterized as a joint search and learning process 
through envisioning, experimentation, and the organization of a 
coalition of frontrunners in so-called transition arenas. The latter are 
small multi-actor networks of innovators, experts, strategic and/or 
original thinkers. Within these arenas a systemic analysis of a complex 
problem is performed in a participatory manner. The result is a shared 
problem perception on a systems-level. This coimnon ground will then 
provide the basis for the development of shared visions on the desired 
future state of the system and leads to a joint transition agenda that 
contains coimnon problem perceptions, goals, action points, projects and 
instruments. The latter are used here in the broad sense: from tax 
measures to public-private arrangements, and new instruments. So, the 
transition-agenda fonns the compass for the transition arena participants, 
which they can follow straightforwardly during their transition journey. 
They drive the activities and develop a social movement, which will 
create pressure on current policies and leads to the development of 
testing grounds for controlled experiments (Loorbach, 2007).

'P ro b le m  s tru c tu r in g ^  
e s ta b lis h m e n t o f  th e  
tra n s it io n  a re n a  a nd  

e n v is io n in g

S tra te g ic  s p h e r e

D e v e lo p in g  1 
c o a lit io n s  \ 

and 
tra n s it io n -  1 
a g e n d a s  /

Tactical sphere

O p e ra tio n a l s p h e r eM o b iliz in g  a c to rs  and
e x e c u tin g  p ro je c ts  and  

e x p e r im e n ts

Figure 3. Cyclical multi-actor process of transition management at 
strategic, tactical and operational levels or spheres (Loorbach & 
Rotmans, 2006; Van der Brugge, 2009)
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Two basic concepts are distinguished in TM: (1) a descriptive process 
that distinguishes between three layers or spheres: the strategic, tactical 
and operational sphere, and (2) a prescriptive TM-cycle with four activity 
clusters (Figure 3). The latter comprises (a) the development of a 
transition arena to structure the problem; (b) the development of a 
transition agenda, a vision of sustainability, that creates a shared problem 
perception, long-term integrated visions, transition pathways, etc.; (c) 
establishing and carrying out transition experiments by mobilizing actors, 
networks and knowledge development which are (d) monitored, 
evaluated, and result in adjustment of the problem perception as well as 
possible solution paths in a next cycle. Learning by doing is central to 
transition management. But the TM-cycle is again not a blue print; it’s a 
guideline again (see Loorbach, 2007).

7. Conclusions
Perceptions colour our view towards resource use of ocean space 

and especially the EEZs. Indian Ocean society’s and China viewed the 
sea as a special place of trade, outside society and social processes. The 
ocean was seen as an area to be crossed as quickly as possible; not as a 
territory for control, influence or social power (Steinberg, 2001). This 
view is comparable to the present view of Western societies when one 
plans a holiday by car in France. Planning the route to take, the 
highways to use is just focused on how to reach the destination; not on 
ownership of the highways used. Since four centuries Western societies, 
however, view ocean resources and ocean space in terms of ownership 
through Grotius notion of the ‘freedoms of the seas’. UNCLOS III lead 
to the largest enclosure in human history: the EEZ. Now-a-days, each 
state has the right to explore, to exploit, to manage and to conserve its 
natural marine resources but also the obligation of protecting them. Yet, 
the High Seas, are still a global common, where the ‘tragedy of the 
commons’ is part of daily life.

At the turn of this century new ocean policies have been developed by 
major maritime nations such as Canada, Australia, New Zealand, the United 
States, the European Union and some of its Member States like France, the 
Netherlands and the UK, and in the East Asian region. In the new EU 
Integrated Maritime Policy, which among others builds upon the Marin 
Strategy Framework Directive and GMES, but also on existing international 
institutions like OSPAR and HELCOM, stakeholder participation is a 
central concept. Anther important development both in the IMT and GMES, 
is the proposed regional approach which builds upon the national efforts. 
The result is a multi-level governance setting in which sustainable

111



IOC50 Conference KoH$epeHMMfl K 5 0 - n e T H K >  MOK

exploitation and management of the European seas or EEZs is strived for 
(Stel, 2003, 2006). At the same time a number of less structured transitions 
are taking place being the one towards operational oceanography through 
GOOS, GNIES and GEOSS, and the one toward sustainability discussed 
above. How can we use these changes for the ocean if the public, the new 
generation is not informed through education and outreach about the 
linkages between ocean issues and our daily life, our future?

To guide these processes there is a need to inform society better than 
presently is the case. Also in Europe the road towards an informed 
society still is a long one. There have been many initiatives such the 
1998 International Year of the Ocean, the 2007-2008 International Polar 
year, public information activities in relation with large international 
research programmes, similar efforts by NGOs, (World Wildlife Fund, 
WWF; International Union for Conservation of nature, IUCN; 
International Ocean Institute, IOI), etc., that could facilitate focused 
outreach activities. But they don’t. On the other hand the educational 
system should be used to transfer knowledge about ocean affairs. Again 
there are interesting examples such as IOC’s Floating University and the 
Training Through Research initiative, various types of virtual and 
distant learning, many grassroots initiatives, etc. But again ocean affairs, 
like sustainability, are not (yet) a guiding principle in most of our 
educational systems. Similar observations can made about the role of the 
media in many of these matters. So, there is a need for change, but 
which one? As is often the case with complex system changes and 
transitions most of the obstacles are situated at the regime level, in our 
case the large sectorally organised UN and other international 
institutions that hardly cooperate in education and outreach when 
addressing cross-sectoral issue such as sustainability in ocean space and 
ocean affairs. At a national level a similar situation is mostly found 
between the various state departments that also have sectoral 
responsibilities such as fisheries, environment and transportation, for 
ocean affairs (Stel 2002). Therefore, a pro-active approach should take 
place in which transition experiments explore and pave the way towards 
sustainability in ocean affairs, from the global to local level, through an 
orchestrated and sustained and dedicated burst of education and outreach 
activities.

A  grea t human revolution in ju s t  a single in d iv id u a l...
w ill enable a change in the destiny o f  all humankind.

D aisaku Ikeda, Japanese philosopher
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SUSTAINABLE TOURISM: THE ROLE OF INTERNATIONAL 
ORGANIZATIONS, WAYS TO OVERCOME CHALLENGES, 

AND THE NEXT STEPS TO ACHIEVE SUSTAINABLE 
DEVELOPMENT IN SMALL ISLANDS AND COASTAL AREAS

Maharaj Vijay Reddy 
School o f  Services M anagem ent, Bournem outh University, UK 

E-mail: mvreddvribourncm outh.ae,uk

yCTOHHHBBIH TYPH3M: POJIB MEaCflYHAPOflHBIX 
OPTAHH3AIfHH, IIYTH nPEOflOJIEHHfl BBI30BOB H 

nPEflCTOíHIÍHE HIATH flJIfl flOCTHÍKEHHÍI 
yCTOHHHBOTO PA3BHTHH HA MAJIBIX OCTPOBAX H B 

PHBPEaCHBIX PAHOHAX 
Maxapannc Brracaii Pcnjn 

Ultcojia MeuedoKMeuma ycjiyz, yuueepcumem Eopujuyma, BejiuKoôpumautm
Tourism is widely considered as one of the leading economic sector in 

many small islands. The need to implement the principles of sustainable 
development in tourism to positively benefit coastal communities is often 
emphasised by researchers, planners and policy makers. Research related
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to tourism sustainability is on going in several destinations with a concern 
that the principles of sustainable development are difficult to implement in 
small islands as a result of their resource limitations and increasing threats 
of global warming. Evolving practical and effective frameworks and 
adaptation measures would help the islands, which rely on tourism, to 
minimise negative impacts such as economic leakage, gender differences 
in employment, environmental impacts and achieve sustainable 
development more effectively. In this context, the conference paper aims 
to address the role of international organisations in promoting sustainable 
tourism whilst proposing practical approaches to meet challenges and to 
effectively achieve sustainable development particularly in small islands 
and coastal areas.

Firstly, the paper will discuss the development and significance of 
tourism industry by analysing the case studies of small islands from the Asia 
Pacific, Caribbean and Mediterranean regions and the diversified impacts of 
tourism noticed. The case studies will assess the wide range of limitations of 
small islands (such as political insularity, poverty and economic 
dependency, gender inequality, migration, social transformation, cultural 
and environmental vulnerability and challenges related to climate change) 
along with more traditional challenges of tourism. Secondly, the paper will 
outline the ongoing initiatives of international organisations such as 
UNESCO, UNWTO and UNEP in relation to sustainable tourism and 
climate change issues and the specific challenges facing small islands to 
achieve sustainable development, such as, lack of awareness to involve local 
stakeholders to achieve tourism sustainability and act towards the socio­
economic revival of these vulnerable communities facing the impacts of 
global warming and natural disasters. Thirdly, it will debate on the practical 
ways to overcome some of these challenges by involving local communities 
to achieve tourism sustainability, and the ways to revive the socio-economic 
livelihood of the coastal communities.

The paper will discuss some of the potential frameworks developed by 
the author such as the ‘bottom-up’ framework of developing sustainable 
tourism indicators for the Andaman Nicobar Islands of India by analyzing 
projects initiated, in different parts of the world, by international organizations 
such as the United Nations (CSD), World Bank. The presentation will also 
address how some of these practical methods can be adopted to benefit other 
small islands facing similar challenges as well the need to develop 
international education and research partnerships to meet these challenges. 
The paper will be useful for researchers, planners and policy makers working 
on issues related to the sustainable development of small islands.
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ARAB REGIONAL ECOTECHNIE NETWORK (AREN). 
EXAMPLE OF REGIONAL CO-OPERATION PROGRAMME

Irina Springuel
UNESCO-Cousteau Ecotechnie Chair/Network in Environment and  

Sustainable Development, Egypt

APABCKAR PETHOHAJIBHAR CETL 3KOTEKHH (AREN).
II PH M IP IIPOIPAMMI.I PIIHOIIAII.IIOK) COTPyflHHHECTBA

HpnHa CnpnHreji
Katpedpa SKomeKuu -  Kycm o K)H ECKO /C em b no OKpyoKamiqeu cpede 

u ycmoüHueoMy paaeumum, Ezunem  
The Arab Region Ecotechnie Network (AREN) was established 

within the framework of the UNESCO UNITWIN Chair programme and 
UNESCO Cousteau Ecotechnie Programme (UCEP). AREN united 
universities in eight Arab countries and a few its members are caring 
name of Cousteau Chars. The activities of the co-operation programme 
between AREN members pertain to the field of Ecotechnie. The word 
Ecotechnie was proposed by Captain Jacques-Yves Cousteau. It is a 
term that comprises existing interdisciplinary efforts in the fields of 
environment and development.

The main AREN objectives are closely related to the focus of the 
present conference, particularly fostering and improving education and 
training of junior researchers from Arab universities in field of 
environmental science. The main fields of interest are: environment and 
sustainable development, with special emphasis on water, desertification 
control and environmental education. The disciplines concerned are 
ecology, biology, environmental sciences, economics and social sciences.

In this presentation a brief activities of AREN well be given with focus 
not only on achievements but also on obstacles in regional co-operation.

HISTORY OF COOPERATION OF THE EXECUTIVE 
GUINEAN TRAINING IN THE FIELD OF OCEANOGRAPHY

Mohamed Lamine Keita
Centre de Recherche scientifique, Conakry-Rogbanè, Republic o f  Guinea  

E-mail: amisenia@gmail.com

HCTOPHfl COTPy/IHHHECTBA n o  nOflTOTOBKE 
TBHHEHCKHX KA^POB B OEJIACTH OKEAHOTPAOHH

M o x an cn  JlaMHH K eifra
ipeump uaynubix uccjiedoeauuü, Kouaxpu, E suuex
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The Center for Scientific Research-Conakry Rogane is the result of 
the ex Soviet-Guinean cooperation in general, and the agreement signed 
August 3, 1973 in particular, between the Government of the Republic 
of Guinea and the Union of Republics Soviet socialism. The agreement 
covered the construction and equipping of a center for scientific 
research in the fields of oceanography and others.

The creation of such an Institute for Scientific Research is the result 
of a hand, the political partner of former USSR to assist Guinea in the 
scientific and training and secondly, to address concerns the Guinean 
government to see develop on its own territory, leading edge science in 
connection with its development objectives through the establishment of 
appropriate research structures and adapted to the needs of the country, 
through unselfish cooperation with the Russia.

The construction of the Institute for Research on Guinean soil, 
installation of equipment and scientific and technical preparations for its 
operation began in February 1982 while its official inauguration took 
place in the month of May 1983.

This scientific complex located at the north ridge of Conakry, the 
capital o f the country in the Commune of Ratoma. It covers an area of 
4.65 ha which are made of modem buildings.

The Government of the former Union of Soviet Socialist Republics 
and the Government of the Republic of Guinea, animated by the desire 
to consolidate the cooperation between the two countries agreed to 
conclude an Agreement on the following:

The Governments of Guinea and Russia agree to cooperate closely 
in the development and implementation of programs of scientific 
research on oceanography, Heliophysical and the study of behavior in 
the tropical conditions of construction materials and finished products.

In this gigantic work, the Russian side undertook at his own expense 
to build this center in Conakry and in particular, to contribute to the 
training of competent managers and top level in the field of 
Oceanography and other so that they participate effectively conduct 
research programs at sea.
0. More than two dozen executives have been trained by Russia and 
are now the direction of research. Many of these executives are in the 
regional and subregional where they are the pride of the country, thanks 
to assistance from Russia, which has spared no means to help Guinea. 
Other sectors especially university has also benefited from this 
assistance.
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USING THE INTERNATIONAL EXPERIENCE IN COASTAL 
AREAS VULNERABILITY STUDY FOR TRAINING

E.V. Koposov, A.A. Panytin, A.V. Ivanov 
N izhny N ovgorod State University o f  Architecture and  Civil 

Engineering, Russia  
E-mail: ivanovrinrmasu.m

At present there is an urgent necessity in personnel special training 
for sustainable development of coastal areas, including banks of river 
reservoirs, river deltas, coastal territories of seas and oceans. The 
UNESCO chair and UNU-EHS Cooperation unit at NNGASU are 
occupied with an assessment of adaptation and migration potentials of 
vulnerable territories, namely riverside territories, attracting for the 
research university students and undergraduates. This kind of work is 
carried out within the frameworks of NNGASU/UNU-EHS plan of 
cooperation and aimed at developing scientific knowledge about 
adaptation and environment-caused migration applicable to the Volga 
basin [1, 2],

Behaviour of people, living on vulnerable territories, from the 
historic point of view comes ultimately to two alternative strategies: to 
adapt themselves to the environment or to leave it.

A criterion of the environment-caused migration is the crossing of 
ecological boundaries, i.e. moving from an ecologically unsuitable zone 
to a relatively more favourable one. Based on a vulnerability 
sociological research and analysis, a degree of population adaptation to a 
negative factor and a scope of potential migration may be determined. 
When an ecological hazard is relatively small, adaptation to the 
changing conditions is taking place. As the ecological risk grows, the 
adaptation is becoming more expensive, and a decision of moving from 
a high-risk area is more logic in this case.

A high level of vulnerability caused by the state of environment and 
natural resources manifests either in durable unacceptable living 
conditions or unacceptably frequent and/or devastating hazards to the 
safety and well-being. The changes in the second case may be 
considered as a characteristic of an environmental risk.

The suggested approach is illustrated by two examples.
The first example is the assessment of the potential of adaptation to 

the flood high-risk conditions. The study was performed on the basis of 
interviewing over 1,000 households in the Volga region. Depending on 
the flood consequences, the financing for reconstruction turned out to be 
different in different settlements. The number of householders who 
spent money for the repair of houses after flooding ranged between 32.4
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and 81.1 per cent. At the same time the adaptation activity varied 
considerably depending on family income and social motivation.

The second example is the assessment of the potential o f migration 
from the ecologically tense riverside transport centers with developed 
logistic infrastructure and heavy cargo and passenger traffic. In this case 
the traffic centers are characterized by a “stop and go” mode, which 
presents increased risks for the population health [3], Calculation of 
carcinogenic and non-carcinogenic risks showed that the risk in our case 
was 5 to 8 folds higher as compared with that in the areas with 
synchronized transport streams. That gives legal grounds for moving the 
population from the territories adjacent to such zones [4, 5], Identified 
potential of the forced ecomigration out of sanitary-hygienic, water 
protection and sanitary protection zones proved to be one order higher 
than that o f traditional ecological migration.

Study of the consequences of the increased man-induced load in the 
riverside areas and forced ecomigration out of the areas with hazardous 
ecological conditions requires continuous monitoring of transport 
systems, ecological loads and social indicators as a basis for informing 
society about the forced ecomigration potential and decision making on 
sustainable development of riverside territories. International 
cooperation ensures competitiveness and professional career of the 
UNESCO chair graduates.

HCII0JIB30BAHHE MEÜKflYHAPOflHOrO OIIBITA 
H3YHEHHÍI YJI3BHMOCTH IIPHEPEÎKHBIX TEPPHTOPHH 

B nOflrOTOBKE KA^POB
E.B. K o n o c o B ,  A. A. n a m o T H H , A. B .T feaH O B  

Hujtcezopodctcuii zocydapcm eennuû apxumeKmypno- 
cmpoumejibHbiü ynueepcumem, Poccux  

B H acT O sim cc B p c \i; i  ( |)o p \in p y cT C 5 i noT pcoH O C T b b  

cn e im ajiH 3H p oB aH H O H  nojroT O B K C  ic a n p o B  b  c ( |) c p c  o o c c n c n c H n a  

ycTO H M H Boro p a iB H T n a  n p n ö p e n c H b ix  T e p p n T o p n n , B K jn o n a a  

n p n ö p e n c H b ie  T e p p m o p m i  p e m m ix  B o j o x p a m i .m m .  p e m ib ix  j c . ib T .  
M o p e ii  n  OKeaHOB. Kajicnpa IOHECKO n  O n e p a n n o H H b in  n e m p  UNU- 
EHS n p n  HHTACY b c j c t  p a o o T y  n o  o n e m c e  a ja n T a im o H H o r o  n  

M n r p a n n o H H o r o  n oT C H im a.ra  y a iB H M b ix  T e p p n T o p n ii ,  n p n M ep o M  

K O T opbix aB .rafO T ca n p n 6 p e5 K H b ie  30H b i, n p u B .rcK a a  k  
H CCJieAOBarejibCK on jcaTC.ibH O CTH  c t v u c h t o b  h  M arH C T p am oB . P a o o T a  

o c y  m ccT B .racT ca  b  paM K ax c o ip y ^ m m e c T B a  HHTACY c  HHCTm yTOM  
o k  p y  >Ka K) m e  i i  cpem>i n  6e3onacH O C T n nc.roBCKa Y H n B ep cH T era  OOH n
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pa3BHBaeT HayHHbie npcjcraBacHHH 06 ajanTaunn h 3KoaorHHCCKH 
oöycnoBjieHHOH MHrpaiiHH npHMemrrejTbHO KBoiDKCKOMy oaccciiHV [1,2],

^.ojirocpoHHoe noßcacHHC moreii, npojKHBaiomHx Ha yaiBUMbix 
TeppHTOpHHX̂  CBOJHTC5I K  JBYM ajIbTepHaTHBHbIM CTpaTCTHHM: 
npucnocooHTbca k OKpyncaiomeH cpcac hjih ee noKHHyTb.

JJflSL BblHY/ICICHHOH 3KOaOrHHCCKOH MHrpaUHH KpHTCpHCM HBJIHeTCH 
ncpcccHCHHC 3 k 0 a o  r h licc k h \ rpaHHu. to  ecTb nepeMemeHHe h3 
3KOJIOTHHeCKH HenpHeMJieMOÍÍ 30HbI B OTHOCHTejIbHO OO.ICC 
ÖJiaronpHHTHyio. O nn paacb  Ha couHoaornnccKHC nccacaoBaHHii h 
aHajni3 y a  iBHMOCTH. mojkho onpcac.iH Tb xapaKTepHCTHKH aaanTauHH 
H accacHna k HeraTHBHOMy (Jiaicropy h oucHHTb Macnrraö 
noTeHiiHajn>HOH M urpaunn. ü p n  OTHOCHTejn>HO Majibix rnaacHuax 
3KOJiOTHHecKoro pncKa npoHCxojHT ajarm m n tf k hîmchhbhihmch 
ycjiOBHHM, n p n  pocT e 3KOJiOTHHecKoro pncKa aaanT auna CTaHOBHTca 
McpccMy p 3aTpaTHOíí h b 3TOM cjiyHae ö o jiee  oöocHOBaHHbiM pemeHHeM  
HBjiaeTCH nepecejieH H e h3 30Hbi bmcokoto puciai.

BbICOKHH ypOBeHb Y5I3BHMOCTH. BbI3BaHHbrii COCTOtfHHCM 
OKpyHcaiomeH cpcabi h npnpojHbix pecypcoB, npomiacTca b nocTOiiHHbix 
HcnpucM.iCMbix ycjiOBHax 5kh3hh, anoo b yrpo3e 6e3onacHOCTH h 
ÖJiaronojiyHHK) c HcnpucM.iCMO bhcokoh nacTOTOH h (hjhi) b 
hcnphcMacmo KpynHbix Macunaoax. Bo BTopoM caynac hîmchchhh 
M05KH0 paccMaTpHBaTb KaK xapaKrepHCTHKy 3KoaorHLiccKoro puciai.

ripcaaaracMbiH noaxoa npoHaarocTpnpoBah jbymh npHMepaMH.
riepBbrii npHMep -  ohchiöi noTCHunaaa anamaiiHH k ycaoBnaM 

noBbimeHHoro pucici iaTonacHHH h  nojronacHnii. Arciana aaanTaunH k  
ycaoBHHM noBbnneHHoro puciai iaTonacHHH h  nojronacHnii BbinoaHCH Ha 
ocHOBe oocacaoßaHHtf ooacc 1000 aoMOBaaacHnii b Bojdkckom  oaccciÍHC.
B 33BHCHMOCTH OT nOCaCJCTBHÍÍ H3BOaHCHHH B pa3JHIHHbIX HaCCaCHHbIX 
nymcTax (JiHHaHCHpoBaHHe BOCcraHOBHTcabHbix McponpniiTHH OKa3ajiacb 
pa3JiHHHOH. / lo a a  aoMOBaaacHnii. ocym ccTBaaBuinx 3aTparbi Ha peMOHT 
AOMOB n ocac  HaBoaHCHnii. MCHiiaacb o t  32,4 % a o  81,1 %, npn 3tom  
acHCTBHa no anamaiiHH cym ecTBeim o 3aBHcejni o t  ypoBHH a o x o a o ß  h  o t
COHHajIbHOH MOTHBaUHH.

B T op oii npHMep -  ohchimi noTCHunaaa ncpcccacH n a h 3 
3KOaOTHHeCKH HanpH/KCHHblX TpaHCnOpTHblX Y'UOB B npHOpOKHOH 
30He, HBjiiHomeHCH cpcaoTOHHCM aorncTHHCCKOH HHiJipacTpyKTypbi H 
xapaKTepH3yK>meHca h h tch ch b h b im h  noTOKaMH rp y30B h  n a ccam ip oB . 
B 3TOM cjiyn ae TpaHcnopTHbie y  3a  bí x a pa k tc  p h ■ >y k )tc  a pokhm om  «stop  
and g o » , KOTopbiH npuBoanT k maaHTcabHOMy B03pacTaHHK) phckob  
a a a  u op oB b a  HaccacHiia [3], PacneT KaHucporcHHbix h  
HCKaHucporcHHbix p h ck ob  noKa iaa. h to  n o  cpaBHeHHK) c  pencHMOM

121



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

CHHXpOHH3HpOBaHHbIX TpaHCIIOpTHblX nOTOKOB pHCK B 03paC TaeT  B 5 -8  
p a 3 , l i t o  c o u a c T  npaB O B bte o c h o b m  c u a  n c p c c c .rc H ira  jrcnT ejren  c  
T eppH TopH H , n p H jie ra io iH H x  k  TaicHM 30HaM  [4 , 5 ] , B b iaB .rcH H biii 
nOTCHUHa.l BblHV/ICTCHHOH 3KOMHrpaUHH H3 CaHHTapHO - 3aiHHTHbIX, 
B o jo o x p a H H b ix  30H  h  30H  caH H T apH bix  pa3pbiB O B  o ic n a . r c a  H a nO p ajO K  
ÖOJiee BbICOKHM, HC M TpajHUHOHHO V HHTblBaCCiaa 3K0.10rHHCCKaa 
M H ipailH H .

M îy h c h h c  B o n p o c a  n o c a c jC T B u ä  HHTCHCH(|)HKaunH amponorernton 
Harpy3KH b  n p n o p o K H b ix  30Hax h  B b iH y/icrcH H oií a ic o M n r p a n n n  h 3  3 0 h  c  
HeÖJiaronpHHTHOH aico .T ornnccK O H  o o c ra H O B ico n . T p c o y c T  n p o B C jC H n a  

nOCTOHHHOrO MOHHTOpHHra TpaHCnOpTHblX CHCTeM, 3K0.10rHHCCK0H  

Harpy3KH h  c o u n a .ib H b ix  noKa3arejTen icaic o c h o b m  H H (|)o p \in p o  B arn ia  

OOLUCCTBa 0  nOTCHUHa.lC BblHV/ICICHHOH SKOMUrpaUHH H npHHÍITHH 
ynpaB.iCHHCCKHx p e n r e H n n  n o  o o c c n c H C H iu o  ycT O H H U B oro p a í B i m i a  

n p n o p o K H b ix  T eppH T opH H . M O IQ Y  HapOJHOC COTpyjHHHCCTBO
CnOCOOCTBVCT nOBbIHieHHK) KOHKVpCHTOCnOCOOHOCTH H CUUbHCHLUCMY

npo(|)cccH O H a.ibH O M V  p o c T y  B b in y c k h h k o b  ica(|)c;rpbi I O H E C K O .
Buß. iiioipa(|)iiii
1. C o n tr o l ,  A d a p t  o r  F le e :  H o w  to  F a c e  E n v i r o n m e n ta l  M ig r a t io n ?  

I n t e r S e c T io n s  ‘I n te r d i s c ip l in a r y  S e c u r i ty  C o n n e c T io n s ’ [T e rc e r]: 
P u b l i c a t i o n  S e r ie s  o f  U N U - E H S  N o . 5 /2 0 0 7

2 . H u m a n  S e c u r i ty ,  C l im a te  C h a n g e  a n d  E n v ir o n m e n ta l ly  I n d u c e d  
M ig r a t io n .  [T e rc e r]: R E P O R T . U n i t e d  N a t io n s  U n iv e r s i t y  - I n s t i tu te  
f o r  E n v i r o n m e n t  a n d  H u m a n  S e c u r i ty  3 0  J u n e  2 0 0 8  B o n n ,  G e r m a n y

3 . C e  Me h o b , B . B . C M eH a n a p a n n rM b t b  T e o p n n  T p aH cn o p T H b tx  
nOTOKOB [O jiercTpoH H brir p e c y p c ]  /  P R I M  h m . M .B .K e jw > rn ra  P A H , 
M ocrcB a, 2 0 0 6  -  p o rcn M  j o c T v n a :  h t t p : / /w w w .k e ld y s h . r u

4 . PyrcoBOACTBO n o  oltchkc p r i e r a  c u a  u o p o B b a  H acc .rcH ira  n p n  
B03AencTBHH xH M rm ecK H x B em ecT B , i a r p a w a r o m n x  o ic p y /K a io m y io  
e p e j v .  P  2 .1 .1 0 .1 9 2 0 - 0 4  [T c k c t ]: r jraB H b rir  caH H TapH brir B p a n  P O . 
M nH HCTepcTBO upaB O O x p aH C H n a P O  -  M :2 0 0 4 .  1 5 7  c .

5 . «  C aH H T apH O -3am nT H bte 3 0 h m  h  c a m iT a p H a a  rd raccrn jm rcarim r 
n p c jn p rn iT H H . c o o p y n c e H n ir  n  h h m x  o o b c k t o b »  C a r t n n H  
2 .2 .1 /2 .1 .1 .1 2 0 0 - 0 3  o t  2 0 0 7  r . ,  [T c k c t ], M h h h c t c p c t b o  
up aB O O x p aH C H n a P O  -  M :2 0 0 7

THE MARINE AFFAIRS PROGRAM AT DATHOTISTE 
UNIVERSITY: RESPONDING TO A GLOBAL NEED FOR 

EFFECTIVE COASTAL AND OCEAN MANAGEMENT IN THE 
21st CENTURY
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MopcKUM denaM, K anada
2011 marks the 25th anniversary of the Marine Affairs Program 

(MAP) at Dalhousie University, offering Canada’s only English 
language interdisciplinary graduate level degree in Marine Management. 
The M aster’s level student body, approximately 20 per annum, 
comprises a remarkable diversity of professionals and recent graduates 
from many backgrounds, disciplines, and countries. Faculty members 
associated with the Marine Affairs Program offer world class expertise 
from fifteen departments across two university campuses, several federal 
government agencies, non-governmental organizations, and private 
sector companies, all focused on the ocean, coastal, and maritime 
sectors. Among M AP’s many strengths is the international nature of 
both its student body and faculty expertise.

During the 20+ years since the program’s inception in 1986, the 
curriculum used for the Master in Marine Management (MMM) has 
evolved and adapted to meet the challenges posed by new environmental 
changes that potentially influence marine management. In some cases 
these have been minor, while in others they have brought about a 
significant re-ordering of priorities. Preparing individuals to confront a 
broad array of marine “Affairs” carries with it a responsibility to 
maintain a contemporary and relevant spectrum of issues that reflect the 
real problems being faced in many diverse jurisdictions around the 
world.

In response to the need to ensure the relevance of the educational 
and training aspects of the MMM degree, MAP undertook a review of 
its vision, mandate and objectives in 2005. A thorough examination of 
both internal and external forces driving curriculum change was 
conducted, resulting in the endorsement of a vision for MAP to be “the 
foremost provider of interdisciplinary education for marine management
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professionals, thereby advancing sustainable ocean uses and healthy 
marine environments”.

Drawing on previous “lessons from the learning arena” (Chircop 
2000) and the work of a multi-stakeholder working group, comprised of 
members both internal and external to Dalhousie University, this paper 
will outline the major internal and external driving forces influencing 
the development of a renewed focus on education, research and outreach 
for the Marine Affairs Program. It will highlight the actions undertaken 
at both the strategic and operational levels to position MAP to achieve 
its stated vision, while creating an inquiring and stimulating learning 
environment that builds on extensive global-to-local marine 
management networks. Finally, the paper will describe the two newly 
developed learning outcomes relating to critical thinking and the role of 
the MMM graduate as an “honest broker” and discuss fifteen indicators 
that are being measured to ensure the outcomes are being achieved 
across the suite of core courses, complemented with elective courses 
available through the Faculties of Management, Law, Science, Arts and 
Social Science, Engineering and Health Sciences.

This paper aims to foster discussions on different training needs and 
the future of ocean-related research and education.
Bibliography
Chircop, A. (2000). Teaching integrated coastal management: lessons 
from the learning arena. Ocean & Coastal M anagem ent 43: 343-359.

TRAINING YOUNG SPECIALISTS IN THE FIELD OF SEA 
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Since 2005 the research group in oceanography of the Department 
of Geosciences (CENIT) is preparing students in the Meteorological 
program, who are studying ocean-atmosphere interaction and ocean 
dynamics. The conducted investigations made it possible to answer 
some questions relative to the physical and dynamic aspects o f waters of 
the Columbian Pacific Ocean (CPO), which contributed not only to the 
knowledge of this region, but also to the training of young researchers in 
the field of sea sciences. In this short period at the National University 
of Columbia (NUC), was realized a number of scientific projects for
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studying CPO waters by CENIT. At the same time, these projects helped 
3 specialists to complete magisterial diploma works. At present time, 
one of them is a postgraduate student in the meteorological area, the 
second one is teaching physical oceanography at the university, and the 
third one works at the Colombian Sea Main Administration (CSMA) in 
the sea monitoring.

Two additional students are ready to complete their magisterial 
program; moreover, one of them is already working at the hydro- 
METcenter of Colombia. Furthermore, since 2007, Colombian students 
of the Department o f Geosciences participate in the Baltic Floating 
University (BFU) program at the Russian State Hydrometeorological 
University (RSHU), maintaining international relationship with 
academic training institutions.

At the same time, a question concerning to the creation of academic 
inter-university program for the instruction of master students in the sea 
sciences was examined. For this purpose, the University of Cadiz-Spain 
(UCA) and 4 Columbian state universities obtained the financial 
resources from the International Collaboration Spanish Agency (ICSA) 
for determining the adequate academic structure of Sea Sciences 
program to be developed by these universities in Colombia. These 
financial resources were used since 2006 for meetings, workshops and 
seminars conducted for the purpose of compiling the training program 
and searching the possibilities to open an inter-university Sea sciences 
program.

For the last 5 years, all undertaken efforts on the creation of this 
program did not, unfortunately, reach the expected result. There were 
difficulties because of the lack of financing of this proposal and 
understanding of stated problem by the administrative personnel and 
rectors o f some universities. The refusal showed that they did not 
understand the need of training specialists in this field. As a result, in 
Columbia, economical conditions for training of specialists in the sea 
sciences do not exist at the moment.

In this presentation, besides presenting the research potential o f the 
Department of Geosciences in the oceanography and meteorological 
fields, it is also tried to show that Colombia needs the international 
support for the training and formation of meteorologists and 
oceanographers, as a part of a new specific plan of World 
Meteorological Organization (WMO) and Intergovernmental 
Oceanographic Commission (IOC) for our country.
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INVESTIGATION PROJECTS REALISED IN METEOROLOGICAL 
AND OCEANOGRAPHIC FIELDS BY RESEARCH GROUP “CENIT” 
OF THE GEOSCIENCES DEPARTMENT.

The group CENIT, was created in June of 2003. It is conformed by 
2 oceanographic engineers, 3 physicists, 1 geographic engineer, and 1 
environmental engineer. The oceanographic engineers finished their 
studies in RSHU. One is a Ph.D. in physics and mathematics sciences 
and, another one is a magister in Sea Sciences of the University of 
Cadiz. The other professionals are young investigators of Colombian 
universities, which were formed in the academic program in 
Meteorology of the Geosciences Department.

The interest of study of the young researchers is the ocean dynamics 
and processes of ocean-atmosphere interaction in Colombia. The interest 
in these subjects started when obtaining knowledge of physics and 
dynamic of the ocean, in “Marine Meteorology” and “General 
Oceanography” that are included in the academic programs of the 
Geosciences Department. Colombia lacks of academic programs for 
formation in Oceanography and Meteorology, therefore, "Marine 
Meteorology” and "General Oceanography” are included in academic 
programs of the Geosciences Department as subjects of free election, 
and they are not obligatory.

The projects developed by CENIT are focused to the study of the 
CPO, because this is a region of influence of ocean atmosphere 
interaction processes, which are of great scientific interest. The 
discussed phenomena are: El Nino South Oscillation (ENSO), the 
migration of the Intertropical Convergence Zone (ITCZ), Madden Julian 
Oscillation (MJO), Panama Jet and American monsoon. The study of 
these phenomena allows the determining of its influence in the space 
distribution and in the seasonal, annual and inter-annual variabilities of 
the thermohaline and dynamic characteristics of CPO. In the last 2 years 
the interest in the search of the influence of the North Atlantic 
Oscillation (NAO) and the tropical hurricanes over the Colombian 
Caribbean Sea (CCS) grew also. In addition, the climatic change has 
waked up the CENIT curiosity, that has allowed to introduce this subject 
in the projects developed by the group (Table 1).

The investigation tools that CENIT uses go from the meteorological 
and oceanographic data processing, to the development of simple 
calculations, space and temporary statistic analyses, satellite images 
analyses and analysis of results of regional models.

The results of the realised projects have been presented in 
Colombian and South-American seminaries and congresses and in 
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publications of Colombian and South American journals. Also a 
software and a book have been developed. These products are detailed 
in the bibliography chapter of this document and they are enumerated by 
project in Table 2.

Unfortunately, because the field of investigation of CENIT is not 
widely reconnoitred in Colombia, the economic resources that our 
university gives for international publications are practically null. This 
also happens because the institution to which CENIT belongs is a state 
university that finances projects only during 1 year. One year is a short 
time for obtaining results and, when these are obtained, we need to 
publish papers quickly to justify the little financing given by the 
university, so sending papers to international journals becomes 
impossible. During the 2004 and 2005, CENIT did not obtain financing 
for investigation in meteorological and oceanographic subjects, but the 
“permission” to dedicate part o f our time in investigation was obtained 
and, logically, we had to write technical reports to justify the spent time 
in this work.
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Table 1. Projects developed by CENIT from 2004 to 2010.
No. DATE OF 

BEGINNING
DATE OF 

CONCLUSION
TITLE OF THE PROJECT

1 03/2010 Present Incidence of the climatic change 
in the physical and dynamic 
fields of CPO

2 08/2009 Present Identification of homogenous 
zones in the sea-air interphase of 
the CCS and its relationship with 
the NAO.

3 02/2009 Present Variability of the thermohaline 
stability and the upwelling 
vertical velocity in the CPO 
during 1971-2000 associated to 
long period regional ocean- 
atmosphere processes

4 08/2008 08/2009 Climatology of the thermohaline 
stability and fine structure 
activity of CPO

5 06/2008 06/2009 ITCZ migration and its 
relationship with upwelling 
distribution over CPO

6 12/2007 04/2009 Chlorophyll A distribution, 
upwelling zones and ITCZ 
migration over CPO

7 07/2007 06/2009 Location of monitoring stations in 
CPO based on the study of 
atmospheric and oceanographic data

8 05/2007 11/2008 Determination of water masses 
and climatology of atmospheric 
and oceanographic data of CPO

9 04/2006 01/2008 Software to determine the 
temporal and space distributions 
of upwelling zones over the CPO 
and analysis o f these distribution 
with ITCZ migration

10 05/2006 07/2007 Predicting of the variability of 
the sea surface temperature 
anomalies of the CPO
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No. DATE OF 
BEGINNING

DATE OF 
CONCLUSION

TITLE OF THE PROIECT

11 07/2005 0/2007 Influence of meteorological 
factors in the CPO dynamics

12 01/2005 12/2006 Numerical simulation of 
precipitation systems in 
Colombia and its space and 
temporary distributions.

13 02/2004 12/2006 Objective analysis o f MM5 
model with the introduction 
of Colombian observed data.

PROPOSAL OF AN INTERUNIVERSITY ACADEMIC PROGRAM 
IN SEA SCIENCES FOR COLOMBIA

The other great problem that we found in Colombia is the deficiency 
of professionals in the meteorology and oceanography areas. The 
members of CENIT have seen the necessity to have more specialists in 
the mentioned fields of investigation. For that reason an arduous work 
began to integrate 4 Colombian universities looking for joint strategies 
to structure an academic interuniversity program in Sea Sciences using

Table 2. Publications of CENIT by projects from 2004
Project 

according 
to table 1

Seminaries and 
congresses

Papers S
0
f
t
w
a
r
e

Book Book
chapter

In
Colombia

In other 
South 

American 
Countries

In
Colombia

In other 
South 

American 
Countries

3 1 1
4 2 1 1
5 1 1
6 1 1 1 1
7 1 1
8 1 1
9 1 1 1
10 1 1 2 1
11 1 1 2
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strengths of the 4 universities and with the support of the UCA. After 3 
years of workshops and meetings, the mentioned program was 
structured (Moreno et al, 2009). This program was given to the 
administrators and rectors of our universities, but they did not approve it 

Because the administrators and rectors do not understand the 
importance of this proposal for Colombia, the great cause of the 
negation is the lack of financing for academic activities of the Sea 
Sciences. Colombia does not have professors in Meteorology, 
Hydrology and Oceanography, so we proposed the financing for 
mobility of foreign professors who temporarily will arrive to Colombia 
to cover the necessary subjects of the academic program (Table 3). That 
caused that the costs be very high for the 4 state universities (Table 4).

Table 3. Proposal of required subjects for the academic program in Sea 
Sciences for Colombia

BASIC SUBJECTS CREDITS ELECTIVE SUBJECTS CREDITS
Physical oceanography 4 Geology of Coasts of 

Colombia
3

Chemical oceanography 4 Marine ecology 3
Biological oceanography 4 Marine and Coastal 

engineering
3

Marine geology 4 Paleoceanography 3
Dynamic oceanography 4 Geodynamics 3
Meteorology and 
Climatology

4 Statistic analysis of data 
and Experimental 
Design

3

Mathematical modeling of 
oceanographic processes

4 Petrography and 
geochemistry of the sea 
floor

3

Physical and biological 
interaction in the ocean

4 Biogeochemical cycles 
and global change

3

Operational oceanography 4 Socio-economic bases 3
Remote sensing and GIS 4 Policy and Legislation 

of the Sea
3

Other factors of the high cost are the practices and laboratories. The 
four Colombian universities do not have a complete infrastructure for 
Sea Sciences laboratories, but they have it only in partial form. They 
neither have a research vessel for the students practices. In order to solve 
the problem of the laboratories, it was proposed the looking for the 
financing of the mobility of our future students between the 4 
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universities to use the existing laboratories. In order to solve the 
problem of the lack of research vessels, it was proposed the looking for 
the financing of the mobility o f our future students towards foreign

Table 4. Budget of the academic program in Sea Sciences for Colombia
ITEMS AVAILABLE

RESOURCES
RESOURCES 
TO FINANCE

TOTAL

1. Resources for 
Academic Activity

90.100.000 49.500.000 101.600.000

Infrastructure 9.000.000 7.000.000 9.000.000
Equipment of laboratory 20.000.000 0 20.000.000
Computers audio-visual 
equipment

37.600.000 25.000.000 37.600.000

Libraries and publications 17.000.000 13.000.000 26.000.000
Provisions and 
maintenance

6.500.000 4.500.000 9.000.000

2. Administrative 
resources

40.500.000 0 40.500.000

Equipment of Office 24.000.000 0 24.000.000
Provisions and 
Maintenance

4.000.000 0 4.000.000

Services Public 10.000.000 0 10.000.000
Publicity 2.500.000 0 2.500.000
3. Academic and
Administrative
personnel

51.040.000 505.520.000 555.440.000

Academic personnel 35.840.000 51.520.000 86.240.000
Administrative personnel 11.200.000 6.000.000 17.200.000
Displacement and 
mobility

0 360.000.000 360.000.000

Qualification 0 88.000.000 88.000.000
4. Others 4.000.000 0 4.000.000
TOTAL 181.640.000 555.020.000 697.540.000

universities and institutions where the opportunities for academic 
practices in oceanographic ships exist. The example was taken from the 
Geosciences Department, which from the 2007 sends its students to the 
summer BFU practices programmed by the RSHU on board the
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Catamaran Centaurs II in the Baltic Sea. But this also increased the 
asked budget for the proposed academic program.

It is understood from the previous paragraphs, that Colombia need 
of the formation of specialists in Meteorology and in Oceanography. But 
without professors, infrastructure and financing, Colombia cannot reach 
it. In our opinion, the WMO and the COI should realise some supporting 
plan for the development of financing programs and scholarships for the 
studies in meteorology and oceanography areas for Colombia. 
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KACIIHHCKHH II IABYMIlii YHHBEPCHTET: ilOBhllllEHHE 
HAYMH0-0BPA30BATEJIbHOEO flOTEHIIHA.ilA MOJIOflE3CH 
/UIH yCTOilMHBOEO PA3BHTHR KACIfflHCKOTO PETHOHA

B.H. EejiaeBa1, E.C.EejiaeBa2
1 Meotcdyuapodubiü uayuuo-o6pa3oeamejibUbm ifeump no ycmomueoMy 
paseumuto e KacnuùcKOM pezuoue, AcmpaxaucKuù zocydapcmeeuubiù 

mexumecKuù yuueepcumem, Poccuüctcax 0edepaifux 
2 0oud nodzomoeKU Kadpoe u ucaiedoeauuü “KacnuücKuü njiaeyuuü 

yuueepcumem ”, PoccuücKcm 0edepaifux

The need to enhance academie and educational capacity of 
young people for sustainable society is determined by 
geopolitical, socio-economic, and environmental changes in the 
world. This objective is reflected in a number of policy 
documents related to long-term human development, both at the 
global (Agenda 21, MDGs/ UN Millennium Declaration, UN 
DESD 2005-2014, etc.), and national (The Concept of Long- 
Term Socio-Economic Development of the Russian Federation 
for the Period up to the Year 2020) levels.

Currently, the Caspian Sea region faces numerous challenges 
concerned with the changing environment and society. These 
include the uncertainty in the legal status of the sea, problems in 
building national economies of the Caspian littoral states under 
transition period, development of oil&gas exploration and 
extraction, intensified sea transportation, depleted fisheries and 
lack of enforcement measures to control poaching, the need for 
conservation of the Caspian natural resources and biodiversity, 
etc. With view of the above, capacity development at the 
Caspian, specifically, training and education in marine 
environmental sciences and ICAM, becomes a top strategic 
priority for sustainable regional development, the more urgent,
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as these areas are insufficiently covered under curricula of the 
national universities. To fill this gap, the Caspian Floating 
University (CFU) offers a basically novel approach to 
environmental studies of the Caspian Sea ecosystem and socio­
economic conditions.
Institutional Overview
The Caspian Floating University was launched as a regional 

initiative of the Caspian Fisheries Research Institute (Dr. Valentina N. 
Belyaeva).

The CFU birthday was announced on November 22, 1999, 
Astrakhan, Russia, at the inception meeting -  International Seminar held 
under the aegis of UNESCO/IOC. This meeting brought together experts 
from all countries of the Caspian Sea region, Republic o f Azerbaijan, 
Islamic Republic of Iran, Republic of Kazakhstan, Russian Federation 
and Republic of Turkmenistan, as well as the international experts from 
IOC/UNESCO and Germany (Rostock University). The participants 
unanimously agreed that the IOC/UNESCO “Floating University” 
project in the Caspian Sea would offer substantial support to the 
countries o f the region in ecosystem research, studies and improvement 
of the methods aimed at sustainable development and management of 
commercial bioresources, as well as provide assistance in training 
marine ecologists.

Establishment of the Caspian Floating University was supported by 
the Resolution EC-XXXIII.15 adopted at the 33nd Session of IOC 
Executive Council (Paris, June 2000).

In January 2001, the CFU first comprehensive stage -  Marine 
Ecology School (MES) was opened, with the grant support of 
UNDP/CEP component aimed at raising public awareness, knowledge 
and understanding of the environmental problems facing the Caspian 
Sea.

Funding for CFU activities in 1999-2005 was provided by the 
Ministry of Industry, Science and Technology, Russian Federation, 
IOC/UNESCO, UNDP/CEP, Russian Foundation for Basic Research, 
and the Government of Astrakhan oblast. Financial support from the 
Ministry of Industry, Science and Technology (project advisor -  Dr. 
Yuri Mikhailichenko) enabled conducting, on a regular basis, integrated 
oceanographic expeditions, training workshops, and conferences with 
participation of experts and young scientists from the Caspian states, 
procurement of oceanographic research equipment, hardware & 
software. Since 2006, CFU is supported mainly through the grants of the 
Government of Astrakhan oblast.
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Among the most important CFU partners are: Astrakhan State 
Technical University, International Ocean Institute, Astrakhan Eco- 
biological Center, as well as universities and environmental NGOs from 
Kazakhstan (coastal cities Atyrau and Aktau). More recently, CFU has 
extended its cooperation with ASTU via joint actions with International 
Research and Education Center for Sustainable Development of the 
Caspian Region (expeditions, training workshops, publications, etc.) 
opened in 2008.

Objectives
Establishing CFU on the basis of the oldest fisheries research 

institute of Russia has determined its objectives, research area, target 
groups, and methodology. The main CFU goal is stated as upgrading 
professional capacity of young scientists and specialists in the areas of 
oceanographic and marine environmental research, sustainable use of 
natural resources of the Caspian Sea, development of regional and 
international cooperation, and promotion of mutual understanding on 
these issues between the Caspian littoral countries. MES program offers 
environmental education and training targeted at the younger 
community groups -  schoolchildren and undergraduate students of 
universities.

We should note here that the coverage of CFU target groups has 
increased considerably, in response to the recently emerged regional 
tasks and priorities. Currently, it involves senior groups of rural 
communities: education/ lecturers and schoolteachers (awareness raising 
component, “training the trainers”) and coastal municipality officials 
(public awareness and participation components). Their involvement 
ensures a more effective translation of practical results (obtained 
through expeditions, socio-economic surveys, etc.) into proposals to 
decision-making and further implementation.

Target Areas of Research
In late 1990 s -  mid-2000"s, CFU/MES expeditions were conducted 

in the North, Middle, and South Caspian Sea. The area of Maly 
Zhemchuzhny island (North Caspian Sea) was selected as experimental 
site, due to its unique physiographic and environmental features (see 
more details in the Section Expeditions).

However, CFU / MES activities have been mainly focused at the 
Caspian coastal zone, primarily, the North Caspian areas of Russia and 
Kazakhstan. These areas are of particular importance for the entire 
Caspian Sea region due to the influence of the Volga River, which forms 
here one of the world largest river deltas. The Volga River Delta and the 
adjacent Caspian coastal zone represent a significant biodiversity center 
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featuring a number of endemic species (flora and fauna), a unique 
wildlife habitat for commercial fish species (spawning and feeding 
grounds, migration routes) and birds (wetlands of international 
importance, the Ramsar site 800,000 ha). Throughout the man history, 
the Volga-Caspian natural resources determined the lifestyle and well­
being of coastal communities.

Methodology
The major approaches used in CFU work are as follows:
- Training-through-research approach developed in MSU and 

adopted as a basic principle for all regional components of 
IOC/UNESCO Floating University project;

- Integrated multidisciplinary approach to the studies of the Caspian 
Sea ecosystem (hydrology, water chemistry/ pollution, hydrobiology, 
ichthyology, environment, economics, etc.);

- Integrated Coastal Zone Management/ ICZM, which considers the 
coastal zone as an indivisible natural, social and environmental space.

These approaches are implemented through the number of training 
and education tools, which include

- Data collection and processing (participation in expeditions/ 
fieldwork/ socio-economic surveys; mastering in current methods of 
data collection and processing);

- Theoretic studies (lectures in the main thematic areas included 
under CFU/MES curricula, pre- and post-cruise workshops, seminars);

- Presentation of results (preparation of reports and publications, 
presentations at workshops and conferences, development of proposals);

- Site visits, excursions, study tours; ecological youth camps 
(summer schools).

In 2007-2010, more emphasis has been put on CFU/ MES work 
with the coastal rural communities -  municipalities o f Astrakhan 
(Russia) and Atyrau (Kazakhstan) oblasts. These territories are 
characterized by the vast resource potential (water, land, commercial 
bioresources, oil and gas deposits), from the one side, and their 
increased sensitivity to natural (sea-level fluctuations) and 
anthropogenic (regulation of the Volga River runoff, pollution) impacts, 
from the other. Here, coordination of conflicting interests o f different 
economic sectors (energy, agriculture, fisheries, and transportation) 
represents a great challenge, which may be resolved by applying holistic 
approach/ ICZM in formulating strategies for sustainable development 
o f the coastal communities and making informed decisions.

Below the major activities and results o f the works implemented 
under CFU/MES program are summarized.
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TTR: Expeditions, Surveys, Training Curricula
Since 1999, CFU has conducted 15 TTR cruises, in line with the 

topics defined for the projects “Changes in the Caspian Sea Ecosystem 
Under Conditions of Activated Resources Development” and “The 
World Ocean”, R&D Federal Target Program:

- Study of the impact of sea-level fluctuations on aquatic and coastal 
ecosystems;

- Integrated study of water dynamics in the Caspian coastal zone and 
its impact on distribution of biological communities;

- Study of the impact of pollution on ecosystems and live resources 
under conditions of accelerated oil extraction in the sea and the coastal 
zones;

- Study of the Caspian Sea biodiversity and the ways to preserve it;
- Management of commercial marine bioresources and suggestions 

for their rational use, etc.
Referring to the most important outcomes of these cruises, the first 

documented report on occurrence of M nem iopsis leydii in the Caspian 
Sea (through CFU underwater survey) should be mentioned. In the 
following years, this invasive species caused an environmental disaster 
in the sea ecosystem, with a long-term collapse of the Caspian kilka 
stocks.

A number of expeditions (1999-2001) were carried out at the CFU 
experimental site -  Maly Zhemchuzhny island. Their research program 
included studies on

- Hydrology (major physical parameters, water chemistry, formation 
of hypoxia zones, hydroacoustic survey);

- Pollution (occurrence of organic and inorganic toxic substances in 
water, bottom sediments, and hydrobionts, water toxicity/ biotesting, 
impact of pollution on the ecosystem);

- Hydrobiology (bacterio-, phyto- and zoöplankton, major 
biocenotic links between aquatic communities, impact o f major 
environmental factors on dominating species, food supply/ 
productivity);

- Ichthyology (species composition, abundance, feeding behavior, 
physiological studies);

- Analysis o f spatio-temporal relationships between biotic and 
abiotic components of the ecosystem using GIS method.

Materials collected during these expeditions are pioneer in their 
quality, since this is the first case of concurrent data collection for 
different sampling parameters in the Caspian Sea region. Their results
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are still actual and may be used as a reference data (GIS database/ Demo 
version for the Maly Zhemchuzhny island).

In the framework of the IOC Programmes on Capacity-Building 
(CB), Training-Through-Research (TTR) and Integrated Coastal 
Management (ICAM), an Integrated training-through-research 
expedition for the study of water dynamics in the Caspian coastal zone 
and its impact on distribution of biological communities 
(UNESCO/IOC-sponsored) was implemented in August 2005. It 
covered the eastern and western coastal areas of the North Caspian, 
border areas between North and Middle Caspian, coastal areas of the 
South Caspian. Young scientists from Russia (Astrakhan oblast, 
Dagestan, and Kalmykia) and Kazakhstan (Atyrau) took part in the 
expedition followed by the training workshop and the conference.

MES annual curriculum includes lectures and practical studies in 
marine sciences (oceanography, hydrobiology, ichthyology, aquaculture, 
etc.), as well as field surveys and expeditions to obtain environmental 
and socio-economic characteristics of the North Caspian coasts, as well 
as impact assessment of natural and anthropogenic factors on sustainable 
development of these areas:

- Hydrological impacts (regulated Volga River runoff, water 
pollution from industrial and agricultural activities) on biodiversity, 
coastal ecosystems, and commercial fish resources;

- Integrated assessment of environmental sensitivity of the coastal 
territories;

- Reproduction of commercial fish stocks: environmental survey of 
spawning grounds, impact of water intake facilities on fish fry, “Blue 
Patrol” actions (fry rescue), hatchery and aquaculture facilities and 
processes;

- Socio-economic survey: contribution of various economic sectors 
(statistic data), suppressing factors (unemployment and illegal 
occupations/ poaching, low economic diversification, insufficient 
administrative support, restricted access to resources and markets, 
demography, etc.), youth problems.

Within CFU/ MES, International Youth Camp (Summer School) 
was organized in cooperation with IOI (2003) and Kazakhstan partners 
at the eastern Caspian coast, near the city of Aktau (Kazakhstan) (2006 
and 2007). In 2007, GIS assessment of environmental sensitivity of this 
site was performed through the coastal survey conducted by the Camp 
participants.

Events and Publishing Activities

143



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

Results obtained during CFU/ MES expeditions and surveys were 
presented at the post-cruise workshops, international seminars, and 
conferences, and published in the conference proceedings.

The major meetings are listed below.
- Ist International Seminar, CFU inception meeting, November 1999, 

Astrakhan, Russia, hosted by the Caspian Fisheries Research Institute. 
The meeting was dedicated to conservation of the Caspian ecosystem 
and its bioresources. Attended by the representatives of all Caspian 
littoral states and international experts of IOC/UNESCO;

- International Seminar “Young Scientists on the Future of the 
Caspian Sea (Ecosystem and Bioresources)”, September 2000, 
Astrakhan;

- “Transformation of the Caspian Ecosystem under Conditions of 
Activated Resources Development”, 2001, Astrakhan;

- International workshop (biodiversity studies at the Caspian Sea, 
fish stock assessment by hydroacoustic methods, GIS applications for 
ecosystem monitoring), 2002, Astrakhan;

- “Research of Young Scientists for Socio-Economic Development 
of Astrakhan Oblast”, 2002, Astrakhan;

- Annual Regional Conferences “Young Researchers of Nature, 
2001-2003;

- Training workshop “Ecosystem and Bioresources of the Caspian 
Sea”, 2003, Astrakhan;

- “Advanced Processing of Oil and Gas: Trends in Implementation 
of Innovative Technology”, 2004, Atyrau;

- “Natural Resources of the Caspian Sea and Sustainable 
Development of the Coastal Territories”, 2007, Astrakhan;

- Series of international TTR seminars dedicated to UN DESD 
2005-2014, in cooperation with Astrakhan State Technical University, 
Caspian Fisheries Research Institute, and Eco-Biological Center/ VET, 
2005-2010, Astrakhan oblast.

CFU publications:
- CFU Research Bulletin, 3 issues, 2001-2003;
- “Natural Resources of the Caspian Sea and Sustainable Socio- 

Economic Development of the Coastal Areas”, 2007;
- “Save the Fish Treasure of the Native Land”, 2008;
- “Sustainable Development of the North Caspian Coastal 

Territories: Current Status and Looking Ahead”, 2009.
The papers included in CFU publications were submitted by the 

leading scientists from Azerbaijan, Iran, Kazakhstan, Russia, and 
Turkmenistan; international experts involved in the regional 
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programmes and projects; specialists from Ministry of Industry, Science 
and Technology, Russian Federation; officials of the Government of 
Astrakhan oblast and the coastal municipalities; young scientists from 
the Caspian countries and MES students. Their materials present 
valuable data and information on the ecosystem studies of the Caspian 
including its evolution, sea level fluctuations, modeling environmental 
processes, biological productivity, population dynamics of commercial 
species, biodiversity, etc. This information is of actual demand, so these 
collections, particularly, CFU bulletins, have become rare books.

CFU events and publications represent an important contribution to 
awareness raising implemented under CFU/MES. These also include 
mass media production (TV interviews, newspaper articles), Caspian 
videos (specifically produced for CFU, Russian and English versions), 
and CFU booklet.

Conclusions
The major achievement of 10-year activities under CFU/MES 

program should be considered as generating information resources on 
environmental and socio-economic processes in the coastal areas of the 
North Caspian. The outcomes prepared by CFU/MES young scientists 
and students provide a valuable contribution both to environmental 
research of the Caspian coastal zone, and practical recommendations for 
wise decision-making aimed at sustainable development of the coastal 
communities, as follows:

GIS database (Demo version) for the Maly Zhemchuzhny island;
Determinative role of the coastal zone in the formation of biological 

and fish productivity;
Proposals for optimization of hydrodynamic and hydrochemical 

regime with view of improving biological productivity in the western 
North Caspian (feeding grounds for sturgeon species and 
semianadromous fish);

Specified recommendations for optimization ICZM in the region 
and elaboration of SD strategy for coastal rural communities (forwarded 
to local municipality);

Proposals for youth capacity building, etc.
The aforementioned initiatives created a new VET direction in the 

region based on UNESCO/IOC TTR approach, in promotion of 
sustainable development principles.
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Ocean management and policy frameworks are further engaging in 
holistic and cross-sectoral approaches, demanding inter-relationships 
embracing social, legal and environmental aspects, and seeking science- 
based assessments based on ecosystem knowledge and functioning. 
Stakeholders, managers and policymakers are increasingly faced to link 
marine affairs across different geographical scales, interests and 
disciplines. Governments need the support of ocean professionals in a 
world where marine knowledge, resources, and their management to 
couple economic growth with sustainability, and to secure jobs and food 
for all populations, are becoming an integral part of their mandates. 
Networking between countries and regions to share practices, 
technology and knowledge, to exploit adequate tools and to adopt 
common management strategies is crucial in a world where inter­
regional linkages have become more evident, and inter-disciplinarity is 
necessary to achieve objectives with maximal effectiveness in joint 
arenas of science, policy, management and society.

Building upon its 30 years o f experience in conducting training and 
capacity building programmes in ocean governance, the International 
Ocean Institute has been annually holding in Malta, since 2005, a 
flagship 5-week international training course on ocean governance. The 
theme of the course draws upon the conduct of maritime affairs in line 
with the Lisbon Strategy, targeting the Millennium Development Goals 
and building upon a holistic and integrated maritime policy following 
the principles enshrined in the United Nations Convention on the Law of 
the Sea. The course focuses on the holistic approach to ocean 
governance and the need to align practices to the evolving global 
environment in the light of advances in science and technology. The 
course upholds a principles-and-application concept, focusing on an
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integrated and cross-cultural approach, embracing legal, ethical, 
environmental and economic aspects and the support of science and 
technology to the realistic achievement of ocean management and 
sustainable development. In particularly the course draws upon bridging 
ocean science and engineering to adaptive management and policy, 
including the use and support of real-time routine observations and 
nowcasting/forecasting methods toward improved rapid assessments, 
and sound decision-making.

The IOI Malta course empowers the mid-career participants from 
European, Eastern European, North African and Middle East countries 
bordering the Mediterranean by teaching them methods and broadening 
their views with concepts. Participants from different countries, cultures, 
and backgrounds are brought together to exchange point of views and 
learn the state-of-the-art. Experts on the course faculty expound the 
various aspects of ocean governance. As ambassadors of the oceans they 
carry with them the endowment to make use in their endeavours at their 
home countries and to disseminate to others thus generating a multiplier 
effect. Since 2006, the course has integrated new elements to 
disseminate the European experience on its Integrated Maritime Policy 
to other countries, and serving to strengthen partnerships and coherence 
of the non-EU neighbourhood countries in the governance of the 
regional seas.

The course is set to provide an example for similar implementations 
in other regions (e.g. Africa, Western Pacific) providing governments 
and public responsible entities with capacity building structures to 
breed good leaders in marine policy, management and applied science in 
their countries.
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PANEL 2
Present and future of education and training 

development in the area of marine sciences with the 
attention to the role of science in sustainable 

development and related issues
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HELLENIC CASE
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Because of the objectives and the goals that have to be fulfilled 

during the present IOC-50 Conference, this paper focuses on the already 
established and still in use educational activities (university level) and 
research bodies dedicated to the ocean-coast’ issues (or sea-land 
interaction, in general), in the Hellenic Democracy’s territory.

Hellas (Greece) is not a typical marine country. With more than 
15.000 Km of shoreline and almost 6.000 of islands and islets (from 
which more than 120 are inhabited); the relationship of Hellenes with 
the sea is quite different from the equivalent o f the majority of 
countries’ citizens. Moreover, according to the Bureau of Transportation 
Statistics, the Greek-owned maritime fleet is today the largest in the 
world, with 3,079 vessels accounting for 18% of the world's fleet 
capacity, with a total o f 142 million dwt. Furthermore, the Hellenic 
history is full of maritime events along a 3.000-years period of time, 
containing the formulation of many colonies (in the coasts of 
Mediterranean Sea and the Black Sea), trade along the marine roads, 
naval battles included.

In this framework, the present paper (after a brief geographical and 
historical approach) will examine how the previously mentioned facts

148

mailto:kionas@teiath.gr


IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

are in accordance with the academic and research efforts (means: 
knowledge) and the government efforts (means: policy) to establish a 
reliable platform to enable the sustainable education and training in 
marine related issues.

This study will be fully technically completed, by using all the 
available official sources of Hellenic academic and research bodies, the 
governmental ones (ministry of education and long life learning) 
included. In this way, the paper is trying to answer the main questions of 
the IOC-50 Conference. Additionally, it intends to present critically the 
more recent official efforts to implement an integrated spatial policy in 
Hellas, after a 30-year period of non-effective efforts. Furthermore, it 
will try to display the relationship of the main subject with issues such 
as: the role of the tourism development; the potential implication of 
defense affairs etc.

On the other hand, as the author is deeply involved in the teaching of 
marine modules (e.g. oceanography, hydrography, marine spatial 
planning, ICAM etc.), he will attempt to discuss the potential future 
perspective (in Hellas) in the field of sustainable environmental 
education in curricula at university level.

As this paper is aligned with an effort to establish a platform for the 
exchange of views on sustainable education and training methods in 
marine related areas, it will be supposed as successful if cope with the 
identification of new policies or new ways “for strengthening the 
capacity of educational institutions to lead programs focused on ocean’s 
protection and research and on sustainable development issues”. 
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Intergovernmental Oceanographic Commission of UNESCO (IOC) 
has had a crucial role in capacity development in oceanography 
throughout the world during the last 50 years. The Commission has 
always strived to develop ocean governance and develop the 
institutional capacity of its Member States in marine scientific research.

Islamic Republic of Iran is adjacent to more than 2700 km water 
boundaries and located in a geostrategic area. It is adjacent to three 
strategic seas. The Caspian Sea in the north, and the Persian Gulf and 
the Gulf of Oman in the south have made it an active country in the field 
of oceanography.
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Considering the fact that IR Iran is a marine state, existence of an 
active national center in various fields of oceanography has always been 
of great importance. On this basis, the Iranian National Center for 
Oceanography (INCO) was established in 1992 according to the 
agreement between the ministry of Science, Research and Technology 
of I.R of Iran and UNESCO. Moreover, the National Oceanographic 
Data Center was established in IR Iran in 1995.

In this paper, the present status and the future of marine education 
and research in Islamic Republic of Iran have been discussed and the 
importance of regional cooperation and the IOC role in developing the 
oceanography in Iran has been presented.

DIAGNOSIS ON COASTAL EROSION IN REPUBLIC OF GUINEA
Mohamed Lamine Keita

Centre de R echerche scientifique, Conakry-Rogbanè, Republic o f
Guinea

E-mail: amisenia@gmail.com
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The development of rice cultivation in Guinea's coastal zone 
through the development of important estuarine plains or 
waterfront But coastal erosion and saltwater intrusion barriers are 
pervasive and serious. Efforts have been undertaken by the State 
and its partners, and have yielded mixed results.
Indeed erosion in coastal areas of Guinea is among others due to 
the configuration of the shoreline, the sediment transit, human 
factors and other natural factors.

The marine works anarchic implanted disrupt the mechanism 
that hydro sedimentary currents and littoral drift are the driving 
force. The rate of coastal erosion in some places is increasing. The 
morphological dynamics of the coast is the result of the use of 
space for industrial, urban, very diverse and high concentration of 
population in the arca. The mining of sand and shells is one of the 
factors that enhance the human dynamics of morpho coast.

The coastal zone of Guinea welcomes the largest population of 
the country (nearly 38%). This is justified partly by the fact that 
houses the country's capital and port facilities and industrial and

151

mailto:amisenia@gmail.com


IOC50 Conference KoH$epeHMMfl K50-neTHK> MOK

secondly because of the diversity of socio-economic activities 
facilitated by an abundance of natural resources.

All tourism activities related to coastal resources can give 
opportunity to the proposed reduction of poverty by providing the 
necessary assurances to make them profitable existing investments 
through attendance already significant and with strong growth 
opportunities.

Guinea lias an exclusive economic zone whose potential is 
estimated at 190 000 tones per year of which 110 000 tones for 
artisanal fisheries. It lias, moreover, a large river system with a 
potential catch as important. Fishennen are located along the coast 
and in some prefectures by the significant number of existing 
centers there (Boffa, Boke-Forécariah).

All these natural and anthropogenic factors weigh heavily on 
the coastal ecosystem on the one hand, and on the coastline which 
is shrinking gradually and continuously to the other. To find a 
suitable solution to these events and uncontrolled anthropogenic 
degradation of the coast, a diagnostic program on the national 
coastal erosion lias been launched in all coastal countries of the 
West African Monetary Union by State the West African 
(UEMOA). The results contribute to the fight against the recurrent 
phenomenon of coastal erosion and enable policymakers to 
regulate activities along the coastal states.
I. PRESENTATION
La République de Guinée est située en Afrique Occidentale entre 

7°05' N et 12°51' N et 7°30' W et 15°10'W. Elle couvre une superficie 
de 245 857 km2. Bordé par l ’Océan Atlantique sur environ 300 km de 
côte, elle a un relief varié allant des plaines du littoral à basse altitude 
aux zones montagneuses de l’intérieur du pays atteignant dans certains 
endroits une altitude de plus de 1000 mètres. La grande diversité des 
paysages résultant des reliefs contribue à la création de nombreux 
climats locaux avec leurs écosystèmes propres. Cette réalité fait 
distinguer quatre régions naturelles : la Basse Guinée ou Guinée 
Maritime, la Moyenne Guinée, la Haute Guinée et la Guinée Forestière.

II. LA ZONE COTIERE GUINEENNE
La zone côtière guinéenne s ’étend sur la façade Ouest de la Guinée 

Maritime du Nord au Sud, entre la Guinée Bissau et la Sierra Leone sur 
près de 300 Km. Appelée Basse Guinée ou Guinée maritime elle couvre 
15% de la surface totale de la Guinée (36.200 km2) et comprend une
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zone côtière marécageuse derrière laquelle s ’étend une plaine s ’élevant 
lentement jusqu’au pied des collines du Fouta Djallon.

L ’originalité de la zone du point de vue du relief, tient aux formes 
mêmes du littoral. C ’est une côte à "rias typiques": d ’énormes estuaires, 
en réalité bras de mer, où la marée remonte jusqu’à 30 km et plus, et 
dont l’eau ne devient saumâtre ou douce qu’au moment des grandes 
pluies. Ces estuaires traversent une frange de 30 à 50 km de plaines 
alluviales, basses, en partie marécageuses, traversées de minces cordons 
littoraux de sable. Les «rias» dessinent d ’énormes méandres, reçoivent 
d ’innombrables marigots, bras adjacents parcourus par les seuls courants 
de marées, s ’anastomosant parfois et séparant d ’innombrables îles.

En région côtière, les principales îles sont :
les îles Tristao qui forment la partie la plus septentrionale de la 

côte guinéenne ;
l ’île Alcatraz, qui est un rocher remarquable d ’une superficie 

estimée à 0,75 ha et qui n ’a pas de végétation. Elle est aussi appelée ile 
aux oiseaux de mer;

l ’île de naufrage, qui est constituée d ’une bande de sable restant 
découvert même en marée haute et située à quelque 230 km d ’Alcatraz, 
à la frontière avec la Guinée Bissau.

Ces îles qui servent de reposoir pour des milliers d ’espèces 
migratrices du paléarctique, sont aussi un site de nidification.

■ L ’île Motéba (Rio Pongo) déjà proposée comme Aire Marine 
Protégée (en étude), les vasières de cet ensemble constituent une aire de 
choix pour les oiseaux migrateurs du paléarctique occidentale ;

■ Les îles de Loos, constituées des îles de Tamara, Kassa, Room, 
Corail et Blanche. L ’île Blanche d ’une superficie de 10 ha, a été classée 
pour servir de dernier refuge substantiel aux tortues de mer qui viennent 
se reproduire en Guinée.
IE. HYDROGEOLOGIE ET HYDROLOGIE DE LA REGION D ’ETUDE

A. GEOLOGIE
La géologie de la Zone Côtière peut se résumer en 5 types majeurs 

[Figure 3], D ’Est en Ouest vont se succéder des grès blancs siliceux du 
Paléozoïque du Dahomeyen, du granité porphyroïde calcoalcalin à 
biotite du Protérozoïque, des gabbros et péridotites du Kakoulima et de 
la péninsule de Conakry, des syénites néphéliniques de l ’archipel des 
îles de Loos et enfin des alluvions marines sur la frange côtière qui 
pourront être colonisées par la mangrove.

Les rivages sont formés par la ceinture côtière relativement étroite 
jusqu’au point le plus élevé de l’influence de la marée. Les reliefs
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côtiers sont constitués par la surface entre les rivages et les limites 
intérieures de la zone côtière.

1. Le littoral
Couverture sédimentaire: Une description détaillée de la couverture 

sédimentaire a été effectuée par plusieurs auteurs [.Longhurst, 1958 ; 
M cM aster & Lachance, 1969 ; Em ilianov & Sakho, 1985 ; Em ilianov et 
al. 1988 ; Dom ain & Bah, 1993\. Le plateau continental guinéen est 
recouvert de sédiments principalement constitués de sables moyens et 
grossiers à teneur généralement faible ou nulle en carbonates de 
calcium. La vase se rencontre essentiellement dans la zone littorale. 
Deux groupes de faciès caractérisent la couverture sédimentaire.

2. Le plateau continental
Les faciès à dominante terrigène : Ils sont alimentés essentiellement 

par les apports continentaux dus aux cours d ’eau, et par la désagrégation 
de la roche en place. Il peut accessoirement exister des apports éoliens 
provenant du Sahara occidental [.Emilianov et alL., 1988\. Ces faciès 
terrigènes occupent la majeure partie du plateau continental. Ils peuvent 
être constitués soit de sables quartzeux avec présence fréquente de 
graviers latéritiques, soit simplement de vases. Ces vases, d ’origine 
terrigène, et riche en matières organiques assurent la fertilisation 
biologique des eaux côtières et contribuent à la grande richesse 
halieutique dans cette zone.

Les faciès à dominante organogène : Ce sont des sédiments dont la 
fraction grossière contient une proportion plus ou moins variable de 
carbonates de calcium (CaC03) sous la forme de débris coquilliers ou de 
squelettes d ’algues calcaire. Ce type de faciès est peu répandu. Il se 
rencontre d ’ une part surtout sur la partie Est et Sud-est du plateau 
continental sous la forme d ’îlots isolés qui séparent les paléo vallées, d ’ 
autre part au sommet de la pente continentale à partir de 80 mètres de 
profondeur. Les teneurs en C aC 03 sont rarement supérieures à 50%.

3. Nature des fonds
Une certaine hétérogénéité de la nature des fonds caractérise le 

plateau continental guinéen. Cependant, la répartition des éléments 
constituant le sédiment permet de distinguer schématiquement trois 
grandes zones (Postel, 1955 ; Domain, 1989 ; Domain & Bah, 1993). 
Ces zones, d ’importances inégales, se différencient par leur relief, leur 
profondeur et par la particularité lithologique des dépôts accumulés.

■Fonds de 0 à 20 mètres (zone de la proche bande côtière)
Avec une largeur de 20 à 90 km, cette zone représente la partie 

interne du plateau continental. Elle est fortement soumise à l ’influence 
de la dynamique estuarienne et à l ’action des courants de marée. C ’est 
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une zone caractérisée par une sédimentation active de particules fines et 
de limons d ’origine fluviatile enrichis en matière organique par les 
mangroves qui s ’étendent sur l’essentiel du littoral. Les fonds y sont 
constitués de vasières à 1’ exception de quelques zones de faibles 
extension au voisinage du Cap-Verga, de la presqu’ ile de Kaloum et des 
îles de Loos où les fonds deviennent rocheux avec présence de gravier et 
de sable.

■Les Fonds de 20 à 60 mètres (zone du plateau moyen)
D ’une largeur de 40 à 100 Km, cette zone occupe la plus grande 

surface du plateau continental guinéen. Elle se présente comme une 
plaine ondulée entaillée par les paléovallées du rio Komponi, du rio 
Nunez, de la Fatala et du Konkouré. C ’est une zone d ’accumulation de 
sédiments tant terrigènes (sables siliceux) que biogènes (sables 
coquilliers de la partie est et sud-est du plateau). Les sédiments vaseux y 
sont peu représentés et ne se concentrent qu’en taches isolées au 
voisinage des paléovallées.

■Les Fonds de 60 à 200 mètres (zone du plateau externe)
Cette zone est caractérisée par une pente plus accentuée et par la 

présence d ’importantes falaises longitudinales entre 90 et 100 mètres de 
profondeur. Sa largeur maximale est de 30 km. Les fonds sont 
généralement recouverts de vases sableuses riches en éléments 
carbonatés.

B. PEDOLOGIE
Les côtes guinéennes, basses, échancrées de profondes rias, presque 

exclusivement bordées par des vasières et des marais maritimes couverts 
de forêts de palétuviers, ont Fapparence de milieux stables. Cette 
impression est trompeuse, car le complexe hydro-sédimentaire qui les 
constitue est en réalité spatialement très instable et réagit rapidement à 
une modification des facteurs de Féquilibre morpho-sédimentaire. Sur 
ce littoral constitué essentiellement de sédiments fins, meubles et 
récents, très facilement remis en mouvement en dépit de la faible 
énergie des vagues, ces modifications d ’équilibre se traduisent, 
concrètement, par l ’évolution continue de la configuration du trait de 
côte et des vasières d ’estuaire. C’est dire les contraintes imposées à 
Faménagement hydro-agricole par les dynamiques morpho- 
sédimentaires.

L ’équilibre, instable, du trait de côte, de celui des berges des 
estuaires et des drains secondaires dont dépend F inondation/drainage 
des plaines, est principalement déterminé par deux groupes de facteurs 
plus ou moins étroitement liés aux composantes du climat, c ’est-à-dire
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imprévisibles et variables en permanence dans l ’espace et le temps. Il 
s’agit de la quantité et du type de sédiments apportés par les fleuves, des 
conditions de déplacement et de dépôt/érosion de ces sédiments le long 
de la côte par l’intermédiaire des courants engendrés par les marées et la 
houle.

Une augmentation ou une diminution de la pluviométrie sur les 
bassins-versants va modifier la quantité (et parfois aussi la nature) des 
sédiments apportés au fleuve par les versants, en même temps que la 
quantité d ’eau écoulée et les modalités de cet écoulement. Ce 
changement du rapport débit/charge du fleuve se répercute sur la 
quantité et la composition granulométrique (plus ou moins grande 
proportion d ’éléments fins) des sédiments apportés par les fleuves aux 
estuaires et à la mer. Il va déterminer, aussi, en un point donné, la 
capacité d ’érosion ou de sédimentation du cours d ’eau. En dehors de 
variations climatiques d ’ordre pluri-décennales, les apports 
sédimentaires varient dans d ’importantes proportions d ’une année sur 
l ’autre (variations interannuelles), et, considérablement, dans l ’année, 
entre saison des pluies et saison sèche. Ils sont donc, à différentes 
échelles de temps, de type spasmodique. On pourra, de manière imagée, 
retenir l ’idée de l’expulsion, plus ou moins périodique, par les fleuves, 
de « paquets sédimentaires » de volume et de composition variables.

L ’importance et la localisation des phénomènes de sédimentation / 
érosion le long de la côte (les deux peuvent se produire simultanément à 
faible distance ou se succéder dans le temps en un même lieu) dépendent 
donc en partie de l ’importance et de la nature, variables, de ces apports 
sédimentaires et des conditions de leur transport. Dans les estuaires, la 
sédimentation, la mobilisation et le déplacement des sédiments sont 
principalement liés à l ’amplitude des marées et au débit instantané du 
fleuve au moment de cette marée, c ’est-à-dire à la position plus ou 
moins à l ’amont ou à l’aval du contact entre eau douce et eau salée 
(biseau salé), ainsi qu’à la vitesse des courants de flot et de jusant.

Sur la côte, le transport est effectué essentiellement par les courants 
engendrés par la houle (dérive littorale). Leur direction, leur aptitude à 
éroder, transporter, déposer sont, pour un même lieu, liées à leur 
capacité de transport. Celle-ci est fonction de la vitesse et de l ’angle 
d ’incidence de la houle à la côte, elle-même dépendante de la direction 
et de la vitesse initiale de la houle au large (et donc de la direction, de la 
course et de la vitesse de vents formés dans l’Atlantique), modifiée par 
la diffraction introduite par la topographie, très mobile, des petits fonds. 
On peut ajouter que, compte tenu des caractéristiques morpho- 
sédimentaires de la côte guinéenne, 1‘énergie des vagues et clapots 
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déclenchés par des vents locaux peut être suffisante pour remettre en 
suspension et déplacer un matériel argileux. Aussi, à côté des apports 
fluviátiles, une part non négligeable du volume sédimentaire en transit et 
en dépôt provient de l ’érosion et de la remobilisation périodique des 
dépôts des vasières littorales et subtidales.

Bien évidemment les vents généraux ou locaux, à l ’origine de ces 
modalités de transports sont variables en vitesse et en durée et, dans une 
certaine mesure, en direction, en fonction de la période de l’année ainsi 
que d ’une année à l ’autre, modifiant ces modalités de façon 
significative. Il faut, par exemple, garder à l ’esprit le fait que la capacité 
de transport d ’une dérive littorale double pour une simple augmentation 
de 10° de l ’angle d ’incidence de la houle, mais devient brutalement 
nulle pour un angle supérieur à 50 - 55°.

L ’envasement ou le dévasement en un point, la vitesse de ces 
phénomènes, sont liés aux interactions permanentes entre ces multiples 
facteurs. On en conçoit l ’extrême complexité. L ’image à retenir est celle 
de « paquets sédimentaires » de volume et de composition variables, 
isolés ou entrains, transitant, se sédimentant ou se mobilisant le long du 
littoral à des vitesses variables et à différents pas de temps, en fonction 
de conditions hydrologiques et morphologiques locales liées aux 
caractéristiques du moment des facteurs climatiques.

Ces mouvements sédimentaires peuvent être rapides et amples, non 
seulement en front de mer, mais aussi le long des estuaires. Ils entraînent 
de brutales variations des conditions écosystémiques (dynamiques 
hydro-sédimentaires, pédologiques, phytogéographiques) et, par voie de 
conséquence, des conditions de l ’aménagement et de la mise en valeur. 
U n drain, important pour le fonctionnement hydraulique d ’un périmètre, 
peut s’envaser en quelques mois, une vanne peut, de même, être 
déchaussée (cas de Koba au nord), une digue emportée (cas de Kaback 
et Kakossa au sud), un sens de drainage progressivement s’inverser, 
avec les conséquences pédologiques et les incidences sur la production 
que l ’on connaît bien aujourd’hui en cette partie du littoral de Guinée.

Ajoutons que contrairement à une idée préconçue, la mangrove n ’est 
pas en mesure d ’empêcher en front de mer, l ’érosion du substrat vaseux 
des marais maritimes. Si elle est capable de coloniser rapidement un 
banc de vase fraîchement déposé et de contribuer à son exhaussement et 
à sa stabilisation relative, elle ne peut en aucun cas protéger durablement 
un ouvrage en cas de dévasement provoqué par un changement de 
l ’équilibre hydro-sédimentaire.

L ’île de Kabak illustre bien les conséquences de cette affirmation. 
En dépit d ’une histoire des aménagements caractérisée, depuis cinquante
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ans, par une succession d ’échecs, en 1996, a été construite une nouvelle 
digue, techniquement comparable à celle qui avait été emportée à la fin 
des années 1970. Elle reprend le même tracé, se situant simplement en 
retrait à l ’endroit de sa précédente rupture. L ’hydraulique a été revue, 
c ’est-à-dire qu’elle a été adaptée aux conditions de drainage et à la 
situation hydro-sédimentaire constatée au moment de la conception de 
l ’ouvrage. On se retrouve donc toujours dans le même cas de figure. 
Une digue en terre imposante, des ouvrages hydrauliques fixes, 
impossibles à adapter à une inévitable mobilité hydro-sédimentaire, si ce 
n ’est au prix d’un entretien très coûteux en temps pour les paysans 
(et/ou en argent pour l ’aide extérieure). Les mêmes causes produisant les 
mêmes effets, il est fort probable que tout autre aménagement n ’aura pas 
plus de succès que les précédents. Une démonstration du même type 
peut être facilement faite en ce qui concerne les causes des problèmes 
multiples qu’ont connu, depuis cinquante ans, les périmètres du rio 
Kapatchez, qui est également un site touristique par excellence mais, 
non aménagé.

C ’est là une des difficultés principales de l ’intervention en 
mangrove: de par les types d ’aménagements, permanents, lourds et 
coûteux, les périmètres hydro-agricoles supposent pour fonctionner et 
être rentabilisés, des conditions hydrologiques, sédimentologiques et 
agronomiques stables sur des périodes longues. Or, ces milieux de 
mangrove, qu’il s ’agisse de ceux de front de mer ou de ceux d ’estuaire, 
sont en permanence soumis à une très forte instabilité hydro- 
sédimentaire. Ces évolutions sont qualitativement et quantitativement 
imprévisibles. Il est extrêmement difficile et onéreux de lutter contre 
eux. Il existe donc une incompatibilité de fond entre le principe même 
du grand aménagement et l ’extrême mobilité du milieu biophysique. 
C ’est un certain type de conception du périmètre hydro-agricole qui est 
inadapté à la réalité hydro-morphosédimentaire du liüoral guinéen.

C. GEOMORPHOLOGIE
Morphologie des estuaires du nord de Conakry: cas de Konkouré

L ’estuaire du Konkouré se jeüe dans l ’Atlantique, au Nord Ouest de 
Conakry, la capitale guinéenne. Cet estuaire, à la morphologie proche 
d ’un delta, se compose de deux bras. Le premier, le bras principal du 
Konkouré, est le bras Ouest séparé en deux par une ile à son 
embouchure. Cette ile est vraisemblablement récente car son nom « 
Bokhnéné » signifie terre nouvelle en langue locale soussou. Le 
deuxième bras, le bras de la Sankiné ou bras Est, se jeüe dans la baie de 
Sangaréah, et est relié au bras principal par de multiples connections
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dans la mangrove. Cet environnement de mangrove comporte ainsi 5 îles 
principales avec une morphologie deltaïque.

L ’estuaire du Konkouré draine un bassin versant de 17 250 km2 
entre la Moyenne Guinée et la Zone Côtière. C ’est un milieu vierge 
colonisé par une épaisse mangrove peuplée principalement des genres 
Rhizophora et Avicennia. L ’estuaire du Konkouré présente un 
ennoiement limono argileux du littoral depuis la remontée eustatique du 
Nouakchotien dont le maximum fut atteint il y a environ 5000 ans 
(Bassot, 1966). Une superficie de 90 000 ha de mangrove y est protégée 
par la convention des zones humides RAMSAR ainsi que le sont 
d ’autres zones littorales guinéennes (Rio Pongo, Rio Kapatchez ainsi 
que les îles Tristao, Alcatraz et l ’île blanche de l ’archipel des îles de 
Los) portant à plus de 0,2 million d ’hectares la superficie totale de zones 
humides littorales protégées en Guinée. Le delta de mangrove du 
Konkouré représente près de 320 km2 de mangrove en intégrant la partie 
Est qui s ’étend au delà de Dubreka.

D. HYDROLOGIE
Cinq cours d ’eau importants débouchent en mer sur le plateau 

continental guinéen. Ce sont le Rion Compony, le Rion Nunez, la rivière 
Fatala, le fleuve Konkouré et la rivière Melacorée. Cinq autres, de 
moindre importance et fonctionnant comme des rias, arrivent à la mer 
sur la partie sud du littoral. Il s ’agit de la rivière Dubréka (ou Soumba), 
de la Tabounssou, de la Soumbouya, de la Morébaya et de la Forécariah.

Lors des fortes crues d ’hivernage, ces cours d ’eau apportent à la mer 
des matériaux fins soit arrachés aux berges soit provenant du 
missellement provoqué par les fortes pluies. Les cours d ’eau qui 
débouchent plus au nord sur les côtes de Guinée Bissau jouent aussi très 
certainement un rôle dans la sédimentation sur le plateau continental 
guinéen.

1. Courants marins généraux
Le Contre Courant Equatorial et le courant de Guinée sont les 

courants géostrophiques que l’on rencontre sur le Plateau Continental 
Guinéen. Le courant de Guinée est un cornant de surface chaud. Au sud 
des Bissagos les courants côtiers sont faibles et irréguliers, masqués par 
d ’importants courants de marée. Ainsi, devant la Guinée et la Guinée- 
Bissau, en raison de l’apport constant des fleuves et de la faible 
circulation de surface, les eaux peu salées peuvent persister jusqu’à la 
fin de la saison sèche.
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Le contre courant Equatorial engendre un upwelling sur la côte 
Ouest Africaine qui n ’apparaît que de la Mauritanie jusqu’au Nord de la 
Guinée Bissau et n ’affecte donc pas le Plateau Continental de Guinée.

Au mois de janvier et février, une branche du courant des Canaries 
porte les eaux fraîches de l’Atlantique Nord vers les Sud en longeant les 
côtes de Guinée par le large.

Au mois de mai, juin, juillet, ce sont les eaux tropicales chaudes et 
salées qui remontent vers le Nord et occupent la plus grande partie du 
plateau continental. L ’avant-côte est alors occupée par un « bourrelet » 
d ’eaux dessalées par la mousson et les fleuves côtiers.

2. Courants côtiers
La dynamique des eaux de la zone côtière guinéenne est déterminée 

en grande partie, par l’intensité des apports fluviaux et par la marée. 
L ’érosion de la zone côtière accélère la dynamique dans de nombreux 
estuaires. L ’importance du volume des apports fluviaux et la succession 
de la différente phase de la marée compliquent la circulation générale 
des eaux de cette zone.
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Figure 4: Carte des courants de surface d ’Afrique de l ’ouest.
Les flèches pleines indiquent les courants en été, les flèches en 

pointillés indiquent les courants en hiver.

Marée
L ’onde de marée est une onde quasi sinusoïdale lors de sa 

propagation sur le Plateau continental Guinéen. La marée sur les côtes 
guinéennes est de type semi-diurne à inégalité diurne (Guilcher, 1954). 
Le marnage observé au port de Conakry, port de référence, varie de 
1,3m en morte eau à 4,2m en vive eau. L ’estuaire est donc mésotidal 
(Diop, 1990). Les données concernant la marée sur le littoral Guinéen ne 
se trouvent que dans les documents publiés et les archives du Centre de 
Recherche Scientifique de Conakry Rogbanè. Cependant, l ’amplitude 
des marnages observés le long du littoral induit des courants de marée 
parallèles à la côte jouant un rôle essentiel dans le rasage des eaux et 
dans les dépôts de vase le long des côtes.

La marée est du type semi-diurne à faible inégalité diurne. Le niveau 
moyen est de + 2,08 mètres (zéro des cartes marines). Le marnage est de 
4,25 mètres à Conakry et 5 mètres à Kamsar. Ce sont les plus fortes 
amplitudes de toute l’Afrique atlantique.
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Les courants de marée dominent l ’hydrologie de la zone péri- 
littorale. Les courants de flot portent du Sud-ouest au Nord-est avec les 
vitesses comprises entre 0,3 et 0,7m/seconde selon l ’amplitude de la 
marée. Les courants de jusant portent dans la direction inverse avec des 
vitesses égales en saison sèche ou supérieures en saison des pluies.

3. Régime de houle
On distingue deux types de houles :
- Les houles du large dont la période est supérieure à 10 secondes 

et qui ne dépassent que rarement 0,75 mètre de hauteur proviennent 
généralement de l’Ouest ou de l ’Ouest Sud-ouest et parfois, entre 
décembre et mars, du Nord-ouest.

- Les houles d ’origine régionale de période inférieure à 7 secondes 
et de hauteur pouvant atteindre 1,50 mètre proviennent de l ’Ouest Nord- 
ouest en saison sèche et de l ’Ouest Sud-ouest en saison des pluies.

En effet, l ’agitation des côtes est particulièrement complexe en 
Guinée. Guilcher (1954) fait remarquer la position planétaire particulière 
de la Guinée au point de vue de la jonction des houles boréales et 
australes. Toutefois l ’auteur nous rappelle aussi que les houles 
océaniques qui atteignent la côte guinéenne sont d ’origine lointaine et 
donc très amorties par la distance parcourue sans vent d ’entraînement 
(zone des calmes tropicaux) ainsi que par la grande largeur (entre 80 
miles et 100 miles) et la faible profondeur du Plateau Continental. En 
effet, la quasi totalité de l ’énergie des houles est absorbée sur le Plateau 
Continental en raison de la grande quantité de vase molle et vase non 
consolidée présente sur les fonds inférieurs à 20 mètres engendrant ainsi 
une forte turbidité des eaux littorales. Aussi les vagues issues des vents 
locaux (clapots) ont autant, voire plus d’importance que les houles du 
large. Les vents locaux mettent en mouvement, par l ’intermédiaire du 
clapot, des dérives sédimentaires locales (Rue 1998).

Les travaux de Leroux (2001) ont montré par une analyse mensuelle 
des vents que ces derniers varient en fonction de la saison et qu’ils sont 
commandés par la position de l’équateur météorologique (ligne de 
séparation des influences anémométriques australes et boréales).

D ’avril à novembre, les influences australes sont dominantes et 
provoquent des vents passant progressivement du Sud au Sud Est. Les 
houles générées par ces vents engendrent alors une dérive littorale 
théorique S -N et des clapots locaux.

De décembre à mars, la migration vers le Sud de l’équateur 
météorologique positionné au Sud de la Sierra Leone privilégie 
l ’influence de l ’atlantique boréal, inversant le régime des vents. Les
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vents de NO engendrent donc une houle oblique générant une dérive 
littorale théorique N- S.

Cependant dans l ’embouchure du Konkouré aucune figure morpho 
sédimentaire ne nous permet d ’établir l ’influence de la dérive littorale 
(pas de flèche sableuse) et l ’action des houles marines semble donc 
négligeable. En revanche l’action des brises thermiques quotidiennes 
génère un clapot susceptible de remettre en suspension les vases 
fraîchement déposées sur les berges et de provoquer jusqu’au 
déchaussement des palétuviers de front de mer en période d’érosion 
côtière et d ’intense agitation marine. La variabilité interannuelle des 
régimes de vents et de houle, ou clapot, engendre ainsi des périodes 
d ’érosion côtières où les mangroves littorales de l ’embouchure ont 
fortement été érodées et des périodes de calme où les mangroves 
littorales se sont développées, colonisant les bancs de vases récemment 
consolidés, au moins lors des deux dernières décennies (Bertrand, 1993; 
Rue, 1998).

IV. PROBLEMATIQUES DES AMENAGEMENTS DE 
DEFENSE CONTRE L ’EROSION COTIERE

En effet le développement de la riziculture en zone littorale 
guinéenne passe par la mise en valeur des importantes plaines 
estuariennes ou de front de mer. Mais l ’érosion côtière et l ’intrusion 
saline constituent des obstacles omniprésents et sérieux. Des efforts ont 
été entrepris par l ’Etat et ses partenaires, et qui ont donné des résultats 
non stisfaisants pour le moment.

Par ailleurs, des ouvrages maritimes « anarchiquement implantés » 
dans le cadre d’activités industrielles et urbaines très variées, perturbent 
le mécanisme hydro sédimentaire sous l'impulsion des courants de 
dérive littoral et exacerbent la vitesse d'érosion de la côte.

Enfin l ’exploitation du sable et des coquilles est aussi l ’un des 
facteurs qui influencent la morpho dynamique de la côte.

En effet l ’érosion en Zone Côtière Guinéenne est due entre autres à 
la configuration du rivage, au transit sédimentaire, à la configuration du 
rivage, aux facteurs anthropiques ainsi qu’à d ’autres facteurs naturels.

Les ouvrages maritimes « anarchiquement implantés » perturbent le 
mécanisme hydro sédimentaire dont les courants de dérive littorale sont 
l’élément moteur. La vitesse d'érosion de la côte en certains endroits 
s’accroît. Cette morpho dynamique de la côte est la conséquence des 
utilisations de l'espace pour des activités industrielles, urbaines très 
variées et de la forte concentration de la population dans le secteur. 
L ’exploitation du sable et des coquilles, est l ’un des facteurs 
anthropiques qui renforcent la morpho dynamique de la côte.
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Parmi les facteurs naturels régissant la dynamique côtière on peut citer:
■ Les vents réguliers assurant l ’animation des vagues d ’énergie 

variable, dont les hauteurs moyennes arrivent à 1,25 mètre avec une 
période de 4 à 6 secondes ;

■ Les comportements des plages qui résultent de l’action des 
vagues d ’énergies modérée et élevée du fait d ’un plateau continental 
dissipant l ’énergie des vagues à la côte.

Aux périodes pluriannuelles d ’excédent pluviométrique et de 
faiblesse continue des vents de mer correspondent une progression de la 
mangrove sur la mer, un élargissement des chenaux principaux, et un 
envasement des têtes de chenaux d ’estuaires ; aux périodes de déficit 
pluviométrique et de regain des vents de mer correspondent à une 
rétraction des vasières de front de mer (érosion), une réduction du 
calibre des chenaux principaux et une abrasion dans les têtes de chenaux 
d ’estuaires. Toutes les observations témoignent donc d ’une mobilité des 
côtes de Guinée, du caractère sub-actuel de leur formation, de leur 
possible expansion sur la mer et de l’origine hydrodynamique et 
climatique de ces mouvements. Cette mobilité se traduit par des 
alternances de périodes d ’érosion et de sédimentation et donc de 
transferts de matériaux entre la côte, l ’avant-côte, les estuaires et la 
mangrove. Telle est l ’état actuel de certaines parties du littoral guinéen.

Les digues et les ouvrages de contrôle de l’eau réalisés en front de 
mer ont toujours souffert de cette mobilité des rivages, tant en raison des 
variations d ’agressivité de l’agitation (cas de Kaback et Kakossa), que 
des modifications de régime sédimentaire vaseux ou sableux (cas de 
Koba). En conséquence, il revient maintenant aux ingénieurs de 
concevoir, si cela s’avérait nécessaire, un mode de drainage de front de 
mer qui tienne compte de cette instabilité [O. Rue, 1998\.

V. MOBILITE DES POPULATIONS VERS LA ZONE COTIERE
La zone côtière guinéenne accueille la population la plus importante 

du pays (près de 38%). Cela se justifie d ’une part, par le fait qu’elle 
abrite la capitale du pays et les installations portuaires et industrielles ; 
d ’autre part à cause de la diversité des activités socio économiques 
favorisées par une abondance des ressources naturelles.

Le littoral guinéen apparaît comme une zone d ’attraction à deux 
niveaux. La concentration de la population y est visible à l’échelle 
régionale, mais aussi nationale. Dans un cas comme dans l ’autre, elle se 
traduit par un double mouvement vers les villes et vers les campagnes 
les plus côtières.

A l ’échelle régionale, la richesse écologique des campagnes du 
littoral permet une grande diversité d ’activités. Ce potentiel, joint à
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l ’existence d ’un réseau urbain et de transport relativement dense, crée 
des opportunités économiques qui poussent de plus en plus de ruraux de 
l ’intérieur de la Guinée Maritime (Zone Côtière) à migrer vers la côte. 
Ainsi, le développement de la fdière pêche a joué un rôle moteur 
important.

Cette capacité d ’intégration de la filière pêche génère un 
mouvement de main-d’œuvre en direction de la côte. Mouvement 
saisonnier d ’abord puisque, dans un premier temps, la pêche artisanale 
n ’est généralement pas pratiquée toute l ’année, puis définitif car 
l ’intégration plus complète dans la filière nécessite une présence 
permanente sur le littoral afin d ’optimiser les conditions de 
commercialisation ou l ’utilisation et la rentabilité des investissements en 
matériel. \Source: les travaux de Georges Rossi, D. Bazzo et M . Lauffer  
p. pp.31-62],

Le solde migratoire de la zone côtière est alors positif et se situe 
dans l ’ordre de 9,7%. Ce qui entraîne une forte augmentation de la 
population ; qui est passée de 1 600 122 habitants en 1983 à 2 112 666 
habitants en 1990 pour atteindre en 1996, 2 570 000 habitants (soit 37% 
de la population guinéenne). A ce rythme, elle pourrait couvrir dans 
quelques décennies plus de la moitié de la population du pays. Cette 
forte concentration de la population sans cesse galopante sur le littoral 
contribue sûrement à la destruction massive des forêts de mangrove 
protectrices du trait de côte. C ’est un ensemble d ’effets collatéraux 
négatifs à la protection de l ’environnement côtier.

VI. L ’ADAPTATION DE LA ZONE COTIERE AUX 
CHANGEMENTS CLIMATIQUES

La problématique des changements climatiques pose un certain 
nombre de défis dans la zone côtière guinéenne dont : (i) la protection 
des aires agricoles, (ii) la protection des écosystèmes côtiers et des 
infrastructures côtières.

Comme sur n ’importe quelle autre côte, les changements 
climatiques sont sous-tendus par la variation de la température, de la 
pluviométrie et du niveau de la mer. C’est dans le cadre de l’élaboration 
de la communication initiale pour le Changement Climatique que des 
études spécifiques ont été conduites sur le thème. Elles sont portées sur 
la situation climatique de base et sur la vulnérabilité de la zone côtière, 
prélude aux études d ’adaptation.

En effet au cours de ces études on a procédé à une simulation en 
proposant une méthode de calcul prévisionnel appliqué à la situation 
actuelle de la Guinée Conakry dont, les résultats estimatifs ont été les 
suivants : aux sensibilités 1.5°C, 2.5°C et 4.5°C, des fontes de glaciers
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entraîneront les élévations du niveau de la mer. Dans le tableau ci- 
dessous sont portés les résultats obtenus à l ’aide du modèle 
unidimensionnel de «remontée-diffusion» (GUINEE/PNUD/FEM, 
2004).

Dans ce tableau on a projeté le niveau d ’élévation de la mer pour les 
années 2050 et 2100, sous l’action des différentes sensibilités (Projection 
d ’élévation des niveaux de la mer en centimètres).

Tableau 5 : Elévation du niveau de la mer aux années 2050 et 2100 à 
différentes sensibilités

Sensibilité Projection élévations des niveaux en mer en cm

2050 2100
1.5°C 9 15
2.5°C 18 42
4.5°C 40 78

Les élévations du niveau de la mer sont ainsi en moyenne, de 18 et 
42 cm pour les années 2050 et 2100 alors que, la forte fonte des glaciers 
sous 4.5°C engendrerait des élévations de 40 et 78 cm, respectivement.

En Guinée, l ’observation marégraphique aux différentes stations 
(GUINEE/PNUD/FEM, 2004) indique que le niveau moyen de la mer est à 
une hauteur de 208 centimètres. Les hautes eaux sont comprises entre 390 
cm au sud et 590 cm au nord. La part de variations dues aux phénomènes 
météorologiques est de 40 cm. La hauteur des niveaux d’inondation 
correspondants se situe entre 430 cm au sud et 630 cm au nord.

Face à de telles situations, les stratégies d ’adaptation envisageables 
proposées dans la Communication nationale de la Guinée sur les 
changements climatiques se résument comme suit:

-approfondir la connaissance de la zone côtière guinéenne ; 
-organiser la protection et la valorisation des écosystèmes de 

mangroves ;
-faire la protection et Faménagement des sites côtiers ;
-prendre des mesures d ’augmentation de la productivité des plaines 

et accessoirement réduire les pressions sur les écosystèmes naturels ;
-lutter contre la pollution côtière et améliorer les conditions 

économiques et sanitaires des populations.
Evaluation des risques
De par son climat, la nature de ses sols et sous-sols, son relief et à 

cause des activités socio-économiques qui y sont menées, la côte 
guinéenne est confrontée aux risques suivants :

a) Les Risques Naturels
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• Risques hydroclimatiques ;
• Risques géologiques ;
• Risques océaniques
b) Les Risques d ’Origine Humaine
• La destruction des mangroves
• Le changement climatique ;
• Le déversement des produits toxiques ;
• Les activités minières.
VII. ANALYSE DES SCENARIOS DE CHANGEMENTS 

CLIMATIQUES EN ZONE COTIERE DE GUINEE
Les enjeux environnementaux dus à la variabilité/changements 

climatiques et aux actions anthropiques sont : la menace des 
écosystèmes (coupe abusive des bois de mangrove, perte d ’habitats et 
d ’espèces) ; l ’érosion côtière (destruction des infrastructures et 
aménagements côtiers..) ; l ’intrusion saline (baisse de la production et de 
la productivité des sols) ; la submersion des terres ; la pollution côtière 
et marine ; l ’épuisement progressif des stocks de ressources 
halieutiques etc.

Le scénario SCENGEN (échelle régionale) a été utilisé pour la zone 
côtière guinéenne en utilisant des valeurs de la variation de la 
température et de la pluviométrie pour les sensibilités 1,5°; 2,5° et 
4,5°C pour les horizons 2020, 2050 et 2100. (voir tableau ci-dessous).

Tableau de Projection du niveau de la mer en fonction de l ’élévation de la 
Température et la Pluviométrie D ’après le scénarion SCENGEN

Sensibilités
(°C)

Projection du niveau de la mer aux différentes 
années

2020 2050 2100
1,5 2 cm 8-9 cm 12-15 cm
2,5 8 cm 18 cm 42 cm
4,5 15 cm 40 cm. 78 cm

I Source : Document sur le Changement Climatique en République de Guinée] 
En effet, les élévations du niveau de la mer sont ainsi en moyenne, 

de 18 et 42 cm pour les années 2050 et 2100 alors que, la forte fonte des 
glaciers sous 4.5°C engendrerait des élévations de 40 et 78 cm, 
respectivement.

En Guinée, l ’observation marégraphique à différentes stations 
(GUINEE/PNUD/FEM, 2004) indique que le niveau moyen de la mer 
est à une hauteur de 208 centimètres. Les hautes eaux sont comprises
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entre 390 cm au sud et 590 cm au nord. La part de variations dues aux 
phénomènes météorologiques est de 40 cm. La hauteur des niveaux 
d ’inondation correspondants se situe entre 430 cm au sud et 630 cm au 
nord.

Il ressort de l’analyse des projections climatologiques qu’en l’an 
2100, la zone côtière subira une élévation de température de l’ordre de 
0,3 à 4,8°C et une réduction de la pluviométrie pouvant atteindre 25 % 
pour la sensibilité 4,5°C.

En effet l ’analyse des différents scénarii utilisés par les experts 
(PANA) confirment la tendance générale actuelle d ’une augmentation 
de la température et une baisse des précipitations à l ’échéance 2100 
suivant les sensibilités 1,5°C ; 2,5°C et 4,5°C. Ces projections sont 
établies en partant du rapport du GIEC de 1996 qui n ’a pas 
suffisamment pris en compte la dynamique des forces motrices telles 
que la croissance démographique, le développement socioéconomique et 
l ’évolution technologique dont les évolutions futures sont hautement 
incertaines. Le quatrième et dernier rapport du GIEC (2007) atteste que 
la température globale planétaire augmenterait de 1,8 à 4°C d ’ici la fin 
du XXIème siècle (données les plus optimistes). Alors, si cela se vérifie, 
le niveau des mers monterait de 18 à 59 cm d ’ici 2100. Cependant ces 
prévisions devront être revues à la hausse compte tenu des nouvelles 
donnes qui n ’étaient pas prises en considération par les modèles utilisés 
et ce, à cause de l’incertitude liée à la fonte des glaces, à leur interaction 
avec les océans et à la manifestation des forces motrices. Ces aspects du 
problème ne peuvent être négligés quand on se réfère aux études 
réalisées au cours des trois dernières années par GIEF.

L ’analyse des scénarii sectoriels en zone côtière guinéenne nous 
permet de conclure ce qui suit :

■ Agriculture : Il est établi que le site de Koba est celui dont 
l ’activité d ’érosion sera la plus prononcée. Le scénario projeté pour 
l ’année 2050 concernant ce site indique une amplification de la marée, 
favorisant ainsi des actions abrasives des cornants résiduels. Le niveau 
d ’inondation attendue dans les plaines de Koba (5,50 m) provoquerait 
une submersion de 80% des ouvrages et des basses terres le long de son 
littoral (pour la sensibilité de 2,5°C correspondrait à peu près 28 860 ha 
et pour la sensibilité de 4,5°C pour 46 800 ha approximativement).

■ Pêcherie : La zone côtière contribue pour 90% de capture de 
poissons. En 2001, le secteur de la pêche a employé entre 150 000 et 
200 000 personnes. L ’élévation du niveau de la mer entraînerait à la 
longue, la disparition de certaines zones de mangroves, la perturbation 
de la structure thermohaline des couches d ’eau, la perte potentielle 
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d ’habitats et des frayères et la migration ou la disparition de certaines 
espèces. Cela modifierait la composition mosaïque des espèces 
commercialisables et réduirait la productivité halieutique, en rapport 
avec la nouvelle structure de l’écosystème côtier.

Sur le plan national les observations jusqu’ici faites sur la côte 
guinéenne, n ’ont révélé aucune variation du niveau de la mer. 
Cependant, le réchauffement de la terre qui ne fait pas de doute 
entraînerait une augmentation du volume des océans au cours des années 
à venir. Face à de telles situations, les stratégies d ’adaptation 
envisageables proposées dans la Communication nationale de la Guinée 
sur les changements climatiques se résument comme suit :

• Approfondir la connaissance de la zone côtière guinéenne ;
• Organiser la protection et la valorisation des écosystèmes de

mangroves ;
• Faire la protection et l ’aménagement des sites côtiers ;
• Prendre des mesures d ’augmentation de la productivité des

plaines et accessoirement réduire les pressions sur les écosystèmes
naturels ;

• Lutter contre la pollution côtière et améliorer les conditions 
économiques et sanitaires des populations.

VIII. ANALYSE DES RISQUES ET DE LEURS IMPACTS SUR 
LES DIFFERENTES ZONES COTIERES

Le scénario projeté pour l’année 2050 prévoit des risques possibles 
d’amplification de la marée, favorisant des actions abrasives des 
courants résiduels. Avec le niveau d ’élévation de la mer attendu (5,50 
m), près de 80% des ouvrages de Koba seront submergés, ainsi que 
toutes les basses terres. Les impacts négatifs associés à ce phénomène 
auront une influence sur les infrastructures existantes et les 
aménagements qui y sont réalisés.

Les Changements climatiques prévus de 4,88m à 5,18 m au niveau 
de Kaback auront pour méfaits la submersion et la rupture des diguettes 
de protection des casiers rizicoles, les destructions des habitats près des 
côtes. Les populations migreront à la recherche de nouveau sites 
d’habitation et de nouvelles sources de revenus.

L ’estimation des pertes possibles de surfaces exploitées pour la 
riziculture en zone côtière guinéenne suite aux changements climatiques 
serait de 37% pour une augmentation de 2.5°C et de 60% pour une 
augm entationde4.5°C en2100.

Les changements climatiques amorcés affecteront les acteurs 
socio économiques et les ressources sur quatre plans :

169



IOC50 Conference KoH$epeHMMfl K 5 0 - n e T H K >  MOK

Sur le plan économique : les principales activités socioéconomiques 
(la riziculture, la saliculture et la pêche côtière etc.) impliquant plus de 2 
000 000 de personnes seront perturbées, si des politiques d'adaptation ne 
sont pas mises en œuvre. Une augmentation de 0,5 mètre du niveau de la 
mer d'ici 2100 conduirait à une perte directe de terres par le biais de la 
submersion et de l'érosion. Dans ce cas, plus de 300 000 personnes 
pratiquant la riziculture en zone côtière dans les périmètres rizicoles 
aménagés de Boké, Tougnifily, Koba, Dubréka, Kakossa, Kabak etc 
seront affectées. Notons cependant que ces agriculteurs du littoral 
fournissent près de 42% de la production en riz. Traduit en termes 
économiques, les dommages causés aux infrastructures de ces zones 
pourront être estimés à plusieurs centaines de millions de dollars US.

• Sur le plan Ecologique : l ’immersion prolongée de la mangrove 
pourrait conduire à une perte de la biodiversité. La hausse du niveau de 
la mer menacerait les biotopes des zones côtières dont la disparition, la 
dégradation ou la salinisation constitueraient des risques élevés pour les 
espèces résidentes.

• Sur le plan de la sécurité : des pertes d ’habitation pourraient 
concerner près de 30% de la population côtière, estimée à plus d ’un 
demi-million de personnes ; un déplacement massif des populations 
provoquerait de graves conséquences, si des mesures d ’adaptation ne 
sont pas prises.

• Au plan sanitaire : avec la multiplication des plans d ’eau 
favorables à la prolifération des agents vecteurs de maladies comme le 
paludisme et la diarrhée, on pourrait assister à la recrudescence des 
épidémies. Aussi, l ’élévation du niveau de la mer pourrait affecter les 
ressources en eau potable.

A la lumière de l’analyse des différents scénarii, on pourrait 
admettre que le littoral guinéen est sensible et vulnérable. L ’analyse 
révèle que les zones de Kamsar, Koba, Kito, Kaback Kakossa peuvent 
déjà être considérées comme zones à risque. Il est cependant nécessaire 
dans le cadre de l ’élaboration du schéma directeur de l ’érosion côtière 
de la sous région ouest africaine, de mener des enquêtes beaucoup plus 
approfondies en conduisant des missions de terrain.

CONCLUSION
A. Stratégie nationale
Une stratégie nationale de lutte contre l’érosion côtière devra être 

basée entre autres sur les axes ci après :
1. Intégrer la lutte contre l ’érosion côtière dans le cadre d ’une 

vision stratégique de l ’aménagement des zones littorales prenant en
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compte notamment les problématiques liées au changement climatique 
et à la conservation de la biodiversité

2. Renforcer les capacités aux différentes échelles en matière de 
lutte contre l’érosion côtière (réalisation de diagnostics, caractérisation 
des enjeux, élaboration de cartes de sensibilité des zones littorales, 
systèmes de suivi et d ’information et réseaux d ’échange et de 
capitalisation des meilleures pratiques),

3. Identifier les interventions prioritaires visant à la lutte contre 
1‘érosion côtière sur la base d ’études préalables suffisantes et d ’une 
analyse stratégique des enjeux socioéconomiques et écologiques

4. Elaborer et mettre à jour des cadres législatifs et réglementaires 
aux différentes échelles en cohérence avec les conventions 
internationales pertinentes

5. Mettre en place des modes de financement durables pour la 
lutte contre l’érosion côtière, fondés sur les contributions nationales et 
des mécanismes de coopération internationaux appropriés

B. Propositions de recommandations
1. Développer au sein des organismes internationaux tel que le 

SINEPAD un cadre institutionnel pour coordonner la mise en œuvre de 
la stratégie sous régionale de lutte contre l’érosion côtière ; dans ce 
contexte, favoriser les synergies entre les Conventions d ’Abidjan, de 
Nairobi, de Djeddah et de Barcelone

2. Décliner la stratégie africaine au niveau sous-régional en 
responsabilisant les entités appropriées de leur mise en œuvre (schéma 
directeurs, plans, etc.)

3. Utiliser, dans l ’immédiat, les outils de prospective et d ’évaluation 
environnementale pour tout projet d ’aménagement côtier et marin

4. Mettre en place des observatoires et des systèmes d ’information 
plurisectoriels sous régionaux et régionaux sur les phénomènes 
d ’érosion côtière et leurs impacts

5. Promouvoir les financements endogènes et la participation de la 
communauté financière internationale et des banques de développement 
régional dans la lutte contre l ’érosion côtière

6. Mettre en place un Comité permanent de suivi des 
recommandations issues des différentes conclusions.
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THE DEVELOPMENT OF SOMALI MARINE RESOURCES
Siyad Ali Jama

E nvirom ental & Coastal D evelopm ent M inistry o f  F isheries and  M arine
R esource o f  P untland  Somalia, Puntland, northeastern Somalia.

E-mail: Enviromental@Somaliapuntlandgovt.com

PA3BHTHE COMAJIHHCKHX MOPCKHX PECYPCOB
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CoMOJlU

Background
The vacuum created by the collapse of Somali central government in 

January 1991 has devastated Somalia. The widespread of anarchy and 
turmoil has led the country in to the destruction of all government 
institutions and the progressive exodus of the overwhelming majority of 
the nation’s civil

servants have joined the Diaspora and are scattered throughout the 
world in search of survival and security for themselves.

No other country, has ever severely ravaged by civil-war has 
suffered the total destruction of its institutions and civil service like 
Somalia. The collapse of the state education system provides another 
serious impediment to institution building. Even though some schools, 
colleges and even universities have been re-established, largely on an ad 
hoc basis, but also with support from UN agencies, there are limited 
number of new school leavers and suitably-qualified graduates to 
provide the basis for a new civil service. It is almost as if a complete 
generation of experienced administrators has been lost from Somali 
society, exacerbated by the fact that the marine sector has inherited the 
least development of infrastructure and qualified human resources from 
the previous Somali government when compared to other agencies and 
institutions.

I. Executive Summary
Fish stocks along the coast of Somalia are amongst the most 

productive in the world as a result o f nutrient-rich water upwelling from 
the depths of the northern Indian Ocean. W hilst fishing has always been 
important to the coastal communities, the majority o f Somalis eat very 
little fish as is to be expected amongst nomadic herdsmen, and 
consequently the fisheries resources had remained largely untapped until 
relatively recent years, but currently the economical collapse, high
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unemployment rates and the internal displacement have increased 
pressure on the marine resource utilization.

Also, the absence of any law enforcement agencies since the 
collapse of the central government has allowed unscrupulous 
international fishing companies to exploit Somalia’s fisheries resources 
without regard to proper management and moreover without payment or 
compensation for the privilege. Somalia has a very long coastline of 
1,880 miles (3,025 km) due to its position at the Horn of Africa with 
coasts bordering the Gulf of Aden to the north and the northern Indian 
Ocean to the south-east, of this approximately 2.7 miles (1,400 km) lies 
within Puntland. The continental shelf is generally narrow with the 
result that Somali fishermen have traditionally fished for tuna and other 
pelagic species from small boats operated from the shore. In addition to 
territorial waters extending 12 nautical miles from the coast, Somalia 
has an Exclusive Economic Zone (EEZ) of 200 nautical miles.

II. Mission Statement
The waters along the Somali coast are fed by nutrient-rich cold 

water upwelling from the depths of the northern Indian Ocean. The 
nutrients support vigorous plankton production, which in turn supports 
rich pelagic and demersal fish stocks along the Somali coast. The 
highest production appears to occur between Ras Asir and Gara’ad 
where coastal fishing communities are concentrated. There is also a 
valuable spiny lobster fishery along the coast of Puntland. The potential 
sustainable yield of the territorial waters and EEZ of the whole of 
Somalia has been previously estimated to be in order of 200,000 t/yrl. If 
properly developed and managed, it is believed that Somalia’s fisheries 
resources could generate in excess of US$100 million per annum; some 
estimates even put the number as high as US$300 million per annum 
However, there are no reliable statistics for fish and shellfish catches or 
landings from Somali waters. Those few data that exist date from the 
1980s and cannot be relied upon. However, the large number of 
unlicensed foreign fishing vessels operating along the Somali coast since 
1991 provides adequate evidence of the enormous fisheries wealth in 
Somali waters. Given the absence of any effective enforcement 
operation, some fish and shellfish stocks may already be fully exploited 
or in some cases even over-exploited as a result of these illegal fisheries. 
As there are no patrols/coast guards it creates opportunities for the 
illegal fishing in Puntland waters and ships reportedly use 
internationally prohibited fishing methods that involves drift nets and 
dynamites, which destroys the coral reefs and other habitats for the 
lobster and other marine crustaceans and fish. The illegal activities have
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negatively impacted the artisanal fishing and have severely reduced the 
local by catch.

In addition to a coastguard and fisheries protection capacity, 
Puntland state of Somalia urgently needs to establish proper fisheries 
data collection and stock assessment capabilities in order to manage its 
marine resources on an effective and sustainable basis.

We are hereby to submit our appeal to your benevolent organizers, 
requesting full support and assistances in the fields of training and 
capacity building for the staff ministry of fishery and sea transport as 
well as scholarships for the young generation, the private sectors and 
practitioners from the civil society who are currently involved in the 
conservation of our marine resources and the related coastal 
environmental issues.

INVESTIGATING CHANGES IN THE ATLANTIC WATERS 
CHARACTERISTICS ALONG THE EGYPTIAN 

MEDITERRANEAN COAST
M.A. Said, M.A. Gerges, I.A. Maiyza, M.A. Hussien and A. A. Radwan

N ational Institute o f  O ceanography and  Fisheries, Alexandria, E gypt 
E-mail: mamsaid2(a)hotmail.com

HCCJIEflOBAHHE H3MEHEHHH B XAPAKTEPHCTHKAX 
ATJIAHTHHECKHX BO/I B/IOJIB ETffllETCKOTO 

nOEEPEyKBH CPE/IH3EMHOTO MOPH
M A .Caiix M. A. Teprec, H.A. Mauia. M. A. XyceiÍH, A. A. PanBaH 

Haifuouajibubiü uucmumym otceauozpacpuu u puôojioecm ea, 
AjieKcaudpuH, Ezunem

The paper investigates the changes in characteristics of the Atlantic 
Waters (AW) as they move eastwards along the Egyptian coast in the 
South-eastern Mediterranean.

The study analyzed a long series of temperature, salinity and a, data, 
collected by several expeditions that were carried out by research 
vessels of different nationalities, including Egypt, during the period 
1959-2008, averaged for the winter and summer seasons.

The paper also examined the long-term (50 years) changes that 
occurred in the characteristics of the water masses off the Egyptian coast 
as a result of damming the Nile River in 1965 and the subsequent 
cessation of its discharge into the Mediterranean. These changes were 
considered in terms of their possible contribution to the observed 
changes in the characteristics of the AW along the Egyptian coast.
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The results show that the sea surface temperature of the southeastern 
Mediterranean waters off the Egyptian coast varied between 16.6-18.5°C 
in winter, and between 22-28°C in summer. Furthermore, the salinity of 
the coastal waters off the Egyptian coast has, on average, increased from 
26.675 in 1964 before the erection of Aswan Dam, to around 38 in the 
1970s and reached more than 39 in 2008.

Vertically, only one water mass could be observed in winter in the 
upper 200 m layer, whereas in summer, three distinct water masses 
could be observed. The subsurface water mass, which is of Atlantic 
origin, occupying the 50-150 m layer and characterized by low salinities 
ranging from < 38.60 to 38.80, runs throughout the study area from west 
to east and spreads over the range of density between 27.5-28.5 a,.

Temperature and salinity anomalies indicated increasing trends for 
both temperature and salinity that reached 0.62°C/dec and 0.067/dec, 
respectively for the Mediterranean surface waters. For the Atlantic 
water, the trends were 0.56°C/dec for temperature and 0.035/dec for 
salinity. These results confirm that the increase of temperature and 
salinity of AW with time are attributed to both anthropogenic 
modifications, especially the Nile damming, and the local climatic 
changes, which need further investigation.

ADEQUATE PHYSICAL AND MATHEMATICAL 
DESCRIPTION OF OCEANS AND SHORES DYNAMICS

Yuli D . Chashechkin
A. Yu. Ishlinskiy Institute fo r  Problem s in M echanics o f  the Russian  

A cadem y o f  Sciences and  Physical Faculty o fM . V. Lom onosov M oscow  
State University, Russia  

E-mail : chakinir/ipmncl.ru 
The growing bulk of observational data indicates an existence of 

structural elements of flows with sharp boundaries. Specific extended 
fine components of the flows affect the dynamics, energetics and the 
evolution of natural processes in the atmosphere and ocean. Describing 
an evolution of environmental systems requires the complete system of 
fundamental equations for mechanics of inhomogeneous 
multicomponent fluids, including the differential equations of continuity 
by d'Alembert, the motion by Navier-Stokes, heat transfer by Fourier, 
matter transport by Fick and closing equation of state by Mendeleev 
with a physically reasonable boundary conditions... The condition of 
compatibility defines the high order of such a system. In the 
approximation of the smallness of dissipative factors (viscosity, thermal 
conductivity, diffusion) family of solutions includes both regular and
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wide class of singularly perturbed functions - rediks  and sidiks. Rediks 
characterize large-scale jets, wakes, eddies and waves. Family of sidiks 
describes small-scale components that determine the fine structure of 
flows, the rate of energy dissipation, distribution and transport of 
vorticity and / or impurities.

An adequate description, providing for the registration and 
calculation of all flow components, specifies requirements for the 
nomenclature of the measured parameters, the size of the field of 
simultaneous data recording, spatial and temporal resolution of the 
methods and instruments and of measurement accuracy. Necessary high 
demands are currently being met only in certain laboratories in the 
world.

As an example, the results of the structure and dynamics of periodic 
flows (waves and vortices in a continuously stratified fluid) studying are 
presented in the paper. Exact solutions of the reduced fundamental 
system describing the generation of periodic and attached (lee) internal 
waves of compact sources and the results of laboratory experiments on 
schlieren visualization of stratified flows are compared. Calculations of 
periodic waves show that the field of internal waves, forming the “St. 
Andrew cross”, contains "flickering" components before unknown. They 
exist in the form of thin interfaces bounding the wave beam and in 
expanded form, when they dispensed over the whole beam. The 
calculations are supported by the schlieren visualization of periodic 
internal waves beams in laboratory tank. With the amplitude of the wave 
source increasing the real interfaces arise in the flow pattern images, and 
in the domains of their convergence isolated vortices are directly formed 
in the bulk liquid.

Uniformly moving obstacles form the field of stationary attached 
(lee) and transient internal waves, wakes, and fine components, the 
interaction between them leads to the formation of vortices and vortex 
systems. The evolution of the flow pattern past towing the two- 
dimensional obstacles (strips and the horizontal cylinder) in a 
continuously stratified fluid is investigated, and diagram of regimes is 
drawn. Results o f flow patterns schlieren, electrolytic precipitation and 
dyeing visualizations show that initially diffusely distributed impurities 
are eventually concentrated at the interfaces, which play the role of 
spatial filters. Thus, in geophysical systems, dissipative factors play a 
dual role - for one thing their action is to smooth gradients, and for 
another to sharp the flow pattern interfaces evaluative the accumulation 
of impurities and increasing the local concentration gradients.
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Similar effects are observed in the vortex system. Compact spot o f a 
soluble dye, placed in the center of adjacent to the free surface 
compound vortex trough, is transformed into spiral arms, the length of 
which increases monotonically with time, and the width - decreases. A 
quite big oil patch on the rotating fluid surface is also transformed in the 
spiral arms. Inside the fluid soluble impurity is transported along a 
cylindrical surface, and the immiscible liquid collected in the compact 
body of revolution around the axis of rotations.

Application of the approach developed is based on the analysis of 
properties of complete solutions of the fundamental system of equations 
families is a reliable basis to improve the infrastructure of scientific and 
educational institutions. Flowing from the approach recommendations 
on the organization of observations, the choice of methods of collecting, 
compilation, processing and analysis are reliable basis for predicting the 
dynamics of environmental systems, necessary for providing of 
sustainable development in local and global scales.
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AHEKBATHOE ©H3HHECKOE H MATEMATHHECKOE 
OnHCAHHE flHHAMHKH OKEAHOB H BEPErOB

MaillCHKHH 10.3 .
Hncmumym npoöJieM MexamiKU u m .  A.IO. H u i j i u h c k o z o  PAH, 

<pu3unecKuü (patcyjibmem M T V  UMeuu M.B.JIoMouocoea, Poccux 
PacTyniHH o o b c m  Hao.iKuaTC.ibHbix jaHHbix c b h j c t c . i  bCT b \ c t  0  

cymecTBOBaHHH CTpyKTypHbix ajieMeHTOB t c l ic h h h .  oo aa ja fo m n x  m ctk h m h  

rpaHnuaMH. Cncnn(|)nLiccKnc npoTa>KCHHbic TOHKOCTpyKTypm>ie 
KOMnoHeHTbi BjnnnoT Ha jHHa\iHK\. iHcprcTHKv h  3 b o jh o iih k )  npnpojiHbix 
npoucccoB b  aTMOC(|)cpc h  OKeaHe. / f i a  onncaH na 3 b o .ik ) u h h  npnpojH bix 
CHCTeM Hcno.ibiycTca no jm aa (| )\ h ja  \  íe m a u  b Ha a CHCTeMa ypaBHemiH 
MexaHHKH MHOrOKOMüOHeHTHblX HCOJHOpOJHbIX /KHHKOCTCH.
BK.iK)LiaK)LuyK) ypaBHeHHH Hepa3pbiBHOCTH flaaaM oepa. j b h /kchhh H äB be- 
CTOKca, nep eH o ca  T enua © vpbc . BcmccTBa © m ai n  iaM biiaiiomcc 
ypaBHeHne coctohhhh M e n n e n e e ß a  c  c  (|)h îh licckh ooocHOBaHHbiMii 
rpamiHHbiMH ycjiOBHHMH. Y cnoB ne eoBMecraMOCTn o n p c jc .ia c T  bmcokhh 
nopajO K  TaKoii cncTeMbi. B  npn6.in>KCHnn MajiocTH jmccHnaTHBHbix 
(JiaKTOpOB (BH3KOCTH, TC\InCpaTY pOnpOBOHHOCTH. H.H(|)(|)Y3HH) CeMCHCTBO
pemeHHH BicnonacT Kan pcry.iapHO. Tan n  öojiee nrapoKHH Kjiacc 
CHHTy JIHpHO BO'ÏMV mCHHblX (|)y HKL1HH -  pCJHKH H CHJHKH. PcjHKH 
xapaKTepn3yiOT KpynHOMacnnaoHbic CTpyn, c.iCHbi. Bnxpn, BOJim>i. 
CeMeiicTBO chjhkob onncbiBaeT MejncoMacnrra6m>ie ko m no HCHTbi. 
onpcjc.iaK m m c Tomcyio CTpyicrypy tcmchhíí. CKopocTb nnccnnam in  
3Hepran, p acnpcjc .icm ic  n  nepeHoe 3aBnxpeHHOCTn n /m m  npnMecen. 
AjCKBaTHOC onncaHne, n p c jv  c \laTpnBaiorncc peracT pannio  n  pacn er Bcex 
KOMnoHeHT tcmchhíí. 3anaer TpcooBamia k HOMemcjiaType roMepneMbix 
napaMeTpoB, pa3Mepy nona ojhobpcmchhoh pcrncTpannn. 
npocTpaHCTBeHHon h  BpeMeHHoii pa ipcuiaiomcH cnocooHOCTn mctojob h 
HHCTpyMeHTOB, TOHHOCTH H3MepeHHH. BblTCKaKmiHC BbICOKHe TpCOOBaHHH 
b HacToamcc BpeMH y jo b .ictbophkitch tojimco b HeicoTopbix jiaöoparopnax  
Mnpa.

B  ia u ic c T B C  n p n M e p a  n p u B O j a T c a  p e 3 y jn > T a T b i  h ï y  n e m o i  C T p y i c r y p b i  

H  J H H a M H K H  n C pH O JH H C C K H X  T C LIC H H ÍÍ -  BOJIH H  B H X p e H  B H e n p e p b lB H O  

C T p a T H ijm n H p O B a H H O H  /K H HKOCTH. f l a H b l  TO H H bIC  p e m e H H H  

p e A y n n p o B a H H o n  (| iy  H j a  \  í e  m a i  .1 b  h  o  i i  c n c T e M b i ,  o n n c b i B a f o m n c  

r e H e p a n m o  n c p n o a n n c c K n x  n  n o jB C T p c H H b i x  B H y T p e H H n x  b o j ih  

K O M n aK T H b IM H  H C TO H H H K aM H . p e 3 y j I b T a T b I  J ia Ö O p a T O p H b lX  

3 K c n e p n M e H T O B  n o  t c h c b o h  B H 3 y a j i H 3 a n m i  B H y T p e H H n x  b o j ih ,  
cpaBHeHHH aaHH bix pacncTOB n  Hao.iKUCHmí. P a c n e r a  n c p n o a n n c c K n x  
b o j ih  n o K a 3 b iB a iO T ,  l i t o  n o j i H  B H y T p e H H n x  b o j ih ,  ( j i o p M i i p y i o i n H e  “ ic p e c T  

CB. A H a p c a " .  c o j c p ’/ia iT  p a H e e  H e n 3 B e c T H i> ie  " M c p n a f o m n c "  
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KOMnoHeHTbi, KOTopbie cymecTByiOT h  b (JiopMe to h k h x  npocnoeK , h  b 
pa3BepHyTOM b itic . K orja  o h h  3anojiHHiOT Becb ny i o  k. PacLiCTbi 
nonTBepncuaiOTCH naHHbnm tc h c b o h  B iiíva jn iíam m  n o n en  BHyTpeHHnx 
bo jih  b jiaöopaTopHbix ycTaHOBKax. I lp n  yBejiimeHHH aMn.iHTvjbi 
KOJieöaHHH HCTOHHHKa b BOJiHOBbix nyHKax oopaiM OTca peajibHbie 
npOCJIOHKH, B OÖjiaCTHX KOHBCprCHHHH KOTOpblX HCnOCpCJICTBCHHO B 

TO.TLHC /KHJKOCTH (|)Op\IHpV lOTCn BHXpH.
P a B H O M e p H O  JB H /K Y H IH C C n  n p e n H T C T B H H  (J lO p M H p y iO T  nO JIH  

CTH u  HO H a p  H b [ \  n p H C O C JH H C H H b lX  H  O nC pC '/K a iO H IH X  H C C T aU H O H ap H b lX  

B H y T p e H H H X  BO JIH , C J IC Jb l H  T O H K O C T p y K T y p H b ie  K O M nO H C H T bl. 

B 33H M O JieH C T B H e MC'/ICIY K O T O pbIM H  n p H B O J H T  K 0 6 p a 3 0 B a H H K )  B H X p e í í  H  

B H x p e B b ix  C H C T eM . I T p o c j i e n c e H a  i B O . i i o m i n  K a p T H H  t c m c h i h i .

B 0 3 H H K ä t0 IH H X  I ip H  p a B H O M e p H O ÍÍ  O Y K C IipO B K C  J B W I C p H b lX

npenHTCTBHH -  njiacTHHbi h  ro p ro o m ajib H o ro  m ui im npa. nocipoeH bi 
KapTbi pe5KHMOB. Pe3yjibTaTbi TeHeBOH BHiya.iHiauHH K apram n 
TeneHHH, KapTHH 3JieKTpOJIHTHHCCKOH n p CIIH n H Ta IIH H H  nOJKpaCKH 
noKa3biBaiOT, h to  ncpBOHana.ibHO hh(|h|)Y3ho pacnpcjc.iCHHbic 
npHMeCH K O H Lie HTp H py K3TC a Ha npOCJIOHKaX, HipaiOIHHX pojlb 
npOCTpaHCTBeHHblX (JlHJIbTpOB. TaKHM o6pa30M, B reO(J)H3HHeCKHX 
CHCTeMaX JHCCHnaTHBHblC (JiaKTOpbl HipaiOT JBOnKYK) pOJTb - C OJHOií 
CTOpOHbl HX JCÍÍCTBHC n pil BOJ HT K C T JI a >K H B a H H K) ipaHHCHTOB, a  C 
jp y ro i l .  B03HHKai0IHHe B KapTHHe TCMCHIHI npOCJIOHKH CITOCOOCTBYIOT 
nOBbIHieHHK) JIOKajIbHblX KOHIieHTpaiIHH H  yBejTHHeHHK) rpaUHeHTOB.

AHajiorHHHbie 3<JxJ)eKTi>i HaojnojaiOTcn h  b BHxpeBbix cncTeMax. 
KoMnaKTHoe ih ith o  pacTBopHMoro Kpacmc.ia. BHeceHHoe iiem p  
BnauHHbi cocTaBHoro Biixpa. npHMbiKaromero k  c b o o o jh o h  
noBepxHOCTH, TpaHC(|)opMnp\CTca b cniipa.ibHbic pyKaßa, juni Ha 
KOTOpblX MOHOTOHHO paCTCT CO BpeMCHCM, a HIHpHHa -  YOblBaCT. B 
cniipa.ibHbic pyKaßa TpaHC(|)op\iHpycTcn h  MacjinHoe ih ith o  h o c th to h h o  
6ojn>moro pa3Mepa. B TOJime /k h jk o c th  pacTBopn\ian npHMecb 
pacnpcjc.iacTca no m i.inH jpnLiccKoii noBepxHOCTH, a 
HecMeniHBaiomanen 5khhkocti> cooiipacTcn b KOMnaKTHbie Tejía 
BpameHHn.

ripHMeHeHHe pa3BHBaeMoro n o jx o ja .  ocHOBaHHoro Ha aHajiH3e 
CBOÍÍCTB ceMeíícTB nojiHbix pemeHHH (|)yHnaMCHTa.ibHoii chctcmm 
ypaBHeHHH, nBjineTcn HanoKHoií ochoboíí coBepmeHCTBOBaHHn 
HHiJipacTpyKTypbi HavHHbix h  o6pa30BaTejn>Hi>ix y a p o iu cH iiii . 
BbneKaioiHHe h3 Hero pcKOMCHnamm no  opraHH3aiiHH Hao.iKxiCHiiií. 
Bbioopy MCTOjHK cöopa, HaKonjieHHn, oopaooTioi h  npcncraBjiCHini 
miHHbix. cocTaBjimoT HanC/KHy io ocHOBy nporH 03a nimaMiiKii
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npupOJHbl.X CHCTeM, HCOOXOJHMOrO J.15I OOCCnCHCHHSI yCTOHHHBOrO 
pa3BHTHa b jioKajibHOM h rjioöajibHOM Macnrraöax.
Buß. iiioipa(|)iiii
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pyicaBa h3 ncHTpa.rbHoro rorraa Mapimpyio incii npuMCCn Ha noBepxHOCTH 
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/khjkoctch / /  Y c n e x H  MexaHHKH c n j i O H i H b i x  c p o x  k  7 0 - j i e T H K )  aiau.
B.A.JleBHHa: c o . H a y m .  T p .  -  BjiauHBOCTOK: /la.ibHavKa. 8 2 2  c. C. 8 0 0 - 8 1 6 .
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KOHHHCCKHX nVUKOB TpeXMepHblX nCpHOJHLICCKHX BHyTpeHHHX BOJIH,
BOioy/KjacMbix BepmicajibHO oc hh.i .i  h p\ io  ui h m nopniHeM  / /  M exain iK a 
5KHAKOCTH h ra3a. 2007. N° 4. C. 117-133.
5. Khctobhh A.B., MamciKHH 10.3- Peryjrapm>ie h CHHryjiapHbie
KOM nOHeHTbl n C p H O J H LICCKHX HBH ’/KCHHH B TOJIIHe /K H JK O CTH  / /

npHKjianHaa MareMaraica h MexaHHKa, 2007, T. 71, Bbm. 5, C. 844 -  854.

EDUCATIONAL ACTIVITIES/YOUNG SCIENTIST PROMOTION 
AT THE SCIENTIFIC FOUNDATION “NANSEN CENTER”

L.P. Bobylev
International Scientific Foundation “Nansen International 

E nvironm ental and  Rem ote Sensing Centre ”, Russian Federation

n 03TOTOBKA HAYMHblX KA3POB B ©OH3E «HAHCEH-
H.EHTP»

ßOObl.ICB Jl.n.
Meotcdynapodubiü ifeump no OKpyoKamiqeü cpede u ducmauifuouuoMy 

30udupoeauuK> UMeuu Hauceua, Poccuücicax 0edepaifux  
Established in 1992 by some Russian, Norwegian and German 

organizations, the Scientific Foundation “Nansen Center” is a 
noncommercial/non-profit international research center for studying the 
environment and climate, first and foremost, at high northern latitudes 
and in the Arctic. To this effect, the Nansen Center employs satellite 
data, data provided by other observational means as well as results o f  
numerical modeling. Development and application o f  satellite-based 
remote sensing methodologies to address oceanological, meteorological 
and climatological problems also is an important research direchon at 
the Center.
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In 1994 the founders of the Nansen Center set out the Nansen 
Fellowship Programme intended to support graduate students of some 
Russian universities and scientific research institutions. The main 
purpose of the programme is to provide favourable conditions for 
graduate students successful research in cutting-edge areas in the earth 
sciences, climate change and environmental remote sensing from 
satellites.

Each graduate student-beneficiary of this programme is provided 
with scientific advisers/supervisors working at the Nansen Center and 
the Center-founding institutions. The programme beneficiaries are 
procured with modem data resources, and they have access to satellite 
imagery necessary for their research. The programme assures/financially 
supports regular visits o f the Nansen Center PhD students to various 
leading European Scientific Centers. The students receive additional, 
beyond-budgetary stipend. Many PhD-students take part in research 
under the international scientific projects, in the implementation of 
which the Nansen Center is involved.

At present, the Nanesn Fewllowship Programme is joined by 
graduate students of the Russian State Hydrometeorological University 
(RSHMU), St. Petersburg State University (SPbSU) and the Arctic and 
Antarctic Research Institute (AARI). However, this list o f the 
institutions -participants of this Programme, can easily be further 
extended. The spectrum of the research areas addressed by the 
Programme participants is remarkably wide encompassing the 
movement tracking of the Arctic sea ice by means of satellite-based 
radars with synthetic aperture (SAR), retrieval water vapor in the 
atmosphere and monitoring of polar cyclones making use of microwave 
radiometers, assessment of the impact o f permafrost dynamics on 
climate change, analyses of surface phenomena in the oceans from 
satellite-based SAR and optical sensors data, restoration of water quality 
parameters from spacebome ocean colour data and some others. Up to 
now, more than 20 graduate students-beneficiaries of the Nansen 
Fellowship Programme have defended their dissertations and were 
conferred up the PhD-degree.

Along with the PhD-students, the Nansen Center is involved in 
training undergraduate students. Some graduate students who joined the 
Nansen Fellowship Programme had begun their cooperation with the 
Nansen Center while being in the magistracy. In such cases, the 
scientists of the Nansen Center supervise the preparation of dissertations 
at this level. Some scientists of the Nansen Center deliver lectures in 
Earth sciences at the leading universities in St. Petersburg. Presently, the
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Foundation “Nansen Center” jointly with SPbSU, Bergen University 
(Norway) and the Nansen Center in Bergen are developing a common 
magistrate Programme after Lomonosov and Nansen in the area of 
climate change studies named. In 2009, the scientists o f the Nansen 
Center gave lectures at RSHMU addressing the new advanced methods 
of environmental remote sensing from space.

The Nansen Center is planning to further extend its activities in the 
area of higher school education.
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SIXTY YEARS OF EXPERIENCE IN TRAINING OF MARINE 
SCIENTISTS, PHYSICISTS AT THE FACULTY OF PHYSICS 

OF THE MOSCOW
K.V. Pokazeev, Yu. G. Pyrkin 

M oscow State University, M oscow, Russia  
E-mail: sea@phvs.msu.ru 

More than 60 years ago (in 1943) the great Russian scientist, 
Academician V.V. Shuleykin, believing that further progress in 
scientific knowledge of the marine element is possible only on the basis 
of exact sciences, founded in the Faculty of Physics of Moscow State 
University Chair of Physics of Sea. The students first received the 
fundamental physical and mathematical training, and then on its basis, 
specializing in the physics of the sea. Students study subjects such as 
dynamics, cloud, sea optics, the interaction of ocean and atmospheric 
turbulence, ecology and many other areas of physics of the sea and carry 
out a series of works in a special workshop. Education completed state 
exam in physics and with the diploma of specialization. In 1954, the 
Chair o f Physics of Sea has been merged with the Chair of Physics of 
the channel flow. Since then, the combined Chair called the Chair of 
Physics of Sea and Inland Water. "Inland waters" - a term commonly 
used founder of geography education in Russia at Moscow University 
Professor D.N. Anuchin. Chair of Physics of Sea and Inland Water of 
preparing specialists in physics for a broad profile of research in the 
physics of the ocean. During its existence the Chair of Physics o f Sea 
and Inland Water has released more than five hundred professionals. 
Over two hundred students, graduate students and faculty members have 
become candidates and doctors of science.

Preparing highly qualified geophysicists can only be maintained by 
the Chair of Research, in which participating students, and on which 
they are carried out papers and dissertations. Scientific work at the 
department focuses on three following areas: analytical, numerical and 
laboratory simulation of physical processes in the hydrosphere; currents, 
waves, vortices, boundary layers in an inhomogeneous fluid, and the 
ecological problems of geophysics and anthropogenic impact on 
geophysical processes.

Students take part in forwarding the work of Chair on the seas and 
inland waters of the country. An important role in teaching students is 
communication with the Institutes of Russian Academy of Sciences 
(RAS). The Chair has scientific education centers established in
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conjunction with Institute Problems of Mechanics and the Institute of 
Water Problems of the North, Karelian Research Centre RAS. 
Laboratory complex IPM RAS organically complete laboratory stands 
and installations existing at the Chair o f Physics of Sea and Inland 
Water, greatly expanding the range of possible research. The practice of 
students usually held on the Onega, Ladoga Lakes and the White Sea on 
the research vessel "Ecolog" IVPS Russian Academy of Sciences.

The Chair o f Physics of Sea and Inland Water have the laboratory 
ecological problems of geophysics. Within the scientific direction of the 
Laboratory employs most of the staff, students and graduate students. 
Creating environmental problems Geophysics Laboratory has helped to 
promote ecological research at the Chair, to strengthen the ecological 
dimension of education, contributed to strengthening the organizational 
and research in the physical problems of ecology - that employees spend 
most of the Laboratory of the organizational work for the All-Russian 
Conference "Physical problems of ecology (environmental physics)" and 
the International “Flow and structure in fluids: Physics Geosphere”.

There are the following directions for the development of the 
ecological component of physical education: curriculum development, 
training courses of lectures and courses, strengthen the environmental 
pillar of special courses, research the environmental focus, 
organizational and scientific activity. The department deployed the 
preparation and publication of textbooks and teaching aids [1-4], a 
periodical publication "Physical problems of ecology (environmental 
physics). Currently, 16 volumes have been published [5], Training 
programs Magister - Environmental Physics, "Hydro physics sustainable 
development."
Bibliography
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IHECTUHECflTHJIETHHH O n tlT  nOflrOTOBKH  
©H3HKOB-MOPEBEflOB HA ©H3HHECKOM ©AKYJIBTETE 

M r y  HMEHH M.B. JIOMOHOCOBA
K. B. IloKa3eeB, IO. T. ribipiaiH 

M I T  UMemi M.B.JIoMOHOcoea, M ocxea, Poccuückcm 0edepa ifux  
B onee 6 0 -th  jieT TOMy Ha3an (b 1943 r.) bc.ihkhh pyccKHH vHCHbui 

aKaneMHK B.B. niyjieiiKHH, c u m ia .  lito  ja.ibHCHumH n p o rp ecc  b 
HayHHOM n03HaHHH MOpCKOH CTHXHH B03M0/KCH TOJIbKO Ha OCHOBe 
TOHHblX HayK, OCHOBajI Ha (|)H3HHCCK0\I (JiaKYAbTCTC MoCKOBCKOrO 
rocyjapcTBCHHoro yHHBepcHTeTa hmchh M.B. JloMOHOCOBa Ka(|icjpy 
(})h3hkh \iopa . IlpH  3TOM CTvjCHTbi CHanana n o n y ia n n  
(|)yHHaMCHTa.lbHVK) (|)H3HK0-\iaTC\iaTHLICCKYK) nOjrOTOBKV. a 3aTeM Ha 
ee 6a3e cncLHia.nrmpoBa.iHCb b o ó n a c m  <})h3hkh \iopa . C’TVACHTbi 
H3yHatOT T3KHe JHCUHn.IHHbl KaK JHHaMHKV. TepMHKy, OnTHKy MOpa. 
B3aHMOAeiicTBHe OKeaHa h aT\ioc(|)cpbi. TvpoyncHTHOCTb. aK onorino h 
mhothc jp y r n c  p a u c .ib i  <})h3hkh Mopa h BbinomunoT unica paooT b 
cncuua.abHOM npaKTHKy Me. Ooyhchhc laBcpmacTca cnancM 
rocyuapcTBCHHoro 3K3aMeHa n o  (})H3HKe n  iainuTOÜ uun.aoMHoii 
paooTbi n o  cnennajibHOCTH. B 1954 r. KatJiCApa <})h3hkh \io p a  6 bina 
ooneuHHCHa c Ka(|)cupoü (})h3hkh pycjiOBoro noTona. C Tex nop  
oóneAHHeHHaa Ka(|icupa HaibiBacTca Ka(|)cupoü <})h3hkh Mopa n  boa 
cyn in . « B o jb i cym n»  - TepMHH mnpoKO Hcno.abiOBaBuiuüca 
0CH0B0n0A05KHHK0M rcorpa(|)HLiccKoro oopaao Barnia b Pocchh 
npo(|icccopoM  Mockobckoto yHHBepcnTeTa fl.H . AHvunHbiM. Ka(|icupa
(})H3HKH MOpa H BOA CyniH TOTOBHT CnCHHaAHCTOB-(|)H3HKOB ninpOKOTO 
npo(})HAii A.aa Hay Li ho - hcchcao BaTC.a bc ko ü paooTbi b oonacTii <])h3hkh 
oneaHa. 3a Bpc\ia CBoero cylhcctbo Barnia Ka<|)CApa <})h3hkh Mopa n boa 
cymn Bbinycmna oo.acc iuithcot enennaAHCTOB. Bonee abyxcot 
ue.aoBCK H3 HHC.aa CTyAeHTOB, acnnpaHTOB n coTpyAHHKOB Ka<|)CApbi 
CTann KaHAHAaTaMn n AOKTopaMn HayK.

Ü O A rO T O B K a  B b IC O K O K B anH (})H nH pO B aH H bIX  C nC H H a .aH C T O B - 

reo (} )H 3 H K O B  B 0 3 M 0 5 K H a  TO A bK O  o n a r o n a p a  BCA> u iH M c a  H a  K a( |)C A p c  

H a y H H b iM  Hce.acAOBaHHaM. b K O T o p b ix  n p H H H M a tO T  y nacra c C T y A e H T b i, 

H  H a  O C H O B e K O T O p b lX  H M H  B b in O A H in O T C H  K y p C O B b ie  H  A H n n O M H b ie  

p a o o T b i ,  H a y n H a a  p a o o T a  H a  K a< |)C A pc B C A C T ca n o  T p e M  c.ica.moihhm 
H a n p a B n e H H H M : a H a n i i r a u c c K O C .  h h c .ichhoc  h  n a ö o p a r o p H o e

M O A C .anpO B aH H C  (})H3H H eCKH X  npO U C C C O B  B rH A p O C (|)C p C : T C H C H H a.

B O A H bl, B H X p H , n O ip a H H H H b ie  CAOH B H eO A H O pO A H O H  5KHAKOCTH; 

3 K o n o T H H e c K H e  n p o o .a c M b i  reo< })H 3H K H  h  a H T p o n o r e H H o e  B 0 3 A e iic T B H e  

H a  re o (} )H 3 H H e c K H e  n p o n e c c b i .  C T y A e H T b i n p H H H M a iO T  y u a c r a c  b 
3 K c n e A H iiH O H H b ix  p a ö o T a x  K a< |)C A pbi H a  \ i o p a x  h  B H y T p e H H H x  B O A o e M a x
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C T p a H b l . B a '/K H Y K ) p o j l b  B O OY H CHH H  CTY ACHTOB H i p a e T  C B S Iib  C 

H H C T H T y T aM H  PAH. K a < |) c j p a  H M e e T  H a y n H o o o p a i O B a i c . i b H b i c  n c H T p b i .  

C O 'U a H H b IC  CO BM eCTH O  C H H C T H T y T O M  n p O O .lC M  M e x a H H K H  PAH H 

H hcthtytom  B O jH b iY  n p o o . iC M  C e B e p a  K a p e n b C K o r o  H a y a  ho r o  u c H T p a  

PAH. J l a ö o p a T o p H b i H  komiuickc HnM PAH o p n i H n a c c K H  A o n o . i H a c T  

j i a ö o p a T o p H b i e  C T C H jb i h  y c T a H O B K H , c y m e c T B y i o i H H e  H a  K a < |i c j p c  

(J)h3hkh M o p a  h  boa c y m n ,  îH aH H T C .ib H O  p a c n i H p a n  A n a n a i O H  

B 03M 05K H bIX  H aY H H blX  H C C .lC A O B aH H H . H p a K T H K a  CTY A CHTOB. K aK  

n p a B H . i o .  n p o B O j H T c a  H a  O hokckom . J la A o n c c K O M  0 3 e p a x  h  Ec.io  m 
M o p e  H a  H ayH H O -H C C .iC A O B aT C .ibC K O M  cyahc « 3 komot» HBnC PAH.

H a  Ka(|)cjpc (J)h3hkh Mopa h  boa cy m n  paooTACT JlaöopaT opna 
3KOAorHHecKHx npoo.iCM reo(J)H3HKH. B  paMKax HayHHoro HanpaB.iCHHa 
JlaöopaTopHH TpyAHTca oo .ibuiaa nacTb coTpyAHHKOB, CTyAemoB h 
acnnpaHTOB Ka(|)CApbi. C o u a H n c  JlaöoparopH H  o ko .io r  h mc c k h x 
npoo.iCM reO(J)H3HKH n03B0AHA0 aKTHBH3HpOBATb OKO.lOTHaCCKHC
HCCAeAOBaHHH Ha Ka(|)CApC. yCHAHTb 3KOAOrHHeCKyK) COCTaB.iafOUlYK) 
o o p a io  Barnia. cnocoocTBOBa.io aK niB U iaiinn o p ra  h it >,a h h o h h o - h a y a  h o ii 
paÖOTbl B OO.iaCTH (})H3HHeCKHX npoo.iCM 3KOAOrHH - HMeHHO
coTpyAHHKH JlaöoparopH H  npoBOAai oo.ibuiyK) nacTb 
opraHH3aiiHOHHOH paooTbi no  npoBCACHHK) BcepoccHÍícKHx
KOH(|)cpcHUHH « O hîhhcckhc npoo.iCMbi 3K0A0rHH (oKOMoraaccKaa 
(J)H3HKa)» H  Me5KAyHapOAHbIX «n O T O K H  H  CTpyKTypbl B ’/KHAKOCTax: 
(J)H3HKa rCOC(|)Cp». M05KH0 BblACAHTb C.1CA.MOUH1C HanpaB.lCHHa paÖOTbl 
no  pa3BHTHK> 3KOAOrHHeCKOH COCTAB.iaiOmCH (J)H3HHeCKOrO
o o p a io  Barnia: pa3paÖ0TKa yneÖHbix nporpaMM, noAroTOBKa KypcoB 
AeKiiHH h  cn cm ap co B . ycHAeHHe okomothhcckoh cociaB.iaiOLiiCH 
cncnKypcoBi HayaHbic ncc.iCAOBaHna okomothhcckoh HanpaBAeHHOCTn; 
opraHH3aiiHOHHO-HayHHaa AcaTC.ibHOCTb.

H a  Ka(|)CApc pa3BepHyTa noAroTOBKa h H3AaHne yhcöhhkob h 
yneÖHbix nocoÖHH [1-4], opramBOBaHO ncpiiOAnaccKOC H3AaHne 
“®H3HnecKHe npoo.iCMbi 3K0A0rHH O K O .iornnccK aa (})H3HKa)” . B 
HacToauicc BpcMa ynce BbinymeHO 16 tomob [5], Pa3paÖ0TaHbi 
nporpaMMbi noAroTOBKH M arncipoB  - «3K O.ioriiaccKaa fro m ea» , 
«rHApO(])H3HKa yCTOHHHBOrO pa iBHTlia».
Bilí). iiioipa(|)iiíi
1. TpyxHH B .H ., noKa3eeB K .B., KyHimbiH B .E . O  6 nia a h

3KOAorHnecKaa reo<])H3HKa. -  M .: O  n i  m a i.i  ht. 2005 .- 576 c.
2. TpyxHH B .H ., noKa3eeB K .B ., KyHimbiH B .E ., HIpeiÍAep A .A .

OCHOBbl 3KOAOrHHeCKOH reO(])H3HKH. M u - b o  «JlaHb», 2004 , 384 c.
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3. MeHinyTKHH B.B., IloKa3eeB K.B., On.iaTOB H.H. r n,apo(|w3HKa h 
aKoaorna 03ep. Tom.2. 3KO.iorn5i. M. Ohíhhcckhh (JiaicyjibTeT 
Mr y .  2004. 280 c.

4. H b 3 h o b  B.A., noKa3eeB K.B., LLIpciijcp A.A. O c h o b m  

OKeaHOJiorHH. Cn6., M u - b o  «JlaHb», 2008 -576 c.
5. ® H3H HecKHe n poo .iC M bi 3KOJiorHH (a K O .io rn n c c K a a  fromea): 

CÖOpHHK HayiHblX
6. TpyAOB/noA pox B.H. TpyxHHa, IO.A. rinporoBa. K.B. noica3eeBa.- 

M A K C npecc, 1999- 2010. - JV°1-16.
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IOC UNESCO “BALTIC FLOATING UNIVERSITY” 
PROGRAMME -  TOWARDS INTERNATIONAL 

INTEGRATION OF MARINE EDUCATION
L.N. Karlin, T.R. Eremina, A.A. Ershova

Russian State Hydrometeorological University, St. Petersburg, Russia  
E-mail: amberxl9@ mail.ru

nPOUPAMMA MOK IOHECKO “EAJITHHCKHH njIABYMHH 
yHHBEPCHTET” (BUY) KAK IIY Tt K MEaCflYHAPOflHOH 

HHTETPAIfHH MOPCKOTO 0EPA30BAHHR
Jl.H. K a p j i H H ,  T.P. E p e M H H a ,  A.A. E p m o B a  

POCCUÜCKUÜ zocydapcmeeuubiii zudpoMemeopojiozunecKuü 
yuueepcumem, CauKm-nemepôypz, Poccux 

M e n ç u y H a p o A H a a  n p o r p a M M a  IOHECKO " n j i a B y n n n  Y m i B e p c H T e T "  

H a n p a B j i e H a  H a  c o B e p m e H C T B O B a H n e  n o j r o T O B K H  i c a n p o B  b  o o . i a c T u  

M O p C K H X  H a y K  p a 3 B H T H e  M C ’/ I Q V H a p O J H b l X  C B a i C H  M C '/K J Y  

y H H B e p C H T e T a M H  p a 3 J I H H H b I X  C T p a H ,  B O B .I C H C H H C  C T Y J C H T O B  B  

n p a K T H U e C K y K )  H a V M H Y K )  J C a T C . l b H O C T b .  H C n O C p C J C T B C H H O C  n O .T Y H C H H C  

p a 3 J I H H H b I X  j a H H b I X  O  C O B p e M e H H O M  C O C T O H H H H  O K e a H O B  h M o p e h .  

n p o e K T ,  p c a . i H i y i o m H H c a  c  1989 r o j a ,  n o j i y m u i  n o j j c p > K K v  

M e n c n p a B H T e j i b C T B e H H O H  O r e a  ho r p a  (|) hlicc ko ii Komhcchh (MOK) h 
X e j i b C H H K C K O H  Komhcchh n o  o x p a H e  E a i r r H H C K o r o  \ i o p a  (XEJ1KOM) h
OObCJHHH.T CTYJCHTOB H  YHCHbIX C T p a H  BOCTOHHOH H  3 ä n a H H O H  

E ß p o n b i.  a p a o c K H x  r o c y j a p c T B .  CTpaH A(|ipHKH . A 3 h h  h  Jlam H CK O H  

A M epH K H .

B 1993 ro jy  IOHECKO 6bui bk.hohch b npoeKT "n.iaBVHHH 
YHHBepcHTeT" HOBbiii p a u c a  - nporpaMMa "EajrrHHCKHH n  „ra by n nii 
YHHBepcHTeT1' (E ny), b k a io Lia io ura a oa.iTHHCKVK) h ceBepHyro
K O M n O H e H T b l .  O C H O B H b I M H  O Ö j i a C T H M H  p a Ö O T  E H Y  H B J D H O T C H  

O K c a H o a o r n a . M o p c r a a  3 K O J i o r m i  h  K O M n j i e K C H o e  y n p a B j i e m i e  

n p H Ö p e 5K H O H  3 0 H 0 H .  O C H O B H b I M  JCBH30M  E n y  H B J i a e T C H  npuH H H n  

" O o v h c h h c  n e p e 3  n p a K T H K y  h  H a y u H b i e  n c c a c jO B a H n a " . p e a j i r o y e M b r i í  

B  XOJC C’/KCrOJHblX M O p C K H X  H  npHOpC'/KHbl.X TKCnCJHHHH. 
O T J I H H H T e j I b H O H  OCOOCHHOCTbK) 3 T H X  TKCnCJHHHH H B .1 H C T C H

H c n o j i b 3 0 B a H H e  j b y x  « n j a T ( | ) o p \ i »  -  ö o j i b m o r o  r u j p o r p a ( | m Li c c k o r o  

c y j H a  j j i a  p a o o T  b otkpmtom Mope h n a p y c H o r o  KaTaMapaHa j j i a

HCCJiejOBaHHH IipHÖpeïKHOH MC.IKOBOJHOH 3 0 H b I .

B paooTax E n y  npHHHMaiOT aKTHBHoe ynacTHe HHOCTpaHHbie 
CTvjCHTbi h yneHbie Eßponbi, A(|ipHKH. CTpaH JIbthhckoh Amcphkh h 
KuTaa. KOTopbie, ynacTByiOT Kau b  o o i h h x  HayuHbix nccacjOBaHuax.
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T a x  h  B b in o jiH in o T  H H jH B H jya.T bH b ic y Lic o H O -H a y LiH bic n p o rp a M M b i. 3a 
BpeM H n p o B C jC H n a  n p o rp a M M b i c 1 9 9 3  n o  2 0 0 9  r r .  b  B l i y  yn a cT B O B a jio  

6 o . i b  ure 2 7 0  c t y j c h t o b  n  M O .io jb ix  vHCHbix H3 2 8  CTpaH. Y n a c m e  
HHOCTpaHHblX napT H epO B  j a  CT B03M0>KH0CTb OOMCHa OüblTOM  

npoB C jC H H tf H a y n H b ix  n c c n e jO B a H n n , p a íB im n i  m o k j y  H a p o jH b ix  

KOHTaKTOB b  oÖJiacTH p e m e H iu i  p a  u u H H b ix  3K O Jiorn n ecK H x n p o o .iC M .  

3a BpcM íi n p o B C jC H n a  B I I Y  T e c H o e  c o t p y j h h h c c t b o  6 b í.t o  ycTaH O BjieH O  

P r r M Y  c YH H BepcH TeTO M  K a j n c a .  H c n a m u r ,  Y H H B epcnT eT O M  A ß c r ip o .  

n o p T y r a j iH ir , Y H H B epcnT eT O M  BLiH M yTa, B c a  h  k o 6  p m a h  h  a . a T aioice  
rip orp aM M O H  BajiTHHCKHH Y H H B epcH T eT  ( Y n n c a j ia ,  L U b c h ih i) .

B n y  p a o o T a c T  c m o h o a h m h  yacH biM H  h  c t y j c h t h m h  n o  

H C C JiejO B aT ejibC K H M  n p o rp a M M a M , n o c T p o e H H b iM  n o  n p u H ir n n y  

M e5 K jH C iiH n jiH H a p H o ro  n o j x o j a .  o o b C jH H a a  p a u m i H b i c  H a y n H b ie  

H H T ep eC b l B O Ö JiacTH  HÎYHCHHtf H OCBOCHHtf OKeaHOB H M o p e ii .  
/leaTC .T bH O C T b B n y  B ic n o n a c T :

-  O K c r o jH b ic  H ayH H bic O K cncjH iiH H  "Ooyhchhc nepea n p aK T H K y  h  
HayHHblC HCC.TCJOBaHHtf". BK.HOnaiOIHHC c ö o p  jaH H b lX  HaÖ.HOJCHHH 3 a  
pa3JIH H H bIM H  rH jp O (|)H !H LICCKHMH. TH jp O  X  H M H LICC K H M H H

rH jp o Ö H O J io rm re c K H M H  x  a p a  k t c  p h c t  h  k a \  i h  B a j i m i i c K o r o ,  E e j i o r o  h  

B a p c H H C ß a  M o p e ii ,  a T a ro ic e  M C T C O H a o .n o jC H H a  c n o c .T C jy io iH H M  

aH ajT H 30M  H O O p aO O T K O ii j a H H b lX  C T Y JC H T aM H  H a  O O pT Y  C y jH a  n o j  

p y K O B O jC T B O M  n p c n o j a ß a T C .T C H  h  y n c H b i x :

-  M e5K p eiicoB b ie  m o k j y  H a p o jH b ic  ceM H H ap bi, n p o B O ju a ib ic  b  

pa3JiH H H bix n o p T a x  a a x o j a  c y j H a  H a 6 a 3 e  y H H B ep cm eT O B , 

COTpyJHHLiaK)LHHX C E n y  H C ynaCTHCM H e TOJIbKO CaMHX CTYJCHTOB. 
h o  h  n p H r jia m e H H b ix  h o j ih t h k o b ,  npcjCTaBH TC.iCH  P o c c h h c k o t o  

n o co jib C T B a , h  j p y r u x  3 aH H T ep ecoB aH H b ix  .th it :
nOC.TC3KCnCJHHHOHHbIC MC’/KJY H a p o JH b IC  c e M H H a p b i H 

KOH(|)CpCHITHH C OOCY’/KJCHHCM  p e 3 y jIb T aT O B  paO O T . OOblMHO 

npO B O JH M bIC  B PrTMY, B KOTOpblX  H a p a jY  CO CTY JC H T aM H - 

ynacTHHKaMH O K cn c jH iiH H  npHHHMaiOT ynaem e j p y r n c  C TY jC H Tbi 

y H H B e p c H T e T a ;
-  n o jro T O B K Y  h  nyö.THKaiTHK) H a y LiH b ix  pe3y jn> T aT O B  b  o k c t o j h o m  

B b in y c K e  E r o ju ie T e i i í r  E n y ,  a T a io ice  H c n o jib 3 0 B a H H e  pe3y jn> T aT O B  
3K CnCJHHHOHHbIX HCC.TCJOBaHHH B nOJTOTOBKC CTYJCHTHMH 

ö a K a jia B p c K H x  p a o o T  h  M a r n c T e p c K H x  ju c c c p T a i r u H .
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RELATIONSHIP OF THE TRAINING AND RESEARCH 
COMPONENTS IN INTEGRATED COASTAL RESEARCH OF 

THE EASTERN GULF OF FINLAND
G.G. G ogoberidze1, V .l. Sychev1, O.M . Sytnik1, M .V .Y am kovaya1, 

D .V . R iabchuk2, M .A . Spiridonov2, E .N . N esterova2 
1 Russian State H ydrom eteorological University, St. Petersburg, Russia

2 A .P .K arpinsky Russian G eological Research Institute (VSEGEI) 
Federal A gency o f  M inera l Resources  

E-mail: ggg iczm@rshu.ru

B3AHMOCBH3B OEYMAFOLHEH H HAYMHOH KOMnOHEHT
B KOMnjIEKCHBIX BEPETOBBIX HCCJIEflOBAHHHX 

BOCTOHHOH MACTH ©HHCKOTO 3AJIHBA
E.F. E oroocp iix ic1. B .H . Cbm cB1. O.M . Chthhk1, M. B . iîMKOBaa1, /I.B .

PaöuuK2, M .A . CnnpujOHOB2. E.H. HecTepoBa2
1 P OCCUÜCKUÜ zocydapcm eeuHbiü zudpoM em eopojiozm ecKuü

yuueepcumem, CauKm-nemepôypz,
2 BcepoccuücKuü uaynuo-uccjiedoeamejibCKUü zeojiozmecKuü

UHcmumym um. A .n . KapnuucKozo (BCEEEH)
Hammaa c 2007 roua b  .reran h ncpnon Pocchhckhh  

rocyuapcTBCHHbiH ranpo \ ictco  po.ro rnLicc k  h h yHUBepcuTeT (PETMY) 
npoBOjHT jieTHioK) mKOJiy «Bonpocbi KOMnjreKCHoro 
6eperonojn>30BaHHH», Ha 6a3e jieTHeu npaKTUKu ctvuchtob. 
ooyuam m nxca no cneunajm3auHH «KoMnjieKCHoe ynpaBjieHue 
npHOpC/KHblMH 30HaMH».

OcHOBHbie B onpocbi n  TeM arm ca jieTHeu m im a  bí BKjuouaiOT:
1. ©H3HKO-rcorpa(|)HLiccKOC. rcoMop(|)o.rorHLiccKoe. peKpeauuoHHoe 

n 3KOJioruuecKoe onucaHue npiiopoKHon TeppuTopun, nHaiiKaTopHyio 
ouemcy npiiopoKHon 3om>i, Bicnonan oueHKy peKpeaunoHHon ueHHOCTu 
n peKpeaunoHHoro bo uchctbiui Ha npnopoKHyio TeppuTopuio.

2. OcHOBbi MCTCopo.rorimccKHx n OKcairo.ro rmrccKirx ncc.rcaoBaHHÜ 
b  npnopoKHOH aKBaTopun.

3. ripOBCaCHHC nOaCnVTHHKOBblX 3KCnepUMeHT0B H CHHXpOHH3aUHH 
nO^CnyTHHKOBOH HH(J)OpMaUUH no BOnpOCaM H3MemfflB0CTH OeperOBOH 
jmHHH h  pejn>e(J)HOH H3MemfflB0CTH npnôpoKHbix paiioHOB, a th ic /K C  

oo mero coctoiihiui npHMopcicnx TeppnTopnii n  npnneraromnx 
aKBaTopnH.

nporpaMMa 3amrraH b paMKax neraen nncojn>i npcny c \  uiTp hbhct :
•  npOBCaCHHC 2-aHCBHbIX .rCKHHOHHblX iamiTHH b  PEEM Y  

cnennajincTaMH PETM Y n BCEEEH h m .  A.n. KapnnHCKoro;
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•  npoBCjCHHC nojieBbix hcc.icjob;ihhh b  pcKpcamiOHHbix 30H ax  
C a h k t-n  CTC p6y p ra h npuropojOB noA pykoboactbom cncunaancTOB 
PrrM Y , H BCEEEH hm. A.n. KapnuHCKoro:

Y  LiacTH h Ka \  i h  a c th c í í  HiKOJibi obi.™  CTyAeHTbi h  a c n n p a m b i  P r r M Y ,  
(Jffljniajia P rrM Y  b  r. T y an c e , Cah k t- I I c tc p o y  p r c k o ro
ro  cy  j a  pcTBC h ho  ro  yHHBepcHTeTa, ÜOM opcKoro yHHBepcHTeTa, 
AjrraHCKoro rocvAapcTBCHHoro yHHBepcHTeTa, TyancHHCKoro 
r n j p o  \  iCTCO po.ro  r n Licc ko ro  TexHincyMa h  j p .

HccacAOBaHna BbmojnrajiHCb b KypopTHOM paikmc r. Camcr- 
ncTcpoypra h paiiOHC noc. Bo.ibuiaa M>Kopa JIomohocobckoto paiioHa 
JleHHHipaUCKOH OO.iaCTH,

OCHOBHOH HCAbK) ACTHCÍÍ HIKOAbl tfB.HICTCtf COCAHHCHHC 
TCOpCTHMCCKHX 3H3HHH CTYACHTOB C npaKTHHCCKOH ACtfTCAbHOCTbK) B 

paMKaX HCCACAOBaHHtf OCperOBOH nO.TOCbl KaK 30HbI pCKpeaUHH c 
HiYHCHHCM CaHHTapHO- OKOAOrHHCCKOrO COCTOtfHHtf n.IH/KCH. HX 
apXHTeKTypHOÍÍ KOMnOWHHH. COCTOHHHH H yCTOHHHBOCTH OCperOB H 
6epero3aiiiHTHbix coopy>kchhh. a TaioKe peRpeaimormon Harpy3KH Ha 
njIÍDKH H BbipaOOTKY Mep nO YAYHLUCHHK) CHTYHHHH.

Moptpo- u jiumoduHOMUKa ßepezoeoü iohm
CoraacHO nprnurron K.iaccH(|)HKauHH b boctohhoíí nacra O hhckoto 

3ajiHBa (b npcAC.rax Pocchhckoíí Ocjcpamin) k rpyirae ocpcroB.
C(J)OpMHpOBaHHbIX Cy6a3pajIbHbIMH H TCKTOHHHCCKHMH npOHCCCaMH H 
Mano H3MeHeHHbix MopeM, OTHocHTca ceBepHbrii 6eper 3ajniBa (ot 
rocyAapcTBeHHoii rpaHHHbi ao n-Ba KuncpopT). BcpcroBaa 30Ha Ha 
ocTajibHOM npoTii/KCHHH 3ajiHBa OTHOCHTca k  ipynne ocpcroB. 
ciJiopMHpoBaHHbix iipeHMyinecTBeHHO BOJiHOBbiMH npoucccaMH. H 3a 
HCKAIOMCHHCM HCOOAbLUHX nO npOTH/KCHHOCTH YMHCTKOB BbipOBHCHHOrO
a6pa3HOHHoro ocpcra (m. O aotckhh -  m. ilccnaHbiii) (III rpynna), 
BbipoBHeHHoro aKKyMyjhtthbhoto ocpcra (ot noc. Coahchhoc ao 
CeCTpOpCHKa H Ha BOCTOHHOM nOOCpC'/KbC HapBCKOTO 3aAHBa)(III 
rpynna) h TexHoreHHoro (b Hcbckoh ryoc). mo>kct 6brrb oraeceHa k
THIiy BbipaBHHBaiOmHXCil aOpaïHOHHO-aKKYMYAilTHBHblX OYXTOBbIX.

HaHOOAbuiHC no npoTir/KCHHOcra necnaHbie iuudkh pacnoAO>KCHbi b 
HapBCKOM kIahbc (okoao 20 km) h b paiioHe r. CccTpopcuKa (12 km), a 
TaioKe b Jlv/KCKOM h KonopcKOM »aAHBax (b paiioHe r. CocHOBbrii Bop). 
KpoMe toto, AOKaAbHbie necnaHbie iühdkh pa3BHTbi b HCOOAbiimx oyxTax 
no BceMy nepHMeTpy »a.THBa. Oah3ko Ha 'manirrcAbHOM npoTa>KCHHH 
c(J)opMHpoBaBHiHecn paHee necnaHbie n.ni>KH b HacToamcc Bpc\i;i 
HcnbrrbiBaiOT npoucccbi pa3MbiBa. 3 to othochtch, b nacraocra, k 30He 
necnaHbix koc b paiioHe noc. JleöiDKbe -  BoAbinaa Hncopa. Bepera

193



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

H eB C K oii r v ö b i H a mannTCAbHOM npcmr/KCHHH o t h o c h t c a  k  

TexH oreH H O M y r a n y .

B  3THX HHHOOACC HCHHblX B pCKpCaUHOHHOM OTHOHieHHH YMHCTKHX 
o c p c r o B b ix  30H  (K yp op T H b iH  p a ä o H  C a h k t - n c tcp ö y p r .  H cbckhh  n o a .  

K)5KHbiH o c p c r  b  p a iio H e  n o c .  E o jn > m a a  H n c o p a ) , BbHiBACHO n p e o ö n a A a H n e  
n p o u c c c o B  a o p a m n  n  OTCTynaHna ö e p e r o B o n  a h h h h . B  K y p o p r a o M  

paiiOHC AOKHAbHblC 30H bI HKKVMYAHHHH H BblABH/KCHHJI OCpCTH 

HaömoAaEOTCH jniHn> b  ycTbC B bix y n a c n c a x  HCOO.Tbuinx p e ic  -  p . 

IIpH B eT H aa n  CMOJUPiKOBa p y n b a . B ojh>h h ih c t b o  c c t m c h t o b  ö e p e r o B o n
30H bI, TAC o c p c r  CTHOHACH. CBH3HHO C BbIXOAaMH ACAHHKOBbl.X 

OTAO/KCHHH (M O peH bl), TAC B p e 3 y A b T a r e  e e  pa3M bIBa C(J)OpMHpOBaH 
BHAYHHblH OCHH. n  pC n  ÍITCT BY K) LH H H AaAbHCHHieMy pa3M biB y.

B  xoAe HCCAeAOBaHHH ycTaHOBAem>i khk  npnpoAHbic. Tan n  

TexHoreHHbie npuHHHbi y c h a c h h h  aopamoHHbix npoucccoB. K  nepBbiM 
OTHOCHTca rcoAornnccKOC CTpoeHne ÖeperoBon 30Hbi - Bepxmra nacra 
reoAornnecKoro pa3pe3a npeACTaBAeHa HcycTOHHHBbiMH k  pa3MbiBy
neTBepTHHHblMH OTAO/KCHHAMHl 3KCn03HHHH OCpCrOBOH AHHHH, 
OTKpblTOH BOAHCHHHM 3  H 1 0 3  pYMOOBl CTpOCHHe nO ABO AHO TO 

o c p c r o B o r o  CKAOHa ( b  x o a c  n ccn eA O B a H n n  y craH O B neH bi n y r a  n o T e p n  

ocaA O H H oro M a r e p n a n a  -  3po3H O H H bie a o 5k6 h h i>i  CTOKa, pa3M biB  
BAO AböcpcroBO H  noABOAHOÍí nccraH O H  T ep p a c b i n  a p  )- K  T exH oreH H biM  
npHHHHaM A crp aA au H H  o c p c r o B  o t h o c h tc h  HC3(|)(|)CKTHBHaa. y c T a p c B u ia a  

c n c T eM a  6 e p e ro 3 a m H T b i n  C T H xnnH bie o c p c r o îa m r r r H b ic  M cponpniiTH H . 

OCYLHCCTBAHCMblC 6 e 3  eAHHOH CXeMbl.
CpaBHeHne coBpeMeHHbix k o c m h h c c k h .x c h h m k o b  b  apxHBHbiMH 

a3pO(|)OTOCHHMKaMH H  HY M HO-HCC ACAO BHTCAbC KO TO HHCTHTyTa

KocM oaaporcoAO TH H CCK H x MeTOAOB ( H H H K A M , JI.JI. C y x a n c B a ) .  
noKa3aAO, h t o  cpeAHne CKopocTH OTCTynaHna 6 e p e ra  n o  AHHHbiM 
MeTOAOB a  H era  h  h  ho  h  ho  r o  îo h a h p o b h h h h  ( M /1 3 )  b  nepHOA c 1 9 9 0  no  
2 0 0 5  r. cocTaBAJHOT 5 0  c m / t o a , MaiccHManbHbie -  2  m / t o a . 
MaKCHMaAbHoe OTCTynaHne ö e p e ra  b  n ep n o A  c 1 9 9 0  r .  n o  2 0 0 5  r ., 
AOCTnraiomee 2 5 - 3 0  m , ycTaHOBAeHO Ha OTAeAbHbix ynacTK ax nniracen b  

n o c .  CepoBO, Y hhcobo  h  KoMapoBO. B  npeA eA ax n c c r a H o r o  nAimca b  n o c .  
KoMapoBO n c p c A y  hatch ynacTKH CTHOHAbHoro n  OTCTynaiom ero ö e p e ra . 
MaKCHManbHbrii pa3MbiB cocTaBHA b  n epnoA  c 1 9 9 0  r. n o  2 0 0 5  r .  3 9  m . 
KpoM e t o t o , CAeAyeT y n c c T b . h t o  b  1 9 8 8  r. Ha y n a c ra e  KoMapoBCKoro 
nAJDKa a a h h o h  4 3 0  m  h  h ih p h h o h  5 0  m  öbiAa npoH3BeAeHa 
3KcnepHMCHTaAbHaa OTCbniKa necica oöbeMOM 3 2 2 5 0  m  , h t o  Ha 
AAHTenbHbin n epnoA  y a y h l h h a o  c o c to h h h c  ö e p e ra . K  HacTonmcMy 
MOMemy Becb oöbeM  OTCbraaHHoro M a rep n an a  pa3Mbrr, n  c o c to h h h c  

ynacTKa muraca movkct ö brrb  o h c h c h o  r a n  o n c H b  onacH oe. HmeHCHBHbin 
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pa3MbIB OTMCHCH TaiOKe B CeBepHOH OCpCrOBOH 30He HeBCKOH ryöbl 
(njuDK «flyÖKH» b noc. Jlncnn H oc, noc. OxarnHo).

AKTHBHbie nponcccbi ncpcpaooTKii ocpcroB ycTaHOBjiem>i b khkhoh 
ocpcroBon 30He O hhckoto  ia.iHBa mokay noc. JIcoii/Kbc n B. ffecopa. B  
ncpiiOA c 1 9 7 0 -x  no 1 9 9 0 -e  rr. mnpnHa ncciaHbix njumcen 3ananHee noc. 
Jle6>DKbe yM eH bnm jiacb Ha 5 -3 0  m, a  y noc. B. M>Kopa Ha 6 0 -7 0  m, npn  
3TOM Obi.™ naCTHHHO pa3MbITbI C(|)Op\IIipOBaBLUHCCtf UCCb paHee 
nccnaHbic aicKyMyjiaTHBHbie k och  -  b nepBOM cnynae Ha npoTA’/KCHiiii 
2 3 0  m, bo BTopoM -  3 0 0  m. H a  parc ynacTKOB öepera ero nmeHCHBHbin 
pa3MbiB npojo.T/KacTca. k 3anany o t  noc. B. M>Kopa noa  
HenocpeACTBeHHon yrpo3oii pa3MbiBa HaxojHTca b HacToamcc Bpc\i;i 
ynacTOK m occe.

B  xoac BbinojiHeHHii iiccACAOBaHiiii cnnaMn coTpyahhkob h 
ctyachtob -  ynacTHHKOB jieTHHx niKOJi couaH a h h(|)o pna uno h Haii 6a3a n 
ocymecTBjieH nepBbrii 3Tan MOHHTopnHra ÖeperoBon 30Hbi c nc.rbfo 
coxpaHeHHii, BOCCTaHOBjieHHa n oxpaHbi ee npiipoAHO-pccvpcHoro n 
pc k pea n ho h ho ro noTCHmia.ra. rioAYHCHbi oneparaBHbie AHHHbic o 
COCTOtfHHH H p33BHTHH npiipOAHOH rCOAOrHHCCKOH CpCJbl ÖeperOBOH 
30Hbi K ypopraoro panoHa, H cbckoh ryöbi n o-Ba Kotjihh.

06iu,ee cocmoiinue npuôpe.vcnoù peKpeaifuoHHOü 30Hbi
B  paMKax KOMnjieKCHbix paöoT  Taioice B braom nuincb  iiccACAOBaHiia 

n o  3KO.roro-pcKpcaHHOHHOMV onncaHHK) np iiopoK H oii 30Hbi K y p o p ra o ro  
p an o H a  r .  C aH K T -neT epöypr. n p n  stom o c o ö o e  BHHMaHne yacahctch 
H3yneHHK> CTpocHiia n  caH n rap H o ro  coctohhhh Taicnx nony.rapH bix  y  
ncT cp o y p ’/KHCB n p irro p o jH b ix  njum cen, r a x  njum cn 3oaotoh (r. 
3eneH oropcK ), Byahmíí (n o c . P en n H o ), JlacKOBbin (noc . Coahchhoc). 
K y p o p ra b rii, E pmoaobckhh h  / (yökobckhh (r. CccT-popcHK). B  Ka>iQOií
TOMKC HaO.lLOJCHHa. COOTBCTCTBYLOIHHM H3BeCTHbIM HAiDKHblM paHOHaM
r. CaHKT-neTepöypra, Bbraoranuincb cacayiohlhc paöoTbi:

•  onpcje.rcH H C  K an ec raa  n pcKpcam iOHHoro noTCHmia.ra öeperoBon 
30Hbi, a  TaioKe ypoBeHb pcKpcamiOHHoii Harpy3KH Ha npiiopoK H V io 3 0 Hy;

•  npOBCJCHHC HHJHKaTOpHblX CepHÍÍ HaOALOACHHH 3a KaneCTBOM 
bo a h  b npiiopoKHon 30He (3KCiipecc-aHajiH3 Kanecraa boam).

AHaAH3 n oöoömeHne noAYiCHHbix b xoAe npoBeAemibix 
HCCAeAOBaHHH AaHHblX n03B0A5ICT HaM CAC.raTb CAeAyiOIHHe BblBOAbl 
OTHOCHTeAbHOrO COCTOAHHH IipHÖpeACHOH nOAOCbl.

n o  xapaKTepy iapacTaHiia ocpcroBoii noAOCbi npaKranecKH 
noBceMecrao (3a hckalohchhcm 3oAOToro nAimca) haídkh OKaíÍMAeHbi 
Tpa BiiH HCTO-Apc Bcc ho lí pacTHTeAbHOCTbK), noKpbiBaiomeH öeperoBbie 
Teppacbi h OTMepiime AiOHbi. CaMH ace nAimceBbie noAOCbi, HcpcAKO ao
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npnype30B0H 30Hbi, nojBcp’/KCHbi 3apacraHHK) (paäoH noc. YnncoBo) n 
BnnoTb ao ia6o.iaLiHBaHH;i ocokoíí, icaMbmiaMH n Ky CTapHHKOM 
(EpMOAOBCKHH njIÍDK).

B cacactbhc cham ioh am ponoreim oH  Harpy3KH Bce ooc.icjOBaHHbic 
njDDKH (3a HCK.ifOHCHHCM 3 o a o to to  njuDKa) no CTeneHH iarpa mcHna
M 05K H 0 OTHeCTH K HipilAHO 3arpiI3HCHHbI\I. B OCHOBHOM TeXHOTCHHO- 
ObiTOBbiM MycopoM, a b panoHax copoca HCOinmcHHbix ctokob (haídk 
KypopTHbin) Ka>KAbiH roA HaömoAaiOTCii n am a  3BTpo(|)HKauHH 
(iIBeTeHHH bo Abi) b BHAC CKonACHHH CHHe-3eAeHbix n ApyrHx 
BOAOpOCAeíí. 3 t0 b CBOK) OHCpCAb npHBOAHT K nOÍIBACHHK) 
cncnn(|)HLiccKH\ 3anaxoB, yxyAmeHmo cainrrapHoro coctoîihhîi h, b
KOHCHHOM CMCTC. K  n O T e p e  pCKpeaUHOHHOH UCHHOCTH. H  B KOHCHHOM
HTore, k AcrpaAannH nAimcen. KocBeHHbiM cbhactcabctbom 3toh

HeiATHBHOH TCHACHUHH M05KCT CAyJKHTb MC’/kTOAOBail 3BOAK3HHÍI 
BAO.iböcpcroBoro Komypa, KOTopaa k 2008 r. npuBC.ia k hoíibachhk) 
HOBbix aidcyMyAiiTHBHbix (J)opM b BHAe AOK3AbHbix oapoB n nepecbmeii 
(Ha EpMOAOBCKOM H  KypOpTHOM IIAiDKax).

Ilo HanHHHK) cocraBAaioiHHx haídkhoto OTAbixa CK.iaAbiBacTca 
THnHMHaii CHTyanHa. Ecah opaTb TeppnTopnn, cncnna.ibHO BbiAeneimbie 
AAA 0praHH30BaHH0r0 OTAbixa (BblLUCnCpCHHCACHHblC nAÍDKH, a TaiOKe 
IIAÍDKH BÖAH3H IiaHCHOHaTOB H  AOMOB OTAbixa, HaiipHMep, CAHATOpHH 
ZllOHbl). TO BCe IMÍDKH HMdOT HCOOXOAHMbIC AJI» OTAbixa H  KynaHHH 
cocTaBAinomne -  pa3ACBaAKH, cnacarenbHbie CTaHunn, nyHKTbi npoKaTa 
n nirraHHii, MycopHbie öamcn, a TaioKe c npocTpaHCTBeHHon
nCpHOAHHHOCTbK) HMCK3TCÍI aTTpaKUHOHbl H  aBTOCTOÍIHKH. yCHAHHMH 
cncnna.ibHbix CAV/Kamnx Ha npnAeraioiHHx ynacncax nAimcen 
ncpnoAHLiccKn npoBOAHTca yöopica. M to ace KacacTca Me>KitmDKeBbix 
ynacTKOB ocpcroBoro KOHTypa, to b oo.ibuiHHCTBC CBoeM ohh 
npcACTaB.i;iK3T coooii 3a6pomeHHbie, MaAonpnroAHbie aaíi OTAbixa 3om>i 
(Amené nAJDKn), noKpbiTbie mhotoacthiimh 3ane5KaMH pa ’ » a h li ho ro poAa 
Mycopa ecTecTBeHHoro (rpiiAbi BblöponieHHbix b niTopMOByio noroAy 
BOAOpOCAen) H TeXHOreHHOTO npo HCXO>K'ACHHÍI.

OifeHKCi eo3deücmeun penpeaipiu na npuöpemuyio 3<my 
OnCHKa B03ACHCTBHÍI pCICpCaUHH Ha npHOpC/KHVK3 30Hy npOBOAHAaCb 

C HCAbK) KOMnAeKCHOTO HiVHCHHil CymeCTByiOIHeH CHTyaUHH no 
HCn0Ab30BaHHI0 npHOpC’/KHblX pCKpCailHOHHblX pecypcoB H 

peKpeaiiHOHHOH Haipy3KH aaíi onTUMUiaunn peKpeaimoHHoro 
6eperonoAb30BaHHíi. O chobhbimh bo3achctbhíimh peRpeaunoimoro 
npiipoAonoAb30BaHHíi Ha OKpyacaiomyio cpeAy abaíhotca noBpoKACHHíi 
nOMBCHHOrO H  paCTHTeAbHOTO nOKpOBa, CBÍI’iaHHblC B naCTHOCTH c
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BbrranTbiBäHHeM TeppirropHH, a Taioice npuBHCCCHHC b npupoAHVK) cpcjy  
OTXOAOB HCAOBCHCCKOH ACHTCAbHOCTH. PCKpCaHHOHH3H Haipy3Ka B
j a  h ho m cnynae o y a c t  paccMaTpuBaTbca c to h k h  ipcHna CTeneHH
BAHHHHH OTAblXaKHHHX Ha npHOpC/KHYK) 30Hy, B b I pH >KH K) LU Y K) C H B 
ÖajIAbHOH OHCHKC.

HcOOXOAHMO OTMeTHTb, HTO 3H3HCHHH HCKOTOpbl.X napaMCTpOB.
HcnoAbiycMbix aah ohchkh ynacnca, hbahiotch AoeraroHHO
y  CTO HHHBbIMH H npaKTHHeCKH He HiMCHHAHCb 3a nepHOA HCCAeAOBaHHH. 
K T3KHM napaMeTpaM moacho o th c c th  cocTOHHne Tpon, AepeBbeB h  
KycTapHHKOB, HapymeHHH noHBbi. A h hah ïh p yh  ynacTKH n o  noK33aTeAHM
H3AHHHH CB3A0K, OTXOAOB 5KH3HeACHTeAbHOCTH H MyCOpa, CAeAyCT HMeTb 
B BHAy, HTO B03M05KHbI 3HaHHTeAbHbie K0AC03HHH OHCHOK. CBH33HHbie CO 
BpeMeHeM B03M0ACH0H VOOpKH TeppHTOpHH B TCLICHHC TOAa.

H a BceM npoTHAceHHH ocpcroB on n e p r a  HCCAeAOBaHHH bbm bhah  
K painnoio HeoAHopoAHOCTb yhhctkob. pa3Hyio CTeneHb Hcnonb30BaHHH 
no6epe5KHÍí h  c o o tb c tc tb c h h o  o ta h h h h  b b o 3ach ctb h h x  Ha npupoAHbic 
AaH iiiia(|)Thi B ueno\i. aHaAHinpya noAVHCHHbic pe3yAbTaTbi h  
OAHOBpeMeHHO npHBOAA h x  k  2008 r., cneAyeT OTMeTHTb yxyAHieHHe 
3KOAOTHHeCKOH CHTyaUHH B paHOHe n o  BCeií nAOHiaAH HCCAeAOBaHHH no  
CpaBHeHHK) C npCAblAV LHHMH T0A3MH. HpOKAe Bcero, 3TO KaCaeTCH 
yBeAHHeHHH HHCAa HCCaHKHHOHHpOBaHHblX CB3A0K, KOCTpHIH, 
3HaHHTeAbHbIMH nOBpC'/KACHHHMH B AeCOnOAOCe H Ky CTapHHKOBOÍÍ 
noAOce. O co o ch h o  HeraraBHaa TeHAeHUHH CKAaAbiBaeTCH Ha ynacTKe 
3eAeHoropcK -  PcnuHO.

E ca h  npocneAHTb ahhhm hky c o cto h h h h  npHneraioiiiHx k  nnH>Kv 
AaHAHia(J)TOB, TO B 2006 T. B HCAOM OOCTHHOBKY nO pC K pea H HO H HO H 
Harpy3Ke moacho OHCHHBHTb iaik x o p o m y io  (Taicyio ohchk v noAyHHAH 9
YHHCTKOB). H AH/KC BCTpeH3AHCb yH3CTKH C OTAHHHblM COCTOHHHeM
(paiioH noc. KoMapoBO h  noc. C oah ch h oc). B 2008 r. h h  o a h h  h3 
ynacTKOB He noAyHHA ohchk v  « o ta h h h o » , a o k o a o  35 % TeppHTOpHH 
HaxoAHTCH b Tax Ha3biBaeMoii «30He pHCKa» no peKpeaHHOHHOH Harpy3Ke 
Ha npHOpC/KHV K) TeppHTOpHK).

K 2008 r. CHTyaHHH Ha ynacTKax, HaxoAiuunxca b HenocpeACTBeHHOÍí
ÖAH30CTH OT OObCKTOB pHÎMCLHCHHA TypHCTOB (CAHATOpHH, A 0 M 3  O T A bixa)

b HeAOM ocTaBanacb n o  cpaBHeHHio c AaHHbiMH npeAbmyiHHx act

nOA05KHTeAbHO CTHOHAbHOH: nAÍDKH 3aMyCOpeHbI CAHOO. CB3A0K OTXOAOB
He HaoAKuanocb. 3 t o t  (J)3kt moacho CBH3aTb c tcm , h to  MeHbHiee
KOAHHeCTBO OTXOAOB CBH33H0 C AyHHHIM 6 A3TOyCTpOHCTBOM TeppHTOpHH
(HaAHHHeM ypH, TyaneTOB), T.e. c HenpeMeHHOii h tp h o y th k o h  
opraHH30BaHHoro OTAbixa. O ah3ko no noKa33TeAHM HapymeHHOCTH noHB 
HMeHHO 3TH yH3CTKH HMdOT H3HXyAHIHe nOKa33TeAH. B H3CTH0CTH,
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HCOOXOAHMO 3aMeTHTb, HTO BblTaiTTblBaHHe XapaKTepHO npaKTHHeCKH J.15I 
BCCH HCCACA.VCMOH 30HbI, OTHOCHTCAbHO O.iarOnOAY HHbIM no  j a  H HO MV
noKa3arejiK) mojkho Ha3Ban> TOjn>KO jinnn> y mhctkm C o.ihchhoc -  
CecTpopeuK, ta c  k o ahhcc tbo  Tpon c b o ah tc h  k  MHHHMyMy.

KocTpnma aBjunoTca noKa3areneM npnBjieKaTejn>HOCTn MecTa Maa 
OTAbixa, n  Hanöojiee noABcp>KCHbi 3TOMy boîm chctbhk) ynacncn  
KoMapoBO -  PennHO. IlpHHeM, ecnn b 2006-2007  rr. CHTvauna 
Hao.ifojaaacb HCO.iaronpnaTHOH. ho  He kph thhcckoh . t o  b 2008 r.
M05KHO 3a(J)HKCHpOBaTb CV LHCCTBCHHOC YBC.1HHCHHC HHCJia KOCTpHIA, 
npHHeM y5Ke (JiaKTHHecKH Ha BceM naom ajn HCC.iCMOBaHHH.

riOBpOIQCHHa JCpCBbCB (yHHTblBaa CJIOMaHHbie BCTKH, Hajpyöbl. 
noBpe>KaeHHii, 00Ha>KCHHa KopHeii) hb.ihctch Taioice cepbe3Hoii
npOO.ICMOH AAH MHOTHX yHaCTKOB, HCKJHOHeHHe COCTaBJUHOT JHIHIb
paííoHbi 3eneHoropcK -  KoMapoBO -  PennHO. H coeia ro n p h h t  Ha a 
tc h a c h h h h  OTC.iOKHBacTca b paiioHe noc. C o.ihchhoc -  TaM CHTyauna b 
2008 r. 33MCTHO yxyjuiH.iacb no cpaBHeHHio c npcjbuymnMH toahm h.
CßJßaHO 3TO, nO BCCH BHAHMOCTH. C yBejIHHeHHeM HHCJieHHOCTH 
HeOpraHH30BaHHbIX OTAblXaiOmHX.

Tateme OTMCHacTCtf tc h a c h h h h  yBejniHeHHil peKpeaunoHHoro 
BO UCHCTBH5I no  BceM yHHTbiBacMbiM napaMCTpaM Ha ynacTKax b6jhi3h 
mocceíÍHbix j o  po r.

B  HC.iOM. ooo 6 ma a no.ivHCHHbic MHHHbic. c.tcayct OTMeTHTb, hto 
pcKpcauHOHHOC HcnojH>30BaHHe h Harpy3Ka pacnpcjcacH bi no 
npHÖpe5KHOH TeppHTOpHH KypopTHOTO paiioHa r. C ahkt-n ctcpoypra  
HepaBHOMepHO. H anoo.ibm aa pcicpcauHOHHaa Harpy3Ka npuxojH Tca Ha 
paiioH 3eneHoropcK -  KoMapoBO h  paiioH CccTpopcHKa. C.icjOBaTC.ibHO.
nCpBOOHCpCJHOC BHHM3HHC AO.T/KHO OblTb Y ACACHO HMCHHO 3THM
ynacTKaM, y>ice celinae HcnbrrbiBaiomHM öonbinyio no cpaBHeHHio c 
ApyrHMH npHopoKHbiMH TcppHTopuHMH. pcKpcauHOHHVK) Haipy3Ky. 
r  HjpOXHMHHCCKOC 3KOJIOTHHeCKOe COCTOHHHC npHOpC/KHbl.X BOA B 
peKpeaiiHOHHOH 30He b o c to h h o íí nacTH O h h c k o to  3ajniBa r. CaHKT- 
ricTcpoypra mojkho oucHHTb CKopee i«ik y ao  b a c t  bo p h tc  a  b ho c . 
OnaccHna BbßbiBaiOT paäoH noc. C o.ihchhoc. KoMapoBO -  PennHO h  
EpMO.lOBCKHH njHDK T. C’CCTpOpCHKa. TAC KaHCCTBO npHOpC/KHbl.X BOA HO 
Bceíí coBOKynHOCTH THApoxHMHHecKHx noKa3aTeAeíí yxvAuiacTca. 

3aiciio‘ieiiue
ripOBCAa KpaTKHH OOiOp 3KOAOTO-peKpeaUHOHHOH CHTYHHHH Ha 

n.ia>KCBbix ynacTKax o t  noc. Y hikobo a o  t. CccTpopcHKa 3a BbiöpaHHbrä 
nepHOA Ha6.1K)ACHHH. M05KHO CACAaTb BbIBOA 0 6  OTHOCHTeAbHO
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V JO B JCT BO p HTC J  b  HO M COCTOHHHH H npHTOJHOCTH njUDKCH JJIH 
pcKpcauHH.

I lo  coBOKyimocTH Bcex xapaKTcpucTHK Hanöojiee 6jih3khm k 
BbicuicH KaTeropHH M05KH0 OTHecTH 3 o jio to íí iuuDK r. 3ejieHoropcKa. Oh 
xapaKTcpniycTca Hanooacc ojaronpHarabiMH xapaKTcph c th r a \ih no 
OKOJioranecKHM HHjHKaTopa\i. a Taioice no conyTCTByfomuM 
peKpeannoHHbiM KOMnoHeHTaM. H cooxo jhm o OTMCTHTb yHHKajibHOCTb 
neona, a Taioice npo3paHHOCTb b o jm  Ha nuance. K MHHycaM o th o c h tc h  
HCOOJbLUOH pa3Mep njDDKa, KOTOpblH HBHO HCJOCTHTOHCH JJM Bcex 
OTjbixatoninx b nuK ce30Ha, n OTcyTCTBne nm>ix nuancen b 
HenocpejCTBeHHOH 6jih30Cth o t  3 o jio to to  ELianca, h to  h b jh c tch  
npnnHHOH CHjn>Hon amponoreHHOH Harpy3KH Ha Hero.

PaiioH KoMapoBO -  PenHHO Tatcnce nojxojHT ana naancHoro OTjbixa. 
o jh h k o  TpcoycT CKopenmero ycTpaHCHna HCjocraTKOB h  b nepByK) 
OHcpcjb vMCHbuiCHna amponoreHHOH pcicpcannoHHoii Harpy3kh (b 
cyMMe c y jy h lh c h h c  hm chho OKoaoro-pcicpcanHOHHon cocTaBjunomeH), 
HTO jaCT B03M0HCH0CTb nOJHHTb VpOBCHb njHHCHOH HH(J)paCTpyKTypbI 
jaHHoro paiioHa.

C vhctom  oömnpHOCTH h  jocTynHOCTH naanc JTacKOBbrii b noc. 
C o .ihchhoc h b jh c tch  Hanooacc nepcneicTHBHbiM c to h k h  apcHna 
pa3BHTHH H OJH'ÏKHM nO ypOBHK) K 30JI0T0My MHHCy. HmCKJHIHHCH 
noTCHHuaa j a a  paiBHTna b jaabH cnm cM  MonceT cnocoocTBOBaTb 
npeBpameHHK) ruanca JlacKOBbiíí b Hanooacc nonyaapHVK) 
peKpeaiiHOHHyK) 30Hy ceBepo-BOCTOHHOÍí nacTH O h h c k o to  iaanBa.

M to  icacacTca Ep\ioaoBCKoro h  Kypopraoro naanccn r. CccTpopcuK. 
t o  HCCMOTpa Ha Hanooacc o a a ro n p n a ra o c  pacnoaonccHnc OTHOCHTcabHO 
ropoaa h  h x  BbicoKyK) nocemaeMOcra > k h tc jh \ih  r. Cah k t - n c tc poypra 
BCaCJCTBHC yaOÖHOH TpaHCnOpraoii HH(|)paCTpVKTYpbI. pcKpcaUHOHHaH 
HH(|)pacTpyKTvpa h  ocoochho  co c to h h h c  naanccn ocTaBjacT nccaaTb 
avHuicro. Elpn 3tom  np o K jc  Bcero, H Co6xojn\ia opraH H ianna cay neo bí 
nocTOHHHoro HaoaK)jCHHa h  KOHTpoaa 3a coctohhhcm  naanccn (m hctoth 
BOjbi h  naanccn) h  y jo o h o  p acno aoncch hbix (bo3mo5kho naarabix) 
napKOBOK.

B HcaoM. HCOÖxojHMa nporpaMMa no coxpaHeHHK) naanccn Kypopr
(OCOOCHHO) h  EpM OaOBCKHH OT HCHC3H0BCHHH BOOOIHC. OnaCHOCTb
CBH33Ha e  pa3M bIBO M  OCpCTOB (OCOOCHHOCTH KOH(|)HrV paU H H ) H

ojHOBpeMeHHO HaMbiBOM necKa h  o6pa30BaHHeM b npnopcncHon 30He 
OTMcabix ynacTKOB. KpoMe to to ,  HaoanajacTca nepeMeipeHne necKOB o t  
panoHOB ype3a BOjbi jaabuic o t  öepera noa B03aeiicTBHeM cnabHbix 
nocTOHHHbix BeTpoB. Bo3mo5kho, b KanecTBe 6auncah uich nepcneKTHBbi h  
(JiHHaHCHpoBaHHH ja n  paiioHa r. CecTpopeipc hcooxo jhm o b b c jch h c  b

199



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

pa3yM H b ix  n p c j c a a x  (h bo3mohcho tojimco b B b ix o jH b ic  j h h )  n a a r H o r o  

n o cc L u cH n a  n a a n c e n . 3 t o  \ io > k c t  aBH Tbca o j h h m  h3 w a n n T c a b H b ix

(JlHHaHCOBblX HCTOHHHKOB J J IH  nOJJCp'/KKH pCKpCaUHOHHOH 30HbI, HaptfJY 
C rOCYjapCTBCHHblMH HCTOHHHKaMH.

B jaabH C H uiC M  b  paMicax p a a b h t u n  j c t h c h  micoabi «Bonpocbi 
KOMn.iCKCHoro o c p c r o n o a b iO B a H n a »  n p c j n o a a r a c T c a  ja a b H C H iu c c  

npMBJCMCHMC K YLiaCTHK) CTYJCHTOB H aCnnpaHTOB, a  THIOKe HaYHHblX 

COTpyaHHKOB BblCLUHX YHCOHblX HaVHHblX H KH JC  \  IH MCC K H X 3aBeaeHHÍÍ 
POCCHHCKOH O cjC p a U H H . 3aHHMaiOIHHX paÓOTHMH B OOaaCTH 
o c p c ro B C jC H n a  h  ycTO H H H Boro p a  3 b h t n a  n p n o p o K H b ix  3 0 h .

40 YEARS OF SPECIALIST TRAINING AT THE RSHU 
FACULTY OF OCEANOGRAPHY

A.S. Averkiev
Russian State Hydrometeorological university, St. Petersburg, Russia 

E-mail: asav@rshu.ru

40 JIET nOflTOTOBKH CnEIfHAJIHCTOB HA 
OKEAHOJIOTHHECKOM ©AKYJIBTETE PTTMY

A. C. ABepicueB 
POCCUÜCKUÜ zocydapcmeeuubiü zudpoMemeopojiozunecKuü 

yuueepcumem, CauKm-nemepôypz, Poccux 
rioarOTOBKa HH/KC HCpOB-O KCaHO JOTO B BCJCTCtf B PETM Y  

npaKTHuecKH c ocHOBaHna r njpoMCTCopojornnccKoro uHCTuryTa b  

MocKBe b  1930r. ,3,0 6 0 -x  rr BbinycK cocTaBaaa 20-25  nea., T.e. 
(JiopMupoBaaacb 1 yncÖHaa rpynna Ha rnapoaornnecKOM (|)aKVjbTCTC. 
rioTpcoHOCTb MopcKHx OTpacacii b  encunajhcthx-oreaH oaonix b  60-e  
rr cymecTBeHHO B03pocaa, KOHKypc Ha cncHnaabHOCTb öbia oncHb 
BbicoKHM, n Haoop öbia yBeanneH ao  50 nea, T.e. (JiopMnpoBaaocb 2 
yneÖHbix rpynnbi. OcHOBHyio Harpy3Ky no noaroTOBice OKeaHoaoroB 
Beaa Ka<|icjpa OKeaHoaornn. Ee pyKOBoanrenaMH b  pa3Hoe BpeMa öbian  
H3BecTHbie yneHbie: H. H. 3yÖ0B, A .3- 3°6poBoabCKHn, B .A Bepe3KHH,
3 .E . KapeanH, B.B. T h m o h o b .  B 1970r. no HHnunaTHBC B.B. TnMOHOBa 
öbia oöpa30BaH OKeaHoaornnecKHH (|)aKyjbTCT. b  cocTaB KOToporo 
Boman j b c  BbinycKaioiHHx Ka(|icjpbi: OKeaHoaornn n m c t o j o b
OKeaHoaornnecKHx nccaeaoBaHnn (M OH). Eaaroaapa BbicoKOMy 
KOHKypcy npn nocTynaeHnn Ha enepnaabHOCTb (ao 8-10 nea  Ha MecTo), 
Ha (JiaKynbTere öbiaa aynm aa b  HHCTUTyTe ycncBaceiocTb CTyaeHTOB, h  
npaKTHnecKH Bce Bbinyc k h h k h  paöoTaan no cncuHaabHOCTH, B 
aaabHeiimeM b  h c t o p h h  (|)aKyjbTCTa OTpamancb ocHOBHbie noB opora  
HOBeiimeH h c t o p h h ,  no KpaHHeii Mepe Ta ee nacTb KOTopaa KacaeTca 
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HayKH. 7 0 -e  n  8 0 -e  r r  HecoMHeHHbrií pacuBCT OKcaHO.iornuccKOH HayicH 
B C C C P . M h TCH CH BHO  pa3BHBajIHCb KaK TCOpCTHHCCKHC m am o i 0 6  
OKeaHe, TaK h  n p m c n u H b ic  O Tpacjin OKcaHO-iornn t 3 k h c  KaK 
HH5KeHepHaa, npoM bicnoB aa h  j p .  H aK onneH m o (lia im m ccK o ro  
M aT cpnaaa cnocoöcTB O B ano t o , li t o  b  OKeaHax h  \ i o p a \  p a ö o T an o  6 o n e e
2 0 0  HayHHO-HCCJieAOBaTejibCKHx c y j o b  p a 3m>ix b c j o m c t b , y  J IE M H  
Ö blJIO  COOCTBCHHOC y  HCOHO-HaVHHOC CVJHO (« H e p e íí» , 3aTeM 
« r ip o ( |)c c c o p  C e p re i i  /lopo(|)CCB»). K  co n can em n o , c  Hana.io  m  

nepecTpoíÍK H  3 t o  n o n o n cem ie  H3M eHnjiocb b  x y j l u y k ) CTopoHy, h  b  

H acT oam cc B p c \ia  Mbi OT\icLia c \i  6 o n b m e  cjioncHbix n p o 6 neM, li c \ i 

OTHOCHTejibHbix y cn ex o B .
CoBpeMeHHbie npo6neM bi, CTom im c ne  p a r  BbicuiHM oopaiO B am icM  

B PoCCHH H H'ÎMCHCHHH. npOHCXOJHniHC B P E E M Y  H Ha (|)aKV.IbTCTC. B 

nacTHOCTH. B o -n ep B b ix , cym ecTBeHHoe ch h > kchhc  KO.inLiccTBa 
Bbiny C KHHKO B HIKOJI, nOCTY naKUUHX B B Y 3 b I (npHHHHa 
AËMorpaiJiHHecKHH c n a n  9 0 -x  r r .) .  B o-B T opbix , c  h  irma io u m  lie a 
KyjibTypH O-o6pa30BaTejibHbiHypoBeHb B b in y ck h h k o b  h ik o ji. B-TpeTbHx, 
BKjnoHeHHe P o c c h h  b  TaK Ha3biBaeMbrii « B o jio h c k h îî  n p o u c c c » . h  
n c p c x o j  Ha jb y y y p o b c h h y k )  CHCTeMy nojroTOBKH cncuna.iHCTOB ynce c
2 0 1  Or. B - MCTBc pTbix. cym ecTBeHHoe cm D K em ie KOJiHHecTBa 
Bbiny c k h h k o b , paooT aiou iH x  n o  cncuHa.ibHOCTH, B t o ô h  C M r w r b  
/jeHCTBHe x o n i  6 bi TpeTbeii h  h c tb c p to h  n p o 6 neM, HCOOxojHMbi
COBMeCTHbie yCHJIHH BbICHIHX YUCOHblX iaBCJCHHH H npCJCTaBHTC.lCH 
OTpacjiH, npHcyTCTByioiHHx Ha K o h ( |ic p ch lih h . 3 t o  noT pcoycT  
cymecTBeHHOH KoppeKm poBKH y a c o H o ro  n p o u c c c a  b  P r r M Y  (KaK h  b 
j p y r n x  B Y 3 a x )  h  (JiopMHpoBaHHii h o b h x  b ’î m a j o  b  b  HaynH bix h  
npoH3BOACTBeHHbix 0  p  a w n r a  u n a  x n o  OTHOinemno k  6 aK a.raB pa\i h  
M arncTpaM , TaK KaK n e p ea  iniTb jieT b  H auicii OTpacjiH BbinycK 
«CnCUHa.lHCTOB-HH’/KCHCpOB» npcKpaTHTca.

THE IMPORTANCE OF TARGETED TRAINING OF MARINE 
SPECIALISTS (OCEANOGRAPHERS, HYDROLOGISTS, MARINE 

ECOLOGISTS, HYDROCHEMISTS, HYDROGRAPHERS) FOR 
STUDYING THE MOUTHS OF RIVERS AND SEAS OF THE ARCTIC

L .E . S k ib in sk i
P.P. Shirshov Institute o f  Oceanology, Russian Federation  

E -m a il:  n w d io ra s @ a tn e t .m  
S ta r tin g  f ro m  th e  tim e  o f  P e te r  I, m a r in e  sc ie n tif ic  r e se a rc h  

a n d  th e i r  a p p lic a t io n s  to  d e fe n se  a n d  e c o n o m ic  a c t iv it ie s  o f  th e  
c o u n try  f ig u re d  p ro m in e n tly  in  th e  d e v e lo p m e n t a n d  
s tre n g th e n in g  o f  th e  R u s s ia n  s ta te . T h e  f i r s t  a n d  im p o r ta n t  ro le  in
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this played our city - the city of Arkhangelsk, where went all the 
Arctic scientific expedition in XYIII - XX centuries, and paved 
the Northern Sea Route. A clear expression of ideas of Peter I of 
finding a Northern Sea Route and its implementation, was our 
great compatriot, the first Russian academician Michael 
Lomonosov. The embodiment of ideas and affairs o f Lomonosov 
became a sacred duty of its descendants. It is enough to note, that 
with the beginning of system and systematic research of the seas 
of Arctic regions, which has been connected with «First 
international polar year (1882-1883) », the domestic scientific 
océanologie school is recognized by one of leaders in the world.

Now the Arctic is becoming an important geopolitical object 
o f modem multi-polar world. At the turn of XX-XXI centuries, 
look at the Arctic has changed radically, especially when the sub- 
Arctic and Arctic seas (White, Pechora Sea, Barents, Kara) "were 
highlighted" as rich sources of hydrocarbon, etc. and other 
mineral resources.

Ecosystems of the Arctic seas are extremely sensitive to 
different types of impacts, in particular technogenic, owing to the 
extremely slow, at low temperatures, self-purification processes. 
Abundance of natural resources of the region and the complexity 
of climatic conditions make it necessary to specially-designed 
approach to the development of natural resources of the Arctic 
seas.

All aforesaid speaks about necessity of preparation of experts 
particularly for Arctic regions. Previously, specialists were 
prepared on the basis o f the Higher Maritime School. Makarova, 
in the Leningrad Arctic College (secondary education), now for a 
part o f experts have ceased to prepare, others became 
insufficiently. In connection with this level o f research activities 
fell in the Arctic as a whole.

As is known, is now a presidential decree established Russia 
Centre - Northern (Arctic), Federal University, who will prepare 
the staff for the development of the Arctic, for the development 
of the Northern Sea Route. It is obvious that it is important to 
organize training oceanographers and other specialists needed for 
the development of the Arctic Ocean, adjacent seas and rivers. It 
seems necessary to create the department with experienced St 
Petersburg State Hydrometeorological University. On the other 
hand, and the Institute of Oceanology, realizing the importance of
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the problem is ready to participate in the preparation of
specialists for research in the Arctic.

Starting from the time of Peter I, marine scientific research and their 
applications to defense and economic activities of the country figured 
prominently in the development and strengthening of the Russian state. 
The first and important role in this played our city - the city of 
Arkhangelsk, where went all the Arctic scientific expedition in XYIII - 
XX centuries, and paved the Northern Sea Route. A clear expression of 
ideas of Peter I o f finding a Northern Sea Route and its implementation, 
was our great compatriot, the first Russian academician Michael 
Lomonosov. The embodiment of ideas and affairs o f Lomonosov 
became a sacred duty of its descendants. It is enough to note, that with 
the beginning of system and systematic research of the seas of Arctic 
regions, which has been connected with «First international polar year 
(1882-1883) », the domestic scientific océanologie school is recognized 
by one of leaders in the world.

Now the Arctic is becoming an important geopolitical object of 
modem multi-polar world. At the turn of XX-XXI centuries, look at the 
Arctic has changed radically, especially when the sub-Arctic and Arctic 
seas (White, Pechora Sea, Barents, Kara) "were highlighted" as rich 
sources of hydrocarbon, etc. and other mineral resources. O f gas 
condensate reserves, only the Shtokman field, located in the Russian 
part of Barents Sea, for example, are about 4 trillion cubic meters, which 
can provide gas supplies across Europe for many years. The 
development of this field requires the investment of tens of billions of 
financial resources and the application of new technologies. In early 
2009, the three largest European companies - Gazprom (Russia), Total 
(France) and Statoil (Norway) signed an agreement to jointly develop 
the Shtokman field.

By the way, Shtokman gas condensate field was first discovered by 
scientists o f the Institute of Oceanology RAS more than a quarter 
century ago, during another scientific expedition R/V "Professor 
Shtokman". The market value of the Shtokman wealth, according to 
conservative estimates, more than 400-500 billion. Our Director 
Academician Robert Iskanderovich Nigmatulin speaking at the 
commemorative session of IO RAS, noted that only 1% of this amount 
would provide funding for research of the Institute of Oceanology, for 
several centuries ahead. It is obvious that science pays and pays for itself 
in the modem period. The most important now are the investments in
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environmental research, and in environmental "clean" technology as the 
other planets in our stock no.

Ecosystems of the Arctic seas are extremely sensitive to different 
types of impacts, in particular technogenic, owing to the extremely slow, 
at low temperatures, self-purification processes. The term 
"tekhnogenesis" was introduced by Academician Fersman to reflect the 
degree of human interaction with the environment through its 
geochemical transformations associated with industrial activity. 
Abundance of natural resources of the region and the complexity of 
climatic conditions make it necessary to specially-designed approach to 
the development of natural resources of the Arctic seas. Formed in 
Russia at present economic situation in their dominant pushes to 
maximize the volume of natural resources in northern regions. Activities 
of Industrial Organizations on the shelf, especially oil and gas, will 
cause some damage to the marine ecosystem of the region and adversely 
affect the natural reproduction of biological resources. Extensive 
development of the wealth of the North, aimed only to exploit its natural 
resources, will lead to disharmony between extremely sensitive to 
external influences on natural ecosystems in the Arctic and the need for 
immediate economic results. This approach to the development of the 
North inevitably leads to a rapid depletion of natural resources and can 
become for us and even more so for future generations, "Pyrrhic 
victory".

The current range of problems requires a carefully balanced 
approach to environmental management, which in turn requires in-depth 
fundamental research of the seas of the region. It should be understood 
that in modem times, Oil and Gas on the shelf began to develop during 
the forced reduction of extraction of marine biological resources. This 
once again proves the necessity of a carefully balanced approach in 
addressing environmental problems. Fishing and oil and gas industry - 
the two most priority sectors necessary for the development of the 
Russian Arctic in the modem period. The state and, above all, science 
reconcile and balance their interests. The most important task is the 
rational use of the region's raw materials and ecological optimization of 
their use. For this we must intensify the study of the Arctic expedition, a 
system of environmental monitoring by modem methods.

As we know, by the end of last century the world community in 
accordance with the provisions of the Maritime Convention 1982 was a 
peaceful atmosphere to share a 200-mile economic zone of the 
continental shelf between the sea powers. We are talking about large 
areas of the seabed - about 30 million square meters, km, of which 
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almost a tenth of went to Russia. Experts estimate that about 20 - 30% of 
world oil and gas reserves are located on the continental shelf and slopes 
o f the Arctic seas. True, it is necessary to confirm the data exploration, 
requiring the use of new technologies deep underwater drilling. In the 
XXI century, international community has arrived at the energy about 
the straggles of different approaches in world politics to the section of 
sea slopes of the oceans. The area which is estimated leading marine 
geologist RAS Academician A.P. Lisitsyn, reaches 75 million square 
meters, km. It was here, at depths of three to four kilometers 
concentrated main mineral and biological resources of the oceans. A 
special UN commission on the continental shelf o f about ten years ago, 
proceeded to consider the applications of marine "powers" to expand the 
shelf (economic zone) with 200 to 350 miles. The first application 
Russia to expand the continental shelf of the Arctic and Pacific seas was 
dismissed in 2002 with the phrase "lack of basic data on the topography.

Understanding the importance and urgency of solving these 
problems, foreign countries have improved their scientific activity. The 
Arctic is becoming a tasty morsel of raw materials, primarily for the 
circumpolar countries - the US, Russia, Canada, Norway and Denmark. 
And not only. Oil and gas and other mineral resources of the Arctic has 
attracted attention of other major powers - Germany and Britain, China, 
India, Japan, the Emirates.

A number of research centers in Canada, the USA, Europe, Asia, the 
priority task is to study the seas of the Arctic Ocean. Especially active 
were set up such centers in the country of the Barents region. In 
particular, established the Centre for Polar Research, named after Roald 
Amundsen (Norway), Arctic Centre (Finland, Rovaniemi), etc. 
Germany, which had no Arctic seas is going to build icebreaking ship 
"Aurora Borealis" deepwater drilling cost o f $ 1 billion. World 
community to think about the future, and the Russians, sometimes seems 
to us - is not enough. For the final delimitation of the continental shelf, 
ie, to identity its ownership of a country, is especially important to 
conduct deep-water drilling in certain areas in order to obtain geological 
evidence. Such research work on the world's oceans are carried out with 
the 70-ies on the jo in t initiative of the Soviet and American 
oceanographers in the program for deep drilling (IODP). Since the early 
1990's, we are unable to take part in this work because of the refusal of 
the Russian Government to pay annual dues to the order of $ 2 million.

O f course, the importance of the tasks are well aware, and in Russia, 
but unfortunately until it is declarative in nature, and it is time to move 
from words to deeds. Russian President Vladimir Putin at the meeting of
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the presidium of the State Council (Salekhard, 2004) noted: "... to say 
that we here only need to extract mineral resources, it would be wrong, 
at least not accurately." Russian President Dmitry Medvedev, 18 
September 2008 approved the "Principles of State Policy of Russian 
Federation in the Arctic for the period up to 2020 and Beyond". This 
document defines the goal of public policy in the sphere of ecological 
safety, as well as major tasks and measures for the implementation of 
public policy in this area. The decisions of the Maritime Board under the 
Government o f the Russian Federation (Arkhangelsk, June 2009) noted 
that one of the main priorities of the Russian Federation is the 
development of spaces and resources of the Arctic seas.

Obviously, you want to optimize the environmental systems analysis 
and integrated approach. This environmental studies become relevant, 
particularly in connection with the development of oil, gas and mineral 
resources on the continental shelf in the Arctic, particularly in the 
coastal zone and on the shelf of the Pechora and White seas. This is an 
issue on the development and improvement of existing monitoring 
estuarine regions of rivers and seas. This is especially important for the 
Arkhangelsk Region, as its northern border have great length (about 
3695 km) and washed by the White, Barents and Kara Seas, the total 
surface area of which (relating to the Arkhangelsk region) is 1,275,000 
km2. These waters are the direct zone of national interests of Russia and, 
consequently, the Administration of the Arkhangelsk region is 
responsible for the environmental waters of the seas, and above all their 
coasts, coastal waters and estuaries.

Coastal waters - are part o f the territory of the Russian Federation 
and are protected by the relevant federal law [1]. Coastal sea basin is 
defined as the frontier between land and sea and is a single physical- 
geographical system, an independent structural unit o f the landscape 
envelope bounded by the coastline and the deep part o f the Sea (near the 
bottom with a sharp inflection point of cross-sections). Estuarine regions 
of rivers (estuaries), including the delta, estuaries, lagoons and estuaries, 
are "border" area between river basins and seas (oceans) and are part of 
the coastal zone.

O f particular importance to the coastal zone lies in the fact that there 
are accumulated the maximum amount of organic matter, both from land 
and river waters, and formed in the mixing zone of river and marine 
waters. It is to this area of estuaries and deltas include the majority of all 
known oil and gas. The peculiarity of the coastal zone due to the 
interaction processes occurring on land, in the atmosphere, in sea water 
and at the bottom. The peculiarity of the chemical pollution of coastal 
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waters is considerable variability in pollutant concentrations caused by 
mixing of waters of different genesis, as well as the dynamics of the 
medium of distribution. In the coastal waters are also the main fishing 
areas and spawning fish, marine animals and crafts.

Studying and tracking long-term variability of hydrochemical 
parameters may be "crucial knowledge to not only diagnose the 
condition of coastal ecosystems, but also serve as an important 
prognostic material" [2], River deltas, especially estuaries, are very 
effective sediment traps, which is deposited a significant portion of 
incoming sediment |31. Features of spatial-temporal variability of 
hydrochemical characteristics of the coastal zone, including pollutants, 
are determined by geographical location, morphometry, hydrodynamics 
and hydrological conditions and human pressures. The specificity of the 
Arctic waters are large zonal extent, ice cover (stable fast ice in the 
coastal zone and freezing estuaries), tidal phenomena.

Once again, we note that the main mineral resources of the country 
are concentrated in the north - an area stretching from the shores of the 
Barents Sea to the Chukchi. According to Western espertov, the cost of 
all major types of mineral Russia is about 30 trillion dollars (for 
comparison: the U.S. - about 10 trillion dollars). Hence, obviously, the 
role and importance of the Arctic and the North for our country and the 
rest of the world. The geopolitical importance of the Arctic is also 
determined by the fact that the Arctic Ocean, on the Far Eastern seas is 
more than 20 thousand km of the border of Russia. It is obvious from the 
defense (aerospace), the value of the Arctic seas from the standpoint of 
security of our country.

All this suggests the need for training specifically for the Arctic. 
Previously, specialists were prepared on the basis of the Higher 
Maritime School. Makarova, in the Leningrad Arctic College (secondary 
education), now part of the Professional longer to cook, the other was 
not enough. In connection with this level of research activities fell in the 
Arctic as a whole.

As is known, is now a presidential decree established Russia Centre 
- Northern (Arctic), Federal University, who will prepare the staff for 
the development of the Arctic, for the development of the Northern Sea 
Route. It is obvious that it is important to organize training 
oceanographers and other specialists needed for the development of the 
Arctic Ocean, adjacent seas and rivers. By - probably need to create a 
department with experienced St Petersburg State Hydrometeorological 
University. On the other hand, and the Institute of Oceanology, realizing
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the importance of the problem is ready to participate in the preparation 
of specialists for research in the Arctic.

Institute of Oceanology. Shirshov, Russian Academy of Sciences 
(IORAS) and its regional unit - North-West Department (NWB IO 
RAS), located in Arkhangelsk, actively participates in the training of 
specialists in the field of "ocean" in leading universities of Russia such 
as Moscow State University , MIPT, Bauman, MGGA (MGRI) and 
others, regularly organize scientific seminars, schools and meetings with 
the participation of undergraduates, graduate students and universities.

Leading scientists IORAS shall manage projects and dissertations of 
students, scientific management undergraduates the 1 st and 2 nd year of 
training, scientific management of absentee and graduate classroom. In 
2008, members of the IO RAS read more than 70 special courses for 
students of various universities in Russia and abroad. IORAS with the 
Department o f Ocean termohydromechanics MIPT and the Department 
of Oceanology, Moscow State University, and also with the Department 
of Meteorology and Climatology, Moscow State University, in recent 
years has actively cooperating in joint training - research projects. 
Between IORAS, MIPT and the University signed an agreement on 
scientific training and collaborative research. Based on the agreement 
between the Institute of Oceanology, RAS and Moscow State University 
im.M.V. Lomonosov University and the Moscow Physical-Technical 
Institute (State University) IO RAS provides the conditions for practical 
training, including Expeditionary students of the Department of 
Oceanology and Meteorology and Climatology, Geographical Faculty 
and students of the Department of termogidromehanniki Ocean MIPT.

In the Atlantic, IR RAS operates successfully Baltic educational and 
research center for oceanography and Geoecology (BUNTS, scientific 
coordinator prof. Emel'yanov EM), on the basis of which the practicum 
students RSU them. Immanuel Kant (Kaliningrad), Geological Faculty 
of Moscow State University. M.V. Lomonosov and several other 
universities in Russia at the scientific station "Baltic Spit" and in the 
laboratories AO IO RAS. Each year, students undergo a training base 
departments practice based on the Southern Branch of Oceanology RAS. 
North-West Department of IO RAS is also ready to become a host 
institution for training of qualified marine scientists with specialization: 
hydrophysics, Hydrochemistry, Hydrobiology, marine geology, 
Hydrometeorology and ecology of the sea created in Arkhangelsk, 
Federal University of the Arctic. On the basis of the Division established 
and equipped with modem chemical-biological laboratory, purchased 
the latest equipment for work at sea in sutu. Branch has qualified 
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scientific staff, in addition always necessary to invite for lectures by 
leading scientists from Moscow and from other branches of the Institute.

Especially important for us to support and participate in creating a 
structure for training of marine specialists to study the Arctic specialists 
of the St. Petersburg State Hydrometeorological University. With such a 
successful symbiosis of training opportunities for high both theoretical 
and practical level that will be acquired for the development of areas and 
resources in the Arctic.
Bibliography
1. Federal Act on the internal waters, territorial sea and contiguous zone 

of the Russian Federation. M.: 1998. 48.
2. Shaporenko S.I. Pollution of coastal waters of Russia / / Water 

Resources. 1997. V. 24. JN° 3. S. 320-327.
3. Lisitsyn A.P. Marginal Filter of the oceans / / Oceanology. 1994. 

Volume 34. JN° 5. S. 735-737.

BA5KHOCTB HAnPAB.ilF.HHOH nOflrOTOBKH MOPCKHX 
CnEIfHAJIHCTOB (OKEAHOJIOrOB, rHflPOJIOrOB, 

MOPCKHX OKOJIOrOB, nUPOXHMMKOB. EHHPOITAOOB) 
/LJIfl H3YHEHHH YCTBEB PEK H MOPEH APKTHKH

JI. 3 . C khohhckhh

Ceeepo-3anaduoe omdejienue Hncmumyma OKecmojiozuu u m . IJ. II.
U lupm oea PAH, Poccuüctcax 0edepaifux

Hamman eme co BpeMeH IlcTpa I, Mopcimc Haymmie 
HCCJieAOBamin n ncnojn>30BaHHe nx pe3yjn>TaT0B nan ooopoHbi n 
X03nnCTBeHH0H UCnTC.lbHOCTH CTpaHbl 3äHHMajm Ba/KHO c MeCTO
b pa3BHTHH h  yKpenjieHHH PoccniicK oro rocyaapcTBa. nepB y io  n  
HCMa.roBa'/KHVK) pojib  b 3T0M cb irpan  Ham ro p o a  -  ro p o a  
ApxaHrejibCK, OTKvaa yxoanuH  Bee apiarm ecK ne HayiHbic 
3K cneam m n b XYIII -  XX BCKax. n  6bin npononceH CeBeprnuií 
MopcKoii nyTb. r ip ia m  Bbipa3HTejieM m ien  tlcT pa I 06 
H3biCKaHHH CeBepHoro MopcKoro n y r a  n  ee peajm 3annn , 6bin 
Ham BejiHKHH 3eMjinK, nepBbiii P o cch h ck h h  aicaaeMHK M nxaiijio  
JIom ohocob. B onnom eH ne u a c a  n  n e a  JloMOHOCOBa CTano 
CBnTOH 06n3äHH0CTbI0 e ro  nOTOMKOB. / l0CTaT0LIH0 OTMeTHTb, 
u to  c Hana.rom cncreM H oro n  nnaHOMepHoro nccncaoB am in 
MOpeii ApKTHKH, KOTOpOe ÖblJIO CBn3äH0 C «nepBbIM 
Me5KnyHaponHbiM nojinpm>iM ro a o \i  (1882-1883)», 
OTCHCCTBCHHan HayuHan oK caHO .iorm iccran mKOJia npn3HäHa 
OAHOH H3 Bcaym ux b Mnpe.
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C eiinac A p iom ca CTäHOBmen Ba>KHCHiriH\i
reonojiHTHnecKHM oöbeKTOM coBpeMeHHoro M HoronoanpH oro 
MHpa. Ha CTbme XX-XXI b b .  b í  ra n a  Ha ApKTHKy KopemibiM 
oöpa30M HiMCHnacn. oco o ch h o  K oraa cyoapKTHHCCKHC h  
apKTHnecKHe Mopn (Eeaoe, ncnopcK oc. EapcHucBO. KapcKoe)
«BblCBeTHHHCb» K aK  OOrHTblC HCTOHHHKH V THCBOaOpOaHOTO H  aP-
M H H ep aab H oro  c b ip b n .

3 K 0 C H C T e M b I  a  p  KTH LICC K H \  M O p e H  Lip C 3 B b ILiaH H O

LIV B C T B H T C ab H b l K p a U H M H b lM  T H n a M  B 0 3 a e ÍÍC T B H H , B n aC T H O C T H  

T e x H o r e H H b iM ,  B c a e a c T B H e  Lip c 3 B b iLia iÍH O  3 a M e a a e H m > ix ,  b  

y c a o B H n x  h h 3 k h x  T e M n e p a T y p ,  n p o u c c c o B  c a M O o n u m c H u n ,  

H i o o n a n c  n p u p o a H b i x  p e c y p c o B  p c r u o H a  h  c a o n c H O C T b  

K a H M a T H n e c K H x  y c a o B H H  a e a a i O T  H C o 6 x o a n \ i b i \ i  o c o o o  

n p o a y M a H H b r ä  n o a x o a  K  p a 3 p a Ö 0 T K e  n p u p o a H b i x  p e c y p c o B  

M O p e i i  A p K T H K H .

B ce BbimecKa3aHHoe t o b o p h t  o  HCOOxoanMOCTH noaroTOBKH 
cncHHaancTOB KOHKpeTHO a an A p k t h k h .  PäHee cncunaancTOB 
roTOBHan Ha 6a3e Bbicm ero MopcKoro y nunu ina h m .  MäKapoBa, 
b  JleHHHipaacKOM apicrimccKOM y h u h h i h c  (cpeaHee 
cncmraabHOC oopaiOBamrc). celinae nacTb cncunaancTOB 
ncpccTaan t o t o b h t i > ,  apyrux CTaao HeaocraronHO. B CBn3H c 
3THM ynaa ypoBem> HCcneaoBareabCKHx paooT b  ApKTHKe b  

HCaOM.
Khk H3BecTHO, b HacTonmcc BpeMn yKa30M npcw acH T a 

P o cch h  co3aaH h c h tp  - CeBepm>rii (A p k th h cck h h ) 
(JieaepaabHbiH yHHBepcHTeT, KOTopbrä oyacT  roTOBHTb Kaapbi 
aan ocBoeHHH A p k th k h , a a n  pa3BHTHn CeBepHoro MopcKoro 
nyra. OncBnaHO. lito  npn  hcm  BancHO opraHH30Barb noaroTOBKy 
cncunaancTOB OKeaHoaoroB h  apyrnx cncHnaabHOCTCH. 
HCOOxoauMbix a a n  ocbochh ii CeBepHoro JleaoBHToro OKeaHa, 
npHaeraiomHx Mopeii h  peK. n o  -  BHaHMOMy HCOOxoauMO 
C03aaTb Ka(|icap> c Hcnoab30BäHHeM om>rrm>ix cncunaancTOB 
C’a h k t-  n  CTC poy p rc  k o ro  rocyaapcTBeHHoro
THapoMeTeopoaoTHnecKoro yHHBepcHTeTa. C apyroii CTopoHbi h  
HHCTHTyT OKeaHoaoTHH noHHMan Ba>KHOCTb paccMaTpHBaeMoii 
aaaann to to b  ynacTBOBarb b noaroTOBKe cncunaancTOB a a n  
HCcaeaoBäHHn A p k th k h .

Hamman eme co BpeMeH neTpa I, Mopciarc HaynHbic HCcaeaoBäHHn 
h  Hcnoab30BaHHe h x  pe3ym>TaTOB a a n  o6opom>i h  xo3niicTBeHHOH 
aenTeabHOCTH CTpaHbi 3aHH\iann BancHoe MecTO b  pa3BHTHH h
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y KpcmcHMM PoccHHCKoro rocyaapcraa. IlepByio h  HcaanoBä/KHYio 
poa b b  3TOM Cbirpaa Hani ropoa -  ropoa ApxaHreabCK, OTKyaa yxonnair 
Bce apKTimecKHe HaynHbic 3KcncanHHn b  XYIII -  XX BeKax, h  6bia 
npoaoaceH CeBepm>rii MopcKoii nyra. ripiara Bbipa3HTeneM nacn n e rp a  
I 06  H3biCKäHHH CeBepHoro MopcKoro nyTH h  ee pcaamamrir. 6bia Hani 
BeaHKHH iCMaiiK. nepBbrä P o cch h ck h h  aKaaeMHK Mirxariao 
JloMOHOCOB. BonaomeHHe nacii h  aea JloMOHOCOBa craao c b h to h  
ooinaHHOCTbK) ero noTOMKOB. .̂ocTaTonHO OTMemra, nTO c HanaaoM 
CHCTeMHoro h  naaHOMepHoro irccncnoBamrn Mopeii A p k th k h , KOTopoe 
öbiao c Bina ho c «IlepBbiM ac/Kay HapoaHbia nonnpHbia roaoM (1882- 
1883)», OTC ne erne h Ha h Hayn Ha n 0 KcaHoao rnLicc ran niKoaa npH3HäHa 
oaHoii H3 Beaymnx b  m  upc.

Cennac ApKTHKa craHOBHTCH Ba>KHC h u i  h m  reonoaHTHnecKHM 
oöbeKTOM coBpeMeHHoro MHoronoanpHoro MHpa. Ha crance XX-XXI 
BB. Barana Ha ApKTHKy KopemibiM oöpa30M macmracn. ocoochho  
Koraa cyoapKTHMCCKHC h  apKTHnecKHe aopn (Eeaoe, nenopcKoe,
BapcHHCBO. KapcKoe) «BbiCBCTiraircb» KaK ooraraic hctom hhkh
yraeBoaopoaHoro h  ap. MHHepaabHoro Cbipbn. 3anacbi 
ra30K0HaeHCaT0B, TOabKO HlTOKMäHOBCKOrO MCCTOpO’/K'aCHirn. 
Haxoamperoca b p o cch ííck o h  nacm  Ba pc h uc Ba aopn. HanpHMep, 
cocTaBamoT nopnaiai 4 TpaH icy 6 . m , mto Moacer ooccncnirra 
nocTäBKaMH ra3a bck> Eßpony Ha MHorae roabi. O cbochhc  o to to  
MecTopo5KaeHHH TpcoycT Bao’/KCHirn accnTKOB airaairapaoB 
(JiHHaHCOBbix pecypcoB h  npiracHcmm h o b ch h ih x  TexHoaoraii. B
Hanaae 2009 roaa Tpir KpynHeiimHe eBponeiicKHe KOMnaHHH -
«ra3npoM» (Pocchh), Total (OpaHuirn) h  Statoil (HopBcrirn) noanircaair 
CoraameHHe o co b m cc th o h  pa3pa6orae HlTOKMäHOBCKOrO 
MecTopoacaeHHH.

KcTara, HlTOKMäHOBCKoe MecropoacaeHHe ra30K0HaeHcaT0B 
BnepBbie öbiao orapbiTO ynem>iMH HHCTHTyTa OKcaHoaoririr PAH ooacc 
neraepra  b c k h  Ha3aa, b o  BpeMH onepeaHoii HaynHoii aKcncaumrir HHC 
«ripO(|)CCCOp HlTOKMaH». P bí HO n Han CTOHMOCTb HlTOKMäHOBCKOrO 
ooraTCTBa. no caMbiM c k p o m h m m  noacneTaM, npeBbimaeT 400-500  
Mapa aoaa. Hani /lirpcKTop aKaaeMHK PoocpT HcKaHaepoBHM 
HirraaTyairH Bbicrynan Ha loOHaciÍHOH ceccHH HO PAH, OTMeTHa, m t o  

TOHbKO 1% OT 3TOH CyMMbI OOCCnCMHH 6bl (JlKHäHCHpOBäHHe HayMHblX 
HCcaeaoBaHHH HHCTHTyTa OKcaHoaoririr Ha HecKoabKO CToaeraii 
Bnepea. OneBHaHO, m t o  Hay ra  OKynaaa h  OKynaeT ccon b  coBpeMeHHbrä 
nepHoa. Ba>KHCHuiira celinae HBamoTca BaoareHHH KaK b  

3KoaoranecKHe HCcaeaoBaHHH, TaK h  b  OKoaornnccKHC «nncraie» 
TCXHoaoririr. t o k  KaK apyroii naaHerai y Hac b  3anace h c t .
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SKOCHCTCMbl tlpKTHLICCKH\ MOpeíí HpCÍBblHaiÍHO HYBCTBHTC JbHbl K 
paUHHHblM THIiaM B03JCHCTBHH. b LiaCTHOCTH TeXHOreHHbIM, 
BCJieACTBHe LipC'!BbILiaHHO iaMCJJCHHbl.X. B yCJIOBHaX HH3KHX 
TeMnepaTyp, npoucccoB  caMOonumcHua. TepMHH «TexHoreHe3» 6 mh 
BBe jeH  aKaneMHKOM A. E. OcpcaaHOM  j a  a OTpa>KCHna CTeneHH 
B3aHMOjeHCTBHH HCJOBCKa C npupOJHOH CpCJOH HCpCÎ rCOXHMHHCCKHC 
ee npcoopaiOBaHna. CBsnaHHbic c npoMbmiaeHHOH jcaTCJbHOCTbK). 
M'ÎOOH JMC npupOJHblX pecypcoB  p e rn o  Ha H CHOJKHOCTb KJHMaTHHCCKHX 
ycjiOBHH jenaiO T HCOOxojmibiM oco6o  npojvM aHHbiil n o j x o j  k 
pa3pa6oTKe npupo jH bix  pecypcoB  Mopeii A pk thk h . C j o '/khbluhcch b 
P occhh Ha HacToaniHH momcht OKOHOMnaccKaa CHTyauna b CBoeii 
JOMHHaHTe nOJTa JKHBaCT K MaKCHMaHbHOMy YBCJHHCHHK) ODBC MO b 
3KcnjiyaTaiiHH npupo jH bix  pecypcoB  ceB epm ax pcruoHOB. 
/IcaTCJbHOCTb npoMbimjieHHbix opraHHiauHH Ha uic.ib(|)c. n p o K jc  
Bcero He<J)Tera30B0H, HaHeceT onpcjcacHH biH  ym ep 6  coctohhhio 
3KOCHCTCM MOpeíí peTHOHa H OTpHHaTCJbHO OTpaîHTCH Ha 
eCTeCTBCHHOM BOCnpOH'ÎBO JCTBC OHOpCCypCOB. 3KCTeHCHBH0e 
ocBoeHHe ooniTCTB CeBepa, HanpaBjieHHoe tohi>ko Ha aKcnjiyaraiiHio 
e ro  npupo jH bix  pecypcoB , npuBCjCT k jncrapMOHHH mc/kjy  KpaiÎHe 
HyBCTBHTejlbHblMH K BHCLUHHM BOÎJCMCTBMHM npupOJHblMH 
3K0CHCTeM3MH ApKTHKH H HCOOXO JHMOCTbK) nOJYHCHHH
CHIOMHHyTHbIX 3KOHOMHHCCKHX pe3yjIbTaTOB. TaKOH nOJXOJ K
pa3BHTHK> CeBepa HeMHHyeMO BCJCT k OblCTpOMY HCTOmeHHK)
npupo jH bix  pecypcoB  h  mo>kct craTb a n a  Hac h  tcm  6ojiee j j i h

oyjylhhx noKOJieHHÍí “ nnppoBOH noocjoM ".
C'y LUCCTBV fOLUHH CneKTp npOOJCM TpCOyCT THUlTCJbHO 

coa aa hc upo Ba hho ro  n o jx o ja  b npupojonoabiO B aH nn. hto b cbok) 
o a c p c jb  TpcoycT rayooKHx (|iyhj a mchth jbH  bix HCcaejOBaHHÍí Mopeii 
pernoH a. H cooxojhm o noHHMarb, hto b coBpeMeHHbrä n c p rio j 
HC(|)Tcra!Ojo6biHa Ha mcab(|)c H aaaaa paiBHBaTbca b n c p n o j
BbIHy5KaeHHOTO COKpaiHCHHH JOOblHH MOpCKHX OHOpCCVpCOB. 3 t 0  CLUC 
pa3 jOKaibiBacT H cooxojm iocT b TmaTCjbHO coaaaHcupoBaHHoro 
n o a x o a a  B pemeHHH npooacM  n p u p o jo n o a b  iOBaHna. PbiooaoBCTBO h  
HC(|)Tcra!Ojo6biBaK)Luaa npoMbiuiacHHOCTb - jb c  H anooacc 
npnopHTeTHbie OTpacan H cooxo jm ib ic  j a a  paiBHTna P o c c h h c k o to  
ceKTopa A p k th k h  b coBpeMeHHbrä n cp rio j. 3ajana rocyaapcTB a h, 
npeacae Bcero, HayKH coraacoBaTb h  coaaaHCupoBaTb h x  n m ep ecb i. 
Ba>KHCHLucH aa ja n e i!  h b jh c tc h  paanTcabH oe ncnoabiOBaHnc 
HMeiOHiHxca b peTHOHe cbipbeBbix pecypcoB  h  OKoaornHCCKaa 
OnTHMH3aiIHH npH HX HCnOabiOBaHHH. JJflíL 3TOTO H ajo
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HHTCHCH(|)HHHpOBHTb 3KCnCJHHH0HH0C HiYHCHHC ApKTHKH, C 03J3T b  

CHCTeMy OKOJOTHHCCKOrO MOHHTOpHHra COBpeMeHHbIMH MCTOJ3MH.

KaK H3BeCTHO, K KOHUY HCTCKLUCrO CTOJCTHa MHpOBOMy 
COOOLUCCTBY B COOTBeTCTBHH C nOJO'/KCHHaMH MopCKOH KOHBCHHHH
198 2  r .  y  j a  a o  c b b m h p h o h  o o ctjh o bk c  p a u c jH T b  200-MHjbHVK)
3KOHOMHHeCKyiO 30Hy KO HTH HC HTHJ b HO TO HICJb(|)3 MC'/KJY MOpCKHMH
jep5KaBaMH. Pcnb h j c t  06 orpoMHbix TcppHTopnax MopcKoro jH a - 
nopajKa 30  m jh  kb. km, h3  KOTopbix noLiTH acarn ia  LiacTb jo d a ja c b  
P o c c h h . Ilo  ojemcaM 3KcncpTOB. o k o jo  2 0 -3 0 %  MnpoBbix 3anacoB 
He(J)TH h  ra3a HaxojaTca Ha k o h th h c h th jbHOM uicjb(|ic h  c k jo h 3 .x  
apKTHHecKHx Mopeii. ripa b ja . Bce 3 to  eme Hajo nojTBepjHTb aaHHbiMH 
reojoropa3BejKH, TpeöyioiHHx ncnoabiOBaHna h o b c h h ih x  t c x h o j o t h h  
rjyooKoro nojBOjHoro oypcHiia. B XXI b. anipoBOC c o o o ih c c tb o  
BnjOTHyiO nOJOHÜIO K  OHCprCTHMCCKHM CXBaTK3M no nOBOjy pa UHHHblX 
nojxojOB b MHpoBoii nojHTHKe k  paucay MopcKHx CKjOHOB Mapo Boro 
OKeaHa. n jo m a jb  KOTopbix, no ohchkhm  Bejymero MopcKoro reojora 
aKajeMHKa P A H  A . n .  JlHombma, jocTHraer 75  m jh . kb. km. H m chho 
3jecb, Ha rjyÖHHax Tpcx-iCTbipcx k h jo m c tp o b  c ko h  h c  h tp  h  po Ba h bí 
ocHOBHbie MHHepajbHbie h  önojoranecKHe pecypcbi MnpoBoro OKeaHa. 
CncHHajbHaa K om h cch h  npn O O H  no BonpocaM KOHTHHeHTajbHoro 
mejbijia o k o jo  jecHTH je r  TOMy Ha3aj npiiCTynuaa k  paccMOTpeHHio 
33 a BO K MOpCKHX «jepjCaB» OTHOCHTejbHO paCUIHpCHHII HiejblJia 
(3KOHOMHHCCKOH 30Hbi) c 2 0 0  jo  350  MHjb. ücpßaa laaBKa P o c c h h  no 
pacnmpeHHK) KOHTHHeHTajbHoro m eubla apKranecKHx h  THxooKeaHCKHx 
Mopeii 6bua OTKjOHeHa b 2 0 0 2  r. c (JiopMyjHpoBKOH «HejocraroHHOCTH 
6a30Bbix jaHHbix no pejbeijiy».

rioHHMaa Ba>KHOCTb h  aKTyajbHOCTb pcrucH iia  TaicHx sajan. 
3apy6e5KHbie CTpaHbi n o B b ic n jn  c b o io  Hay h  hy  io  aKTHBHOCTb. ApKTHKa 
CT3H0BHTCJ J3KOMbIM CbipbeBblM KyCKOM, npC'/KJC BCerO JJ5I 
n p u n o ja p H b ix  ro c y ja p c T B  - C H IA , P o c c h h , K aH a jb i, H o p B e rn n  h  
JJfoivm. H  He TOJbKO. H e(Jrrera30B bie h  j p y r n e  M HHepajbHbie p e cy p c b i 
A p k th k h  npHBjeKatOT n p n c T a jb H o e  BHHMaHne j p y r n x  b c jy ih h x  
jep acaB  - repM aH HH h  A H rjH H , K iu a a .  H h j h h ,  Æ io h h h ,  SM HparoB.

Co3jaHbi paa h  a y li ho  - h c  c j c j o  Baie a bc k hx  HCHTpoB b  KaHaje, C H IA , 
Eßponc. A3HH b  npnopHTeTHbie lajann KOTopbix b x o j h t  h îy h c h h c  
Mopeii CeBepHoro JlejOBHToro OKeaHa. O c o o c h h o  3 k th b h o  CTaan 
C03jaBaTb T3KHe HCHTpbl CTpaHbl EapCHH-perHOHa. B naCTHOCTH C03jaH 
U,eHTp noaapHbix HCcaeaoBaHHH h m ch h  Pyaaa AMyHjceHa (HopBerna), 
ApKTHK-HCHTp ( O h h jaHjHa. r. PoBaHHeMH) h  ap. r epMaHHa, y KOTopoii 
HeT apKTHnecKHx Mopeii, coonpacTca CTpoHTb aejOKOJbHoe cyjHO 
«Aßpopa BopeajHC» j j a  rayooKOBOjHoro oypcHiia CTOHMOCTbio $1
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Mjipj. MnpoBoe c o o o l u c c t b o  jy\iaK)T o  o y j v l h c m .  a  poccnaHC. HHorja 
HaM Ka’/KCTca. - HCjocraTOHHO. JJflsi OKOHHaTCJbHoii jcjH\nrraHHH 
KOHTHHeHTajlbHOTO LUCJb(|)a. T . e . JJH B bia BJC H Ha ero npHHaHJie5KHOCTH 
TOÍÍ HJIH HHOÍÍ CTpaHe, OCO60 BH/KHOC ÎHHMCHHC npHOOpCTJCT npOBCJCHHC 
TJiyÖOKOBOJHOTO OY pCHMH Ha OnpCJC JCHHblX YMHCTKHX C HCJblO 
nojyHeHHH rcoaorriHCCKHx jounaTcabCTB. Tarne HayuHO- 
HccjcjOBaTCjbCKHC paooTbi Ha aKBaTopHH Mapo Boro OKeaHa 
ocymecTBjunoTca c 70-x t o j o b  nponuioro CToacma no coBMecTHOH 
HHHimaTHBe COBeTCKHX H  a M ep H K aH C K H X  OKeaHOJIOTOB B paMKaX 
nporpaMMbi no rayooKOBOjHOMv oypcHwo (IODP). C Hanajia 1990-x rr.
M bl JIHHieHbl B03M05KH0CTH npHHHM aTb Y MH CT HC B 3TOH pHOOTC H3-3a  

OTKa3a  ripaB H T ejibC T B a P o c c h h  njiaTH Tb O K c r o jH b ic  b 3h o c m  n o p a j iu i  2
M JIH  JO JIJ I .

Kohchho. Ba’/KHOCTb Majan npeK pacH O  noHHM aiOT h b Pocchh, ho, k 
concajeH H K ) n o n a  3to hocht a  c  k a h p  h t h b h b i il x a p a rc re p , a  npH H u io  
BpeMH nepCXOJHTb OT CJIOB K JCJY. ripC'ÎHJCHT POCCHHCKOH OcjCpHHHH
B. B. riyT H H  H a cobcituihhc npcwjnyM a roccoBCTa ( C a a e x a p u ,  2 0 0 4
T.) OTMeTHJi: « . . .  rOBOpHTb, HTO Mbl ÎJ C C b  TOJIbKO J O J '/K H b l JO O b lB H T b

M H H e p a j ib H b ie  p e c y p c b i ,  6m j o  6m  H e B e p H O , M H H H M yM  h c t o h h o » .  
r ip c  iHjCHT P o c c h h c k o í í  O c j c p a u n r i  /J . A. M c j b c j c b  18 c c H T a o p a  2008 
r . y T B e p j H j i  « O c h o b m  rocy jap cT B C H H O H  h o j i h t h k h  p o c c h h c k o í í  
O c j c p a u H H  b  A pK TH K e H a n e p n o a  j o  2020 r o j a  h  ja a b H C H in y io  
n e p c n e K T H B y » .  3 t o t  j o k y m c h t  o n p c j c a a c T  u c a  b rocyjap cT B C H H O H  

n O JH T H K H  B C ( |) c p c  3K O  JO T H H eC K O H  6 e 3 0 n a C H 0 C T H , a  TaK 5K e O C H O B H bie 

3 a j a H H  h  M e p b i  n o  p c a a m a m iH  rocyjap cT B C H H O H  noairrriK H  b  

y K a3a H H o ii c ( | ic p c .  B p c r u c H u a x  M o p c K o i í  K o a a e r n n  n p n  

npaB H T cabC T BC  P o c c h h c k o í í  O c j c p a u n n  (A p x a H rc a b C K . w o H b  2009 r . )
6 bí JO OTMCHCHO. HTO OJHHM H 3 OCHOBHblX IipHOpHTeTOB POCCHHCKOÍÍ 
OcjcpauHH aBaacTca ocBoeHne npocTpaHCTB h  pecypcoB apKTHHecKHx 
Mopcií.

OneBHjHO, h to  j a  a  o  mai \  i m a  un n npupojonoabiOBaHua TpcoycTca 
cncTeMHbiíí a m u m  h KOMnacKCHbiií n o jx o j. ripn  stom OKOJormiccKHC 
HCcaeaoBaHHH npnoopcTaiOT aiayaabHOCTb. ocoochho. b cbj3h c 
ocBoeHHeM hc(|)thhmx. ra30Bbix h MHHcpajbHbix pecypcoB Ha rucab(|)c 
ApKTHKH, B HaCTHOCTH, B npHÖpeïKHOH 30He H  H a  UICJb(|)C nenopcKoro 
h E c aoro Mopeíí. Ilpn stom ocTpo c to h t Bonpoc o  pa3pa6oTKe h 
ycoBepmeHCTBOBaHHe cymecTByiomero MOHHTopnHra ycTbeBbix 
ooaacTcií peK h Mopcií. Ocoochho BaacHO 3to j a  a ApxaHrcjbCKoií 
ooaacTH. nocKOJbKY e e  ceBepHbie rpaHHUbi hmciot orpoMHyio 
npoTíDKeHHOCTb (okojo 3695 km) h OMbiBaiOTca EejbiM, EapcHucBbiM h 
KapcKHM MopjMH, 06 maa njoruajb  aKBaTopníí KOTopbix (oTuocaruciíca 
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k ApxaHrejibCKoii oonacT ii) cocraB jacT  1275000 km 2. 3 th  aKBaTopmi 
HenocpejCTBeHHO hb juhotch  30h o h  HamiOHaabHbix HHTepecoB P o c c h h  
h , cacjOBaTCjbHO. AjMHHHCTpauna ApxaHrejibCKoii oÖJiacTH 
OTBeTCTBeHHa 3a  3KO.TOrHHCCKOC aKBaTOpHH 3THX M opeii, H npC’/KJC 
B cero h x  n o 6ep e5KHH, npiiopoKH bix b o j  h  ycTbeB peK.

ripHOpC/KHblC aKBaTOpHH - HBJIÍHOTCH C0CT3BH0H MHCTbK)
TeppHTopHH P occhhckoíí O c jc p a m m  h  oxpamiiOTca
COOTBeTCTByiOHIHM OCJCpa.lbHblM 3aKOHOM [ 1], ilpilOpOKHaa
aKBaTopHH \io p a  o n p cjc a a c T ca  KaK norpaH iiLm aa n o jio ca  m c/kjy cy m eii  
h  MopeM h  npcjCTaBjacT c o o o ii  c jh h y k )  (|)H3HKO-rcorpa(|)HLiccKYio 
CHCTeMy, c a m o c to  aTC a  b Hy io CTpyKTypHyK) c jh h h h y  aaHjma(|)THOH 
o öojioh k h , orpaHHHCHHaa o cp croB oii jih h h cíí h  rayöoKOBOjHOH 
HacTbK) Mopa (paiioH  jh ;i  c  p e3KHM ncpcruooM  noncpcH H oro npoiJiHjui). 
YcTbeBbie OÖJiacTH peK (yerb a  peK), B icnonaa jc.ibT bi. acTyapiiii. 
jiaryHbi h  aiiMaHbi. npejCTaBjunoT c o o o ii  «norpam iH Hbic» aKBaTopHH 
MC/Kjy pcHHbiMii öacceim aM H  h  MopaMii (oKeaHaMH) h  hbjuhotch  
HaCTbK) npilOpOKHOii 30HbI MOpa.

O c o o o c  maHCHiic npiiopoK H oii 30hi>i Mopa c o c t o h t  b to m , h to  
u c c b  HaiainjiiBaiOTca MaKCHMajibHbie KOimnecTBa opraHHHecKoro 

BemecTBa, KaK n o c r y n a io m er o  c  cyruii c  pcHHbiMii bojhm h. TaK h  
o o p a iy io m c r o c a  b 30He CMcmcHiia pcHHbix h  MopcKHx b o j .  H m ch ho k  
3TOÍÍ OÖJiacTH 3CTyapilCB H JC.lbT OTHOCHTCH ÖOJTbHIHHCTBO B cex  
H3BecTHbix MCCTopo>KjCHiiii HC(|)Tii h  Ta3a. C B oeo6pa3He npilOpOKHOii 
30HbI OÖyCJIOBJieHO BltlHMOJCÍÍCTBHCM npOHCCCOB. npOTeKaiOmHX Ha 
cy m e, b aTMOciJiepe, b TOJime MopcKHx b o j  h  Ha j h c .  OcoocHHOCTbio 
xHMHHecKoro larpaiHCHna npnopoKH bix b o j  hbjuctch mamiTcabHaa 
H3MeHHHBOCTb ko h uc HTpa un ÍÍ îarpawHTC.Tcii. BbrîBtiHHaa CMemeHHeM 
b o j  p a3JiHHHoro reHe3Hca, a  TaioKe jH H a\niK oii c p c jb i  
pacnpocTpaHeHHH. B npnopoKH bix BOjax TaïoKe H axojaT ca ocHOBHbie 
paiioHbi pbiooaoBCTBa h  HepecTa pbi6, npoMbicjmi M opcKoro îBcpa.

P byH em ie h  OTCJie^KHBaHHe MHorojieTHeii h 3M6h h h b o c th  
THjpoxHMHHecKHx napaMeTpoB M05KeT OKaiaTbca «Ba>KHciiriiH\i 
3HaHHeM, n 03B0JIÎH0HIHM He TOJIbKO JIiarHOCTIipOBaTb COCTOaHHC 
npilOpOKHOií 3KOCHCTeMbI, HO H CJiyîKHTb Ba>KHCÍÍmilM 
npOTHOCTHHeCKHM MaTepHajIOM» [2], /le.lbTbl peK, B OCOOCHHOCTH 
3CTyapilH. CJiyJKaT BeCbMa 3(|)(|)CKTHBHbIMH CCJHMCHTaHHOHHblMH 
jiOByiHKaMH, b KOTopbix OT.iaracTca maHHTCJbHaa nacTb nocT ynaiom H x  
HaHOCOB [3], OCOOCHHOCTH IipOCTpaHCTBeHHO-BpeMeHHOH 
H3MeHHHBOCTH riljpO  X H M H LICC K HX XapaKTepHCTHK IipHÔpeîKHOH 30HbI, 
BKjnoHaa h  3B, onpcjcaaiO T ca reorpaiJiHHecKHM nojiOHeemieM, 
MOpiJlOMeTpHeií, rHjpOJHHaMHKOiÎ. THjpOJlOTHHeCKHMH yCJIOBHHMH H
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a m p o n o r e H H o i i  H arp y 3 K o ii. CncH H (|w K O H  aK B aT o p n ii A p k t h k h  
HBJIÍHOTCH O O .lbU iaa iO H a.lbH aa npOTH’/KCHHOCTb. JieAHHOH nOKpOB 
(ycTOHHHBbiH n p H n a i i  b  npHÖpeacHOH 30H e h  3 aM ep 3 a io m H e y c T b a  p e n ) ,  
npHJHIBHbie HBJieHHH.

Eme pa3 o tm cthm . h to  ocHOBHbie MHHepanbHbie pecypcbi CTpaHbi 
cocpcjOTOHCHbi Ha CeBepe CTpaHbi - Ha TcppuTopnn o t  ocpcroB 
BapcHucßa \iopa ao M ykotkh. Ilo  ohchk3m  ianajHbix acnepTOB, 
CTOHMOCTb Bcex ocHOBHbix BHjOB none3m>ix HCKonaeMbix P o cch h  
cocTHB.iacT nopaaiai 30 Tpjra aoaa. ( ja a cpaBHCHna: CHIA - okojio  10 
TpjiH aonn.). OTCfoaa. o h c b h jh o . ponb h  maHCHHC A p k th k h  h  CeBepa 
ana Hameii crpaHbi h  ocranbHoii nacm  MHpa. reonomiTHHecKoe 
3HaHeHHe A p k th k h  onpcacaacTca TaioKe h  tcm , h to  no CeBepHOMy 
JleaoBHTOMy OKeaHy, no aaabHCBOCTOHHbiM MopaM npoxoanT 6onee 20 
ra c . km rpaHHHbi P o cch h . Orcioaa o h c b h jh o . ooopoHHoe (paKCTHO- 
KOCMHHecKoe) maHCHHC Mopeii A p k th k h  c to h k h  ipcHna ooccncncHna 
6e3onacHOCTH Hanieii CTpaHbi.

Bce BbnnecKæaHHoe r o B o p n T  o H C O O xoanM O C T H  n o a ro T O B K H  

C nC H H a.lH C T O B  K O H K peTH O  H -ia  A pK T H K H . P a H e e  C nC H H a.lH C T O B  TOTOBHJHI H a

6a3e B bicm ero MopcKoro ynn jnn iia  hm. M arapoBa, b JleHHHipancKOM 
apKTHHecKOM yHHjnime (cpcjH cc cncHna.ibHoc o6pa30BaHHe), celinae 
nacTb cncunaancTOB ncpcciaoH  roTOBHTb, a p y ra x  cra .io  h cao  cthtom  h o . B 
CBH3H C 3THM YnaO ypOBCHb HCC.lCaOKlTC.lbCKHX paÖOT B ApKTHKe B HC.IOM.

KaK H3BecTHO, b H acT oam cc B pc\ia  yKa30M npe3H aeH Ta P occhh 
C03aaH HeHTp - CeBepHbrii (A pkthhcckhh) ( |)cacpaabH biii yHHBepcHTeT, 
KOTOpblH OYJCT TOTOBHTb IClapb! a n a  OCBOeHHa ApKTHKH, a n a  pa3BHTHa 
C eB epH oro  M opcK oro n y r a .  O hcbhhho. hto n p n  hcm Ba>KHO 
opraHH30BaTb noaroTOBKy cncH nanucTO B  OKeaHonoroB h  a p y r n x  
cneHHanbHOCTeii, HCOO.xojHMbix a n a  ocB oeH na C eB epH oro  JleaoB H T oro  
OKeaHa, npH neraio iH H x M opeii h  peK. I l o  -  BHaHMOMy hcoo.xojhm o  
C03aaTb Ka(|)cap> c Hcnonb30BaHHeM  onbiTH bix cncH uanucTO B  CaHKT- 
n c T c p o y p rc K o ro  rocyaapcT B eH H oro  TH apoM eTeoponorH H ecK oro 
yHHBepcHTeTa. C a p y r o i i  CTopoHbi h  HHCTnryT O K eaH onornn noHHMaa 
BaacHOCTb paccM aTpH BaeM oii l a n a n n  totob ynacTBOBarb b noaroTOBKe 
cneHHanncTOB a n a  HCcneaoBaHHa A pk th k h .

HHCTHTyT OKeaHonornn h m . n .  n .  niHpmoBa P o c c h h c k o í í  

aKaaeMHH HayK (HOPAH) h  ero p c r a o H a o b H O C  noapa3aeneHHe - 
CeBepo-3anaaHoe O T a c n c H n c  (C 3 0  HO PAH), pacnonoaceHHoe b  t. 
ApxaHrenbCKe, h k t h b h o  y Lia c T B v c T  b  n o a r o T O B K e  c n c H u a n u c T O B  b  

o o n a c T H  «OKeaHonoTHa» b  Beaym nx B Y 3ax  P o c c h h , TaicHx KaK MTY, 
MOTH. MTTY, MTTA (MTPH) h  ap., perynapHO opraHH30BbiBaiOT
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HHY MHbIC CeM HHapbl, HIKOJIbl H COBCHUlHHa. B KOTOpblX npHHHM ajIH 
y LiacTHC jnn.iO M H H K H . CTyjCHTbi h  a c n n p a H T b i B Y 3 o b .

Bcjylhhc vHCHbic HOPAH ocymecTBjunoT pykobojctbo
KypCOBbIMH H JH njO M H bIM H  paÖOTaMH CTYJCHTOB. HHYMHOC
pyKOBOACTBO m a r h CTp a HTa m h 1-ro h 2-ro ro ja  o6vlichh;i. hhyhhoc 
pyKOBOACTBO iaoHHbiMH h OHHbiMH aciiHpaHTaMH. 3a 2008 r. 
coTpy^HHKaMH HO PAH nponnraHO 6onee 70 cncuKvpcoB j a  a 
CTyjeHTOB pai.iHHHbix BY3ob KaK b  Pocchh, TaK h 3a rpaHHucä. HO 
PAH c Ka(|)cjpoH TC p mo rn jp o  MCxa h h h k h OKeaHa MOTH h Ka(|)cjpoii 
OKeaHOJiOTHH MTY, a TaioKe c y ja e ra e m Ka(|)cjpbi MeTeopojiorHH h 
KjniMaTOJiorHH MTY, b  tc jch h c  nocjiejHHx jieT b c jc t aKTHBHoe 
COTpyjHHHeCTBO B paMKaX COBMeCTHblX YJCOHO -  HayMHbl.X npOeKTOB. 
M okjy  HOPAH, M OTH h MTY iaicifOHCH joroBop o nojroTOBKC
HaVHHblX KajpOB H COBMeCTHblX HaVJHbl.X HC C JC JO Ba H H a X. H a  
0CH0B3HHH COTjaiUCHHa MOKjy HHCTHTyTOM OKCaHO JOTHH PAH H 
MoCKOBCKHM rocyjapCTBCHHbIM yHHBepCHTeTOM HM.M.B. JlOMOHOCOBa 
H MOCKOBCKHM (|)H !HKO-TCXHHlICCKHM HHCTHTyTOM (YOCV japCTBCHHbIM 
yHHBepCHTeTOM) HO PAH n p c jo cT jB jacT  ycjO B na j j a  npoxo/KjCHHa 
nPOH3BOJCTBeHHOH nPaKTHKH. B T.H. OKCnCJHHHOHHOH C T yjeH T aM  
Ka(|)cjp OKcaHOJoruH h M CTCopojornn h k j  h  m  aTO j  o r h  h 

T corpa(|)HLiccKoro (JiaKyjbTCTa MTY h c ry je m a M  Ka(|icjpbi 
TepMOTHjpoMexaHHHKH OKeaHa MOTH.

n p H  ATjaHTHHCCKOM O t j c j c h h h  HO PAH y c n e n iH O
(JtyHKIIHOHHpyeT EajTHHCKHH VHCOHO-HaVHHblH HCHTp nO OKCaHOJOTHH 
h reo3KOJOTHH (EYHIJ,, HayjHbiii KOopjHHaTop npo(|). 
E.M.EMCJbaHOB). Ha 6a3e KOToporo ocymecra jacTca npo.xo'/KjCHHC 
npaKTHKH CTyjeHTaMH PTY hm. H .Kam a (KajuHHHrpaj). 
rcojorHHCCKoro (baiq jbTCTa MTY hm. M.B.JlOMOHOCOBa h p a ja  jp . 
By30B Pocchh Ha Hayn ho h CTaHunn «EajraiicKaa Koca» h b 
jaoopaTopnax AO HO PAH. EncerojHO CTyjeHTbi 6a30Bbix Ka(|icjp 
npoxojjT  yjcohyk) npaKTHKy Ha 6a3e IOjkhoto otjcjchh;i HO PAH. 
C c BC p o - 3 a n a j  h o c otjcjchhc HO PAH TaioKe totobo erara ñaioin .m  
ynpeacjeHHeM j j a  nojroTOBKH k Ba j  h ( | ) h h h p o Ba h h b i x OKcaHOJoroB co 
CnCHHajHiaHHCii: THjpO(J)H3HKa, THjpOXHMHH, THjpOÖHO JOTH5I,
MopcKaa reojo rua. rnjpoMCTCopojorHa h 3kojo tha Mopa b 
coijaBacMOM b ApxaHrcjbCKC Apkthhcckom OcjcpajbHOM 
yHHBepcHTeTe. Ha 6a3e OTjejCHna coíjam i h ocHameHa coßpcMCHHaa 
xHMHKO-ÖHOJOTHHecKaa jaoopaTopna. npnoopcTCHbi hobchhihc 
npnoopbi j j a  paoorai b Mope in sutu. Otjcjchhc oojajacT  
KBajnHjfflipipOBaHHblMH HaVHHblMH KajpHMH. KpOMe TOTO BceTja npH
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HeOÖXOJHM OCTH n p H rjia C H T  J J 5 I  IT C  H IHI JCKUHH BCJYIHHX YHCHblX KaK 

H3 M o C K B b I, T aK  H H3 jp \T H .X  (JfflJIHajIOB H H C T H T yT a.

O c o o c h h o  j a s i  H a c  b u h c h o  n o j j c p > K K a  h  y n a c T i i c  b  c o u a m i c  

C T p y K T y p b i  j a  a  n o j r o T O B K i i  M o p c K H x  c n c u n a a n c T O B  j a  a  n c c a c j O B a H n a  

A p k t h k h  c n c u n a a n c T O B  C a h  k t  -11  c t c  p o y  p  r e  k  o r o  r o c y j a p c T B C H H o r o  

T H j p o M e T e o p o a o r H H e c K o r o  y H H B e p c H T e T a .  r i p n  T aK O M  y j a i H O M  

C H M Ö H 0 3 e  B 0 3 M 0 5 K H a  n O JT O T O B K a  C n C U H a jH C T O B  H a  BbICO KO M  K aK  

T e o p e T H H e c K O M , T a K  h  n p a K T H H e c K O M  y p o B H e  K O T o p u e  o y j y t  

3 a T p e 6 o B a H b i  j a  a  o c B O C H n a  a K B a r o p m i  h  p e c y p c o B  A p k t h k h . 
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«HISTORY AND PHILOSOPHY OF SCIENCE»: THE PHD 
TRAINING PROGRAM IN HISTORY OF THE EARTH 
SCIENCES WITH A DEGREE IN OCEANOGRAPHY

G.A. Vlasova
Far Eastern Branch o f  the Russian A cadem y o f  Sciences, V I. I l ’ichev 

Pacific O ceanological Institute, Russian Federation  
E-mail: aavlasovaV/ mail.m

The program of candidate examination in a philosophical part of 
the general scientific discipline «the History and Philosophy of 
Science» in history of the Earth Sciences on a speciality 
"oceanology" - 25.00.28 represents obligatory minimum of 
requirements to the level of knowledge for the Ph.D in the elected 
scientific area. The science is considered in its historical 
development and in wide culture context.

The history of physical, economic and social oceanology, and 
also modem océanologie researches are a basis of the present 
program. The specified program will consist of 5 parts: geography of 
the Ancient World, geography of 13-17 centuries, geography of the 
middle 17 - the middle of 19 centuries, geography of the middle 19 - 
the middle of 20 centuries, geography of 20-21 centuries.
I part Geography of the Ancient World:
1. Theories and  hypotheses o f  settling o f  W orld O cean ;
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2. The ancient centers o f  navigation :
■ Phoenicia (Fig. 1);
The Phoenicia occupied northern part of Mediterranean Sea East 

Coast. The indentations of coast, the abundance of gulfs, bays and 
islands alongside with favorable climatic conditions promoted early 
development of navigation. Phoenicians have the first reached the 
Atlantic ocean, made campaigns up to coast o f England, have rounded 
Africa and for 3-rd year have returned back through Gibraltar Strait, 
having proved for the first time, that Africa is surrounded with the sea. 
During this period Phoenician colonies have been formed.

■ Greece (Fig. 2);
Development of the Greek navigation was favored with a geographical 

position and climatic conditions of Greece. Having adopted experience of 
Phoenicians, the Greek captains were guided in the sea on the sun and stars. 
They used invented Phoenicians maps, took into account a direction of 
winds. Greeks have invented a latitude and longitude. However, Greeks 
conceded Phoenicians in art of shipbuilding and boldness; they fell very 
seldom outside the limits of Pillars of Hercules, and Phoenicians have 
remained on the first place in the sea business.

■ Mesopotamia (Fig. 3);
The civilization of Mesopotamia has arisen in territory of modem Iraq, 

between the Tiger and Euphrates Rivers. The center of development of the 
most ancient civilization was in a southern part o f this territory - in ancient 
Babylonia. Northern Babylonia was called Akkad, southern - Sumer. River 
and marine transport had great value for Sumerian cities. Mesopotamian 
seamen have learned of Egyptians to use a sail.

■ Egypt (Fig. 4);
In 3300 b.C., sailing vessels have gone on the Nile River. First them 

made of the papyrus stalks, then wooden boats with oars and sails have 
appeared. They could leave the Nile River in the sea. In the second 
millennium of b.C., Egypt was one of the largest sea powers of that 
world. The Egyptian ships went not only to Mediterranean Sea, but also 
to Indian ocean through the channel dug up to the Red Sea.

■ India;
Ancient Indians built the vessels of wood of the Himalaya cedar. 

During this epoch India was the best blossoming ancient country, in IV 
century of our era, the trade with Persia, Arabia and China was already 
usual business and was carried out by mainly sea way.

■ China (Fig. 5);
The shipbuilding of China, in opinion of many historians, has arisen 

earlier, than in Egypt. On the vessels the Chinese seafarers made travel
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up to Mexico. More than 300 kinds of the vessels has been created in 
China, they kept until now. Some vessels contained up to 1000 person. 
Chinese have invented a compass. The Chinese seafarers visited coasts 
of Southeast and Southern Asia, coming from Pacific to Indian ocean.
II part - Geography of XIII - XVII centuries:

1. N avigating devices',
2. Epoch of Great Discoveries;
■. Mark Polo and his voyages (1254-1324);
■ Christopher Columbus and discovery of New Light (1492-1493);
■ Discovery by Portugueses of a way to India:
- DomHenrique o Navegador (1434-1460);
- Dias Bartholomew and discovery of cape of Kind Hope (1488); 
-Vasko Da Gama and his travel to India (1497-1499);
■ Vasko Da B al’boa and his overland travel to the Pacific, named 

him, through isthmus of Panama (1512-1513);
■ Fernán Magallanes and the first global cruise (1519-1521);
■ Francis Drake and The second global cruise (1577-1580);
■ Abei Tasman and geographical discoveries in Australia (1642-1643);
3. D utch cartography:
■ Gerard Mercator (1537-1543);
■ Abraham Ortelius (1570-1595);
4. Russian cartography  (17-beginning 18 century).

III nart - Geography of the middle of XVII - the middle of XIX 
centuries:

1. The A g e  o f  Anlightenm ent:
■ The East-Indian Company;
■ Search of N-W  pass from Atlantic ocean to Pacific;
■ Search N-E pass from Atlantic ocean to Pacific;
■ G.Cook, Expeditions and discovery of Hawaiian islands (1768-1780);
■ G. Vancouver and researches of Northern America (1790-1795);
■ Luis Antuan Bougainville and the first French global cruise 
(1766-1769);
■ La Perous and researches of a northwest part of Pacific (1785-1788);
■ Dumont d ’Urville and searches of disappeared expedition La 
Perous (1826-1828);
2. The Russian researches'.
■ Vitus Bering and A. Chirikov and results o f the Kamchatka 
expeditions (1725-1741);
■ P.Krenitsin and M. Levashov and researches of Aleutian islands 
(1766-1769);

220



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

■ Billings and G. Sarychev and researches of northern part of Pacific 
ocean (1785-1794);
■ Kruzenshtem and U. Licyanskiy and the first Russian global cruise 
(1803-1806);
■ Kotsebu and researches of Pacific (1823-1826);
■ F. Litke and researches of Northern seas (1826-1829).

IV part - G eography o f second half o f  XIX - first h a lf o f  XX centuries:
1. Researches o f  A rctic  O cean:
■ F. Nansen (1893-1896);
■ R. Peary and discovery of North Pole (1909);
■ The Russian researchers of Arctic regions: E. Toll (1885-86); A. 
Kolchak (1899); G. Sedov (1912);
2. Researches o f  Antarctica:
■ F. Bellinsgauzen and M. Lazarev and discoveryof Antarctica 
(1819-1821);
■ K. Borchgrevink and the first wintering in Antarctica (1898-1899);
■ R. Amundsen and discovery of the South Pole (1911);
■ R. Scott (1912);
3. O ceanographic researches and  their resu lts:
■ English research vessel „Challenger" (1872-1876);
■ Admiral S. Makarov and Russian research vessel “ Vityaz” (1886-1889);
■ English research vessels “Discovery” (1602-1616, 1776-79, 1790- 
95, 1904-04; 1929-31).

V  p art - M od ern  océa n o lo g ie  researches:
1. O ceanological research o f  W orld Ocean in Russia;
2. Scientific schools in oceanology;
3. Special educational and scientific research institutes;
4. Space research;
5. New approaches and  methods;
6. Practical tasks o f  oceanology;
7. Political, econom ic and social oceanology;
8. The international problem s in oceanology.

IIPOrPAMMA OBYMEHHH IIO KYPCY KAHflHflATCKOrO 
Mil IHI MY MA «HCTOPHÍI H OHJIOCOOHH HAYKH» B 

HACTH HCTOPHH HAYK O 3EMJIE IIO CnEIfHAJIBHOCTH 
«OKEAHOJIOrmi»

r.A. BnacoBa
TuxooKeaucKuü OKeauojiozmecKuù uuemumym um. B.!!. ITjibuneea, 

Poccuücicax 0edepaifux
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1 Htojrrr 2005 r. c uc.ibfo h ; i v li h o h  nojroTOBKH m o j o j m x  

cncuna.iHCTOB BBCjCHa b  j c h c t b h c  nporpaMMa KaHjnjaTCKoro 
MHHHMyMa «McTopna h  (|)Hjoco(|ma Hayicn». B 3 t o h  nporpaMMe 
«McTopna HayKH» uHTacTca cncunaancTOM k o h k p c t h o h  

OÖJiacTH HayKH. Ha 6a3e yKa3aHHoii nporpaMMbi KaHjnjaTCKoro 
M H H H M y M a «Mcropna h  (|)Hjoco(|ma HayKH» b  nacra h c t o p h h  

HayK o 3eMjie no cncunaabHOcra «OKcaHoaorna» BnepBbte 
couaH a nporpaMMa ooyncHna acnnpaHTOB, coHCKaTeaeir, 
CTa>KcpoB-HCC.rcjOBaTC.rcH. HaynHbtx c o t p y j h h k o b  h  

HHHceHepoB, 3ainHinaioinHx ancccpTaunro Ha creneHb KaHjnjaTa 
HayK no cncunaabHOcra «OKcaHoaorna».

OKeaH -  3TO Harne npomjioe h  Harne oyjymcc. h  j a  a Toro, 
HTOÖbl nOjrOTOBHTb MOJOJbIC I«upbl B OÖJiacTH MOpCKHX HayK 
HCOOXOJHMO 3HaHHe npOHIJIbIX HCTOpUHCCKHX HCCJCJOBaHHH B 
OKeaHax h  \iopax. B c b h 3 h  c  li c m  paapaooTaHHaa nporpaMMa 
COCTOHT H3 TpeX HaCTCH. JBC H3 KOTOpbtX - 3TO HCTOpHHCCKHH 
3Kcrcypc b  oÖjracTH Mopcrcnx HayK. IlcpBaa nacra BtcaronaeT b  

ccoa jpcBHHH Mnp, CBa iaHHbiH c nepBbtMH BbixojaMH jrrojeir Ha 
Mopcrcne h  OKeaHCKne rrpocTopbt: OuHHiara. N/IcconoTaMna. 
rpenna. ErnncT. Hrtarnr, Kmait. BTopaa nacra aB.racTca ooacc 
o6r>eMHOH h  BtcaronaeT b  ccoa jocTaronHO ooimrpHbiH \iaTcpnaa 
OKeaHOJTormrecKHx nccacjOBaHnn XIII - XIX b b .: anoxa 
BejTHKHX OTKpbtTHH, 3nOXa npOCBCLLTCHHa. HCTOpHit OCBOeHHit 
ApKTHKH H  AHTapKTHJbl. H3BeCTHbte OKCaHOrpa(|)HLICCKHC 
3KcncjHirHH («/IrtCKaBcpn». «Heaaerrjacep», «Bmanb»), TpcTba 
nacra rrporpaMMbt -  3 to  coBpeMeHHbte nccacjOBaHna. 
Bicaronaromnc XX -  XXI b b .

C y ra  j a H H o i r  rrporpaMMbt 3arcjronaeTCjr b  nojroTOBKC 
MO.rojbix cncunaancTOB j a  a noBbmreHmr K anecraa h x  3 H a H H ir , 

VHHTbiBaa HHTcrpauHK) CMC/KHbix cnennaabHOCTCH.

nporpaM M a KaHjnjaTCKoro 3K3aMeHa no  (|)hjoco(|)ckoh nacTn 
ooLucHaynHon jncnnnaH H bi «M cropna h  (|)naoco(|)na Hayrcn» b  n a c ra  
h c to p h h  HayK o 3 cm jc  no  cncnnaabH O cra «OKcaHoaorna» - 25 .00 .28  
npejC TaB jacT coöoir ooaaaTcabHbin j a  a K aacjoro concicaTcaa yneHoir 
CTeneHH K aH jnjaT a H a y K  cjnH bin  M H H H M yM  TpeöoBaHHtr k  ypoBttro 
3HaHHÍr b  H iopaHHOH HaynHoir o o a a c ra . HayKa paccMaTpuBacTca b  ee 
HCToprmecKOM pa3B H ran h  b  mrrpoKOM conHOKVjbTvpHOM KOHTeKCTe.

B ocHOBy HacTO a me ir nporpaMMbt noao>KCHbi ncTopna 
(J)H3rmecKOH, 3KOHOMrmecKoir h  connaabHon OKcaHoaornn. a TaioKC 
coBpeMeHHbte OKcaHoaornnccKnc nccacjOBaHna. YKa3aHHa!t 
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nporpaMMa coctoht h3 5 nacren: rcorpatjwa /IpcBHcro Mnpa, 
rcorpatjwa 13-17 bb., rcorpatjwa ccpcjHHbi 17 -  ccpcjHHbi 19 bb., 
rcorpatjwa ccpcjHHbi 19 -  ccpcjHHbi 20 bb., rcorpatjwa 20-21 bb.
I n a c i i» - Teorpa(|)HH /Jp cim cro  M npa:
1. Teopuu u zunome3bi 3acejiemm Mupoeozo OKeana;
2. ffpeemie onazu Moperuiaeamix'.

■ O hhhkha (pnc. 1).;
O hhhkha 3aHHMajia nonocy npuMopba bao a b ceBepHon nacra 

BOCTOHHoro noocpoKba CpcjmcMHoro Mopa. OKaiiMjieHHyio c BOCTOKa 
JlHBaHCKHMH TOpaMH, KOTOpbie MeCTaMH nOACTVnaAH nOMTH BnjIOTHyiO 
k ocpcry. B nepBon nonoBHHe I rac . ao h.3. (JmmncHHCKHe 
rocvAa perna ycTaHaB.iHBaroT n noBceMecrao yKpenjnnoT CBoe 
(|)aKTHLiccKOC MorymecTBO n rocnojCTBO Ha C’pcahîcmhom Mope. 
H3pe3aHHOCTb OeperOB CpCJU iCMHOrO MOpa. OOHAHC 3ajIHBOB n 6yXT, 
ocTpoBOB Hapajy c onaronpnaTHbiMH ka m nara ncc k m m m yc.iOBnaMn 
cnocoocTBOBa.iH paHHeMy pa3BHTrno MopcnaaßaHna. OnHUKuaubi 
npOHHKJIH H3 BoCTOHHOrO B 3anaAHOe CpCAHiCMHOMOpbC. Ha 
noöepeacte A(|ipnKH. Taroice b Chhhahk) h Ha ocTpoB MaabTa h co uaan  
MHoroHHcneHHbie koaohhh Ha no6epeaa>e.

■ rpeiiHH (pnc. 2);
rpcuna cocToaaa. noMHMO coBpeMeHHoii TeppHTopHH, eine h3 Bcex 

ocTpoBOB 3reiicKoro Mopa e KpmoM h Poaocom. Bcero 3ananHoro 
noocpoKba Majioii A3hh Ha eBponeiicKOM 6epery, a Taroice h3 cotch  
KOAOHHH b MpaMOpHOM, BcpHOM H CpCAH iCMHOM MOpa.X. Pa3BHTHK) 
rpcHCCKoro cvAOxoACTBa oncHb 6 a;i ro np naTCT bo Ba a h rcorpa(|)HLiccKoe 
nonoaceHHe h k a h MaTH licc k hc ycAOBna r  pcirnn: oohahc octpobob, 
rAvooKHC iaAHBbi. ooAbuioc HHCAO 3aKpbirax 6yxT h raBaHeii, xopomaa 
norona c Becm>i ao oceHH, A.vromnc Bee Aero ceBepm>ie Berpbi, h 
iipaBHAbHbie 6pH3bi, a Taroice OAaronpnaraaa aaa MopennaBaHHH 
npoipaHHOCTb B03Ayxa. r peacekhc Mopaicn vnpaBAaAH KopaoaaMH no 
COAHHV H 3Be3AaM. r  pCIMlM npHHaAAe5KHT OTKpblTHe m npora H 
AOArora. TeM He MeHee, rpercn ycTynaAH (|)HHHKHHiraM b ncicyccTBe 
CyAOCTpOeHHA H C\AOBO>KACHHa. peAKO BblXOAHAH 3a IipeAeAbI 
r  eprcynecoBbix Ctoaöob.

■ McconoTAMHa (puc. 3);
McconoTaMCKaa hhbh Amaima B03HHKAa Ha Bapdkhcm B octokc Ha 

TeppHTopHH coBpeMeHHoro Hparca, Meamy peKaMH Turp h EB(|ipaT. 
U,emp pa iBHTna ApeBHeiimeH imBHAHîamm HaxoAHAca b kbkhoh nacra 
3TOH TeppHTOpHH - B ApeBHCH BaBHAOHHH. C’CBCpHaa BaBHAOHHA
HOCHAa Ha3B3HHe A kiaia. K)/KHaa -  IIIyMep. IIIyMepcKoe cyaoctpochhc
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ÖblJIO BbICOKO pa3BHTO. 0 6  3T0M rOBOpSIT ja.lbHHC ÜAaBaHHa Ha BOCTOK 
- b Hhahio. Ha 3 a n a n  - k A(|ipnKaHCKHM 6cpcra\i.

■ ErnncT (Phc. 4);
Y5Ke b 3300 roAY ao h. 3. noniAH napycHHKH no Hhay. öranana hx 

Aenann H3 ctcoacíí nannpyca, a  nara bckob cnycTa no a b ha hc b 
AepeBAHHbie aoakh c BecnaMH h napycoM. Ohh y>Ke BbixoAHAH h3 Huna 
B Mope. B o  BTOpOM TblCAHeAeTHH AO H. 3. ElAHieT 6bIA OAHOH H3 
KpynHeiiHiHx MopcKHx Acp>KaB TorAaniHero Mnpa. ErnncTCKnc KopaÖAii 
6op03AHAH He TOAbKO CpeAH3eMHOe MOpe, OHH BbIXOAHAH B 
Hhahííckhh OKeaH no cncnnaAbHO npopbiTOMy KaHa.iy k KpacHOMy 
MOpiO.

■ Hhaha;
ZlpCBHHC HHAyCbl CTpOHAH CyA a H3 ApeBeCHHbl THMaAaHCKOrO 

K eA pa. B  3TO BpcMa Hhahh 6 b in a  h b c t y  incii CTpaHoii, h y>Ke b I V  b. h.
3. T o p ro B A a  c  r ie p c H e i i ,  A p a B n c n  h Khtacm ômah o o b i iH b m  acaom. h 
npoBOAHAacb, rAaBHbiM o6pa30M, mopckhm nyTeM.

■ Khtaíí (pnc. 5).
Ilo  MHeHHK) MHOrHX CnCUHaAHCTOB. KHT3HCK0e cyAOCTpoeHHe 

HanaAOCb pam>me, licm b Eram e. Ha cbohx cyAax KHTaiicKHe \iopaioi 
AOXOAHAH AO OCpCrOB MeKCHKH, K)rO-BOCTOHHOH h ioro-3anaAHoii 
A3HH, nepeceicanH Hhahííckhh h Thxhíí OKeaHbi. Eonee 300 bhaob 
KopaoAcii 6biAO nocTpoeHO b Kmae, h HeKOTopbie h3 hhx coxpaHHAHCb 
AO HaniHx AHeíí. Hx ko pao ah 6 bí ah paccnnraHbi Ha 1000 hcaobck h 
6oAee. KnTaiiuaM npHHaAAeacHT co3AaHHe KOMnaca.

II naci i» - rcoi pa(|)iisi XIII -  XVII bb:
1. HaeuzaifuoHHbie npuôopbi;
2. Dnoxa Bejiutcux Omtcpbimuü:

• MapK nono h ero Mopcioic nvTcmccTBHa (1254-1324);
•  XpHCTO(J)Op KOAYMO H OTKpblTHC HM H o B o ro  cbcta  ( 1 4 9 2 -1 4 9 3 ) ;
•  OrKpbiTHe nopryraAbiiaMH nyra b Hhahio:
• FeHpHx Siiprnce-MopennaBarejib (1434-1460);
•  /Inaui EaproAOMey h OTKpbirac Mbica /Joopoii HaAOKAbi (1488);
•  BacKO AC E ana h ero nyTemecTBHe b Hhahio (1497-1499);
•  BacKO Ae E a .ib o o a  h e r o  c y x o n y r a o e  nyT em ecT B H e b Ha3BaHHbrii

hm Thxhíí OKeaH nepea naHaMCKHÍí nepemeeK (1512-1513);
•  OcpHaHAO MarcAAaH h nepBoe KpyrocBerHoe imaBamie (1519-1521);
•  <I>peHCHC /IpciÍK h BTopoe icpyrocBeraoe naaBaHnc (1577-1580);
•  A6eAb TacMaH h reorpa(|)HnccKHC oncpbrnra b ABCipaAHH (1642-1643);

3. rojuumdcKue KapmozpcKpbt.
■FepapA MepKarop (1537-1543);
■ A6paxaM OpTenníí (1570-1595);
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4. PyccKcm Kapmozpatpbi (17 -  H a n a n o  18 b b . ) .

III  nacn» - r e o i pa(|)iiii ccpc.unii>i X V II  -  ccpc.im n>i X IX  b b .:
1. Dnoxa IJpoceeujeHUM:

■ OcT-ÜHACKaa KOMnaHna:
■ rioH CK H  c e B e p o -3 a n a n H o ro  npoxoja h3 A t a h h t h k h  b  Thxhíí 
OKeaH (1506 ,... 1906);
■ riOHCKH CC BC po - BOCTO LI HO TO npOXOA H3 AT.iaHTHKH B THXHÍÍ
OKeaH (1553 ,... 1920);
■ ¿J/KCÍÍMC K yK , 3KCnCAHHHH H OTKpbITHe TaBaÎÎCKHX OCTPOBOB
(1768-1780);
■^5KopA>K B aH K yB ep  h  HCC.iCAOBaHna C e B e p H o ii A m c p h k h  ( 1 7 9 0 -  
1 7 9 5 ) ;
■Jlyn AHTyaH Ae EyreHBHAb h  ncpßaa (JipaHHVic icaa KpyrocBeTKa 
(1766-1769);
■ 5KaH ®paHcya Jlanepy3 h HCC.iCAOBaHna ceBepo-3anaAHoii nacra 
Thxoto O K eaH a (1785-1788);
■ C e 3 a p  /lK )M O H -/lK )pB H .ib h  noHCKH n p o n a B H ie íí  i k c h c a h h h h  
J la n e p y 3 a  (1826-1828);

2. PoccuücKue uccjiedoeamm:
■BHTyc EepHHT h  A .ic k c c h  M h p h k o b  h  h t o t h  KaMnaTCKHx 
3Kcne a h i i h í í  (  1725-1741);
■IleTp KpcHHHbiH h  Muxan.i JleBamoB h  HCC.iCAOBaHna 
A a c y t c k h x  ocT p oB O B  (1 7 6 6 - 1 7 6 9 ) ;
■ Hoch(|i Ehaahhtc h TaBpHHna CapbineB h HCC.iCAOBaHna 
ceBepHoii nacra Thxoto OKeaHa (1785-1794);
■ÜBaH Kpy3eHHiTepH h fOpnii JIhcahckhíí h ncpßaa pyccKaa 
KpyrocBeraa (1803-1806);
■Otto Kohcoy h HCC.iCAOBaHna Thxoto OKeaHa (1823-1826); 
■OcAop JlHTKe h HCC.iCAOBHHHH CeBepHbix Mopeii (1826-1829).

IV  n a c u . - r co ip a ( |) iia  BTopoö iio. iobiiiii. i X IX  h ncpitoii
nOJIOBIIHbl X X  b b .:

1. Hccjiedoeamm Ceeepnozo Jledoeumozo OKeana\
■®. HaHceHa (1893-1896);
■ PoocpT rinpn h  OTKpbiTHe CeBepHoro noinoca (1909);

■ PoccHÍícKHe HCcneAOBarenH Apkthkh: 3AyapA Toaai> (1885-86); 
AacKcaHAp KoAnaK (1899); rpuropnii CeAOB (1912);

2. Hccjiedoeamm AHmapKmudbV.
■ O a A c i i  E eA A H H cray3eH  h  M u x a n . i  J la 3 a p e B  h  orapbirae 

AHTapKTHAbi (1819-1821);
■ K . EopxrpeBHHK h  ncpßaa 3HMOBKa b  A h t a p k t h a c  (1898-1899);
■ P. AMyHAceH h o r a p b i r a e  kwkhoto n o  Aioca (1911);
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■ P. Ckott (1912).
3. OtceauozpacpmecKue uccjiedoeauux u ux umozu:
■ 3KcncjHUHH «Mc.i.iCHj>Kcpa» (1872-1876);
■ CrenaH Manapoß n OKcncjnnnn Ha «Bunne» (1886-1889);
■ SKcnemmnn «^HCKaBepH» (1602-1616, 1776-79, 1790-95, 1904- 

04; 1929-31).
V nacii» - CoBpeMeHHBie OK'caiio.ioi ii'iccK'iic iicc.ic.(oiiaiimi:
1. OKecmojiozmecKue uccjiedoeama Mupoeozo OKeana e Poccuu;
2. HayuHbie m k o j i m  e OKecmojiozuu;
3. Bo3HUKHoeemie cneifuajibubix yneônux u naynuo-

uccjiedoeamejibCKUx imcmumymoe;
4. KocMunecKue uccjiedoeaHim;
5. Hoebie nodxodbi u Memodbi;
6 . IlpaKmmecKue zadanu OKecmojiozuu;
7. IlojiummecKax, 3K0H0MimecKcm u coifuajibHax otceaHOJiozux;
8. MeotcdynapodHue npoôJieMbi e OKecmojiozuu.

Elii). iiioipa<|)iiii
1. AjieKceeB n.B. HcTopua <J)hjioco<J)hh. M: h u -b o  «llpocncKT». 2006. 

237 c.
2. KoxaHOBCKHH B.n. , JleniKeBHH TT., M arani T.n., O htxh T.E.

OCHOBbI (J)HJIOCO(J)HH HayKH. P 0 CT0 B-Ha-^],0 Hy : H’U-BO « O c h h k c » .  
2006. 603 c.

3. KoxaHOBCKHH B.n. , JleniKeBHH TT., M arani T.n., OaTxn T.E.
O h.ioco(|ih;i HayKH b Bonpocax h OTBeTax. PocTOB-Ha-/loHy : h u - bo 
«OeHHKC», 2006. 347 c.

TRAINING IN THE FIELD OF MARINE ENVIRONMENT AND 
SUSTAINABLE USE OF ITS RESOURCES

V.S. Arkhipkin, S.A. Dobrolyubov, Polyakova A.V., Polyakova T.V. 
Moscow State University, Russian Federation 

E-mail: victor.arkhipkin@gmail 
By the end of the twentieth century, one of the priority 

environmental studies was the evaluation of its ecological status 
and occurring changes. The most dangerous disturbances, caused 
by anthropogenous activities, may be those that affect the World 
Ocean, especially the inland seas and coastal waters areas. The 
stability of the ocean to external forcing is great enough; 
however, an imbalance in the World Ocean is very difficult to 
restore. In the ocean throughout all depths there is life, abiotic 
zones practically are not present, while the main population is
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concentrated in coastal waters and in the surface layer. There is a 
close functional dependence between the dynamics of waters and 
the marine organisms. The certain conditions of existence of the 
aquatic organisms are influenced by features of water circulation. 
Therefore, when studying the reaction of individual species of 
marine organisms and ecosystems as a whole to external 
influences, the research of biogeochemical cycles of polluting 
substances and their flows, it is necessary to know the natural 
characteristics of a condition of the ocean. Polluting substances at 
oceans and the seas, unlike ground ecosystems, can far extend on 
space and depth owing to the intensive water exchange.

At the Oceanology Department of M. V. Lomonosov 
Moscow State University the preparation of students on a 
speciality "oceanology", in addition to the basic core courses, 
includes the lecture courses of ecological direction. Also 
innovative educational magistracy programs "Oceanography 
shelf' and "Sustainable development of coastal waters areas” 
were developed for preparation of Masters of hydrometeorology.

The content o f training in the preservation of the natural state 
of waters of the oceans and seas of the Masters and Bachelors 
includes a set o f disciplines focused on understanding the 
processes and phenomena occurring in the marine environment 
under the influence of natural and anthropogenic factors. The 
most important part of training programs -  the development of 
geoinformation technologies of storage, processing and spatial 
data needed to assess the ecological status of waters and the laws 
of its changes, purchase of skills of monitoring organization, 
obtaining a true picture of the social, economic and ecological 
risks of exploitation of the investigated area, the development of 
the measures to protect and the reproduction of its resources. For 
the practical education on these programs, students participate in 
the marine and coastal expeditions, organized by geography 
faculty of the Moscow University or other organizations, in 
which they perform the full range of hydrometeorological and 
hydrochemical studies using modem equipment and computer 
technology. Department of Oceanology is the basic training for 
the P. P. Shirshov Oceanology Institute RAS, in the southern 
branch of which educational practices are conducted. Great 
importance for the learning process plays modem laboratory 
equipment that takes place on the Oceanology Department.
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Preparation on educational programs for of Masters provides 
purchase of skills of theoretical and applied complex research 
and the analysis o f a condition of waters of the most vulnerable 
coastal water areas. M uch attention is given to the processes 
occurring in them. The programs include knowledge needed to 
predict changes of the marine water quality, state of the shallow 
ecosystems, investigation of features of monitoring of coastal 
water areas, bases of the mathematical modeling of 
hydroecological processes.
By the end of the twentieth century, one of the priority of 

environmental research was the evaluation of its ecological status and 
occurring changes. The most dangerous disturbances caused by 
anthropogenous activities, may be those that affect the World Ocean. 
Stability of the ocean to external shocks is sufficiently large. However, 
if  the balance in the oceans will be violated, it is very difficult to restore. 
In the ocean throughout of all depths there is life, abiotic zones 
practically are not present, although the general population are 
concentrated in coastal waters and the surface layer. Between 
hydrological and chemical conditions, the dynamics of water and 
organisms inhabiting them there is a close functional relationship. The 
biotic component of the marine ecosystem is significantly affected by 
anthropogenic impact. Investigation of the marine environment and its 
changes under the influence of anthropogenic factors, including 
pollution, is inextricably linked with the assessment o f the conditions of 
marine organisms. In recent decade’s contamination of marine waters by 
petroleum hydrocarbons, heavy metals, synthetic surfactants, organic 
and nutrients and others become one of the main factors distorting the 
natural functioning of marine ecosystems. Organochlorine substances 
are the great danger for all living organisms.

The main regularities in the distribution of pollutants in the oceans 
are determined by hydrodynamic factors contributing to the scattering or 
the accumulation of pollutants, accelerating or slowing down of the self­
purification. The pollutants in the oceans and seas may well extend over 
space and depth in contrast to terrestrial ecosystems. The greatest danger 
is the association of intensive human influence and, consequently, the 
increased content of technogenic impurities in the zone of concentration 
and active development of marine organisms communities that provide 
the main products of organic matter (coastal waters, near bottom layer, 
the surface microlayer of water, euphoric layer, estuaries, etc.). In the 
open areas of the seas and oceans there are observed mainly low

228



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

concentrations of pollutants, the risk of which is in the chronic nature of 
the impact on aquatic organisms and accumulation of toxins in the food 
chain. Therefore, knowledge of the natural characteristics of the ocean is 
necessary to study the reaction of individual species o f marine 
organisms and ecosystems as a whole to external influences, the study of 
the biogeochemical cycles of pollutants, their flows.

Human impact on the state of marine ecosystems is the 
interdisciplinary problem, which includes an assessment of 
environmental changes and responses of biological community. 
Therefore, at the Oceanology Department of M. V. Lomonosov Moscow 
State University the preparation of students on a speciality 
"oceanology", in addition to the basic core courses, includes the lecture 
courses of ecological direction. Also innovative educational magistracy 
programs "Oceanography shelf' and "Sustainable development of 
coastal waters areas” were developed for preparation of Masters of 
hydrometeorology. Education for sustainable development extends 
beyond the traditional training of marine scientists, including not only 
the study of environmental disciplines, but also economic, aimed at 
acquiring skills to develop recommendations for the effective use of 
marine resources.

The content of training in the conservation of the natural state of 
waters of the oceans and seas at the level of bachelor's and master's 
degrees include a set of disciplines aimed at understanding the processes 
and phenomena occurring in the marine environment caused by natural 
and anthropogenic factors. Evaluation and impact o f pollution on 
aquatic organisms, the prognosis of the state of ecosystem is a complex 
task. Toxic and the threshold concentrations of pollutants for different 
kinds of aquatic organisms may differ by several orders of magnitude. 
The geographical position of the water area has essential significance in 
determining of the optimal human load. Therefore there is a need to 
assess the extent of the natural "immunity" to a particular under 
consideration water area, i.e., assimilative capacity is the ability of 
marine ecosystems through all the processes to ensure protection from 
external influence and to maintain their basic properties. Quantitative 
determination of assimilative capacity of the marine ecosystem is a 
composite task. To predicting of changes in ecological status of waters, 
the valuation of external effects on marine ecosystems and 
determination of the carrying capacity it is necessary to have the 
knowledge of the fundamentals of mathematical modeling, which 
special attention. Despite the fact that natural processes in the marine 
environment are closely interlinked, the diversity of all their internal and
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external manifestations makes the modeling more difficult. The large 
part of mathematical models describes the most significant elements of 
the system. Estimates based on the balance model, taking into account 
the flow of pollutants, are used for presentation of the picture of 
pollution, its distribution in space and time. The development of 
mathematical modeling is the framework for assessing violations of the 
hydrological and hydrochemical regimes of heat, moisture and gas 
exchange between the ocean and the atmosphere, the accumulation of 
contaminants on the surfaces of separation -  geochemical barriers, i.e. 
the so-called critical areas, where natural processes are complex and 
dynamic, where the geochemical processes are most active and marine 
biological communities are developed more intensive.

One of the most important part o f training programs - development 
of GIS technologies for storage, processing and spatial data needed to 
assess the ecological status of waters and the laws of its changes.

Preparation of educational programs at the Masters provides skills 
for theoretical and applied the comprehensive study and analysis of the 
most vulnerable coastal water areas. M uch attention is paid to the 
processes taking place in them. The program provides knowledge 
needed to predict changes in the quality of sea water and 
hydroecological impacts of change of coastal state, waters resulting 
from human impacts. Skills of environmental monitoring, knowledge of 
the coastal waters characteristics allows students to obtain a realistic 
picture about the social, economic and environmental risks of 
exploitation of the investigated area, about the development of measures 
for the protection and regeneration of its resources.

For the practical education on these programs, students participate in 
the marine and coastal expeditions, organized by geography faculty of 
the Moscow State University or other organizations. Great importance 
for the learning process plays modem laboratory equipment, that takes 
place on the Oceanology Department. During the expedition, students 
perform the full range of hydrometeorological and hydrochemical 
studies using modem equipment and computer technology.

Department of Oceanology is the basic training for the 
P. P. Shirshov Oceanology Institute RAS. On the basis o f the Southern 
branch of the Institute o f Oceanology annually since 1999 yare 
educational practices in summer (June-July) and the expeditions of the 
student scientific society in winter (late January - early February) are 
conducted. Complex ecological and oceanographic research of the Blue 
and Gelendzhik bays primarily directed to the study of natural 
conditions, the characteristics of water circulation and analysis o f field 
230



IOC50 Conference K o H $ e p e H M M f l  k  5 0 -n e T H K »  MOK

contamination in the coastal zone. They include meteorological, 
hydrological and hydrochemical observations that are based on a 
standard grid stations (Fig. 1). In addition, hydrobiological observations, 
which include the definition of species composition of species 
composition, abundance and biomass of phytoplankton, are conducted.

Gelendzhik Bay is a convenient marine facility, where you can trace 
the various aspects o f the variability of natural conditions in the coastal 
zone, to determine the anthropogenic component, and assess their 
impact on marine ecosystems. Hydrodynamic conditions in the bay 
depend on the rapidly changing weather conditions. Results of surveys 
in the winter period allowed to demonstrate the influence of 
meteorological conditions to the water state in the winter period with 
varying severity (Fig. 2, 3).

The ecological situation is detennined by ratio between the intensity 
of arrival o f man-made contaminants in wastewater and the rate of 
removal of the open sea. Elevated concentrations of pollutants are 
observed almost everywhere along the narrow coastal strip, the 
maximum associated to the mouth of Su-Aran river, the outputs of water 
flow from the densely populated part of town and vineyards, located in 
the vicinity of Gelendzhik. Thus, for more than 10 years, students, 
graduates and staff o f the department carry out the monitoring of the 
state of Gelendzhik Bay water in summer and winter seasons. In recent 
years, supply from continental runoff of mineral nutrients and organic 
matter is increased. In nutrient ran mineral nitrogen present in the most 
easily digestible form - as ammonium ions, which concentration is one
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Fig. 1. Standard scheme of hydrological stations in Gelendzhik Bay
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order of magnitude higher than in the open part o f the Black Sea. That 
promote to eutrophication of the bay. Owing to this phenomenon an 
intense bloom larger diatoms Pseudosolenia calcar-avis (which 
amounted to 90% of the algae biomass) took place both in winter and in 
summer periods of 2009 year. In winter 2010 year the most numerous 
was Sceletonem a costatum  the traditional algae for winter period of the 
Black Sea.

Thus, on the example of long-tenn studies of Gelendzhik Bay 
students learn basic interrelationship and interdependence of various 
natural factors and acquire the ability to evaluate the impact of pollution 
coming from the coast, the state of phytoplankton community, as well as 
on the basis o f material available offering different options for 
protecting waters of the bay and the rational use of water areas..

10.0

10.1

Fig. 2. Distribution in water temperature (°C) on the surface in winter 
in 2001 (a) and 2006 (b)
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Fig. 3. The distribution of phytoplankton biomass (mg/m3) in winter in 
2001 (a) and 2006 (b)
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S tudents w rite  papers and  theses, b a se d  o n  m ateria ls  o f  these  
exped itions. In  sc ien tific  p apers  studen ts u se  the m ateria ls  o f  resea rch  
exped itions o rgan ized  by  o th e r o rgan iza tions, in c lud ing  th e  Institu te  o f  
O ceano logy , w ere  they  receive  specia l p rac tica l education . In  las t years , 
s tuden t researches o n  the W hite  S ea o n  th e  b a s is  o f  the W hite  Sea 
B io lo g ica l S ta tion  o f  M oscow  State U n iversity  w ere  in tensified . In  
severa l recen t years  studen ts and  m asters take  p a rt in  the  f ie ld  stud ies 
no t only  in  sum m er b u t in  w in ter. D u rin g  sum m er p rac tices  and  w in te r 
exped itions large vo lu m es o f  oceanog raph ic  re sea rch  w ere  carried  out. 
O n  the exam ple  o f  the W hite  Sea, studen ts are  in troduced  to  trad itiona l 
fo r  d epartm en t b ran ch es  o f  oceanog raphy  - the study o f  tides an d  sea 
ice. In  2009  year, the ex p ed itio n  w as o rgan ized  d u ring  the specia l 
p rac tices  a t the B altic  Sea. P eriod ica lly  partic ip a tin g  in  exped itions to 
th e  B lack , W hite , B altic  and  C asp ian  Sea, studen ts are ab le  to  com pare 
th e  env ironm en ta l cond itions in  these  seas, especia lly  th e ir  hyd ro log ica l 
an d  hyd rochem ica l reg im e o f  the w a te r s itua tion  an d  its im p ac t on  
b io lo g ica l com m unities.

nOflrOTOBKA CnELfHAJIHCTOB B OEJIACTH OXPAHBI 
MOPCKOH CPE/1 bí H YCTOHMHBOEO H Cn0JIb30BAHHfl 

EE PECYPCOB
C.A. /loöpojiioöoB, B.C. Apxmncim., A.B. flouriKOBa. T.B. nojuncoBa 

M TY u m . M.B. JIoMouocoea, Poccuüctcax 0edepaifux 
K KOHuy X X  Berea o jh h m  h 3 npnopnTeTHbix HanpaBjieHnn 

HCCJieAOBaHHH orcpyncaroiuen cpcjb i orana ouemca eë  
OKonormrecKoro coctohhhh h npoHCxonrmrax H3MeHeHnn. 
H anooucc onacHbiMH HapymemurMH, Bbi3BaHHbi\in 
amponoreHHon ncaTCUbHOCTbro. MoryT oianaTbca Te, KOTopi>ie 
3aTparHBaiOT M npoBoii OKeaH. YcTomiHBOCTb orca Ha k  

BHemHHM BOUCHCTBHHM nOCTaTOHHO BC.lHKa. OJHaKO
H a p y m e H H o e  p a B H O B e c n e  b  M n p o B O M  O K e a H e  o n e m >  c n o n m o  

B o e c r a H O B H T b .  B O K e a H e  n o  B e e n  myonHC e c T b  5t c n 3H b , 

a Ö H O T m re c K H x  30H  n p a  KTH nee k h H e T , xoT M o c H O B H o e  H a c e n e H H e  

c o e p c n o T O H C H O  b  n p n 6p e 5K H b ix  30H a x  h  n o B e p x H O C T H O M  c n o e ,  

n p n  3TO M  c y m e c T B y e T  T C C H a a  ( J t y m c u n o H a n b H a a  3a B n c n M O C T b  

Me5tray m m a M m c o n  b o j  h  HaccnaromnM n n x  o p r a m i 3M aM H . 3a 
c lic t  runponHHaMHHCCKHx n p o u e c c o B  ia rpa  m arom nc B e m e c T B a  

b  O K e a H a x  n  M o p n x ,  M o r y T ,  b  O T n m m e  o t  H a3e M m > ix  3K o e n c T e M , 

n a .iC K O  p a c n p o c T p a m i T b c n  n o  n p o c T p a H C T B y  n  myonHC. 
riosTOMy n p n  h ív h c h h h  p e a K u n n  O T n c . ib H b ix  b u jo  b M o p c r c n x  

o p r a H H 3M OB h  3K o e n c T e M  b  u e n o M  H a  B H e m H H e  bo u c h c tb h ;! .
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H CCJienO BaH H H  OHO TCO x m l  HlICC K H X HHK.IOB 3arp n 3 H in O IU H X  

B em eC T B , HX nOTOKOB HCOOXOJHMO 3H 3H H e CCTCCTBCHHblX 

X apäK T epH C T H K  COCTOHHHH O K eäH a.

Ha Ka<J)enpe OKeaHOJionra MocKOBCKoro yHHBepcHTeTa 
h m . M.B.JloMOHOCOBa nonroT O B K a c t y j c h t o b  no 
CnCHHa.lbHOCTH «OKeaHOJiorHH», nOMHMO OCHOBHblX 6a30BbIX 
KypcoB, BKjnonaeT acKUHOHHbic icypcbi OKOJiornnccKoro 
HanpaBjreHHH, pa3paöoTaHbi TaioKe HHHOBaunoHHbic 
o6pa30BaTejn>Hbie M arncT cpcK H C  nporpaMMbi «O K caH orp a(|)H H  
UIC .lb(|)a» H «YCTOHHHBOe pa3BHTHe npHOpC’/KHblX aKBaTOpHH».

C onep5K aH H e nonroTO B K H  c n c m ia jin c T O B  b  o ö j ia c r a i  
coxpaH eH H H  ecT ecT B eH H oro  c o c t o h h h h  b o a  OKeaHOB h  M o p e ii H a 
y p o B H e  M arHCTpoB h  o a iean aB p o B  B ic n o n a c T  H a o o p  jH C H nnaH H . 
opneH T H poB aH H bix  H a noH H M aH H e n p o u c c c o B  h  h b j ic h h h .  
n p o T e K a io iu H x  b  M o p cK o ii c p e n e  n o n  Bjm HHneM  e c T e c ra e H H b ix  h  
a m p o n o r e m i b ix  (JiaKTopoB. B aaeH C H uian n a c r a  iip o rp a M M  
nOnrOTOBKH -  OCBOeHHe rCOHH(|)Op\iaUHOHHbIX TeXHOJIOrHH 
xpaH eH H H , oop ao o T K H  h  n p o c T p a H c ra e H H o ro  n p c n c T a b .ic h h h  
naH H blX , HCOOXOJHMblX JJIH OHCHKH 3KOJIOrHHeCKOrO COCTOHHHH 
B o n  H 3aKOHOMepHOCTeii e r o  H3MeHeHHH, npHOOpCTCHHC 
HaBbiKOB o p ra H H ia u H H  M O H H TopnH ra, n o jiyneH H H  p ea jn > H o ro  
npencT aB jieH H H  o c o m ia jib H b ix . s k o h o m h h c c k h x  h  
SKOJiOTHnecKHx p n c K a x  S K cnayaT auH H  h c c j ic j iy c m o h  aK B aT o p n n , 
pa3paÖ 0T K e M ep n o  o x p a H e  h  B O c n p o H 3 B o n c ra y  e ë  p e c y p c o B . 
/J..1H n p aK T H n ecK o ro  o c b o c h h h  n p o rp a M M b i c n n c H r a i  y n a c ra y iO T  
b  M opcK H x h  o c p c ro B b ix  3KcncjiHUHH x. o p raH H 3 y eM b ix  
rc o rp a ( |)H LiccKHM (JiaKyjibreTOM  MTY hm . M.B. JloMOHOCOBa h j ih  
npyrH M H  O p  r a  H H' î a H H H M H. B KOTOpbIX OHH BbinOJIHHIOT B ecb  
KOMnjieKC ru n p o M C T C o p o a o rn n c c K H x  h  r u n p o x u M u n c c K u x  
HCCJienoBaHHH c  H cno jib 3 0 B aH n eM  coB peM eH H oii a n n a p a T y p b i  h  
Bbm HCJiHTejibHoii TexHHKH. B o jib H io e  3H aneH H e n a n  y n c Ö H o ro  
n p o u c c c a  u rp a c T  o c H am ëH H O cra  K atjicnpbi coBpeM eHHbiM H 
n p n ö o p a M H . K a tjic n p a  O K c a H o n o rn n  -  6 a 3 0 B a a  K atjicnpa  
nonroTO B K H  cncHHa.rHCTOB n a n  HHCTHTyTa O K eaH O Jiornn  PAH 
HM. n. n. H lH piH O B a, B I05KHOM OTJICJICHHH KOTOpOTO npOXOJHT 
y n e Ö H a a  npaKTHKa.

rion ro T O B K a n o  o 6pa30B aT ejibH b iM  n p o rp aM M aM  H a y p o B H e  
M a rn cT p o B  n p c n y c M a T p u B a c T  npnoopcT C H H C  HaBbiKOB 
T e o p e r im e c K o ro  h  n p m c ia j iH o r o  KOM njieKCHoro ncc.rcnoB aH H H  h  
aH ajiH 3a c o c t o h h h h  b o a  H a n o o .rc c  yn iB U M bix  n p n o p o K H b ix  
aKBaTOpHH. B o jib H io e  BHHMaHUC ynC.lHCTCH npOHCCCaM.
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npOHCXOJSILUHM B HHX. IlpO rpaM M aM H  npCJVCMOTpCHO  

ITOAVHCHHC 3H3HHH, HCOOXOAHMblX AAH npOTHOÎHpOBaHHH  
H3M eHeHHÍÍ KtlLICCTBtl MOpCKHX BOA H rHAp03KOAOTHLICCKHX 

nOCACACTBHH HÎMCHCHHH COCTOHHHH npHOpC'/KHblX aKBaTOpHH, 
OCBOeHHe OCOOCHHOCTCH MOHHTOpHHTa n p n o p o K H b ix  aKBaTOpHH, 
OCHOB MaTCMaTHHCCKOrO M O JCanpO BaH H a npOHCXOAHHIHX B HHX 

n p o u c c c o B .

K KOHuy XX BeK a o a h h m  h 3 n p n op u T C T H b ix  H anpaBA C H nii 
h  c e a c  AO Ba h  h  h  OKpy>KaK) in c i i  c p c j b i  CTajia ou cH K a  eë a K O A o rn n ccK o ro  

COCTOHHHH H  npOHCXOAHLHHX H3MCHCHHH. HailOOACC OnaCHbIMH  

H apym eH H H M H , BbiiBaHHbiM H aH T ponoreH H O H  ACHTCAbHOCTbio. M oryT  

OKa3aTbCH T e, K O T opbie 3aT parH B aiO T M n p o B O H  OKeaH. y  c t o  h l i h  b o c t b  

O K e a H a  k  b h c u i h h m  b o  u c h c t b h h m  A o e ra T O H H O  b c a i i i « ) ,  O jH a K O  c c a h  

p a B H O B ecn e  b  M h p o b o m  O K eaHe o y a c t  H ap ym eH O , e r o  o n c H b  c a o v k h o

BOCCTAHOBHTb. B OK eaH e n o  B C eíí TAY 6 H HC eCTb }KH3Hb, aOHOTHHCCKHX 

30H  npaKTHHeCKH HeT, XOTH OCHOBHOe HaCCACHHC COCpCAOTOHCHO B 

n p n o p o K H b ix  30H aX  H  nOBepXHOCTHOM CAOC. M C'/KA Y THAPOAOTO- 

THApOXHMHHeCKHMH y CAOBHHMH, AHHaMHKOH BOA H HaCCAHFOLUHMH HX 
opraH H 3M aM H  c y m e c T B y e T  TCCHan (|)y HKUHOHaAbHan 3aBHCHMOCTb. Ha 
ÖHOTHHecKyio c o cT a B A H io m y io  M op cK H x o k o c h c t c m  c y m e c T B e H H o e  

BAHHHHe OK a3biBaeT a H T p o n o r e H H o e  b o 3 A 6 h c t b h c . M ccA C A O B am ic  
M opcK O Íí cp c A b i. eë H3M eHeHH Íí n o A  b a h h h h c m  a m p o n o r e H H b ix  

(JiaKTOpOB, B TOM MMCAC. 3aipH 3H eH H H , H epa3pbIBH O  CBH33HO C OHCHKOH 

yCAOBHH CymeCTBOBaHHH MOpCKHX OpraHH3MOB. 3arpH 3H eH H e MOpCKHX 
BOA He(J)THHbIMH yTAeBOAOpOAaMH, TH/KCAbIMH M eTaAA3MH, 
CHHTeTHHeCKHMH nOBepXHOCTHO-aKTHBHbIMH, OprAHHACCKHMH H 

ÖHOreHHbIMH Bem eCTBaM H  H  AP- B nOCACAHUC AGCHTHACTHH CT3A0 

OAHHM H3 OCHOBHblX (JiaKTOpOB, HapyHiatOHIHX eCTeCTBeHHOe 

(J)yHKIIHOHHpOBaHHe MOpCKHX 3KOCHCTCM. BOAbHiyK) OnaCHOCTb AAH 

B c e x  ACHBblX Opr3HH3MOB npeACTaBAHIOT XAOp o p r a H HLICC KHC B em eC T B a.
OCHOBHbie 33KOHOMepHOCTH paCnpCACACHHH 3arpH3HHK>mHX  

B em ecT B  b  M h p o b o m  O K eaH e onpeA6AHK>TCH r  H Apo a h  H a  m  h lic c  k  h  m  h  

(JiaKTOpaMH, CnOCOÖCTByiOmHMH paCCeHHHK) HAH HaKOnAeHHK) 

3arpH3HHK)mHX BCLHCCTB. y  CKOpeHHK) HAH 3aMeAACHHK) npOUCCCOB 

caMOOHHHieHHH. 3arp H 3H H iom H e B em eC T B a b  O K eaH ax h  M o p n x  M oryT  

A3ACK0 pacnp ocT paH H T b C H  n o  n p ocT p aH C T B y h  t a y o h h c  b  o t a h lih c  o t  

Ha3eM HbIX 3KOCHCTCM. HaHOOAbLUYK) OnaCHOCTb npeACTaBAHeT  

npuypOHCHHOCTb HHTeHCHBHOTO aHTpOnOTCHHOTO BO'UCHCTBHH H , KaK 

CAeACTBHe, nOBblHieHHOTO COAep5KaHHH TeXHO reHHblX npHMCCCH K 

30H aM  COCpCAOTOHCHHH H  aKTHBHOTO P33BHTHH COOOLHCCTB MOpCKHX

235



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

0praH H 3M 0B , CO'UHKHHHX OCHOBHyiO npOAYKUHK) OpraHHHCCKOrO 
B em eC TB a (n p n o p o K H b ic  aKBaTOpHH, npnA O H H biü ca o  ü . noB epxH O C TH brä 
MHKpOCAOH BO Abi, 3B(|)OTHLICCKHH CAOH, ICTVapHH H T.A.). B  OTKpblTblX
p a i io H a x  M o p e ii h  OKeaHOB Haôm oAaiOTCH b  o c h o b h o m  h h îk h c  
KOHIieH TpaiIH H  ' Î a  r  p  il' î H il K) LU HX BemeCTB, OnaCHOCTb KOTOpblX 
3aicAiOHaeTCH b  x p o h h h c c k o m  x a p a K T e p e  b o îa c h c t b h h  H a t h a p o ö h o h t o b  
H HaKOnAeHHH TOKCHKaHTOB B nULUCBOH HCnH. I l0 3 T 0 M y  3H3HHe 
ecT ecT B eH H bix xapaK T cpucT H K  c o c t o h h h h  OKeaH a h c o o x o a h m o  n p n
H 3y n e H H H  p C aK U H U  O T A eA b H b lX  BH AO B M O PC K H X  O p r a H H 3M OB H 
3KOCHCTCM  B HCAOM H a  B H e iH H H e  B O 'U C H C T B H H . H C C A eA0B3H H H  

Ö H O reO X H M H H eC K H X  HHK.TOB 3arpH 3H H K )IH H X  B e m e C T B , H X  nO TO K O B .

BAHHHHe aH TpO nO reH H blX  (JiaKTOpOB H a COCTOHHHC MOPCKHX 
3KOCHCTCM -  3TO M C >KA H C H H n  A H H a  p  H 3 H npOOACMa. B K A K) LI3 K) Ula H 
oiieH K y H3MeHeHHÍí cp eA b i h  o t b c t h m x  peaiciiH H  ouoA o ru H C C K o ro  
c o o ö m e c T B a . n o iT O M v  H a Ka<|)CApc OKeaHOAOTHH M o c k o b c k o to  
yH H B epcH TeTa h m . M .B . JloMOHOCOBa noATOTOBKa C T y A em o B  n o  
CneilHaAbHOCTH «OKeaHOAOTHH», nOMHMO OCHOBHblX 6a30B bIX  KypCOB, 
BKAiOHaeT AeKiiHOHHbie K y p cb i 3KOAoruHCCKoro HanpaBAeHHH, 
p a 3 p a ö o T a H b i TaioK e HHHOBaiiHOHHbie o ö p a3 0B aT eA bH bie  M a ru c T c p c K u c  
n p o rp a M M b i «O K caH orpa(|)U H  uiCA b(|ia» h  «ycTOÜHUBOC pa3B H Tne 
n p n o p o K H b ix  aKBaTOpHH». O ö p a3 0 B aH H e a a h  y c t o h h h b o t o  pa3BHTHH 
paCUIUpHCT paMKH TpaAnilHOHHOH nOATOTOBKH OKeaHOAOTOB, BKAK)LiaH 
H iYHCHHC He TOAbKO 3KOAOrUHCCKHX AHCIlHnAHH, HO H 3KOHOMHLICCKHX. 
IieAblO KOTOpblX HBAHeTCH npUOOpCTCHHC HaBbiKOB BbipaÖOTKH 
peKOM eHAailHH n o  3(|)(|)CKTHBH0MY H Cn0A b30BaH H I0 MOPCKHX p e c y p c o B .

CoAep5KaHHe h o a t o t o b k h  cnc iru aA u cT O B  b  o 6 a 3 c t h  coxpaH eH H H  
eCTeCTBeHHOTO COCTOHHHH BOA OKeaHOB H MOpCH H a ypO B H e OaiAlAaBpOB 
H MarHCTpOB BKAK)LiaCT H a o o p  AHCIlHnAHH, O p  HC HTH pO B3 H H bIX H a
noH H M aH ne n p o i ie c c o B  h  h b a c h h h . n p o T e K a io in H x  b  M o p cK o ii c p e A e  no A
BAHHHHeM CCTCCTBCHHblX H aH TpO nO reH H blX  (JiaKTOpOB. O lieH K a 
BAHHHHH 3aipH3HeHHH H a THApOÖHOHTOB, n p 0 T H 0 3  COCTOHHHH 
3KOCHCTeMbi npeACTaBAHiOT c o o o H  CA05KHyio 3aA an y . T o k c h h c c k h c  h  
n o p o ro B b ie  K O H iieH T paiinn  3arpH 3H H iom H x BemeCTB a a h  pa3m > ix  b h a o b  
THAPOÖHOHTOB MOTyT OTAHHaTbCH H a HeCKOAbKO nOpHAKOB BCAHHHHbl. 
C y m ec T B e H H o e m aucH H C  n p n  onpcA C A C H nn onTH M aA bH oii 
aH T p o n o re H H o ii H arpy3K H  HM eeT rc o rp a ( |)H LiccKOC noA05KeHHe 
aKBaTOpHH. Ilo3T O M y B03HHKaeT HcooxoAHM OCTb oiieH H Tb M epy 
ecTecTBeHHoro «HMMyHHTeTa» KOHKpeTHoii, paccMaTpHBaeMoii 
aKBaTOpHH, TO eCTb aCCHMHAHIlHOHHyiO ÖMKOCTb -  CnOCOOHOCTb 
MOpCKOH 3KOCHCTeMbI 3 a  CLICT BCeX n p o i ie c c o B  OOCCnCHHTb 3aiHHTy OT 
BHeiHHerO BO'UCHCTBHH h  COXpaHHTb CBOH OCHOBHbie CBOHCTBa. 
2 3 6
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KOAHHCCTBCHHOC OnpCACACHHC aCCHMHAHUHOHHOH ÖMKOCTH MOpCKOH 

OKOCHCTCMbl n  p c  ACTa B A HCT COOOH KOMIHACKCHY K) iaAHHY. JX-lfl n p 0 T H 0 3 a  

H 3M eH eH H H  3KOAOrHHCCKOrO COCTOHHHH BOA, HOpM H pO BaHH H  BHCHIHCTO 
B03A6HCTBHH H a  M OpCKHe 3KOCHCTCMbI H OnpCACACHHH A O nyCTH M blX  

H a rp y 3 0 K  C T y A e m b i o c ß aH B a iO T  o c h o b m  M aTCM aTH H CCK oro 

M OAËAHpOBaHHH, KOTOpOM y yACAHCTCH OCOOOC BH HM 3H H e. H eC M O T pH  H a  

TO, HTO n p u p O A H b lC  npO U CCC bl B MOpCKOH C peA Ë TeCHO B3aHM OCBH3aHbI, 

M HOTOOÖpa3He B c e x  HX BHCHIHHX H B H yT peH H H X  npOHBACHHH 

3 aT pyA H H eT  MOACAUpOBaHUC. BOAbHIHHCTBO MaTCMaTHHCCKHX MOACACH 
o n n c b iB a e T  H a n o o a c c  m a n u M b ic  3ACMCHTbi cu cT C M b i. /B in  

npeA C T aB A eH H H  K apT H H bi 3arpH 3H eH H H , e r o  p a c n p c A C A C H u n  b  

n p o c T p a H C T B e  h  b o  B peM eH H  H cnoA b3y iO T C H  o u c h k h  H a  ocH O B e

ÖaAaHCOBOH MOACAH. YMMTblBaiOLUCH nOTOKH 3arpH3HHK)mHX BemeCTB. 
Pa3BHTHe MaTCMaTHHCCKOrO MOACAUpOBaHUC -  OCHOBa AAH OUCHKH 
H apym eH H H  rH A poA ornH C C K oro h  rH A p o x u M H u c cK o ro  p o k h m o b . 

n p o u c c c o B  TenA O -, B A aro - h  raiooÖ M C H a m cvkay  OKeaHOM h  

aTMOC(|)CpOH. a  K KV MY AH HHH 3arpH3HHK)mHX BemeCTB H a nOBepXHOCTHX 
p a u c A a  -  reoxHMHHCCKHx o a p b c p a x .  t o  ecT b  b  TaK H a3biB aeM bix 
KpHTHUeCKHX 30HaX, TAe npupO A H blC npOUCCCbl HaHOOACC CAOACHbl H 
AHHaMHHHbl, TAe HaHOOACC aKTHBHO npOTeKaiOT rCOXHMHHCCKHC 
npOUCCCbl H pa3BHBatOTCH MOpCKHe OHOAOrHHCCKHC COOOUlCCTBa.

Ba>KHCHuiaH u a c T b  n p o r p a M M  h o a t o t o b k h  -  o c B o e H H e  

reOHH (J)O pM aU H O H HbIX  TeXHOAOTHH X paH eH H H , OÖpaOOTKH H
npO CTpaH CTBeH H O TO  npeA C T aB A eH H H  A aH H blX , HCOOXOAHMblX AAH 

o u e H K H  3K O A orH H C C K oro c o c t o h h h h  b o a  h  3aK O H O M epH O C Teií e r o

H 3M eH eH H H .

rioA T O T O B K a n o  o 6 p a 3 0 B a T e A b H b iM  n p o rp a M M a M  H a  y p o B H e  
M a r n c T p o B  n p e A y c M a T p H B a e T  n p i io o p c T C H u e  HaBbiKOB T C o p c T H u e c K o ro  

H npHKAUAHOTO KOMnACKCHOTO HCCAeAOBaHHH H aH aA H 3 a  COCTOHHHH BOA 

HaHOOACC yH3BHM bIX n p H O p C ’/KHblX aK B aTO pH H . BO A bH IO e BHHM aHHe 

yACAHeTCH n p o u c c c a M .  n p o n c x o A H L u u M  b  HHX. r ip o r p a M M a M H

np eA yC M O T peH O  nOAVUCHHC 3H 3H H H , HCOOXOAHMblX AAH 

n p 0 T H 0 3 H p 0 B aH H H  H3MCHCHHH IAHICCTBa MOpCKHX BOA H
THAp03KOAOTHHeCKHX nOCACACTBHH HÎMCHCHHH COCTOHHHH 

n p n o p c ’/K H bix aK B aTO pH H , B 0 3 H H K ä to m H x  b  p e 3 y A b T a T e  aH T pO nO reH H O T O  

B03ACHCTBHH. FIpHOOpCTCHHC HaBbiKOB O p raH H 3 aU H H  3KOAOTHHeCKOTO 

M OHHTOpHHTa, 3H aH H e OCOOCHHOCTCH n p H O p C ’/KHblX aK B aTO pH H

no3B O A H eT  CTyA eH TaM  n o A v u n T b  p e a A b H o e  n p e A C T aB A e H n e  o
COHHaAbHbIX. 3KOHOMHHCCKHX H 3 KO AO T H LICC K HX pHCKaX SKCnAYaTaUHH
H C C A eA yeM oii a K B a T o p n n ,  p a 3 p a ö o T K e  M e p  n o  o x p a H e  h

B O cnpoH 3B O A C T B y e ë  p e c y p c o B .
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¿JflíL npaKTHHCCKOrO OCBOCHH5I n p o rp a M M b i CTYJCHTbl y LiaCTBVK)T B 
M op cK H x h  o c p c r o B b ix  3 K cn c  j h h h j x . o p r a m n y e M b ix  r c o r p a ( |m LiccK H \i  

(JiaKyjibTeTOM M T Y  hm. M . B . JloMOHOCOBa h jih  jp y r n M H  
opraH H 3aiiH H M H . B o j ib H io e  m aacH H C  j a  a  y a c o  h o to  n p o u c c c a  n r p a c T  

ocH am ëH H O C T b K a i|)c jp b i coB peM eH H biM H  n p n o o p a M H . B o B p c \ia  

3K C nejH IIH H  CTYJCHTbl BbmOJIHJHOT BeCb KOMnjieKC

rHjpoMeTeopojiorHHecKHx h  r n jp o x n M H a c c K n x  HCCJCjOBaHHii c 
H cn ojib 30B aH H eM  coB p eM eH H O Íí a n n a p a T y p b i h  b  bí h  hc  a  h tc  a  b h o  ií

TeXHHKH.
Kai|)cjpa OKcaHoaornH -  oaiOBaa Ka(|icjpa nojroTOBKH 

cncmiaancTOB ja a  HHCTHTyTa OKcaHoaornn PAH hm. n. n. LLInpiiiOBa. 
Ha 6a3e IOjkhom o t j c j c h h h  HHCTHTyTa OKcaHoaornn OKcrojHO c 
1999 r. npoxojHT j c t h h c  (moHb-mojb) yacoHbic npaicTHKH h íh m h h c  
( k o h c u  aHBapa -  Haaaao (|)CBpaaa) 3KcncjHmiH Hay LiHoro 
CTVJCHHCCKOrO OOIHCCTBa. KOMnaCKCHblC 3KOaOrO-OKCaHOaOrHHCCKHC 
HCcacjOBaHiia r oayooií h r cacHa’/KHKCKoií 6yxT HanpaBacHbi b  

OCHOBHOM Ha HCCJCJOBaHHC npiipOJHblX yeaOBHH, o c o o c h h o c t c í í  

iinpKyaíHiHH b o j  h aHajH ! noacií iarpamcHini b  npHÖpencHOH 30He. 
OhH BKJK3LiaK)T MCTCOpO JOTHHCCKHC. THjpOJOTHHCCKHC H 
rHjpoxHMHHecKHe HaoaiojCHHa. KOTopbie npoBO jarea no CTaHjapTHoií 
ceTKe oraminii (pnc.l). KpoMe Toro, npoBOjaTca rnjpoónoaormiecKHe 
HaoaiojCHHa. KOTopbie nona BicnoaaiOT TOJbKO onpcjcacHnc b h  j o  b o t o  

cocTaBa, h h c j c h h o c t h  n OHOMaccbi (|)HTOnaah k t o h a .
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44.57- -

M. TJHKM

44.56- -

nacc; jkmpckmm
M. TOJICTbIM npMHi ui

44.55- -

38.03 38.05 38.07
P hc. 1. C’T aH jap T H a;i cxeMa no.io>K C H na r n j p o a o t h h c c k h .x c t h h u h h  b
r C.TCHJ’/KHKCKOH OV.XTC

rc.iC H j/K H K C K aa ö y x T a  n p c jC T a B ja c T  c o o o i í  v j o o H b i i i  M o p c K o ii  

o6i>eK T, r j c  mohcho  n p o c a c j u T b  paa.THHHbic acn eK T b i h îm c h h h b o c t h  

n p u p o j H b ix  y cn o B H H  b n p n o p o K H O H  30He, o n p c j c . iH T b  a H T p o n o r e H H y io  
c o c T a B ju n o m y io  h  o u c h u t b  h x  b .th sih h c  Ha M opcK H e 3 k o c h c t 6 m i>i .

r  H jpO JH H aM H H C C K H C  yCJIOBHH B OV.XTC 33BHC4IT OT ObICTpO 

MeHiHOHIHXCH MCTCOpO.TOTHHCCKHX yCJIOBHÍÍ. Pe3y jH >T aT bI 

HCCJieflOBaHHH B 3HMHHÍÍ ITCpHOJ n03B 0JH IJIH  HaT.TtfJHO n O K a3 aT b  

BJIHHHHe rH jpOM CTCOpOaOTHHCCKHX yCJIOBHÍÍ H a  COCTOtfHHC B O J B 

p a  U H H H blC  n o  CypOBOCTH 3HM r o j b l  (pH C . 2, 3).
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10.0

10.1

Phc. 2. PacnpcjcjCH nc T e M n e p a T y p b i  B O jb i (°C) Ha n o ß e p x H O C T H

3H M O ÍÍ b  2001 (a) h  2006 ( 6 )

P h c . 3. PacnpcjcjCHnc onoMaccbi (JimonjaHicroHa ( M r /M 3) 3h m o h  b  

2001 (a) h  2006 ( 6 )

3 K O J io r H H e c K a a  c  h t v  a  u n a  o n p c j c j a c T c a  c o o T H o m e H H e M

H H T eH C H B H O C T H  n o c T v n jC H H H  T e x H o r e H H b ix  n p H M e c e i i  c o  c t o h h b i m h  

b o j a m h  h  C K o p o c T b K )  B b iH o c a  h x  b  O T K p b iT o e  M o p e .  n o B b i m e H H b i e  

K O H Iie H T p a ilH H  3 a rp H 3 H iH O m H X  B e m e C T B  H aÖ jH O jaE O T C H  n p a K T H H e C K H  

n o B c e M e c T H O  B j o j b  y 3 K o i i  n p n o p o K H o n  n o j i o c b i ,  M a ic c H M a jib H b ie  

n p u y p o H C H b i  k  y c T b K )  p .  C y - A p a H ,  B b i x o j a M  j iH B H e B b ix  c t o k o b  h 3  

r y  C T O H a c e j ië H H o i i  n a c r a  r o p o  j a  h  B H H o r p a jH H K a M , p a c n o jo > K C H H b iM  b  

O K p e C T H O C T JX  r .  F C J C H J /K H K a . H a  npO T H /K C H H H  O O JC C . H eM  1 0  J C T  

C T y j e H T b i  a c n n p a H T b i  h  c o T p y jH H K H  K a ( | i c j p b i  B e j y T  M O H H T o p H H r 

COCTOHHHH B O J  VCJC H J/K H K C K O H  OY.XTbl B JC T H H H  H  3H M H H H  C C 3 0 H b I. B
nocjejH H e rojb i yBejHHHjocb nocTynjeHHe c MaTepHKOBbiM c t o k o m
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MHHepajIbHblX OHOTCHHbl.X H OpraHHHCCKHX BemeCTB. B  OHOrCHHOM 
CTOKe MHHepajibHbiH a30T npucyTCTBycT b  H anöojiee jierKO ycBoacMoii 
(JlOpMe -  B BHAC HOHOB tlMMOHHil. KOHUCHTpaUHa KOTOpOrO Ha nOptfJOK 
BbIHie, LICM B OTKpblTOH LItlCTH MÖ pHOTO MOpa. HTO CnOCOOCTBYCT 
3BTpO(J)HpOBäHHK) BOA OVXTbl. B .iarO japa 3TOMy, H B 3HMHHÍÍ, H B
jieTHHH n c p n o j b i  2009  r. HaÖAKuaAOCb HHTeHCHBHoe h b c tc h h c  
K p y n H o ii juaTOM OBOH BOAopocAH Pseudosolenia calcar-avis, KO Topaa 
cocTaBjiHAa 90%  6 n o \ i a c c b i  Boex B o jo p o c a c ä .  3 h m o í í  2010 r. 
rH A poÖ H O JiorH H ecicaa c i m a u n a  O K aaa aacb  ÖAHAce k  ecT ecT B eH H oii. 
Pseudosolenia calcar-avis C M em u iacb  b h a 3 m h ,  TpaA H unoH H biM H  j a  a  
M c p H o ro  \ i o p a  b  3 h m h h h  n c p n o a .  h  H a n o o a c c  M H o ro a n c a c H H a  ö b ia a  
MC.iKaa anaTO M O B aa B o a o p o c .ib  Sceletonema costatum.

TaKHM o6pa30M, Ha npHMepe mhotoacthhx nccacaoBaHHÖ
r CACHA’/KHKCKOH OVXTbl CTYACHTbl H ÎVLiaK)T OCHOBHbie B iaHMOCBa iH H 

BiaHMOOOYCAOBACHHOCTb pai.lHHHblX npupOJHblX (JiaKTOpOB H 
npHOOpCTHfOT HaBbIKH OUCHKH BO'UCHCTBHa îarpaîHCHHH.
n o c T y n a io m H x  c  o c p c r a .  H a c o c T o a H u c  (|) h to  n aa  h k to  h  h o  r o  

c o o ö m e c T B a ,  a  T aioK e H a ocH O B e H M C iom H .xca M a r e p n a a o B  n p c a a a r a fO T  

p a u H H H b ic  B apnaH T bi o x p a H b i b o a  o y x T b i h  p a u n o H a a b H o r o  

HCnOAb30BaHHH aKBaTOpHH. I lo  MaTCpHaAaM  3THX 3KCnCAHHHH 

CTyACHTbi nH H iyT  K y p c o B b ie  h  A n n a o M H b ic  p a ö o T b i.  B c b o h x  H ayu H b ix  
p a o o T a x  CTyACHTbi H cnojn>3yiO T  T aioK e M a T cp n a a b i OKcncAHUHOHHbix 

HCcaeAOBaHHH, npoB O A H M bix A pyrH M H  o p r a  H in a  u n a  m ii . b  t o m  h h c h c  

HHCTHTyTOM  OKeaHOAOTHH PA H , B KOTOpblX OHH npHHHM äiOT YiaCTHC  

BO BpeM H npOH3BOACTBCHHOH IipaKTHKH. B nOCACAHHe TO Abi 
aKTHBH3HpOB3AHCb CTYACHHCCKHC HCCACAOBaHHa  H a EeAOM  M Ope H a

6a3e EeA O M opcK oii ohoaothmcckoh CTaHiinn M T Y . HecKOAbKO
nOCACAHHX AeT OKCnCAHUHOHHblC HCCACAOBaHHa EeAOTO MOpa c  
yuacTHCM CTyAeHTOB, MarncTpoB h  acn iipaH T O B  npoBOAaTca He TOAbKO 
AeTOM, HO H B 3HMHHH nepHOA- B o BpCMa ACTHH.X npaKTHK H 3HMHHX 
3KcneAHiiHH BbinoAHacTca ooAbuioií oobcm  o kc a h o ao  ru  hc c k h x 
HCCAeAOBaHHH, H a  npHMepe EeAoro Mopa CTyAeHTbi maKOMaTca c
TpaAHIIHOHHblMH AAA Ka(|)CApbI H 3  n  p a  B AC H H a M H OKeaHOAOTHH -  
H3V MCHHCM IipHAHBOB H MOpCKHX AbAOB. B  2009  T. 6  bí A3 OpraHH30BaHa 
3KcneAHiiHA Ha EaATHHCKoe Mope bo Bpc\ia npoH3BOACTBeHHoii 
npaKTHKH. ricpHOAHHCCKH YHaCTBVa B 3KCnCAHHHa.X Ha BcpH O M . EeAOM, 
EaATHHCKOM H KaCnHHCKOM Mopax. CTyACHTbi nOAVUaiOT B03MO>KHOCTb 
cpaBHHBaTb npiipoAHbie ycAOBiia s t h x  Mopcii. o c o o c h h o c th  h x  

THApOAOrO-THApOXHMHHeCKOrO pOKHMa, COCTOaHHa BOA H e ro  BAHHHHH 
Ha ÖHOAOTHHeCKHe COOOmCCTBa.
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PO M O R- AN INNOVATIVE CONCEPT IN THE STUDY OF 
APPLIED MARINE AND POLAR SCIENCES

V.N. Troyan1, N.M. Kakhro2, N.V. Kaledin1, H. Kassens1, V.V. Dmitriev1 
1Saint Petersburg State University, Russian Federation

2Leibniz Institute o f  Marine Sciences (IFM-GEOMAR), Germany 
E-mail: vtrovan@hg.pu.ru

The Russian-German master program for applied polar and marine 
sciences POMOR which successfully continues Russian-German 
cooperation in the scope of polar and marine sciences in education is an 
innovative model. Alumni are young scientists working in industry and 
technology.

The program is based at the Faculty of Geography and Geoecology 
at St. Petersburg State University. Courses are held by lecturers from 
leading universities and research centers in Germany and Russia. Partner 
organizations combine experiences and skills accumulated in polar and 
marine sciences in Russia and in Germany and provide international 
exchange of knowledge and technologies. The main goal of the program 
is to create a new generation of young scientists for long-term scientific 
and economical cooperation between both countries.

The combination of theoretical courses with simultaneous 
immersion into the profession is the keystone to successful education of 
highly skilled scientists, which is important in both national and 
international terms.

POCCHHCKO-TEPMAHCKOE COTPY/IHHMECTBO B COEPE 
0BPA30BAHHR: MATHCTEPCKAfl IIPOIPAMMA 

«nPHKJIAÆHBIE nOJMPHBIE H MOPCKHE 
HCCJIEflOBAHHfl» nOMOP

B.H.Tpmm1, H.M.Kaxpo2, H.B. Ka.rcjHH1. X.KaeeeHC1, B.B. /Imhtphcb1
1 CauKm-IIemepôypecKuü zocydapcmeeuubiü yuueepcumem, 

Poccuüctcax 0edepaifux 
2IIucmumym Mopcmix uayK u m . Jleüôuuifa npu KujibCKOM 

yuueepcumeme (II0M-FEOMAP), repMauux
Hayra n  H ay u H o e  c o t p y j h h h c c t b o  HeM bicjiHM bi 6 e 3  y n a c r a a  

y m m e p c m e T O B . P a 3 B n r a e  M C /ic ry H a p o jH o ro  coTpyjH U H CC TB a H a 
y m m ep cm eT C K O M  y p o B H e  m n iC T c a  h c o o x o jh m o h  6 a 3 o i i  n  
H eoT beM jieM oii n a c T b io  H a y u H o ro  coTpyjH U H CC TBa.

CoBMCCTHaa p o ccn n cK O -rep M a H C K aa  M a rn c T c p c K a a  n p o rp a M M a  
« f lp m c jia n H b ie  n o jw p H b ie  n  M o p c ia ic  u c e a c jO B a H u a »  nOMOP,
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ycneiiiHO n po j o  j>Ka k) ma a pocc nile KO-rcp\iaHCKOC COTpyj h h h c c t b o  b  

OÖjiaCTH nO.iapHbl.X H MOPCKHX HCCJCJOBaHHH B C(|)cpc OOpaiOBaHHa. 
npCJCTaB.iaCT COOOH HHHOBaUHOHHYK) 06pa30BaTejIbHyi0 MOJCJb h 
BbinycKaeT \io jo jb ix  yacHbix. roTOBbix k  npoBCjcmno 
CaMOCTOaTC.lbHblX HaVHHblX HCCJCJOBaHHH H K paooTC B CeKTOpe 
npoMbinnieHHOCTH h  t c x h o j o t h h .  IlporpaMMa pcajHiycTca Ha 
(JiaKyjibTeTe rcorpatJwH h  rcoaKOJoruH Ca h  k t - n  CTcpoy p rc k o  ro 
ro cy ja  p CTBC h  h o  ro yHHBepcHTeTa h  aßjacTca njiojOM ycneniHoro 
COTpy JHHHeCTBa BCJYIHHX yHHBepCHTeTOB H HaVHHO-
HCCJCJO BaTC .1 bC K H X HCHTpOB POCCHH H V epM3HHH. CeTb OpniHHiaHHH- 
napTHepoB oobCjimacT b  ejHHoe h c j o c  npo(|)cccHOHajbHVK) 
KOMnCTCHHHK) H OnblT, HHKOn JCHHblH B OOjaCTH nOjapHbl.X H MOpCKHX 
HCC jejOBaHHH B POCCHH H V epM3HHH, H OOCCnCHHBaCT 
Me5KjyHapOJHbIH OOMCH b  OOjaCTH 3HaHHH H TCXHOJOrUH, Ba>KHCHUiaa 
anjana nporpaMMbi c o c t o h t  b  nojroTOBKe HOBoro noKOJCHna \io jojb ix  
YHCHblX H MO JOJblX CnCLHia JHCTOB C UCJbK) OOCCnCHCHHa 
jojrocpoHHoro Hayn h o  ro n 3KOHO\iHLiccKoro COTpy jHHHCCTBa 060 h x  

rocyjapcTB.
TaHjeM KjaccHHCCKoro n npaKTHLiccKH opnenrapoBaHHoro 

oopa iOBaHna. coBMemeHne t c o p c t h h c c k h x  KypcoB c ojHOBpeMeHHbiM 
norpynceHneM b  npo(|)cccnK) b  penóme pcajbHoro BpeMeHn -  aajor 
ycnexa nojroTOBKH BbicoKOKBajnuJmnnpoBaHHbix cncunajucTOB. l i t o  

BancHO nan b  HannoHajibHOM, thk h b  MenrjyHapojHOM acneKTe.

PROFESSIONAL TRAINING IN TECHNICAL OCEANOGRAPHY 
WITHIN THE CONCEPT OF SUSTAINABLE DEVELOPMENT

A.V. Zimin
Russian State Hydrometeorological University, Russian Federation 

E-mail: zimin2@mail.ru

nOflTOTOBKA CnEIfHAJIHCTOB B OEJIACTH 
TEXHHHECKOH OKEAHOJIOTHH B PAMKAX KOHIIEnilHH  

yCTOHHHBOTO PA3BHTHH
A. B .3 hmhh

POCCUÜCKUÜ zocydapcmeeuubiù zudpoMemeopojiozunecKuü 
yuueepcumem, Poccuüctcax 0edepaifux 

O c H O B H b iM  o o ra T C T B O M  P o c c h h  a B j a c T c a  y r j C B O j o p o j H O C  c b i p b e .  

C o r j a c H O  H H H O B a n n o H H O M y  c n e H a p m o  p a i B U T n a  C T p a H b i H a  

c p c jH c e p o H H V K )  n e p c n e K T H B y  n p c j n o j a r a c T c a  C T p o H T C Jb C T B O  

M a r n c T p a j b H b i x  h c ( | i t c -  h  r a 3 o n p o B O j O B  n  c o 3 j a H n e  n e n r p o B  j o ö b m n  

H a  n o ö e p e n c b e  n  M o p c K O M  m c j b ( | i c  A p k t h h c c k h x  p a i io H O B . H M e T b
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AOCTaTOHHO nojiHyio onepaTHBHyio HH(|iop\iaiiHK) no jamibiM
tlKBtlTOpHÍIM HCB03M05KH0 6 e 3  npHBJCHCHHtf COBpeMCHHblX MCTOJOB 

H c c j ie jO B a m u i OKeaHa. 3 to o o y c .r a  B urm a ct H c o o x o j m i o c T b  p a  iBU Tna  
n p o rp a M M b i n o jro T O B rcn  o y j y n m x  O K eaH O JioroB b p aM K ax K O H ircnnn n  
yCTOHHHBOrO p a  iBHTHa.

CoBpeMeHHbie Bbi30Bbi TpcoyroT cncirnauHCTOB. opneHTnpoBaHHbix 
Ha HCC.lCJOBaHHC JIOKajIbHbIX OCOOCHHOCTCH. MC.IKOMaCLUTaOHbl.X 
xapaKTepncTHK n  KopoTKoncpHOjHoii hîmchhhbocth cbohctb OKeaHa. 
O h h  jo.T/KHbi yMeTb Hcnojib30BaTb jHCTaHUHOHHbic TexH onornn, 
coBpeMeHHyio iOHjupyrouryK) TexHnrcy n  ncpcjO Bbic cncTeMbi 
oopaooTKH jaHHbix j a  a perncT paim n  nponccca  hîmchhhbocth h 
BbMBJieHHir CBH3CPÍ MOKJ.V H'ÍMCHCHHÍIMH pa3HbIX OKC3HOJOrHHCCKHX
nonen Ha Hcoo.ibnmx arcBaToprnix nojBcpraronmxcri aHTponoreHHOMy 
B03jenCTBHK).

B 3TOH CBH3H npnO pH T eTH blM H  H 3n p aB  JCHH5IMH YHCOHO-
BOcnnTaTejibHoro nponccca b oÖJiacTH tcxh hhcckoh  OKeaHonornn 
aBjunoTca:

coBepmeHCTBOBaHne micro nmxcri n  pa3paÖ0TKa hobhx
TeXHHneCKHX CpCJCTB H MCTOJOB HCCJCJOBaHHa BOJHOH CpCJbl JJUI 
KOHTpojm 3KOJiornnecKon o6ct3hobkh;

n o jro T O B K a  c n c n n a a n c T O B . c n o c o Ö H b ix  onepaT H B H O  
o o p a o a T b iB a T b  p a 3 H o o 6 p a 3 H b ie  K O H rnoM epaT bi n c x o j H b ix  j a m i b i x .

B jOK.iajc Ha npHMepe paöoTbi aBTopa co cty jcHTa\iH 
pacKpbiBaroTca ocoochhocth sthx HanpaBjieHnn.

TOWARDS HIGHER QUALITY TRAINING OF MARINE 
SCIENCE STUDENTS: A CONTRIBUTION OF THE SAILING 

CATAMARAN CENTAURUS-II
A.V.Nekrasov, L.V.Alexandrova, M B.Shilin, G.I.Bashkina, S A.Tyuiyakov 
Russian State Hydrometeorological University, Russian Federation 

E-m ail: slavik@ rshu.ru  
Since 1998 privately ow ned  Centaurus-II works to provide annual 

hands-on training in  marine science for R ussian and foreign  students 
adding to studies o f  the B altic Sea physics, chem istry and b iology. 
Singularity o f  the catamaran-based projects consists in  a possib ility  o f  
doing research in  shallow  waters up to depth o f  2 m  w ith  positioning  
accuracy o f  5-10 m. Furthermore, the renow ned training-through- 
research principle is successfu lly  adopted. Valuable skills in  marine 
fie ld  research that students obtain at sea in  the spirit o f  international 
collaboration strongly enhance their academ ic formation.
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Centaurus-II has proved to be a convenient training base for entry- 
level divers. Appropriate diving facilities, due qualification of the crew 
and technical characteristics of the vessel enable submersion training for 
student divers, as well as research diving work.

The vessel’s track record includes large applied research projects, 
e.g. dealing with the problem of chemical munitions dumped in the 
Baltic Sea after the World War II near Bornholm, or detecting and 
identifying potentially dangerous remains of shipwrecks in the eastern 
Gulf of Finland. The Baltic grey seal census is another example of an 
activity taking full advantage of the silent and shallow-water friendly 
Centaurus-II. The mentioned projects are fruits of cooperation between 
Centaurus-II and Shirshov Institute of Oceanology, Ministry for 
Emergency Situations of the Russian Federation, Zoological Institute of 
the Russian Academy of Sciences and several other institutions.

Centaurus-II also develops own projects. Such was the trans-Baltic 
LeamCoast project, which offered a summer school onboard the 
catamaran for students from Denmark, Estonia, Russia and Sweden. The 
school focused on matters of coastal sustainable living was implemented 
both in the ports of call and at sea.

Tailored educational activities and participation of students in 
significant research projects are the key elements of the Centaums-II 
approach to improve efficiency and quality of training in marine 
sciences.

nOBBIIHEHHE KAHECTBA 0EPA30BAHHÍI CTYflEHTOB- 
OKEAHOJIOrOB: BKJ1A/1 IIAPyCHOrO KATAMAPAHA 

D,EHTAypyC-II
A.B. H cK p ac o B . JIB. A .rc K c a H jp o B a . M.E. IIInjinH, T.H . Eanncmia,

C. A. TfopaKOB
PoccuücKuü zocydapcmeennuü zudpoMemeopojiozmecKuü 

ynueepcumem, PoccuücKax 0edepaifux 
C 1998 r .  K araM ap aH  C e n ta u m s - I I  o o c c n c m iB a c T  npoBCjCH H C  

C’/KCrOJHOH MOpCKOH IipaKTHKH pOCCHHCKHX H HHOCTpaHHbIX 
C T y A e m o B , k o t o  p a  a  y r . iy o .ra c T  n x  n o 3H a m iii n  o j h o b p c m c h h o  b h o c h t  

B K jian b  nayMCHHC (} )h 3h k h , x h m h h  h  ö n o n o r n n  E a jm r i ic K o r o  \ i o p a .  
YHHKajibHOCTb B b in o .iH a cM b ix  H a o o p T y  K araM a p aH a  npoeK TO B 
o n p c n c . ia c T c a  e r o  xapaK T epncT H K aM n. K a ra M a p a H  c n o c o o c H  p a o o T a T b  

n p n  r .iy o H H a x . He n p e B b im a ro m n x  2  m , h  B b ix o jH T b  b  3an a H H y io  t o h k v  

c  TOHHOCTbio 5-10 m. K p o M e T o r o , H a o o p T y  y c n e m H O  np n M C H acT ca  
H3BecTHbin o6pa30BaTejibHbrií MCTOj oôynenue nepes uccjiedoeanue. 
IfcH H biH  o n b iT  n o n e B b ix  n c c a cjO B a H U H . n p n o o p c T a c M b in  CTyjCHTaM H b
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;iTMOC(|)CpC MC'/KJVHapOJHOTO COTpYJHHHCCTBa. CnOCOOCTBVCT HX 

npO(|)CCCHOHa.lbHOMV H JHHHOCTHOMY p33BHTHK).

U ,e H T a y p y c -I I  x o p o r n o  c c o a  aapcK O M C H jO B aj i« ik T p c H n p o B O iH a a  
6 a 3 a  j j i i  H a iH H a io m H x  B o j o j a a o B .  M H CTpvK TopcK an B o j o a a m a a  

n o jro T O B K a  aicnnaaca K aT aM apaH a h  c o o T B e r c T B y io m e e  o cH a m eH H e  
c y j H a  no3B O Jun oT  o p ra H H 3 0 B b iB a rb  y ic Ö H b ic  n o rp y /K C H n a  j a  a  

C T y j e m o B ,  n a y LiaK)LUM\ B o j o a a m o c  j c j o . h  n p o B O jH T b  n o jB O jH b ic  

HaVHHblC HCCJCJOBaHHH.

B  nocjiy5K HOM  cn n cK C  K aT aM apaH a y ia c T H C  b  K p y n H b ix  H a y m h o - 
HCCJiejOBaTejibCKHx n p o e K T a x , n o cB H m cH H b ix  TaicHM n p o o j c \ i a \ i  KaK 

3 a T o n jieH H o e  b  BajiTHÍícKOM  M o p e  x h m h h c c k o c  o p y n c n e ,  h jih

O O H ap y ’/KCHHC H HJCHTH(|)HKaUHH nO TCH H H a.lbH O  O naC H blX  3aTOHyBHIHX 

OÖbeKTOB B BOCTOHHOH HaCTH O ll HC KO TO 3ajIH B a. MiYHCHHC JHHHM HKH

n on yjH H iH H  oa.iT H H C K oro c e p o r o  t k u c h h  h b jh c t c h  e m e  o j h h m

npHMepOM JCHTC JbHOCTH. B KOTOpOÍÍ BOCTpCOOBaHbl T3KHe KHMCCTBa 
KaTaMapaHa, KaK H coo.ibuiaa o c a j u i  h  occmvMHOCTb paooTbi. 
riOJOOHbie npOeKTbl HBJHIOTCH p e 3yjIbTaTOM COTpYJHHHCCTBa 
KaTaMapaHa U,eHTaypyc-II h  HHCTHTyTa OKeaHOJiorHH hm . 
n .n .n iH p m o B a  PAH, loojornH C CK oro HHCTHTyTa PAH, MHC PO. a 
TaK5Ke HeKOTOpblX jp y r u x  HHCTHTyTOB H OpraHH iaUHH.

K aT aM apaH  pa3B H B aeT  h  eoocT B C H H bic n p o eK T b i. 3 j c c b  m o jk h o  
B bm ejiH T b TpaHcöajiTHHCKHH o6p a30B aT ejn > H b iH  n p o eK T  L e a m C o a s t ,  b  

p aM K ax  K O T op oro  H a o o p T y  6  bí j a  o p ra H H 3 0 B a H a  j c t h h h  u iK O ja  j j h  

CTyjeH TO B H3 JJfO lVm , POCCHH, LUbCHHH h  3cT 0H H H . TeMaTHKOH JCKHHH 

h  ceM H H ap oB , np oB C jC H H bix  b  M o p e  h  H a o c p c r y .  C T a jo  y c t o h h h b o c  

pa3BH T H e npHOpC’/KHblX TeppHTOPHH.

C n c u h  a j  H' » h  p o b  a h  h  b i c o o p a a o B a T C J b H b ic  HHUHnaTHBbi h  ynacTHe 
CTyjeH TO B b  K p y n H b ix  H C C jejO B aT ejb C K H x n p o e K T a x  H a ö o p T y  

K aT aM apaH a h b jd h o t c h  m n o n eB b iM H  a je M e m a M H  n o j x o j a  I f e n r a y p y c - I I
K nO B bIH ieH H K ) 3(})(})eKTHBHOCTH H IJlHCCTBa nO JTO TO BK H  K a jp O B  B 
O O jaC T H  MOpCKHX H ayK .

FEATURES OF TEACHING THE DISCIPLINES ON SHORE- 
BASED FACILITIES IN THE TRANSITION TO A TWO-TIER 

SYSTEM OF EDUCATION
A.I. Alhimenko

Saint-Petersburg State Polytechnical University, Russian Federation
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OCOEEHHOCTH nPEnO/fABAHHH flHCIfHIDIHH nO  
EEPErOBOMY EA3HPOBAHHK) B YCJIOBHÍIX nEPEXOflA  

HA flBYXYPOBHEBYK) CHCTEMY OEYHEHHH
A.H. AjibXHMeHKO

C. IJemepöypzcKuü zocydapcmeennuü nojiumexmmecKuü 
ynueepcumem, Poccuückcm 0edepaifux 

X a p a i e r e p H O H  o c o o c H H O C T b i o  H a c T o n m e r o  B p e M e H H  h b j h c t c h  

n c p c x o j  H a j b y x y p o b h c b y k )  CHCTeMy o o y h c h h h  « o a K a ja B p -M a r n c T p » .  

3 r O T  n c p c x o j  TpCOYCT H e  T 0 J H > K 0  K O p p e K T H p O B K H  j c h c t b y k h h h x  
YHCOHbl.X n jaH O B . H O  H p a 3paÖOTKH H O B O Í Í  KOHUCnUHH nOjrOTOBKH.
P a H e e  n p n  no jroT O B K C  HH nceH epoB b  o o j a c r a  M op cK o ii t h j p o t c x h h k h

nCpCHCHb KOMnCTCHHHH. TpCOYCMbl.X OT B b in y  CKHHKOB B y 3 0 B , O blJ  

JOCTaTOHHO HCCH. O h  paipaO H T blB a JCH b  TCHCHHC JOCTaTOHHO 

JHHTCJIbHOTO BpeM eH H  COBMeCTHO C paOOTOjaTCJHM H. MHOTOKpaTHO 
KOppCKTHpOBa JCH H nO JYH H J OKOHHaTC JbH blH  B H J HCCKOJbKO 

jeC H T H jeT H H  TOMy H a ia j .  B COOTBCTCTBHH c  3THM nepCHHCM  

p a ip a o a T b iB a jH C b  joj>K H O C T H bic h h c t p y k h h h  h  j p y r n e  jO K yM eH T bi 
MHHHCTepCTB H BCJOMCTB, BbCJCHHC C TyneH H  O a iJ U a B p a  BbI3bIBaeT  

p e 3 K o e  OTTop5KeHHe y  u c j o r o  p n j a  p y k o b o j h t c j c h  C T ponT C JbH oro  

KOMnjCKCa. H m  HCnOHHTHa HCOOXOJHMOCTb BBCJCHHH 3TOÍÍ C TyneH H  H 
HenOHHTHa B03M0>KH0CTb HCnOJbiOBaHHH H a npOH'ÎBO JCTBC JK3JCH. 
H M eio m H x  3T y C T en eH b , n o c K O J b ia  o h h  H e paccM aT pH BatO T  h x  KaK 

en eiiH ajH C T O B , K O Topbie M oryT  b c c t h  c a  m o c t o h t c j b h y  io  p a o o T Y  h  

npHHHM aTb OTBCTCTBeHHbie pCUICHHH. OnpCJCJCHH bIC BOnpOCbl 

Bbi3biB aeT  TaK5Ke C T eneH b M a rn cT p a . I lo cK O J b K y  n o jro T O B K a  M a rn cT p oB  

3aKaHHHBaeTCH 3 a m n r o H  M arn cT epcK O H  j u c c c p T a u n n .  y  m h o t h x  

PYKOBOJHTCJCH C O ija jO C b  BnCMHTJCHHC. HTO MaTHCTpbl 
OpHCHTUpOBaHbl B OCHOBHOM H a HHYLIHYK) paÖOTY H He MOTyT OblTb 

3(J)(J)eKTHBHO H CnO JbiO BaH bl H a npOHiBOJCTBC. T aK H e npCJCTaBJCHHH  

T p eö y iO T  paiBH CH  h t c  j b  h o  h  p a o o T b i h  c o o T B e T C T B y io m e r o  

n o jT B e p n c je H H H  b  y n c o H b ix  n j a H a x .
r ip O K J C  B c e ro , CJCJYCT OTMCTHTb. HTO TaKOe OTHOHieHHe CBH iaHO C 

OnpCJCJCHHOH HHepHHOHHOCTbK) MblUIJCHHH. BojbUIHHCTBO 
PYKOBOJHTCJCH XOTCJH 6 bl, HTOObl HX COTpy JHHKH HMCJH 6 bl TäKOH 5Ke
ju n jO M . KaK h  y  h h x , nocK O JbK y e r o  OTcyTCTBne 3Ht p y j h h c t  K apbepm >rii 
p o e r .  O j h 3 ko . nojYHCHHC CTeneHH M a r n c r p a  n o  np om ecT B H H  H eK O T oporo  

BpeM eHH nOCJC OKOHHHHHH BnOJHC B03M05KH0 n p n  H3JHHHH 
H cooxojH M O C TH , C T en eH b  MarHCTpa BOBce He B c e r j a  o p u cH T u p oB aH a Ha 

H ayH H yio paooT Y . B o o j b u ih h c t b c  c j y n a c B  OHa n p c j n o j a r a c T  n o jy n cH H C
JO nO  JHHTC JbH blX HH/KCHCpHblX 3H3HHH. B onpO C  O HCOOXOJHMOCTH 
YBCJH H CHH H  C p O K a OOYHCHHH n p H  nO JTO TO BK C H H’/KC HC pO  B - TH jp O T C  X H H KO B
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jo  6  j e r  nojH H M a.iCH  y >kc jocraTO H H O  jaB H O . Æc j o  b  t o m , h to  

íHaLiHTCjb H a a  HacTb rnjpoTCXHUHCCKHx coopyjcemrii o t h o c h tc h  k

OObCKTHM «nOBbim eHHOH OTBeTCTBeHHOCm», TO eCTb K  OObCIOclM. aBapHH  
H a K O Topbix conp;i>KCHa c n o T e p e íí  5k h 3h h  m h o t h x  j r o j e h .  Aßapua Ha 

Ca;iHO-LLiyuiCHCKOH T3C n o j r B e p j n j a  3 t h  o n a c c H n a . TaicHM o ö p a 3 0 M , 
oaK aaaB p b i M oryT  öbiT b H cn o jb 3 0 B ä H b i Ha j o j / k h o c t h x .  r j e  n p H H irrae  

p em eH H H  He eonp;i>KCHO c  cepbe3m >iM H  s k o h o m h h c c k h m h  n o T c p ;i\iH  h j h  

y r p 0 3 0 Í Í  MC JOBCMCCKHM 5KH3HHM (M aCTepa H  j p . ) ,  a  MaTHCTpbl Ha 

JO.T/KHOCTHX IipejnO jaraE O H lH X  B03M05KH0CTb Cepbe3HbIX aBapHH.
C j e j y e r  nojM epicH yT b, h t o  n p n  n o jroT O B K e M opcK H x THjpoTexHHKOB  

o co o Y K ) Ba>KHOCTb n p n o o p c T a c T  opraH H iau H H  CTyjeHM ecKHx  

npOH3BOJCTBeHHbIX IipaKTHK. HcCMOTpH H a H C n0Jb30BaH H e B  YHCOHOM 

npOUCCCC (JlHJbMOB H  jp yT H X  BHJCOMaTCpna.lOB. C H jy  H  OnaCHOCTb 

MOpCKOH CTHXHH, a  TaiC5Ke n o c  jejC T B H H  HepaCHCTHblX HTTOpMOB M05KH0 nO  

HaCTOHUICMY OHCHHTb TOJbKO B  HaTypHblX YC.IOBHHX. IIO C jejC T B H il 
HITOpMOB npOHÜIOH 3HMbI H a McpHOM MOpe nO K a3ajH , HTO H aniH  MCTOJbl 
OUCHKH pHCKOB H  paCLICTOB BO JHOBblX B03jeHCTBHÍÍ TpCOYK)T YTOHHCHHH.

Elii). iiioipa(|)iiii
1. A jbX H M eH K O  A.H., Bc.ihcb H.3,.. O o m h h  K).H. B e3on acH O C T b  

MOpCKHX THjpOTeXHHHeCKHX coop y5K eH H Íí. C.II. 2003, 281c.
2. AjbX H M eH K O  A.H. AßapnÜHbic p a 3 J H B b i h c ( | i t h  b  Mope h  oopböa c 

H H M H .  OM-Üpecc. 2004, 231c.

STUDIES OF SPECIFIC ECONOMIC AND GEOGRAPHICAL 
PROCESSES IN THE LAND-SEA TRANSITION ZONE WITHIN 

THE CONTEXT OF SUSTAINABLE DEVELOPMENT FOR 
TRAINING B.SC. AND M.SC. IN GEOGRAPHY

A.A. Filobok 
Kuban State University, Russian Federation 

E-mail: econgeo@kubsu.ru 
Transition to the double-level system of higher education appeals to 

the new standards and approaches to the education of students including 
those who study Geography. There remain acute questions of 
preparation of future professionals in the studying of structural and 
functional peculiarities of coastal territories, especially of the Russian 
coast of the Azov and the Black seas. That is why including studying of 
the problems of the coastal territories into educational programms of 
preparation of Bachelors and Masters of Geography is very acute.

Contact zones are the element of the special importance in the 
territorial structure of continents, countries, regions. The distinctive 
peculiarities of the contact zones are the heightened concentration of 
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population and economic enterprises and a higher degree of the activity 
varieties in comparison to the neighbouring territories [1]. Most 
scientists admit the uniqueness of coastal areas being the contact zones 
of the lithosphere, the hydrosphere, and the atmosphere [2-7],

The phenomenon of the contactness, that is the position along the 
border of the sea and the land, determines natural as well as social-economic 
variety of these areas. It is a powerful feature of attracting various objects 
and forms of economic activity [8], Industry, mining operations, catch of 
marine products, transport connections, agriculture, environment protection, 
combination of residential and recreational territories get their active 
development [9], Coastal zone is a powerful recreational source, an area 
of intensive navigation, port and other hydro technical construction [10], 
About 90% of the world’s fish producing is fulfilled here [11]. 
Exploring and extracting of mineral resources especially of oil and gas, 
takes place in the shelf zone. All this creates good condition for 
attracting of population and growing of industrial complexes [12; 13],

A stable settling tendency is a gradual shift of the Earth population 
to the sea and ocean shores. Here the biggest cities are the major focuses 
of world economic connections; they are huge urban foundations that 
are megalopolises [1].

From the economic and geographical point of view, coast is usually 
defined as a strip of territory adjacent to the sea with social and 
economic objects directly connected to the proximity or using of the 
water area. For example, Bondarenko B.S. excludes the sea area from 
the conception of “coastal zone”. He supports his view by saying, that 
there should be used different approaches to the study of water and land 
areas of coastal complexes according to the distinct differences between 
these two spheres of human activity. It is understood, that it is important 
to study the cooperation and the coinfluence of water and land elements 
of the “land-sea” system, but for such systems it is more suitable to use 
the term “contact zones”. The components of these zones are, 
accordingly, coastal zones of the land and coastal zones of the sea. The 
term “zone” in this case means a striate configuration of the object [14; 
15], Thus, coast is the terrestrial part of the contact zone “land-sea”.

In many countries of the world the sea border of the coastal zone 
coincides with the position of the shelf edge in order to realize the 
complex administration of these zones. Terrestrial border is less defined 
and is established differently by different countries. As a rule, it coincides 
with the administrative border of the coastal region. From the point of 
view of the nature, the coastal area is the borderland, a transitional area 
from a continent to the ocean, whereupon it is the area of cooperation of

249



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

the ocean and the land [16; 17], It is possible to say, that the contact zone 
of the borderland consists of three connected parts.

First, it is actually the ocean (sea) part adjacent to the sea, its 
mineral, biological, energy and recreational resources, which are already 
widely used.

Table 1 -  Factors, which influence the dynamics of the coastal zone[18,. 171
Natural Anthropogenic

wind hydraulic engineering construction 
(barrages, dams, waterfront 

installation)

surf civil and industrial engineering
accumulation of precipitation dredging operations and shore 

protection

change of level of the Ocean mining operations
development of the riverside 

vegetation
defoliation

ice conditions bank-protection installations

river flow water intake and spillway

Second, it is the coastal line of the ocean, which forms the 
ingenuous border between it and the land. Its general length is 450 000 
km and is populated with a different degree of density. On the 
geographical maps the coast is drawn as a narrow coastal line. This line 
is an embodiment of a static approach to the study of coasts. In the 
reality the coast is a dynamic system. Size, borders and contours are 
constantly changing under the influence of various factors, natural or 
those, produced by human activity (table 1).

The coastal line in the far past performed a barrier function.
Nowadays, it is the “contact” function which performs the major 

part. This function is revealed in the possibility of using of biological 
sources of the sea and in the significance of the sea areas for social- 
territorial division of labour. The needs of the mankind in the ocean 
sphere performing the means of realisation of geographical division of 
labour grow steadily, and naval communications provide a heightened 
economic potential.

Extensive coastal line is favourable to the variety of natural 
resources. It gives more opportunities for the territorial shift and for the 
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forming of inter-regional division of labour. Though, the extensive 
coastal line not always characterizes its actual potential, because a lot 
depends on the configuration of the shore.

Coast is the central point of the oceanic and seaside complexes, it is 
the base water-territorial economic regions [19],

Third, it is the coastal (seaside, oceanic) zone. Its meaning grew 
significantly in the second part of the 20th century, due to the shift of the 
population and economic activity to the seaside.

Specific economic and geographical processes in the coastal zones 
are connected to its economic and strategic meaning, the tendencies of 
the shift of the population to the seaside, and also to the probable 
violation of ecological balance of the seas. They are the coastal areas, 
where there appear most of the conflicts connected to the simultaneous 
development of population, industry, transport, commerce, agriculture, 
recreation and a non-manufacturing sphere. A particularly active 
competition of international corporations and various military and 
political and economic groups is displayed here.

Lapko G.M. mentions that the sea coasts in the moderate, and in a 
greater degree, in the subtropical latitudes are rich in valuable mineral 
resources of multi-purpose use [20, pp. 167-168], They appear to be 
very favourable for development of the most active and a most 
complicated in their functional structure port and industrial and touristic 
complexes. Different spheres of economy tend to develop in the coastal 
areas. Systems, which form here, have a high degree of dynamic grow 
and it shows in the specific rhythm of their activity. However, the use of 
the resources has certain difficulties caused by the high activity of 
natural processes. This notwithstanding, the sea coasts have an acute 
“competition of functions”, and it makes it important to organize the 
territory of the coastal line rationally, basing on the scientific nature 
management.

Economic meaning is connected to the forming of the world sea 
farming. The structure of the sea farming can be represented in a scheme 
(picture 1). It is understood, that in some countries the correlation of its 
consistent parts vary, it depends on the specific features of the natural 
potential and on the level of economic development of those countries. 
But from the typological point of view, they are expressed in the 
forming of oil-and-gas production zones on the shelf, fishing zones, port 
and industry complexes, recreational zones. All these kinds of the sea- 
farming activity combine water and coastal industrial formations.
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Picture 1- Structure of the [21, p. 441],

In the times of the scientific and technological revolution in 1960s and 
1970s there was a definite tendency of coastal placing of the industry, 
which was called a “shift” to the sea. This “shift” happened under the 
influence of many factors, among which the most important were the 
growth of the importance of the overseas transport and, accordingly, the 
increase of sea cargo traffic, the development of the coastal urbanization. 
First of all, it affected branches of the “lower storeys” of industry (oil 
processing, ferrous and nonferrous metallurgy), which usually process raw 
materials, arriving to the sea ports. It also influenced branches of the 
“upper stories”, which ship their export products by sea routes. Some 
branches “shifted” to the sea due to the development of the shelf oil-and- 
gas extraction [21, p. 187],

Nowadays, the most progressive and perspective form of the 
territorial organisation of the sea fanning and rational placing of industry 
forces is fonning of port and industry complexes [22], This process is 
caused by a shift to the sea of many industry branches, as well as by rapid 
growth of port activity, that is by manifestation of a high activity of the 
sea transport [19; 23],

Coastal zones of the big cities tend to be not only the place of 
contacts of coastal territories and water areas, but also a special resource 
attracting various kinds of economic activity [24],

The Japanese experience shows, that there are large opportunities 
for the development of ocean-oriented industry in big cities surrounded 
by bays [25], In this respect the most favourable conditions on the coast 
of the Black Sea in Russia are proposed by the city Novorossiisk, which 
is characterized by a deep-water bay and all-year navigation.
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accessibility for the external connections, availability of the territories 
for the future growth, a potential for the development of agriculture, and 
favourable conditions for the life of people [26],

Saushkin Y.G. describes oceanic cycle as one of the “chains” of 
industry, which are naturally connected to each other and are united on 
the base of a certain kind of energy. The peculiarities of this cycle are 
energy based as a rule on imported fuel, low power-consuming branches 
of industry connected to the ship-service (shipbuilding, ship repair), to 
the processing of imported or exported raw materials, to the processing 
of fish and other marine products. Oceanic energy manufacturing cycle 
creates, together with the other cycles, facilities and equipment of 
coastal territorial and industry complexes [27],

Shift of the population to the sea (ocean). As a result of the gradual 
growth of the significance of the coastal position, one of the main 
mechanisms of general population settling on Earth became the 
population settling along the sea coasts. Especially it refers to the 
geographical phenomenon, which was called coastal urbanization by 
Pokshishevskii V.V. and Brak S.I.

According to different estimations, more than 2 billion people including 
a large number of citizens live in 100-kilometer coastal zone of the Ocean 
[28;29], Temporal community also grows; it includes people, who travel, 
cure, work for a season, military people, businessmen and investors [30], In 
many European countries the major part of the population lives along the 
coast [31], Differing from the European countries, the USA, Australia and 
Japan, Russia gives no example of attracting of the population to the coastal 
area. In some coastal area the density of population on the coast is even less 
than in some distance from it. In the former USSR there was only one port 
in 250 km of the coast [32], However, the situation is changing, reflecting a 
trend intrinsic to the most countries, which have an outlet to the sea [33], 

The reasons of the growing significance of the coastal zones and the 
factors of their attraction for the population and economy are revealed in 
detailed in the scientific literature [34; 35], During last decades the coastal 
population is growing steadily. It is mainly connected to the shift to the 
sea, which is characteristic of the number of regions of the planet. At the 
same time the level of coastal urbanization is also growing, the number of 
the coastal cities with a population of one million or more is increasing. 
Attraction of the population to the sea shores, to be precise, to the contact 
zone “land-sea” is one of the reasons of inequality of the population 
settling. However, there is also a difference in connection between oceanic 
and sea population clusters and warm sea and ocean flows. This difference 
was stated by Horev B.S. [36, p. 97],

253



IOC50 Conference KoH$epeHMMfl K 5 0 - n e T H K >  MOK

There are several zones according to the remoteness of settles from 
the coastal line of the sea (ocean). The zone less than 50 km from the 
sea can be called the zone of the immediate coastal settling. The coastal 
50-kilometer zone takes only 12% of the whole and almost 30% of the 
world population are concentrated here, including 40% of all the citizens 
of the world, and 14 of its biggest cities ore sea ports. All of them are 
closely connected to the ocean by their economic or recreational 
activity.

The zone 50-200 km from the sea can be characterized as mediately 
connected to the coast: although the population here is not coastal anymore, 
it suffers routine and significant influence of the sea closeness in the sphere 
of economy. About 24% of the world population is concentrated here [21, 
p.134].

The complicated factors of environmental security in the coastal zones 
are as follows: a more intensive population growth; limitation of the place 
for extension of the city territory; degradation of attractive and 
environmentally valuable natural objects in the course of earlier 
development; growing scale of site development of the coastal line; high 
liability to the natural disasters, such as coastal erosion, underfloodings and 
floods, landslides, earthquakes, hurricanes; a high degree of contention in 
the sphere of using, security and environmental protection of spaces and 
natural resources; accumulation of the wastes in resort cities [37, pp.6-7].

During the long time a human being was a witness of the destructive 
activity of the sea. A lot of coastal cities and settlements of the ancient 
time are now in the sea-bed. Under the influence of the waves the whole 
islands and wide strips of the coastal land with buildings disappeared. 
Waves continue to cut the coast edge and destroy all what a man built in 
a dangerous distance from the sea. We often ignore the past experience, 
when we explore the coastal areas, and try to shift our buildings closer 
to the sea, where they are in a potentially dangerous zone.

On the other hand, while mastering the coastal area, we do not 
always think about the consequences of our activity. Building of ports 
and concreting of the coastal slopes, regulating of the river flow and 
extracting of beach and channel drifts, pollution of the coastal water and 
bottom sediments with industrial and municipal drains and others lead to 
the violation of the existing balance.

Contention in the use of the coastal contact zones among different 
branches of the sea farming is caused by the multi-purpose opportunities 
of using one and the same resource under circumstances of 
intensification of the economic activity. Thus, the discrepancy of
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economic aims leads to irrational use and antagonism in mastering of 
resources [38],

The needs of the world economy will be in a higher degree satisfied 
at the expense of use of the space and the resources of the Ocean. As a 
result, the Ocean can become either a sphere of cooperation, or a field of 
opposition of states and international groups. Meanwhile competition for 
the steady access to the sources of raw materials and energy of the 
Ocean greatly determines tendencies and shifts in the world division of 
labour. In the time of globalization, when the signs of the transparency 
of borders among countries in the sphere of the world division of labour 
are real, the Ocean due to its inseparability (excluding territorial waters), 
that is out of the borders of national law, in the presence of modem 
means of navigation is one of links of the world community [39],

Owing to the rich resources, the coastal areas of the entire world are 
historically ones of the most exploited regions. Problems and 
contradictions connected to the intensive use of coastal resources lead 
inevitably to the escalation of the problems of social-economical 
development. Problems of multiple laws and competition among the 
users of the resources in the absence of any means of settlement of the 
conflicts, inadequate forms of resources security and also the absence of 
the national, regional and municipal politics of organisation of the 
coastal zones, which can provide information for making decisions lead 
to the lost of ability of the sustained development [40],

In the connection to the decrease of Russian coastal territories (after 
the disintegration of the USSR) the coastal territories acquire the 
meaning of so-called “problem regions” [41], where balanced 
development, search of compromise settlements become an important 
condition of regional and interregional importance. In many coastal 
countries organisation of the natural sea resources by reglamentation and 
regulation of certain kinds of human activity in sea waters and coastal 
zones is fulfilled by special public institutions [42],

In perspective, the grow of significance of coastal areas predetermined 
by effectiveness of using of international economic connections and by the 
resources of the Ocean not yet involved into economic use is inevitable in 
the territorial organisation of industry powers. In the long course of the 
history of coastal cities, there were different qualities of the sea viewed as 
an economic resource, which were highlighted. It was used for 
navigational purposes, for fishing. Gradually, beginning with the 1830s, 
the recreational function of the sea becomes stronger.

The Ocean takes 71% oa the surface of the planet. The potential 
sources of fuel and raw materials are concentrated here. They greatly
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exceed those sources, which we discovered on the land. Sooner or later 
the Ocean will become the largest source of the resources, whose 
exhaustion on the land has already troubled the mankind. It is not the 
last place, which can be taken by the resources of the territories 
especially in short supply in coastal areas. The experience of Japan, the 
Netherlands, the UAE persuasively showed the effectiveness of creation 
of the building grounds by inwash on the coast of the Ocean. Some of 
such grounds have enterprises, which, on the one hand, get the imported 
fuel and raw material, and on the other hand, export the finished 
products. In the Netherlands for some centuries there is already defined 
the importance of winning from the sea territories for agriculture and 
settling (the famous Dutch polders) [43, pp.79-82].

The coastal territories, especially those, which have favourable 
conditions for multi-functional use, are the national property of a huge 
significance. Though the conflict situation connected to the increasing 
importance of these territories for various branches of economy (sea and rail 
transport, industry, agriculture, settling, recreation) are practically inevitable, 
their rational use schould be based on a complex estimation of numerous 
variants of development and the choice of the most suitable with the 
consideration of wide and scientifically grounded long-term forecasts [105].

The coastal zone is the zone of important public interests. Nature 
management must be strictly controlled by the government. Clash of 
interests of various industry departments, financial oligarchy in the 
shortage of coastal territories in Russia lead to the competition of 
functions. Many natural resources are extremely responsive to the 
anthropogenic influence, which can threaten the existence of the most 
valuable natural complexes. Therefore, the resources of the coastal 
zones must be involved in the use on the basis of national programms 
and complex management, which must be composed on the basis of 
scientific data.
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BOnPOCBI H3YMEHHH CnELfHOHMECKHX 3KOHOMHKO-
rEOrPAOHHECKHX nPOLfECCOB B KOHTAKTHOH 30HE

«CyiIIA-MOPE» B KOHTEKCTE YCTOHMHBOEO PA3BHTHÍI 
nPH  nOflrOTOBKE EAKAJIABPOB h  IV1AEHCTPOB 

TEOEPAOHH 
A. A. ®hjio6ok

KyóancKuü zocydapcmeennuû ynueepcumem, PoccuücKax 0edepaifux 
KoHTäKTHbie 30Hbi «cyuia -  MOpe» -  o.icmcht ocoooh 

Ba>KHOCTH B  TeppHTOpnajIbHOH CTpyKType KOHTHHCHTOB, CTpäH, 
peraoHOB. K uncjiy OTjmwrejn>m>ix ocoochhoctch KOHTaicrm>ix 
30H othoc;itc;i noBbiLucHHasi ko h ne HTpa un h Hacejiemni n xoaincTBa
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h  ö o jie e  B bicoiaui CTenem> p a 'm o o o p a m a  jcirrcjibH O C TH  n o
CpaBHeHHK) C COCCJHHMH TCppHTOpnaMH [1], ßOJIblllHHCTBO 
HCC.lCJOBaTC.lCH npH3HaiOT yHHKajlbHOCTb npHMOpCKHX panOHOB 
KaK KOHTaKTHbix 30H jn rro c ijie p b i, r iu p o c ( |) c p b i  H aTMOC(J)epbI [2-7], 
M05KH0 BbWejIHTb HeKOTOpbie CnCUH(|)HLICCKHC npOUCCCbl B 
KOHTaKTHOH 30He: 3KOHOMHHCCKHC -  (JtOpMHpOBäHHe MOpCKOTO 
x o  iaiicTB a: p a c c e n e m ie  H acc.iC H na B jo jib  M opcicnx  noöepeiK H H ; 
y c a o ’/K H afom uc (Jtaicropbi 3K O Jio ranecK on  6e3onacH O C Tn; 
KOH(J)JIHKTHbie CHTVaUHH B HCn0JIb30BaHHH OCpCTOBOH JIHHHH [8], 
/laH H bic  n p o u c c c b i jo.T/KHbi paccM aT puB aT bca c  n o m in in  
ycTOHHHBoro p a  iBHTna. b  t o m  n n c j ie  n p n  no jroT O B K n o a ia n a ß p o B  
n  M aracT p o B  rcorpa(|)H H . pcruoH O BC jO B  n  j p .  B y h c o h o -  
MCTOJIHHCCKHC KOMIUieKCbl nO OCHOBHbIM JHCUHn.IHHaM 
h c o o x o jih m o  BK jnonaTb K.iK)LiCBbic npoo.iC M bi ycT o in iH B o ro  
paiB H T na KOHTaKTHbix 30H « c y H ia  -  MOpe».

n c p c x o j  H a jByxypoB H C B V K ) CHCTeMy B b ic m e ro  
n p o ( |)c c c n o H a .ib H o ro  o o p a a o B a H n a  n p c j o n p c j c a a c T  HOBbie C T aH japT b i 
H nOAXOAbl B OOYHCHHH CTYJCHTOB. B TOM HHCJie OOYHaiOLUHXCa nO 
H anpaB jieH H K ) « r c o r p a ( |m a » .  A K ryajibH biM H  B o n p o c aM H  n o jro T O B K n  
O Y J  Y III H X BbHiyCKHHKOB OCTaiOTCa CTpyK TypH bie H (|)YHKHHOHajIbHbIC 
OCOÖeHHOCTH npH O pC’/KHblX TeppHTOpHH , OCOOCHHO A 3 0 B 0 - 
BcpHOMOpCKOrO n o o c p c ’/k'btf PoCCHH. I l0 3 T 0 M y  BK.nOHCHHC B YHCOHbIC 
n p o rp a M M b i n o jro T O B K n  o a ia ia a B p o B  h  M a rn c rp o B  rc o rp a ( |)H n  
npOÖjieM aTHKH npHOpOKHblX TeppHTOpHH HBjmeTCH BeCbMa 
CBoeßpeMeHHbiM.

KOHTaKTHbie 30H bI -  3JieMeHT OCOÖOH BaHCHOCTH B 
T eppH T opnajibH O H  CTpyK Type k o h t h h c h t o b .  CTpaH, pcru o H O B . K h h c .iy  
OTJIHHHTejIbHblX OCOOCHHOCTCH K0HT3KTHbIX 30H  OTHOCHTCH 
noB biLucH H aa K O H ucH T pauna H acc .iC H na h  x o w iic T B a  h  o o . ic c  B b ico ia ia  
C TeneH b p a m o o o p a i n a  jcaT C .ibH O C T u n o  cp aB H eH m o  c  c o c c j h h m h
TeppHTOpHHMH [1 ], BojIbHIHHCTBO HCC.IC JOBaTC.lCH IipH3HäiOT 
yHHKajlbHOCTb npHMOpCKHX panOHOB KaK KOHTaKTHbix 30H  J1HTOC(|)CpbI. 
r i u p o c ( |) c p b i  h  aTMOC(|)cpbi [2-7].

O c h o  MC h  k o h th k th o c th , nonoH ceH iw  B jo .ib  rp a H im b i M opa h  c y i im
OnpCJC.iaCT KHK npupO JH O C. T an  H COHHa.IbHO-3KOHOMHLICCKOC 
pa3HOOÖpa3He s t h x  apeajiO B , h b j u c t c h  MOiHHbiM (|iaKTopoM  npHTa>KCHHa 
pa3HOTO p o j a  OObCKTOB H B UJO B XO'»IHCTBCHHOH JCaTC.IbHOCTH [8], 3 jC C b  
nojiyH H jiH  pa3BHTHe npoM bim neH H O C T b, j o o b i a a  n o jie 3 H b ix  
HCKOnaeMblX, MOpenpOJYKTOB. CTblKOBKH T paH C nO pTa, CejIbCKOTO 
X03HHCTBa, OXpäHbl n p u p O J b l. COHCTaHHa CC.IHTCOHblX H
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pCKpCaUHOHHbl.X TeppHTOpHH [9], llpHOpC/KHaa 30Ha -  MOLUHblH 
peKpeaiiHOHHbiH pecypc, 30Ha hhtchchbhoto cyjoxojCTBa. nopTOBoro 
h jpyroro rnj poTCx h h hc e k o ro CTpomejibCTBa [10], 3jccb joöbiBacTca 
npHMepHO 90% 06mero mhpoboto y.iOBa pbiöbi [11], BcjCTca paiBCjKa 
h joöbina none3Hbix HCKonaeMbix b lucjmIioboh 30He, ocoochho hc(|ith 
h ra3a. Bce 3to  co'uacT ycaoBna jjih jCMorpa(|)HLiccKoro npHTa>KCHHa 
H B03HHKH0BeHHH 'UCCb IipOMbIHIJieHHblX KOMnjieKCOB [12; 13],

Yctohhhboh tchjchhhch b pacceneHHH aB.iacTca 
noc.acjOBaTC.ibHbiH cjBur HaccacHna 3cmjih k mopckhm h 
OKeaHHHecKHM noocpoKbiiM. 3jccb KpynHeHHiHe ropo ja  -  rnaBHbie
(})OKyCbI \IMp0X03HHCTBCHHbIX CB5IÍCH. THTaHTCKHe VpÖaHHCTHHCCKHC 
oopa iOBaHna -  MerajionojiHCbi [1],

C 3KOHOMHKO-reorpa([)HHecKOH tohkh ipcHna noocpoKbc name 
Bcero BbijcaacTca KaK nojioca TeppHTOpHH, npu.acnnomaa k Mopio, rjc 
pa3MemaEOTCH COHHa.lbHblC H 3K0H0MHHCCKHC OOBCKTbl. 
HenocpejCTBeHHO CBaaaHHbic c 6jih30Ctmo hjh  Hcnojn>30BaHHeM 
aKBaTopHH. TaK, HanpHMep, B. C. EoHjapcHKO HCicnoaacT h3 hohhthh 
«npuMopcKaa 30Ha» MopcKyio LiacTb. ooocHOBbmaa 3to  tcm. hto b 
npUHUUnC HCOOXOJHMbl pai.lHHHblC nOJXOJbl K H3yHeHHK) 
a  k b aTO p h a  a b h o h h TcppuTopnaabHOH nacTeii ocpcroBbix KOMnjieKCOB b 
CHJiy BnOJIHe nOHaTHblX pa'UHHHH MC/KJY 3THMH C(|)CpaMH 
jenTejibHOCTH HenoBeKa. PaiVMCCTca. hcooxojhmo roynaTb 
B3aHMOjeiÎCTBHe H B3aHMOBJIHHHHe aKBaTOpHajIbHblX H 
TC p p hto p na a b h bix 3jieMeHTOB CHCTeMbi «cyrna -  Mope», ho jjih Taicnx
CHCTeM, OO.ICC YjaHHblM HBJUCTCH TepMHH «KOHTäKTHbie 30HbI». 
CoCTäBHblMH HaCTHMH 3THX 30H HBJIÍHOTCH COOTBCTCTBCHHO 
npHMOpCKHe 30HbI CyHIH H npHOpOKHblC 30HbI MOpa. TepMHH «30Ha» B 
jaHHOM enynae yKa3biBaeT Ha nojiocHaryio KOH(|)nry paunK) o6i>eKTa 
[14; 15], TaKHM oöpa30M, npuMopcKaa 30Ha aB.iacTca KaK 6bi
cyxonyTHoii nacTbio KOHTaKTHoii 30hi>i «cyrna -  Mope».

Bo MHOTHx CTpaHax MHpa jjia hc.ich KOMnneKCHoro ynpaB.acHna 
npHopoKHbiMH 30HaMH Mopalia rpaHHua 30Hbi coBnajacT c 
pacnoji05KeHHeM opoBKH meubla. CyxonvTHaa rpaHHua MeHee 
onpcjcacHHa h npoBOjHTca pa3m>iMH CTpaHaMH no-CBoeMy. KaK 
npaBHjio, OHa coßnajacT c a j\ i h h HCTpaTn bh bí \ i h rpaHnuaMH 
npHjierafomero k Mopio paiioHa. B npupojHOM othohichhh npnopoKHaa 
30Ha npCJCTaB.iaCT COOOH OKpaHHHyiO, nepCXOJHYK) 30Hy ÚT KOHTHHeHTa 
K OKC3HY. BC.ICJCTBHC HCTO OHa aB.iaCTCa OO.iaCTbK) B' Î3 H MO JC HCTB H a
OKeaHa h cyuih [16; 17], Movkho CKa3ari>, hto KOHraKTHaa 30Ha Ha 
rpaHHuc cyniH h Mopa coctoht h3 Tpex BianMOCBaaaHHbix mc>kjy coooií
LiaCTCH.

261



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

B o - n e p ß b ix ,  3 t o  c o o c t b c h h o  OKcaHHHCCKaa ( \ io p c K a a ) .  

n p n a c r a f o m a a  k  c y m e  -  M H H epajib H bie, o h o jio t h h c c k h c . 
'3HCprCTHLICC KHC H pCKpCaUHOHHblC p eC yp C b l KOTOpOH y n c e  UI u p o  KO 
H c n o .ib iv K iT c a .

B o -B T o p b ix ,  3TO 6 c  p e r o  Ba a  . ih h h i i  IVI u p o  b o t o  o icea H a , o o p a s y io m a a  

H enocpeA C T B eH H yK ) r p a H im y  m o i q y  h h m  h  c y m e ñ ,  KO Topaa HM eeT  

o 6 m y i o  n p o T a ’/KCHHOCTb b  450 rac . km  h  n o K a  o c B o e H a  c p a 3 H o ii  
CTeneH bK ) h h t c h c h b h o c t h .  Ha r c o r p a ( |w LiccKH.x K ap T ax  6 e p e r  
H io o p a v K a cT ca  b  b h j c  y í k o í í  6 c  p e r o  b o  ií j ih h h h .  l l o j o o H a a  j ih h h h ,  
H a ib iB a cM a a  HHaLic  o c p c r o B o i i  n e p T o ii .  a B .ia c T c a  B onaom cH H C M  

CTaTHLic c K o r o  n o j x o n a  k  h îy h c h h k )  6 c  p c  t o b .  B n e  h c t b  h t c  jt b h o  c t h  nee  

6 e p e r  -  jH H a \iH LiH aa CHCTCMa. P a3M epi>i, rpaH H U bi. 0 Lic p T a H n a  s t o h  

CHCTeMbi nocT oaH H O  MCHaiOTca b o  B p e M e m i n o n  b o u c h c t b h c m  

paUH H H bl.X  (JiaKTOpOB, KaK eCTeCTBeHHbIX, TaK H BbI3BaHHbIX  

jcaT c.ibH O C T bK ) n e j io  B e Ka (T a ö ji. 1 ).
B c p c r o B a a  j ih h h h  b  c u u c k o m  n p o m n o M  B b iC T y n a j ia  K aK  6 a p i> e p H a H  

(JiyH KiiHH, b  H a c T O H in e e  B p eM H  H a  n c p B b iir  n n a H  B b U B H H v .ia c b  ( |)y H K u n a  

«K O H T aK T H aa» , K O T o p a a  n p o a B . ia c T c a  b  b o 3 m o 5k h o c t h  H cn o jn > 3 0 B a H H H  

O H o p c c y p c o B  M o p a  h  m aHCHH CM  M o p c K H x  n p o c T p a H C T B  n o a  

o o m e c T B C H H o r o  T e p p H T o p n a j ib H o r o  p a u c a c H n a  T p y n a .  n o T p c o H O C T H  

HC.IOBCHCCTBa B OKeaHCKOÍÍ C p e j e  K aK  B CpCJCTBC p e a .I H ia U H H  

rc o r p a (|)H H C C K o r o  p a  u c a c H n a  T p y n a  B e e  6 o n e e  h  6 o n e e  B 0 3 p a c T a i0 T ,  a 
M O pC K H e KOMMV HHKaUHH COÏCUIIOT n O B b IH ieH H b lH  3KOHOMHHCCKHH  

n o T C H H u a .i.
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npoTH5KeHHaa ocpcroßaa j i h h h h  6  na ro n p  h  s i t c t  b y  c t  pa3H O o6pa3m o 
npupojHbix p ecy p co B , h t o  a ac T  o o .ib u ic  b o 3 m o 5 k h o c t 6 h  na a 
TcppuTopnaabHoro MaHeBpa, a n a  npocTpaHCTBeHHbix c h b h t o b .  a n a  
(JiopMHpoBaHHH M e n c p a i i o H H o r o  pa3aeneH HH T p y aa . OaHaKO 
npoTa>KCHHaa ocpcroßaa aHHHH He B c e ra a  xapaK T epn3yeT  ee  HCTHHHyio

Tao.iH ua 1 - OaKTopbi. OKa3biBaiomHe Bnnarnrc Ha anHaMHia
öeperoB Q H  3 0 h b i  [18 , c. 17]

rip u p o aH b ic A m p o n o re H H b ie

B eT ep
r HapOTeXHHHeCKOe CTpOHTenbCTBO 

(nnoTHHbi, aaMÖbi. nopTOBbie 
KOMnneKCbi)

r ip n o o H
r paauaHCKOC h  npoM bim neH H oe 

CTpOHTenbCTBO

OcaaKOHaKonneHHe
Z lH o y r n y o H T c n b H b ic  h  

ocpcroHaM biBHbic paooTbi

H3MeHeHHe ypoBHH 
M a p o  B oro OKeaHa

/lo o b in a  none3H bix  HCKonaeMbix

Pa3BHTHe n p n o p o K H o ir  

paCTHTenbHOCTH
YHHHT05KeHHe paCTHTenbHOCTH

JleaoB biH  pencHM B cpcro'iaurH TH bic coopynceH H a

PeHHOH CTOK B o a o 3 a 6 o p  h  B o a o co p o c

eM K O C Tb, T a x  KaK M H o r o e  aaßH C H T  o t  K O H (|w rv p a H H H  ocpcroB.
B e p e r  aB aaeT ca  aapoM OKeaHHHecKHx h  npHMOpCKHX KOMnneKCOB, 

OCHOBOÍÍ aKBaTOpHaabHO-TCppHTOpnaabHblX 3KOHOMHHeCKHX paÜOHOB

[19].
B - T p e T b H x , 3TO npnopoKHaa (n p H M o p c K a a , n p H O K e a H H H e c K a a , 

ocpcroßaa) 3 0 H a , mancHuc K O T o p o í í b o  B T o p o í í  n o n o B H H e  X X  b .  

33M eT H O  B 0 3 p o c n o  B c n e a c T B H e  c a B H r a  k  M o p io  h  H a c e n e H H a  h

X03HHCTBeHH0H aeHTenbHOCTH.
C neiiH (})H H ecK H e 3KOHO\iHKO-rcorpa(|wHCCKHC n p o u c c c b i b  

npno p o K H b ix  30H ax CBa3aHbi c  e e  3 k o h o m h h 6 C k h m  h  b o c h h o -  

CTpaTerHHecKHM  maHCHHCM. TCHacHunaM n c a B H r a  H a cen eH H a  k  M o p io ,  
B03M05KHbiM H apyH ieH H eM  3K on oT H H ecK oro  o an aH ca  M o p e ii. M m c h h o  b
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HX n p c j c . i a x  H B 03H H K aeT  OO.lbLUHHCTBO KOH(J)JIHKTHbIX CHTVaHHH. 

CBH33HHI>IX C OJHOBpCM CHHblM  paiB H T H C M  paCCC.lC H H a. 

npoM biH u ieH H O C T H , T p a H c n o p T a ,  T o p ro B j iH , c e j ib C K o r o  x o aaH C T B a. 
p c K p c a u H H . H c n p o H  iBOjCTBCHHOH c i j ie p b i .  H m c h h o  u c c b  n p o a B . ia c T c a  

OCOOCHHO OCTpO e COnCpHHHCCTBO T paH C H aH H O H a.lbH blX  K O pnO paU H H  H 
p a3 H b IX  BOCHHO-nO.IHTHHCCKHX H 3KOHOMHHCCKHX C 0 I0 3 0 B  H 
rp y n n n p o B O K .

K aK  OTMCLiacT  r .  M . JT a n n o , M opcK H e n o o c p o K b a  b  y M e p e m ib ix  h  b  

eme b  6 o jn > m e n  CTeneHH cv o T ponuH C C K ux  u in p o T a x  H acb im eH b i 
ijeHHbiM H p e c y p c a M H  m h o t o  u c a e  B o ro  H cn o .ib íO B aH u a  [20, c. 167-168], 
O h h  OKa ibiBaK)Tca B ecbM a o .ia ro n p n a T H b iM H  j . i a  p a ïB H T n a  H a n o o .ic c  
flHHaMHHHblX H BeCbMa CJI05KHMX nO CBOeii (|)Y HKHHOHHJTbHOH 
C TpyK Type nopT O B O -npoM binu ieH H bix  h  k \  p o  p t h  o  - t v  p  h  c t c  k  h  x  

KOMnjieKCOB. K  npHOpOKHblM  TC p p  HTO p u a  M THrOTdOT pa'i.THHHbIC 
OTpaCJIH X03HHCTBa. ® O p\IH pV  fOLUHCCa 'UCCb CHCTCMbl OTJTHMHKJTCa 
BbICOKOH JHHaMHHHOCTbK). HTO npOHBJIHeTCH B CnCHH(|)HHCCKHX pHTM3X 
HX JCaTCJlbHOCTH, O jH 3K O  HCn0JII>30BaHHe peeypC O B  C Ba 33 HO 'UCCb e  
Cepbe3HI>IMH TpyaHOCTaM H H 3-3a nOBbIHieHHOH 3KTHBH0CTH npup O JH b lX  
npoHCCCOB. H ccM O T pa H a 3 t o  M opcK H e n o o cp c '/K b a  o t . t h l ia k ) t c a  o c T p o ii  
«KOHKVpCHUHCH (|)Y HKHHH». HTO JC .iaC T  Hpe3BbIH3HHO B3/KHOH 'ïa jaH Y  
paUHOHa.TbHOH TCppHTOpna.TbHOH Opr3HH33IIHH npHOpC'/KHOH nOJIOCbl 
H a ocH O Be H ayH H oro  n p u p o a o n o a b  iO BaH na.

3K0H0M HHeCK 0e 3H3HCHHe CBH33HO C (|)OpMHpOB3HHCM MOpCKOTO 
BCeMHpHOTO X03HHCTB3. C T pyK T ypy  MOpCKOTO XO'ïaHCTBa M05KH0 
npCaCTaBHTb B BH HC CXeMbI (p H C .l) . PaiVMCCTCa B OTJC.lbHblX CTpaHaX 
co o T H o m eH H e e r o  c o c ra B H b ix  H acT eii p a 3 H o e  -  b  3 3 b h c h m o c t h  o t

OCOOCHHOCTCH npupO JH O -pC C Y  pCHOTO nOTCHHHa.T3 H ypOBHH 
3KOHOMHHCCKOTO p33BHTHa 3THX CTp3H. H o B THnOJIOTHHCCKOM n jia H e  
OHH H a x o a ir r  Bbipa'/KCHHC B (])OpMHpOBaHHH 30H  HC(|)TCra30H06bIHH Ha 
UIC.Tb(|)C. pblOO.TOBHblX 30H, nOpTOBO-IipOMbIHIJieHHblX KOMnjieKCOB, 
pCKpCaUHOHHblX 30H. B e e  3TH B H Jbl MOpCXOiaHCTBCHHOH H CaTC.lb HOCTH 
COHCT3H3T B ce6e aK B aTO pna.lbH blC  H OCpCTOBblC npOH'ÏBOJCTBCHHblC 
o6pa30BaHHii.

M opCKOH’TypH3M f̂
HpeKpeauHH4}

«IIopT O B aa-'f 
n poM  B m m e h h o c t b» !

MopcKaa’Tf 
XHMHHecKaaTl 

'IipOMLmUieHHO CTb*|

MopcKaa’TJ
ro p H o ao ö b iB a to m aa-
npoMbimjieHHOCTb̂ f
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y>KC b anoxy HTP b 1960-70-x rr. b mhpobom xouihctbc tak tkq

AOBO.lbHO LICTKO OOOmaHH.iaCb TCHACHHHA K npHMOpCKOMy 
(npHOKeaHHHecKOMy ) pa3MemeHHio nponîBOACTBCHHbix c h ji,
no jiy hhbhihx b jm T e p a T y p e  HanMeHOBaHHe «cnBura» k Mopio. 3 t o t  
« c a b h t »  npoHCxonun non b o u c h c t b h c m  m h o th x  (|iaKTopoB. c  penn 
KOTOpbIX OCO60 C.1CAVCT OTMCTHTb pOCT »HaUCHHH MOpCKHX nepeB030K H 
COOTBeTCTBeHHO YBC.1HHCHHC MOpCKHX ipy30n0T0K0B, p33BHTHe 
npHMopcKOH \ p 6aHHiauHH. B nepByio onepenb o h  3arpoHyji OTpacmi 
«HH5KHHX 3Ta>Kcn» npoMbHHjieHHOCTH (He(})Tenepepa6oTKy, neprnao n 
HBeTHyio MeTajinyprmo), aaHATbix ncpcpaooTKon cbipba. nocTynaiomero 
b Mopcicne n opra . Ciarianca o h  h Ha OTpacnax «BepxHnx STancen», 
OTnpaBjunoHiHx m o p c k h m h  h y t j im h  c b o io  3KcnopTHyk) nponyimufo. B  
HeKOTOpbIX H3 HHX «CABHTY» K MOpiO CnOCOÖCTBOBajIO p33BHTHe 
mejn>(})OBOH noobiHH Hearni h ra3a [2 1 , c . 187 ],

B nocncjHCC BpcMii nporpeccHBHoii n  nepcneKTHBHoii (|)op\ion 
TeppnTopnajibHon op n m n a a u n a  MopcKoro xounicTBa. paunoHa.ibHoro 
pa3MemeHHH npOHÎBOACTBCHHblX CHJI CTajIO (})OpMHpOBaHHe nOpTOBO- 
npoMbiHuieHHbix KOMnjieKCOB [2 2 ] , 3 t o t  npouccc o o y c . io b . i c h  KaK 
CABHrOM K MOpiO MHOTHX OTpaC.lCH npOMblHI.lCHHOCTH. TaK H OVpHblM 
POCTOM nOpTOBOH ACATC.lbHOCTH: npO AB.1CHHCM BblCOKOH
AHHaMHHHOCTH M o p c K o ro  T p a H c n o p T a  [1 9 ; 2 3 ] ,

ripHM OpCKHe 30HbI OO.lbHIHX TOpOAOB OO.iauafOT CBOHCTBOM OblTb 
H e TO.lbKO MeCTOM KOHTHKTOB npHOpC'/KHbIX TeppH TO pH H  H aKBaTOpHH, 
ho h OAHOBpeMeHHO -  CB oeo6pa3m >iM  p e c y p c o M , npH B .icK aiom H M  
pa3AHHHbie BH Jbl X03AHCTBCHH0H ACHTC.lbHOCTH [2 4 ].

ÆlOHCKHH OnbIT CBHACTC.lbCTBYCT 0  TOM, HTO BOKpyT K pynH bIX  
TOpOAOB, OKpy'/KCHHblX ia.lHBaMH. HMdOTCH OO.lbUIHC nOTCHHHa.lbHblC 
B03M05KH0CTH RJISL pa3BHTHH npOHÎBOACTB. OpHCHTHpOBaHHblX H a OKeaH 
[2 5 ] , H a  PoccHHCKOM n p n u c p H O M o p b c  H a n o o .ic c  o .ia ro n p n a T H b iM H  
yCAOBHHMH B 3T0M  OTHOHICHHH OO.iauaCT TOpOA HOBOpOCCHHCK, 
OTJIHHaiOIHHHCil r.iyOOKOBOAHOH OYXTOH H KpyTAOTOAHHHOH 
HaBHraUHCH. OTKpbITOCTbIO A -ia BHeiHHHX CBH3CH. HaAHHHCM 
n p n o p o K H o n  TeppH TO pH H  A-ia A a .ib H c n u ic ro  paiB H T iu i.
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a rpo noTC h  u n a u o \ i u n a  paiBUTua cc.ibCKoro xoiaiicTBa.
onaronpnaTHbiMH npupojHbiMH yc.iOBHa\iH una h c t o h h  HaceneHHa [26], 

K HHCJiy 3aKOHOMepHO CBaiaHHbix n p y r  c  npyroM  « ucnoucK »  
npOH3BOACTB, OO'bCAHHCHHblX Ha 6a3e Toro HJIH HHOTO BHja 3HepTHH, 
IO. r. CayniKHH o t h o c h t  h  O K c a H n u c c K U H  u h i c t  E to  o c o o c h h o c t h :  KaK 
npaBHjio, OHcprua Ha 6a3e npHB03Horo TonjiHBa, h c o h c p t o c m k h c

OTpaCJIH npOMbIHIJieHHOCTH, CBaiaHHbIC C OOCUY/KHBHHHCM 
CyAOXOACTBa (CYAOCTpOCHHC. CYAOpCMOHT). C nepepaÔOTKOH BB03HM0T0 
HJIH BMB03HM0T0 MOpCKHM IiyTCM CbipbJI. C nCpCpaOOTKOH pblObl H  

A p y rn x  nponvKTOB M opcK oro jiOBa. O K caH H ucciaui 
3HepronpoH3BOACTBeHHi>iH iiHK.i o6pa3yeT  BMecTe c npyrnM H  iuncnaMH 
\  IHTC p  HHU b HO -TCX H H MCC KV K) 6a3y npHMOpCKHX TC p p  h t o  p h  a .1  b H o -
npOH3BOACTBeHHI>IX KOMnjieKCOB [27],

C a b h t  H a c e n e H H a  k  M o p i o  ( o K e a H y ) .  B  p e 3 y j n > T a r e  n o c T e n e H H o r o  

YBC.lH H C H H a p O H H  n p H M O p C K O T O  n O .lO ’/KCHHA p a C C e n e H H e  B A O n b  

M O p C K H X  n O O C p C ’/ K H H  C T a n O  O A H O H  H 3  r n a B H b l X  3 a K 0 H 0 M e p H 0 C T e i i  

o o m c r o  p a c c e n e H H a  j n o n e i i  H a  3 C m h o m  r n a p e .  B  o c o o c h h o c t h  s t o  

O T H O C H T c a  k  t o  M y  r e o r p a ( } ) H H e c K O M y  a B n e H H K ) ,  K O T o p o e  B .  B .  

n O K H I H H i e B C K H H  H  C .  H .  E p y K  H a 3 B a n H  n p H M O p C K O H  y p O a H H  î a U H C H .

I l o  pa3HbIM 0HCHK3M. B  100-KHnOMCTpOBOH npHOpOKHOH 30HC 
M iip o B o ro  OKeaHa nponcHBaiOT 6 o n e e  2  Mjipn. h c . i . .  b  t o m  h h c . i c  

orpoM H oe k o . i h l i c c t b o  ro p o  nea h  [28; 29 ], PacTeT h  BpeMeHHbrii 
KOHTHHreHT -  TypHCTbi, OTABixaioiuHe, .ic n am n c ca . ce30HHbie p ao o u n c . 
BoeHHbie, 6H3HecMeHi>i-HHBecTopi>i [30], B o  m h o t h x  CTpaHax E ßponb i
o o .ib u iaa  uacTb HaceneHHa > k h b c t  b o u u î h  noöepencba  [31], P o e c ila  b  

UC.IOM B  OTUHHHC OT BblUICnCpCUHCHCHHblX CTpaH, a  TAIOKe C IIIA , 
ABCTpanHH h  H h o h h h  He c u v /K h t  npnM epoM  npHTa>KCHHa HaceneHHa k  

noocpoK bK ). B  HeKOTopbix npnopoK H bix pa iio H ax  nnoTHOCTb HaceneHHa 
Ha n o o cp o K b c  nance Mem>me, u c m  Ha HeKOTopoM y n an eH in i o t  H ero. B  
ObiBuiCM C C C P  Ha 2 5 0  k m  noöepencba  npnxoAH ncH o a h h  n o p r  [32], 
OnHaKO 3Ta CHTvauna M eiiaeTca, OTpancaa TpeHA, npncyiiiH H  
ÖOAbHIHHCTBy CTpaH, HMdOIUHX BbIXOA K  MOpiO [33],

B  H a y H H o i í  j i H T e p a T y p e  a o b o j h > h o  n o n p o o H O  p a c K p b r r a  n p n u n H b i  

p a c T y m e r o  m a u c H n a  n p n o p o i c H b i x  3 0 h  h  ( J i a K T o p o B  n p n T a n c e H H a  k  h h m  

p a c c e n e H H a  h  x o 3 a i i c T B a  [ 3 4 ;  3 5 ] ,  H a  n p o T u > K C H H H  n o c n e n H H x  

A e c a T H n e T H H  n p H M o p c K o e  H a c e n e H H e  n o c T o a H H O  B 0 3 p a c T a e T ,  h t o  b o  

M H O T O M  C B a 3 a H O  C  T C M  C A B H T O M  K  M O p i O ,  K O T O p b l H  C T a A  X a p a K T e p e H  A - i a  

p a n a  p a i i o H O B  n n a H e T b i .  O a h o b p c m c h h o  p a c T e T  h  y p o B e m >  n p H M o p c K o i i  

y p o a H H i a u H H .  y B e j n i H H B a e T c a  h h c a o  n p H M o p c K H x  r o p o n o B -  

« M H A J i H O H e p o B » .  r i p H T a > K C H H C  H a c e n e H H a  k  n o o c p c > K b a \ i  M O p e i i ,  

T O H H e e  K O H T a K T H o i i  3 0 H e  « c y m a  -  M o p e » ,  K a K  O A H a  h 3  i i p h h h h  

2 6 6



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

H e p a B H O M e p H O C T H  p a i M c m c H n a  H a c e n e H H a .  O a h a k o  h  3 n e c b  

n p o a B n a e T c a  n H ( | ) ( | ) c p c H U H a u n a  b  n p u y p o H C H H O C T H  n p n o K c a H H H C C K H x  

h  n p H M O p C K H X  c r y c T K O B  p a c c e n e H H a  k  T e n n b i M  m o p c k h m  t c h c h h a m .  H a  

K O T o p y i o  o o p a T u n  B H H M a H H e  E .  C .  X o p e B  [ 3 6 ,  c .  9 7 ] ,

I l o  Mepe ynaneHHOCTH noceneHHii o t  ocpcroBoii nHHHH Mopa (oKeaHa) 
BbinenaiOT HecKonbKO 3 0 h . 3oHy, pacnonovKCh h y K) Ha paccToaHHH no 50 
KM OT MOpa, M05KH0 Ha3BaTb 30H0H HenOCpeACTBCHHOTO npHOpC'/KHOTO 
pacceneHHa. ripnopoKHaa 50-KHnoMeTpoBaa 30Ha 3äHHMaeT Bcero 12% h  

cocpcnoTauHBacT i t o h t h  30% m h p o b o t o  HaceneHHa, b  t o m  h h c a c . 40% 
Bcex ropoACKHx narrenen MHpa, a H3 20 KpyimeimiHx roponoB 14 -  
MopcKHe noprbi. Bce o h h  t c c h o  CBa3aHbi c OKeaHOM CBoeii x o 3 h h c t b c h h o h  

HnH pcicpcauHOHHOH AeaTenbHOCTbK).
3 o H y ,  O T C T o a m y i o  o t  M o p a  H a  5 0 - 2 0 0  k m ,  m o v k h o  p a c c M a T p H B a T b  

K a K  o n o c p e n o B a H H O  C B a 3 a H H y i o  c  6 c  p c  t o m :  x o t h  c a M O  p a c c e n e H H e  

3 n e c b  y > K C  H e  n p H M o p c K o e ,  b  x o 3 h h c t b c h h o m  o t h o h i c h h h  o h o  

o m y m a e T  n o B c e n H e B H o e  h  3 H a Li H T c n b H O C  B n n a H n c  6 n H 3 0 C T H  M o p a .  B  
3 T O H  3 0 H e  c o c p c n o T O H C H O  n p H M e p H O  2 4 %  B c e r o  H a c e n e H H a  I c m . i h .  [ 2 1 ,  

c .  1 3 4 ] ,

y e n O ’/ K H a f O L H H M H  ( [ l a K T O p a M H  3 K O n O r H H C C K O H  6 e 3 0 n a C H 0 C T H  B  

n p H M O p C K H X  3 0 H a x  a B n a i O T c a  c n c n y f o m u c :  6 o n e e  h h t c h c h b h b i h  

n p u p o c T  H a c e n e H H a ;  o r p a H H u c H H O C T b  n p o c T p a H C T B a  n n a  p a c u i n p c H n a  

r o p o A C K o r o  a p e a n a ;  n c r p a n a u n a  n p H B n e K a T e n b H b i x  h  a K o n o r n u c c K H  

H C H H b i x  n p u p o A H b i x  o ö b C K T O B  b  x o A e  n p e A H i e c T B y i o m e r o  p a 3 B H T H a ;  

p a C T V U I H C  M a C U I T A O b l  3 a C T p O H K H  O C p C T O B O H  n O A O C b i ;  B b I C O K a a

n o A B e p n c e H H O C T b  c t h x h h h b i m  6 c a c t b h ; i m  h  K a T a c T p o ( | ) a M  -  o c p c r o B O H  

3 p o 3 H H ,  n o A T o n n e H H a M  h  3 a T o n n e H H a M ,  o n o n 3 H a M ,  3 e M n e T p a c e H H a M ,  

y p a r a H H b i M  B e T p a M ;  B b i c o K a a  C T e n e H b  k o h ^ a h k t h o c t h  b

H C n O A b 3 0 B a H H H ,  O X p a H e  H  3 K O n O r H H C C K O H  3 a i A H T e  n p o c T p a H C T B  H  

n p u p o A H b i x  p e c y p c o B ;  H a K o n n c H n c  o t x o a o b  b  r o p o n a x - K y p o p T a x  [ 3 7 ,  

c .  6 - 7 ] ,

3a nonryio ncTopuK) h c a o b c k  6bin o h c b h a u c m  pa3pyniHTenbHOH 
AeaTenbHOCTH Mopa. M h o t h c  n p n o p o K H b i c  ropona h  ceneHna
aHTHHHOTO BpeMCHH HaXOAATCa CCHHAC Ha MOpCKOM AHC. IlOA
A e i i c T B H e M  b o a h  h c h c u h  u c n b i c  o c T p o ß a  h  u i n p o K H C  n o n o c b i

n p H Ö p e i K H O H  C V U I H  B M e C T e  C  / K U n b l M H  H  X 0 3 a H C T B e H H b I M H

n o c T p o H K a M H .  B o j i H b i  n p o A O J D K a i O T  c p e 3 a T b  K p o M K y  6 c  p e r a  h  

y H H H T o n c a t O T  B c e ,  h t o  n o c T p o e H O  h c j i o b c k o m  b  o n a c H o i i  6 j i h 3 0 C t h  k

M O p i O .  I l p H  O C B O e H H H  n p H O p C ’/ K H b l X  T e p p H T O p H H  H C J IO B C K  3 a H a C T y K )  

H T H O p H p y e T  n p O H I J I b l H  O n b l T  H  C T p e M H T C a  B b I H e C T H  C B O H  C T p O e H H a  K a K  

M 0 5 K H O  6 n H 5 K e  K  M O p i O ,  T A C  O H H  O K a 3 b I B a i O T C a  B  n O T C H H U a A b H O  

o n a c H o i i  3 0  H e .
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/ I p y r a s i  C T o p o H a  n p o o .iC M b i b  t o m , h t o  h c a o b c k  b  C T peM jieH H H  

ocB O H T b o c p c ro B V K )  3 0 H y  H e  B c c r j a  ia jy M b iB a c T c a  o  n o c a c jC T B u a x  

C B O eíí ACtfTC.lbHOCTH. C T pO H T enbC T B O  nO pT O B  H OCTOHHpOBaHHC 
o c p c r o B b i x  CKjTOHOB, 3 a p e r y j iH p o B a H H e  p c H H o r o  CTOKa h  H ib iiT H C  

njH D K H bix  h  p y c j iO B b ix  HaHOCOB, ia r p a m c H H C  n p n o p o K H b ix  b o a  h  

AOHHblX OCaUKOB npOM blLU.lCHHbIM H H KOM M yHaAbHbIM H CTOKaMH H

M H o r o e  A p y r o e  n p u B O ja T  k  H a p y m e H H io  c a o > K H B u ic ro c a  p a B H O ß c c u a .

K O H ( J ) J I H K T H b ie  C H T V a U H H  B  H C n 0 A b 3 0 B 3 H H H  p e C y p C O B  n p H M O p C K H X  

K O H T a K T H b i x  3 0 H  M O K A y  p a 3 A H H H b I M H  O T p a C A H M H  M O p C K O T O  X O ' i t f H C T B a  

o ö y  C A O B A e H b i  M H o r o u c . i C B b i M n  b o ! m o > k h o c t ; im h  n c n o a b i O B a H n a  

O A H O T O  H T O T O  5 K e  p e C y p C a  B  Y C . T O B H t f X  H H T C H C H ( | ) H K a U H H  

X 0 3 H H C T B C H H 0 H  A C t f T C . lb H O C T H .  T a K  H T O  H C C O B n a A C H H C  3 K O H O M H H e C K H X  

H H T e p e C O B  B C A C T  K  H C p a U H O H a . l b H O M Y  H C n 0 A b 3 0 B a H H K )  H a H T a T O H H 3 M y  

n p n  o c B o e H H H  p e c y p c o B  [ 3 8 ] ,

I l O T p e Ö H O C T H  M H p O B O T O  X O ' i t f H C T B a  O Y A V T  B C e  B  Ö O A b H i e H  C T e n e H H  

y A O B A e T B O p H T b C H  3 a  C M C T  H C n 0 A b 3 0 B a H H H  n p o c T p a H C T B a  H p e c y p c o B  

M H p o B o r o  O K e a H a ,  b  p e 3 y A b T a T e  H e r o  O K e a H  m o > k c t C T a T b  a h ö o  c ( | ) c p o i i  

c o T p y A H H H e c T B a ,  a h ö o  a p e H o i i  n p o T H B O C T o a H n a  r o c y A a p c T B  h  

T p a H C H a i I H O H a A b H b l X  0 6 p a 3 0 B a H H Í Í .  r i p H  3 T O M  K O H K V  p C H L I H i l  3 a  

H 3 A 6 > K H b I H  A O C T y n  K  H C T 0 H H H K 3 M  C b i p b H  H 3 H e p T O p e C y p C a M  M H p O B O T O  

O K e a H a  b o  m h o t o m  o n p c A C . i a c T  t c h a c h u h h  h  c a b h t h  b  \ i c > K A Y H a p o A H O \ i  

p a 3 A 6 A e H H H  T p y A a .  H a  3 T a n e  r . i o o a . i H i a u H H .  K o r A a  p e a A b H b i  

n p O H B A e H H H  T p a H C n a p e H T H O C T H  r p a H H L I  M C / K A V  C T p a H a M H  B  C ( | ) C p e  

M e i K A y H a p o A H o r o  p a  u c a c H n a  T p y A a ,  M n p o B O H  O K e a H  b  C H j i y  C B o e i i  

H epa3A G A eH HO C TH  ( H C K . H O H a a  T C p p  H T O  p  n a . l  b  H b i c  B O  A b i ) ,  T. e .  H a X O A A C b  

3 a  n p c A C . i a M H  H a u n o H a . i b H O H  f o p u c n p y A C H U H H .  n p n  c o B p e M e H H b i x  

c p e A C T B a x  M o p e x o A C T B a  -  o a h o  h 3  b c a y u i h x  c b s i í m o u i h x  3 B e H b e B  

M H p O B O T O  C O O O m C C T B a  [ 3 9 ] ,

B a a r o A a p a  o o n i T b i M  p e c y p c a M ,  M o p c i c n e  n p n o p o K H b i c  o o a a c T H  b o  

B C e M  M H p e  H C T O p H H e C K H  H B A Í H O T C H  O A H H M H  H 3  H a H O O . lC C  

3 K c n A y a T H p y e M b i x  p a n O H O B .  n p o o . i C M b i  h  n p o T U B o p c n n a .  C B H 3 a H H b ie  c  

HHTeHCHBHbIM  H C n0A b30B aH H eM  n p H O p C ' / K H b l X  peC y p C O B , H C H 3 0 C / K H 0  

n p H B O A A T  K  O O O C T p C H H K )  n p O O A C M  C O H H a A b H O - 3 K O H O M H H C C K O T O  

p a 3 B H T H H .  n p o o . i C M b i  M H O H C e C T B e H H O H  l O p U C A H K U H H  H K O H K V p C H H H H  

c p e A H  n o A b 3 0 B a T e A e i i  p e c y p c o B  n p n  O T c y T C T B H H  M e x a H H 3 M O B  

y p e r y A H p o B a H H H  c n o p o B ,  H e a A e i c B a T H b i e  ( J i o p M b i  o x p a H b i  p e c y p c o B ,  a  

T a i o K e  O T c y T C T B H e  H a u n o H a . i b H O H .  p c r u o H a . i b H O H  h  m c c t h o h  h o a h t h k h  

y n p a B A e H H H  n p n o p o K H b i M H  3 0 H 3 m h , o 6 e c n e H H B a i o i n e H  

H H i J i o p M a T H B H O C T b  n p n  n p H H H T H H  p e H i e H H Í í ,  n p i i B O A ^ T  k  n o T e p e  

C n O C O O H O C T H  K  y C T O H H H B O M y  p a 3 B H T H K )  [40].
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B CBA3H C CO K pam eH H eM  npHMOpCKHX TeppH TO pH H  PoCCHH (C 

p a c n a n o M  CCCP) n p u M o p c ia ic  TeppHTOpHH n p a o o p c T a iO T  -m a n c H a c  

TaK H a3b iB aeM b ix  «npoÖ A C M H bix p e r n o  h o b »  [ 4 1 ] ,  t a c

cöaA aH C H p oB aH H oe paiBHTHC. n o n c K  KOMnpoMHCCHbix p em eH H H  

CTAHOBATCA Ba'/KHblM YCAOBHCM pCTHOHaAbHOTO H  \  IC’/ICpC THO Ha.1 b HO TO 

3HaHeHHH. B oo.ibuiH H CTB C  npHMOpCKHX CTpaH n p o o A C \ia  y n p a B .iC H n a  

M opcKHM H n p u p o jH b iM H  p e c y p c a M H  n y T eM  p cra a M C H T a u n n  h  

p ery jH ip o B a H H ii KOHKpeTHbix b  u j o  b  h c a o b c h c c k o h  AcaTCAbHOCTH b  

MOpCKHX aKBaTOpHHX H  OCpCTOBbl.X 30H aX  OCY IHCCTBAaCTCa 
CnCUHa.lbHbIMH r o  CY j a  pCTBC H H bí M H Y LipC/KACHHiIMH [ 4 2 ] .

B n e p c n e K T H B e  b  t c  p  p  h t o  p  na a  b  h o  a  o p r a H H i a u a a  

n p O H 3 B O A C T B e H H b I X  C H A  H C H 3 6 C 5 K C H  p O C T  I H H M C H H a  n p H M O p C K H X  

p a n O H O B ,  n p C A O n p C A C A I I C M b l H  3 ( } ) ( } ) e K T H B H O C T b K )  H C n O A b i O B a H H I I  

M O K A y H a p O A H b l X  3 K O H O M H H C C K H X  C B 5 I Í C H  H  C  L U C  H e  B O B A C H C H H b lX  B

xo3A H C T B eH H b iH  o o o p o T  p e c y p c o B  M a p o  b o  r o  O K eaH a. H a  n p oT a/K C H aa  
AAHTCAbHOH HCTOpHH npH M O pC K H X  rop oA O B  H a  n e p B b r ä  n A a H  

B b lA B H raA O C b  TO OAHO. TO AP}TOC CBOÍÍCTBO M OpiI K aK  3KOHOMHHCCKOTO

pecypca . O ho Hcn0Ab30BaA0Cb a a ; i  TpaHcnopTHbix h c a c h .  a a ; i  pbiÖHoro 
npoMbiCAa. nocTeneHHO, HaaaHaa c 30 -x  r r .  X IX  b . ,  HaoapacT CHAy 
peKpeaiiHOHHaa ( |) \ h k l h h i  \iopa.

M apo b o  h  OKeaH 3aHHMaer 71%  noßepxHOCTH 3 C m h o t o  mapa. lACCb 
cocpcAOToacHbi noTCHaaaAbHbic 3anacbi TonAHBa h  Cbipba. b o  m h o t o  

pa3 npcBbiaiaioiHHC Te, h t o  H3BecTHbi HaM Ha cyrne. PaHO h a h  no3AHO 
OKeaH CTaHeT KpynHcaaiaM h c t o h h h k o m  pecypcoB, c HCTomeHHeM
KOTOpblX HCAOBCHCCTBO yACe CTOAKHyAOCb H a  C yH ie H ,  H e B  nOCACAHIOK) 
O H cpcA b. cp eA H  3THX p e c y p c o B  M oryT  o ia n a T b c a  p e c y p c b i  TeppHTOpHH, 

o c o o cH H O  A C (|)aaH T H bic b  n p a o p o K H b ix  30H ax. O n b iT  ü h o h h h ,  

H nA epA aH A O B , O A 3  yöcAHTCAbHO n oK a3aA  3(|)(|)CKTHBHOCTb c o  u a H a a  

H a o c p c r y  O KeaHa n y T eM  H aM biBa CTpoHTCAbHbix n A om aA O K  a a ; i  

npOMbIHIAeHHOCTH H  nOpTOB. H a  HeKOTOpblX TaKHX n A O H i a A K a X  

coopy>K C H bi n p c A n p a a T a a .  c  o a h o h  C T opoH bi, n oA yaa io iH H C  

H M n op T H p yeM b ie  C b ip b e h  t o h a h b o ,  a  c  A p y r o i i ,  O T n p aB .ia iom H C  
TOTOByK) npOAYKUHK) H a 3KCnOpT. B H H A epA aH A aX  y /K e  HCCKOAbKO 
BeKOB BblilBACHa HeOÖXOAHMOCTb H  aCACCOOOpa mOCTb OTBOCBaHHa y  

\ i o p a  TeppHTOpHH AAa ceA b C K oro  x o ia a c T B a  h  p a ee cA C H a a  

(3HaMeHHTbix HHAepAaHACKHx noAbAepoB) [ 4 3 ,  c .  7 9 - 8 2 ] ,

ripaopoKHbic TeppHTOpHH, b  o c o o c h h o c t h  pacnoAara Kimae 
OAaronpaaTHbiMH ycAOBHa\ia AAa MHoro(|)YHKUHOHanbHoro 
HCn0Ab30BäHHa, -  HaUHOHaAbHOC AOCTOaHHC OipOMHOTO maHCHHa. n p n  
npaKTHHeCKH HeH30eACHbIX KOH(})AHKTHbIX CHTyaUHAX, CBA3äHHbIX C 
B03paCTaK)HieH nOTpCOHOCTbK) B  3THX TCppHTOpaa.X pa3AHHHbIX OTpaCAeii
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X03JIHCTBä (MOpCKOÍÍ H /KC-TCiHOJOpO'/KHblH TpaHCnOpT, IipOMbIHIJieHHOCTb,
cejibCKoe X033HCTB0, pacceneHHe, pcKpcauusi). hx paunoHaabHoc 
HCn0JIb30BaHHe JO.T/KHO OCHOBbIBaTbCtf Ha KOMnjieKCHOÍÍ OUCHKC MHOraX 
BapnaHTOB pa iBHTna h  Bbioopa onTHMajn>Horo h3 hhx c v icto m hihpokhx 
H HHYMHO OÖOCHOBaHHblX jo a ro cp o iH b ix  nporH030B [105],

ripnopoK H aa 30Ha -  30Ha BaacHbix ro  cy j a  p e r  bc h h bi x HHTepecoB. 
ripupojonoabiO BaH H C jojdkho  î jc c b  CTporo KOHTpojnpoBaTbca 
rocyjapcTBOM. CTOJiKHOBeHHe HHTepecoB p a u n a H b ix  OTpacneBbix 
BejOMCTB, (JlHHaHCOBblX Ul Hl HTO B npH OOHICpOCCHHCKOM JC(|)HHHTC 
npHMOpCKHX TeppHTOpHH IipHBOJHT K KOHKYpCHHHH (J)YHKHHH: MHOTHe 
npupo jH bic  pecypcbi KpaiiHe my BCTBHTCJbHbi k aHTponoreHHbiM 
B03jeHCTBHHM, KOTopbie MOTyT CT3BHTb n o j  y rpo3y  caMO 
cymecTBOBaHHe H anoo jcc  ucHHbix npupo jH bix  KOMnjieKCOB. Ilo3TOMy 
pecypcbi npHMOpCKHX 30h  jo jd k h h  BOBjCKaTbca b Hcnojib30BaHHe Ha 
ocHOBe (|)cjcpajbH bix  nporpaM M  h KOMnjieKCHoro ynpaBjCHna. 
KOTOpbie JOJ'/KHbl COCTaBJIHTbCH Ha OCHOBe HaVHHblX jaHHbl.X.
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Saliou  F ay e1, Barrrol A li S ow 1’2 and  A lb an  L aza r1’3 

laboratoire de Physique de I Atmosphère et de l 'Océan -  Simeon 
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MOÆEJIHPOBAHHE CEHETAJIO-MABPHTAHCKOTO 
AnBEJIJIHHTA: KAK ©AKTHHECKH BETPA yflPABJIHFOT 
H3MEHHHBOCTBK) nOBEPXHOCTHOH TEMnEPATYPBI 

OKEAHA H B030EH0BJIEHHEM BOflHBIX MACC?
C a n rry  © a ire 1, B avio/i A /n i C o y 2, A /io a ii / la .sa p 2 

lJIa6opamopiw <pu3um anmoapepbi u OKeaua, uaymo-uccnedoeamenbCKim 
qemnp no OKeauozpacpuu ffcmap-Tuapya (CRODT/1SRA), Ceuezcm 

~ymteepcumem Suzemuopa, Ceuezan 
3JIa6opamopun oKeaHozpatpuu u Kjumama: nucjieuubie OKcnepuMeunibi 

u npuôJiujtceHux (LOCKAN),F[apujK, 0paHifux 
T he senegalo -rnauritan ian  w aters d isp lay  the h ig h es t SST  seasonal 

v arian ce  o f  th e  tro p ica l A tlan tic . It is p rim arily  resu lting  fro m  the 
co m bina tion  o f  u p w ellin g  fav o rab le  trad es an d  th e  IT C Z  m ig ra tion  
m ovem ents. In  th is p re lim inary  w ork , b a se d  o n  a V° O G C M , w e carried  
ou t a  firs t o rd e r o ff-line co m pu ta tion  o f  th e  heat b u d g e t te n n s  a im ed  at 
estim ating  the ac tua l w ay  E k m an  pum p in g  and  o th e r p ro cesses con tro l
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the SST high variance. We find that throughout the year, and even 
during the cold winter season, the major mixed layer heat balance seems 
rather to hold between horizontal advection by Ekman and coastal 
currents and spatially and temporally highly variables air-sea heat 
fluxes. In a comparable way, the water renewal at the coast seems rather 
carried out by the jet than by vertical currents. The role of the upwelling 
is however important for both quantities since it explains the mean SST 
gradients and the coastal jet. These results are naturally subject to model 
and forcing errors, hence a model intercomparison is underway.

ANALYSIS OF THE RELATIONSHIP BETWEEN 
GOVERNANCE MODELS AND THE PROCESSED OF 

ACHIEVING SUSTAINABLE DEVELOPMENT
Abiri Oluwatosin Niyi

MSc Sustainable and Environmental Management, UK.
E-mail: av005885@student.staffs.ac.uk

AHAJIH3 CBH3EH ME3CflY MO^EJIHMH VTTP AB.TEHHH H 
nPOHECCOM flOCTHaCEHHH YCTOHHHBOTO PA3BHTHH

A6npn OjiHBOTomn Hnii
yuueepcumem Cmocpcpopdmupa, Bejiutcoôpumauux

This paper will analyse the relationship between governance models 
and the processes of achieving sustainable development by evaluating 
various governance models in practise in various countries that has 
successfully achieved sustainable development, evaluate the role of 
various governance models identified from objective 1 in organization 
for economic growth and at the same-time organize towards achieving 
sustainable development and finally conceptualizing a model that will 
enhance the process of achieved sustainable development in developing 
countries with various challenges towards achieving sustainable 
development.

This paper will also discuss how globalization outcomes such as 
conflict of ideological differences, emergence of new power centres etc 
has disordered and proliferated the ideas, and agendas of sustainable 
development globally, where the processes of sustainable development 
is subject to national governance models and national discretion instead 
of global governance model and discretion.

This paper will then answer several questions including the 
relevance of governance model to various processes of achieving 
sustainable development, the paper will highlight the conflicts between 
governance models for economic growth and governance model to 
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achieve sustainable development, based on proper survey, the paper will 
identify governance models that caters for the basic principles of 
sustainable development and how. Finally the paper will make general 
recommendations to governance models that are essential to strategising 
to achieve sustainable development in developing nations with 
challenges.

THE HUMAN RESOURCE ESTABLISHMENT FOR 
MAINTAINING A SUISTAINABLE MARINE SPATIAL DATABASE
Dewayany Sutrisno, GatotH. Pramono, Ati Rahadiati, Suseno, Suzan N. Gili

National Coordinating Agency for Surveys and Mapping 
[BAKOSURTANAL], Indonesia 

E-mail: de wa v a n i d  b a kos u rta na 1. ao. i d

BBEÆEHHE HEJIOBEHECKHX PECYPCOB ÜJIfl 
nOÆÆEP»CAHHfl YCTOHHHBOH EA3BI MOPCKHX 

nPOCTPAHCTBEHHBIX / lAHHEIX
/fcBaiiHy CyTpncHO, raTOT H.FlpaMOHO, A th  Paxannara, Cbi03aH H. flacnji 

Haifuouajibuoe tcoopduuaifuoHHoe azeumcmeo no zeodesuu u 
tcapmozpacpuu (BAKOSURTANAL), Hudouesux 

A s a n  arch ipe lag ic  state, m arine spatia l da ta  are u rgen tly  n eed ed  as 
in pu t to  the m arine susta inab le  d ev e lopm en t p lan . H ow ever, the 
u tiliza tio n  o f  th e  m arine spatia l d a ta  is fac in g  the lack  o f  hu m an  
resources aw areness, especia lly  w ith in  the  leve l o f  d is tric ts o r  p rov inces. 
E ven , the ro le  o f  m arine  spatia l da ta  fo r  d ev e lopm en t p la n  is no t 
op tim ally  u tilized  due to  th e  ability  an d  its re la ted  po licy  in  m anag ing  
the reg iona l h u m an  resources, p rov inces and  d istric t. T herefo re , the 
hu m an  resou rces in  m arine spatia l da tabase  shou ld  b e  w e ll- tra in ed  in  
o rd e r to  im prove the aw areness o f  reg ional gov ern m en t in  m arine 
d eve lopm en t th a t can  be  im p lem en ted  b y  u s in g  spatia l data.

The aim of this study is to share the lessons learned in the 
establishment of local government staff, at provinces or districts level, in 
marine spatial database development. The process of knowledge transfer 
may consist of the creation of the spatial data and its database 
infrastructure, collecting the in situ information as input for the spatial 
data, understanding the content of the spatial data and its role in 
assessing the development plan, and input the data to the information 
system as part of sharing information. These activities were previously 
supported by Marine and coastal management project (MCMRP), a 
project aid by ADB within 2006 -  2008. One aim of the project is to set
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up marine development plan within 15 priority provinces. The results of 
the marine regional spatial database establishment are:

1. The improvement of regional staff ability in creating spatial 
database and understanding the role of those spatial data for regional 
marine development

2. The increase of awareness in utilization of marine spatial 
database for the sustainable development program

3. The increase of awareness in sharing information among 
regional and central government and admit they role as nodes in national 
spatial data infrastructure. For this reason, a standardized web-based 
information system was installed during the project.

An exit strategy program, such as creating the spatial regional 
assessment model was employed, using the spatial data that was created 
during the project. This program results in the increasing awareness of 
the regional staff in utilizing the marine spatial database for their marine 
management plan. However, the regional marine spatial database 
program faces the mutation or transfer of government official to the new 
post as the problem. In this case, the establishment of geospatial unit 
seems can overcome the problem in losing the spatial database system 
and its human resources.
Bibliography
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H C I I 0 J I B 3 0 B A H H E  H H T E P H E T  /(J IH  H H O O PIV IA IIH H  O B  
O IIA C H B IX  (O H ) H  O C O B O  O IIA C H B IX  (O O H ) 

r H f lP O M E T E O P O J IO rH H E C K H X  H B JIE H H H X  C E B E P H O H  
H A C T H  T H X O r O  O K E A H A

A.M. riojuiKOBa
TuxooKeancKuü OKeanojiozunecKuü imcmumym u m . Hjibmeea B.H. flBO 

PAH, Poccuüctcax 0edepaifux 
EjIH3KHe K HOpMe rHjpOMCTCOpO-lOrUHCCKHC yCJIOBHH B OKeaHaX H 

Mopax He npejCTaBjunoT maHHTC.ibHoro HHTepeca j j a  noTpconTCJCH. 
HCKjnoneHHe cocTaBjunoT CBCjCHna 06 onacHbix (OH) h  ocooo 
onacHbix (OOH) aßjCHnax. H m c h h o  t 3 k h c  aßjCHna oöycjiOBjiHBafOT 
CTHXHHHbie H J3/KC KaTaCTpO(|)HLICCKHC COOblTHa. npHBOjaLUHC K 
3HaHHTejn>H0My MaTcpna.ibHOMy ymcpoy. a nHorja h  t h o c j h  moreii. 
Il03T0My CBCJCHHa 06 OH H OOH flBJieHHHX npeACTaBJUHOT OOJbLUOH 
H H T epec j a  a u in p o K o ro  Kpyra n o jn > 3 0 B a T e je n . M c T o p n n c c K n c  
MaTcpna.ibi no rnjpoMCTCopojornn HaxojaTca npcuMvmccTBCHHO b o  
b c j k o t o  poja apxHBax, h t o  He noißOjacT ncnojn>30BaTb h x  onepaTHBHO 
H JJIH OOVHCHHa CTYJCHTOB B TOM HHCJie. /(ja  OblCTpOTO HiBJCHCHHa 
Hcooxo jHMbix MaTcpnajOB no onacHbiM h  o c o o o  onacHbiM 
THjpoMeTeopojorHHecKHM aßjCHHaM Ha aKBaTopnn ceBepHoii nacra 
T h x o t o  OKeaHa Kaie t o :  3KCTpc\iajbH0C pacnpocTpaHeHHe njaBynnx 
jbjOB: onacHoe h  o c o o o  onacHoe o o j c j c h c h h c  cyjOB; paiBUTna
BeTpOBbIX BOJH H ibIOH. COOTBCTCTBYK)LUHX rpajaUHH BbICOT; BOJH 
IiyHaMH; HCKJKWHTCJbHO rjyÖOKHX UHKJOHOB H Taii(})yHOB,
couaiomnx niTopMOBbie h  yparaHHbie BeTpbi b  M h t c p h c t  6 h j  co3jaH 
caíÍT TOH. /(aHHbie no OH h  OOH aßjCHHaM b  h cm  npejCTaBjCHbi b  
yjooHOH (JiopMe, no BceMy pcrnoHV j j a  Mccaucß. ce30H0B h  b  
MHorojeTHeM njaHC. a aT\ioc(|icpHaa nnpKVjanna no ceBepHoii nacTn 
Tnxoro OKeaHa - encejHeBHon HH(|)op\iauncH jciicTBua Ka>Kjoro rana 
3a nepnoj 1 9 4 9  - 2 0 0 9  rr. n b  Bnje HHjeKCOB. / ( aHa icpaTicaa 
xapaKTepncTHKa TnnoB aT\ioc(|)cpHbix npoucccoß. npcjCTjßjCHa 
noBTopacMOCTb. MHHHMajbHaa. cpcjHaa n MaKCHMajbHaa 
npOJOJDKHTejbHOCTb JCHCTBHa B CyTKaX, npeeMCTBeHHOCTb, 
BHVTpurojOBaa. MOKrojoßaa n kjHMaTHLiccKaa H3MeHHHBOCTb, Bca 
nepcHHCJCHHaa HH(|)opManna m o >kct  6bm> ycneniHO ncnojbiOßaHa b  
v h c o h o m  npoucccc CTyjeHTOB n acnnpaHTOB.
Buß. iiio ipa(|)iiii
1. B a c u jb C ß  A .C . ,  r io ja K O ß a  A .M .,  XpannemcoB 0 . 0 .  A H a m n  

C e30H H 0ÍÍ H3MeHHHB0CTH HHTCrpa JbH OH UHpKYjaUHH OxOTCKOTO 
M opa b  CBJ3H e ocHOBHbiMH THnaMH oapn n ccK H .x  CHCTeM H 3 J e r o
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PANEL 3 
Educational technology and modern methods of education 
for the development of national and regional potential for 

the support of marine sciences and observations

THE VIRTUAL LABORATORY FOR EDUCATION AND 
TRAINING

Luciane Veeck
WMO-CGMS Virtual Laboratory, United Kingdom 

E-mail: luveeck@gmail.com

BHPTYAJIBHAfl JIABOPATOPHfl n o  0EPA30BAHHK) H 
nOflTOTOBKE KA^POB

JhocnaH B h k

Bupmyajibuax Jiaôopamopux BMO-KTMC, Bejiutcoôpumauux
The Virtual Laboratory (VLab) is a global network of Training 

Centres specialising in Satellite Meteorology. Established in 2000 by the 
Coordination Group for Meteorological Satellites (CGMS) and the 
World Meteorological Organisation (WMO), the VLab aims to help 
improving the worldwide utilisation of satellite data and products all 
over the World. The VLab participants believe this can only be achieved 
by providing high quality training and supporting resources on current 
and future meteorological and other environmental satellite systems, 
data, products, services and applications.

At the present time, the VLab is a collaboration between several 
meteorological satellite operators and a number of Centres of Excellence 
in Satellite Training in Meteorology (CoE). Each CoE is responsible for 
satellite training within their WMO Region, and conduct regular online 
and face-to-face training lectures and weather briefings relating to the 
various uses for satellite and other supporting data within their regions.

Innovative technologies have been successfully used by CoE to 
deliver satellite training. Moodle, a freely available course management 
tool, has been effectively used in the online and blended learning 
courses organised. Online discussion sessions are a very important 
component of the VLab training activities. These online discussions, 
also called Regional Focus Groups (RFG), are organised by CoE to 
discuss weather briefings and the use of satellite products within VLab 
participants, students and researchers from neighbouring Countries.

Building upon the currently available expertise within the VLab 
network, present training activities are mainly focused on satellite
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remote sensing, with emphasis on high impact weather, climate and 
hydrometeorology. Taking into account evolving user requirements, the 
focus of VLab activities could be widened to support training related to 
ocean applications, hydrology and water management.

OCEANTEACHER: A VERSATILE TOOL FOR OCEAN DATA 
AND INFORMATION MANAGEMENT TRAINING

Peter Pissierssens, W. Rommens, M. Brown, G. Reed, L. Pikula, P. 
Nieuwenhuysen

IOC Project Office for IODE, Intergovernmental Oceanographic 
Commission (of UNESCO), Belgium 
E-mail: p.pissierssens@unesco.org

OCEANTEACHER: MHOTOCTOPOHHEE CPEflCTBO flJM  
nOflTOTOBKH KA^POB B OEJIACTH YTTPABJIEHHfl 

ÆAHHBIMH H HHOOPMAIfHEH OB OKEAHE
I l e T e p  r iH C c e p c c e H C , Y. P o m m c h c ,  M .E p o y H ,  r.P u j. J l .r in K y j ia ,  

n.H nëBeH xy3eH
Ocpuc MOK npoexma MOOJf, Mejtcnpaeumejibcmeeuuoii 

OKeauozpafunecKoü k o m u c c u u  (PDHECKO), Eejibzux
The International Oceanographic Data and Information Exchange 

(IODE) Programme of the Intergovernmental Oceanographic 
Commission (IOC) has a long tradition of providing technical training to 
data centres and marine libraries in Member States. As there are no 
formal academic curricula that focus on oceanographic data 
management, such training has been mainly passed on “from generation 
to generation” within the data centres. Through IODE, this national 
expertise has been shared internationally through ad hoc training courses 
or internships, resulting in a global network of 80 National 
Oceanographic Data Centres (NODCs). A technological “explosion” 
started with the Internet and World Wide Web in the early 1990s and 
has totally changed the operational processes of data centres and marine 
libraries. The combination of spectacular reductions in the cost of 
computer hardware — combined with the availability of the Internet — 
has offered many opportunities but also created many challenges, one 
being the need to re-train staff. A challenge to the IODE programme and 
to the NODCs has been the capacity to train and maintain a sufficient 
number of staff in each Member State. Experience during the past 20 
years has shown that retention of staff is a major problem, especially in 
developing countries as competent and trained staff are often
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“headhunted” by the private sector or they move to higher positions in 
their institutional hierarchy. It was thus found that within a few years 
staff at NODCs had changed completely and training had to be 
organized again. To face this challenge, as well as to address the 
continuing evolution in technologies, the IODE programme embarked 
on applying new technologies in its training programme. This started in 
2000 with the “IODE ResourceKit” and has led to the OceanTeacher 
project, which started in 2003. The core concept of OceanTeacher is to 
develop an “encyclopedia” of knowledge related to ocean data and 
information management, as well as course outlines. This combination is 
used first and foremost during classroom-based courses but can also be 
used for distance learning. The success of the approach has led to the 
OceanTeacher Academy (OTA). This project, funded by the 
Government of Flanders (Kingdom of Belgium) provides an annual 
teaching programme including up to 10 courses, taught at the IOC 
Project Office for IODE in Oostende, Belgium, and sometimes also at 
regional sites. The regular cycle of standardized courses on 
oceanographic data and information management has a global 
geographic focus in terms of audience and provides the most up-to-date 
expertise to students. The courses are aimed at NODC staff but 
increasingly also at University students who otherwise would never be 
exposed to the importance of professional data and information 
management. Such courses are now also taught at Universities or 
Postgraduate courses. In order to address the long-term impact of the 
training effort, emphasis is increasingly placed on train-the-trainer and 
distance learning. In this regard it is worthnoting that all lectures are 
now (starting March 2010) video-recorded and made available through 
the OceanTeacher web site. Experiments with live videocasting (and 
allowing interaction through chat-type technology) are also planned. It is 
expected that the use of these advanced multimedia techniques will 
substantially increase the student audience and therefore contribute to a 
more sustained impact of IODE’s training efforts.
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RECENT GEONETCAST DATA DISSEMINATION AND 
TRAINING INITIATIVES FOR MARINE ENVIRONMENTAL 

RESOURCE MANAGEMENT
Valborg Byfield1, Stewart Bernard2, Steve Groom3, Tim Jacobs4, Christo

Whittle5
National Oceanography Centre, Southampton, United Kingdom 

2Ecosystems Earth Observation, CSIR-NRE, South Africa 
3Plymouth Marine Laboratory, Plymouth, United Kingdom 

4VIT0, Belgium
sMarine Remote Sensing Unit, University o f  Cape Town, Cape Town,

South Africa 
E-mail: valborari noc.soton.ae,uk

HE/IABHHE HHHIfHATHBBI GEONETCAST IIO 
PACnPOCTPAHEHHK) / l AHHhlX H nOflTOTOBKE KA/IPOB 

flJM ynPABJIEHHfl MOPCKHMH nPHPOflHBIMH 
PECYPCAMH

B a.roopr E anijm im 1, C rbioapT  EcpHapx. C th b  TpyM3, Thm Jf/KaKOOC1.
KpncTO Y h ttji5

1 Hatfuoucuibubm OKeauozpatpmecKuü ifeump, CaymzeMnmou, 
Bejiutcoôpumauux

2 Ecosystems Earth Observation, CSIR-NRE, lOofcuaM Acppuxa 
3MopcKaR jiaôopamopuM, TIjiuMym, BejiuKoôpumauuM 

4 VITO, Eejibzux 
5 Omdeji ducmauifuoHHOzo 30udupoeauun MopcKoü cpedu, 

Yuueepcumem Keùnmayua, lOotcuax Acpputca
Many developing countries are exposed to severe environmental 

risks. Their need for adequate environmental information remains high, 
and is essential for their sustainable development and management of 
natural resource, and for adapting to impacts of climate change.

Reliable access to this key information is often lacking. Marine 
science institutes, for instance, are mostly located near to the coast, 
away from the mainland Internet infrastructure.

GEONETCast overcomes existing telecommunication limitations 
through a near-real time, global network of satellite-based data 
dissemination systems designed to distribute essential data to diverse 
communities around the world. Using low-cost receiving systems and 
software tools, users have access to a range of data products and 
information as a basis for environmental monitoring and sound resource 
management. Two recent projects funded by the European Community's 
7th framework programme, make use of the GEONETCast concept. 
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DevCoCast (GEONETCast applications for and by Developing 
Countries) started in May 2008 and distributes existing environmental 
added-value data (both in-situ and satellitebased) from various sources 
in Africa, South and Central America and Europe to a broad range of 
end-users in developing countries around the world. The portfolio 
includes land, atmospheric and marine products. EAMNET (Europe- 
Africa Marine NETwork) is just starting, and will build on the marine 
component of DevCoCast, extending the spatial coverage and product 
portfolio to include marine data from a range of optical, infrared and 
microwave sensors.

Training and development of technical capacity are key activities in 
both projects. Working with existing initiatives in Africa, DevCoCast 
has installed new receiving systems and provided training in real-time 
image acquisition, database concepts, data storage and basic techniques 
of image processing and analysis. Hands-on lessons developed for the 
project use free and open-source software tools such as Bilko and 
ILWIS to demonstrate key applications of land, marine, meteorological 
and disaster products available from GEONETCast. African and 
European partners in EAMNET will develop course material for a new 
MSc course in Ocean Remote Sensing, which will run initially at the 
University of Cape Town, and later also at the universities of Dar es 
Salaam and Ghana. At the end of the project teaching resources 
developed for these courses will be made freely available to other 
African universities and distributed via the GEONETCast training 
channel and on-line as selfstudy lessons in coastal and marine 
applications of Earth Observation data.
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EDUCATION AT SEA -  EDUCATION FOR THE SEA: 
MESSAGES FROM THE OSTEND «OCEAN SCHOOL 010»

MEETING
Jean-Pierre Henriet1, Willy Baeyens2, Jan Seys3, Andres Rüggeberg1 and 

the participants of the Ostend ‘Ocean School 010’ meeting 
1 Ghent University, Renard Centre o f  Marine Geology, Belgium 

2Free University o f  Brussels, Department o f  Analytical and 
Environmental Chemistry, Brussels, Belgium 

3Flanders Marine Institute, VLI, Belgium 
E-mail: ieanpierre.henriet@ugent.be

0EPA30BAHHE HA MOPE -  0EPA30BAHHE flJIfl MOPH: 
nOCJIAHHH OT «OCEAN SCHOOL 010» B OCTEHflE

XfaH-ribcp XeHpneT1, Bhjuih B a iie H C 2, Ah Chc3, Afupcc Pmrcocpr1 n 
ynacTHHKH «Ocean School 0 1 0 »  b  O c t c h j c .  Ec.ibrmi 

1 I f e u m p  M o p c K o ü  z e o j i o z u u  P e u a p a ,  y u u e e p c u m e m  r e u m a ,  E e j ib z u x  

2 K a t p e d p a  a u c u i u m m e c K o ü  x u m u u  u  s k o j io z u u , O r n K p u m u ü  

y u u e e p c u m e m  E p t o c c e j i x ,  E e j i b z u x  

3Q jio M a u d c K u ü  M o p c K o ü  U H c m u m y m , E e j ib z u H  

The ‘Ocean School 0 1 0 ’ meeting convened in Oostende February 
1 6 -1 7 , 2 0 1 0  under the auspices of the Committee of Oceanology of the 
Royal Academies for Science and the Arts of Belgium and with the 
cooperation of VLIZ, the Flanders Marine Institute. Key questions 
addressed were (1) are we providing the right marine scientists and 
engineers, with the right profile, both to Science and Industry, and if not, 
how can we take action, and (2) how can we further promote “education 
at sea” and “education for the sea”.

In a first session, various delegates and stakeholders conveyed the 
vision of Industry and of Academia on the competences expected from 
young scientists graduating as MSc in Ocean Science programmes. The 
second session provided an overview of graduate programmes in 
particular in the “Hanse World” of NW Europe and hinterland, 
bracketed by the venues of the two major international meetings in 
ocean science, policy and education in 2010: the IOC50 conference in 
St. Petersburg and the EurOcean 2010 conference in Oostende. The 
overview, which was not meant to be comprehensive, already revealed a 
rich spectrum of complementary opportunities. A particular attention 
was paid to the consolidation and development of possibilities of 
training at sea, a crucial component of any education towards Ocean 
Science and Technology.
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A full half day session was devoted to the discussion of the strategy 
and action plan, along different tracks: (1) enhancing cooperation 
between Ocean Schools, with a possible NW European pilot project in 
the “Hanse World” from Ostend to St. Petersburg and hinterland - from  
Secondary School to Doctoral School, (2) the learning of the 
Governance of the Sea, (3) the learning of Biodiversity, (4) integrating 
vocational and academic education for the Sea - Academia-Industry 
Partnership (5) European Coastal Stations - windows on the sea, (6) 
Floating University - past and future, (7) mining of Museum collections 
and Data centres for Ocean Science and Education, and (8) Ocean core 
science literacy -  towards a Core Science Academy.

CAPACITY DEVELOPMENT THROUGH TRAINING AT SEA: 
HISTORY AND LESSONS LEARNED FROM THE LAST 20 YEARS

Alexei E. Suzyumov
Intergovernmental Oceanographic Commission o f UNESCO

HAPAIIfHBAHHE nOTEHIfHAJIA IIYTEM nOflTOTOBKH 
KAflPOB B MOPE: HCTOPHfl H YPOKH nOCJIEflHHX 20 JIET

A. E. Cy3K)MOB
M ejtcnpaeum ejibcm eeuuax O K eauozpa fm ecK a ii k o m u c c u x  PDHECKO

Shipboard training has always been on the IOC agenda. However 
throughout the years the approach has changed from occasional, non- 
systematic training provided mostly in the use of modem oceanographic 
equipment to long-term capacity development programs of training in 
marine science.

The Training-through-Research (TTR) endeavor started by 
UNESCO in 1991 at the initiative of Moscow State University and 
became an IOC program within TEMA in 1995 (Resolution XVIII-14). 
The founding group of researchers succeeded in combining the two 
seemingly (at that time) uncompromising needs for education and 
cutting-edge research, and formulated the concept that is reflected now 
in the program title. Twenty years ago this approach was innovative and 
challenging, and no other program of the same nature existed in Europe 
or elsewhere. Since that time the TTR approach has been accepted 
globally and applied, fully or partially, in some other endeavours (like 
the IOC/HAB program or even announced at the site of ‘Institut national 
de recherche en informatique et en automatique Paris-Rocquencourt’).

The annual TTR cycle as fully established by the year 1992, 
includes: (i) preparation of an international cruise by the TTR Executive
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Committee; (ii) TTR cruise that combines an extensive research 
programme, on-the-job training and daily lectures and seminars for 
trainees; (iii) after the cruise - exchange of the participants for data 
processing and analyses; (iv) six months after the cruise, a post-cruise 
conference to present and discuss results of on-going analyses and 
interpretation of data, and to co-ordinate with other regional studies; (v) 
preparation of scientific reports and publications. From the very 
beginning it was decided to concentrate research efforts at the most 
intriguing scientific issues. This created the basis for the TTR success 
including in training in breaking-through science. Many of the TTR 
research results are pioneering indeed.

TTR has never been working in isolation. Its proven flexibility and 
excellent research results attracted a considerable number of eminent 
scientists who came on board with their scientific ideas, research targets, 
their students, and funds. Co-operation was established with a number of 
research projects of the European Union and the European Science 
Foundation, in addition to many national projects of countries 
surrounding Europe. The TTR research focus is on Geosphere- 
Biosphere coupling processes on continental margins and sedimentary 
processes both shaping the sea-bottom environments and ecosystems.

Over 980 participants from around the world attended seventeen 
(17) TTR omises and nearly twice as much became involved in various 
training courses, workshops and post-cmise research conferences.

TTR have inspired several other endeavours. They more resemble 
traditional shipboard training programs as do not imply the full but a part 
of the TTR cycle. These programs however represent important national 
and international efforts in capacity development and valuably contribute 
to the Capacity Development Programme of the IOC. These are:

- Baltic Floating University (BFU) project that started in 1993 at the 
initiative of the Russian State Hydro-meteorological University. Its 
specificity is in the use of two ships: a sailing catamaran that work in the 
coastal waters while a rented oceanographic vessel operates offshore. 
BFU provides training in collecting and analyzing hydro-meteorological 
and environmental data and promotes regional and inter-regional 
cooperation between universities that teach marine science and 
integrated coastal management. Target groups are undergraduate and 
post-graduate students. Cmise data are used for writing up BSc and MSc 
theses. Some 300 students from 30 countries have already been trained 
in 17 BFU omises;

- Caspian Floating University (CFU) was launched in 1999 
(approved by the IOC Resolution XX-19) to promote cooperation and 
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mutual understanding among the nations of the region for conservation 
and rational exploitation of the Caspian natural resources. The Marine 
Ecology School launched within CFU in 2001 involves senior 
schoolchildren, teachers from rural schools and other stakeholders from 
coastal communities. CFU research is based on integrated 
multidisciplinary approach to ecosystem studies. It has been executed by 
the Caspian Fisheries Research Institute (Astrakhan, Russia). Some 200 
trainees (mostly from Russia) attended its various activities;

- University of the Sea (UoS) is dedicated to building marine 
science capacity in the Asia Pacific region. The program endeavours to 
give the students the opportunity to gain the skills and knowledge 
required for participation in the global debate on the use of the ocean. 
UoS is a partnership between the IOC and universities and Networks in 
the region with the leading role of universities of Australia. Nearly 70 
trainees from the region attended so far seven (7) UoS omises, 2005- 
2009.

The 2009 global crises became an obstacle for training at sea. The 
number of research omises globally diminished. There were no UoS 
omises after February 2009. Under the IOC umbrella only a small-scale 
BFU cruise in the coastal Baltic was carried out in the summer of 2009.

Lessons from 20 years of experiences
To create a successful capacity development program that would 

include shipboard training, the following elements seem to be 
indispensible:

1. Exciting novel and challenging problems of current interest need
to be identified for each cmise, as this will attract the interest of
students, leading researchers and funding agencies.

2. Programs need to have a clear and concise structure that ensures 
professional training at sea by experts in the discipline.

3. The student mix must be suitably diverse to accommodate many 
of the countries in the region.

4. Cmises should be constmcted to ensure a strong inter-disciplinary 
approach.

5. Time should be allocated to give students on-board a fair idea of
the many different aspects of oceanography, training them in the
collection, analysis and presentation of findings.

6. The ship-board training is an essential but not the only 
component. Supervisors should continue working with the students on 
data processing and analyses and ensure that participating students 
receive as much exposure as possible through writing up their results,
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presenting them at national and international fora and publishing in 
peer-reviewed literature.
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NETWORK APPROACH IN THE DEVELOPMENT OF A 
STRATEGY OF EDUCATION IN THE FIELD OF INTEGRATED 

COASTAL MANAGEMENT (UNITWIN/WICOP NETWORK)
Angel del Vails Casillas1, Alfredo Izquierdo1, Alexei Suzyumov2, 

Nikolay Plink3
1 University o f  Cadiz, Spain 

2 Intergovernmental Oceanographic Commission o f  UNESCO 
3Russian State Hydrometeorological University, Russian 

Federation 
E-mail: Hangel.valls@uca.es

CETEBOH nOÆXOÆ IIPH PA3PAEOTKE CTPATETHH 
0EPA30BAHHÍI B OEJIACTH FO M fl.il EEC HO TO 
ynPABJIEHHfl nPHEPEaCHBIMH PAHOHAMH 

(UNITWIN/WICOP CETH)
AHxen nc.ib Bajibc Kacnjibnc1, A.ibtJipcjo HcKbcpno1. Ajiencen 

C k )3K)m o b2, Hmcojian IfjinHK3
Yuueepcumem Kaduca, Hcnauun 

2 MeoKnpaeumejibcmeeuuaH OKeauozpatpuuecKaH k o m u c c u h  IOHECKO 
3P o c c u ü c k u ü  zocydapcmeeuubiü zudpoMemeopojiozmecKuü 

yuueepcumem, Poccuüctcax 0edepaifux
There are too many arenas in the World on which conflicts between 

various stakeholders or even countries occur. One of it is the coastal 
zone where more than 60% of the global population lives. This figure 
will only increase with time.

Integrated Coastal Management (ICM) is considered among 
mechanisms to prevent the conflicts. ICM is indeed a new discipline that 
has been developing in a very dynamic way. In mid-1990th only a few 
universities were providing the ICM course while now nearly every 
university in Europe offers it. The first international conference entirely 
focused on the ICM education took place in Genoa (Italy) 12 years ago. 
But since 2004 thanks to the EU support through the Erasmus Mundus 
Programme a Master Course in «Water and Coastal Management» has 
been given at the European level.

When trying to apply integrated coastal management in practice, 
coastal users (be it industries or the local population) meet an obvious 
difficulty: the ICM discipline is still not well developed. Academia still 
cannot provide a unified scenario for the ICM implementation, conflicts 
are not easy to resolve. Practinioners offer various scenarios that do not
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necessarily take into consideration three major ICM components: 
environmental, economic and social. ICM as a discipline has been 
developed in parallel to practical implementation of various coastal 
projects going through a series of trials and mistakes.

In our view, the way to minimizing these mistakes is joining forces 
and knowledge sharing, and networking is an efficient mechanism 
indeed. Networking permits to ensure a better quality of education by 
learning from success stories of the partners, of their plans and in fact by 
working together. For one university particular that just starts the 
educational programme in ICM, like was the case of RSHU a few years 
ago, it is not an easy job.

ICM is based on the interdisciplinary approach. The ICM education 
has to be based on various disciplines: environmental, economic and 
social. Contrary to some other countries like the United States, France or 
Italy, Russia does not have the coastal law or coastal management plans. 
There is no any critical mass of specialists that could develop ICM plans 
at the national level. Until recently ICM was not recognized as a 
discipline for university curricula. But coastal conflicts do exist. It is for 
this reason that UNESCO has supported the establishment of the first in 
Russia ICM Department at RSHU. For the same reason UNESCO 
supports the RSHU efforts to establish long-term co-operation with 
various universities in Europe and elsewhere. The authors believe that 
the established co-operation has become mutually beneficial.

Inter-university co-operation ensures the exchange of wise/good 
practices. The TEMPUS programme is a very good mechanism for 
introducing these practices, developing common educational space, 
standards and mobility. It has however a few limitations such as:

the TEMPUS projects are limited in time (up to three years); 
well focused on education, they do not include a research 

component, badly needed in the case of ICM.
The UNESCO developed “training-through-research” approach 

compensates these limitations. A synergetic effect is ensured when 
experiences from various educational, scientific and practical projects 
are taken together. Networking not only helps providing for better 
education standards but increases the stability of the process.

Members of this ICM Network first met and discussed the matter at 
the Genoa Conference in 1998. Shortly after the meeting a project 
proposal on ICM education and training was submitted to and accepted 
by the TEMPUS/Tacis programme, and Aveiro University joined the 
consortium. The main results of this first project (COMET-1) were the 
creation of an ICM Department at RSHU and the development of an 
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ICM curriculum by means of an enhanced teaching staff collaboration 
and students exchange.

The recognized success of the COMET-1 project leaded to the idea 
of establishing a formal network between several universities in Europe. 
This was done in 2002 in the framework of the UNESCO’s University 
Twinning (UNITWIN) programme, when a “Wise Coastal Practices for 
Sustainable Human Development” (WiCoP-EUROPE) Network was 
formally established with rather ambitious goals. Two other universities 
(Bologna and Riga) joined the consortium.

The existence of the WiCoP Network helped the consortium to 
continue assisting each other, RSHU on the first place, after the 
termination of the COMET-1 project. Several workshops took place in 
the participating countries permitting bringing in quite a number of 
specialists, not only educators but also practitioners. All above has 
further stimulated the development of the ICM education and training. 
RSHU has made a further step forward by bringing in the network a 
number of pilot projects from which “wise coastal practices” have been 
drawn. A good example is the White Sea project resulted in the first in 
Russia Strategic Coastal Management Plan that has been accepted by the 
regional administration. Yet another project, the Baltic Floating 
University with its strong coastal component also contributes .

Resulting from joint efforts by the network members, one more 
project, COMET-2 was submitted and later accepted by the TEMPUS 
programme. It is focused on the development of the two-level 
educational scheme at RSHU as suggested by the Bologna Declaration.

Nowadays, different initiatives are conducted as part of the network 
that can be summarized such us: MACOMA (Marine Coastal 
Management Ph.D. Erasmus Mundus programme) that involves 
University of Cadiz as coordinator and 4 more Universities in Europe 
(Aveiro, Algarve, Bologna plus RSHU). It includes some associates 
partner all over the world (China, Brasil, UNESCO, LOICZ, etc.); The 
Bank Santander has put some financial assistance to provide support to 
this network in different activities such us The Baltic Floating 
University or the recent Russian-Spanish Foundation (Aula Hispano 
Rusa) at the UCA. All to maintain a “sustainability through networking 
diversification”

Yet another Tacis Cross-Border Co-operation project at RSHU, on 
“Decision making tools for the implementation of integrated coastal 
management in Primorsk area” contributes to the improvement of the 
educational process at RSHU by giving students from the ICM
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Department the opportunity to implement in practice their theoretical 
knowledge.

In our view, the networking has tremendously assisted RSHU with 
entering the Bologna process. Each of the member universities brings in 
the network the best it has. In the beginning RSHU was strong in 
studying physical processes but weak in socio-economic domains. But 
this component is strong in Aveiro university. Bologna university has a 
long-term experience in regional planning, etc.

When we talk of a particular university we certainly have in mind 
concrete people as it is the human component that makes the network 
strong. Altogether the network members in a creative way contribute to 
forming a common European education space. And last but not least 
they contribute to mutual understanding and peace-building: 
fundamental objectives of the United Nations.

DEVELOPMENT OF MARINE BIOLOGY AND ECOLOGY 
EDUCATION SYSTEM AS A PRIMARY TASK TO IMPROVE THE 

STATE OF COASTAL MARINE ENVIRONMENT IN RUSSIA
Alexander O. Vershinin 

P.P. Shirshov Institute o f  Oceanology, Russian Federation 
E-mail: vershininaleksandr@vandex.m

PA3BHTHE CHCTEMBI0EPA30BAHHÍIB OBJIACTH 
MOPCKOH EHOJIOrHH H 3KOJIOUHH KAK 

II1PBOOM1P11I1AÍ1 3 V1AMA/LUI Y IYMIIII IIIDI
COCTOHHHH ITPMEPE'/KHOM MOPCKOH CPEflEI B POCCHH

BepuiHHHH A.O.
Hucmumym OKeauojiozuu PAH, Poccuüctcax 0edepaifux

The main obstacle for restoration, conservation and/or improvement 
of coastal marine ecosystems in Russia rests in minds of people 
inhabiting shores of seas and oceans. There is an almost complete 
ignorance in all that concerns marine environment and biota, marine 
ecology, and marine conservation -  not only in coastal communities at 
the most polluted, eutrophied and overfished Black Sea shores: the same 
is the case along the whole Russian coastline -  and it is huge. Most 
environmental problems encountered in coastal waters of Russia, 
including devastation of marine resources and species being brought to 
the brink of extinction -  like monk seal and tuna no more living in Black 
Sea, like disappearing palamud and sturgeon in the same Sea are the
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direct consequences of the mentioned ignorance of coastal population 
including local administration and mass media.

All efforts of national and international institutions and programs, 
single actions undertaken by environmentalists can not improve the 
general situation, because of the mentioned marine ecological ignorance: 
any claim like “Save the Sea” or “Save [some animal species]” cause an 
obstacle in minds not understanding what is the sea (except 
understanding that sea gives some fish, attracts summer tourists, and 
represents a fine natural sewerage).

And there is no surprise in this situation -  there are no more then 
three to five universities in Russia that teach marine biology/ecology at 
some decent level. Their production is several students a year. There is 
even no a textbook on marine biology/ecology in Russian language - not 
a single one, at all. There are no teaching basics of marine biology, no 
classroom or field studies of near-shore marine biota in middle schools 
at marine coasts.

To improve the situation a system of marine biology/ecology 
education must be implemented in maritime regions, in a descending 
manner: from universities and research institutions to teachers’ colleges 
and schools. The textbooks need to be written or translated from other 
languages. Our program for schoolchildren called Living Black Sea was 
initially implemented in Russian Federal Children Center Orlyonok; it 
may serve as an example. It includes classes, field excursions, 
discussions; special teaching tools were developed: a book Life of the 
Black Sea, multimedia DVD Marine Life, web-site htto://blacksea- 
education.ru. wall posters, Log book of a young sea explorer etc.

DEVELOPMENT OF KNOWLEDGE BASES FOR DECISION 
SUPPORT AT ECONOMIC ENTITIES USING 

ENVIRONMENTAL INFORMATION
Ye.D. Vyazilov

All-Russian Research Institute o f  Hydrometeorological Information 
-  World Data Centre, Russian Federation 

E-mail: viaz&meteo.ru 
The problems that do not permit environmental data to be 

turned to good advantage can be outlined as follows. Damage 
caused by emergencies is attributable not so much to the lack of 
significant technological advancement as to the low level of 
decision makers’ (DMs) awareness and inadequate account of the 
available information. In most cases DMs use information by 
intuition or on the basis of their own experience. Totally identical
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conditions of the environment recur very rarely. As a result the 
knowledge gained by DMs in the course of their activities tends 
to disappear after a while and cannot be used when identical 
environmental conditions are experienced again. Training of 
DMs to take due account of environmental conditions requires 
considerable resources. Dependence of the economy performance 
on the environment has not been studied adequately. Due to the 
large amount of information DMs can not respond to the 
continuous changes in the environmental conditions in a timely 
fashion. Sometimes information is not properly recorded, 
sometimes it is not delivered, and often it is not used properly or 
just ignored. Forms of information delivery are far from being 
perfect, information comes from various sources. It takes 
considerable time to deliver information. Sometimes delivery 
time is too long for DMs. Not all steps of information processing 
are automated. DM does not always know how and when to use 
operational, forecasting and climatic information. There are no 
legal norms to bring DMs to responsibility for not using 
information or for not taking measures to prevent damage. 
Potential damage from underestimation of environmental 
conditions may be significant and therefore the cost of the 
inadequate use of information may also be high. Attempts to 
improve consideration of environmental conditions by increasing 
the amount and range of information can cause even more 
difficulties for DMs. A number of potential emergency situations 
are huge, but a number of recommendations should be 
reasonable.

To resolve the above problems or to make them less 
significant it is necessary to develop decision support systems 
(DSS). DMs need not tables with initial data, analytical, 
forecasting and climatic information, but messages containing 
warnings on critical value accidence, information on probability 
of hazards, information on potential losses, and information on 
hazardous impacts and recommendations on decision making.

DSS can do the following: take into account impacts on 
specific points and on the total area under consideration; allow 
for the effects of the environment on economic entities (objects) 
in any geographical region to be analyzed; distinguish impacts 
and changes caused both by different phenomena and by their 
combination; signal when objects are or can be in adverse 
environmental conditions, e.g. in the area affected by fog, storm,
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tropical cyclone or in the area where the probability of hazardous 
ice events is very high, etc.

The main component of DSS is a knowledge base based on 
the following concept: if we know environmental conditions it is 
possible to predict potential impacts on the economy; if we know 
impacts it is possible to give a set of recommendations on how to 
prevent (reduce) losses or how to use natural resources most 
efficiently. Decision making criteria are safety of people and 
property, reduction of losses, increase of profit, materials saving, 
etc.

Knowledge base is a set of rules formulated in a formalized 
way using if, that, else.

If “Water level in S.-Petersburg >150 cm” that “To give out 
warning information “Hazards for building on coastal river Neva 
is possible” and recommendations “The valuable goods carry out 
in second floor” else “To switch another rule”.

To have a knowledge base in place it is necessary to: develop 
tools of identifying and getting knowledge from experts; arrange 
the information flow from available information systems 
(operational data, analyses, forecasts, climatic information) 
through the system of information resources integration; maintain 
knowledge bases up to date. The last step includes the following: 
development and maintenance of knowledge bases in the 
distributed environment; formalization and dissemination of 
knowledge and provision of access to knowledge; knowledge 
coordination and consistency check; registration of users by 
setting personal user profiles; continuous check of coming data 
for critical value accidence with respect to specific economic 
object and specific technological processes typical for these 
objects; generation and delivery of messages to DMs.

DSS makes it possible to: deliver initial, analytical, 
forecasting and climatic information at any moment, in any point, 
on any region and to any device; take into account all operational 
information and on its basis provide recommendations on 
decision making; optimize shirt-term and long-term planning; 
minimize damage and losses due to prompt and informed 
decisions.

Currently a static page showing examples of impacts and 
recommendations for various marine hazards is available at 
http:/Avww.meteo.m/nodc/proiect2/actionhtmhttp://www.meteo.ru/nodc/ 
Product/recomhtm#m
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Introduction
The effective management in economic entities by using 

environmental information is prevented by the following problems: poor 
awareness of decision-makers and the available information 
insufficiently taken into account. In most cases, decision-makers use 
information by instinct or from their experience. Absolutely identical 
environmental conditions are repeated very rarely; therefore, knowledge 
acquired by a decision-maker is lost in the course of time and can’t be 
used when the similar conditions arise again. Relations between 
management results and environmental conditions are poorly studied. 
Due to a large volume of information, decision-makers are unable to 
respond quickly enough to permanent changes of the environment. 
Sometimes information is not observed/not registered, not made 
available for decision-makers, not used or is simply ignored. The 
number of the possible situations is huge, while the number of 
recommendations is to be limited.

To solve this problem or to make it less significant, decision support 
systems (DSS) are to be created. Instead of tables with original, 
analytical, prognostic and climatic data, decision makers are to be 
provided with warnings about exceeded critical values of environmental 
parameters and information on the probability of events, anticipated 
losses and hazardous impacts, as well as recommendations for decision­
making.

This line of investigations has been developed for more than 15 
years [1-4], Unfortunately, unlike the early 1990-s, when a quick 
retrieval and access to the data required was impossible, which was the 
most serious problem in the DSS development, the main problem now is 
knowledge formalization for DSS.

Main decisions
DSS is to take into account point and area impacts; make it possible 

to analyze environmental impacts on industrial entities in any 
geographical region; differentiate between impacts and changes 
produced by different events and by their combined effect; give 
warnings when the entities are or can be exposed to hazardous 
environmental conditions, such as floods, droughts, etc. A scheme of 
environmental data processing is shown in Fig.l. The analysis of this 
scheme shows that in order to create DSS, it is necessary to computerize 
data collection from all platforms and to establish integrated data 
processing for regular updating of time series, creation of data at grid 
points, and derivation of climatic and prognostic characteristics. Based
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on all types of information, it is also necessary to reveal 
anomalies/extreme situations.

DSS is relied on the knowledge base that is created from the 
following idea. Knowing the environmental conditions, possible 
environmental impacts on economic entities can be determined in 
advance. Knowing the impacts, a list of recommendations for 
preventing/reducing losses or raising the efficiency of the use of natural 
resources can be made. Safety of people and tangible assets, damage 
reduction, profit increase, material saving, etc., can be served as 
decision-making criteria.

Knowledge base represents a set of rules written in the formalized 
form as follows:

if , that , else
Examples of the rules are given below.
Rule 1. If: “Water level in the vicinity of the University of Mines in 

St-Petersburg is higher than 150 cm”, That: “To give information on 
hazards” -  “Impoundment of basements is likely to occur in the 
buildings of the Neva River bank”, Recommendations -  “To transfer 
tangible assets from the basements to the first or second floors”, Else:

Platforms

Global
GIS

D ecision­
making

RVs BuysA ircraft H M  Station Satellites

Forecast

Atmo-, hydro- sphere 
(Ta, V, P ...) (Tw, S, D.)

Atmo-, hydro- sphere 
(Ta, V, P  ) (Tw, S, D ...)

Time srties Analyses

Impacts
Situations

Anomalies

R ecom m endations

Decisions for economic sectors: fleet, fish-breeding, hydraulic construction, health 
protection, tourism, mining operations, etc.
Econom ic entities: administrations, enterprises, ships, ports, beaches, etc.

Figure 1 -  Scheme of environmental data processing
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“To go to Rule 2”.
Rule 2. If: “Wave height is >5 m” That: “To give information on 

hazards” - “Small ships are at probable risk”, Recommendations - “All 
ships are to shelter in small bays, creeks and ports” Else: “To go to Rule 3”.

Rule 3. If: “Air temperature is <-30°C” That: “To give information 
on hazards” - “Frostbite is probable”, Recommendations - “To 
increase heat supply in dwelling houses and offices”, Else: “To go to 
Rule N”

The following is being done to create the knowledge base: tools to 
discover knowledge from experts are developed (fig. 2); data flow from 
the available information systems (current data, analyses, forecasts, and 
climate) is established through the information resource integration 
system; and knowledge base is maintained in the actual state. The last 
stage includes creation and storage of knowledge bases in the distributed 
environment, formalization, knowledge diffusion (knowledge 
distribution and providing access to it), knowledge coordination and 
consistency control, user registration by adjusting personal user profiles, 
permanent estimation of values in data flows so that they do not go 
beyond the threshold for definite entities and their technological 
processes, as well as generation and delivery of messages to decision­
makers.

Main functions of the knowledge discovery subsystem are:
• viewing the list of extreme situations;
• viewing the situation description;
• changing and adding the parameters of the situations described;
• choosing the type of information (current data, analyses,

forecasts, climate);
• adding, editing and removal of impacts;
• adding, editing and removal of recommendations;
• using a clipboard.
The subsystem makes it possible to add, change and remove 

parameters related to the event. This is done with the help of references 
“Edit”, “Remove” and “Add a parameter”. The form of data entry is 
shown in Fig.2. In editing the parameter, you can choose the parameter 
from the list which characterizes the event and enter the value manually 
or choose it from the list, if it is not determined. Since the number of 
parameters is large, a group of the parameters is first to be chosen. The 
type of recommendations will depend on whether the situation is 
identified, predicted or anticipated, according to the symptoms revealed.

For the convenient transfer of the impacts and recommendations text 
from electronic texts, a clipboard is envisaged which is functionally 
300
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similar to the Windows clipboard but is not connected with it directly. 
The clipboard can concurrently contain several impacts and 
recommendations. You can also view the content of the clipboard, 
remove impacts or recoimnendations from it and edit, if required.
Major operations on data processing and data use in DSS are (Fig. 3):

• collection and interconnecting of information on the object and 
the enviromnent; the first announcement is issued, if required;

• processing and storage of information of different aggregation
i lOJibSoeaTe/ib: Hnatuiy KaKovsky nacTpoina"
fnaBHan TeKyiqan CMTyaqMfl CnncoK nsneHMÜ Bycjjep oÖMeHa

MopcKHe HBJieNHH / BonneHMe nopn

1. BodHeHHee Mopn > 5 ßannoB PeaaKTHPOsaTb VflatnTb

2. J.o6aBHTb napaMeiep

Tun HH<|iopi-iannn: | Knm-iaT | | ilporH03~| | T eitym ag | | llo cn e  gBnemig |

BosjencTBnii: 10  PeKoriemauMM! 11

I-  riepenenb B03fleRcTBHpi

r 1
r 2 noeiCTaBdfleT So/ib wvkj onacHOCTb b 30Hax nmeHCHEHoro jiBH*eHnn cyflOB. yaamTb

r 3 OKa3biBaeï onpeaejinhjiiiee ennaHHe Ha CKDDOCTb jBWKeHHA cvaob h hx ycTOHMMBOCTb. yjianHTb

r i B03HHKaeT DUCK Jlflfl JKH3HH B MOMeHT aBdPHH, BO BPeMfl M nOCfle OCTaBdeHHfl CyflHa. yaamTb

r 5 y no6ePe)Xbfl B03HMKaBT CHIlbHblPi npHÖOH, KOTODbIM nDHBOJHT K Da3PyiIjeHHH) rHJIDOTeXHHMeCKHX COODV*eHHM. yjianHTb

r 6 OTCTynaeT Geoeroeafl neDTa. yaamTb

r 7 CMeinaeTCfl MacTb necnaHbix nnnweft, yaamTb

r 8 HapymaeTcn SKO/iormecKoe paBHOBecne. yaamTb

r 9 OrDaHHMHBaeTCfl "nMTaHHô" MODA TBePflblMM CTOKaMH. yaamTb

r 10
JofiaBklTb B03flePÍCTBkie

KonnpoeaTb Bbipe3aïb BcTaeHTb

I-  riepeneHb peKOMeHflapww
I- i nOCTQHHHQ KQHTDQJIHDQBâTb npæHnbhOCTb PaîMeilieHHg rPV30B. 
I-  2 flD06KTHD0BaTb COBPehieHHbie VCnOKOMTejIM K3MKH HOBbIX CVJ.OB,

Figure 2 -  Data entry fonn for situation description
D a ta  w a r e h o u s e W e b  p o r t a l D S S U s e r s

-Integrated database k Information k- Storm N -State authorities
-Multidimensional Ves our c es VCritical situations \

/
o f different

model tor irregular '  (original pfor definite 1 / administrative
data, time series, data, objects and D e l iv e ly level
griddeddata, textual analyses, situations -Enterprises of
and graphic data forecasts, -Economical and different

climate), mathematical server, e- ownership
applications model mail, -Public

-Impacts and mobile
GTS rec ommendations phone

Figure 3. DSS in the information support system
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degree;
• automatic or man-computer estimate of the object and the 

environment, with probable changes predicted;
• retrieval of recommendations with different states of the object 

or the environment or with unfavourable trends;
• optimization of recommendations;
• decision-making with possibilities of a call for the analysis of 

both the data that serve as the basis for recommendations and the mles 
used;

• realization of recommendations, estimation of the realization 
results and documentation of all stages of the system operation.

DSS is to actively use different models of hydrometeorological 
forecasts, calculations of impacts of the nature on economic entities, 
recommendation optimization, and calculations of damages and profits.

In supporting decisions, the geo-information system in the form of 
detailed plans of economic entities, local, regional and global maps of 
the environment (with identified dangerous regions), and climate change 
analyses and forecasts will be very helpful.

To implement DSS, it is necessary to specify environmental 
indicators; identify economic sensitivity to natural disasters (intersection 
of economic centres and risks of natural disasters); and develop the tools 
to identity individual regions with unfavourable social and technical 
conditions that are exposed to natural disasters.

DSS, which is implemented in the Internet medium, will make it 
possible to transmit rapidly storm, initial, analytical, prognostic and 
climatic information at any time, at any point, in any region, and to any 
device; take into account all timely information in dispatching systems 
and elaborate recommendations based on this information for making 
decisions; optimize strategic and tactical planning; and minimize losses 
and damages due timely decisions made.

Results
At present, a static page is developed with examples of impacts and 

recommendations for different marine natural events 
http://www.meteo.ru/nodc/proiect2/action.htm. 
http ://www. meteo. ru/nodc/Product/recom. htm#m.
A DSS prototype is developed for several economic entities 
http ://data. oceaninfo.ru/resource/analvtic/obi ects .

An application is created that makes it possible to show on the map, in 
the on-line mode, meteorological stations with exceeded critical parameters 
of the environment (http://data.meteo.m:81/tsunami/ru/map.isp).
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To inform decision-makers of extreme situations by using Push 
technology, the electronic message is sent to the decision-maker after 
critical values of environmental parameters is revealed.

At present, work is carried out to combine the data on storm wind 
and object location. This approach allows the object to be immediately 
seen in the region of the storm.

Conclusions
The problem of the use of information on the environment is shown. 

The idea of computerization of decision support is suggested. Knowing 
extreme environmental conditions, it is possible to determine in advance 
a list of impacts on the economic entities and people. Knowing the 
environmental impact, it is possible to give recommendations for 
reducing or preventing the environmental impacts on economic entities. 
There are variants of realizing decision support by using web- 
technologies.

The prospect of the development of this line of investigations is the 
use of integration technology for heterogeneous distributed data to 
support analyzed data flows so as to reveal an extreme situation. The 
main problem, as before, is creation of the knowledge base. 
Bibliography

1. Vyazilov E. Expert System and Decision Support System for Taking 
Account and Forecast of Hydrometeorological Conditions at the Sea. 
Integrated Approach to Environmental Data Management Systems Series 2. 
Environment. - 1997. Vol. 31. P.401-410. NATO ASI. Edited by Nilgun 
B.Harmancioglu, M.Necdet Alpaslan. Brussels, Belgium.

2. Vyazilov E., Ryzhykh E. Classification of Disaster Impacts on Social and 
Economic Activity. The International Emergency Management Society 
Conference - TIEMS’97. - National and International Issues Concerning 
research and Applications. 1997. June 10-13. Copenhagen, Denmark. 
Editors: Vemer Andersen, Vuvi N.Hansen. P.371-381.

3. Vyazilov E. and Ignatenko D. (2004). Use of information resources on the 
environment to inform decision-makers based on web-technologies // E-zine 
Izvestiya nauki, 1997. http://www.inauka.ru/blogs/article41403 .html

4. GelovaniV., Britkov V., Bashlykov A. and Vyaziliv E. (2001). Intellectual 
decision support systems in abnormal situations using environmental 
information. Moscow, ISA RAN, URSS. 2001. -  304 p.

303

http://www.inauka.ru/blogs/article41403


IOC50 C onference Ko h  $ e  pe h  m u a  K 5 0 - n e T M io  MOK

C03flAHHE EA3 3HAHHH /fJIfl nO^HEPÜKKH PEIHEHHH HA 
OEBEKTAX 3KOHOMHKH C TTPHMEHEHHEM 

HHOOPIVIAIIHH O COCTOHHHH nPHPO/fHOH CPE/fbl
E .  JS,. B h 3 h j i o b

BcepoccuücKuü naynno-uccjiedoeamejibCKUü imcmumym 
zudpoMemeopojiozunecKoü UHCpopMaifuu -  Mupoeoü ifenmp dmmux, 

PoccuücKax 0edepaifux
3 <J)(J)eKTHBH0 M y y n p a B jie H H K ) c  H c n o jn > 3 0 B aH H e  

H H (j)O pM aiIH H  0  COCTOHHHH n p u p O J H O H  C p C J b l H a  OOBCKTaX  

3 K0 H0 MHKH MCLUafOT CJCJYKH HHC n p O O JC M b l. ü . 1 0 X3  51 

HH (j)O pM H pO BaH H O C Tb .IH I!. npHHHMtHOLUHX pCLUCHHtf (J1 H P ) ,  

H ejO C T aT O H H blH  V HCT HMCfOLUCHCa H H (|)O pM aU H H . H U P ,  B 

ÖOJIbHIHHCTBe C .lV H aC B. HCnOJH>3y iO T  M H (|)O p\iaU M K ) n o  HHTYHUHH  

HJIH B 3 3 BHCHM0 CTH OT HMCfOLHCTOCtf O n b lT a . IlOJIHOCTbK) 

O JH H aK O B bie yCJIOBHH C p C J b l nO BTO pm O TC H  OHCHb pC JK O . 

n o 3 TO M y 'm a m o i .  n p n o o p c T C H H b ic  JÜ1P b  n p o u c c c c  C B o e ii  

A eH T ejibH O C T H , H c p c i  H e K O T o p o e  b  p e a s i  \  T p a L[HBaK )TCÍI H H e  

M O ryT  O blT b H C n 0 JH>3 0 B aH bI n p H  nO BTO pH O M  B0 3 HHKH0 BCHHH  

aH ajIO rH H H blX  yCJIOBHH. ITjIOXO H'ÎYHCHbl CBH3 H p e 3y jIb T a T 0 B 

y n p a B .iC H H tf c  y c j o b i o i m h  c p c j b i .  H 3 - 3 a  o o . i b u i o r o  o 6 i> eM a  

H H (j)O pM aiIH H  JÜ1P H e B COCTOHHHH C JOC TaTOH HOH ÖbICTpOTOH  

p c a r n p o B a T b  H a  n o cT O siH H b ic  i t î m c h c h i o i  y c j iO B H H  c p c j b i .  

M H ( |) o p \ ia m o i  i r a o r j a  H e  H a o a io j a c T C s i  (H e  p c r H C T p u p y c T c a ) .  

O b iB a c T . H e  j o b o j h t c s i  j o  JÜ1P, n a c T O  H e  H c n o j b iy c T C s i  h j i h  

n p o c T O  H r H o p u p y c T c a .  B h c j i o  B0 3 \io > K H b ix  C H T ya iiH H  o r p o M H O , a  

HHCJIO pC KO MC H j a  UH H JOJDKHO O blT b 0 Ö0 3 p H M 0 .

J J flÄ  pCUICHHSI 3 THX n pO O JC M  H J H  YMCHbLUCHMSI HX  

3 H3 HHM 0 CTH HCOOXOJHMO C0 3 J 3 HHC CHCTCM nO JJC p'/K K H  

npH H H TH H  p e m e H H H  (ClülP). B m c c t o  T a o j m i  c  i i c x o j H b i \ m .  

aH ajH T H H eC K H M H , npO rH O CTH H eC K H M H  H KJHMaTHHCCKHMH  

ja H H b IM H  JÜ1P HCOO XO JHM bl COOOIHCHIOI C n p C J Y  npC'/KJCHHCM 0  

n p e B b IH ieH H H  KPHTHHCCKHX 3 H aH eH H ÍÍ, H H (|)O p M aiH ia  o 
BepOHTHOCTHX 5IBJCH H H . H H (|)O p\iaH H SI 0  B 0 3 M 05KHbIX Y O b lT U lX . 

C B ejeH H H  0 6  o n a c H b i x  b o î j c h c t b h s i x  h  p c K O M C H ja u n n  j a n  

n pH H H T H n  p e m e H H H .

H j e n  couamoi C m iP laioiOHacTCtf b  couam ni 6 a 3 b i 

3H3HHH, KOTopaa ocHOBbiBacTCíi Ha c jc jy  io incii Hjee. 3h3;i 
yCJOBHH cpcjbl. M05KH0 3apaHee OnpCJCJHTb B03M05KHI>ie 
B03jeHCTBHH CpCJbl Ha OOBCKTbl 3K0H0MHKH, 3Haü BO ÍJCHCTBHÍI
M05KH0 onpcjcjHTb nepeneHb pcKOMCHjamiii no
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npcjOTBpamcHHK) (yMeHbrnemno) yöbiTKOB hjih noBbimeHHio 
3<J)(J)eKTHBHOCTH HcnojH>30BaHHn npupojHbix pecypcoB. 
K p MTC p MSI \ I M npHHSITHSI pemeHHH MOryT OblTb 6e30naCH0CTb 
j io jc ií .  MaTcpna.ibHbix iieHHOCTeii, yMem>meHHe ym cpoa. 
yßejiHHeHHe npnobuii. okohomioi \iaTcpnajOB. jp .

E a 3 a  3H3H H H  -  3TO C BOJ r ip a  BH J 3anHCaHHI>IX B
(J)opMajH30BaHHOM BHje: if, that, else:

If: «YpoBeHb BOjbi b paño He r  opHoro yHHBepcHTeTa b 
CaHKT- ricTcp6\p r c  o o jb iu c  150 cm», That: «BbijaTb cb cjch io i 
06 OnacHOCTnx» - «Bo3mo5kho îajHBaHiic nojBajOB b îjaHioix 
Ha HaocpoKHbix p. HeBbi», PeKOMeHjaiiHH - «TlepeHecTH h3 
nojBajOB MaTcpnajbHbic hch h octh  Ha o o jc c  BTopoñ h TpcTuii 
3Ta>KH». Else: «riepeñTH Ha oiieHicy R ule 2».

ÆjIH CO!ja HUSI 6a3 3HaHHñ HCOOXOJHMO pa3pa60TaTb 
CpCJCTBa BbHIBJCHHSI 3H3HHH OT 3KCnepTOB; 0praHH30BaTb nOTOK 
HH(j)OpMaiIHH OT HMeiOIHHXCH HH(|)Op\iaHHOHHbIX CHCTCM
(tckyihhc jaHHbie, aHajiribi. nporH03, KjHMaT) nepea CHCTeMy 
HHTerpaiiHH iiH(|)op\iamiOHHbix pecypcoB; nojjepncHBarb 6a3bi 
3HaHHH B aKTyajIbHOM COCTOHHHH. riOCJCJHHH 3Tan BKJHOHaeT
npoiieccbi co3jaHHn h coxpaHeHHn 6a3 ammuM b 
paCnpCJCJCHHOH cp cjc . (|)Op\iajH3aHHH. JH(j)(j)y3HH 3HaHHH - 
pacnpcjcjCHHC ammuM h ooccnciCH nc jocT yna k hhm, 
KOOpjHHaiIHH H KOHTpOJIH 3H3HHH Ha HenpOTHBOpeHHBOCTb, 
perncTpaiiHH nojbiOBaTCJcñ nyTeM HacrpoñKH jihhhi>ix 
npo(|)Hjcü nojbiOBaTCJCH. nocTonmioñ oiichich aHancHiiii b 
noTOKax jaHHbix Ha Bbixoj 3a KpHTiraecKHe n p cjcjb i j j s i  
KOHKpeTHblX OOBCKTOB H TCXHOJOTHHCCKHX npOIieCCOB Ha 3THX
ooBCKTax. reHepaiiHH h jocTaBKH coooihchhh Jü lP .

C lü lP  JOJ’/KHa yHHTblBaTb B03JCHCTBHSI B TOHKaX H nO 
n jom ajn : jonycicaTb bo3mo5khocti> aHajuaa bjhhhhh

npupojHOH cpcjb i Ha o b te iera  npoMbmuieHHOCTH b jhoöom  
rcorpa(|)HLiccKOM paño He; paajiiiaTb b o îjch ctb io i h hîm chchioi. 
OOYCJOBJCHHbIC paiJHHHbIMH SIBJCHHSIMH. a TaiOKe HX 
coBMecTHbiM 3(j)(j)eKTOM; c h r h a j  H' ! h p 0 Ba Tb b Tex c jyaaax . Korja 
ooBCKTbi OKa3biBaiOTCn HjH MoryT OKa3aTbcn b 
HCOjaronpHsiTHbix ycjob io ix  cpcjbi. HanpHMep, b cjiynae 
HaBOjHeHHn, naBOjKOB. 3acyx h  T.n.

B HacToaiHcc BpcMsi pa3paöoTaHa CTaTioiccKaa CTpaHHiia c 
npHMepaMH bo uchctbhh h peKOMeHjaiiHñ j j a  paajiiiHbix  
MOpCKHX CTHXHñHblX SIBJCHHH.
http://www.meteo.ru/nodc/project2/action.htm,

http://www.meteo.ru/nodc/project2/action.htm
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http://www.meteo.ru/nodc/Product/recom.htm#m

BBEflEHHE
3<J)(J)eKTHBH0My ynpaBjieHHK) c  Hcnojn>30BaHHe HH(|)opMamiH o  

COCTOHHHH npupojH O H  CpCJbl Ha OObCKTHY 3KOHOMHKH MCLIiaiOT 
C JCJY K)UIHC npOOJCMbl. EljOXaSI HH(|)OpMHpOBaHHOCTb JHH.
npHHHMaEOHIHX pemeHHH (J1HP), HCJOCTaTOHHblH Y HCT HMWOIHCÍÍCH 
HH(j)OpMaiIHH. JÜ1P, B 0 0  JbLUHHCTBC CJiyHaeB, HCnOJH>3yK)T
HH(j)OpMaiIHK) n o  HHTYHHHH HJH B 3aBHCHM0CTH OT HMWOIHCTOCH 
OnblTa. rioJHOCTbK) OJHHaKOBbIC yCJOBHH c p c j b l  nOBTOpSHOTCH OHCHb 
pCJKO. nOSTOMY 3HaHHH, npiIOOpCTCHHblC JÜ1P B npOHCCCC CBOeH 
jeH T e JbHOCTH, HCpC'i HCKOTOpOe BpeMH yTpaHHBatOTCH H He MOryT OblTb 
HCnOJbiOBaHbl npH  nOBTOpHOM B03HHKH0BCHHH aHajOTHHHbl.X 
yCJOBHH. EIjOXO HiYHCHbl CBH3H pC3YJbTHTOB YnpaBJCHHH C YCJOBHHMH 
c p c j b i .  H 3 -3 a  o o j b m o r o  o 6 i>eMa HH(|)opMauHH JülP  He b c o c t o h h h h  c  
JOCTaTOHHOH OblCTpOTOH peaTHpOBaTb Ha nOCTOHHHbie H3MCHCHHH 
yCJOBHH c p c jb l .  HH(|)OpMaUHH HHOTja He HaOJIOjaCTCH (He 
perH C TpH pyeTcn), ObiBacT. He j o b o j h t c h  jo  JülP, nacTO He
H en o Jb3yeTCH HJIH npOCTO HTHOpiipyeTCH. M HC JO B03M05KHbIX CHTyailHH 
orpoM HO, a  HHCJO peK O M eH jajH H  jo jv k h o  6 i>iti> o6 o3Ph m o .

JJflÄ pemeHHH 3 t o h  rrpoojCM bi h j h  yM eH brnem iH  e e  3 h h h h m o c th  
h c o o x o j h m o  co 3 ja H H e CHCTeM n o j j c p ’/KKH npHHHTHH pem eH H H  
(ClülP). BMeCTO THOJHH C HCX0JHI>IMH, aHajmTHHeCKHMH, 
npOTHOCTHHeCKHMH H KJIHMaTHHeCKHMH jaHHbIMH J1EIP HCOOXOJHMO 
BbijaBaTb cooom cH H H  c  npcjynpoK jC H H C M  o  n p eB b im em iH  
KpHTHHeCKHX 3HaHCHHH napaMCTpOB C p ejb i, HH(|)OpMHHHH 0  
BepOHTHOCTHX HBJCHHH, B03M05KHbIX YOblTIMlX. CBejeHHH 0 6  OnaCHblX 
B03jeiÎCTBHHX H peKOM eHjailHH JJIH npHHHTHH pem eHHH.

3ro HanpaBjeHHe HCCjejOBamiñ paiBHBacTCH y>kc oojcc 15 jier [1- 
4], K concajiemno, ecjH b Hanaje jcbhhoctmx to job hhhoojcc
KpHTHHeCKHM MOMCHTOM B pa3BHTHH ClülP 6bUa HCB03M05KH0CTb
öbiCTporo noHCKa h jocTyna k hcoöxojhmmm jamibiM, to c e lin a e
TjaBHOH npOOJCMOli HBJIHCTCH (j)0pMajH3aiIHH 3HaHHñ JJIH C1Ü1P.

OCHOBHblE PELUEHHÜ
C1Ü1P joj>KHa yHHTbiBaTb B03jeiicTBHH b TOHKax h no njoiuajn; 

jonycKaTb bo3mo5khocti> aHajH3a bjhhhhh npHpojHoii cpejbi Ha 
o6i>eKTi>i npoMbiHueHHOCTH b jno6oM rcorpa(|)HHCCKOM paño He; 
pa3JHHaTb B03jeñCTBHH H H3MCHCHHH, OOYCJOBJCHHbIC pa3JHHHbIMH 
HBjeHHHMH, a TaiOKe HX COBMeCTHbIM 3(j)(j)eKT0M; CHTHajH3HpOBaTb B 
Tex cjiynaax, Korja oobCKTbi OKa3biBaiOTCH Hjm MoryT ounaTbCH b 
hcoja  ro npiiHTH bix ycjOBHHx cpejbi, HanpHMep, b cjynac HaBOjHemiH, 
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naB O jK O B , 3 a c y x  h  T .n .  C x e M a  oopaooT io i HH(|)opMaunn o c o c t o h h h h  

c p c jb i npcjCTjBjCHa H a  p n c . l .  A H a jiH 3  s t o h  c x e M b i n o ic a 3 b iB a e T , h t o  

j j ih  c o u a H n a  C lü lP  h c o o x o j h m o  aBTOMaTH3HpoBarb c ö o p  
H H(J)OpM aiIHH OT BCeX njaT(|)OpM. 0 p ra H H 3 0 B a T b  KOMn JCKCHV K) 
oopaooTK v j a H H b ix  j j a  p cryjap H oro  nonojHCHna B p eM e H H b ix  pajOB.

EyoHHC IM (

A T M 0C (])epa, n i j p o c ( | ) e p a  
(Ta, V, P ...) (Tw, S, D.)

A TM Oc<])epa, n i j p o c ( | ) e p a  
(Ta, V, P  ) (Tw, S, D ...)

B p eM e H H b ie  c e p o n

PeKOMemam n i

P e m e H H H  n o  O T pacjiH M  o k o h o m h k h :
<E>JIOT, pblOOBOJCTBO, THUpOTeXHHHeCKOe CTpOMTeJlbCTBO, OXpaHa 3JOpOBbH, 

iypM3M, joobBia nojie3Hi>ix ncKonaeMbix m T.n.
OÔTtexmbi 3KOHOMUKU: adMiiHucmpaifuu, npeönpuamua, cyda, nopmu, ruixotcu u dp.

P hCVHOK 1 - CxeMa OOpaOOTKH HH(|)OpMaUHH O COCTOHHHH cpejbi

C 0 3 ja H H H  ja H H b ix  B y 3 j a x  CeTKH, nOJVHCHHH KJIHMaTHHeCKHX H 

npOTHOCTHHeCKHX X apaK T epH C T H K . Ha OCHOBe BCeX T IinO B  HH(|)OpM aUHH 

BblHBJIHTb aH O M ajH H  (S K C T peM ajIbH b ie  CH TyaU H H ).

307



IOC50 C onference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

C l ü l P  o n n p a c T C s i  H a  6 a 3 y  3H aH H H , k o t o  p a a  c o u a c T c n  H a  o cH O B e 

c j c j y k h h c h  W ie n .  3 H a a  y c j o b h h  c p c j b i .  m o h c h o  3 a p a H e e  o n p c j c j H T b

B 03M 05K H bie B03JCHCTBHH C p C J b l H a  OObCKTbl 3KOHOMHKH, 3HaH 
B03JCHCTBHH M 05KH0 O n p C JC JH T b  nCpCH C H b pC K O M C H jaU H H  nO  

npC JO T B pailL C H H K ) (yM eH bH ieH H K )) YOblTKOB HJHI nO B bIH ieH H K ) 

3(J)(J)eKTHBHOCTH H C n0JIb30B aH H H  n p u p O JH b l.X  peC ypC O B . K pH T C pnaM H  

npHHHTHH p e m e H H H  M o ry T  ö b iT b  6 e 3 o n a c H O C T b  m o j e n ,  M a r e p n a j ib H b ix  

LLCHHOCTcii. y M C H b in e m ie  y m c p o a .  y b c j h h c h h c  n p n o b i j H .  s k o h o m h h  
Ma T c p n a jO B .  j p .

B a a a  m a n n i i  -  s t o  c  b o j  n p a B i u  3anHcaHHbix b  ( |io p \ ia jH 3 0 B a H H O \i

B H je :

if , that , else
r ip H M e p b i  n p a B i u  j a H b i  h h >k c .

Rule 1. If: « Y p o B e H b  b o j m  b  p a ñ o  H e T o p H o r o  y H H B e p c H T e T a  b  
C aH K T - n c T c p 6 \ p r c  o o j b u i c  1 5 0  c m » ,  That: « B b i j a r b  C B ejeH H H  0 6  
O n a c H O C T u x »  -  « B o 3 m o 5 k h o  »ajH B aH H C  n o j B a j O B  b  3 ja H H H x  H a  

H a 6 ep e 5 K H b ix  p .  H c ß b i» .  P c k 'o \ i c i i j a m m  -  « T le p e H e c T H  h 3  n o jB a jO B  

M a T c p n a jb H b ic  l l c h h o c t h  H a  o o j c c  B T o p o ñ  h  t p c t h h  3Ta>KH». Else: 
« r ie p e H T H  H a  o h c h k y  Rule 2 » .

Rule 2. If: “BbicoTa BOJHbi >5 m” That: “Bbijarb CBejeHHH 06
OnaCHOCTHX - “B 03M05KCH pHCK J J IH  HCOO JbLUM Y CyjOB” , 
P e K O M e H ja u u H  -  “BceM  cyjaM  y h t h  b  H coojb u m c oyxTbi. aajHBbi. 
nopTbi" Else: “riepeHTH Ha Rule 3”.

Rule 3. If: “TeMneparypa B03jyxa < - 3 0 ° C ”  That: “BbijaTb 
CBejeHHH 06 OnacHOCTux -  “ B o 3 m o 5 k h o  oÖMopoaceHHe”, 
PeKOMeHjauuH -  “IIoBbiCHTb nojany Tenja b  acHjbie jOMa h  oijmcbi” 
Else: “riepeHTH Ha Rule N”.

J I f lS  C 0 3 ja H H H  6 a 3  3H aHH H  p a 3 p a6 aT b IB a iO T C H  e p e jC T B a  BblHBJCHHH 

3H 3H H H  OT 3K C nepT O B  (p H C .2 ) ;  O praH H 3 äU H H  nO T O K a HH(J)OpM aUHH OT 

H M dO IJH X C H  HH(J)OpM aUHOHHbIX CHCTCM (tCKYLILHC ja H H b ie ,  a H a jH 3 b I ,  

n p 0 T H 0 3 b I ,  K JH M aT ) H e p e 3  CHCTeM y H H T e rp a ilH H  HH(J)OpM aUHOHHbIX 

p e c y p c o B ;  n o j j e p a c K H  6 a 3 b i  3H aHH H  b  a ic ry a jib H O M  c o c t o h h h h .  

I I o c j e j H H H  3 T a n  B K jn o n a e T  n p o u e c c b i  c o 3 ja H H H  h  x p aH eH H H  6 a 3  
3H 3H H H  b  p a c n p e j e j c h h o h  c p e j e ,  ( |) o p \ ia jH 3 a u H H . jH (J)(J)y3H H  i m m u n  - 

p a c n p e j e j e H H H  3 m m H H  h  o o c c h c h c h h h  j o c T y n a  k  h h m ,  K O o p jH H a jH H  h  

KOHTpOJIH 3H aHH H  H a  H enpO T H B O peH H B O C T b, peT H C T paU H H  

n o j b 3 0 B a T e j e ñ  n y T e M  H acT p o H K H  jH H H b ix  n p o ( |) H j c i í  n o jn > 3 0 B a T e je ñ ,  

nOCTOHHHOH OLLCHKH 3HaHCHHH B nO TO K aX  ja H H b IX  H a  B blX O J 3 a  

KpHTHHeCKHe n p e j e j b l  JJIH  KOHKpeTHbIX OObCKTOB H  TeXHOJOTHHeCKHX 
npOLLCCCOB H a  3THX OObCKTHX. rC H C paU H H  H  JO C T aB K H  c o o o l i l c h h h  J ü l P .
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OcHOBHbiMH (|)YHKHH5IMH nOJCHCTCMbl BblHBJieHHH 3H3HHH 
aBjunoTca:

• npocMOTp cnncKa 3KCTpeMajii>Hi>ix cimauuM:
•  npocMOTp onncaH na c im a u im :
•  H3MeHeHHe h  jo o h b jc h h c  napaMeTpoB onncbißacM bix c im au u M :
•  Bbiöop r a n a  HH(|)op\iaiiHH (tckyluhc jaHHbic. aHajiH3bi, nporH03i>i, 

KjiHMaT);
•  joöaB jiem ie , pc ja im ipoB aH nc h  y jh jc h h c  b o u c h c t b h h :
• joöaBjiemie, pcjaimipoBaHnc h  y jh jc h h c  p ck o m ch j3 h h h :
•  Hcnojib30BaHHe 6y(|icpa oömch3.
IIojCHCTeMa no3BOJi)ieT jo oaB jaT b . H3MemiTi> h y ja jiiT b  

napaMeTpbi, CBinaHHbic c iib jchhcm . 3 to  jc ja c T c a  c iiom oihm o ccm jiok 
«PcjaKTupoBaTb». «y ja .iH T b». «/looaBHTb napaMeTp». O o p n a  b b o jh  
CBejeHHH o CHTvaunax noKa3aHa Ha pnc.2 . ü p n  pcjaKTiipoBaHnn 
napaM eTpa mojkho BbiopaTb h3 cnncia i napaMeTp, KOTopbrä 
xapaKTepH3yeT iib jch h c . b b cc th  3H3lichhc Bpy mhyk) h jih  BbiopaTb h3 
cnncK a, ecjiH o h  onpc jc jC H . T ax  KaK napaMeTpoB m hoto , t o  j j i i  
Hanajia h co o x o jh m o  BbiopaTb rp y n n y  napaMeTpoB. B 33bhchm octh  o t  
to t o ,  HTO CHTyamia BbiiiBjCHa. ömjio n p c jc u n a H a  h jih  ecTb ee 
npcjnocbi.iK H. HTO OHa MonceT npoH30ÍÍTH, o y j c t  pa'UHHaTbca THn 
peKOMeHjaiiHH, c o o tb c tc tb c h h o .

JJflÄ y jo o h o to  nepeHOca tc k c t3  bo u c h c tb h h  h  pcKOMCHjamiii h3 
KaKHX-TO 3 JCKTpOHHbIX TCKCTOB npCJYCMOTpCH 6y(J)ep OOMCH3. CX03KHH 
no  (|)yHKUHOHaabHOCTH c 6u |)cpoM  oÖMCHa W indow s, ho  H anpim yio He
CBH33HHI>IH C HHM. B OY(|)CpC OÖMCHa OJHOBpCMCHHO M05KCT 
COjep’/KaTbCa HeCKOJIbKO BO UCHCTBHH H pCKOMCHjaUHH. M05KH0 TaiOKe
npocMOTpeTb c o jc p ’/KHMOC öyijiepa oÖMeHa, y ja jn m >  h3 Hero
B03JCHCTBH5I HJIH pCKOMCHJ3HHH HJIH OTpCjaKTHpOB3Tb npH 
HeOÖXOJHMOCTH.

OcHOBHbiMH oncpamoiMH no oöpaöoTKe jaHHbix h  h x  
HCn0jn>30BaHHK> B CHI IP HBJIÍHOTCH (pHC. 3):
•  cöop H KO M n.IC KC H po Ba H HC HH(|)OpMaUHH OÖ OOBCKTC H COCTOHHHH 
cpcjb i. n p n  HeoöxojHMOCTH BbijacTca nepBoe onoBemeHHe;
• oöpaöoTica h xpaHeHHe HHiJiopMaunH c pa3jmHHi>iMH CTeneiwMH 
arpcrauH n:
•  aBTOMaTHHecKaa h  h jih  lic j o  bc ko -  Ma lu  h h Ha a o h ch iji coc to iihhh  o o n c iaa  
h  npH pojH oii cpejbi c nporH03HpoBaHHeM bo3mo5khoh CMeHbi c o c to jh h h ;
• noHCK peKOMeHjauHH npn pa3jmHHi>ix 3HaHemiax coctoiih ih i oobcicra h  
cp c jb i h jih  Hcoj a r o npiHiTHbix tc h jc h h h h :
• onTHMH3aumi pcKOMCHjamiHi
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•  nprnurrae pemeHHH c  b o îm o /khocthmh Bbi30Ba a r a  aHajni3a k3 k jaH H bix, 
jO K am n x b  ocHOBe pcKOMCHjauHÜ. Tax h  Hcnojn>3yeM bix npaBHji;
•  p c a .iH ia m « !  pcKOMCHjauHÜ. o p e m c a  p e 3yjn>TaT0 B pcajuíamm 
p c  KO MC H ja  UH H. JO  K\MCHTHpO B3 H HC BCe 3TanOB paÖOTbl CHCTCMbl.

C lülP  JOJDKHa 3KTHBHO HCn0JIb30BaTb pa3JIHHHOrO pOJ3 MOJCJH 
n p o rH 0 3 a  rnjpoM CTCopojornH CCK H x ycjiOBHH, p a c LiCTa b o u c h c t b h h  
npupOJHblX yCJIOBHÍÍ Ha OObCKTbl 3KOHOMHKH, OnTHMH'ÎHHHH
peKOM eHjaiiHH, pacrcTa ymcpooB h  npnobijn.

n p n  n o j j c p ’/KKC pem eH H H  ö o j b m y io  noM Oipb ok3>kct 
reoHHiJiopMaiiHOHHaa chctcm h  b  b h jc  j c n u b H b ix  njiaHOB oobc k to b  
3KOHOMHKH, JIOKajIbHbIX, peTHOHajIbHblX H TJOOajbHbl.X KapT yCJIOBHÍÍ 
c p c j b i  c  BbijcJCHHCM o n a cH b ix  paiioHOB, aHajiH30B h  n p orH 030B , 
H3MCHCHHÍÍ KJTHM3T3.

JJflÄ pCa.THiaUHH C lülP  HCOOXOJHMO yTOHHHTb nOKa33TCJH 
(HHJHKaTOpbl) COCTOJHHJ CpCJbll HJCHTH(|)HHHpOBaTb 3KOHOMHHeCKyK) 
yJ3BHMOCTb OT CTHXHHHblX ÍIBJCHHH (nepeCeHCHHe 3KOHOMHHeCKHX 
HCHTpOB H pHCK3 CTHXHHHblX tfBJCHHH): pa3paÖOTaTb CpCJCTBa
HjeHTH(J)HKaiIHH OTJCJbHblX paHOHOB, nO JBCpraCMblC CTHXHHHOMy 
JBjeHHK), CO CJO/KHbIMH COHH3JbHbIMH HJH TeXHHHeCKHMH yCJOBHHMH.

ClülP, p c a jH iO B a H H a a  b  Ü H T c p H C T -c p c j c  n o 3 BO JH T o n ep a T H B H O  

JO B eC T H  m T O pM O B yK ), HCXOJHYK). aH ajH T H H eC K yK ), npO THOCTHHeCKyK), 

K JH M 3 THH eCKyK) H H (|)OpM aUHH B JKJÖOH MOMCHT, B JKJÖOH TOHKe nO  

j K ) 6 o M y  p a ñ o  H y  H a  J K )6 o e  y c T p o ñ c T B o ;  y H H T b m aT b  b  j H c n e T H e p c K H x  

CHCTCM3 X BCK) 0 n e p 3 TH BH yK ) HH(|)OpM 3 HHK). H a  e e  OCHOBe B b ip aO aT b lB aT b  

p e K O M e H ja iiH H  j j ;i npHHHTHH p e m e H H H ; on T H M H 3 H p o B 3 Tb  

C T p a T e rH H ecK o e  h  T aK T H H ecK oe n j a H H p o b3 h h c ; MHHHMH3 H p o B a n >  n o T c p n  

h  y m c p o b i  3 a  chct on ep aT H B H O C T H  n p H H H M a eM b ix  p e m e H H H . 

PE3YJlbTATbI
B  H acT oam cc BpcMJi p a3p a6oT aH a CTaTnaecKaa C T pam m a c  

npHMepaMH BO UCHCTBHH h  pCKOMCHJ3HHH JJ tf pa3JHHHbIX MOpCKHX 
CTHXHHHbix HBjeHHH, h t tp : //w w w .m e te o .r u /n o d c /p r o ie c t2 /a c t io n .h tm . 
h t tp : / /w w w .m e te o .r u /n o d c /P r o d u c t /r e c o m .h tm # m  (p n c .4 a ) . Pa3paÖ0TaH
npOTOTHn C lülP  JJtf HeCKOJbKHX OObCKTOB 3KOHOMHKH
h ttp ://d a ta .o c e a n in fo .r u /r e so u r c e /a n a lY t ic /o b ie c t s  (p n c . 4  6 ) .

C o  uaHO npHj05KeHHe, no3BOjjn o m e e  b  o n - lin e  noKa3biBarb Ha Kapre, 
Ha K3KHX MCTCOCTaHHuax npeBbim eH bi k ph th licckhc maacHHa napaM eTpoB  
c p c jb i  (h ttp ://d a ta .m e teo .m :8 1 /tsu n a m i/ru /m a p .isp l. KpacHbiM hbctom  Ha 
p n c . 4 b  OTMCHCHbi CTaHUHH, Ha KOTopbix H aojK)jaK )Tca onacH bie hbjchhh . 
HanpHMep, BbicoTa b o j h  o ojcc  2  m , BeTep oojcc  15 m / c h  j p .
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^JIH HH(J)OpMHpOBaHHiI J ü l P  06 3KCTpeMajIbHbIX CHTVaUHSIX no 
TexHOJioran Push nocne BbiaB.iCHna k p h t h h c c k h x  mancHUH napaMeTpoB 
cpejbi J ü l P  BbicbiaacTca ajieicrpoHHoe c o o o l d c h h c  (pnc. 4 r).

B HacToamcc Bpc\ni bcjytch paooTbi no oobcjuhchuk) HH(|)opMannH o 
niTopMOBOM BeTpe n noji05KeHHK> o6i>eKTOB. TaKon nojxoj noiBoaacT 
cpa3y VBHjCTb Haxo’/iQCHnc obteicra b uttopmobom panoHe.

BblBOAbl
IloKa3aHa npo6.ic\ia ncnojn>30BaHHii HH(|)opMannH o c o c t o h h h h  

npnpoAHon cpejbi. EIpc;no>KCHa njca aBTOMaTHiannn nooacpviaoi 
pemeHHH. 3 mu 3KCTpc\ia.ibHbic y c . i o b h h  npupojHOH cpejbi m o 5 k h o  

3apaHee onpcjc.iHTb ncpciCHb b o u c h c t b h h  cpejbi Ha o6i>eKTbi 
3KOHOMHKH, HacejieHHe. 3 Ha a b o u c h c t b h h  cpejbi, m o 5 k h o  BbijaTb 
nepcHCHb pcKOMCHjauHH no yMeHbmeHHK) h j i h  npcjOTBpamcHHK) 
BJHWHHH cpejbi Ha o6l>eKTbI 3KOHOMHKH. EhlCfOTCtf BapnaHTbl 
pca.iH iauHH nocucp>KKH pemeHHH e Hcnojib30BaHHeM wcb-TCXHO.iorHÜ, 

riepcneKTHBaMH paiBimu 3 t o t o  HanpaB.icmu ncc.icjOBaHHH 
aBjmeTca Hcnojib30BaHHe t c x h o h o t h h  nHTcrpaunH pamopojHbix. 
paenpejc.iCHHbix jaHHbix j.ia  nocucp>KKH noTOKOB aHa.iHwpycMbix 
jaHHbix Ha npejMCT BbUB.ICHIU 3KCTpC\ia.IbHOH CHTVaUHH. rJiaBHOH 
npoo.iCMOH. KaK h  paHee, h b . i h c t c h  co u b h h c  6a3bi 3 H3 h h h .
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3. Bh3hjiob E./f. HraareHKO JIM. (2004). HcnojnuoBaHne
HH(J)OpMaiIHOHHbIX peCypCOB O COCTOtfHHH OKpV>1(3)0mCH CpCJbl JJHI 
HH(J)OpMHpOBaHH5I ,IHH. IipHHHMaiOIHHX pemeHHil, Ha OCHOBe web- 
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4. TejiOBaHH B.A., Bphtkob B.B., BainjibncoB A.A., Bh3hjiob E./f (2001). 
TfHTejnieKTyajibHbie cncTeMbi nocucpvKKH nprnumni pememin b 
HeimaTHbix ciiTvamux c Hcnojn>30BaHneM muJtopMaiinn o coctcuhhh 
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SATELLITE OCEANOGRAPHY AND COASTAL ZONE -  
IMPORTANT TOPICS OF THE UNIVERSITY LECTURE 

COURSE ON REMOTE SENSING
S.V. Victorov

Scientific-Research Center for Ecological Safety, Russian Academy o f  
Sciences, Russian Federation 

E-mail: vic@vahoo.com 
The above mentioned lecture course is presented at the Faculty of 

geography and geoecology of the St.Petersburg State University for the 
undergraduate students of the forth year. The course consists of two 
parts. In the first part of lecture course the basics of remote sensing are 
presented, along with information on “space observation systems”, types 
of satellite orbits, payload sensors, fonnats of satellite data and methods 
of imagery processing. In the second part of lecture course the 
applications of satellite imagery in various Earth sciences are presented. 
Among these applications satellite oceanography and coastal zone 
problems are dominating. The following topics are considered: El-Niño 
phenomenon, dynamics of sea ice, protection of coral reefs, seasonal 
blooms, hurricanes, oil spills detection, safety-at-sea and others. Of 
special importance are the studies and mapping of coastal zones.

The Baltic Sea is used as a case study area to present the techniques 
and approaches of “Regional satellite oceanography”.

The lecture course is based exclusively on the Microsoft Power 
Point Presentation software.

From time to time I insert “Hot news” talks and deal with the just 
launched satellites and their payloads as well as other space news. 
Bibliography
1. .Victorov. Remote Sensing and GIS for Coastal Zone. In: GIS in 

Geology and Earth Sciences. Proceedings of the 4-th International 
Conference ” In Vista of New Approaches for the Geoinfonnatics”, 
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CnyTHHKOBAfl OKEAHOrPAOHfl H EEPETOBBIE 30HBI - 
BA3CHBIE TEMBI B YHHBEPCHTETCKOM JIEKIfHOHHOM 
KYPCE 'TfHCTAHUHOHHOE 30H/IMP0BAHME 3EMJIH H3

KOCMOCA"
C.B.BHKTOpOB

Haynno-uccjiedoeamejibCKUü ifeump OKOJiozmecKoü öesonacuocmu 
PAH, CaHKm-nemepöypz, Poccuüctcax 0edepaifux 

Ha3Bam>rii Kypc nnTacTca Ha (JianyabreTe rcorpatjwn h 
reo3KOJiorHH Cahkt-nctcpoyprckoro rocyjapcTBCHHoro yHHBepcHTeTa 
RJISL CTYJCHTOB LICTBCpTOrO TO ja  OOVHCHHtf. KypC COCTOHT H3 JBYX
paucaoB. B nepBOM paucac nuarafOTca (|ih3hlicckhc ochobm 
AHCTaHiiHOHHoro iOHjupoBaHna 3eMjiH (/133) h3 KOCMOca, ja  ctc a
nOHSITHC «KOCMMMCCKOH CHCTCMbl H a6  J  K) JC H H ÍI » . paCCKaiblBaCTCa 0  
TH nax opÖHT cnyTHHKOB, 0 6  a n n a p a r y p e  H aoaKUCHna 3eM jiH, o  
(JiopM arax HH(|)op\iannoHHOH n p o jv K n n n  h  MCTOjax o o p a o o T ia i  
cnyTHHKOBbix H' » 0  6  p a >kc h  h  h  . B T o p o íí p a u c a  K yp ca  c o jc p a a iT  
HHiJiopMaiiHK) 0 6  Hcnojib30BaHHH ciiyTHHKOBOH HH(|)opMauHH b HayKax  
0  3eM jie. B h h c j c  Taicnx n p n a o n r eH n n  maHUTcabHOC MecTO o t b c j c h o  

OKcaHorpa(|)HH h  ocpcroB biM  30H3m. B HHCJie n p o o a cM  -  s i b j c h h c  3 j ib -  
HHHbO, JHHaMHKa MOpCKHX JlbJOB, COXpaHCHHC KOpajIJIOBblX pH(J)OB, 
ce30H H oe UBCTCHHC \ io p a . yparaH b i, h c ( | ) t ; i h o c  ia r p a m c H n c . 
6e3onacHOCTb \io p cn a a B a H n a  h  j p y r n c .  O T jea b H b in  K pyr n p o o a c \ i  -  
HCCJiejOBaHHe h  K apTupoßaH nc o c p c r o B b ix  30 h . H a  npH M epe  
BajiTHHCKoro \ io p a  c n jC H T b i nonynatO T  H H (|)op\iaunK ) o  H ay l ih o m  

HanpaBjieHHH «P crn o H a a b H a a  cnvTHHKOBaa O K caH orpa(|)na».
B jieKijHOHHOM Kypce H cno jb ’yaoTca HCKjKUHTCJbHO aaeKTpoHHbie 

cpcjCTBa npcjCTaB.TCHna HH(|)opMaunH (nporpaMMa M icrosoft Pow er 
Point Presentation.)

B CTpyK Type jC K L w oH H oro  K y p ca  n p eay cM O T p eH b i BCTaBKH 
« H o b o c t h » .  ä  p accK a3 b iB a io  o 3 a n y c ic e  h o b h x  KOCM nnecKHx an n ap aT O B  
n  0  a p y r n x  h o b o c t j x  KOCMnnecKOH TexHHKH.

THE RF VIRTUAL LABORATORY IN SATELLITE 
METEOROLOGY AND HYDROLOGY

Eduard V. Podgayskiy1, Grigory N. Chichasov2
Russian State Hydrometeorological University, Russian Federation 

2Roshydromet Advanced Training Institute, Russian Federation
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POCCHHCKAÍI BHPTYAJIbHAH JIABOPATOPHfl nO  
CnyTHHKOBOH METEOPOJIOrHH H rH/fPOJIOrHH

riojraHCKHH 3 .B .1. Mmiacoß r .H .2
1PoccuücKuü zocydapcmeeHHbiü zudpoMemeopojiozmecKuü 

yuueepcumem, Poccuüctcax 0edepaifux 
2IÍHcmumym noeumeuuH KeanucpuKaifuu paôomuuKoe PoczudpoMema, 

Poccuüctcax 0edepaifux 
In 2008, the RF Federal Service for Hydrometeorology and 

Environmental Monitoring has launched the Virtual Laboratory in 
Satellite Meteorology and Hydrology, the first Russian-language 
Website dedicated to distance learning in the topic with the aim to 
communicate the last achievements in satellite meteorology to general 
public and to improve the quality of satellite training in Russia. During 
the last two years, the Website was transferred to a new Web engine, has 
been redesigned, and the project team from Roshydromet Advanced 
Training Institute, Moscow, and the Russian State Hydrometeorological 
University, St Petersburg, with generous help from many other 
contributors, have populated it with visuals, lecture notes, webcasts and 
tests. As the Website keeps growing, the feedback received from 
Russian-speaking users helps to improve instructional approach and 
provide better user access to training materials. The RF Virtual 
Laboratory in Satellite Meteorology and Hydrology is available at 
http://meteovlab.meteorf.ru/

IMPROVING THE EDUCATIONAL PROCESS FOR MARINE 
ENGINEERS ON THE BASIS OF A THROUGH STUDY OF 

ENVIRONMENTAL SCIENCES
I.V. Aleshin, V.K. Goncharov, A.S. Portnoy, V.N. Razuvaev 

St. Petersburg State Marine Technical University, Russian Federation 
Department «Ocean Technique and Marine Technology» 

trains specialists in the field of design and construction of various 
structures for development of the mineral resources on shelf areas 
of the World Ocean, also work boats and tankers to provide 
operation these structures.

The priority problem of our time is providing environmental 
safety of exploration, mining and transportation of hydrocarbons. 
Therefore, programs of special courses of design and technology 
include the special sections dedicated providing during designing 
the environmental safety of vessels and structures in context of 
regulations of International Convention MARPOL.
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Special courses on ecology of marine environment, among 
which there are General Ecology, Monitoring of Marine 
Environment, Forecasting of Technogenic Pollution Spreading 
and series of other courses that are specially adapted to 
conditions of marine oil-and-gas fields, are taught also.

Special environmental practice was organized for students. 
Yacht Hortitsa belonging to university was applied for this 
purpose. Measurements of main environmental characteristics of 
waters in the east part of the Gulf of Finland were being 
performed. These rather short-period operations allow students to 
feei objectively the concept «Environmental Conditions» and to 
observe his dynamic by the way of comparing the observations 
year by year. Department has an experience of organization of 
environmental practice on the base of the Royal Technical 
University (Sweden).

The main problem of development of “Environmental Aspect 
of a Technical Education” is equipment of Department by tools 
and instruments for marine investigations.
Development of the World ocean and rational use of its natural 

resources are inevitably connected with is permanent increasing 
negative technogenic influence on an environment. Thus at the given 
stage of development of a civilization completely to exclude such 
influence or even essentially to limit its scales it is not obviously 
possible. Speech can go only about this or that degree of optimization of 
anthropogenous loading on the sea environment, defined by the 
compromise between economic and ecological interests of a society. 
Such optimization should be based on conformity of the technogenic 
factor (a level and volume technogenic influence ) natural (abilities of 
biosphere to auto purification and self-restoration). This position 
underlies so-called « the concept of «sustainable development» the 
human community, for the first time the United Nations formulated at 
the First Conference on an environment and development in 1992 In Rio 
de Janeiro (Brazil) and to which the majority of the civilized states of 
the world, including and Russia now follows, using it as the scientific 
base of formation of national strategy of protection of environments.

Introduction in Russia with reference to maintenance of ecological 
safety of the sea environment is impossible for the concept of 
sustainable development without radical reorganization of teaching of 
ecological disciplines in marine technical universities. Now there are
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two base approaches to the organization of preparation of specialists of 
the top skills, called to solve a task in view.

Traditionally the first o f  these approaches - engineering protection 
of the marine environment - is present practically at any marine 
university. In SMTU on a speciality “ Engineering protection of an 
environment ” students train on faculty of ecology of industrial zones 
and coastal water areas. The main task of this approach - preparation of 
specialists in the field of creation of the sea engineering constructions 
interfering hit in the sea environment of technogenic pollution from 
operating plants (clearing constructions, filters, etc.), and also if 
pollution of the sea environment all the same has occured, - liquidation 
of its consequences (for example, straggle against oil skills at ocean).

Necessity of the further development of this direction for marine 
technical universities does not raise the doubts, as marine technics and 
technologies - one of the main sources of pollution of the sea 
environment and local ecological balance disruptions in sea ecosystems. 
Certainly, the future engineers-ecologists thus should receive and 
minimally necessary knowledges on marine technics and technologies 
that will allow them in the future more effectively to solve the listed 
problems.

The second approach - maintenance of ecological safety of marine 
technics and technologies, has started to take root into an educational 
practice rather recently in connection with realizations in our state of the 
Concept of sustainable development. This concept focuss human 
community not so much on straggle against hit in the sea environment 
of technogenic pollutions from objects of marine technics, how many on 
creation of ecologically safety of marine technics and use the without 
waste sea technologies which are practically not polluting the sea 
environment. The main task of the second approach is preparation of the 
marine engineers, capable to project ecologically safe objects of marine 
technics intended for natural resources development of a continental 
shelf (including transport and auxiliary vessels, chisel platforms, 
underwater pipelines, port terminals, etc.), And also to create 
corresponding technologies of their operation (including a underwater 
oil recovery and gas, transportation, loading-unloading and storage of 
the extracted hydrocarbons, construction of sea constructions, studying 
of ocean, etc.) which at the maximal economic efficiency would cause 
the minimal damage to the World ocean. Last years any large project in 
these directions does not do without careful ecological examination and 
adequate ecological "support" at all stages of its realization - from
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designing, before construction, operation and recycling of marine 
objects.

The decision of such challenge demands preparation not only 
professional engineers-ecologists with «marine technical slope», but 
also sea engineers with «ecologically slope», professionally 
understanding in modem marine technologies and technics, and, at the 
same time, possessing fundamental knowledge in the field of ecology of 
the sea. The main accent in preparation of experts in this direction - a 
traditional marine technical education with good ecological preparation.

SPbSMTU , being base HIGH SCHOOL of the Russian Federation 
on marine technologies and technics, conducts such preparation at 
faculty of shipbuilding and ocean technics on a speciality “ocean 
technics” already more than 15 years. Recently on faculty have begun 
reception of students on the second speciality - the sea oil-and-gas 
equipment for a underwater oil recovery and natural gas. Students of 
these specialities - the future marine engineers - receive classical sea 
engineering (shipbuilding) formation in the field of designing, 
constructions and operation of objects of marine technics and at the 
same time the-profound preparation in the field of ecological disciplines 
and the ecological law that allows them to solve actual problems in 
creation of modem marine technics and technologies for ecologically 
safe development of stocks of mineral power resources of a continental 
shelf of the World ocean. Training on eco-legal disciplines begins on 1 
rate and proceeds down to the termination of university.

Obviously, it is impossible to unite these two directions of 
preparation of graduates of marine technical universities as they are 
focused on different aspects of preservation of the environment and 
demand various educational programs under the maintenance. The 
general for both directions should be orientation to practical problems of 
preservation of the environment at designing and operation of marine 
technics in our state.

So whom marine technical universities - should prepare for 
professional engineers-ecologists "with a technical slope" or 
professional sea engineers with « an ecological slope ».

From our point of view it is necessary to prepare and those and 
others. However, considering complexity of the marine technics used at 
functioning of marine oil-and-gas complexes, at faculty of shipbuilding 
and ocean technics of SPbSMTU the second approach to preparation of 
the future specialists .

The necessary level of theoretical and practical preparation of the 
future marine engineers on ecological disciplines should be provided not
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only lecture with employment, but also their active attraction to 
scientific researches in the field of maintenance of ecological safety of 
marine technics, ecological monitoring of the sea environment, 
development of ecologically safe marine technologies and use of these 
results in educational process. Told assumes presence of specialized 
educational laboratories with the necessary equipment and courts- 
carriers with the ecological equipment for carrying out of natural 
researches.

Efficiency of ecological formation essentially raises at active use of 
communications with foreign HIGH SCHOOLS of a sea structure both 
the industrial enterprises and the organizations engaged introduction of 
modem technologies of natural resources development of the World 
ocean. Researches under scientific grants in the field of ecological safety 
sea technics, work on the modem equipment in foreign scientific 
laboratories, contacts to contempoparies and experts of other states help 
to generate necessary skills of the theoretical and practical decision of 
challenges of maintenance of ecological safety of marine technics and 
technologies at our students.

Now on department of ocean technics and marine technologies 
SPbSMTU the big attention is given attraction of students (since the 
third rate), bachelors, magistrants and post-graduate students to 
scientific researches in considered areas. So for last ten years on faculty 
two grants of the international department of the Russian Federal 
Property Fund (joint from scientists of sea technical university of the 
Chinese National Republic) and three grants of Company British 
Petroleum in the field of maintenance of ecological safety of an 
environment are successfully executed at a underwater oil recovery and 
natural gas on the Arctic shelf of the World ocean. New interesting 
results in the field of use of remote optical methods for revealing 
subglacial skills of oil, estimations of ecological risks of sea activity in 
the freezing seas, methods of use of ice breakers for posting supersize 
tankers in complex ice conditions of the Russian Arctic seas, etc. are 
received Researches are spent in Scientific laboratory « Marine 
technologies » at faculty ocean technics and marine technologies. 
Students, bachelors and masters of the faculties which are taken part 
scientific researches, become full co-authors of publications in scientific 
magazines and reports at prestigious International conferences even 
before the termination of university. Graduates SMTU which has 
received such preparation, then without problems become employees of 
Marine Technics organization of Saint-Petersburg.
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Since the second rate students of department of ocean technics and 
marine technologies start to take part in natural sea ecological researches 
from a board of yacht SPbSMTU «Hortitza» in gulf of Finland of Baltic sea.

For increase of "ecological qualification» the most talented students of 
faculty who are freely knowing English, passed sea training at Royal 
technological university of Stockholm (Sweden). During such training 
students have learned to use the advanced equipment for inspection and 
studying of ecologically dangerous technogenic objects at the bottom of 
Baltic sea.

The important step in the further perfection of ecological formation in 
sea technical colleges should become the organization at them of the 
educational centers post university the ecological formation, providing 
periodic retraining and certification of the marine engineers, engaged 
development and operation of modem marine technics for a underwater oil 
recovery and natural gas. Apparently, such centers should be interuniversity, 
that will allow to involve for work in them the most qualified professors and 
senior lecturers of sea HIGH SCHOOLS of our city.

The problem of preparation and retraining of marine engineers with 
sufficient ecological knowledge, considering the status of St.-Petersburg 
as sea capital of Russia, has greater public importance. Creation of 
conditions for the decision of this problem in marine technical colleges 
of our city - the mortgage of successes of our state in effective 
development of the World ocean and rational use of its natural resources 
at preservation of an environment in the form of suitable for normal 
existence of present and future generations

Only in case of the complex approach to a problem of ecological 
formation in a sea technical college it is possible to expect, that the 
Concept of steady development with reference to protection of the sea 
environment it will be high-grade to be realized and the marine technics 
created in Russia, will cause the minimal damage to the World ocean.

COBEPIHEHCTBOBAHHE 0EPA30BATEJIBH0r0 
nPOHECCA A JIA MOPCKHX HHÎKEHEPOB HA OCHOBE 

CK B03H 0r0 H3YMEHHH DKOJIOTHHECKHX /IHCIIHn.flHH
H.B. AneniHH, B.K. rom iapoB . A.C. n o p r a o n ,  B.H. Pa »ybíicb

C aH Km -IIem epóypzcKuü zo cyd a p cm een n u ü  MopcKoû m exn m ecK u û  
ynueepcum em , P occux

Ka(|)cjpa «OiceaHOTexHHKa n Mopcicne TexHOJiornn» t o t o b h t  

cnennajincTOB b  oo.racTu npoeierapoBaHmi n crponTejibCTBa 
pa'umiHbix coopyucemm j.ra o c b o c h h u  MHHepajn>m>ix pecypcoB
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menb(J)OBOH 30Hbi MnpoBoro OKeaHa, a Taioice h 
B cn o M o r a T e jib H b ix  c v j o b  h  T aH K epoB  c u a  o o c c n c n c H i ia  

(JtyHKIIHOHHpOBaHHH 3THX COOpyHCCHHH.
IlpH opH T eT H O H  la m m cM  H a rn ero  BpeM eH H  a B .ia c T ca  

OOCCnCHCHHC IKO.lOrHHCCKOH 6e30naC H 0C T H  paiB C JK H . JOOblHH  

H TpaHCnOpTHpOBKH V r.lCBOJOpO JOB. IlO STO M y Ilp O rp aM M b l 

c n c u n a .ib H b ix  K y p c o B  n o  n p o e K r a p o B a H H io  h  TCXHO.iorHH  

BK jnonafO T c n c u n a .ib H b ic  p a  u c . i b i .  n o c ß a m c H H b ic  o o c c n c n c H m o  
b  n p o u c c c c  n p o c K T iip o  B arn ia  3KO.rornHCCKOH 6e3onacH O C T H  

CyAOB H COOpy5KeHHH B KOHTeKCTe TpCOOBaHHH IVIC>IU> HapOJHOH
Kohbchuhh MAPnOJI.

Ha Ka(|)cjpc npcnociaiOTca TaioKe cncuna.ibHbic icypcbi no 
3KOJiornn MopcKoii cpejbi, cpccm KOTopbix 06maa iKO.iorna. 
MOHHTopnHr 3KOJioranecKoro cocToaHna MopcKoii cpejbi, 
nporH03npoBaHne pacnpocTpaHCHna TexHoreHHbix larpamcHiiH 
n p>m upyrnx KypcoB, KOTopbie cncnna.ibHO auanrnpoBaHbi k  

yCJIOBHHM MOpCKHX HC(J)Tera30BbIX MC CTO po >IUC H H i í .
^jiíi c ty jch to b  opraHH iycTca cncnna.ibHaa iKOcioninccKaa 

npaKTHKa, erna nero ncno.ibiycTca n p n h acuerna ma a 
yHHBepcHTeTy axTa «Xopnm a». B aKBaTopnn boctohhoh naem  
O hhckoto 3anHBa npoBOcuiTca iiiMcpcHiia ochobhhx  
xapaKTepncTHK Bocmoii Maccbi, x a pa ktc p n ■ >y io m  hx ee 
3KOJiornnecKoe cocToaHnc. 3 th  cpaBHmejibHO
KpaTKOBpeMeHHbie paöoTbi no3BOjnnoT CTVjCHTaM npcjMCTHO 
oruyTHTb noHame «iKOcionmccKOC cocToaHnc» n npocciccuiTb 
ero UHHaMHKv. cpaBHHBaa cboh mioci io cumia o t  roja k rojy. Y  
Ka(|)cupbi HMCCTca onbiT opramiíamiH SKonoranecKon npaKTmcn 
Ha 6a3e Royal Technical University (LiiBeuna).

O chobhoíí npoo.iCMon pa3BHTHH «3KOJiornnecKoro acneKTa 
TexHnnecKoro o o p a io  Barnia» aB.iacTca ocHarueHne Ka(|)cjpbi 
ooopyuoBaHHCM n  npnoopaM ii c u a  Mopcicnx iicccicnoBaHiiH.

OcBoeHne MnpoBoro orca Ha n pamiOHa.ibHoe ncnojib30BaHne ero 
npupojHbix pecypcoB HeH36e5KHO CBaiaHbi c nepMaHeHTHO 
B03pacTatoruHM HeramBHbiM TexHoreHHbiM bo ucííctbhcm Ha 
OKpyucaiomyio epejy. n p n  stom Ha mm ho m 3Tane paiBiiTiia
UHBHJIH3anHH nOJIHOCTbK) HCKJHOHHTb TeXHOreHC3 HJIH CUl’/KC 
cymecTBeHHO orpaHHnHTb ero Macmraobi He npcjCTaBjacTca 
B03M05KHbIM. PeHb M05KCT HJTH JIHmb O TOH HJIH HHOH CTeneHH 
onmuMU3ai¡uu aHTponoreHHoii Harpy3KH Ha MopcKyio epejy. 
OnpCUC.iaCMOií KOMnpOMHCCOM MC/iay ikohomhhcckhmh h
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3KOJiorHHecKHMH HHTepecaMH ooLUCCTBa. Tauaa o n T iu ii’iamia jojvKHa 
oainpoBaTbca Ha c o o tb c tc tb h h  TexHoreHHoro (})aKTopa (ypoBHH h 
o6i>ëMa TexHoreHe3a) npnpojHOMV (cnocooHOCTii 6noc(|icpbi k 
CaMOOHHHieHHK) H CaMOBOCCTaHOBJieHHK)). 3 t 0 n 0JI05KeHHe Jie5KHT B 
ocHOBe Tax Ha3biBaeMOH «KOHucnunn ycTOHHHBoro paiBHTna» 
hcjobchcckoto  coooLuccTBa. BnepBbie c(|)op\iyjnpoBaHHoii Ha IlepBOH 
KoH(|)cpcHUHH OOH no oupv/Kaiomcii cp c jc  h  pa3BHTHK) b 1992 r. b 
P ho - je->Ka HC ií po (E p a w jn a ) h  k o topoh  b HacToamcc Bpc\ia c j c jy c t  
6oJH>HIHHCTBO UHBHJHiOBaHHblX TOCYjapCTB MHpa, B T.H. H POCCLia. 
Hcno.ibiya eë b ichicctbc Hayhhoto  (|)VHja\iCHTa (|)op\nipo Barnia 
HauHOHa.ibHOH CTpaTerHH oxpaHbi oupv/Kaiomcii cpcjbi.

B HCjpCHHC B POCCHH KOHHCnHHH yCTOHHHBOTO paíBHTHÍI 
npHMeHHTejlbHO K OOCCnCHCHHIO 3KOJIOrHHeCKOH 6e30naCH0CTH 
MopcKoii cpcjb i HeB03M05KH0 6e3 KopeHHOH nepecrpoiiKH 
npcnojaBaHiia okojo thhcckhx  jiicm in jiiH  b mopckhx tcxhhhcckhx  
BY3ax. B HacToamcc Bpc\ia cymecTByeT jB a 6a30Bbix n o jx o ja  k 
opraHH3aiiHH nojroTOBKii cncmiajucTOB Bbicmeií k Ba a  h (| ) h ici u h h . 
npH3BaHHbix peniHTb nocTaBjieHHyK) c a jany.

TpanHijHOHHO nepebiü us jdiux nodxodoe —  HHVKCHcpHaa iaiuiiTa 
MOpCKOH cpcjbl -  npHCyTCTBy eT npaKTHHeCKH B J  LODO M MOpCKOM 
yHHBepcHTeTe. B CnSTMTY no encunajbHOCTu ''PlH>KCHcpHaa 
iaiUHTa OKpv’/Ka lo Lucii cpejbi” CTyjeHTOB oöynaiOT Ha KaiJicjpc 
3KOJOrHH npOMblHIjeHHbIX 30H H npHOpC/KHblX JKBaTOpHH. TjaBHaa 
iajaua ototo nojxo ja  - nojroTOBKa cncmiajHCTOB b oojacTii coajaHiia 

mopckhx HHHceHepHbix coopy >kchhíí. n pc n aTCT b y io m h X nonajaHHK) B 
MopcKyK) cpejy TexHoreHHbix iarpamcHnii ot jeiicTByioiuHx 
npOMblHIjeHHbIX yCTaHOBOK (OHHCTHbie COOpWKCHHa. (|)LL JbTpbl. 
HHCHHepaTopbi h t .j.), a Taic/Kc. ecjiH iarpa mcHHC MopcKoii cpejbi Bce- 
tjkh  npoH30Hijo, - jiiKBHjauiia ero nocjejCTBHH (HjnpHMep, 6opb6a 
C HeiJlTHHblMH pa3JHBaMH B OKejHe).

HeoóxoduMocnib dcuibneüiuezo pœ eum ux smozo nanpaenenun e 
MopcKux mexumecKux BY3ax ne ebi3bieaem coMnenux, noacojbicy 
Mopcuaa TexHHKa h  Mopciaic tc x h o jo th h  - o jh h  h3 rjjBHbix 
HCTOHHHKOB îarpaîHCHHa MOpCKOH Cpejbl H JOKajbHblX HapymeHHH 
3KOJorHuccKoro paBHOBCcna b mopckhx 3KOCHCTeMax. Pa3y\iccTca. 
OYJYIUHC HH5KeHepbI-3KOJOTH IipH 3TOM JOJ/KHbl nOJVUaTb H 
MHHHMajbHO HCOOXOJHMbIC 3HaHHH nO MOpCKOH TeXHHKe H MOpCKHM 
TeXHOJOTHHM, HTO n03B0 JHT HM B OYJYIUCM 6o je e  3(})(})eKTHBHO peHiaTb
nepenHCjeHHbie îa jann.

Bmopoü nodxod - o o c c n c u c H i ic  3KOJOTHHecKoii 6e3onacHOCTH 
MOpCKOH TeXHHKH H MOpCKHX TeXHOJOTHH, HULia j  BHCjpaTbCa B
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o 6 p a 3 0 B a T e j ib H y io  npaKTH Ky cp a B H m ejib H O  h c c u ib h o  b  c b ; i î h  c  

p c a .iH  îauH H  b  H am eM  r o c y j a p c T B e  K o H u c n u n n  y c t o h h h b o t o  p a ïB H T iia . 

3 r a  K O H u cn u n a  o p n c H T n p y c T  h c . io b c h c c k o c  COOOLHCCTBO H e CTOJIbKO 
H a 6 o p b 6 y  c  n o n a ja H u c M  b  MopcKVK) e p e j y  T ex H o reH H b ix  îarpaîH C H H H  

OT OÖbeKTOB MOpCKOH TeXHHKH, CKOJIbKO H a CO'CUIHHC 3KOJIOTHHeCKH 

6 e 3 o n a c H o i i  M o p c K o ii t c x h h k h  h  H cnojn >30B aH H e M a .io o T x o jH b ix  h  

OCÎOTXOJHbl.X MOpCKHX TeXHOJIOTHH, npaKTHHeCKH H e 3aipfl3H inO IH H X
M opcK yK ) e p e j y .  TjiaBHOH ï a j a n c n  B T o p o ro  n o j x o j a  a B .ia c T c a  
nOJTOTOBKa MOpCKHX HHHCeHepOB, CnOCOOHbIX npoeK T H poB aT b 
SKOJIOTHHeCKH 6 e3 0 n aC H b ie  OÓbeKTbl MOpCKOH TeXHHKH, 
n p c jH aîH aH C H H b ie  j j i h  o c b o c h u s i  n p u p o jH b ix  p e c y p c o B  
KOHTHHeHTajibHoro u ic .ib ( |)a  (b  t . h .  T p aH cn o p T H b ie  h  B c n o M o raT ejib H b ie  
c y j a ,  o y p o B b ic  n .ia T ( |io p \ib i. n o jB O jH b ic  T p y o o n p o B O jb i.  nopT O B bie 
T epM H H ajb i h  T .J .) .  a  TaïoK e c o u a B a T b  c o o t b c t c t b y l o u l h c  t c x h o j i o t h h  

h x  3K cn .iyaT auH H  ( B ic n o n a a  n o jB O jH y lo  j o o b i n y  h c ( | i t h  h  r a 3 a ,  
T paH cnopT H poB K y, n o rp y 3 K y -p a 3 rp y 3 K y  h  x p a H e m ie  jo o b iT b ix  
y r.lC B O JO pO JO B . CTpOHTejIbCTBO MOpCKHX c o o p y ’/KCHHH. ro y n e H H e  
OK eaH a h  t . j . ) .  KOTopbie n p n  \iaK C H \ia .ib H o n  3 k o h o m h h 6 C k o h  

3(J)(J)eKTHBHOCTH HaHOCHJIH 6 b l MHHHMH.lbHblH y m e p 6  N/IlipOBOMY 
OKeaHy. B  n o c .ic jH H C  r o j b i  h h  o j h h  K pynH brii n p o eK T  b  3 t h x  

H anpaB jieH H H x He o ö x o j h t c h  6 e 3  T iuarejn>H O H  o k o - to th m c c k o h  
3K cnepT H 3bi h  ajC K B aT H oro  a K O J o rn ic c K o ro  « c o n p o b o v k jc h u s i»  H a B c ex  
3 T a n a x  e r o  p c a .im a u H H  —  o t  n p o c i m i p o  B arn ia . j o  CTpOHTC.ibCTBa. 
3K C njyaTaU H H  H YTH.lH’îaHHH MOpCKHX o 6 l>eKTOB.

P e m e H H e  T aK oii c j io h c h o h  ï a j a n n  m peôyem  nodzom oenu ne mojibKo 
npocpeccuonajibHbix unoKenepoe-OKOJiozoe c «mexnunecKUM ymionoM», 
no u MopcKux unjtcenepoe c  «OKOJiozunecKU ymionoM», 
npocpeccuonajibno pasôupatoujuxcsi e coepeM ennux MopcKux 
m exnojiozuxx u MopcKoû mexnuKe, u, e m o otce epeMX, o6nadamw,ux 
(pyndaMenmajibHbiMU nosnanuxMU e oôjiacm u okojiozuu Mopx. Y jiaB H bra  

aiciieH T  b  n ojroT O B K C  c n c u n a a n c T O B  n o  3TOMy H anpaB jieH H K ) - 

T pajH iiH O H H oe M o p cK o e  T exH H necK oe o 6 p a3 0 B aH H e c  x o p o m e i i
3KOJOrMMCCKOH nOJTOTOBKOH.

c n e n v r r y ,  a B .ia fo m n n c a  6a30BbiM  B Y 3 o m  P ®  n o  m o p c k h m  
TeXHOJIOTHaM H MOpCKOH TeXHHKe, BCJCT TaiCyK) nOjrOTOBKY Ha 
(|)aKY JbTCTC KOpaO.lCCTpOCHHa H OKeaHOTeXHHKH n o  CnCHHa.lbHOCTH
“ OKeaHOTexHHKa” y>kc 6 o j ie e  15  jieT. H eja B H O  H a K atJicjpc H ana.™  n p n c \ i  
CTYjCHTOB n o  B TopoH  cncuHa.ibHOCTH -  M op cK oe He<})Tera30Boe 

ooop yjO B aH H C . C rvjC H T b i s t h x  cncHna.ibHOCTCH —  6 y H y m n e  M op cK n e  
HH>KCHcpbi -  noH ynatO T  K jiaccH n ecK oe M op cK oe h h > k c h c p h o c  

( K op ao .iccT p oH T C .ib H oe) o 6 p a30B aH H e b  o o .ia cT H  n p o c ic r a p o B a H n a .  
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nOCTpoiÍKH H '3 KC n  J  Y HTH H H H OÖbeKTOB MOpCKOH TeXHHKH H B TO 5Ke BpCMSI 
  \T Jv6jC H H Y IO  nOJTOTOBKY B OÖjiaCTH 3K0JOTHMCCKHY JHCHHnjHH H

o k o jo th h c c k o to  npaBa, h t o  n o iB O ja c T  h m  pernarb  a ia y a j b H b ic  ia ja n n  no
CO'UaHHK) COBpeMeHHOH MOpCKOH TeXHHKH H TeXHOJIOTHH JJH  

3KOJiOTHHecKH 6 e 3 0 n a c H 0 T 0  n p aB O M epH oro ocBO CH na 3 a n a c o B  

H C K onaeM bix OHcpropccypcoB ko h t h  hc hthjbHO ro iucjb(|ia Mapo Boro 
OKeaHa. O o y h c h h c  n o  3KOJioro-npaBOBbiM  jH C U H n jnm aM  Ha Li h  h hctc  a  H a 1 

K y p c e  h  n p o  j o  j j c a e r c a  BnjiOTb j o  OKOHuaHna yH H B epcH T era.

OneBHJHO, HeB03M05KH0 OObCJHHHTb 3TH JBH H anpaBJC H H a  
nOJTOTOBKH BbinyCKHHKOB MOpCKHX TeXHHHeCKHX B Y 30B , nOCKOJIbKy 
OHH o p u cH T u p o B a H b i Ha pa3Hbie acneKTbi oxpaH bi o kpy>Kaio m c  ii c p e jb i  
h  TpeöyiOT pa3JHHHbix n o  co jepncaH H io  o6pa30B aT ejbH bix  nporpaM M . 
OÖIJHM J j a  OOO HX H än p ä B jeH H H  JO.T/KHa OblTb OpHCHTHHHa Ha 
npaKTHHCCKHC 3 a ja n H  oxpaH bi O K py/K aiouiC H  c p e jb i  n p n  
npOeKTHpOBäHHH H 3 KG n  J  Y HTH H H H MOpCKOH TeXHHKH B HäHieM
rocyjapcTBe.

TaK KOTO 5Ke JO.T/KHbl TOTOBHTb MOpCKHe TeXHHHeCKHe BY 3bI -  
npO(|)CCCHOHa.lbHbIX HH5KeHepOB-3KOJOTOB «C TeXHHHeCKHM yKJOHOM» 
HJH npO(|)CCCHOHajbHbIX MOpCKHX HHJCeHepOB C «3K0 JOTHHeCKHM 
yKJOHOM»?

C nauieû montai spenux nado zomoeumb u mex u dpyzux. O jhjko, 
y MHTbiBaa cjoncHOCTb MopcKoii TexHHKH, Hcnojb3yeMOÍí npn 
(J)y HKHHOHHpOBaHHH MOpCKHX He(J)Tera30BbIX KOMnjeKCOB, Ha 
(JiaicyjbTeTe KopaojccTpocHna h OKeaHOTexHHKH d lö rM T Y  OTjaiOT 
npejnoHTeHHe BTopoMy nojxojy  k nojroTOBKe oyjyihhx 
cneiiHajHCTOB.

H eoöxojH M brä ypoBeHb t c o p c t h h c c k o h  h  npa k t h licc ko ii
nOJTOTOBKH OYJYUIHX MOpCKHX HHJCeHepOB nO 3K 0 JOTHHeCKHM 

jH C iin n jH H a M  j o j v k c h  o o ccn cH H B H T b ca  H e TOJbKO ayjH T op H b iM H  

3JHJTHÍIMH, HO H HX JKTHBHblM IipH B jeH eH H eM  K HayHHbIM  

H C C jejO B äH H JM  B OOJHCTH OOCCnCHCHHH 3K 0J0TH H eCK 0H  6e30naC H 0C T H  

MOpCKOH TeXHHKH, 3K 0 JOTHHeCKOTO MOHHTOpHHTa MOpCKOH C p e jb i ,  

p a3p aÖ 0T K e h k o jo t h h c c k h  6 e 3 o n a c H b ix  m o p c k h x  t c x h o j o t h h  h  
HCn 0J b 3 0 B a H H H  3THX p e 3 y jb T a T 0 B  B YHCOHOM IipO IieCC e. C K a3äH H 0e  

n p e j n o j a r a e T  H a j n n n e  c n e iiH a jH 3 H p o B a H H b ix  y n c o H b ix  j a o o p a T o p n i i  c
HeOÖXOJHMbIM OOOpyjOBaHHCM H C yjO B -H O C H T eje ii C 3K 0J0TH H eCK 0H  

a n n a p a T y p o i i  j j a  npoBCjCHna H aT yp H b ix  H C C jejO B aH H H .
3(J)(J)eKTHBH0CTb 3K 0 JOTHHeCKOTO 0 6 p a 3 0 B ä H H iI  CYLUCCTBCHHO 

nOBblUiaCTCa n p n  JKTHBHOM H C n0Jb30B äH H H  CBH3CÍÍ C OTCHCCTBCHHblMH 
h  3apy6e5K H biM H  B Y 3 a M H  M o p c K o r o  n p o ( |w j a  h  n p o M b im jeH H b iM H  

n p ejn p H J T H J M H  h  opraH H 3aiiH H M H  íh h h m h k tliih m h ch  B H e jp e H n e M
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coBpeMeHHbix TexHOJiorHH o c b o c h h h  n p u p o j H b ix  pecypcoB MnpoBoro 
OKeaHa. M ccacjO B aH H H  no Haynm>iM rpamaM b o o . ia c T u  

TKO-TOTHHCCKOH 6e30naCH0CTH MOpCKOH TeXHHKH, paÖOTa Ha 
coBpeMeHHOM ooopyjOBaHHH b 3apy6e5KHbix Haymibix aaoopaTopnax. 
KOHTaKTbi co CBepcTHHKaMH n c n e  u  n a  j  h  CTa \  i h  j p y r u x  r o c y j a p c T B  

noMoraiOT c<J)opMnpoBaTb y Haninx c t y j c h t o b  H C o 6 x o jH \ib ic  HaBbncn 
TCOpCTHHCCKOrO H n  p a  KTH LICC KO TO pemeHHH CJIOJKHblX npOO.lCM  

OOCCnCHCHHH OKO.TOTHHCCKOH 6e30naCH0CTH MOpCKOÍÍ TeXHHKH H 
MOpCKHX TexHOJiorHH.

B HaCTOHLUCC BpeMH Ha Ka(|)cjpc OKeaHOTeXHHKH H MOpCKHX 
TexHOJioraH CnerMTY öojibmoe BHHMaHHe y j c .thctch  npuB.iCHCHHK) 
CTŷ eHTOB ( Ha m m Han c Tperbero Kypca), oaiauaBpoB. m  a r  h  c Tp a h to  b h  
acnnpaHTOB k Hay hh bí m HccacjOBaHUHM b paccMarpHBaeMbix oöJiacTHx. 
Tax 3a nocaejHHC jccHTb jier Ha Kaijicjpc ycnemHO BbmojmeHbi ab a 
rpaHTa \ icvkjv HapojHOro OTjcaa POOH (coBMecTHbie c ynem>iMH 
ZlaH.THHbCKOrO MOpCKOrO TCXHHHCCKOTO yHHBepCHTera K h th hck o h  

HapoAHOH Pccnyo.THKH) h  Tpn rpaHTa KoMnamiH BpHTHm ncTpo.TCVM b 
OO.iaCTH OOCCnCHCHHH 3KO.TOTHHCCKOH 6e30naCH0CTH OKpy5KaiOIHeH cpcjbl 
npn nojBOjHoii joobinc h ci|)t h  h  npnpojHoro ra3a Ha apKTrmecKOM 
mejn>(J)e MnpoBoro OKeaHa. no.TVHCHbi HOBbie HHrepecm>ie pe3yjn>Tan>i b
OO.iaCTH HCn0JH>30BaHHH JHCTaHHHOHHbIX OnTHHCCKHX MCTOJOB JJIH 
BbIHB.TCHHH nOJ.TCJHblX pa3JIHBOB HC(|)TH. OHCHOK OKO.TOTHHCCKHX pHCKOB 
MOpCKOH JCHTCJbHOCTH B 3aMep3aK)IHHX MOpHX, MCTOJOB HCn0JH>30BaHHH 
jcjOKO.TOB jjiH npoBOjKH 6ojH>merpy3Hi>ix TamcepoB h cyjOB-ra iOBO iOB b 
C.TO'/KHbl.X „TCJOBbl.X YC.TOBHHX pOCCHHCKHX apKTHHCCKHX MOpeíí H T.J.
Hcc.icjOBaHHH npoBojHTCH b HavHHOH jaoopaTopuH «Mopcrcne
TCXHO-TOTHH» IipH Ka(|)CjpC OKeaHOTeXHHKH H MOpCKHX TCXHO-TOTHH. 
C’TyjCHTbi. oaKaaaBpbi h  MarHCTpambi Ka(|icjpbi. npmnrMaBiHHe yLiacTHC 
B HaVHHblX HCCJieAOBäHHHX, CT3H0BHTCH IIOJIHOnpaBHblMH C03BT0paMH 
ny 6.1 mai miii b HavHHbix /KypHajax h  joiuajOB Ha npecTPDKHbix 
IVT C/Kj\ Ha po j  h bix KOHiJiepeHHHHx eine jo  OKOimaHHH ymiBepcHTeTa. 
BbmycKHHKH enöEM Ty, no.iylih b u ih c  Tarcyro non toto  b  k y . noTOM 6e3 
npOOJCM CT3HOBHTCH COTpyjHHK3MH IJKEMT «PYEMH». IJMKB 
«AJTMA.3», LIKE «MAJ1AXHT», IJHHH h m . A i« u . A.H. KpbuiOBa h  
jpyrux opraHHiamiH h  y h p o i q c h h h  Ca h kt-  n  ctc  poy p ra
cooTBercTByioinero npoijmjur.

HaLIHH3H CO BTOpOTO Kypca CTYJCHTbl Kai|)CjpbI OKeaHOTeXHHKH H 
MOpCKHX TCXHO-TOTHH HaHHHaiOT IipHHHMaTb YH3CTHC B HarypHbix 
MOpCKHX 3KO.TOTHHCCKHX HCC JCJOBaHHHX C ÖOpTa HXTbl CnörMTY
«XOPTHU.A» b  O h h c k o m  3ajniBe BajnmicKoro Mopn.
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JX.VI nOBblLUCHHSI «SKOOOTHHCCKOH KBtLlH(|)HKaUHH» HaHOOOCC 
TajiaHTJIHBbie CTYJCHTbl K a(|)CjpbI. CBOOOJHO BJKUCfOmHC 3HTJIHHCKHM 
HiblKOM. npOXOJH.lH MOpCKyiO CTH/KMpOBKY B KopojieBCKOM 
TexHOJionpiecKOM yHHBepcHTere C roK ro jibM a ( in B e m ra ). B n p o p e c c e  t3 k o h  
CTa>KHpOBKH CTYJCHTbl HaYHRTHCb nO.lbiOBaTbCH CaMOH COBpeMeHHOH 
a n n a p a r y p o H  pim o o c o c o o B a H n a  h  mîymchmh aK O noranecK H  onacm >ix  
TexH oreH H bix oöbe ic ro B  H a o h c  E aoT n iícK oro  \iop a .

BaacHbiM n iaroM  b  ja rb H c iim c M  cobcpluchctbokihhh aK O noranecK oro 
o6pa30BaEnra b  mopckhx tcxhhhcckhx BY3ax jo.T/Kh;i ciarb opraHH iimna n p n  
HHx yacoHbix p eH ipoB  nocjieBy30BCKoro aK O JioranecK oro o6pa30BaEnra, 
oöecneH H BätoniH x ncpHOjHHCCKVK) ncpcnojroTOBKv h a r re c ia i iH io  mopckhx 
HH5KCHepOB, iaHHMatOLIIHXCH pa3paÖOTKOH H 3KCn„TyaTaUHCH COBpeMeHHOH 
MopcKoii TexHHKH ¡pisi nojBOjHOH jo 6biLiH Hearni h npnpojHoro raa. Ilo-
BHJHMOMY. THKHe UCHTpbl JO.T/KHbl OblTb M©KBy30BCKHMH, HTO n03B0JlHT 
npHBjieHb pjw  paooTbi b  hhx Hanöojiee KKUH(|)HUH|30KiHHbix npo(})eccopoB h 
jouchtob mopckhx BY3ob Harnero r0]30a;i.

3anana nojroxoBKH h ncpcnojroTOBKH mopckhx mDKCHepoB c 
AOCiaTOHHblMH 3K0J10THHeCKHMH 3HäHHJIMH, YMMTblBtlil CTaTyC CaHKT-
ncTcpoypra khk MopcKoii ctojhhibi Pocchh, HMeer 6ojn>niyK) 
oolhcctbchhyk) 3HaHHMOCTb. Co3Öanue ycjioeuü dim peuiema smoü aadmu e 
MopcKux mexmmecmx BY3ax nauiezo zopoda - sajioz ycnexoe Poccuückoü 
0edepaifuu e 3(p(peKmueH0M oceoenuu Mupoeozo OKeana u 
paifuoHajibHOM ucnojib3oeoHuu ezo npupodmix pecypcoe npu coxpanenuu 
OKpyoKamiqeü cpedu e eude npuzodnoM dim HopMcuibuozo 
cymecmeoeama nunemnezo u 6ydyu{ezo noKcmemü

TojibK O  b  c o y  Lia c  K OM njieKCHoro n o o x o o a  k  npoo.iC M C  
SKO.TOrHHCCKOrO OOpa iOBaHHa B MOpCKOM TeXHHHeCKOM B y3e M05KH0 
O/KHOaTb. HTO KOHHCnUHSI yCTOHHHBOTO paiB H TH a npHM eHHTejlbHO K 
o x p a H e  M o p cK o ii c p e j b i  oyoct itoohouchho p cao n iO B b iB a T b c a  h 
M o p cK aa  TexHHKa, c o u a ß a c M a a  b  Pocchh, oyoct HaHOCHTb
MHHHMajIbHblH YLHCpÖ MupOBOMY OKeaHy.
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USING REMOTE SENSING DATA IN OCEAN RESEARCH
Svetlana S. Karimova 

Space Research Institute (IKI), Russian Federation 
E-mail: feba@list.ru 

During the past twenty years, rapid technological growth has 
advanced the ability of satellites to observe and monitor the global 
ocean. Imagery acquired by satellite sensors provides a very important 
source of information for mapping and monitoring different ocean 
features and their variability. Electronic navigation systems employing 
artificial satellites are gradually replacing ground-based systems 
providing navigation service to aircraft, vehicles, and watercraft and 
many other uses. Nowadays it becomes more and more evident that the 
list is not complete: besides multiple scientific and practical applications 
mentioned above, remotely sensed data also can be very helpful for 
educational purposes.

In the present paper ocean remotely sensed data are scrutinized in 
rather unusual way -  as the basis for creation of educational materials 
concerning different sections of ocean science. The paper is based on the 
experience acquired as a result of the Thematic collection of digital 
educational productions creation. This project was accomplished in the 
Space Research Institute in the framework of the Russian Education 
Informatization Program.

Remotely sensed data seem to be very potential for educational 
purposes in geosciences. There are multiple reasons for it: great 
obviousness of satellite imagery comparing with geographical maps; 
high spatial resolution; great reality and objectivity; deep consideration 
of the subject being studied; possibility to demonstrate complex, 
interacting nature of processes; significant attention to physical aspects 
of objects and processes, etc. When we study ocean, there are even more 
benefits of using satellite data. Due to its great scale the global ocean is 
especially rich in the objects that can be discovered and investigated 
only from space (mushroom-like currents, some vortical structures, etc.).

The paper mainly tackles the following problems: the role of 
multimedia aids when studying ocean; the reasons to use satellite data as 
a source for digital educational productions; requirements for functional 
load, contents, design and methodological support of such productions. 
There are some examples of educational products provided to assess the 
possible contribution of satellite data to studying different 
oceanographic sections. In the end, some potential risks of using such 
educational methods that need to be taken into consideration are 
discussed.
326
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HCII0JIB30BAHHE ftAHHBIX ftHCTAHLfHOHHOrO 
30HHHP0BAHHfl IIPH H3YMEHHH OKEAHOCOEPBI

C .C . KapH M O Ba
Hncm um ym  KOCMunecKux uccjiedoeanuü PAH, Poccuückcm 0edepa ifux

B  npcjcniB.iCHHOH paooTC cuiHHbic jucTaHunoHHoro 
30HAHp0BaHHH OKeaHa npCJCTaB.lCHbl B JOCTaTOLIHO HOBOM RJISL 
HHX KaLICCTBC -  B BHJC OCHOBbI CUtf COÏCUlHHtf YHCOHOrO
M a T c p n a a a  piw  p a u m iH b ix  o T p a c n e i i  Hay k h  0 6  OKeaHe. C’T aTba 
H a n n c a H a  n o  p e3y jibT aT aM  c o  u a H n a  T e M a ra n e c K o n  k o . i . i c k u h h  

U H (|)poB bi\ o 6 p a 3 0 B a T e n b H b ix  p e c y p c o B  (U .O P ) n o  K y p cy  
reo rpa(J)H H , K O Topoe n p o n  iB o n n a o c b  b  H H C T n ry T e  k o c m h h c c k h x  

HCCJie^OBäHHH P A H  B paM KaX « n p O ip a M M b l HH(j)OpMaTH3anHH 
p o c c n n c K o ro  o o p a iO B a H n a »  M nH H C T epcTB a H ayicn  n  
o o p a  iO B aH na P O  n o  3a n a 3y  H a n n o H a jib H o ro  ( |)O H ja n o jro T O B K n  
K anpoB . H a n ö o j ib m e e  BHHMaHne b  h o k . u u c  ync.rcH O  
c c ic h y io l i ih m  B o n p o c aM : p o j ib  M y.ibTH M cnuH H bix cp cn cT B
o 6 v l ic h h ; i  n , b  nacTHOCTH, ja H H b ix  f t 3 3  n p n  h í y h c h h h  o iceaH a n  
n p c jn o c b i.iK H  p m  n x  Hcnojn>30BaHHH b  iam ccTBC o c h o b h  r jis l  
co3AaHHH uH (|)poB bix  o 6 p a 3 0 B a T e n b H b ix  p e c y p c o B ; T p c o o B a H n a  k  

(jtyHKIIHOHajIbHOH H arp y 3 K e , COnCpaaiHUfO. 0 (|)0 pM.lCHHK) H 
m c t o j h h c c k o m v  c o npoBO/iQCHHK) T3KHX p e c y p c o B . H a  n p H M ep e  
H eK O Topbix p a 3 p a 6 o T a H H b ix  piw  y n e Ö H o ro  K y p c a  
«O K caH O C (|)cpa» p e c y p c o B  ncM OHCTpupyiOTCtf b o 3 m o 5 k h o c th  
CnyTHHKOBblX CUlHHblX B OCBemeHHH OTJC.lbHblX pa'U C .lO B
HivaacMoro Marepnana. B  3aBepmeHne paooTbi yicnaHbi 
B03M05KHbie «nojBOjHbic KaMHH» npn npHMeHeHHH 
n p e A C T a B jie H H o n  o 6 p a 3 0 B a T e jib H o ii  m c t o j h k h .

1. Bnc.icimc
B nOC.lCJHHC JBa HCCtfTH.lCTHtf pa3BHTne HHCTaHLIHOHHblX m c t o j o b  

HaO.IKUCHHH MOpCKOH nOBepXHOCTH C HCKy CCTBeHHblX CnyTHHKOB 
3eMjin ( H C 3 )  nocTurao coBepmeHHO HOBoro ypoBHii. Baarojapa 
LiacTOH noBTopacMOCTH Hao.iK)ncHHH. mnpoKoii nojioce OO'iOpa H 
BbicoKOMy npocTpaHCTBeHHOMy pa3pemeHHK) jucTaHUHOHHOC 
iOHjupoBaHHC 3eMjin ( f t ,3 3 )  h3 KOCMOca paccMaTpuBacTca cciinac nan 
OCHOBHOH HCTOHHHK HenpepblBHO nOCTYnaKHHCH HH(j)OpManHH 0 
MnpoBOM oneaHe n ero h î m c h h h b o c t h ,  OrpoMHa npaKTHiccKaa 
3HanHMOCTb H C 3  KHK CpCJCTB CBtf'iH. OCHOBbI COBpeMCHHblX 
HäBHränHOHHblX CHCTeM H Iip. COBepmeHHO OHCBHJHO. MTO B
co B peM eH H O M  o o i h c c t b c  j a H H b ic  f t,3 3  c n o c o Ö H b i  B b in o jiH n T b  e i n e  o j h y
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(jtymciiHK) -  o6pa30BaTenbHyio. I lo  cpaBHem no c jpyrnM H  
KOMnoHeHTaMH rcorpa(|)HLiccKOH oöojiohkh M hpoboh  OKeaH b cnjiy
CBOHX OipOMHblX npOCTpäHCTBeHHblX MaCHITaÖOB OCOOCHHO H ÎOOH.TYCT 
;ib.ic h h ;imh h  npoucccaMH. KOTopbie MoryT öbiTb OTKpbiTbi, h iVHCHbi h 
BH3yajIH3HpOBaHI>I HCICHOHHTC.TbHO C nOMOLUbfO CnyTHHKOBblX 
M306p a >KC H M H.

CTpeMHTejIbHblH npOipeCC B OO.iaCTU HH(|)OpMaUHOHHbIX 
TexHOJiorHH npuBOjHT k  nocTeneHHOMy h x  b h c jp c h h k ) b c(|icpy 
oopaao Barnia. 3 t o  BbipaaciCTca KaK b noBbim eHnn KOMnbKrrepHon 
rpaMOTHOCTH yna inuxca . TaK h  b pa3paÖ0TKe cncm ia.ibH oro 
nporpaM M Horo ooccncncH iia. HanpaBjieHHoro Ha noßbiuiCHnc 
3(J)(J)eKTHBHOCTH YHCOHOTO npOUCCCa. TaK, B HaCTOamCC BpCMa 3KTHBH0 
paipaoaTbiBaiOTca pa3Hoo6pa3Hbie ayjiioB iiiyanbH bic h  
MyjibTHMenuHHbie yncoHbic nocoo iia  Ha ajieKipoHHbix, h jih  mi(|)poBbix. 
HOCHTejiHx. B jaH H oii paooTC paccMOTpeHbi acncKTbi pa3paöoTKH 
TcMaTHHCCKOH k o -ttck u h h  uH(|ipoBbi\ o6pa30Barejn>Hbix pecypcoB  (b 
ja.ibHCHuiCM -  U.OP) n o  Kypcy reo rp a ijm n  b cpe jH cií niKOJie, 
C03naHH0ÍÍ Ha OCHOBe CnyTHHKOBblX H' ÎO 6 p a >KC H H H H pe3yjIbTaTOB HX 
oopaooTKH. 3 t o t  npoeKT 6bin ocyinecTBjieH b HHCTnryTe kocm hhcckhx 
nccjienoBaHHH P A H  b paMKax «nporpaM M bi HH(j)opMaTH3anHH 
poccniícK oro oopaao  Barnia» MnHHCTepcTBa HayKH n  oopaao Barnia PO  
no  3ana3y H annoH ajibH oro (|)OHja nojroTOBKii KaapoB (H O I1K ).

B crame 3arpoHyTbi c . i c j y i o i h h c  Bonpocbi: pom> M Y n b T H M C jiiiÍH b ix  
C penC T B  OOYHCHIia H, B MHCTHOCTH. ja H H b lX  f t 3 3  n p n  H ÍYHCHHH O K eaH a 

h  n p c jn o c b i . iK H  j a  a  nx ncnojn>30BaHHíi b  i c ih c c t b c  o c h o b m  rjisl 
C03naHHH H H (|ip o B b ix  o6pa30BarejibHbix pecypcoB; Tpcoo B a r n ia  k 
(j)yHKnnoHajn>Hon Harpy3Ke, c o jc p > K a H in o .  o ( |)o p m „ tc h h io  h  
m c t o j h h c c k o m y  con p o b o ’/K j c HHK) T3KHX pecypcoB. H a  npHMepe 
HeKOTopbix pa3pa6oTaHHbix ana y h c o h o t o  Kypca « O K c a H o c ( |ic p a »
p e c y p c o B  JC M O H C T pupy iO T C a  B03M 05KH0CTH CnyTH H K O BblX  a a H H b ix  B

ocBemeHHH OTac.ibHbix pa íhc.tob roynaeM oro  MaTepnajia. B 
3äBepmeHHe paöoTbi yKa3äHbi B03M05KHbie «noaßoaH bic K3MHH» n p n  
npHMeHeHHH npCaCTH BMC HHO lí 06pa30BaTejIbH0ÍÍ MCTOHHKH.

2. H aiim .ic ii ic ia iiii iio iiiio io  ioii.inpoB aiiiin  OKcana KaK ocHOBa 
HOP

ftaHHblC aHCTaHHHOHHOrO iOHanpOBaHHa 3eMjm M3 KOCMOCa 
aBjnnoTca Ha jaHHbiii momcht yHHKajibHbiM hctohhhkom HH(|)opMamiH 
o n poneccax , npoTCKatoinux b aTMOC(|icpc. jnrrocijtepe, raapoc(|)cpc  n  
önocijiepe 3cmjih, n  n x  pojib n p n  h íyhchhh rcorpa(|)iiHCCKOH ooo.tohkh 
nnaHeTbi Bce öonee  B03pacTaeT. O chobhbimh npenMyinecTBaMn 3thx 
naHHbix c TOHKH ipcHiia o6pa30BaTenbHbix n eu en  ABjunoTca:
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•  öojibiiian CTeneHb HaraaaHOCTH. i«ik npaßino. hcho c t  h>k 11 \ i a a 
ana TpaanuHOHHbix rcorpa(|)iiLiccKiix KapT;

• BbicoKoe npocTpaHCTBeHHoe paapciucHiic:
• BbicoKaa pcanncTHHHOCTb;
•  OTpa'/KCHHC HMH OObCKTHBHOH HC ÍÍCT B11TCCI b HO CT 11 :
•  oonbuiaa rnyoiiHa paccMOTpcHna ii3YLiac\ioro oöbeKTa nan

aBaemm;
•  noBbimeHHe B03M05KH0CTen acMOHCTpaunn KOMnaeKCHOCTH h 

B3aHMOCBa3aHHOCTH npOTCKatOIUHX npOHCCCOBl
• noBbimeHHoe bhhm3hhc k (|)híhlicckhm ocHOBaM ii3yLiac\ibix 

npoucccoB. no3BoaaioinHM b ir î y a n ir î 11 p o b;i t  b hx Ha cnyTHHKOBbix 
H!o6 pa>KCHHax.

3. KpaiivUii xapaKTepHCTHKa Te\iaiiiMCCk'oii k'o. i. ick'hihi 
LfOP no Kypcy reorpa(|)HH

TeMcimimecKoe co à ep m a n u e  ko :licki{uu . Llpii (JiopMnpoBaHnn 
Tcm;ithhcckoh KoaacKUHH YiiiTbiBaniicb coaepncarenbHbie Tpcoo Barnia 
(JieaepaabHoro KOMnoHeHTa rocyaapcTBeHHoro oöpa30BaTeabHoro 
CTaHaapTa cpeaHero (noaHoro) h ochobhoto o6mero oopaao Barnia no 
reorpaijmn. IlocKoabKy ootanii oobcm Tc\iaTiiLiccKoii KoaacKmni 
aonnceH öbiTb aocTaTOLiCH ana HaraaaHoii aeMOHCTpannn raooanbHbix. 
pernoHanbHbix n aoKanbHbix aßacHiiii n oobcktob npnpoaHoro n 
äHTponoreHHoro xaparcrepa; cncmn|)iiKii ocHOBHbix rcorpa(|)iiLiccKiix 
oöbeKTOB, ßxoaauiHx b ncpcHCHb HOMeHKaaTypbi, o6a3aTenbHoii k 
H3yneHHio; noHaTiiii n TepMHHOB, cocTäBaaioniHx 6a30Byio ocHOBy 
Kypca niKonbHoii reorpaijmn, a thic/KC ana aeMOHCTpannn 
B03M05KH0CTen h npeHMymecTB iicnonbîo Barnia kocmhhcckhx 
TexHonornn b rcorpa(|)iiLiccKiix iiccncnoBatuiax. co3aaBaeMaa 
KonneKimn BKaronnaa b ceoa nopaara 500 cnntuiitibix U.OP, OKono 
20% LJ,OP no CBoeMy TC\iaTiiLiccKO\iY concp’/Katuno othochtch k 
pa3aeny «Tnapoc(|)cpa».

B HacToamee ßpc\ia MaTepnanbi KonncKmni HaxoaaTca b 
HHTepHeTe b cbooohhom aocTyne (caht http://school-collection.edu.ruA.

IlcmOHHllKll daHHblX. B TCMaTHHCCKYK) KOnnCKHHK) BKaiOLICHbI 
IJOP, C03aaHHbie Ha ochobc aaHHbix ancTaHnnoHHoro 30 tampo Barnia. 
nonyHCHHbix b paaniimibix anana30Hax oncKTpoMartuiTHoro cneKTpa c 
pauiiHHbiM npocTpaHCTBeHHbiM pa3pemeHneM. KaK npaßiiao. 6 binii 
Hcnonb30BaHbi ii3o6pa>KCHiia h3 ooincnocTyntibix nmepHer-ranepen 
CnyTHHKOBblX H iOOpa’/KCHHH. HlDKe npilBCaCHbl CCbiaKH Ha HeKOTOpbie 
H3 T3KHX ranepen:

• http://visibleearth.nasa.gov n http://earthobservatorv.nasa.gov -  
Konnercnnn pauiiHHbix cnymnKOBbix ii3o6pa>KCtuiii.
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H C M O H C T p u p y fo m u x  n p o a ß .r c H n c  B b i ib iB a io m n x  H H T e p e c  
r c o r p a ( |) H Lic c K H \ o ö b e K T O B  h ;ibhchhh:

•  h t tp  : / / m i r a v i . e o . e  s a .  i n t / e n  -  a p x H B  H îo 6 pa>KCHHH. n o n y n e H H b ix  

c e H C o p o M  M E R I S  c o  c n y T H H K a  E n v i s a t ;

•  h t tp  ://rapidfire. sei. gsfc. nasa. gov/ -  apxnB Hîoopa/KCHnn. 
no.n acHHbix ceHCopoM M O D I S  co cnyTHHKOB A q u a  n  Terra;

•  h t t p : / /g l c f a p p .u n t t a c s .u m d .e d u :8 0 8 0 /e s d i / i n d e x . i s p  n
h t tp : / /g lo v i s .u s g s .g o v /  -  a p x n B  H3o6pa>KCHHÜ. n o n y a e m ib ix  ceH C opaM H  
T M  n  E T M +  c o  cnyTHHKOB L a n d s a t .

ftaH H bie  /1 3 3 . c o c T a B ju n o m n e  ocHOBy U .O P . 6 b i.ru  n p cacT aB .rcH b i b 
ohhom H3 c n e a y io n iH x  b u j o  b:

• ohhhohhoc H îo 6 pa>KCHHC. n o c T p o c H H o e  n o  naHHbiM o j H o r o  n a n  
HCCKO.rbKHx cn eK T p ajib H b ix  KaHa.roB:

• asa nan 6oaee Hîo6pa>KCHHH ana ohhoh h toh me TeppnTopnn;
• aHHMannoHHbiH oobckt:
• .nooaa h Ha a HH(|)op\iauHa. npcacTaB.rcHHaa b T a ô a n n H o n  n a n  

rpa(|)HHCCKOH (JiopM e, n o a y n e H H a a  c n o M o m m o  aaH H b ix  JJ3 3 .
&opMcim npedcmaejienuH IJOP. /f ia  couaHna U .O P  b ïamccTBC 

o nT H M aabH bix  6 b ijm  BbiopaHbi a s a  (JiopM ara:
• pps -  (JiopMaT pemHMa noKa3a caanaoB b cpeae Microsoft 

PowerPoint; b stom (JiopMaTe BbmojmeHbi 80% KoaacKunn: KaK 
npaBnao, 3th IJ,OP aeMOHCTpnpyiOT «CTarnmibie H ioopamcHna»;

•  h tm l ,  b KOTopoM BbinoHHeHbi ocTaBLUHCca 2 0 %  L fO P : 3tot 
(JiopMaT Hanooacc yhooch an» npeacTaBaeHmi IJ ,O P , coacpmamnx 
aH H M annoH H bie oöbeK T bi.

Coàepmanue u otpopMJienue If OP. Kaacabin IJ,OP coctoht h3 
c a e a y r o m n x  p a 3a e a o B :

•  THTyabHbin enana (html-CTpamma), Ha KOTopoM pa3Memem>i 
3aronoBOK pecypca n ero ornaBneHne;

•  c n a n a b i  c  a aH H b iM H  / f 3 3  n  p e 3ym >T aT aM H  n x  a e  iu H ( |ip H p o  B a r n ia :

•  c n a n a b i  c  a aH H b iM H  / f 3 3  n  p e 3y n b T a ra M H  n x  a e  L u ii( |)p iip o  B a r n ia :

cnanabi c KpancnM TCXHononuiccKiiM onncaHneM npeacTäBneHHbix
aaHHbix, BK.noLiaK)mHM npocTpaHCTBeHHoe pa3pemeHne ii3o6pa>KCHiia 
n aaHHbie o tom, c KäKoro cnymnKa, b KäKoe ßpc\ia. KäKHM npnöopoM 
n b KäKnx cneKTpanbHbix KäHaaax npon3Boannncb H3MepeHmi, c 
yKa3aHneM rcorpa(|)iiLiccKOH npuBanai CHHMKa (rcorpa(|)HLiccKnc 
KoopanHaTbi peHTpa);

•  äHHOTannio, BK.noLiaK)myio KpaTKoe TeMaranecKoe onncaHne 
pecypca.

YKa3aHHbie pa3aeabi coeamieHbi mokhy coöoh nocpeacTBOM 
rnnepccbinoK.
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n p n  oiJiopM jieHHH U.OP c o o . i f o j a . i a c b  h x  c jH H a a  CTHjiHCTHKa KaK 
n o  c o je p H c a H m o , TaK n  n o  o(|iopM .iCH H fo (n p o c K iin a . M a c u n a o .  
ycjiO B H bie o o o  m a n c H íia . C TeneH b rcH c p a .iH ia iiH H  h  t . j . ) .

4. LfOP i m  p a i j e i a  «OKeaHoc(|)epa»
B  ja H H o n  n a c r a  C TarbH  paccM O TpH M  o o . ic c  n o jp o Ö H O . K aicne 

B03M05KH0CTH n p c j . ia r a fO T  cnyTHHKOBbie ja H H b ic  n p n  h í y h c h h h  
pa3JiH H H bix p a u c . iO B  HayKH 0 6  OKeaHe.

C oB pcM C H H aa H a y n a  CTaBHT n c p c j  cnyTHHKOBoii O K eaH O JiorH eii 
Lfc.ibin p a j  c e p b e 3 H b ix , T p y jH o p a 3 p e iH H M b ix  B o n p o c o B . T a n , 
npaK TH necK H  T O Jb n o  H a n o m a n T H b ix  h îm c p c h h h .x  o a in p y c T c a  
r i iip o x H M H a : y a c H b ic  e m e  T O Jb n o  n p n c T y n a iO T  k  jHCTHHHHOHHbiM 
H3MepeHHHM TaKOTO Ba>KHCHuicro n a p a M e T p a , n a n  eo jeH O C T b 
OKeaHHHeCKHX BOJ. B03M05KH0CTH JHCTHHUHOHHblX MCTOJOB B OO.iaCTH 
rHjpOÖHOJIOTHH 0  r  p  a  H H LIH B a  FO TC ÍI H'ÍMCpCHHÍIMH KOHHCHTpaHHH p t f ja  
n n m e m o B .  I T o h th  coB epm eH H O  h c j o c t v  nHbiMH j . i a  cnyTHHKOBbix 
M CTO JO  B OCTafOTCa OKCaHHHCCKHC T jyÖ H H bl. O jH aK O , CC.1H 
paccM O T peT b TeM bi, H iy n a c M b ic  b  c p e j H e n  u ik o .ic  b  p a i j c . i c  
« r H jp o c ( |) c p a » .  t o  3 j e c b  cnyTHHKOBbie j a m i b i e  h b j h i o t c h  maHHTC.ibHO 
OO.ICC npCJCTaBHTCJbHbIM H.

B  TeM e « M a c ra  r n jp o c ( |) c p b i :  M n p o B o n  OKcaH. j c j h h k h . b o j m  
c y r n n »  c  n o M O ijb io  n a n  O T jc .ib H b ix  c h h m k o b , T a n  n  pai.iH H H bix  
K0Mn03HTHbIX HiOOpa'/KCHHH KOMnOHCHTbl BOJHOH 000.10HKH MOTyT 
öb iT b  npcjC T aB .iC H bi b  r .iooa .ibH O M . pcriiO H a.ibH O M  n  .lOKa.ibHOM 
a cn eK T ax .

B  TeM e « M a c ra  M n p o B o ro  O K caH a» mohcho  H a r.ia jH O  n o n a 3 a T b  He 
TOJbKO C3MH o o o co o .iC H H b ic  n acT H  OKeaH a, HO H TO, n a n  3Ta
OOOCOO.lCHHOCTb B.lHtfCT H a BOJHblH, TCpMHHCCKHH H 
THjpOÖHO JOTHHeCKHH peiKHM bl HCC.1CJYCM0H aKBaTOpHH.

C y m ec T B y io in H H  H a ja H H b rä  m o m c h t  H e jo c T a T o n  cnyTHHKOBbix 
ja H H b ix  n o  c o .ic  h o c t h  o n e a H a  b o  m h o t o m  O K vn acT ca  p a iH O O o p a m c M  
cnyTHHKOBbix n a p T  T eM n ep aT y p b i M op cK o ii noBepxH O CTH , n p c iq iacH O  
jeM O H C T pH pyioiH H x B 03jeH C T B ne H a (JiopM H poBaHHe n o .ia  
noB epxH O C T H oii T eM n ep aT y p b i o n e a H a  n a n  lO H a.ibH bix . T a n  h  
a  iO H a.ibH bix (JiaKTopoB.

B e c b M a  npcjnoM T H T C  jbH biM  n p c jC T a B .ia c T c a  thic/KC 
H cno.ibiO B aH H C  cnyTHHKOBbix ja H H b ix  j . i a  o c b c ih c h h ;i B o n p o c o B , 
CBH3aHHbIX C LIHpKyjailHCH H JHHaMHKOH OKCaHHHCCKHX BOJ. cfrO
o o b a c H a c T c a  t c m , h t o  ;ib .i c h h ;i h  n p o u c c c b i .  n iv ia c M b ic  b  3 t h x  

p a 3 j e j a x ,  He B c e r j a  b o 3m o 5k h o  3a<J)HKCHpoBarb n a n  i ic .io c  
KOHTaKTHbIMH MCTOjaMH, B TO BpCMtf KaK CnyTHHKOBbie MCTOJbl 
(H anpH M ep , H ao .ifO jC H n a b  HHiJtpanpacHOM  h  b h j h m o m  jH a n a 3 0 H a x
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cn eK T p a , ja H H b ic  cnyTH H K O Boii p a j n o j O K a u n n )  no3B O JunoT  H ar.ia jH O  

BH3yajIH3HpOBaTb TCHCHHtf. K pynH O - H MC JKOMtlCLLITtlOHblC BHXpH H

j p y r n c  h b j c h h h .
n p n  h í y h c h h h  p a u c . i a  «OpraHHHCCKHC p e c y p c b i  M a p o  B o r o  

o n e a H a »  h , b  nacTHOCTH. (J ian ro p o B , o n p e j e j i n o m H x  
Ö H onpojyK TH BH O C Tb e r o  b o j ,  6 0  J b r n o i i  H H T epec n p e jC T a B jjn o T  j a m i b i e  
o  p a c n p e je je H H H  x j o p o i J m j j a  a, n o jv n c H H b ic  c  n o M O ijb io  
p a jH O M eT p o B  MODIS h  S e a W iF S .

n p n  paCKpbITHH TeM bl «C TH XH H H bie tfBJCHHtf B O K eäH e»  
Ba>KHCHLUCC ÎHaHCHHC H M eeT B03M05KH0CTb nO K a3aTb H e TOJbKO 

n a p a M e r p b i 3 t h x  h b j c h h h . h o  h  pa3p yn iH T eji> H i> ie  n o c a c jC T B u a .  
KOTOpbie 3TH HBjeHHH M OryT npOH 3BO JH Tb BJO J b  MOpCKHX nOOCpC'/KHH.

B  HecKOJbKO x y j r n e M  nojo>KCHHH b  n j a H e  o c b c lu c h ih i  B o n p o c a  
CnyTHHKOBbIMH jaH H bIM H  OKH iblBaiOTCH J B e  6 jH 3K H e TeM bl «OÖMCH 
T en jO M  h  B ja r o H  m o k j y  OKcaHOM h  c y rn e i i»  h  « M h p o b o h  K p y ro B o p o T  
B O Jbl» , TaK KaK cnyTHHKOBbie HHCTpyMeHTbl CnOCOOHbl 3a(J)HKCHpOBaTb 
jH H ib  O T je jb H b ie  iBCHba 3THX n p o u c c c o B . T aK ne n a n  B b in a je H H e  
o ca jK O B , CTOK pcH H bix b o j  b  OKeaH, nepeM eiH C H H e B 0 3 jy n iH b ix  M ace. 
T a K n e  nee TpyjH O CTH  naeaiO TCfl h  TCMbi « M u H c p a .ib H b ic  p e c y p c b i  
o n e a H a » .

T eM bi « M o p c K O Íí T p a H c n o p T , n o p r a ,  K a H a jb i»  h  « H c t o h h h k h  
s a rp a  íh c h h h  b o j  o n e a H a »  M oryT  öbiT b  x o p o r n o  n p o H jjio c T p H p o B a H b i 

jaH H bIM H  BblCOKOTO npOCTpaHCTBCHHOTO pa3peHICHHiI.
5. IVIeio.iii'iecK'iie acneKTbi iipii\iciiciiiiH  U.OP
B  H a c T o a m c c  BpcMii B 0 3 je iicT B H e Lic.iOBCLiccTB a H a 

rc o rp a ( |)H LiccKYK) o o o j o h k y  CTpeM HTejbHO B 03pacT aeT ; p a c u m p a c T c a  
n p y r  c n c iin a a n c T O B . KOTOpbie b  n p o u c c c c  C B oeii jcaTC.ibH O C TH  
CTajKHBaiOTCH c  npoo.iC M aM H  o x p a H b i OKpy>KaK)mcH c p e j b i  h ,  
c je jO B a T e jb H O , j o j h c h h  o o . i a j a T b  o n p e je je H H b iM H  r c o r p a ( |m LiccKHMH 
3HaHHJIMH H yMCHHCM n p H M d lilT b  HX H a IipaKTHKe. O jHOBpeM CHHO C 
3THM nOCTOHHHO nOHH/KaCTCH ypOBCHb CCTCCTBCHHOHaYHHOH 
n o jro T O B K H  ynaiH H xcH . B  T aK oii C H T y au n n  h m c h h o  anTH BH oe 
npH M eH eH H e coB peM eH H bix  o 6 p a 3 0 B a T e jb H b ix  t c x h o j o t h h  B icyne c  
jaH H bIM H  JHCTaHJHOHHOTO 30H JH p0B aH H H  CnOCOOHO
HHTeHCH(J)HIIHpOBaTb YHCOHblH npOHCCC H a ypO K aX  eCTeCTBCHHblX 
JH C JH n jH H  [1 -2 ] ,

K o M n je n c H o e  npH M eH eH H e H H TepanTH BH bix h  a y jH O B H 3 y a jb H b ix  
ep e jC T B  o o y h c h h h  H a y p o K a x  B03M05KH0, n a n  nO na3aH O  B [3 ] , B 

H ecK O JbK H x H a n p a B jC H n a x . JJflu  h í y h c h i h i  b o j h o í í  o ö o j o h k h  n ja H e T b i 
H a n o o .ib u ic c  iH a a c H n c  h m c i o t  j B a  h 3  h h x .  B o -n e p B b ix , 3 t o  

H c n o jb 3 0 B a H H e  jC M O H C T paiinoH H oro  K O M n je n c a  "noM nbiO T ep  -  
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npoeiciiH O H H oe ycrp o H C T B o " H a y p o ic a x  h íy h c h h h  ho  bo to  \ i a T c p n a j a  h  
i a K p c n a c H n a  n p o ii jC H H o ro  n p n  H jjio c T p a H H H  3aKOHOMepHOCTeíí 
(JlOpMHpOBaHHH THjpOJOTHHCCKOro pC’/KHMa TOÍÍ HJH HHOÍÍ aKBaTOpHH. 
H cn o jib 3 0 B a H H e \iy jb T H \ic jH H H b ix  h  ay jH O B H iy a .ib H b ix  ep e jC T B  n p n  
BblBOJC H iO O pa’/KCHHa H a OOJbLUOH 3Kp3H CymeCTBeHHbIM o 6 p a 3 0 M  
M05KeT noBbiCHTb H arjiH jH O CTb o o y h c h h h . H a  öojibH iO M  3K paH e n a n  6 b i
"05K H B ai0T " CXeM bl H B'ÍHHMOCBHÍH MC/KJY OObCKTHMH H HBJCHHHMH.
K oM nbiO T epH bie aH H M aunH  no3B O JunoT  Ha u h  j  ho  h  b  ju h o m u k c  
paccM aT pH B aT b m h o t h c  o ö b e icT b i h  h b jc h h h . n p n  s t o m  o o y h c h h c  
npO BO JH TCa C 6e3yCJIOBHbIM COOJIOJCHHCM CaHHTapHblX HOpM 
HCn0jn>30BaHHH KOMnblOTepHOH TeXHHKH, nOCKOJIbKy nOJIHOCTbK) 
OTcyTCTByeT e e  B p e jH o e  b o îjc h c t b h c  H a y h c h h k o b .

B o -B T o p b ix , jocTaTO H H O  nepcneK TH B H O  H cno jib30B aH H e y n c o H b ix  
rCOHH(|)OpMaUHOHHb[X CHCTeM (T H C )  -  OCOOblX HHTepaKTHBHblX
CHCTeM, c n o c o Ö H b ix  H a h o b o m  t c x h h h c c k o m  y p o B H e  pea jiH 3 0 B an >  c ö o p ,  
CHCTeMaTH3aiIHK), X paH eH H e, OOpaOOTKY. OHCHKY. OTOOpa'/KCHHC H 
p a c n p o c T p a H e H H e  ja H H b ix  h  n a n  epejC T B O  h o jy h c h h h  y Liam H\iHCH H a 
HX OCHOBe HOBOÍÍ YHCOHOH HH(|)Op\iaUHH H 3H3HHH 0  IipOCTpaHCTBeHHO- 
BpeMeHHblX HBJieHHHX. r ip C J C T a B ja C T C a  BeCbM a 3(|)(|)CKTHBHbIM 

HCn0JH>30BaHHe YHCOHblX rac n p n  COnOCTaBJieHHH TCMaTHHCCKHX KapT 
p a  u H H H o ro  c o j c p ’/K aH na H a o j h y  h  Ty nee aK B aT opn io .

K a n  c j i e jy e T  h 3 ncpcH H C JC H H oro . U .O P. p a3 p a6 o T aH H b ie  H a OCHOBe 
jaH H blX  JHCTHHHHOHHOrO 30H JH p0B 3H H a 3eMJIH, HHHJYMLLIHM 0 6 p a 3 0 M  
n o j x o j H T  j j iH  H c n o .ib  iOBaHHa b  u ih c c t b c  apK H x. H a r j ia jH b ix  nocoÖ H H  
n p n  H 3yneHHH O T jc jb H b ix  TCMaTHHCCKHX p a u c .iO B . O c T p a a  
nOTpCOHOCTb B T3KHX nOCOOHHX OObHCHHCTCH TeM, HTO 
K apTorpaiJiH H ecK H H  M a T c p n a j  rcorpa(|w H C C K H x aT jiaco B  j a c T  B ecbM a 
o ö m e e  h  noßepxH O C T H oe n p c jC T jB jC H H C  o  rc o rp a ( |)H LiccK H x o ö b e ic r a x ,  
npoH C C cax  h  h b jc h h h x . o c o o c h h o  H a p c ru o H a jb H O M  y p o B H e . B o -  
B T opbix , cnyTHHKOBbie ja H H b ie  M oryT  BbiC TynaTb n a n  b  u ih c c t b c  
OCHOBbI JJIH COCTaBJieHHH TCMaTHHCCKHX KapT, TaK H B BHJC OJHOTO H3 
KJHOHeBblX KOMnOHeHTOB rCOHH(|)OpMaUHOHHOH CHCTeMbl.

H a p a j y  c  H cn o jib 3 0 B aH n eM  b  o c h o b h o íí  n p o rp a M M e , U .O P  M oryT  
cjiyncH Tb OCHOBOÍÍ j j iH  n p o B C jC H n a  (JiaicyjibTaTHBHbix h  y r .iy o .iC H H b ix  
3aHHTHH JJIH 3aHHTepeCOBaHHbIX B jaH H O ii OOjaCTH 3HaHHH y j a m u x c a .  
B  3TOM c j iy n a e  h x  npH M eH eH H e m o >kct o u n a T b C H  H a n o o jc c
3(J)(J)eKTHBHbIM.

TaKHM o6pa30M, co3jaHne TcMaTHHCCKoii k o j j c k h h h  Ha o c h o b c  
cnyTHHKOBbix jaHHblX npH3BaHO, C OJHOH CTOpOHbl, nOBbICHTb 
3(J)(J)eKTHBHOCTb h  HarjHjHOCTb y h c o h o t o  n p o u c c c a .  a  c jpyroií -  
pacKpbiTb nepej y a a m u M u c a  rc o rp a ( |)H LiccKHC HayicH nan a n r y a jb H b ie  h
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c o B p e M e H H b ie , 3 k t h b h o  H iv ia io m H C  O K p y ac a io m H H  \ i n p  h  B a n a f o m u c  
H a  ja.lbH C H LU C C  p a 3 BHTHe M HOrHX aC neK TO B  h c .t o b c h c c k o h  

^ eaT e jib H O C T H  h  B ia n M O jc n c T B u c  HC.iOBCKa c n p u p o j O H .  K p o M e  T o r o ,  
HIHpOKOe n p H M eH e H H e  COBpeM CHHblX H H (|)O p \iaU H O H H bI\ TeX H O JIO rH ÍÍ, 

KOTOpOe HCOTT.CM.rCMO n p H  paÖOTC CO CnyTHHKOBbIM H ja H H b IM H , M05KCT 
c n o c o o c T B O B a T b  p o c T y  n o n y .ra p H O C T u  e cT e c T B e H H b ix  h , b  nacT H O C T H , 

r c o r p a ( |) H Lic c K H \ H ay K  c p c j n  o n p c jc . r c H H b ix  K a T c r o p u i í  y n a u r u x c a  h  

n o B b iC H T b  MOTHBaUHK) K HX H3yHCHHK). flO C .rC JH H H  (JiaKTOp HaHOO.lCC 

C y m eC T B eH eH  J . r a  pOCCHHCKOH JCHCTBHTC.TbHOCTH c e e  CJTCBKHbIM 
OKOHOMHHeCKHM nOJIOJKCHHCM, B 0 C0 0 CHH0 CTH B OÖjiaCTH HayHHOTO

ceKTopa. B Taicnx y c .t o b h h x  viamnccH b  o c h o b h o íí  Macee OT̂ atOT 
npcjnoHTCHHC ryMaHHTapHbiM HayKaM, KOTopbie, i « i k  h m  Ka>KCTca. 
cnocoÖHbi Hanoo.rcc öbiCTpbiM h  npocTbiM o6pa30M ooccnciHTb 
3K0H0MHnecKyK) CTaÖHjibHOCTb h  6.1 a ro no.ry Line b  ja.ibHCHuiCM. 
riOJOOHaa MC’/KOTpaC.lCBaa «YTCH«! yMOB» JOCTaTOHHO CKOpO M05KCT 
npHBecTH k  Kojuiancy b  Hanieii CTpaHe HeicoTopbix (J)h 3h k o -  
rcorpa(|)HLiccKHx HayK, b  nepByio oicpoib rHjpoMCTCopo.iorHHCCKHx.

6. OrpaHHneHHH 11 iic.rociaiK'ii iipc.iciaB.iciiiioii mcto.iiik'ii 
T p an H ijH O H H O  CMHTHCTCii. HTO n p H M eH eH H e  c a M b ix  n c p c j O B b ix  

HH(J)OpM aiIHOHHbIX TCXHOJ1 0 THH B 0 6 p a 3 0 B aH H H  H JC T HCKJHOHHTCJIbHO

H a  o.iaro. OjHaro H e c t o h t  3a 6 b iB a T b , h t o  3 t o  n p H M e H e H H e  H e ro ö o K H O
npH B O A H T K O npC JC .lC H H blM  OCOOCHHOCTtfM BOCnpHtfTHtf H3y n a e M 0 T0  

M a T c p n a . ia .  K O T o p b ie  e m e  H e jo c T a T o iH O  n c c . ic jO B a H b i  h  jo .T /K H b i 6 b m >  

TeM OH j . i a  o c o o o r o  p a 3T O B opa. Mt o  K a c a c T c a  p e c y p c o B ,  o 6 c y > iu a c M b ix

B /laH H O H  paÖ OTC. K OCHOBHbIM HX HCMOCTHTKaM M05KH0  OTHCCTH 

c jie /iy H D m n e :

•  H epaB H O M epH oe noK pbiT H e M aTcpna.iO M  pa3 jn iH H b ix
H iv aacM b ix  p a  u c .iO B . K O Topoe y ace  o 6 c v > iu a .ro c b  p a H e e ;

•  CJIOJKHOCTb H HTC p  n  p  C T a  u  H H H iO O p a ’/KCHHH J.15I

H enoA T O T O B jieH H bix  n p c n o ja B a T C .iC H :

•  OTCyTCTBHe rC H C p a.lH iaU H H . 0 C 0 0 C H H 0  J.IS I H ÎO O p a’/KCHHH c

B bicoK H M  n p o cT p aH C T B eH H b iM  p a3 p eH ie H H C M ;

•  CJIOJKHOCTb OTOÖpaacaEOmHXCH H a  CHHMKaX npOHCCCOB H
HB jieHH H , 3HaHHH o  K O T o p b ix  H e  Bccrja HcooxojHMbi yramnMca:

•  o n a cH O C T b  n c p c rp y > K C H H a  y n a m e r o c a  « T o n e n H b iM H »

3HaHHHM H, BMCCTO ( |)0pM H p0B aH H tf y  HCTO HC.10CTH0H eCTeCTBCHHO-

H a y H H o ii K apT H H bi M n p a ;

• orpaHHHeHHbie b o 3 m o 5k h o c t h  j.ia  oo.icc t c c h o t o  KOHTaKTa 
yLiauiH\ca c npcjCTaB.rcHHbiM yneÖHbiM MaTcpna.iOM. 
npcjno.raraK)uiHC ocymecTBjieHHe Kaiaix-.inoo npocTeHHinx b h j o b
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oopaooTKH jaHHbix (jCLUH(|)pnpoBaHHC h rcorpa(|)HLiccKaa npuBaiKa 
CHHMKOB, CHHTC3 H' ÎO 6 p 3 >KC H H H H T.J.).

B 3 a ic jiK )H e H H e  e i n e  p a 3  x o T e n o c b  6 m  n o j Lic p K H V T b . hto 
n p c jC T a B . iC H H b ic  U,OP H e  M o r y T  ö b iT b  p a c c M O T p e m > i  K aK  p e c y p c b i  j a  a  

K aK O T O -JIH Ö O  H 3  B UJO B JH C T aH H H O H H O T O  O OY HCHHH. T a K  K aK  a n a  

npaBHabHOH r i o j a i  h h ycbochhh n p c j a a r a c M o r o  M a T c p n a a a  

H eO Ö X O aH M  T p y a  O T B eT C T B eH H O rO  H KBtl JM  (|)H U l ip o  B 3H  HO r o

n p e n o a a B a r e j i H .
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TEOHHOOPMAHHOHHAH CHCTEMA KAK MOÆEPATOP 
PEOPTAHH3AHHH YMEEHOrO IIPOHECCA HA 

TEOUPAOHHECKOM ©AKYJIETETE
B.A. rpnucHKO. H.JL r.ac ia. H.C. EenoB, Æ.A. /Iomhhh 

POCCUÜCKUÜ zocydapcmeennuü yuueepcumem um. H.Kaurna, 
Poccuüctcax 0edepaifux 

Xopomo H3BecTHO, hto ncpcxoj Ha HOByK) ana Pocchh, 
jByxypoBHeByK) cncTeMy Bbicmero oopaao Barnia nopojin  paj 
npooacM Kan b coxpaHeHHH HenpepbiBHOCTH npouccca 
ncpcjaHii/noay Hernia 3H3hhh npn ncpcxojc c ojhoíí CTyneHH Ha 
jpyryio. TaK h b ooccncncHini KanecTBa ycBOcmia mamm, 
HaBbIKOB H yMeHHH OYJYLHHX CnCHHa.THCTOB. Oco6o Ba>KHbIíí 
CMbicji HMeeT ooomaicHHaa npo6ac\ia cua ecTecTBeHHO- 
HayHHbix cncmia.ibHOCTCH. ooyhchhc no KOTopbiM TpcoycT ot 
ctyjchth ooaiaTC.ibHOH yenemHOCTH HHTcrpamiH 
TeOpeTHHeCKHX 3H3HHH, npaKTHHeCKHX HaBbHCOB H onbiTa 
nojieBbix paooT. Pcacmaamia HamiOHacibHoro npoeKTa 
«06pa30BaHHe» h oohobjchhc nporpaMMHO-annapaTHbix 
pecypcoB By30B pacmnpHjiH Kpyr pemeHHH pcopraHiiaamm 
YHCOHoro npouccca. ojhhm h3 KOTopbix aB.iacTca BKjnoHeHne b 
ero CTpyKTypy o6incrcorpa(|)iiLiccKoii rcoiiH(|)op\iamiOHHoii 
CHCTeMbl.
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B  2 0 0 9  r o j y  b  P T Y  hm . H . K a m a  ( K a j i iH i iH r p a j )  n p n  
B bniojiH eH H H  n p o e K T a  2 .2 .1 .1 /3 7 1 4  n p o rp a M M b i «Pa3BH TH e 
H ayH H oro  n o T C H n n a ja  B b ic m e ii n n c o jb i»  ( P f f l l  B I I I )  6 b u a  
c o  u a H a  o a  iOBaa B c p c n a  p e rH O H a jb H o ií o 6 n ic rc o rp a ( |)H Lic c K o n  
rcoHH(|)opM auHOHHOH CHCTCMbí «  K a j i iH i iH rp a jC K a a  0 6  j a e r a » .  B  
ynce  p a 3B ep H y T o ii b  jO K a jb H o ii  c e r a  yH H B epcH TeTa H a o c h o b c  

n aK eT a Arc View 9.3 rH C -C H C TC M e H c n o jb 3 0 B ä H  r a n o B o i i  H a o o p  
M O jy jie ii: A r c C a ta lo g ,  A r c M a p ,  A r c T o o lB o x ,  S p a t i a l  A n a ly s t ,
n03B0JIÍH0HIHH npO BO JH Tb KOHBCpTaUHK). npOCHHpOBaHHC. 
r c o o o p a o o T K v  j a m m x ,  O B c p jcÜ H b in  aH anH 3, o p r a H H ia n m o  
M H orojiH CTH bix KapT. K p o M e o o b iH H o ro  H a o o p a  6 a3 0 B b ix  c n o e B  
ynce  c o  u a H  p a j  c n c n n a jH w p o B a H H b ix  c j io c b : « T S -C T p y K T y p a  
n p n o p o K H b ix  b o j » ,  « P c r u o H a jb H a a  p e r n a  a  c e r a » ,  « / l u r p c c c u a  
n p n o p o K H b ix  ja H ju ia ( |)T O B » . « B o jH b r ä  T y p n 3 M » , « M a j b ie  
r o p o j a » ,  «A pxco jo rH H C C K H C  naM JTHHKH p e r a o H a » ,  
«ConnajbHO-3KOHOMHHecKHe noKa3aTejH».

B  n p o u c c c c  c o u a H n a  rHC-CHCTCMbi o o H a p y /K H jn c b  
« C T apO C T b» , HejOCTHTOHHOCTb HJH  OTCyTCTBHe MaCCHBOB

3 K cn ep H M eH T ajb H b ix  ja H H b ix  n o  n o jc n c T e M a M  p e r a o H a .  
r i o j j e p 5KKa n p o e K T a  n p o rp a M M o ii  P f f l l  B I I I  n o 3 B O J H ja
OÖHOBHTb MaCCHBbI jaHHblX 0 HCKOTOpblX HaHMCHee HiYHCHHbl.X
n p u p o jH b ix  ooBCK Tax p e r a o H a .  B  2 0 0 9  r .  6 m j h  B b in o jH e H b i 
zudpom zunecK ca cbeMKa n p n o p o K H b ix  b o j  E a jrraK H , 
jiandmacpmHoe Kapm upoeanue H eK O Topbix paiioH O B  o ö n a c r a ,  
c ö o p  3K cn ep H M eH T ajb H b ix  ja H H b ix  no zudpoóuojiozimecKUM  
napemem paM  K y p m c K o ro  3 a jH B a , n p o jo n n c e H O  H äK o n jeH H e  
ja H H b ix  no MopcpoMempuu B n u iT b iH c n K o ro  0 3 e p a , B b in o jH e H a  
oncH K a K a n e c ra a  b o j m  b  c p e jH e M  h  h h jk h c m  t c h c h h h  p . 
I l p e r o J H ,  p e n  JIaB b i h  /JcM m m .

B e e  B birne n c p c n n c jC H H b ic  n o n e B b ie  p a o o r a i  o b u n  
B b in o jH e H b i n p n  aKTHBHOM ynacT H H  m o j o j m x  y n c H b ix . 
a e  n n  p a  h t o  b h  CTyjeHTOB M T Y , P r y  h m . H .K a H T a  h  K T T Y  h  b  

paM K ax  n p o rp a M M  c o o t b c t c t b y i o i h h x  n o n e B b ix  npaKTHK. B  
naCTHOCTH, BO BpCMa MOpCKOH npaKTHKH C TyjeH TaM H - 
O K eaH O JoraM H  M T Y  h  P r y  h m . H .K a H T a  6 b u a  B b in o jH e H a  
T H jp o jO T H n e c K a a  CbeM Ka w annT C JbH O H  n a c r a  B h c j h h c k o í í  
j a r y H b i  h  o j h o h  h 3  aK B aT o p n ii n p n o p o K H b ix  b o j  E a n ra ic H . 
C T y jC H T b i-rc o rp a ( |)b i P r y  h m . H .K aH T a b o  B pcM a j a j b H e i i  
npaKTHKH n p H H jjH  y n a c r a e  b  j a H jm a ( |) r a o H  cbeM K e h  o j h o m  
h x  3 T anoB  noH CK a c t o h h o k  n cp B O O b irab ix  . h o j c í í .  C T y je H r a i -  
HXTHOJOTH K T T Y  p a o o T a jn  n o  0 3 e p y  B n m ra iH cn K O M y .
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B HTore, Bee OT\icLiac\ibic acucTBua BnojiHe cooTBeTCTByiOT 
TeimeHiiiuiM, ae (|>ak to  b o 3 h h k 3K)ih h m  h  b  apyrux By3ax [1,2], 
ripaKTHKa couaHna oomcrcorpa(|wLiccKOH rHC-cucTCMbi 
noKa3ajia ee 6e3ycnoBHyio none3HOCTb b  noncKC nyTeii 
MoaepHroauHH y HCOHoro npouccca Ha (JianyabreTe. 
IlporpaMMHaa cpcaa Arc View 9.3 h  k o h t c h t  6a30Bbix h  

TeMaTHHeCKHX CJIOeB FMC-CHCTCMbl n03B0JiaK)T 3(J)(J)eKTHBHO 
Hcnojn>30BaTb ee b o 3 m o 5k h o c t h  j a  a npoBcacHiia raHaTHu no 
HinpoKOMy Kpyry o6mcrcorpa(|wLiccKH.x h  cncnuaabHbix 
aHCUHnjIHH.

Ejiazodapnocmu. CouaHnc THC BbinoaHacTca npn 
nouucp>KKC IlporpaMMbi P H n  B I I I ,  npoeKT 2.2.1.1/3714. 
MaccHBbi HaTypHbix aaHHbix no EajrmncKOMy Mopio. 3ajmBaM n 
apxeojiornn 6 bi.ru noayneHbi npn noaacp>KKC OU,n «MnpoBoii 
oneaH» n P O O H .

A H H o m a u ,u H . O c h o b h o h  uc.rbK ) p a o o T b i aB .racT ca  K O H craT an n a  
b h h h h h h  n p o u c c c a  c o u a H u a  o o m c r c o r p a ( |w LiccKOH p e r n o H a a b H o n  
reoHHiJiopM äUHOHHOH CHCTeMbi «  K a u  h  h  h  h  r p a a c  u a a  o ö a a c T b »  H a 
y n e Ö H b in  n p o n c c c  H a r c o r p a ( |w LiccKOM (JiaKyjibTeTe P o c c h h c k o t o  

ro c y a a p c T B C H H o ro  yH H B epcH TeTa h m . H .K a H T a  ( r .  K a jn n n n i r p a n ) .
ÜOCbUlKU. X opO H IO  H3BeCTHO, HTO nCpCXOU H a HOByiO RJIÍI 

P o c c h h ,  U B y x y p o B H C B v io  CHCTeMy B b ic m e r o  o o p a r o  B arn ia  n o p o a u a  p a a  
n p o o .r c M  K an b  co x p a H eH H H  H cnpcpbiB H O C Tu n p o u c c c a  

n c p c a a Liu /n o .r y LiCHHa 3 h u h h h ,  TaK h  b  o o c c n c u c H u n  K an ecT B a  ycB oeH H H  
3H3HHH, HaBbIKOB H yMCHHH OV UV LU HX CnCnua.rHCTOB. O c o ö o  BaiKHblH  

CM bic.r n p u o o p c T a c T  o o o m a u c H H a a  n p o 6 a c \ i a  rjisl ecT ecT B eH H O -  

H ayH H b ix cncnua.rbH O C TC H . o o y h c h h c  n o  KOTopbiM T p c o y c T  o t  C T vacH T a  

H H T erpailH H  TCOpCTHHCCKHX 3HUHHH, npaKTHHeCKHX HaBbIKOB H O nblT a  

n o .r cB b ix  p a o o T . ^JocTaTOHHO c k v u h o c  (J in H aH cn p oB aH n e B b ic m e ii  

niKOJibi H e no3B O JiaeT  n p o B o a u T b  vH C O H O -uccacaoB aT cabC K H C  npaKTHKH  
H a y p o B H e  c o B p e M e m ib ix  T p c o o B a H u u . B K jn o H a io iu H x  b  c e ö a  

aOCTaTOHHblH OObCM COOCTBCHHO nOUCBblX paOOT. HX 

n p caB apu T C .rb H biH  aH ajiH 3 h  o n u c a H u c .  K O M nbiO TepH yio o p ra H H 3 a u H io  

a a H H b ix  h  HayHH O -ucc.rcaoBaTC.rbCK O C o ö o ö m e H H e  n oavH C H H bix  

pciy .rb T aT O B . n p o o a c \ i  m h o t o .  Baronne n o  C M bicjiy TpyaH O C T u  

B03HHKaK)T H CyiUeCTByiOT H B apC H IX  OÖjiaCTHX [2,5-9],
P c a a r o a n n a  H a n u o H a .rb H o ro  n p o e K T a  « 0 6 p a 3 0 B a H H e »  h  

3HaHHTejn>Hoe oÖ H O B acH uc iip o rp a M M H O -an n a p aT H b ix  B03M05KH0CTeii h  

n a p n a  u  iM cpuTcabH O H  a n n a p a T y p b i  By30B cym ecT B eH H O  p a c u iu p u a o  
K p y r  B03M05KHbix pen ieH H H  M o a c p H H ia n u H  y u c o H o r o  n p o u c c c a .  K a n
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OKroajIOCb, OJHHM H3 B03M05KHbIX IiyTeH  p  C O p  T tl H H' Î tl U H H YHCOHOTO
n p o u c c c a  H a rc o rp a ( |)H LiccK O \i (Jia icyab reT e \ io >kct e r a r a .  BKjnoHeHHe b  
e r o  CTpyK Typy o 6 m crco rp a (|w H C C K O H  rcoH H (|)op\iaH H O H H O u CHCTeMbi.

Jipa T o ro , HTOObi n o cacay fO U L u c p accy > K acH u a  He B b ir a a a c a n  
rnnoT eT H H ecK H , h u >kc a a c T c a  K paTK oe o n u c a H u c  p c ru o H a a b H O u . 
o 6 m ereorpa<})H H ecK O H  rcoH H (|)op \ianH O H H O u CHCTeMbi
« K a jiH H H H rp an cK a a  o o a a c T b » . c o  u a H u c  K O Topoii b  P r y  hm. H .K a H T a  
HauaTO b  2 0 0 9  r .  H  y >kc noTOM , n o c a e  aH H O T anuu  rH C -c u c T C M b i. 
o y a y T  c ( |)o p \iy u H p o B a H b i t c h u c h h u h  ee b u h ;ih h ;i H a y u c o H b iu  n p o n c c c .

1. Kpanmoe onucanue rH C  «KojiuHumpadcKan oöjiacmb».
B  2 0 0 9  r o a y  b  P r y  hm. H .K a H T a  ( r .  K a aH H H H rp a a ) b  paM icax  

B b inoaH C H ua n p o e K T a  2 .2 .1 .1 /3 7 1 4  n p o rp a M M b i «P a3B H T ne H avH H oro 
n o T C H n u a a a  B b ic m e ii m K o a b i»  6 b ia a  C 0 3 a aH a o a iO B a a  B c p c u a  
perH O H aabH O H  rcoH H (|)op \ianH O H H O u CHCTeMbi «  K a a n H H H rp a a c K a a  
o o a a c T b » . o o c c n c H H B u ia a  n o m iC H u c :

•  c p e a b i  a n a  « y c b o c h h h »  m a u H T c a b H o ro  o 6 b C \ia  pa3HopoaHbix 
aaHHbix n o  perHOHy,

•  npocTpaHCTBa ana aHaaHTimecKHx one h o k  h 
npoTHOCTHnecKoro MoaeanpoBäHHa no H3MeiwHBOCTH npiipoaHbix h 
couHaabHO-3KOHOMHnecKHx noacHCTeM peraoHa,

•  K o o p  u i i i a m i i i  n o a e B b ix  H c c a e a o B a m r a  yH H B epcH TeTa H a 
T e p p H T o p n n  p e r n o H a .

A K TyaabH O C Tb p eaaH 3 a iiH H  n p o e K T a  o n p e a e a a e T c a  C B oeo6pa3H biM  
COHCTaHHCM (})H3HKO-TeOrpa(})HHeCKOTO nO aO ’/KCHUa K aaH H H H ipaaC K O H  
OÖaaCTH H 3HaHHMOCTbK) MC’/KUY HapOaHblX B3aHMOOTHOmeHHH a n a  ee 
pa3BHTHH [3 ], P o c t  Hanpji/KCHHOCTH n o c a e a H H x  a e T  M eacay  CTpaHaM H- 
c o c e a a M H  b  o u cH K ax  reo 3 K o ao T H H ecK o ro  c o c T o a m u i  n p i ip o a H o i i  c p e a b i  
B aaTH H C K oro p c r u o H a  c  HCOOxoauMOCTbK) T p c o y c T  o t  Ka>R'aou h3 hhx 
o o a a a a H u a  cooTBeTCTByioiuH M H  penpe3eH TaTH B H biM H  w aH w iM H . C  
a p y r o H  CTopoH bi, B e a y ia n e  By3bi H uccae aoB aT cabC K H C  HHCTUTYTbi 
OÖaaCTH - POCCHHCKHH TOCyaapCTBeHHblH yHHBepCHTeT HM. H .K aH T a  
( P r y  hm. H .K a H T a ), A T aaH T im ec K o e  O T aeaeH H e H H C T n ry T a  
O K eaH oaoTH H  hm. n.Il. I I I i ip m o B a  P A H  ( A O  H O  P A H ) ,
KaaHHHHTpaaCKHH TOCyaapCTBeHHblH TeXHHHeCKHH yHHBepCHTeT 
( K T T y ) ,  A TaaH TH uecK H H  H ay u  ho  - u c c a c a o  B aTca bc  k h h HHCTHTyT 
pb iO H o ro  x o 3 a iic T B a  h O K caH orpa(|)H u  ( A T n a m H H P O )  - o ö a a a a iO T  
3HaHHTeabHbIM OObCMOM CTpyKTypHO H CeMaHTHHeCKH pa3HOpOaHbIX 
3K cnepH M eH T aabH bix  aaH H b ix  n o  p c ru o H y . O u cB u aH O . h t o  hx 
o ö b e a H H e H n e  b  paM K ax  o a H o ii  T H C  movkct cym ecTB eH H O  y a y u m u T b  
KanecTBO o n u c a H u a  n p i ip o a H b ix  h co  h  u a a  b ho  -3 ko ho  m h  licc k hx  c h c t c m  
K aaH H H H rpaacK O H  o o a a c T u , npeaao> K C H H biu  B a p u a m  c o  u a H u a  o oluch
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HH(J)opMaiiHOHHOH cpcjb i A-ia peraoHa, ecrecTBeHHO, He aB.iacTca 
yHHKajibHbiM h pca.iHivcTca. HanpHMep, b Mopim M ockbm [1],

l\'oii(|)iii\ panna CHCTeMbi. rHC-CHCTCMa «KajiHHHHipancKaa 
oöJiacTb» pa3BepHyTa b jioKajibHoíí cera P r y  hm. H.KaHTa Ha ochobc  
naKCTH Arc View 9.3 c ranoBbiM HaoopoM moayach: ArcCatalog, 
ArcMap, ArcToolBox, Spatial Analyst. /pra pcincHiia aajaa b o jh o to  
TypH3Ma h apxeojiOTHH 6buia Hcnojib30BaHa oo.icc npociaa no 
3anojiHeHHK> koh tch tom  EHC «flanopaMa». /Pia KO\inbiOTcpHOH 
opraHH3aiiHH OKeaHOJioraHecKHx jaHHbix Hcno.ibivcTca naKCT Ocean 
Data View. THC «Ka.iHHHHrpajCKaa oönacra» BKjnonaeT b ccoa 
oöbiHHbiH Haoop 6a30Bbix cjioeB: ocpcroBaa jihhhh Mopa. 3ajiHBOB, 
rocyAapcTBeHHbie rpaHnubi. BHCuiHaa rpaHnua t c  p p h to  p na .i b h bix boa  
H rpaHHUbl HCK.1K)LIHTC.lb H bIX 3KOHOMHHCCKHX 30H POCCHH, JlHTBbl H 
nOAbHIH, rpaHHUbl aHMHHHCTpaTHBHblX paHOHOB OO.iaCTH. Aopo>KHaa 
cera, nocTOHHHbie boaotokh. boaocm h. Hace.iCHHbie nyHKTbi. EHC 
BKjnonaeT b ccoa Taioice CTaHuaprabic (J)h3hko-reorpaiJiHHecKHe h 
COUHajn>HO-3KOHOMHHeCKHe C.IOIT pC.lbC(|). paCTHTC.lbHOCTb. 
KOAHHeCTBO, n.lOTHOCTb H npOnOpUHH HaCC.lCHHa H T.n.

CTapTOBbiö naiiop la/ian. KpoMe oob im oro  u.ia Taicoro p o ja  
CHCTeM Haoopa 6a30Bbix c.iocb b 2009 roA} 6 h a ii co îa h h h  
c nc u na.i u i upo Ba h h bic c.ioh  u.ia onncaHna HeicoTopbix BaacHbix rpaHeii 
cy LuccTBOBaHHa KajiHHHHrpancKoii oo.iacra.

B nacraocra , b paMKax nieMamu hcckozo cjioh «TS-cmpyumypa 
npuöpesKHbtx aod» yua.iocb oobCAHHirra ah h h h c n iupo.iothhcckhx  
CbeMOK B npnopoKHbix BOjaX lOTO-BOCTOHHOH HaCTH BajTTHHCKOTO 
Mopa. npii.icraKHUHx k 6cpcra\i oo .iacra. n o  pa3Horo p o ja  npiiuimaM 
ah h h h c aKBaropHH OKa3ajincb c.iaoo h îyhchhhm h h oniicaHHbiMH. 
OöbeAHHeHne MaccHBOB AaHHbix P r y  hm. H.KaHTa h A O  HO PA H  3a 
1994-2009 roAbi no3BOAHAO 3ano5KHra xopom yio ocho By A-ia aHaAH3a 
CAOJKHblX OKeaHOAOTHHeCKHX npOUCCCOB. npOTeKaiOIHHX B 
npHOpOKHblX BOAaX OO.iaCTH,

Temamu hcckuù cjioü « Peeu ona: ihn an peu nan cent b » 6 h a  C03AaH 
AAA aHaAH3a, MOAC.mpO Barnia AHHaMHKH H np0TH03HbIX o u c h o k  

H3MCHHHBOCTH COCTOHHHH OOLUIipHOH peHHOH CCTH OO.iaCTH. HpH 
3anoAHeHHH c .io a AaHHbiMH ooHapv/KH.iocb. h to  MHorae MaAbie peicH 
Booöme He npeACTaBAeHbi Ha icapTax, OTcyTcrayeT Taioice B03M0>KH0cra 
npoBeACHHA THApoAOTHHecKHx pacHeTOB. B paMKax co u am ia  rac 
BbinoAHHeTCA TOHHaa npiiBaiKa peHHoii cera  h 6a3 AaHHbix no
THAPOXHMHH, THApOAOTHH, HaHeCCHHe TOHCHHblX H nnOIHaAHblX 
HCTOHHHKOB 3aipA3HCHHA. B AaAbHCHHICM AaHHblH HH(|)Op\iaUHOHHbIH
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CJIOÍÍ JO.T/KCH OVJCT OOCCnCHHTb B03M05KH0CTb C O'Uii HUSI paUHMHOTO 
pona jiiarHOCTHHCCKiix h nporHOCTHiccKH.x mojc.ich.

Tcm amu hcckuù c j i o ü  «JJuzpeccua npuñpevaibtx jiauduiatpmoe» 
Ó blU CO'UaH naa CHCTCMaTHiamiH pa3p03HeHHbIX -3MnHpHLICCKHX 
naHHblX H nOCTpOCHHa npOrHOCTHHCCKHX OHCHOK 3BOJIK3HHH Ba>KHbIX 
npupojHbix nojCHCTCM pcruoHa - KypniCKoii h Bhcjihhckoh koc. 
MaccHBbi aaHHbix ciJiopMHpoBaHbi b pe3yjibTaTe 9-1 2-.tcthhx
HCCJienOBaHHH CTpyKTypbl, JHHaMHHCCKHX npOUCCCOB H 3 K 0 30 r H LIC C K HX 
H3MeHeHHH npnponHbix KOMnjieKCOB KypniCKoii h Bhcjihhckoíí koc. B 
2009 rony 6buia BbinojiHeHa 3 kc ncp h mc HTaa b Ha a npoBepKa
OpHTHHa.lbHOH MCTOJHKH H nO.TYHCHbl OHCHKH CTeneHH JHrpCCCHH 
npnponHbix KOMnjieKCOB B hcjihhckoh koch. CncnaHa TaioKe 
npocTpaHCTBeHHaa nn(|)(|)cpcHHHaHHa npnponHbix KOMnjieKCOB no 
CTanHHM JHrpCCCHH.

Temamuhcckuù c j i o ü  «Bodubiü mypu3M» p aap ao a T b iB ac T ca  a n a  
onH caH H ii h aH ajiH 3a n o T eH iin a jib H b ix  bo3\io>khoctch BHyTpeHHHx boa 
p e r a o H a  n o a  pa3BHTHn BoaHO ro  Typn3M a. K 2010 r o n y  B binojnieH O  
o n n c a H H e  n a c r a  BHyTpeHHHx BO jH bix p e c y p c o B  K ajniH H H rpaacK O H  
oöJiacTH , T3KHX k3k: peKH r ip e r o ju i ,  J la B a , H eM aH , M aT pocoB K a, / J c ih ia .  
0 3 e p a  BbiuiTbiHCHKOC h MapHHOBO, 3ajiHBbi K ypm cK H H  h Bhcjihhckhh. 
C o o p a H  nonpoÖ H biH  (|ia kto.io r n Licc  k h h \ ia T c p n a n  o  coctohhhh 
HHiJipacTpyK Typbi B O jH o ro  T ypn3M a b p e r a o H e  h KOHKpeTHbix 
TypncTH H ecK H x M apm pyTO B  - o t  B e p jn iH a  n o  C a hkt-n ctcp o y p r a  (E-70), 
OT I l l e m y n e  n o  K a jn iH H H rp an a  (M-48), o t  ÜHCCbi n o  /le  i h i  bí (M-49).

Temamu hcckuù c j i o ü  «Majibie zopoda» 6bin C03naH njm 
HCCJienOBäHHH OCOOCHHOCTCH pa3BHTHH OO.lbUIHHCTBa TOpOnOB peTHOHa
h C B in c ii MC/Kny hhmh. B o jib m a a  hx n a c T b  pacnoao>K C H a b n p n o p o K H o n  
30H e B anTH H C K oro \ io p a .  /laH H b in  cjioh n p c n H a  m a a c H  a n a  H ivH C H na
HMCIOIHHXCa COHHa.3bHO-3KOHOMHLICCKHX yCJIOBHH H TCHaCHHHH
pa3BHTHa Manbix roponoB peraoHa. B nepByio onepeab. 3to othochtch 
k reorpaiJiHH HaccncHna h HaceneHHbix nyHKTOB, BK.noaaa 
rcorpai|)HLiccKHC. okohomhhcckhc. comianbHbic h ho.ihthhcckhc 
acneKTbi ncMorpai|)HLiccKHx npoucccoB (MiirpamiOHHOC aßH/KCHnc 
HaccacHiia, CTpyKrypy h MOÖHjibHOCTb TpynoBbix pecypcoB h np ).

Tcm amu hcckuù c j i o ü  «Apxeojiozu hcckuc naMumnuKU pezuoiia» 
npH3BaH JIHKBHnHpOBaTb «0C30C IIÍITHO» B OnHCaHHH HCTOpHH 
pa3BHTHa peraoHa. B CHjiy pauniH bix npnanH KyjibTypHbiií cjioh 
KaMeHHoro Bena KanHHHHipancKoii oönacra ocTacTca npa kthlicc k h He 
n a y MCHHbiM. Bce coBpeMeHHbie HavHHbic npencTaBjieHHíi o  paHHnx 
3Tanax paíBimia ncnoBcnccKoro oouiccTBa pcruoHa ocHOBbißaiOTca Ha 
enHHHHHbix, cjiynaHHbix Haxonuax. TpynHO nonamo innxca narapoBKe,
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HJIH Ha MaTCpna.ia.X OTACAbHbl.X CTOaHOK. He CBaiblBaCMbl.X B CAHHYK) 
apxeojiorHHecKyK) KapTHHy. B pe3yAbTare, b coBpeMeHHoii HayHHOÍí 
jiHTepaType ucTopua noaBACHiia h paiBimia apcBHCÜLiicro 
HC.lOBCHCCKOrO OOLUCCTBa lOrO-BoCTOHHOH ripHOa.lTHKH npCJCTaB.ICHa 
OHCHb nOBepXHOCTHO, C HCTOHHOCTtfMH H HC K3/KC H lia \ IH. C 2006 TOAa B 
pernoHe npo Boguea ucacHanpaBacHHbic nojieBbie uccacaoBaHiia
naMHTHHKOB KaMCHHOTO BCI«1 B XOAC KOTOpbIX 6 bí AH OTKpbITbl H 
OOC.ICJOBaHbl OKOJIO ABYX ACCATKOB CTOAHOK KaMCHHOTO BCKH. B TOM 
HHCJie rnecTb, jaTnpycMbix (J)HHajn>HbiM najieomiTOM -  paHHHM 
Me30JHIT0M.

T e M c im u  h c c k u ù  c j i o ü  « C o u ,u a j ib H O -3K O H O M u n e c K u e

n o K O j a m e n u » .  B 2007-2009 r o  a u x  A T jia H T H H e c K H M  otacachhcm 
H H C T H T y T a  O K eaH O JiO T H H  hm n.n. n i n p m o B a  PAH 6 b u i  p e a j iH 3 0 B a H  

n p o e K T  « M H j H K a T o p b i  y c T O H H H B o ro  p a í B i m i a  a ta  K y n 3  l O r o -  

B O CTO H H O ÍÍ B a jT T H K H » , K O T O p b líí 6 b I J I  HanpaBJieH H a  c 6 o p  H a H a jIH 3  

A a H H b ix  B p a  U H H H b lX  O O aaC T IIX  C O H H aA bH O  - 3K O H O M H H CCK O H  C (|)C p b I H 
n p u p o j H b i x  y c j iO B H H . O n u p a a c b  H a  3 T y  H H ( |io p M a iiH K ) 6 b i a  c o u a H  

CA OH , B K O T O p b líí BO UI .I I I  TaKHe C O H H a A b H O -A C M O rp a ( |)H LICCKHC 

n a p a M e T p b i ,  i « i k  u u c .iC H H O C T b  h n .iO T H O C T b  H a c c a c H i i a .  B O ip a c T H a a  

C T p y K T y p a ,  y p o B e H b  o o p a a o  B a r n i a .  a o x o a b i  h C T e n e m >  ia H A T O c r a  

H a c c a c H i i a .  u o p o B b c  H a c c a c H i i a .  y p o B e m >  o c i p a o o T u u b i .  a  T a io K e  

3 K O H O M H H ecK H e -  B O A o n o T p c o a c H H C . p a c n o a o ’/K C H u c  n p u u a a o B  h 
AOkob, a B T o a o p o ’/KHOC c o o o iH C H H C . o c p c r o Y K p c n a c H H C .

2. Oiicpai iiBiibiii c6op 3KcnepHMeHTajibHbix iaiiin>i\.
B n p o u cccc  c o u a H iia  pcruoHaabHOu rcoHH(|)opMauuoHHOH 

CHCTeMbi OÖHapyHCHJIHCb «CTapOCTb», HCaOCTaTOLIHOCTb HAH nOAHOe

OTcyTCTBHe 3KcnepHMeHTaAbHbix AaHHbix no nacra noACHCTeM 
peraoHa. rioAAcp>KKa npoeKTa nporpaMMOÍí «Pa3BHTne HayuHoro 
noTCHuuaAa Bbicmeii mKOAbi» no3BOAHAa b 2009 roAy nonoAHHTb hah 
OÖHOBHTb MaCCHBbI 3KCnepHMCHTaAbHbIX A3HHbIX O HCKOTOpblX 
HaHMeHee HiviCHHbix npiipoAHbix oobcicrax pcruoHa.

B nacTHOCTH, 6hao BbinoAHeHO .lanàmat/tmiioe Kapmupoeamie 
HeKOTopbix paiioHOB KaAHHHHipaACKoii ooAacTu. PaHee CAeAaHHbiii b 
P r y  hm. H.KaHTa aHanro MaTcpuaAOB no reoMopiJiOAorHHecKOMy 
CTpoeHmo h AaHAmaiJiTHOH CTpyKType ooaacTH noKa3aA hx 
npOTHBOpeHHBOCTb H HCOAH03HaHHOCTb. KaK OKa3aAOCb, nAaHOMepHOH 
AaHAmaiJiTHOH cbcmich b nocAeBoeHHoe BpcMa no Bceii TeppHTopnH 
pernoHa He nporoBOAHAOCb. Bo BpcMa noAeBoro ce30Ha 2009 r. 6bma 
npoH3BeAeHa A aH A m ai|)T H aa cbeMKa b Macumioc 1:200 000 ioachoh h 
iieHTpaAbHOH nacTH TeppHTopnH KaAHHHHipaACKoii ooaacTH c
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BbmeJieHHeM bhaob AaHAiua(|)TOB. Ha icAiOHCBbix ynacTKax -  c 
BbmeAeHHeM vpoHiim.

Mccacaobbtc a bckoií rpynnoií AT.iaHTHHPO b MapTe-Mae 2009 
roaa Bbino.iHCH cöop aKcncpnMCHTaabHbix AaHHbix n o  

z u d p o ô u o j i o z u n e c K U M  n a p u M e m p u M  KypmcKoro 33AHBa. Habcctho, 
h to  KypiHCKHH h Bhcahhckhh 33AHBbi - caMbie KpynHbie AaryHbi 
BaATHHCKOTO MOpA. KOTOpbie Ha.XOAATCA nOA CHAbHbIM B03ACHCTBHCM 
npiipoAHbix h aHTponoreHHbix (JiaKTopoB. JJflsi KypmcKoro h 
BhCAHHCKOTO 3aAHBOB XapaKTepHbl OHCHb BbICOKHe npOA> KHHOHHbIC 
noKa3aTeAH. r  hapoohoaothhcckhc noKa3aTeAH b KypmcKOM h
BhCAHHCKOM 3aAHB3X COOTBCTCTByiOT BbIC0K03BTp0(J)H0My COCTOHHHK) 
BOAHbix 3KOCHCTCM. B HiOAe-aBrycTe 2009 TOAa 6mao BbinoAHeHO 
oöcAeAOBaHHe nepBHHHoii npoAvicmiH (JiHTonAaHKTOHa h coacp’/KTIhha 
XAOpO(J)HAAa «a» B BhCAHHCKOM H KypiHCKOM 33AHBaX.

HccAeAOBaTeAbCKoii rpynnoií KTTY b mone-aBrycre 6mao 
npoAOA5KeHO HaKonAeHHe AaHHbix no \iop(|io\iCTpHH Bummbtneifiwzo 
03epa npn noMomn sxoaothoh cbeMKH. Mmckhhhcca icapTbi 6 bí ah 
BbinOAHeHbl ACCATb H OOACC ACT Ha3aA Ha OCHOBe CTapoii npnoopHoii 
6a3bi 6e3 npiiMCHCHiui coBpeMemibix tcxhoao thh  h ycTapeAH. B 
neTHeñ cbeMKe 2009 roAa Obiaa coopami ru a  po ao ru hc c k a a . 
THApoxHMHHecKaa h rnApooHOAornHCCKaa HH(|iop\iaHHA aaa ohchkh 
3KOAOTHHeCKOTO COCTOHHHH BOAOCMa. IIOAyHeHHbie AaHHbie 
HcnoAb3yiOTCA a  a a nocTpocHHA KapT nAOTHOCTH pacnpcACACHHA. 
OIieHKH BHAOBOH H pa3MepHOÍÍ CTpyKTypbl pblOHOrO HaCCACHHA c 
OHCHKOH OTHOCHTeAbHOH HHCACHHOCTH H OHOMaCCbl 3anaCa.

3. BiaiiMOieiiciiiiie npouccca coi.iaiiini rHC-ciicTeMbi h  

yneÖHoro npouccca.
Oöo3HaHHM Tenepb ocHOBHbie momchtbi baii ah ha npouccca 

C03AaHHH rHC-CHCTeMbi Ha yneÖHbiH npouccc Ha reorpa(|wHCCKO\i 
(JiaicyAbTeTe. IIpoKAe Bcero noAucpKHCM. h to  a3>kc HanaAbHaa Bcpcna 
o6mcrcorpa(|)HHCCKOH reoHHiJiopManHOHHOH CHCTeMbi h ocHOBHbie 
3Tanbi ee co'uaHiiA ynce BbinoAHHAH 3aMeniyio poAb b noncKe 
3(JxJ)eKTHBHbix nyTeii MOAcpHUiamm yhcohoto npouccca Ha 
(JiaicyAbTeTe.

B nacTHOCTH, paooTaiomHC npoTOTHnbi 6a30Bbix h TeMaTHHecKHx 
CAOeB n03BOAHAH OHCHHTb IipenOAaBaTeAiIM HX COAep5KaTeAbHbie h 
AeMOHCTpaiIHOHHbie B03M05KH0CTH B IipenOAaBaHHH KypCOB no 
reOMOpfJlOAOTHH, 3eMAeBeA6HHK), OKeaHOAOTHH, perHOHaAbHOH 
OKeaHOAOTHH, KOMnAeKCHOMy ynpaBACHHA npHOpOKHOií 30HOÍÍ H AP- 
OnepaTHBHaa B03MO>KHOCTb BblACACHHA H CpaBHCHHA KAHMaTHHeCKHX 
npeACTaBAeHHH (aTAac), AaHHbix onepaTHBHbix cbeMOK,
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AHärHOCTHHeCKHX OHCHOK H MOACAbHbl.X paCHCTOB OC3YCAOBHO nOAC'ÎHbl 
npn H3A05KCHHH mhothx rcorpa(|)HiccKHx AHCunn.iHH h ooncrnaT 
nOHHMaHHe CTYACHTaMH BiaHMOCBAiCii B npupOAHblX H COUHa.lbHO- 
3KOHOMHHCCKHX CHCTCMaX perHOHa. OtMCTHM TälOKe, HTO BCe 3TH 
MOMCHTbl BnOAHC COOTBCTCTByiOT IipaKTHKe ACHCTBHH Ap\THX By30B 
PoCCHH [5,7] HAH OH’iHCC-npOHCCCOB [2,6,8,9],

flpyraa CTopoHa bo3mo5khoto aicTHBHoro ncnonbiOBaHHA EH C - 3to 
OOCCnCHCHHC HenpepblBHOCTH HCCAeAOBaTeAbCKHX paÖOT 
MOHHTOpHHTOBOTO THna, npOBOAALHHXCA Ha pa3HbIX aKBaTOpHAX HAH 
paiioHax oahoh oonbmoii npiipoAHoii CHCTeMbi b tchchhh mhothx 
Ce30H0B H AeT. rHC-CHCTCMa eCTeCTBeHHbIM 0Öpa30M nO'iBOAACT 
HaKanAHBaTb bcki no3TanHO coonpacMvio HH(|iopMauHK) 06 
HCCAeAyeMbix oöbeKTax h ooccncuiBaTb vAOOHbiii AOCTyn ko BceMy 
OObCMY AaHHbix.

OCHOBHbIM OTAHHHeM C03AaBaeM0ÍÍ rac OT HIHpOKO 
pacnpocTpaHeHHbix cncHHanumpoBaHHbix (mcahhhhckhx.
KaAacTpoBbix, Aopo5KHbix h T.n. [1,4,6,8,9]) abaactca ee KOMnAeKCHbrii 
o6mereorpa(})HHecKHH xapaKTep. /IcHCTBiiTCAbHO. co uaBacMaa rHC- 
CHCTeMa npH3BaHa noMOHb bccth nccncAOBaHiiA no coctohhhk)
AaHAHia([)TOB oönacra, H3yHeHHK) peHHoii cera, reoaKonoran 03ep h 
AaryH, npnopoKHoii OKcaHOAornn. pa3AHHHbiM acneKTaM comianbHO- 
3KOHOMHHCCKOH TeOipa(})HH, OHOnpOAY KTHBHOCTH 3aAHBOB H 
npnopoKHbix BOA BaATHKH, ynpaBACHHIO npnopoKHoii 30H0H H T.n. B 
HTOre 3TO nO'iBOAACT 3([)([)eKTHBHO HCn0Ab30BaTb B03M05KH0CTH CpeAbl
Are View 9.3 h KOHTeHTa aaa npoBCACHini npaKTHHecKHx laHATiní no 
HiHpoKOMy Kpyry o6mereorpa(})HHecKHx h cncmianbHbix ahciahiahh.

C Apyroií CTOpOHbl, OHCBHAHO. HTO p C I” H 0 H a A b H a A
reoHHiJiopMaiiHOHHaa cncTeMa abaactca «jkhbhm oobcktom» h
Hy5KAaeTCA B HOCTOAHHOM OOHOBACHHH. OhCBHAHO THIC/KC. HTO TOAbKO 
CTyAeHTbi h acniipaHTbi b paMKax BbinoAHCHHA cbohx vicoHbix (acthhc 
noAeBbie npaKTHKH), y lic6 ho - hcc acao BaTC a be k  hx (icypcoBbie paooTbi) h 
HayHHO-HCCAeAOBaTCAbCKHX paÖOT (AHnAOMbI, AHCCCpTaHHH) B 
cocTOAHHH peaAbHO ocymecTBHTb e5KeroAHbiií c6op hobhx 
3KcnepHMeHTaAbHbix AaHHbix h ooccnciHTb t c m  caMbiM oohobachhc 
raC-CHCTeMbl.

B 2009 ro Ay AaHHbiií CHCHapnii asüctbhíí 6 bí a yace onpoooBaH. Bo  
BpeMA MOpCKOH npaKTHKH CTyAeHTaMH-OKeaHOAOTaMH P r y  HM.
H.KaHTa 6 bina BbinonHeHa cbeMKa 3HaHHTenbHOií ia cra  Bhcahhckoíí 
naryHbi, a Taione BMecTe c acniipaHTaMH - oobiiHbiií Haoop
THApOnOTHHeCKHX H3MepeHHÍÍ B npilOpC’/KHblX BOAaX BaATHKH.
CTyAeHTbi-reorpa(})bi (|)aKvnbTCTa bo bpcma AanbHHx npaKTHK npiiHAnii 
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aKTHBHoe ynacTH b naHAiua(|)THoii cbcmkc h o a  hoto hx 3TanoB 
apXCOAOrUHCCKHX nOHCKOB CTO A HO K ITCpBOOblTHblX AK) AC H. C.TYAC HTbl 
HXTHOAOTH KTTY paOOTHAH nO 03epy BllLUTblHCLIKOMY. riOAYHCHHblC B 
nOACBblX HCCACAOBaHHAX pCÎYAbTaTbl 6 bí AH nOABCACHbl B 

PoHCAecTBeHCKOM ceMHHape Ha rcorpaiJwHCCKOM ([laKVAbTCT P r y  hm. 
H.KaHTa h laBcpuiaTCA hx nvoniiKamiCH b cncmiaAbHOM BbinycKe 
HayHHoro >ky pHa.aa. Ynacrae b pcanbHbix (a He vicoHbix!) 
HccneAOBaHHHx noBbiciiAO 3aHHTepeeoBaHHOCTb CTyAemoB b 
ycneniHOM BbinoAHCHini Bcex 3TanoB paooTbi. TeM ooacc hto  
norpy/KCHHC AaHHbix b KHC-CHCTeMy h obahachhc tcxhhkoh paöoTbi b 
Are View 9.3 noBbimaer He tojh>ko hx npo(|)cccHOHaAbHyio roTOBHOCTb 
rcorpa(|ia nccACAOBaTCAA. ho h acahct hx ooacc 
KOHKypeHToenocoÖHbiMH Ha pbiHKe TpyAa.

B  HTore npoHCCC nocTpocHHA rHC-CHCTCMbi. KaK OKa3aAOCb, 
nOpOAHA Ha ([laKVAbTCTC HCAblH PAA nOOOHHblX H 6e3yCAOBHO 
nono)KHTenbHbix no CBoeii cyth npoucccoB:

1). HeoßxoduM ocm b p e e m u u  apxuenb ix d a n m ix . r io rpy>kchha 
paHee nonvHCHHbix AaHHbix ooHapy/Kimo hx MH05KecTBeHHbie H3bAHbi. 
HanaTa Bcpii(|)HKaHHA Hcnonb3yeMbix apxHBHbix MaccHBOB.

2). Oco3H(iHue cmenenu iieno.uiomhi danmix. KoMnnCKCHaA 
OHCHKa iarpy/KCHHbix b THC MaccHBOB AaHHbix cpa3y ooHapy/Kima Bce 
hx HeAOCTaTKH. 3 to  no3BOAHjio CKoppeKTHpoBaTb nnaHbi ovAymnx 
3KCnCAHHHÜ H JieTHHX IipaKTHK.

3). i lc n o e  oco3nanue cnucua n ep c n en m u e m ix  tadan. Hoßbie
B03M05KH0CTH THC-CHCTeMbl n03B0JIHJIH KpOMe CTaHAapTHblX 
HHCTpyMeHTOB CTaTHCTHKH HaACATbCA Ha TeXHHKH MOACAIipOBaHHA.

4). C o3danue r H C  «K anunum padcK afi oönacmb» nojiym m o  
ofnuecm aennhiii pe3onanc. MH(|)op\iaHHA o npoeKTe «npocoHHnacb» b 
CM H peraoHa, h to  nono5KHTenbHO aaa yHHBepcHTera b hcaom h 
reorpa(})HHecKoro (|)aK ynbT C T a b nacTHOCTH.

5). Co3danue rilC  «Ka.iunumpaàciutu oßnacnw» npHBjieKjio k  

ccoc MonoAbix npenoAaBaTeneii, acnnpaHTOB h CTyAeHTOB rco(|iaKa.
HoB3A TeX H H K a H H O Bbie B03M 05KH0CTH nOCACA.MOUICrO

TpyAoycTpoiicTBa npnBjieicnH k co3AaHmo THC mhothx Hanooncc 
aKTHBHbix h cnocoÖHbix CTyAeHTOB. /],HCCcpTaLiHOHHbic paöoTbi Tpex 
acnHpaHTOB CTann ochoboh HecKOJibKHx TeMaTHHecKHx cnoeB, hto  
TaioKe nono)KHTenbHO CKa3biBaeTCA Ha 3HTy3na3Me CTyAeHTOB h 
acnHpaHTOB.

Bbieodbi. Ilo  HToraM paooTbi 2009 roAa movkho KOHCTaTHpoBaTb, 
h to  lica b npoeKTa eine He AOCTHrnvTa. Ho, npouccc co3AaHHA THC 
nopoAHn paa nono)KHTenbHbix 3(|)(|icktob b opraHUiamm HayHHO-
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HCC.ICJO BilTC.lbC KO TO H YHCOHOTO npOUCCCOB H a  rC O rpa(|)H LICCKOM 
(JiaKyjibTeTe. O j h h m  h 3  h h x  h b . ih c tc h  n o m iC H u c  KOM aHjbi h 3  m o jio ju > ix  

n p c n o ja B a T c a c i í .  acnH paH TO B  h  c t y j c h t o b .  o obC jn H C H H b ix  o ô m e i i  
îa j a iC H  n p o eK T a . B  yneÔ H biH  n p o u c c c  BB cncH bi T p n  h o b h x  yn eÔ H b ix  

K y p c a  a jp o M  K O Topbix h b . iu c tc h  r  M C  - t c  x  h  o  .10 r  h  h  .
rioH B jieH H e H a (JiaKyjibTeTe o 6 m c r c o r p a ( |w LiccKOH 

rCOHH(|)OpMaiIHOHHOH CHCTeMbi CO U a.lO  n.iaT(|)O pM \ J . i a  CHMOHO'îa H a 
rc o rp a ( |)H LiccKOM (JiaKyjibTeTe Tpex BaacH bix n p o u c c c o B  
(|)y HjiaM CHTa.ibHbix r c o r p a ( |w LiccKH.x ucc .icnoB aH H H . coB p eM eH H o ro  
o 6 p a 3 0 B a T e jib H o ro  n p o u c c c a .  t o t o  bh m e r o  c n c u n a .in c T O B  npaKTHHecKH
TOTOBblX H C n 0 JIb 3 0 B aT b  C O BpeM CH H bie HH(|)OpM aUHOHHbIC TCXHOJIOTHH,

h  H iH poK oro  K p y ra  n p n ic jia n H b ix  n c c .ic u o B a H n n  H a o c h o b c

ÆHarHOCTHHeCKHX H npOTHOCTHHeCKHX MOUC.1CH.
Enazodapnocmu. r ip o rp aM M H O -an n ap aT H b iH  KOMnjieKC F H C  

n p n o o p cT C H  P r y  h m . H .K a H T a  n o  H aunoH a.ibH O M V  n p o eK T y  
« 0 6 p a 3 0 B a H H e » . C o u a H u c  F H C  B b in o .iH ac T ca  n p n  noxicp '/K K C  
n p o rp a M M b i «P a3B H T ne H a y u H o ro  n o T C H u n a .ia  B b ic m e i i  m KOJibi», 
n p o eK T  2 .2 .1 .1 /3 7 1 4 .  O c h o b h o h  H a o o p  6 a 3 0 B b ix  c jio e B  6 b u i 
n pcuocT aB .iC H  O O O  « T c o i n » .  M a ccH B b i H aT ypH bix  ja H H b ix  n o  
BajiTHHCKOMy M o p io  h  3ajiHBaM  o b i .m  n o .iy u c H b i n p n  noxicp '/K K C  O U H  
« M n p o B o n  OKeaH» h  P O O H . n p o eK T b i JVbJVb 0 6 - 0 5 - 6 4 1 3 8 a ,  0 7 - 0 5 -  
0 0 8 5 0 a ,  0 9 - 0 5 - 0 0 4 4 6 a ,  05-05-79000k , 06-05-79097k , 07-05- 10047k , 
08-05- 10066k , 09-05- 10037k ; a p x eo jio rH H ecK H e cuiHHbic - P O O H ,  
n p o eK T  N ° 0 9 - 0 6 - 0 0 1 5 0 a .  T c M a T n u c c K n n  c j io h  « B o jH b in  T ypn3M » 
c o u a H  n p n  n oA H epuoce n p o rp a M M b i I N T E R R E G  I I I  B  /  T A C I S ,  
n p o eK T b i « M a r iT o u r »  h  « I n  W a te r » .
E i i 6 j i i i o r p a ( |) i i f l
1. EjIHHKOBa O. y MoCKBbl nOHBHTCH C.THH0 C rCOHH(|)OpMaUHOHHOC 

npocrpaH C TBO  / /  P C W E E K /R E . 2 0 0 9 . JV°22. C . 2 1 .
2 . B o e in co B  /I . C o / I H T  a a m u c a  c ( |ic p o n  o 6 p a 3 0 B a m iii / /  P C W E E K /R E .

2 0 0 9 . JVbl9. C . 12.
3 . F  corpa(|)HLiccKHH a r j ia c  K arm m iH rpancK O H  oo.iacTH, K T y .

K ajiH H H H ipan. 2 0 0 2 . 2 7 6  c.
4 . K a p T o rp a (|)n a  He H a rn e ro  MHpa. OTo6pa>KCHnc H C -rco rp a (|)n LiccK on 

HH(|iopMauHH b  F H C  / /  A R C R E V IE W . C oB p eM eim b ie
rconH (|)opM auH O H H bic TexHOJiOTHH. 2 0 0 9 . JVbl (4 8 ). C . 2 2 -2 3 .

5 . JlanHHCKHH H . M F H M O : K  h o b o h  m o j c . ih  nonroTO B K u c t v u c h t o b  / /
P C W E E K /R E . 2 0 0 9 . JN°39. C . 19.

6. J la n p y H  H . H m JiopM aH H ii KaK ocHOBa opraH H 3auH H  .icucoHoro npouccca
/ /P C W E E K /R E .  2 0 0 7 . JN°3. C . 2 8 -2 9 .
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7. M aiocapTH H  flac. C oiJit  - 3to  c n o c o o  opraHHiau.nn n j c i í  // PCWeek/RE.
2008.JN°13.C. 37-38.

8. M h t h h  B. 3neK T poH H bie \ ly h  mu mnaaMTCTbi, H a c T o a m c c  h  o y j y m c c  / /
PCWEEK/RE. 2008. JN°29-30. C. 34,38.

9. I IIecT o n a jiO B a H. C ipaxoB iiiH K H  peopraH H 3yiO T  H T-H H (J)pacTpyK Typy / /
PCWEEK/RE 2008. JN°40. C. 24.
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STUDYING AND TEACHING ENVIRONMENTAL ASPECTS OF
DREDGING

M.B. Shilin1, A.S. Averkiev1, M.A. Mamaeva1, O.V. Volnina1, 
P.Laboyrie2, A.Csiti2

1Russian State Hydrometeorological University, St. Petersburg, Russia 
2 Central Dredging Association, Netherlands 

E-mail: Shilin@rshu.ru
On the base of the results of investigations, which took place during 

many years in the coastal zone of the Baltic Sea, the team of experts of 
the RSHU has analyzed the environmental aspects of dredging and 
reclamation in co-laboration with the Central Dredging Association 
(CEDA). CEDA is the only independent, non-governmental, 
professional association for the dredging and maritime construction in 
Europe, Africa and the Middle-East. CEDA’ members, scientists and 
practitioners, come from many different fields, represent a wide range of 
disciplines and all aspects of the complex product-supply chain. As a 
technical association, CEDA is not engaged in lobbying and does not 
promote the interests of any particular industry sector. One of CEDA’ 
core objective is dissemination of reliable, quality information on 
dredging and maritime construction. CEDA seeks to achieve this 
through training courses, seminars and publications. The co-operation 
with the RSHU offers a valuable opportunity to both partners for a truly 
international exchange of knowledge and experience. In partnership with 
CEDA, the experts from the RSHU developed and used in practical 
work the program of the Ecological Monitoring of Dredging and 
Reclamation (EMDR) for the Baltic Sea region. Principal questions and 
goals of the EMDR are: (1) revealing of the short- and long-term 
environmental effects from dredging and reclamation; (2) estimation of 
reversibility / irreversibility of changes in coastal ecosystems under 
influence of dredging and reclamation; (3) finding the ways of 
minimizing and compensation of negative effects. The EMDR is carried 
out by inter-disciplinary teams of experts in ecology, oceanology, 
hydrology, hydro-chemistry, geology and marine biology. The EMDR- 
program takes into account the peculiarities of different types of 
dredging and reclamation projects and local conditions of coastal 
ecosystems, and can be corrected and improved during the process of 
work. For the realizing the EMDR-programs highly qualified experts are 
needed, with the professional background in Environmental Aspects of 
Dredging, and experience of practical work.
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For the discussion Environmental Aspects of Dredging, the 
International Seminar “Environmentally Friendly Dredging in the 
Modem World” was carried out at the RSHU in October 12 -  14, 2009, 
with the participation more than 400 experts and educators from Russia, 
Netherlands, United Kingdom, Belgium and Germany. According the 
decisions of the Seminar, the plan of the development of the “Russian 
sector” of the CEDA is prepared with using of the experience of the 
practical work in the coastal zone of the Baltic sea. The textbook 
«Environmental Aspects of Dredging», prepared by CEDA authors, is in 
translation in Russian for using it as methodological guide during the 
EMDR-process. The program of intensive summer courses in 
Environmental Safety of Dredging is prepared by CEDA and RSHU for 
Russian ecologists, businessmen, hydraulic and hydro-technical 
engineers, administrative and educators. On the Department of 
Oceanology at the RSHU, in frames of the Master program in the 
direction «Hydro-meteorology» the teaching plan for the specialization 
«Environmental Safely Dredging» is in preparation, with the 
incorporation in the Curricula the CEDA materials and information from 
the book “Environmental aspects of dredging” edited by Nick Bray. It is 
planed to organize the Conference for discussion the creation of the 
system of trainings with the participation of experts from the CEDA and 
EU universities, to organize “training of trainers” in St. Petersburg with 
using CEDA’s materials and experts, to support the students and 
teachers exchange between the RSHU and the Delft University (The 
Netherlands) in contact with CEDA.

H3YHEHHE H nPEnO/lABAHME DKOJIOrHHECKHX 
ACnEKTOB /fHOyrjIYEMTEJIbHblX PAEOT

M.B. HIhjihh1, A.C. ABeprcneB1, M.A. MaMaeBa1, O.B. BojranHa1, n .
Jlaöonpn2, A. K chth2 

1POCCUÜCKUÜ zocydapcmeeHHbiü zudpoMemeopojiozmecKuü 
ynueepcumem, PoccuücKax 0edepaifux 

2l^eumpcuibuaH accoi^uai^uH dnoyzjiyóumejibHbix paóom, Pfudepjicmdbi
n o  pe3yjn>TaraM HCC.raroBaHnii. KOTopbie npoBOju.rucb b tchchhc 

MHo ra x  jieT (Hamman c 1998 r.) b npnöpencHon 30He EajrrmicKoro mo pa. 
rp y im a aiccnepTOB PoccnncK oro rocyjapcTBC h ho ro
r ru p o  \ iCTCopo.ro rance  ko ro ym m epcnT era (PFFM Y ) npoaHajm3npoBajia 
3 KO.ro ranee KHC acne ic ra  npcj/KHHra n p n  B' »a h momc hctb h h c U,eHTpajn>Hon 
flpe/DKHHTOBon A ccounaitnen  (H E/fA ). HE/fA  - en h hgtbc h h aa 
HCiiiBHCHMaa. HcnpaBHTC.rbCTBCHHaa. npo(|)cccnoHa.rbHaa accounaum i
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jp e j /K H H ra  H MOpCKOrO r n  jpOTCX H H LICC KO ro  CTpOHTejlbCTBa b E ß p o n c . 
A(|ipnKC h  H a E.ih ’/Khcm BocTOKe. S K c n e p rb i  U .E /1A  - v acH b ic  h npaKTHKH 
H3 pa u u H H b ix  HavHHbix o 6 jia c T e ií - n p c a c ra B a a iO T  hihpokhíí a n a n a iO H  
n  n e  uh n a  h h h  cn o c o o H b i paccM O TpeTb Bce a c n e ic rb i cjio5khoh CHCTeMbi 
3KOJiOTHnecKoro ooccncH C H iia  apca>K H H roB bix p aooT . K aK  TCXHHHCCKaa 
a c c o m ia m ia .  U .E /1A  He 3aH H repecoB aH a b a o o o n p o  B a rau i h  He n p o jB u ra c T  
H H Tepecbi K aK o ro -jm 6 o  c n c n n ( |) n LiccK o ro  ceK T opa npoMbniiaeHHOCTH. 
O n n a  h 3  ocHOBHbix n e u e n  L /E /IA  - pacn p o cT p aH eH H e HaaeacHOH,
KaLICCTBCHHOH HH(J)OpMaUHH OTHOCHTejH>HO OOCCnCHCHIUI 3KOJIOTHHeCKOH 
6e3onacHOCTH apca>KHraa h MopcKoro CTpoHrejn>CTBa. U .E /1A  crpcMUTca 
nOCTHTHyTb 3TOTO C nOMOHn>K) YHCOHbl.X KypCOB, CeMHHapOB H 
nyôjnncauHH. CoTpynHHnecTBO c PEEMY npcaocTaBaacT xoponiyio 
B03M05KH0CTb 060HM napTHepaM nan  peaabH oro \ icaco Ha poa  ho ro ooMCHa
3H3HHaMH H OüblTOM HanaVLIUICH npaKTHKH. B  COapV/KCCTBC C LJ,E/],A
3Kcneprbi P r T M y  paapaooTaan h ncnoabîOBaan Ha npaKTHKe npn
npOBCaCHHH MOHHTOpHHTa P3HOHOB nOpTOCTpOHTCabCTBH H nOaBOaHblX
OTBaaoB rpyH ra b boctohhoh n a c ra  O hhckoto aaaiiBa nporpaMMy 
3KoaoTHHecKoro KoHTpoaa /Ip caam raa  OK/],) a a n  EaarancK oro pcruoHa. 
OcHOBHbie Bonpocbi h  uca  h 3K/],: (1) pacK pbirae KopoTKO - h 
aoarocpoHHbix OKoaoranccKHx 3(|k|)cktob ot a p c a ’/KHHra: (2) oneHKa 
OOpaTHMOCTH /  HCOOpHTHMOCTH H3MCHCHHH B npHOpC'/KHbl.X 3KOCHCTeMaX
n o a  BaHHHHeM ap e a n a n n a ; (3) noncK cnocoooB MHHHMH3annH h  
KOMneHcaunn OTpimaTcnbHbix B03aeHCTBHH. nporpaM M bi 3K/1, ycneiim o 
BbmoaHeHbi b 2008 -  2010 rr . b b o c to h h o h  n a c ra  O h h ck o to  3aaHBa 
MC/KaHCUHnaHHapHblMH KOMaHaaMH 3KCnepTOB 3KOaOTOB, OKeaHOaOTOB, 
THapoaoroB, rnapoxHMHKOB, reoaoroB  h  MopcKHx OHoaoroB. IlporpaMM a 
3K/1, npnHHMaeT bo BHHMaHne oco o ch h o c th  pa3aHHHbix TunoB npoeKTOB 
a p c a ’/KHHra H MeCTHblX yCaOBHH npHOpC’/KHblX 3KOCHCTCM. h  M05KCT 6brrb 
HcnpaBaeHa h  yaynm cH a bo Bpc\ia nponecca  paooTbi. / f i a  ycneniHOH 
peaaH3aiiHH nporpaMMbi 3K/1, HCOOxoauMbi cneiiHanbHO noaroTOBaeimbie 
BbicoKOKBajiHiJfflnHpoBaHHbie 3KcnepTbi c npoiJieccHOHaabHbiM 
noHHMaHneM 3KonoranccKH.x AcneKTOB /IpcanaiH ra h  onbrroM 
npaKTHHecKOH paooTbi.

/ / a n  ooc v acre raia 3KonoranccKH.x AcneKTOB /[penara h ra P r E M Y  
coBMecTHO c U .E /1A  12 -  14 oicraopa 2009 r. 6 b ia  n p o B e a ë H  
Mc>K'a> HapoaHbiH C eM H H ap «3K oaornH C C K aa Be3onacH O CTb /lpca>KHHra 
b CoBpeMeHHOM M H pe», c ynacracM 6 o a e e  hcm 400 SKcnepTOB h 
n p e n o a a B a r e a e H  y m iB ep cn reT O B  h3 P occhh, E lH a e p a a r ia o B ,
B  c a  h ko o p  HT3 h h h . B c a b n iH  h  EepM aHHH . C o raacH O  pcuiCH iiaM  
C eM H H apa, n o a ro T O B aeH  n a a H  paíBimia «poccniícKoro ceK T o p a»  U .E /1A  
c H cnoab30B aH H eM  o n b r r a  np aK ran ecK O H  paooTbi b npnopcaraoii 30H e 
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EajTTHHCKoro M op a . y n e o h o c  n o c o o n c  « S k o - i o t h h c c k h c  A c n e i c r a  

/Ip c j/K H H r a » . nojroTOB.iCHH OC aBTopaM H  U E ^ A ,  k  H acT oam cM y  

BpeM eH H  ncpcBC jC H O  Ha p y c c K n n  a ib iK  j a a  ja .ib H C H u icr o  
HCn0JH>30BaHHH B KaLICCTBC MCTOJO.lOrHHCCKOH OCHOBbI BO BpCMtf 
n p o u c c c a  3 K / f  I lp o r p a M M a  HHTCHCHBHbix „ ic th h .x  icy p c o B  n o  

S K o n o r a n e c K o n  E e 3 o n a c H O c m  /Jp cj/K H H ra  n ojroT O B .iC H a P r r M Y  h  

U.E3A J . ia  pOCCHHCKHX 3KOJIOrOB, OHiHCCMCHOB. HH/KCHCpOB- 
rH jpaB.lH K O B H rHjpOTCXHHKOB. npCJCTaBHTC.lCH ajMHHHCTpaUHH H 

n p cn ojaB aT C .iC H  yHHBepcHTeTOB.

H a  (JiaKyjibTeTe O K c a H o a o r n n  P F F M Y  b  CTpyK T ypy n p orp aM M b i 
o 6 v l ic h h ; i  M arn cT p oB  n o  H anpaBjieH H K ) « E H jp o M C T C o p o .ro rw i»  b b c j c h h  

c n c n n a a n ia u H a  « S K O J io rn n ecK a a  E e3onacH O C T b /Ip c j/K H H r a » . n p n  

no/iroT O B K e M arn cT p oB  b  p a m c a x  ja H H o n  c n c n n a a n ia n n n  

n p ejn o .r a ra cT C H  ncn ojn > 30B aT b  v h c o h o - m c t o j u h c c k h c  pa3paÖ 0T K n  

I J E ^ A  n  M a re p n a jib i y n e Ö H o r o  n o c o ö n a  « S K O J io ra n ec K n e  acneK T bi 

Ape/pKHHra».
3anjiaHnpoBaHO opraHH30BaTb Koh(|icpchuhk) jaa  o6c\> iqchh;i 

co uaHna cncTeMbi ooyhchhji c ynacTneM aiccnepTOB PrEMY, UE^A n 
yHHBepcHTeTOB EC, uroöbi opraHH30BaTb «oovuchhc oöynaromnx» c 
Hcnojn>30BaHneM MaTepnanoB HE/jA n noa^cpaciTb oom ch CTvjCHTaMH 
n npeno^aBarejiíiMH m o iq y  P r r M Y  n /Ic.im Iitckhm ymmepcnreTOM 
(Hnjcp.raHjbi) npn B ianMOjcncTBUH c HE/fA.
Eiifi. iiioipa(|)iiii
1. Bray R.N.(ed.). Environmental Aspects of Dredging //IADS-CEDA, 2008
2. Slinn T. CEDA in St.Petersburg // Dreging and Port Construction. 2009

UNESCO BALTIC FLOATING UNIVERSITY CRUISE 
ONBOARD THE SAILING CATAMARAN IN SUMMER 2006

N. C. Frolova
Russian State H ydrom eteorological university, St. Petersburg, Russia  

E - m a il :  N a t a g r 8 6 @ m a i l .r u
In 2006 I participated in summer UNESCO Floating University 

practice which took place in the Vyborg Bay. It was held onboard the 
sailing catamaran Centaurus-II from 10.07.06 to 16.07.06. Centaurus-II 
develops and carries out research and education projects based on 
marine field work of UNESCO Floating University program.

Heads of the expedition were Prof. Alexei Nekrasov and Dr. Vitaly 
Sychev. The manager of catamaran was G. Bashkina (RSHU). The team 
of expedition participants consisted of nine Russian Students from the 
RSHU and four Students from Cadiz University (Spain). The main goal
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was to get experience in hydrochemical analysis of water samples and to 
carry out meteorological measurements in shallow waters. Then the 
obtained data were compared with the satellite-derived data to estimate 
the evolution of different processes in water. The main advantage of the 
sailing catamaran is possibility to work in shallow regions of basin 
because it has small sea-gauge. It is very important as the Vyborg Bay 
does not have very large depths. During the cruise all the students 
performed all kinds of the field work onboard the catamaran. All 
students were divided into two groups working every four hours. The 
task of each group included not only carrying out the measurements but 
helping with cooking.

It was very useful for students to be together involved in scientific 
work, because such we could recognize better each other. Working 
together students from different countries can level out lingual 
differences and participate in educational lectures and seminars. The 
second part of our research cruise was to do an analysis. It consisted of 
study of thermochaline structure and spatial distribution of the main 
characteristics such as concentration of dissolved oxygen, pH and etc. 
After our work we discussed the main results to represent the obtained 
conclusions and to understand regional variability of the main 
characteristics within the study area.

A primary result of similar research omises is that a well- 
coordinated collaboration between students from different countries and 
scientific leaders of the expedition is an effective means of following the 
field training program. The main distinctive feature of UNESCO project 
is a chime of research and educational components. Following this 
program all students get invaluable attainments in team working. And, 
of course, it is a wonderful time to visit new places and meet interesting 
people.

In conclusion, I will say a few words about refinement satellite- 
derived data as UNESCO Baltic Floating University program includes 
remote sensing image analysis by using a complete computer system 
Bilko. This software engages two versions of classification: supervised 
classification based on previously collected data from field surveys and 
unsupervised classification which uses statistics to split image pixels 
into clusters based on spectral properties. Recently, application of 
supervised and unsupervised classification helps us to identity different 
types of land-cover.

Remote sensing is vital for understanding a wide range of 
oceanography processes, so the Bilko project provide a step by step 
approach to image processing.
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OKCnE/lMIIMfl HA EOPTY KATAMAPAHA IfEHTAyPYC-II 
JIETOM 2006 T. B PAMKAX nPOEKTA BAJITHHCKOrO 

njIABYHErO YHHBEPCHTETA nPH nO^HEPÜKKE IOHECKO
H .C .® p o n o B a

Poccuückuü zocydapcmeennuü zudpoMemeopojiozimecKuü 
ynueepcumem, CaHKm-lJemepöypz, Poccux 

B 2006 r o a y  % npH H H M ana y n a c m e  b  n eT H e ñ  npaKTH Ke b  p aM icax  

n p o e K T a  EanT H H C K oro n n a B v i c r o  Y H H B ep cH T eT a n p n  noaacp>K K C  
IOHECKO, K O T opaa n p o x o a n n a  b  B b io o p rcK O M  3ajiH B e. llpaK TH K a  
n p o B O j u .ia c b  H a oop T V  K aTaM apaH a U c H T a p n y c -I I  c 10.07.06 n o  

16.07.06. H a ö o p r y  K aTaM apaH a E j e m a p H y c - I I  o c y r a e c T B jn n o T c a  
H a y LiHO-HCC.icnoBaTC.ibCKHC n p ocK T b i. a T a io n e  n p o eK T b i b  p aM K ax  

o 6 p a 3 0 B a T e n b H b ix  n p o rp a M M , o c H O B a m ib ie  H a p aooT C  n p o rp a M M b i  

BajiTH H C K oro n n a B v i c r o  Y H H B ep cH T eT a n p n  noaacp>K K C  IOHECKO.
O K c n e a n n in o  B03TjiaBjnijiH  n p o ( |)c c c o p  A n e K c e ii  H e K p a c o B  h  

a o n e i r r  B H TajiH H  C b iac B . O p ra H ro a ro p c K O H  p a o o T o n  3aH H M anacb  E . 
E am K H H a (PrrMY). K o \ia H a a  ynacTHHKOB O K cncanuH H  c o c T o a n a  h 3 
a e B i r r a  p y ccK H x  c t v j c h t o b  h 3  P r r M Y  h  HCTbipcx HcnaHCKHx 
C T y a e m o B  Y H H B epcH T eTa r o p o a a  K a n n e .  O c h o  b Ha a  nejn> O K cncanuH H
COCTOHJia B npOBCnCHHH rHjpO X H M H LICC KO TO aH ajIH 3a OÖpa3nOB BOJbl H 
MeTeOpOJlOTHHeCKHX H 3M epeH H H  H a MC.lKOBOHbC. BnOCJienCTBHH  

nO.lVHCHHblC naHHbIC CpaBHHBajlHCb C naHHbIMH. nO.lVHCHHblMH CO 
cnyT H H K a, n a  a toto htoöm  o n e in r r b  pa3BH TH e pa3JiH H H bix n p o n e c c o B ,  

onpcacnacM bix b Boae. O chobhoc npcmiyinccTBO KaTaMapaHa
3aKJHOHaeTCa B B03M05KH0CTH npOBCaCHUa paÖOT B MCnKOBOaHbl.X
30Hax, TaK KaK oh oonaaacT Manon ocaaKoií. Oto ocoochho BancHO b 
ycjiOBHax BbiooprcKoro 3ajiHBa, rac  otcytctbyiot aocTaTOHHO 
rayöoKOBoaHbic paiioHbi. Bo Bpcaa OKcncanuHH CTyaeHTbi npuHaan 
y ia c r a  c bo Boex noacßbix paooTax. ocymccTBaacMbix Ha oopTV 
KaTaMapaHa. Bce CTyaeHTbi 6 binii paucncH bi Ha a s e  opuraabi. KOTopbie 
paooTaan icp ca  Kanubic ic ra ip c  naca. l a a a ia  Ka>KaoH opuraabi 
Bicmonana b ccoa He ToabKO npoBeaeHne H3MepeHHii, ho TaioKe h 
noMOuib Ha KyxHe c npiiroTOBncHiiCM n u m a

CTyaeHTOB Obino oiCHb n oac  rn o  BMecTe npHHHMarb y n a c ra e  b 
HayHHoii paooTC. TaK KaK b x o ae  pao o ra i m m  c \ io r a u  ny n u e  y3HaTb 
a p y r  a p y ra . PaooTaa cobmcctho, CTyaeHTbi h3 pa3Hbix CTpaH MoryT 
CTepeTb a ibiKOBbic pa3aHHHn h  noynacTBOBaTb b aeK inuix h  ceMHHapax. 
B Topaa nacTb Hameii Hay LiHO-HCcacao BaTcnbCKoií OKcncanmiH 
noapa3yM eBaaa npoB eaeH ne aHaaH3a. OHa cocToana h3 h íy ic h h ii 
TepMOxaaHHHoií CTpyKTypbi h  npocTpaHCTBeHHoro pacn p eaen em u i
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OCHOBHblX XapäKTepHCTHK, TaKHX KaK paCTBOpeHHblií KHCUOpOa. pH H 
T.a.. n o c n e  Hameii paöoTbi Mbi o o cy an n n  ocHOBHbie pcayabTaTbi. a n a  
Toro iTOObi npcjCTaBHTb no.ryiCHHbic Bbißoabi h  noHiiTb 
perHOHajibHyio irîMCHiHBOCTb ocHOBHbix xapaKTepncTHK b npcacnax  
paiioH a H iviCHna.

O chobhoh pe3yjn>TaT noaooH oii H ayi ho h OKcncanuHH coctoht b 
TOM, HTO xopomo C KOO p a  H H H pO BH H H3 51 COBMCCTHaa paOOTH MC/ICIY 
CTyaeHTaMH h 3 p a u n iH b ix  CTpaH h  HayiHbiMH pyKOBoanTcaaMH 
HBHiieTCH 3(j)(j)eKTHBHbIM MCTOaOM B paMKax OOpaiOBaTCabHOH
nporpaMMbi. OcHOBHaa OTa h li h tc  a b h a a nepTa npoeKTa IOHECKO - 3to  
rapMOHHiHoe coiCTaHHC HayiHoii n OOpaiOBaTCabHOH cocTaBamoinnx. 
Cncaya aaHHoii nporpaMMe, Bce CTyaeHTbi noaynaiOT HCOHCHUMbic 
HaBbiKH paöoTbi b KOMaHae. H, k o hchho  nee, 3TO iaMCiaTcabHOC Bpc\ia 
ana nocemeHHii h o b h x  m cct h  3HaKOMCTBa c HHTepecHbiMH moabMH.

INTENSIVE TECHNOLOGY OF MODULAR TRAINING
Valentin N. Veretennikov, Alexander S. Averkiev, Vitaly I.Sychev

Russian State H ydrom eteorological University, Russian Federation  
E-mail: vsvchev@rshu.ru

HHTEHCHBHAH TEXHOJIOTHH MOflYJIBHOTO 
OEYMEHHH

B . H. BepeTeHH HKOB, A. C. A b c p k h c b .  B.M.CbiiCB 
P OCCUÜCKUÜ zocydapcm eennuü zudpoMemeopojiozunecKuü 

ynueepcumem, Poccux
PcHTHHroBaa (JiopMa ooyiCHHa b pa3am iHbix B apnan rax  y>kc m h o to  

aeT ycneniHO npuMCHacTca b By3ax  CHIA h  3anauH oii Eßponbi. Kau 
noKa3biBaeT om>rr, OHa noîBonacT H anooncc yaaiH biM  o6pa30M 
e o LiCTaTb MacTepcTBO npenoaaB aTeaii c cobpcm chhoh  KOMnbiOTepHOH 
TexHoaorHeii. PcHTHHroBaa cncTeMa, Hcnoab3yeT mhovkcctbo He 
3aTpoHyTbix paHee o c o o c h h o c tc h . noîBonacT CTyaeHTy yiH Tbca. He 
iaMCiaa npiray/KacHna. a npenoaaB aT eaio  îaHH\iaTbca npaMbiM aenoM  

-  npenoaaBaHHeM. OHa ocHOBbiBacTca He Ha cnaoBOM. a Ha 
3KOHOMHiecKOM B03aeiícTBHH. Maea npocTa. y  ICO H bí ÍÍ Kypc 
paiOHBacTca Ha M oayan. Y cnem H oe ocBoeHne Kancaoro M oayaa c 
nOMOIUblO CHCTeMbI KOHTpOabHblX MCpOnpuaTHH OHCHHBaCTCa B 
6annax. H o c to h h h o  h a k a n a h b a K) ina a c a cyMMa oannoB cocTaBaacT 
peiiTHHr CTyaeHTOB. YinTbiBaTb movkho bcö: cpoKH c a a Lm 3aaaHHÍí, 
aonoaHHTeabHyio paooTV. caœKHOCTb ¡an an i. YnopHO ¡aHii\iaioiHHHca 
b ceMecTpe CTyaeHT mo>kct aooiiT bca ocBo6o>KacHna o t  c a a Lm 
3K3aMeHa, ecn n  HaocpcT aocT aT om o bhco ichh  peiiTHHr. npaBHabHO 
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p a c n p c a c a a a  \ ia T c p n a n  ic y p c a  H a M o a y a n , h  n c n o a b i v a  HOBbie, 
x ap aK T ep H b ie  a n a  p c h t h h t o b o h  M C ToanK n (JiopMbi n p e n o a a B a H H a , 
n p e n o a a B a r e n b  m o> kct c y l u c c t b c h h o  Y B c n n iH T b  n o n e 3 H b rii 3<jxj)eKT o t  
n p e n o a a B a H H a . M h o > k c c tb o  H aopaH H bix  C T y aen raM H  noTO K a ö a a a o B  
a B a a e T c a  \ 1a T c p H a a o \1 a n a  a H a n r o a  3 H 3 h h h  H a .h o o o m  3 T a n e . K aK  
noK a3biB aK )T H ao n io acH H a . C T y a e m b i no aco 3 H aren i> H O  B oenpnH H M atO T 
o a a a b i  KaK n a a T y  3 a  c b o h  T p y a , h  y  ooabuiH H C T B a B03HHKaeT 
n o c T o a H H o e  >KC.iaHHC « 3 a p a 6 a rb iB a T b  o o a b m c » .

K p o M e acHoro n p e a c T a B a e H H a  o  tcky incii ycncBacMOCTH. 
omcopmupoeannue no peümimzy cnucKU cmydenmoe, xemtomcx 
MoujNbiM ncuxojiozimecKUM cmuMyjioM dm  cmydemnoe.

B H e a p e H n e  h o b o h  T C X H onorm i b  u e n o  m B y3e  -  a e a o  H e n p o c T o e .  

H o ß a a  T C X H onorna . KaK a e p e B O , a o a m i a  p a c T H  CHH3y  B B e p x , o t  
n p e n o a a B a r e n a  -  k  K a tj ic a p c .  o t  K a tjic a p b i -  k  ( |)aK y.ibT C T y. a  3aTeM  h  k  
B y3y  b  a e n o M .

M c T o a m c c K a a  i a c r a  p a 3 p a 6 a rb iB a e M o ro  nporpaM M H O - 
M C T o a H iccK o ro  K O M naeK ca m o >kct B K m o ia ra  o n i ic a m in  HOBbix 
3(JxJ)eKTHBHbix (j)opM 33HaTHH, noaB H B H iH xca b  p e 3 y n b T a re  
npaK T H H ecK oro  npH M eH eH H a p c h t h h t o b o h  T C X H onorm i. c n o c o ö b i  
n p e o a o n e H H a  KOH(|).iHKTHbix c i m a m i i i .  K om cpeTH bie pcK O M C H aam ni n o  
paOOTC C pa3nHHHbIM H THnaM H CTyaeHTOB.

ripHMeHeHne hhtchchbhoh peiÍTHHroBOH TCXHonormi MoayabHoro 
ooyicmin aonoaHnreabHO no3BonaeT:

1) a a r a  C T y a e m y  cpeacTB O  caM oanarH O CTiiK ii 3 H 3 h h h  ( k to  a ?  r a e  a ? ) ;
2 )  CBoeBpeMeHHO np o H H (|)o p \iH p o B ara  o  H apym eH H H  pnT M a p a o o r a i  

r p y n n b i  n a n  O T aeab H o ro  CTyaeHTa He ToabKO n p e n o a a B a r e a io ,  h o  h  
pyK O B oaH Teaa y ico H b iM  n p o u c c c o \ i :

3) BbiBecTH a n a  3K3aM eHaTopa, K y p a ro p a , a c ic m a  h  T .a .  n o a m m  
noapooH Y K ). KOMnaKTHO o(|)opMacHHYK) ciipaB K y O paÖOTC B TCLICHHC 
ceM ecT pa xeotedozo C T y a e n ra  n o  a ro ö o M y  K onm ccTB Y  a  h c  m í n a  h h  n a n  o  
e r o  M ecTe b  noTOKe b  u c n o \ i :

4 )  (JiopMHpoBaTb eaH H bie TpeöoB a rn ia  k  3H am iaM  CTyaeHTOB y  
n p e n o a a B a T e a e ii ,  p ao o T a io m H x  c  o a jm M  h  tc m  >kc h o to k o m ;

5) a o o H T b ca  npamimecKU nomozo OTcyTCTBHa y  CTyaeHTOB 
3aaoa>KeHHOCTeH k  kohhy ceM ecT pa;

6 )  M o a c a n p o B a T b . a , c a e a o B a T e a b H O , h  n p o r H 0 3 iip o B a T b  x o a  y i c o H o r o  

n p o u c c c a :

7 )  C(J)OpMHpOBaTb OObCKTHBHblC KpHTepHH OTOOpa CTyaeHTOB IipH  
n e p e x o a e  k  m  h o  t o c t  y  n e  m a r a  \  ly o6 p a3 0 B aH in o .

H HTeHCHBHaa p e ir ra H ro B a n  T e x H o a o n ia  M o a y a b H o ro  o o y i c m i n  
o o ccn cH H B acT  KanccTBCHHO HOBbiii y p o B e H b  p e m e H H a  a a a a i
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y n p a B j ie H H H  y n c o H b iM  n p o u c c c o M  H a  6 a 3 e  c o B p e M e H H b ix  
H H (J)O pM aiIH O H H bIX  T e X H O JIO rH ÍÍ.

OCHOBHOÍÍ npH H U H n HHTCHCHBHOÍÍ peiÍTH H roBO H  TeXHOJIOraH 
M O jy .ib H o ro  o o y h c h h h  -  o m c y m c m e u e  d a e j i e n u R  n a  M e m o d u K y p a ö o m u  

K O H K p e n m o zo  n p e n o d a e a m e j i x .
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INNOVATIVE PROCESSES IN THE NORTHERN STUDIES 
EDUCATION

I.L. Nabok
H erzen State Pedagogical University, Russian Federation

HHHOBAH.HOHHBIE IIPOHECCbl B CEBEPOBEflHECKOM 
0EPA30BAHHH. K 80-JIETHK) HHCTHTVTA HAPOflOB 

CEBEPA PT Iiy HM. A. H. TEPH.EHA
H.JI. Ha6oK

PoccuücKuü zocydapcmeeuHbiû nedazozunecKuü yuueepcumem um.
A .H T epifeua , Poccuüctcax 0edepa ifux

1. 80-neTHHH k)6h.tch HHCTHTyTa HapojOB CeBepa 
r  cpucHOBCKoro yHHBepcHTeTa, nojroTOBHBLucro 3a 3th  rojbi 
ocHOBHyio LiacTb yacHbix. ncjaroroB. nncaTCjcn. jc;itc .tch  KyjibTypbi 
H3 HHCJia npcjCTaBHTC.iCH KopeHHbix ManoHHCJieHHbix HapojOB CeBepa, 
C HO up H H ZkUbHCrO BoCTOKa, - no BOJ He TOJIbKO JJIH nOJBCJCHHa 
HToroB, ho h jjiH onpcjcacHna nepcneKTHB jajbHcnuicn jcaTC.ibHOCTH 
no nojroTOBKC i«upoB jjih  ceBepHbix perno ho b. KOTopbie HipatOT 
HCKJHOHHTejlbHyK) B COUHBJbHO-'3KOHOMHLICCKOM pa3BHTHH POCCHH, B 

CTaHOBjieHHH rpa>KjaHCKoro ooinccTBa.
2. Jípenme Bcero, hcooxojhmo ynpcnaaTb CTaTye h ycnjiHBarb

COUHO-KV JbTV pHV K) 3(J)(J)eKTHBHOCTb CCBCpO BCJHCC KO TO OOpaiOBaHHH.
VHHTbiBaa e ro  ocooyk) pojib  b (JiopMHpoBaHHH h  yKpenjieHHH ejHHCTBa 
KyjibTypHO-o6pa30BaTejibHoro npocTpaHCTBa P occhh.

3 .  P b iH O B a iiH O H H o e  p a i B U T u c  c c B c p o B c j n c c K o r o  o 6 p a 3 0 B a H H e  
JO JI5K H O  o m a n a T b  H a  n p a K T H K e  p c u i C H n a  p a j a  n p H H i i H n n a j i b H b i x  
B o n p o c o B :

• HHTerpaiiHK) ryMaHHTapHoro h CCTCCTBCHHO-Hay Lmoro 
HanpaBjieHHH b ccbcpobcjchhh. b HanoojbuiCH CTeneHH 
C00TBeTCTByK)meH iajanc (|)op\inpoBaHHa y c ty jch to b  hc.tocthoh 
HayHHOÍÍ KapTHHbl MHpa H HaynHO-OOOCHOBaHHbIX npCJCTHBJCHHH o 
MecTe, mancHHH h (|)yhkhhhx b coBpeMeHHOM m upe TpajunnoHHbix 
KyjibTyp •/KH iHCOoecncncHHa. hx no innuoHupoBaHnn b coBpeMeHHbix 
rjioöajibHbix nyjbTypHO-UHBHjH îauHOHHbix nponcccax:

•  «Kya bT\ po.ro ru  ■ >,a n  h fo » oopaîOBaHna. o 6 ccn cLiHBaK)myK) 
06pa30BaTejibH0-TexH0Ji0rHHecKyK) onTUMUiannK) npo necea 
M e n c n o K O Jie H H O H  T p a H C j n m n n  T p a j u n H O H H b i x  h c o B p e M e H H b ix  3 H aH H H , 

h M e T o j o j io r H H e c K H  0 p  n e  h t h p \  tolhyk) o 6 p a 3 0 B a H H e  H a  

B O C n p O H 3 B O JC T B O  C H C T eM H O rO  n O H H M aH H H  K y j ib T y p b i ,  O C B O eH H e BO
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B3aHM0CBH3HX eë OCHOBHblX M 0p(|)0 .10 rH H C C K H \ COCTaBJIiDOIHHX H 
3JieMeHTOB (BKJHOHaa M aTCpHa.TbHYK). JVXOBHVK). COUHa.lbHVK) C(|)Cpb[ 

KyjibTypbi, CHCTeMbi • /K irm c o o c c n c iC H H a . i K o n o r n i c c K o r o  paB H O B C C na. 
H3bIK H jp.):

•  «  h  j e  HTO .1 0  r u ->,a i l  h  K) »  o o p a iO B a H iia .  n  p e n  n  o na r a  io  m y  io

H an p aB jieH H O C T b  o 6 p a 3 0 B a T e j ib H b ix  n p o r p a M M  H a  ( |)o p \in p o B a H H C  

HUeHTHHHOCTH, nOCTH/KCHHC H H T C rpailH H  OTHHHCCKOH.
3 T H 0 p e rH 0 H a jIb H 0 ÍÍ  H r p a ’/K jaH CK O H  HJCHTHHHOCTCH CCBCpiIH. 

CHCTeM HOe H K O M njieK C H O e HCC.TCnOBaHHC HnCHTH(|)HKaHHOHHbIX 
n p o u c c c o B  H a  h  h  j h  b  n n y  an b h o  m  h  c o m ia .ib H O M  y p o B H a x .  h  B b ipaooT K V  

H a  3 T 0 ÍÍ ocH O B e c n c m ia . i b H b ix  o 6 p a 3 0 B a T e jn > H b ix  c i p a i c r u H ;

•  p a3B H T H e M H o ro n p o iJiH jib H O C T H  n c ja ro ru H C C K o ro
OOpaiOBaHHII. 0C H 0B 3H H 0H  H a  CO JC p ’/KaTC.lbHOM H MCTOJHHCCKOM 
M C >IU H C LI H n  .1H H a  p  H 0  M BiaHMOJCHCTBHH H CnOCOOHOH VnOB.TCTBOpHTb 
nOTpCOHOCTH B K aU paX  M ajIO K O M njieK TH blX , KOHCBblX. CTOHÖHIHHblX H 
H H b ix  T H n o B  o 6 p a 3 0 B a T e jn > H b ix  y Lipc>iQCHHÍí. x a p a K T e p H b ix  n n a  
c e ß e p H b ix  p e rn o H O B ;

•  p a3B H T H e b  a p  h a u i  b  h  o c u i  o 6 p a 3 0 B a T e j ib H b ix  n p o rp a M M , 

n0 3 B 0 JIÍH 0 IH eH  yH H T blB aT b  H H JH B H jya .T bH bIC  nOTpCOHOCTH VHaiHHXCa H 
B03M 05K H 0CTb p a 3 p aÖ 0 T K H  H pCH.THiHUHH H H J  H B H J V  a  .1 b H bIX 

o 6 p a 3 0 B a T e j ib H b ix  M ap m p y T O B ;
•  B K jn o n eH H e  b  i c h i c c t b c  o o a a a T c n b H o r o  x v j o ’/K C C tb c h h o -  

3 C T eT H H ecK o ro  o 6 p a 3 0 B a T e j ib H o r o  K O M noH eH T a, y n i T b i B a i o m c r o  
3 T H 0 M eH T ajIb H b ie  OCOOCHHOCTH K O peH H blX  H ap O JO B  C e B e p a ,  C’HOHpH H 

/ l a o  b HC r o  B o c T O K a  h  p a 3 B H B a io in e r o  K peaTH BH O C Tb b  o 6 p a 3 0 B a T e j ib H o í í  

n e m e  jib  HOCTH y i a m i i x c a .

4 .  H m c h h o  b  3THX h  a n  p  a B.T c h  h  a x  p a iB H B a c T c a  c c r o n H a  
o o p a iO B a T C .T b H a a  n e m e jib H O C T b  H H C T m y T a  Ha p o n o  b  C e B e p a  

r c p u c H O B C K o ro  y H H B e p c H T e T a , c o x p a H i n o i n e r o  b  i c h i c c t b c  o cH O B H b ix  b  

n o n ro T O B K C  o y n y m H x  y h h t c . t c h  h 3  n n c j i a  K o p e H H b ix  M ajiO H H C JieH H bix  

H a p o n o  b  C e B e p a ,  C h ö h p h  h  / l a n  b h c  t o  B o c T O K a  3T H O < J)H jio jio rH H ecK oe h  

3T H 0K y JIbT ypO  JIOTHHeCKOe H anpaB .T C H H a. HO o  p  HC HTIipO -  Ba H HO TO H a  

noH C K  h  p c a .T H îa u H K ) p e c y p c o B  h x  h h  h o  bh  u h o  h  h o  t o  p a iB H T n a .  T a K , b  
nacT H O C T H , b  p y c j i e  o t  h o  k y  n  bT v p o n o  t h  l ic c  k o  t o  H a n p a B n c H iia  

p a 3 p a 6 o T a H b i  h  r o T O B m c a  k  p c a m n a m i H  H O Bbie o 6 p a 3 0 B a T e jib H b ie  

n p o r p a M M b i  n o n ro T O B K H  o a in in a B p o B . H M e io m H e  M O K n u c m in n H H a p H y io  

o cH O B y  h  M H o r o n p o ( |)H n b H y io  H an p aB jieH H O C T b : « 3 T H O K y n b T y p o n o r H a  

h  H C T o p im e c K o e  o 6 p a 3 0 B a H H e »  h  « 3 T H O J io r i i í i ,  O T H o n c n a ro rH K a  h  

y n p a B j ie H H e  o o p a ao B a H H C M  b  p c r n o H a x  C e B e p a ,  C h ö h p h  h  / l a n b h c t o  
B o c T O K a » . P c a m n a m i a  n a H H b ix  n p o r p a M M  n p e n n o j i a r a e T  r j i y ö o K o e
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MeTO/pnecKoe BianMojCHCTBuc Katjicnp HHCTHTyTa HapojOB CeBepa c 
ppyrHMH Ka(|)cjpaMH h (JtaicyjibTeTaMH rcpncHOBCKoro yHHBepcHTeTa.

5 . n c p c x c u  H a y p o B H e B y io  CHCTeMy o o p a î o  B a m n i b  p y c j ie  
B o jio h c k o íí jC K .iap a u H H . c o K p a u u u i 6a30B biH  c p o K  o o y h c h h h . y e n a n B a a  
p o j lb  CaMOCTOaTC.lbHOH paÖOTbl CTYJCHTOB. OKa3bIBaeT B HTOre 
C T H M yjiH pyiom ee b o u c h c t b h c  H a noHCK HHHOBamiOHHbix 
o 6 p a3 0 B are jn > m > ix  m c t o jh k  h  T exH O JioraH , cp e jC T B  o r m i  M in a  r a r a  
o ö p a 3 0 B a T e jib H o ro  n p o u c c c a .  yBejiHH HBaeT caM OCToaTc.ibHOCTb 
o 6 p a3 0 B aT e jib H b ix  v a p o i a c r a i H  b  p a 3 p a ö o T ic e  npo(|)cccH O H a.ibH bix  
o 6 p a3 0 B aT e jib H b ix  n p o rp a M M , b  nacTHOCTH, h x  npo(|)H .ibH bix  p a  u c .iO B .

RESEARCH INSTITUTES - HIGHER EDUCATION 
INSTITUTIONS: CONTINUATION OF THE DIALOG

V.V. Stepanov1, V.G. Smirnov1, I.A. Bychkova1, V.I. Sychev2 
A rc tic  and  A ntarctic Research Institute, Russian Federation  

2Russian State H ydrometeorological, Russian Federation  
E-mail : vsvchev@rshu.ru

On December 1, 2007 the changes [1] of the law on the science [2] 
regarding practical realization of the process of high school, applied and 
fundamental science integration have come into force.

These changes can become not only the mechanism of revival and 
development of High School science, but can also provide the Research 
Institute staff supplementing. Accepted changes provide the various 
alternatives for High School and Research Institute cooperation:

- Coordination of the joint activity on the contract base;
- Creation of the associations and alliances;
- Creation of the Research Institute based laboratory, which carries 

out the research and (or) scientific and technical activity using the High 
School facilities. It is planned that the cooperation using the third 
alternative has to be performed taking into account the High School 
curriculums and the thematic plans of the Research Institute. The 
management of the laboratory has to be carried out by the Research 
Institute with the High School participation. The staff provision will be 
performed by the Research Institute with the use of the conditions of the 
agreement on the laboratory creation. High School will provide the 
participation of the students, post-graduate and doctoral students in the 
laboratory studies. As the example of the potential creation of “the 
laboratory of remote sensing” with the participation of the Arctic and 
Antarctic Research Institute (AARI) and Russian State Hydrometeo­
rological University (RSHU) can be considered.
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The RSHU took part in the first works for teaching of remote 
sensing in Meteorology and Oceanography. The first manuals and 
textbooks on remote sensing have been written at the RSHU in 1971- 
1972, 1975 and 1985. RSHU is realizes many functions as a Regional 
Meteorological Training Center (RMTC) of the World Meteorological 
Organization (WMO). UNESCO Chair in Remote Sensing and 
Modeling in Oceanography (St. Petersburg, Russia) was created at the 
RSHU in 2007 and is now the only chair in this area within the 
UNITWIN Programme and Intergovernmental Oceanographic 
Commission of the UNESCO. In 2009 the Chair has organized four 
specialized courses, and seminars on the use of satellite data in 
Oceanography and their processing with for example, the UNESCO/ 
BILKO packages. International groundtruthing (comparison between 
remotely sensed and in situ data) practical courses under the flag of 50th 
Anniversary of IOC took place in different subregions of the North West 
of Russia, and in the Gulf of Finland. Training was provided in the use 
of data coming from satellites Envisat, Landsat, Spot, Aqua and Terra. It 
total, students and PhD students made 58 presentations at various 
forums, and specifically: 24 presentations were made at various national 
and international conferences, in Russia (Kaliningrad, Moscow, St. 
Petersburg) and elsewhere (Finland; France; Estonia, Italy; Malta, 
Norway). These resulted in 21 abstracts and 5 papers (some already 
published) drafted in 2009-2010. The RSHU is collaborating with 
international Programmes and organisations, such as COMET, 
EUMETSAT, UNESCO/BILKO working group, Planet Action of 
Spotimage and others. PhD students of the Chare were granted for their 
scientific work within programmes of the Russian Ministry of Science 
and Education, and also got grants from the EU Descartes research prize 
received by the Nansen Environmental and Remote Sensing Center 
(NERSC) for the project entitled "Climate and Environmental Change in 
the Arctic" (CECA).

The AARI gives the special attention to the remote sensing methods 
development. These methods are the main and very often the only 
methods for the monitoring of the environment of the Polar Regions. 
Already in 1946 the AARI department for air photography was created 
and the aircraft for ice reconnaissance was used to support ice 
navigation along the Northern Sea Route. Since 1960- th the satellite 
remote sensing methods for study of the Arctic and 
Antarcticenvironment and in particular the sea ice cover are being 
developed. The studies in the field of remote sensing are carried out in 
the AARI department for improvement of ice information system. AARI 
360



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

has long  term experience o f  the developm ent and practical using  
technical m eans and m ethods o f  remote sensing, w h ich  can be used  in  
the jo in t activity o f  the A A R I and R SH U . Since 2007  at the support o f  
B ritish Petroleum  Company A A R I runs course for the training o f  ice  
experts -  ice observers. Students and R SH U  masters were active trainees 
o f  these courses. In 2009  the chairholder o f  the U N E SC O /R SH U  Chair 
in  R em ote Sensing and M odeling in  Oceanography took  part in  lecturing  
for the course “training o f  ice experts on  interpretation o f  satellite 
im ages” . D eveloped  creative cooperation b etw een  A A R I and R SH U  in  
the fie ld  o f  remote sensing can be a guarantee o f  successfu l functioning  
o f  the jo in t “laboratory o f  remote sensing” .

HHH-BY3: nPO/fOJOKEHHE /fH AJI OCA
B.r.CMnpHOB1, B .B .C re n a H O B 1, H .A . E bim co B a1, B.H . CbincB 2

!ApKmmecKuü u anmapRmmecKuü Haynno-uccjiedoeamejibCKUü 
imcmumym, PoccuücKax 0edepaifux

2 Kcupedpa MOK/IOHECKO ducmanifuonnozo 30Hdupoeamm u 
Modemipoeamm e OKeanozpa<puu, Poccuückuü zocydapcmeennuû 
zudpoMemeopojiozmecKuü ynueepcumem, PoccuücKax 0edepaifux

1 n eKao pa 2007  BCTymui b  cnjiy HopMaraBHbrii aicT [1], rcoTopbrii 
BHec cura h o  o ’/KujacMbic H3MCHCHHH b  3aKOH «O  Hayice H 
rocynapcraeHHon h  ay Li h o  - t c  \  h  h  l ic  c k o  ii nojmraKe» [2] b  nacra  
nparcrauecKon peajinaannn nponecca nnrerpaium  By30BCKoii, 
npmcjianHOH h  (|)yHjaMCHTa.ibHOH Hayk h .

D ra H'ÎMCHCHHÎI MOryT CTara He TOJIbKO MexaHH3MOM BO'ipO’/IUCHHa 
H pa3BHTH5I By30BCKOH HayKH, HO H OJHHM H3 CnOCOOOB 
KOMnjieKTOBaHnn mTaTa HayuHbix ynpoiucHHH. b  t o m  nncne n  
aicaneMHnecKHx.

ripHHaTblC H'ÎMCHCHHÎI. B naCTHOCTH, npCCIY C \ laTpHB3K)T pa3jmuHbie 
BapnaHTbi coTpyjHunccTBa H H H  n B Y 3 ob:

- KOopAHHanmo H H H  CBoeii ncaTcabHOcra c BY3aMn Ha 
noroBopHoii ocHOBe;

- CO'UaHHC OObCJHHCHHH HaVHHblX O praH H 3anH H  H B y 3 0 B  B (})OpMe 
acconnannii m m  cok)30b;

- co u a H H C  b  H H H  jiaboparopnn, ocymecrajunomen HaynHyio n 
(mm) HaynHO-TexHnnecKyio ncaTC.abHOCTb Ha 6a3e BY3a.

H o B a a  pccuraran i s a r a m a  n  p c n y  c \  laTp h BacT. mto B ia  h  \  i o n e  ii c t b  hc n o  

T p era eM y  B a p n a m y  n o n a m o  o c y m c cT B .ia T b c a  c  yueTO M  o 6 p a30B arejn > H b ix  

n p orp aM M  n  T eM ararcn H ayu H b ix  H ce .rc .aoB aran i b  n o p a n u c . o n p c n c n a c \ i o \ i  
npaBHTejIbCTBOM POCCHHCKOH O cjC p aH H H . TaKOH nO pajO K  H 6bIJI
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YTBCp'/KHCH npHKa30M  MHHHCTepCTBa OOpaiOBaHHJI H HayKH P o c c h h c k o h  

Ocncparam o t  27 (|)CBpan;i 2009 r., N° 65.
Y n p a B jieH H e  nciiT cnbH O C T bio n a o o p a T o p w r  n o n a m o  

o c y in e c T B jiH T b c a  H a y l i h o h  oprarariaH H C H  n p n  y u a c r a n  B b ic m e r o  

y n c o H o r o  iaBCjCH H a b  c o o t b c t c t b h h  c  n o  r o  b o  p o  m o  C03naH H H  

n a o o p a T o p u H  h  noK anbH biM H  arcraM n H a y u H o ií o p r a H U  ia u n n .  K a n p o B o e  

ooccn cH C H H C  n a o o p a T o p u H  n n a r a r p v c T c a  o cy in c c T B u r iT b  H a y u H o ii  
op raH H  ia u n c H  H a y c n o B iu ix  n o r o B o p a  o  C 03naH H H  n a o o p a T o p m r . a  BY3 
o y n c T  o o ccn cH H B a T b  y u a c r a e  b  ncriTCUbHOCTH n a o o p a T o p u H  CTyneHTOB, 

aC nnpaH TO B H nOKTOpaHTOB B COOTBeTCTBHH C njiaH aM H  paÖOT 

n a o o p a T o p u H  h  n o r o B o p o M  o  e e  co3naH H H .
B KanccTBC npnMepa pcanniaunn OcncpanbHoro 3aKOHa h  

rioji05KeHHii M05KeT öbiTb paccMOTpeHO n n a ra rp v iO L iic c c a  THIJ, PO 
«AAHHH» h  PrrM Y  co3naHne c o b m c c t h o h  «JlaoopaTopnn
nncTaHiiHOHHoro io Hnupo Barani».

P r r M Y  h b . i u c t c h  n n o H c p o M  b  pa3paÖ 0T K e h  BH enpeH H H  y u e 6 m > ix  
n n c iiH n jiH H , n  p  c  n > c  m aT p  h  Ba K) m  hx  n p c n o n a ß a H n c  nucT aH U H O H H oro 
30H n H p o B aH H H  b  M eT eo p o jiO T H H  h  OKeaHOJiOTHH. n e p ß o e

OTCHCCTBCHHOC 3-TOMHOe YHCOHOC nOCOOHC nO CnyTHHKOBOH
M eT eoponoT H H  M .A T e p M a H a  6 b in  ro n aH O  b  J I T M H  b  1 9 7 1 - 1 9 7 2  r r . ,  a  b  

1 9 7 5  h  1 9 8 5  r r .  o b in o  nepeH 3naH O  h  n p n  r a n o  b  KanecTBC y  n e o h u r a  n n a
rU npOM CTCOpOnOrUHCCKHX HHCTHTyTOB H rC O rp a ( |)H LICCKHX

(JiaKyjibTeTOB yHHBepcHTeTOB. B 1995 r. b  PrTMH 6bin H3naH y h c o h h k  

«KocMHHCCKaa MCTCoponorini c ocHOBaMH acTpoHOMHH» B.O 
roBepnoBCKoro. B 2007 r. b  PrTMY 6 bina co3naHa icaijienpa
Me5KnpäBHTejIbCTBeHHOH OKCaHOrpa(|)HHCCKOH KOMHCCHH
(MOK)/K)HECKO no nncTaHnnoHHOMy 30HnnpoBaHnio n 
M o n e n n p o B ä H H io  b  oiceaH orp aiJfflH  (/F3MO). B p ern oH an b H O M  y h c o h o m  

n eH T p e  B c e M n p H o n  M C T C opon orm iccK O H  o p ra H H 3 a n n H  PFFMY n  Ha  

K a ijien p e  A3 MO b  p aM K ax np oeK T O B  MOK n  BMO, b  t o m  u n c j ie  n p n  
n o n n c p ’/KKC rpaHTOB IOHECKO, paapaoaT biB aiO TC tf M a T e p n a n b i H a  

p yccK O M  n3biK e n n a  n p o r p a M M H o r o  o o y n a i o m c r o  \ i o n y n a  IOHECKO 
Bilko n n n  o o y n c r a n i  \ iC T o n a \i  a H a jin 3 a  cnyT H H K O B bix H îo6pa>K C H rai b  
OKeaHorpa(J)HH n  n n a  p a n n o H a n b H o r o  n c n o n b 3 0 B a r a n i  n p i i o p o i m o l i  

30H b i, a TaK5Ke n n a  BbinonH C H rai aHajin3a H io6pa>KCHHH oÖ Jia u H o ro  

n o K p o B a . B 2008 n  2009 r r . n p n  n o n n c p ’/im c  IOHECKO b  PrrM Y 
n p o B e n e H b i ceM H H ap bi n o  o o v h c h h k )  coB p eM eH H biM  M eT onaM  

OÖpaOOTKH CnyTHHKOBOH HHljlOpManHH c  npHM epH M H HCnO-IbíO B aran i 

M a T ep n a n o B  IOHECKO Bilko. n p n  o o y h c h h h  h  n p o ß e n e H n n  
p e r n o H a jib H b ix  ceM H H ap oB  n c n o n b iy iO T c a  M a T ep n a n b i n p o rp a M M b i  
" O c e a n T e a c h e r "  ( n p n  n on roT O B K e o ö y u a r o in n x  M o n y n e i i  b  p aM K ax  

362



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

ECHMO), pa3paÖ0TaHHbie HOflE MOK/K3HECKO. M cnonbiYKmni 
Taroice MOjy.iH nporpaM M bi no  o6pa30BaHrno n  nojroTOBKC ran p o ß  
BMO nnn  o6v lichh;i M eTeoponornn c ncnojib30BaHneM aneiapoH H bix 
cpcjCTB "Met e -leam ing" c MarepnajiaMH no  M eTeoponornn, Brcmonan 
Bonpocbi MopcKoii M eTeoponornn n  HeKOTopbix pa3nenoB 
OKeaHorpa<J)HH. PFFMY c o t  p y n  h  h  na c t  c C o b m ccthoh  nporpaM M on no 
o6pa30BaHHK) n  nonroTOBKe rcanpoB b oonacTu onepam B H on 
M eTeoponornn (COMET), Hcnojn>3yeT M onynn n  ynacTByer b pa3BHTnn 
M onynen, pa3p a6oTäHHbix COMET n n a  Mopcrcon M eTeoponornn n  
OKeaHorpa<J)HH c vhctom  aT\ioc(|)cpHbix n  OKeaHrraecrcnx nponcccoB. a 
Taroice MeTonoB n  ncTaH uno  H h o to  iOHnnpoBaHna. OnbiT napTHepcrcnx 
OTHOineHHH PTTMY c COMET (CalMet, EUMETCAL) n o n y n n n  
pa3BHTne Ha jb y x  ceMHHapax b 2005 n  2007  r r .  n  Ha koh(|)cpchuhh 
2009  r., npoBeneHHbix b PTTMY.

TarcHM o6pa30M, b  ym iB epcnreT e HaKonneH wanHTcnbHbiii onbiT 
MCTonuHCCKoro ooccncncH ini yncoH oro npo necea b  o o n a c m  
nncTaHiiHOHHoro iOHnnpoBaHna. b  t o m  nncnc Ha 6a3e coBpeMeHHoro 
MnpoBoro onbiTa, KOTopbin m o> k ct öbiTb ncnonb30BaH b  c o b m c c t h o h  
paooTC.

AAHHH yncnacT ocoooc  BHHMaHne pa3BHTHio jHCTaHiiHOHHbix 
MeTonoB 30HnnpoBaHHir, nB junoinnxcn o c h o b h b im h ,  a b  p an e  cnynacB 
ennHCTBeHHO B03M05KHbiMH MeTonaMH MOHHTopnHra orcpyncaromen 
cpenbi nonapH bix p e rn o  h o b .  Ynce b  1946 r. b  AAHHH 6bin C03naH 
OTnen a3po(J)OTOCbeMKH, a caMoneTbi nenoB oii pa3Benrcn, b  t o m  nncnc n  
ooopynoBaHHbic PJ1C EO, CTann aKTHBHO ncnonbiOBaTbca nna  
ooccncncH na nenoBoii H aBurannn no  CMn n  Ha n p y rn x  3aM ep3aroinnx 
arcBaTopnnx. C k o  Hua 1960-x  ronoB  b  AAHHH ncnonbiyfOTca b  
oneparaB H on npaKTHKe n  paiBUBaroTca MCTonbi cnyTHHKOBoro 
nncTaHiiHOHHoro 30HnnpoBaHHir c nonyncHncM  xapaKTepncTHK 
orcpyncaromen cpenbi aprcTHnecrcnx n  a m  a p k t  n  n e  c k n  x  pernoHOB n , b  

nacTHOCTH, napaMeTpoB MopcKoro ncnsm oro noKpoBa. B HacToaurcc 
BpeMH HcencnoBaHna b  oonacTn cnyTHHKOBoro nncTaHnnoHHoro 
30HnnpoBaHHir, HancncHHbic Ha C03naHne oobCKTHBHbix m c t o h o b  
HHTcpnpcTannH cnyTHHKOBbix Hîo6pa>KCHHn. npo Bonmeri b  OTnene 
coBepmeHCTBOBaHHir ncnoBO-HH(|)op\iaiiHOHHOH cncTeMbi. 3a n ep n o n  c 
MOMeHTa Ha nana Hcnonb30BaHHii nncTaHHHOHHbix cpencTB b  THU, PO 
AAHHH HäKonneH yHHKanbHbin onbiT pa3pa6oTKH n  npaKTnnccKoro 
npHMeHeHHa cpencTB n  m c t o j o b  nncTaHirHOHHoro ïOHnnpo Barnia. 
KOTOpblií M05KCT OblTb HCnOnb30BaH B COBMCCTHOH JCtfTCnbHOCTH HHH-
BY3.

363



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

Hamman c 2007 r . ,  n p n  n onncp> K K C  K O M naH H H  E p H T H in

I le T p o j ie y M ,  AAHHH n p o B e n  iC T b ip c  muera K y p c o B  n o  n o jro T O B K C  

n e n o B b i x  3K cn ep T O B  -  n e n o B b i x  H a E m o n a T e n e n .  C r y jC H T b i  n  M a r n c T p b i  
PrrM Y  O bi.™  aKTHBHbIM H C.TV HiaTC.THMH 3THX KypCOB, LITO n 0 3 B0 JIHJI0  
HM nO .lY H H Tb CnCLH ia.lH  iH pO B aH H blC  3HaHHH HYHI na.lbH C H U IC H  paÖ O T bl 

n o  c n c m ia .ib H O C T H , B 2009 r .  c o t p y j h h k  K a< |)cnpb i ]̂,3MO PrrM Y  6 b in  

n p n r j i a m e H  n a n  h t c h i u i  . i c k m i i i  H a  K y p c e  AAHHH n o  n o n ro T O B K C  

n e n o B b i x  3 K cn ep T O B  n o  H H T c p n p c T a m m  cny T H H K O B b ix  H io o p a /K c m m .  

C j i05K H B in e e c a  T B o p n e c K o e  c o T p y n H n n c c T B O  AAHHH n  PrTMY b  
o Ö JiacT H  n u c T a H iiH O H H o ro  iO H n n p o B a H n a  c n y 5KHT r a p a H T n e n  

y c n e n i H o r o  (|)y H K iiH O H n p o B aH iia  c o b m c c t h o h  « J l a ö o p a T o p n n  

nucTaHiiHOHHoro iOHnnpoBaHna».
Eiifi. iiioipa(|)iiii
1 . O c n c p a . ib H b iH  33 KOH o t  1 jC K a o p a  2007 r o n a  JS» 308-03 «O

BHeCeHHH H3MCHCHHH B OTHC.lbHblC iaK O H O naTC .lbH blC  aK T bl
P o c c h h c k o h  O c n c p a m i H  n o  B o n p o c a M  n m e r p a i i n n  o 6 p a 3 0 B aH in i n  

H ay K H »  (" C o o p a H H C  3a k o H o ja T c a b C T B a  P o c c h h c k o h  O c n c p a m ™  ", 

2007, N 49, c t .  6069.)
2 . O c j c p a . i b H b i H  33 KOH o t  2 3  a B r y c T a  1 9 9 6  r o j a  JS» 1 2 7 - 0 3  " O  H ay K e  n

ro c y ja p c T B C H H O H  H ay  Li h o  -t c x  h  h  lic c  ko  ií n o jiH T H K e"  (C o o p a H H C  

ia  ko  H onaT C .ibC T B a P o c c h h c k o h  O c n c p a m i H .  1 9 9 6 , N 3 5 , c t . 4 1 3 7 ; b  
p e n .  0 3  o t  2 7 . 1 2 . 2 0 0 9  JN° 3 5 8 - 0 3 )

PROPOSALS FOR INTENSIFICATION OF TRAINING IN 
OCEANOGRAPHY USING MODERN TEACHING TOOLS AND 

TECHNOLOGIES
Vitaly I. Akselevich, Gennady I. Mazurov 

Saint-Petersburg Academy o f Management and Economics, Russian
Federation 

E-mail: vaksster@gmail.com 
Features of educational process use computers, simulators, networks 

are highly ambiguous. In many ways they are defined by specifications 
of called equipment. Indeed modem technique can do in the hands of a 
master teacher wonders. Today, in an age of global computerization and 
powerful information flow unusually hard to get the attention of the 
individual student.

Therefore, there is the task to use all possible types of receptors of 
the human body and the most interested students. The computer is 
already easily affect the eyesight and hearing. There are certain types of 
software that requires special suits and helmets and allowing the use to 
enter into the image some tactile sensations. At the turn there are smell 
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and taste. The greater the number of sensors are used for a transfer of 
information, the greater the effect is achieved by the trainees. Therefore, 
the course "immersion" is so popular in the study of foreign languages. 
Another condition is the absolute superiority of practice over theory. 
Rather than memorization of theoretical positions preference should be 
given for training development and bringing to the automaticity of skills 
through thematic games.

In many ways, intuitively, such approach for many years carried out 
in the fonn of "Floating University". Marine romance is a necessary 
background for instruction in the mysteries of the ocean. Certainly the 
organization of such educational activities significantly more expensive 
than conventional rental class for training, but the effect is 
incomparable, in full accordance with the law Feclmer-Weber.

The purpose of research is to develop and adapt learning 
cyberinfrastructure that will allow computer simulation to study and 
visualization of various tasks of the maritime theme. It is very 
interesting may be borrowing from various sections of pedagogy and 
psychology. The project should be designed to create and make 
available interactive and practical tools, materials and resources.

Students using these resources will have the opportunity to discover 
more details about the natural variability and other aspects of the 
interaction between ocean and atmosphere and the diverse components 
of the enviromnent.

The report will shed more light on features used for learning modem 
and original computer and other technologies, to develop 
recoimnendations to improve the quality of training, marine scientists. 
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nP E fljioacE H H fl n o  h h t e h c h o h k a i i h h  y m e b h o t o
nPOUECCA OKEAHOJIOrOB C HCII0JIB30BAHHEM 

COBPEMEHHBIX OEYHAKHIiHX HHCTPYMEHTOB H 
TEXHOJIOrHH

B.H. Akccjicbhh. T.H. Ma3ypoB
CaHKm-Ilemep6ypzcKax atcadeMux ynpaejiemm u skohomuku, 

PoccuücKcm 0 edepaifux
OCOOCHHOCTH HCnOJU>30BaHHil B YHCOHOM npOUCCCC 

KOMnbiOTepoB, TpcHa>KcpoB. ceTeii BecbMa Hcojmomaitibi. Bo 
MHoroM OHu onpcjc.iafOTca tcxhhhcckhmii xapaKTepncTmcaMH 
iipHBjieKaeMoro ooopyjiOBatiiia. /IcucTBHTC.ibHO coBpcMCtwaa 
TexHHKa cnocooHa TBopuTi> b pyicax MacTcpa-ncjarora uyjcca. 
CeroAHu b Beu bccoo incii KOMnbiOTcpirianiiii h MomHoro 
HH(|)opMamiOHHoro noTOKa hcoobikhobchho t;i>kc.io 3aBjianen> 
BHHMaHueM ooy iac moto iiHniiBiinyyMa.
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Il03T0My CTOHT 3aHaua 3aHeÍÍCTBOBaTb BCe B03M05KHbie BHJbl 
pCUCnTOpOB HC.lOBCHCCKOrO OpraHH3Ma H MaKCHMajlbHO 
3aHHTepecoBaTb ooyiacMbix. KoMnbiOTep y>KC ccroaHa jierKO 
BO'UCHCTBYCT Ha ipCHHC H Cjiyx. ECTb OTJC.lbHblC BHJbl
nporpaMMHoro ooccnciCHna. Tpeöyiomero cncnnanbHbix 
KOCTIOMOB H HIJieMOB H n03B0JIÍH0Hier0 HCn0JIb30BaTb j a  a 
Bxo5KneHHH b o6pa3 TaKTHjibHbie omymeHHa. Ha oncpcan 
OÖOHHHHe H BKye. liCM ÖOJIbHiee KO.IHHCCTBO CeHCOpOB OyaCT 
3aneiicTBOBaHO ana ncpcaaLin HH(|iopMauHH. tcm oonbinnii 
3<J)(J)eKT aocTuracTca ooyiacMbiMH. n  ostomy TaKoii 
nonyaapHOCTbK) noabiyiOTCa Kypcbi "norpy/KCHna" npn 
H3yueHHH HHOCTpaHHbix aibiKOB. ¿Jpyroc y cao b ne íaicnoiacTca 
b oc'iYcaoBHOM nepeBece npaKTHKH h an tco pue if Bmccto 
iaiyopuBaHna tcopcthmcckhx nonO/KCHnii npcanomcHnc npn 
oôyueHHH aoa>KHO yacaaTbca ocBoemno h aoBcacHnio ao 
3BTOMaTH3Ma npo(|)cccnoHanbHbix HaBbiKOB nyTeM npoBcacHna
TeMaTHHeCKHX Hip.

Bo MHOrOM HHTyHTHBHO T3K0H nOaXOa B TCMCHHC MHOTHX 
acT ocyuiccTBaaaca b BHae npoeKTa "nnaBymii yHUBepcnrer". 
Mopciaia poMaHTHKa cay>Knaa HCOOxoauMbiM (Jiohom ana 
npoBcacHna iaHaTnii no hîymchhk) TaiÍH OKeaHa. Kohchho 
o paw n Tanna noaooHbix oopaaoBaTcnbHbix McponpnaTnii 
cylucctbchho aoponce, LicM oobimaa apeHaa iciacca ana 
npoBcacHna sa with if ho h 3(|k|)ckt HecpaBHHM, b noaHOM 
eooTBeTCTBHH c 3aKOHOM OcxHcpa-Bcocpa.

Hcab H3bICKaHHH COCTOHT B TOM, HTOObl p33BHTb H 
npucnocooHTb ana ooyacHna k hoc p h h (| ) pa CTp y kty p y . koto paa 
no3BoaHT ocyuiccTBaaTb MoacanpoBaHnc ana KOMnbKrrepHoro 
H3yneHHH h BHiyanniannn pau n m b ix  3aaaLi. hmcioihhx 
MopcKyio TeMaTHKy. n p n  stom BecbMa mnepecHbiMii MoryT 
ôbiTb 3anMCTBOBaHHii H3 pau n m b ix  paucaoB  ncaarornKn h 
ncHxoaornn. npoeKT aoa>KCH obiTb npn3BaH co uaTb h cacaaTb 
aocTynHbiMH anaaoroBbic h n pa kth lic c k h c HHCTpyMembi, 
MaTepnanbi h pecypcbi.

CTyaeHTbi, Hcnonb3yioinHe sth pecypcbi, oyayT HMeTb
B 0 3 M 0 5 K H 0 C T b  O O H ap Y /K H T b  O O a b U IC  n O ap O O H O C T C H  06 
H 3M eH H H B O C T H  n p H p o a b i  h a p y r H x  a c n e K T a x  B î a n M o a c n c T B n a  
O K e a H a  h a T M O C ( |ic p b i h M H o r o o 6 p a 3 H b i x  c o c T a B n i n o m H x  
O K p y /K a io u iC H  c p e a b i .

B aoKnaae nnaHnpycTca 6onee noapooHO ocBeTHTb 
oeoôeHHOCTH Hcnonb30BaHHii ana ooyacHna coBpeMeHHbix h
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O p u rH H a.lb H b l.X  K O M nblO T epH blX  H HHblX TCXHOaOTHH.

BbipaOOTilTb pCKOMCHjaUHH nO YaYHLLICHHK) KaMCCTBa
noAroTOBKH c ne u naa h c t o  b - o  Kca h o . t o  ro b  .

OCOOCHHOCTH HCn0ab30BaHHiI B YHCOHOM npOHCCCC KOMIIblOTepOB, 
TpcHa>KcpoB. ceren h apyrnx h o b o b b c j c h h í í  BecbMa HCOjHomaaHbi. B o  

MHOrOM OHH OnpCJC.15IK)TCa TCXHHHCCKHMH xapaKTepHCTHKaMH 
npHBjieKaeMoro ooopyaoBaHna. /JcncTBHTcabHO coßpc\ i c h  Haii Texmnca 
cnocoÖHa TBopuTb b  pyKax \iacTcpa-ncaarora nyacca. CcroaHii b  b c k  

BCCOOLUCH KOMIIbK)TepH3aUHH H MOIHHOrO HH(JX)pMaUHOHHOrO IIOTOKa 
jocTaTOLiHO Ta>Kcao 3aBjianeTb BHHMaHHeM ooyaacMoro HHaHBHayyaa [3, 5]

C o B p e M eH H b iH  C TV jC H T y n c e  n o H H M a eT , l i t o  e M y  Hy>KHbi m a H n a  h  

H aBbiK H , K O T o p b ie  n p c a c T a B a a iO T  c o o o h  h c k h h  u c a e  Ha n  p a  B .ic  h  h  bí h  
H H T e jiJ ieK T y a jib H b iii K a n  m a ia .  U ,e jib  m o ö o r o  o o y h c h h i i  -  vayn iH C H H C  

3 (J)(J)eKTHBHOCTH p aÖ O T b l, a  B p iia C  K O H KpeTHblX  C.IYHaCB n O jrO T O B K a 
K a n p o B  a a a  B b in o .iH C H n a  o n p c a c a c H H o r o  b  n a a  p a o o T .  B c e  H a y k h  o  

3 e M jie  B o o ö m e  h  O K ca h o h o  r u a .  b  LiacT H O C T n. n p n 3B aH b i p e m a T b  i a a a n n  

a n e K B a T H o ro  o n n c a H n a  n p o H C x o a in n n x  b  O K p y n c a io m e H  e p e a e  

npOHCCCOB. OCym eCTBJIH Tb M OH H TO pHH r COCTOIIHHII 3 KOCHCTCM H

n p o r H 0 3 H p o B a T b  o y a y m y K )  C H T y a n n io  h  b o 3 m o 5k h o  B0 3 H H K aio iH H e 
p n c K H  H a  CKOJib y r o j H O  o o a b in o H  c p o K .

H 3B ecT H O , HTO n p aK T H K a  -  H a n a y a u iH H  K p H T cp H ií ncT U H bi. I lo a T O M y  

a n a  OOYHCHHII HCOO.XOJHMO npCayCM OTpCTb JOCTHTOHHO OOHbLUOC 

KOHHHeCTBO n  p a  KTH LIC C K HX paÖOT. K O T O pbie nOMHM O BbipaÖOTKH 

HaBbIKOB H yM eH H H  JOH'/KHbl CnOCOOCTBOBaTb B0 3 HHKH0 BCHHK) 
rOpaOCTH 3a  C BO IO npO(|)CCCHK) H 0 C0 3 HaHHK) yH H K ajIbH O CTH  CBOCH 

KBajIH(J)HKaiIHH. BOHH npCaCTaB.iaCT COOOH OJHY HS Ba>KHCHLUHX
CTHXHÍÍ b  npnpojc. a b  OKeaHe Ha.xojHTca ooabinaa ee nacTb. I I o h í i t h o ,  

h t o  Kopaoc.ibHaa npaKTHKa cnocoÖHa peniHTb a h l u b \iaa\ao nacTb 
CTOiHHHx nepea OKeaHoaorHeii 3aaan, no3TO\iy CTyacHTaM HCo6.xojH\ia 
ccpbcmaa npaKTHKa b  KOMnbiOTepHOM MoaeanpoBaHnn, h t o ö m  c 
MaabiMH 3aTpaTaMH BbinoaHHTb npeaHa3HaneHne aamioro cc rac h t o  

HayKH.
Boabinon Bicnaa b pemeHne npooacM BHcapcHiia KOMnbiOTepHOH 

TexHOaornn b  o o y h c h h c  BHecaH poccnncKne n 3apy6e5KHbie yneHbie: 
r.PTpoMOB [7], B.HTpnaeHKO [6], B.®.LLIoaoxoBHH [10],
O.H.AranoBa, O.A.KpnBomeeB, C.riennepT, r.KaeiÍMaH, B.CeHaoB, 
E.Xanrep n a p [ l l ]

H .B .  POOCpT [9 ] n o a  C peaC T B aM H  C O B peM eH H blX  H H (|)O p\iaU H O H H bIX  

H KOM M yHHKailHOHHblX TeXHOHOTHH n p C jaO '/K H H a nO H H M aT b 

n p o rp a M M H b ie ,  n p o rp a M M H O -a n n a p a T H b ie  n  t c x h h h c c k h c  c p e a c T B a ,
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ycT p oH C T B a, (|)y HKUHOHHpy K)mHC H a 6 a 3 e  M H K p o n p o u ccco p H O H . 
BbIHHCaHTeabHOH TeXHHKH, a  TaiOKe COBpeMCHHblX CpCJCTB H CHCTeM 
TpaHCanpOBaH HH H H(|)O p\iaUHH. HH(|)OpMaUHOHHOrO OOMCHa. 

o ö e c n e H H B a to m H e  o n c p a u n n  n o  c ö o p y ,  n p o n y u H p o B a H H K ). 

H aK onaeH H K ), xpaH eH H K ), o o p a o o T K C . n c p c a a n c  H H (|iopM auH H  h  
B03M05KH0CTb aOCTVna K HH(|)OpMaUHOHHbIM peC ypC aM  KOMnbfOTCpHblX

c e T e ií .  I lo  e e  n p cacT aB acH H iiM  k  c p c a c r a a M  co B p eM eH H b ix
HH(})OpMaiIHOHHbIX H KOMMY HHKaUHOHHblX TCXHO.lOrHH OTHOCHTCH

3 B M ,  Ü 3 B M ,  K o a n a cK T b i T ep M H H aab H oro  o o o p y a o B a H H ii a a n  3 B M  
B o e x  K a a c c o B , a o K a a b H b ie  B b iH n ca n T c a b H b ic  c e r a ,  y c T p o n c r a a  B B o a a -  

B b iB o a a  HH(|)opM auHH. c p e a c r a a  B B o a a  h  M a H n n y a n p o B a H n a  t c k c t o b o h  

h  rpa<})HHecKOH H H (|)o p \ia u n cH . c p e a c r a a  a p x n B H o r o  xpaH C H n a  

ÖOabHIHX OObCMOB HH(|)OpMaUHH H a P y r O e  nCpH(|)CpHHHOC
o o o p y a o B a H H C  c o B p eM eH H b ix  3 B M ;  y c T p o n c r a a  a a a  n p c o o p a a o  B arn ia  
a a H H b ix  H3 rpa(|)H LiccKOH n a n  3B yK O B oii (|iopM bi n p ca cT a B .iC H n a  a a H H b ix  

b  HH(|)poBYK) h  o o p a r a o :  c p e a c T B a  h  y c T p o n c r a a  M aH H nyaH poBaH H H  

a y a H O B H 3 y a a b H o ii H H (|)op \iam iC H  (H a  6 a 3 e  T e x H o a o r a i i  N /IyabT H M cana h  

« B u p T y a a b H a a  p e a a b H o e r a » ) ;  CHCTCMbi H C K y ccra eH H o ro  H H T eaaeK T a; 

c n cT eM b i M auiH H H oii ipa(})HKH , n p o rp a M M H b ie  KOM naeKCbi (a ib iK H  

nporp aM M H poB aH H H , T p a H c a a T o p b i. K O M nu aaT op bi. o n c p a u n o H H b ic  

cn cT eM b i, na iceT b i n p H K a a a H b ix  n p o rp a M M  h  n p .)  h  a p a  coB p eM eH H b ie  
c p e a c T B a  c b ;i í h . o o c cn cH H B a io m H C  HH(|)opM airnoHHOC B 3anM oacH C T B ne  

n o a b 3 0 B a T e a e i i  KaK H a aoK aabH O M  y p o B H e , TaK h  rao o a a b H O M  [9 ] ,

H c x o a a  H3 3TOTO M05KH0 3aKaK)HHTb, HTO p O a b  KOMnbK)TCpHOrO 
o o p a a o  B arn ia  h  H cn o a b 3 0 B a H H a  3 B M  b  n p o u c c c c  o o y H C tr a a  

O K e a H o a o ro B  n o c T o a t w o  B 0 3 p a cT a eT . JJflsi 11 h t c  h c  11 (|) 11K au h h  y h c o h o t o  

n p o u c c c a  aceaaT eab H O  npHBHOCHTb b  H e r o  H H HOBairnoHH bic u a c a  [2 ] ,
r io sT O M y , b  n ep B y K ) o n e p e a b ,  c t o h t  3 a a a n a  3 a a e H c r a o B a r a  B ce  

B03M 05KHbie B H abl pCHCnTOpOB HeaOBCHeCKOTO O praH H 3M a H 

MaKCHMaabHO 3 aH H T ep ecoB aT b  o ö y n a e M b ix .  K o \in b iO T c p  y>KC c c r o a H a  

a e r e o  B 0 3 a e i ic r a y e T  H a 3p eH H e h  c a y x .  Ecra O T aeab H b ie  B H abi 
n p o r p a M M H o r o  o o c c n c H c m ia .  T p c o y t o i i i i i c  c n c m ia a b H b ix  k o c t k j m o b  h  

rnaeM O B h  n o 3 B o a in o iH H e  H c n o a b 3 0 B a r a  a a a  B xo>K ncH iia b  o 6 p a 3  
TaK TH abH bie o m y m e H H a . H a  o n c p c a n  o o o t ia t i i i c  h  B K yc. H a  n e p B b r ä  

B 3 r a a a  3 t o  K a a c e rc a  (|)a h t î i c t h  k o  ir. h o  H e TaK aaBHO b  a p c e H a a  c p e a c r a  
b  noaH O H  M ep e  B o m e a  h b c t .  a  c e r o a H a  M bi H e m oh ccm  c c o c  n p e a c T a B H r a  

6 e 3  H e r o  H a ra a a H y K ) n p c í c t m i m i t o  n a n  y a o o H b iä  a a a  B o c n p ir a r a a  

aHaaH3.
Mc m  o o a b u ic c  K oaHHecTBO eeH C o p o B  o y a c T  3 a a eH cra o B a H O  a a a  

n e p e a a H H  H H (|)opM airnH . t c m  o o a b L u ii ii  3 (|k|)c k t  a o c r a r a e T c a  b  

o o y h c h iih . n o s T O M y  TaKOH n oiiyaap H O C T b K ) n o a b 3 y K )T c a  rcyp cb i
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"norpy>KCHH5i" n p n  h  ív h c h h h  HHOCTpaHHbix aibiKOB. / I p y r o c  y cn o B H e  
a a ic n o a a c T c a  b  6e3ycnoB H O M  ncpcBCCC npaKTHKH m u  T c o p u c i í .  B m cc to  
i a iv o p u B a H n a  T C o p c T u a c c K u x  nojionceH H H  n p c jn o aT C H H C  n p n  

OOVaCHHH JO.T/KHO Y JC .iaTbC a OCBOeHHK) H JOBCJCHHK) JO  aBTOMaTH3Ma 
npo(J)eccH O H ajn>H bix HaBbiKOB nyT eM  n p o B C jC H n a  p a u n a H o r o  p o j a  
TeM aTHHecKHx h  j e n o B b ix  H ip . K o r j a  hc .io b c k  CTHBHTca b  p o j ib  
c n c u n a a n c T a  h  n o a y a a c T  BBO jH bic. o  r p a  h  h a  h  b a  io  m  h c  BpcM a 
HCnOJIHeHHH, OH BOJIbHO HJIH HCBO.lbHO BblHV/KJCH MOOH.THÎOBaTbCa H 
HanpHHbCH, HTOObl BbHIOJIHHTb 3aHaHHe. E m e  ÖOJIbHIHH 3(J)(J)eKT
jo c T H ra e T c a  n p n  p a  iOHCHnn r p y n n b i  o ö y n a e M b ix  H a c o n ep H H n a io iH H e
KOM aHJbl.

Ü HTb n p u H u n n o B  n p o rp aM M H p o B aH H o ro  o o y a c H n a  movkho 
c iJ iopM yjiH poB aT b b  b h  j e  [4 ] :

O lC H b  Ba>KHO CTpOHTb 3aHHTHH T3KHM 0Ö pa30M , HTOÖbl HejIOBCKa 
OKpy’/K aaa  H c o o b ia m ia  oöcTaHOBKa. I loB b im eH H biH  n n r e p e c ,  H anpH M ep, 
Bbi3biBaiOT Te nee 3aHHTHn c  H cnojib30B aH H eM  K O M nbioT epa H a K o p a ö jie .

B o  MHOTOM HHTyHTHBHO TaKOÍÍ nO JX O J B TCHCHHC MHOTHX JieT 
ocym ecT B jiiijiC H  b  b h  j e  n p o e K T a  "IljiaB yH H H  y m iB e p c n re T " .  M o p c K a a
pO M aH T H K a C.TY/KH.Ta HCOÖ.XOJHMblM (JlOHOM JJIH npOBCJCHHa »aHJITHH
n o  n ay  MCHHK) T3HH OKeaHa. K o h c h h o  o p ra H  n a a u n a  n o jo Ö H b ix  
0 Ö pa30B aT ejibH b ix  M cp o n p n aT H H  cym ecTB eH H O  jopo>K C . a e  m o o b ia m ia  
a p c H ja  K jia c c a  c u a  n p o B C jC H n a  3aHHTHH, h o  h  3(JxJ)eKT HecpaBHHM , b  
nOJIHOM COOTBeTCTBHH C 33KOHOM O c.X H C pa-B cÖ C pa. T o  eCTb pOCT 
HHTeHCHBHOCTH o m y m c H n a  b  apH(J)MeTHHecKOH n p o rp e c c H H  T p e ö y e T  
yBejiHHeHHH c h jh >i  p a  u p a ’/K H Tcaa b  rc o M C T p n a c c K o n  n p o rp e c c H H .

U ,ejlb  H3bICKaHHH COCTOHT B TOM, HTOÖbl p33BHTb H npHCnOCOÖHTb 
j i m  o o y a c H n a  eooT B eT C T B yio iny io  cncH H a.ibH V K ) KHÖep- 
H H (J)pacTpyK Typy, k o t o  p a a  no3BOJiHT o c y m c c T B ja T b  M O jc a n p o B a H n c  
j i m  K O M nbiO TepH oro H iy a c H n a  h  B H iv a a n ia u n H  pa3JiH H H bix î a j a a .  
H M eioiH H x M op cK y io  TeMaTHKy. n p n  s t o m  B ecbM a HHTepecHbiM H M oryT  
ÖblTb ’ îa H M C TB O Ba H H a  H3 pa3JIHHHbIX p a  UC.TOB nejarO T H K H  H 
nCHXOJIOTHH [5 , 8 , 1 0 ] , IlpO eK T  JO.T/KCH ÖblTb IipH3BaH CO U aT b  H 
c j c a a T b  jo cT v n H b iM H  jn a j io r o B b ie  h  n p a k t h l ic c k h c  HHCTpyMeHTbi, 
M a T cp n aa b i h  p e c y p c b i  [4 , 9 ],

H.B. P o ö e p T  npHM eHHTejibHO k  TpajuuH O H H O M V  y a c o  ho  my 
n p o H c e c y  B b u e jn u ia  c j c j m o u i h c  m c t o jh h c c k h c  h c .i h  n c n o j b i o  Barnia 
n p o rp aM M H b ix  c p e j c t b  y a c Ö H o ro  Ha m a a c H n a  (nCYH) [9] :

H H jH B H jy a jiH 3 n p o B aT b  h  jH (|i(|)cpcH H H poB aT b n p o u c c c  o o v a c H iia :  
OCymeCTBJiaTb KOHTpOJIb C JUarHOCTHKOH OHIHÖOK H C OÖpaTHOH

C B aib io :
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OCymeCTBJIHTb CâMOKOHTpOJlb H CilMOKOppCKUHK) YHCOHOH 
AeaTejibHOCTH;

BbICBOÖOAHTb YHCOHOC BpCMSI 3 a  C HCT B binO TH C H H a KOM ÜblOTepOM  
TpYAOCMKHX pyT H H H blX  B bIH HCTHTCTb H bIX paO O T l 

B H 3yajlH 3H pO B aT b  YHCOHYK) H H (|)O p\iaU H K ):

M OAËJIHpOBaTb H H M H TH pO BaTb H iVMilCMblC npO U CCCbl HJIH aB T C H H al 

npo B O A H T b  j i a ö o p a T o p H b ie  p a ö o r a  b  y c a o B n a x  h m h t a u h h  H a  

K O M n b iO T ep e  p e a a b H o r o  o r n a r a  h j i h  a ic c n e p H M e H T a ;
(JiopMHpoBaTb yMeHHe npHHHMaTb om uM aabH oe pcuiCHnc b  

pa3JiHHHbix CHTyaunax:
p a 3 B H B aT b  o n p c jc a c H H b iH  b  h a  M b im a e m ia  (H a n p H M e p , H a r a a jH O -  

o 6 p a 3 H o r o ,  T C opcT H H C C K oro ):
y c H j iH T b  M O T H B a u n K ) o o Y  MCHMii ( H a n p H M e p ,  3 a  CMCT 

H 3 0 6 p a 3 H T e jI b H b I X  C p C JC T B  n p O i p a M M b l  H JH I B K p a n .IC H H a  H ip O B b lX  
C H T y a i iH i i ) ;

(J io p M H p o B aT b  K y jib T y p y  n o 3 H a B a T e a b H O H  acaT CA bH O C TH  h  a p .  

r ic p c H C H b  n C Y H  H a  co B peM eH H O M  3 T a n e  B K jn o n a e T  b  c c o a  

K O M nbK )T epH 3H pO B aH H bie YHCOHHKHl S.lCKTpOHHblC a e  KUH H.

K O H TpOJIHpyKJHIHe KOM nbfOTCpHbIC n p O ip a M M b l; C npaB O H H H K H  H 6 a 3 b l  
a a H H b ix  y u c o H o r o  H a m a u c H n a :  c o o p m iK H  3 a n a n  h  r e H e p a r o p b i

n p H M e p O B ; npCAM CTHO-OpHCHTHpOBaHHbIC c p c u b i :  YHCOHO-
M eT O A iraecK H e K O \in a cK C b i: npo rp a \i\iH O -\iC T O A H H C C K H C  K O \in acK C b i: 

K O M nbiO T epH bie  H iu n o c T p a u H H  a a a  n o a ac p '/K K H  p a u n u H b i x  b  n a o  b 

3aHHTHH.

Ha ceroA H H  y>kc oo acc  2 0  a c t  cymecTByeT nporpaM M a C O M E T  b  

ooaacTH ooyucH na HayKaM o 3c\iac . c p ean  cnoHCopoB KOTopoíí 
npcacTaBacHO h  areHTCTBO no  MopcKoii MCTCopoaornH h  
OKcaHorpa(|)HH (N M O C ). tlH(|)op\iauH a o M oayaax. HaunHaa c 1 9 9 6  

ro a a  Bbiao’/KCHa b  M h t c p h c t  (w w w .m eted.ucar.edu/iesource_m odlist.php). 
Ha 1 0 . 0 3 .2 0 1 0  obiao aocTynHO 3 6 7  m o a y t c h  (h 3  h h x  2 7 8  Ha  

aHraniícKOM h  2  H a pyccKOM aibiKC). b  t o m  h  u cae  4 3  no  TeM aTHice 

OKcaHoaornH (h 3  h h x  3 2  H a aHraniícKOM aibiKC). 3 t h  M oayan 
xa pa KTcp Híy k ) t c  a yaooHbiM h h t c p ( | i c h c o \ i .  HaraaaHbiMn
naaiocTpauHaMH b  Bnac (|)OTorpa(|wü. p h c y h k o b .  cxeM, rpa(|)HKOB. 
TaÖAHii. EcTecTBeHHO HCOOxoauMO H cnoab iOBaTb AOCTynHbie pecypcbi 
Aaa noAroTOBKH cncunaancTOB.

P accM O T p u M  o o a c c  n o a p o o H O  M o a y a b , n o c B a m c H H b iü  

rH A porpa(J)H H  [ 1 2 ] ,  3 t o t  M o a y a b  Bbiao>KCH a a a  H cn o A b 3 0 B a H m i  

1 6 . 0 2 .2 0 1 0  h  npcA C TA BaacT  O T a n u H b iü  n p H M ep  p a 3 p a 6 o T K H  y u c o H b ix  
M a T cp n a a o B . b  n e p B y io  o u c p c A b  A a a  C T yA eH T O B -O K eaH oaoroB .
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Ha pn c. 1 . rooöpaaceiia  3acTaBica M oavaa. nocBam cHHoro  
rHAporpaiJiHH. B M emo b x o a t t  nenaTiiaa Bepcm i, 3ACKTpoHHaa Bepcm i, 
npoBepoHHbiH TecT, oopaTHaa CBaib. b k a  K) Lia K) ma a OT3biBbi h  
no>KCAaHHa o 6 y Liac\ib ix  h  cncunaAHCTOB. HH(|)op\iauHa 0 6  
H3roTOBHTejiax npoayKTa h  Aim ax. OKaibiBammnx noM omb b ero  
3 kg nay  aTa um m. tc x h h h c c k h c  Tpcoo Barnia k  annapaT ype h  
nporpaMMHOMy ooccncHCHm o h  c iih c o k  ncnoAbiOBaHHbix a a a  
noarOTOBKH MoayJia h cto h h h k o b .

TeMa paccMaTpHBaeMoro t o  nura AOBoabHO mupora. h o  aamibrií 
MOA>ab npuBACKaTCACH TeM, h t o  aeMOHCTpHpyeT Bce MHorooöpa3He 
(J)opM HaamcTpupymmcro MaTcpnaaa: opurnHaabHbic cxeMbi (pnc.2  h  

3), (J)OTorpa(J)HH (pnc.4). pncymcH (pnc.5). OTOopa>KCHHC pciVAbTaTOB 
ÖaTHMeTpHHeCKHX HCCACAOBaHHH (pHC.6), HaBHTaHHOHHblC KapTbl 
(pnc.7 )  h  MHoroe apyroe. Pawooopawc naamcTpauHH 3aBopa5KHBaer h

YAHBaaCT. M OKAY TOM B TACKTpOHHOH BepCHH npHCyTCTByHDT T3IÖKe 
3ByK, BCT3BKH \  IY A bT H n A H K a U H H H BHACO.

rHAPorpa(|)HHCCKOC oocacaoBaHHC BKmonaeT îo h a h p o  Barnia c  
ucAbK) on p cacacH n a  rayöm ib i, cocToaH iia b o a h o h  cpcabi h  
XapaKTepHCTHK MOPCKOII BO Abi, HTOÖbl TOHHO H30Öpa3HTb nOAPOOHOCTH
M opcKoro a n a , pacnoao>KCHnc o tm ca ch . 3aTOHyBmHx cyaoB , cim a. 
KopaaaoBbix pm|)OB h  onncaTb TexHoreHHbie h  npiipoaH bie  
oeoöeHHOCTH aKBaTopHH, KOTopbie MoryT noBAnaTb Ha 6 e 3onacHOCTb 
HaBHraiiHH. r  HAPorpa(|)HHCCKiic oocacaoB aH na a a a  cocT aB aem ia  
MOPCKHX KapT KaK IipaBHaO, COOTBeTCTByiOT HOPMaM, y CT3H0 BaeHHbIM 
M okayHapoAHO ii ruaporpatJwHCCk o ií opraH iiíam icií.

CTyaeHTbi, Hcnoab3yioiHHe 3t h  pecypcbi, ö y a y T  HMeTb
B03M05KH0CTb OOHapV'/KHTb OOAbLUC nOApOÖHOCTeH OÖ H3M6HHHBOCTH 
npupoabi h  apyrnx acneKTax B3aHMoaeiicTBHa OKeaHa h  aTMOC(|icpbi h  

MHorooöpa3Hbix cocTaBaaioiHHx o kpy>Kaiomc ii cpeabi.
H a aaHHbrä m om cht aeiicTByeT MC/KaymipoAHaa raoöa a b H a a  

CucTCMa H aöaioaeH H a OKeaHa (GOOS), KOTopaa öbiaa o ö p a 30BaHa 
HcnoAHHTeabHbiM coBeTOM em e b 199 2  ro a y . OHa öbiaa 3aayMaHa KaK 
h HTcp Ha liho Haa b Ha a CHCTeMa a a a  cö o p a , KOopAHHamm. npoßepKH  
KanecTBa h  pacnpocTpaHeHHa m h o th x  th h o b  MopcKHx h  
OKeaHorpa(J)HHecKHx aaHHbix h  npoayKTOB m okay HapoaHO ii b3ik h o c th  
h  n o a e 3HOCTH.

KaK H3BecTHO, b HaöaioaeHHax 3a cocToaHHCM OKeaHOB BbiaBaeHbi 
cymecTBeHHbie H3MeHeHHa KaHMaTa no cacaykhhhm napaMerpaM:

V noeepxHocmu -  TeMnepaTypa noßepxHOCTH Mopa, eoaeHOCTb 
noBepxHOCTH Mopa, ypoßeHb Mopa, cocToaHne Mopa, MopcKoii nea, 
TCHCHna. LiBCT OKeaHa, napunaabHOC aaßacHnc yraeKHcaoro ra3a;
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e mojiuf.e eodu -  T e M n e p a r y p a ,  co jieH O C T b , t c lichh;i. y rac p o j. 
(JlHTOnjiaHKTOH, C.TCJbl XHMHHCCKHX 3JieM eH TO B  B O K eaH e , n H T a T e jIb H b ie  

B em ecT B a.
Ba>KHCHLUHMH ïa ja u a M H  MHpOBOrO Htly MHOrO COOOLUCCTBa 

npH 3H aH bi o o . t c t h c h h c  j o c T v n a  k  O K caH o ao rn accK O H  H H (|)op\iauH H  j a  a  
B c e x  3anH T ep eco B aH H b ix  r o c y ja p c T B  h  o p r a H m a m r a  n o jro T O B K n  
K aapO B B COOTBeTCTByiOIHeH OÖjiaCTH.

B paMKax pa3BHTHfl J3HHOH paÖOTbl XOTejIOCb 6bl OTMeTHTb, 
HanpHMep, o iC H b  CHMnaranHbin poccnncrcnií nnrepHeT-cairr : 
lOOlqfo.info (1001 Bonpoc 06 OKeaHe h  1001 o tb c t) .

r io n b iT a c M c a  c( |)op \iy .T H poB aT b ocHOBHbie pcK O M C H jan n n  n o  

HCn0JH>30BaHHK) HH(|)Op\iaUHOHHbIX TeXHO JTOrHH B YHCOHOM npOUCCCC B 
o Ö JiacT H  O K e a H O J io rn n . B n e p B y i o  o u c p c j b  B b m e jm M  n p u H u n n b i  

HCn0JH>30BaHHH HOBbIX HHCTpyM CHTOB OOYHCHHa H TeXHHHeCKHX 
CpCJCTB, K HHM C.TCJYCT OTHCCTU: OTKpblTOCTb; CaMOJOCTaTOHHOCTb; 
M H o ro B ap n aH T H O C T b  h  pa3 H o n jiaH O B O C T b ; K O M naeK CH O CTb; H aynH O C T b; 

HHHOBaiiHOHHOCTb; T O J ie p a m n o c T b ;  n p o c T O T y  h  jo c T y n H O C T b , B o j i e e  

n o jp o Ö H O  OHH o n n c a H b i  b [11]
B b iLi h c  a HTC a b Ha a  T e x H m c a  h c o B p e M e H H b ie  H H (|)opM auH O H H bic  

T e x H O J io rn n  n o 3 B O jn n o T  u i  upo k o  H c n o jn > 3 0 B a n >  b  o o y h c h h h  h b c t .  3ByK ,

JH H aM H K y . B 03M 05K H 0C TH  CO BpeM eH H O H  BbIHHC.THTC.TbHOH TeXHHKH B 
3HaHHTejn>HOH C T en eH H  a jC K B aT H b i o p r a H H  iaH H O H H O -n c ja ro rH H C C K H M  

H M eTO JH H eCK H M  nOTpCOHOCTaM  OOYHCHHa CTV J C  HTO B-O KC a H 0 .1 0  r o  B :

BbIHHCJIHTejIbHbie -  ObICTpOC H TOHHOe I ip e o 6 p a 3 0 B a H H e  JlO O blX  B U JO  B 
HH(J)OpMaiIHH (HHCJIOBOii, TCKCTOBOH. Tpa(|)HHCCKOH. 3ByKOBOÍÍ H j p . ) l

T paH C jbioccpH bic - cnocoÖHOCTb KOMnbiOTcpa k npucMV h Bbmane 
HH(J)OpMaiIHH B CaMOH pa3JIHHHOH (JlOpMe (n p H  HajH H H H  
COOTBeTCTByiOIHHX yCTpoiiCTB);

K O M Ö H H aTO pH bie -  B03M 05KH0CTb 3 anO M H H aT b , COXpaHHTb, 
CTpy KTVpupOBaTb. COpTHpOBaTb OO.TbUIHC OObCMbl HH(|)OpMaUHH. 
ÖbICTpO HaXOJHTb HCOOXOJHMVK) HH(|)OpMaUHK):

rpa<|)HLiccKHC - npcjCTaB.TCHHC pe3yjn>TaTOB CBoeii pacora b hctkoh 
HaraajHOH (JiopMe (tckctoboh. 3ByKOBoii, b bhjc pncymcoB h np.);

Mojejirrpyromne - nocipoeH ne HH(|)op\iauHOHHbix mojc.tch (b tom 
HHCJie H JHHaMHHCCKHX) peajIbHblX OObCKTOB H aB.TCHHH [1, 8],

H c x o ja  H3 BbiHiecKa3aHHoro h c yneTOM [4] npcjaaracM 
njiaHHpoBaTb h ocymccTBjaTb b yhcohom npoucccc c.tcjvioihhc ranb i 
ooyuaioiHHx nporpaMM:

1) pa uHHHbic K O H T p o jin p y r o m n e  n p o rp a M M b i;
2) C H M y jiiiT o p b i h  B H p T y a jib H b ie  TpcHavKcpbi:
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3) JOTHHCCKHC Hipbl HJIH iajHHHa Ha C006pa3HTejH>H0CTb, 
HanoMHHaioiHHe pojieBbie jc.ioßbic nrpbi;

4) pacHCTHbic nporpaMMbi, b HeKOTopoM p o jc  pacmiipeHHbie 
c ne n na.i u i upo Ba h h bic Ka.ibKVjaTopbi (HanpHMep y>KC ynoMiiHaBLUHHca 
KajibKy jmTop j . ia  pacLiCTa napaMeTpoB ypaBHeHnii coctohhhh boj bí):

5) ooyaaioiHHC nporpaMMbi, nporpa\i\iHO-\iCTOjHHCCKHC 
KOMnjieKCbi n  cpcjbi:

6 )  reoHHiJiopMaiiHOHHbie cncTeMbi p a u n i H b i x  ypoBHen c jio h c h o c th ;
7) pa'UHiHbic c.iy>KCOHbic nporpaMMbi aBTOMaTH3npoBaHHoro 

npneMa aaaB O ic 3anojiHeHHH pcrucTpaiiHOh Hbix (JiopM n  t . j .
TaKOBbI, B OOIHCM HaiHH npCJJO'/KCHHa nO HHTCHCH(|)HKaiIHH 

yhcohoto  npouccca OKeaHOJioroB c ncnojib30BaHneM coBpeMeHHbix 
oöynaioiHHx HHCTpyMeHTOB n TexHOJiornn 
Bilii, ino ipa(|)iiii
1. AjanTHBHaa jna.ioroB aa HH(|)op\iamiOHHaa cncTeMa A /(OH HC. 

PyKOBOjCTBO nojib30BaTejui. B epcna 1.3. HI1K " Oaii.i". MocKBa,
1991. - 140 c.

2. A kcc.icbhh B.H ., BecejiKHH M T ., Mo.ijaßaHOB JI.M. CoBpeMeHHbie
HH(|)OpMaiIHOHHbIC TeXHOJIOrHH n  rnjpoMCTCopo .ionia. /Te3. joK.l. 1 
ropojCKoií Hay Li ho - n pa kt hlicc ko ii koh(|icpchhhh BoeHHbix yneÖHbix 
n  HayjHbi.x yLipc>KjCHHii C’a h kt-n  CTcpoy p ra "BocHHaa Hayna n 
o6pa30BaHne - ro p o jy "  20-22 Maa 1997 r. d l 6 .  1997. - C .349

3. A kcc.icbhh B.H ., /IpaocHKO B.A., KypymeB B.B. npoo.ic\ibi
HCn0Jb30BaHHH BbIMHC JHTC JbHOÍÍ TCXHHKH H paÖOHHX CTaHHHH B 
BoeHHoii rnjpoMCTCopojornH. /MaTepnajibi HToroBoii ceccnn Yne- 
Horo coBeTa P r r M Y  27-28 aHBapa 2003, h. 1 C n6 . 2003. - C. 5-6.

4. A kcc.icbhh B.H ., Ma3ypoB T H . npiiHunnbi iicno.ibio Barnia 
KOMnbiOTepoB npn ooyhchhii CTyjeHTOB rnjpoMCTCopojornH. 
//"HoBbie TCXHOJoriiH b o6pa30BaHnn" - 2009, JVb6 - C. 148-150.

5. Bc joucpKOBCKHH A.B., nojraHCKHH 3 .B ., TpyÖHHa M.A. 
H H H O B ailH O H H bie  TCXHOJOrilH B 0 6 p a 3 0 B a H H H  H n O jrO T O B K e  ICljpOB 
b oo.iacTH rnjpoMCTCopojornH. //«H htcphct h coBpeMeHHoe 
ooiH C CT B O » IM S-2006.

6. rpnucHKO B.H. MH(|)opMauHOHHaa TCXHOJonia: Bonpocbi paíB im ia n
npHMeHeHHH / B.H. rphhchko . B.H. riaHbinnH ; AH YCCP. H h -t  
KHÖepHeTHKH h m . B.M. r .iy m K O B a . - Kneß : Hayn, jymkh. 1988. - 
268 c.

7. rpOMOB r .P .  O n ep u i HH(|)OpMamiOHHOH TCXHOJOrilH. M. HH(J)oApT,
1992. - 331c.
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MARINE METEOROLOGICAL PROVISION AND MATTERS 
OF EDUCATION AND TRAINING

A ndrey Yu. Sharonov1, Dm itry L. Schchennikov2 
1A dm ira l M akarov State M arine Academ y, Russian Federation  

2R F  M inistry o f  D efense Adm inistration fo r  Navigation and  
Oceanography, Russian Federation  

E-mail: andrevsharonov@ m ail.ru 
M arine m eteorological service is carried out by N ational 

M eteorological Services in  the areas o f  their responsibility, under 
control o f  the W orld M eteorological O rganization (W M O) and the 
International M arine O rganization (IMO).

The objective o f  marine m eteorological service (M M S) is to provide 
those concerned w ith  the use o f  required marine m eteorological 
inform ation and referred to geophysical inform ation marine operators at 
sea or ashore , acceding current available technical means o f  supplying 
inform ation and obtaining it by marine industries, especially transport 
and fishery.

Principles o f  marine m eteorological service:
1. M arine m eteorological service is provided to m eet the needs o f 

inform ation on  marine environm ent conditions and phenom ena, adopted 
by national practices and international conventions for marine 
operations.

2. P rovision o f marine m eteorological service shall be to 
contribute tow ards the safety o f  marine operations and every time, 
w hen possible to assist to econom ic efficiency o f  marine activity.

3. M arine m eteorological service com prises the use and 
interpretation o f  m eteorological inform ation and referred to 
oceanographic inform ation under experts guidance.
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4. Marine meteorological service comprises guidance and help to 
marine operators concerned in obtaining high-quality data of 
meteorological watch and observations, in order to ensure high level 
service equally.

Organization. Marine meteorological service shall be to provide 
navigation, fishing and other marine operations with meteorological 
information and referred to oceanographic information to some degree, 
necessary for safe performance and high efficiency of marine operators 
functions, in the area of works at sea:

weather forecasts, hazardous phenomena and weather 
conditions warnings;

charts of actual weather and weather forecast; 
consultations of experts (if necessary); 
climatic data;

and for the performance of respective authority functions and 
personnel training in a clear way.

Marine meteorological service shall comprise the following basic 
components:

a) service at high seas;
6) service at off-shore areas and remote areas from coast ;
b ) service at main ports and harbours;
r) marine meteorology training.

Marine meteorological service for high seas comprises:
- issue of meteorological and marine bulletins;
-marine meteorological support to marine operations for search and 

rescue;
- transmission of information by radiofacsimile;
-schemeof marine climatic reference books;
- provision of the special marine climatic information;
-provision of marine meteorological information and experts

consultation.
Meteorological and marine bulletins for high seas shall comprise:
Part of I : storm warnings;
Part of II: synopsis of basic information on weather chart;
Part of III: weather forecasts.
Part 1 transmission starts at a fixed time. Part II must follow 

immediately, and then goes part III.
Information on transmissions time-table of meteorological and 

marine bulletins is contained in WMO Publication Ne 9, volume D, 
Information for navigation.
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Definitions and terms used in meteorological and marine bulletins 
must correspond to the "Multilingual list of terms", for the use in 
meteorological and marine bulletins.

Efficiency and profitability of provided marine meteorological 
service by designated National Meteorological Services at areas of 
their responsibility is controlled in the way of collecting marine 
operators’ opinions and assessments.

Marine meteorological support to the marine operations for search 
and rescue is carried out through coordinating centers for rescue (CCR). 
CCR s obtain special meteorological weather forecasts for the period 
up to 24 hours, and the following parameters of marine environment 
conditions : atmospheric pressure, ground wind, wind agitation and 
swell, ground visibility, icing, marine ice, icebergs, precipitation, clouds 
(including base of clouds), air temperature , humidity, sea surface 
temperature, surface water streams, Ebb tide and rise streams change, 
conditions of bar, surf and breakers, storm wave.

Transmission of information by radiofacsimile is able to provide 
marine operators concerned with comprehensive information on marine 
environment, both in graphs and in text, as charts, intended for a 
transmission by radiofacsimile:

ground synoptic analysis, ground weather forecast, ground analysis 
of wind field, analysis of agitation, analysis of sea surface temperature, 
prognosis of sea surface temperature, information on marine ice, 
description of significant weather phenomena, aerological analysis, 
aerological prognosis.

For preparation of marine climatologie collections oceans and seas 
are subdivided into eight areas of responsibility. In accordance with the 
plan of works every designated National Meteorological Service for the 
area of responsibility had to prepare climatic collections of watch and 
observations in charts or tables. But publications of such annual 
collections of Charts in marine climatic reference books was stopped in 
1981 (recommendation of CMM- VIII)

Supply of special marine climatic information, of special interest for 
seamen, concerns possibilities for provision of meteorological reports on 
unusually high waves, having a significant height and a deep trough 
ahead of. Complete description of such a phenomenon - a height, 
horizontal distance between a wave-crest and trough, meteorological 
conditions, sea conditions and any other factors which adversely affect 
sea are of paramount importance for shipping safety.
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Supplying with marine meteorological information and 
arrangement of experts consultations -  an important part of marine 
meteorological service. Besides, it is very important to understand its 
significance for the use in performing specific works such as research 
of building projects, planning, marine operations, insurance expertise, 
investigation of accidents at sea, cargo ventilation research, etc.

Marine meteorological service provided for off-shore areas and 
coast remote areas comprises both routine and specialized service to 
meet numerous needs of marine industries :

- international navigation on access to harbours and areas of 
convergence;

- off-shore activity of man;
- off-shore area protection, including realization of engineering 

works at an off-shore area;
- operations for search and rescue;
- special transport at off-shore areas;
- fishing;
- fixed or movable mountings at-sea;
- operations on pollution monitoring and cleaning;
- leisure time at sea.
More than one National Authority, Administration or Service can be 

responsible for provision of service referred to oceanographic and 
hydrographical information.

Service provided for unknown general routine off-shore activity and 
remote areas operations, is of the same character as it is for high seas, 
but changed according to local conditions and needs.

Meteorological and marine bulletins for off-shore and remote areas 
shall comprise: 

warnings; 
brief reviews; 
forecasts and prognosis.

Warnings shall be given about the following phenomena: 
tropical cyclones and phenomena referred to; 
storm winds; 
icing;
limited or low visibility (one nautical mile and less); 
unusual or hazardous marine ice conditions; 
storm wave and tide height;

Additional procedures of warnings issue concern:
warnings of almost storm winds, ( the Beaufort scale strength 

indication - 7 );
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borders of gale and high wave areas; 
location of tropical cyclones or other storms.

Provision of marine meteorological service to main ports and 
harbours shall be to contribute towards the safety and economic 
efficiency of marine operations in the given area and support of the 
short-term and long-term planning and economic realization of 
operations , both as general consultations and for meeting specific 
needs. Such meteorological service shall be preferably supplied by the 
Weather Forecast Bureau, located at a port or port meteorologist, or 
when impossible, by Weather Forecast Bureau , located outside a port. 
Such service is needed by:

vessels arriving at and departing a port; 
loading and discharging operations; 
safety of cargo and storage; 
digging and cleaning operations; 
shipbuilding and other building works; 
building projects for a port; 
icebreakers at a port;
sea pollution protection and cleaning operations at a port area; 
industry, trade, law and insurance; 
leisure at sea.

Marine meteorological service of main ports and harbours shall 
comprise:

assisstace of port meteorologist;
port meteorological and marine bulletins, warnings, brief 

reviews and forecasts;
information on actual and climatic conditions, on request; 
marine meteorological consultations; 
verbal briefing for navigation and other users; 

visual presentation of benefit to users and public.
Port meteorological and marine bulletins, if compiled, shall be 

issued, at least, once a day at a fixed time taking into account time of 
carrying out actual operations at a port and harbour area.

Marine meteorological service is closely connected with personnel 
training in marine meteorology. WMO publication - No. 258 comprise 
Guidelines for the Education and Training of Personnel in Meteorology 
and Operational Hydrology. Personnel which needs marine 
meteorology training is designated in Instructions on Marine 
Meteorological Service ( WMO N° 558, vol. I, Part IV, 1990).

Training Course on marine meteorology firstly concerns the 
following personnel training :
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- meteorological personnel, carrying out meteorological watch and 
observations, prognostic and climatologie duties for marine operators;

- port meteorologists;
- seamen at sea and cadets at maritime educational establishments;
- marine observers aboard.
Procedures for marine meteorological personnel training are 

defined in Guidelines for the Education and Training of Personnel in 
Meteorology and Operational Hydrology ( WMO N° 258, vol. I 
Meteorology, edit. 4, 2003).

The meteorological training of port meteorologists is aimed at their 
knowledge improvement in the area of principles and organization of 
meteorological forecast for marine environment, use of marine 
meteorological instruments and observation methods on board, use of 
meteorological codes and meteorological log-books, and also procedures 
of recording and transmission of marine observations. Courses on port 
meteorologists training to their duties shall be organized and developed 
within National Education. The duties of port meteorologists are 
defined in Guidance on Marine Meteorological Service (Publication of 
WMO JN° 471, 2002).

Principles and procedures of marine meteorology training of 
seamen and cadets of maritime educational establishments shall adhere 
standards, adopted by the International Boards for crew navigators 
training. According to The International Convention on Standards of 
Training, Certification and Watchkeeping for navigators (International 
Convention on Standards of Training, Certification and Watchkeeping 
for Seafarers, IMO, 1978); master and chief master training require the 
following skills:

- ability to understand and interpret synoptic charts and forecast 
the weather of the area taking into account local meteorological 
conditions;

- knowledge of features of different meteorological systems, 
including, tropical gales, and ability to avoid the centers of storms and 
dangerous quadrants;

- knowledge of the systems of ocean streams :
- ability to apply all corresponding navigation documentations 

about tide waves and streams, including in English;
- ability to estimate tide and rise conditions;
- knowledge and the use of meteorological instruments aboard ;
- knowledge of meteorological information transmission 

procedures , systems of automatic recording;
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- ability to apply current meteorological information taking into 
account the features of shipping.

A wide range of issues arising in the process of providing marine 
meteorological service and economically valid decision making of 
meteorological information users’ management are practically initially 
in conflict with the system of education in marine meteorology and 
marine meteorological service operational practices. Practices of marine 
meteorological service considerably changed in the last decades and in 
turn, requires to undertake cardinal changes in the present system of 
marine meteorology professional training.

The problems of education in marine meteorology depend on 
various factors: financing, technical equipment and training aids,
scientific-methodological support of training and availability of marine 
meteorological service documentation for operational practices: 
Guidelines.., Instructions, Procedures.., etc., and also some others. The 
main problems are the following :

1. commercialization of marine meteorological service brought to 
strengthening of role of non-governmental centers of marine 
meteorological support and resulted in loss of credit to marine 
meteorological service of the National Hydrometeorological Services to 
some degree;

2. personnel education and training in meteorology and operational 
hydrology is carried out in special training centers and educational 
establishments of the National Hydrometeorological Services. Due to 
specific character of such educational establishments their training 
centers or complexes are able more and rather quickly take into account 
recommendations of WMO in training of skilled personnel for the 
National Hydrometeorological Services. However, their co-operation is 
extremely limited with or not adopted to Maritime and other educational 
establishments, the users of marine meteorological information, etc.

3. the package of standard education currículums for meteorologists 
and seamen training substantially differs in content and training 
loading. The package of currículums requires certain corrections, taking 
into account the changes made in present practices of marine 
meteorological service;

4. lack of joint training currículums on co-operation of 
meteorological and marine personnel within the framework of marine 
meteorological service by the National Meteorological Services, arises 
the issue of credit to marine meteorological service within the 
framework of WMO;
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5. marine meteorology training of seamen, including upgrading and 
refresher courses is carried out, as a mle, in maritime educational 
establishments within government budgeting of training without 
required support by WMO and IMO.
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MOPCKOE METEOPOJIOTHHECKOE OECJIY'/KMBAHME H 
nPOEJIEMBI OEPA30BAHHÍI
A.IO.HIapOHOB1, /I. JI. m,eHHHKOB2 

!rocydapcmeeHHcm MopcKca aKadeMUH um. adM C. O. MaKapoea, 
Poccuüctcax 0edepaifux 

2rudpoMemeopojiozmecKcm cjiyofcôa YnpaejieuuR uaeuzcmuu u 
otceauozpacpuu Muuucmepcmea oóopouu Poccuückoü 0edepaifuu 

(r u e  YHuO MO P0), Poccuückor 0edepaifUM 
MopCKUe onepauuu HYBCTBHTC.TbHbl K yCJIOBUHM 

OKpy’/Kammcu MopcKoii cpcjbi. npauraKa MopennaBamui 
OKeAHeBHO nojTBcp’/iuacT o to t (JiaicT. C nc una.rwmpo Ba HHasi 
MCTCopo.rorHHCCKa;i HH(|)op\iaumi. Kau o.tcmcht MopcKoro 
MCTCopo.rorHHCCKoro o6c.ry>KHBaHn;i. Hcooxoumia j.ra 
yAOBjieTBopeHua mupoKoro cneKTpa noTpcoHOCTcii 6ojn>uiou 
rpynnbi MopcKux noTpcoHTC.rcu. OTjc.ibHbic nyónmcaumi 
BceMupHOu MCTCopo.rorHHCCKOH opraHH3auuH (BMO) b 
OÖjiaCTH MOKjy Hapo JHO H MOpCKOH JCtfTC.lbHOCTH
CBimeTejIbCTByiOT, UTO 3KOHOMHHHOCTI>, 3(J)(J)eKTHBHOCTb H 
6e3onacHOCTb Bcex bhjob paooT Ha Mope nprioopcTaroT Bee 
öojibmee 3HaueHHe u.ra MopcKHx nepeB030K, pbioo.roBHoro 
npoMbicjia h OCBOCHH5I mejib(J)OBOH 30Hbi M upo Boro OKeaHa. 
OnncaHHe corjiacoBaHHbix Ha MC>iu> HapojHOM ypoBHe mctojob 
iipeACTaBjieHHii o6c:iy>kh Barnia MopcKOMy cooolucctby 
C0Aep5KHTca b HacTaBjieHHH no MopcKOMy MeTeopojiorHuecKOMy 
o6cjiy5KHBaHHK) (BMO - Ny 558).

B HacTaBjieHHH no MopcKOMy MeTeopojiorHuecKOMy 
o6cjiy5KHBaHHK), uacTb IV, onpcjc.rcHbi Tmn>i nepcoHajia, u.ra
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KOTopbix TpcoycTca cncuna.ibHaa nojroTOBKa no MopcKoii 
MeTeoponornn. ^,jih Kaviuoro Kjiacca MopcKoro 
MeTeoponornuecKoro nepcoHana TpcoycTca nojroTOBKa b 
OÖjiaCTH MOpCKOH MeTeOpOJlOTHH JO paUHHHbl.X ypOBHeii, 
Hcooxo jHMbix jjw  Bbino.iHCHna KOHKpeTHbix 3anau.
KaaccH(|)HKauHH h o6pa30BaTejibHbie Tpcoo Barnia k
MeTeopojiorHuecKOMy nepcoHany, BKmouan nporpaMMy
nojroTOBKH npcjCTaB.iCHbi b Pykoboj;iuihx yunaHiiax no 
oöyueHHK) n nojroTOBKC nepcoHana no MeTeoponornn n 
onepaTHBHon rnnponornn (Guidelines for the Education and 
Training of Personnel in Meteorology and Operational 
Hydrology, WMO-No. 258). npnHunnbi n npoucnypbi. 
perynnpyromne ooyuchhc nopTOBbix MeTeoponoroB n 
MopennaBarenen Taione onpcjc.rcHbi b stom jokymchtc.

K nojroTOBKC b oonacTH MopcKoii MeTeoponornn 
KannTaHOB n CTapmnx noMomHHKOB cyjOB TOHHa>KC\i 200 
opyTTO-pcrHCTpoBbix TOHH h donee npcjuaBuaiOTca ocoobic 
TpeöoBaHHn, KOTopbie onpenenmoT npimaTHC KOHKpeTHoro n 
HayuHO-ooocHOBaHHoro pcuiCHna no BbmonHeHmo nnaBainno c 
yuëTOM norojbi :

•CnoeooHOCTb noHHMaTb n HHTepnpempoBaTb 
CHHonTHuecKyK) KapTy n nporH03npoBarb norony 30Hbi c 
yuëTOM noKanbHbix MeTeoponornuecKHx ycnoBnii;

•3HaHne xapaKTepncTHK pa3nnuHbix MeTeoponornuecKHx 
cncTeM h yMeime H36erarb ueHTpoB niTopMOB n onacmnx 
KBanpaHTOB;

•3HaHne chctcm oiceaHCKHx TeueHnii;
•YMeHne paccunTbiBarb yc.tobhh npnnnBOB n othhbob:
•3HaHne cyjOBbix MeTeoponornuecKHx npnoopoB n nx 

npHMeHeHHn;
•YMeHne npuMCHsiTb HMeiomyiocn MeTeoponornuecKyn) 

HH(J)OpMaUHK) B OnepaTHBHOH paOOTC.
npaKTHKa MopcKoro MeTeoponornuecKoro oocny/KUBaHiia b 

nocnenHne nccaTuncTiia cymecTBeHHO H3MeHnnacb, a 3to, b 
cbok) oucpcjb. TpcoycT KapjuHaubHbix nepeMeH b
CY LUC CT BYK) LUCH CHCTCMe npO(|)CCCHOHanbHOH nOjrOTOBKH B 
o o n a c T H  M o p c K o ii  M e T e o p o n o r n n .

MopcKoe MeTeoponornuecKoe odcnyncHBaHne ocy mccTBnacTca 
HaunoHanbHbiMH MeTeoponorHuecKHMH cnv/KoaM b 30Hax nx 
OTBeTCTBeHHOCTH, non KOHTponeM BceMnpHon MeTeoponornuecKon
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opraHH3aiiHH (BMO) h  \ic>KjvHapojHOH MopcKoii opraH U iauncií 
(HMO).

Lfc.ll» MopcKoro MCICOpo.ioI IIMCCK'OI 0 OÖCJiyaCHBaHHH (MMO) -  
n p e a o c T a B ju m »  m opckhm  noT pcoH T C .itfM  b M o p e  HJIH H a o c p c r y  

MOpCKyiO MCTCOpO.lOrHHCCKVK) H CBÎIîaHHVK) C H e il rCO(|)H3HLICCKY K) 
HH(J)opMaiiHK), K O Topaa hm H C o 6 x o j n \ ia .  c o r j ia m a a c b  c  tcx h h h cck h m h  
B03M05KH0CTHMH e ë  npCJCTHB JCHHa H nOJYHCHHa MOpCKHMH OTpaCJIHMH 

npoM bim jieH H O C TH , o co o cH H O  T p a H c n o p T a  h  p b io o a o B H o r o  n p o M b ic j ia .

Ilpillllllllll.l MopcKoro MCICOpO.IOIIIMCCK'OlO oßCJiyaUIBaHIIH 
c.ic.iyioimic:

1. M opcK oe MeTeopojiorHHecKoe oöcjiyjKHBaHHe
npeAOCTaBjiiieTCH j a  a yjOBjCTBopcHna noTpcoHOCTCH b HH(|)opMaunH 
06 yc.iOBuax h  aBjCHnax MopcKoii cp c jb i. ycTaHOBjieHHbiMH 
HaiIHOHajIbHblMH npaKTHKaMH H MC/KJV HapOJHblMH KOHBCHUHaMH B 
CBH3H C MOpCKHMH OnCpaUHaMH.

2. M opcK oe MeTeopojiorHHecKoe oócjiyacHBaHHe npcjH a maacHO 
jjiH 6e3onacHOCTH mopckhx  oncpauHH h  j j ia  cojCHCTBua bchkhh pa3, 
KOrja 3TO B03M05KH0, 3(J)(J)eKTHBHOCTH H 3KOHOMHHHOCTH MOpCKOH 
JCaTC JbHOCTM.

3. MopcKoe MeTeopojiorHHecKoe oöcjiyacHBaHHe BKinonaeT 
PyKOBOJCTBO no HCn0Jlb30BaHHK) H HHTCpnpCTaUHH 
MeTeopojiorHHecKoii h  C B aaaH H oii c  Heii 0 K c a H 0 r p a ( |m LiccK 0H  

HH(J)OpMaiIHH.
4. MopcKoe MeTeopojiorHHecKoe oôcjiyacHBaHHe BKjnonaeT

PyKOBOJCTBO H OKa3aHHe nOMOIHH MOpCKHM nOTpCOHTC jaM  B 
npejocTaBjieHHH BbicoKOKaaccTBCHHbix jaHHbix Ha 6 a  K) j e  h h h . j j ia  Toro 
HTOÔbl OOCCnCHHTb paBHblM 06pa30M  BbICOKHH ypOBeHb OOCay/KHBaHHa.

Opi amnaiimi. M o p c K o e  M C T C o p o a o rn H ccK o c  o ó c j iy a c H B a in ie  
aojDKHO 6biTi> opraH H 30B aH H O  J j ia  o o e c n c H C H n a  b bo3mo>khoh C TeneH H  

c y a o x o a c T B a ,  p b io o a o B C T B a  h  a p y r o i i  M o p c K o ii jcaTC JbH O C TH  

M eT eop oaorH H ecK O H  h  C B aaaH H oii c  H e ii O K ca H o rp a (|m LiccKOH  

HH(|)OpMaiIHCH. HCOOXOJHMOH J J ia  6e30naC H 0C T H  H BbICOKOH 

3(J)(J)eKTHBHOCTH m opckhx o n c p a u H H . B paccM aT pH BaeM O M  paiÎO H e  
BbinoH H eH H n p a o o T  b OTKpbiTOM M op e:

• iiporH03aMH n o r o j b i  h  npeaynpeacaeiniiiMH 06 onacm>ix 
aBaeHHHx h  y ca oB u ax  n o r o j b i :

•  KapTaMH (JiaKTHHecKOH h  iiporH03HpyeMOH n o rojb i:
•  KOHcyabTaiiHiiMH 3KcnepTOB (b c a v i a e  h c o o x o jh m o c th );
•  KaHM aTHHeCKHM H ja H H b lM H l
h  ají»
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• BbinOJIHeHHH (|)VHKUHH pVKOBOJCTBa H OOYHCHHH B nOHHTHOH
jaa  HcnojiHHTejieíí paooT (JiopMe.

MopcKoe MCTCOpO.lOrHHCCKOC o6cjiy5KHBaHHe JOJ'/KHO BKjnOHaTb 
caeayiomne ocHOBHbie K O M noH eH T bi:

a) o6cny5KHBaHHe j a  a OTKpbiToro \iopa:
6) o6cjiy5KHBaHHe jjih npnopoKHbix palio ho b h palio ho b.

yjajiëHHbix OT 6c pera:
b) o6cjiy5KHBaHHe raaBHbix nopTOB h raBaHcii: 
r) ooyhchhc b oÖJiacTH MopcKoii MeTeoponornn.
M o p c K o e  M e T e o p o jio rH H e c K o e  o f t c a y a m i i a i m e  .i . i í i  O T K p b iT o ro

M O pH  BKJK)LiaCT:
•  npcjocTaB.acHHC MCTCopojorHHCCKHx h mopckhx o io jjctch ch :
• MOpCKyiO MCTCOpOJOrHHCCKVK) nOJJCp'/KKY MOpCKHM 

oncpanna\i no noncKy n cnacemno;
• npcjocTaB.acHHC HH(|)opMannH no pajHO(|)aKCH\iHjic:
• exeMy MOpCKHX KJIHMaTHneCKHX CnpaBOHHHKOB;
• npcjocTaB.acHHC cncnna.ibHOH MopcKoii KjH\iaTHHCCKOH 

HH(|)OpMaUHH:
•  npCJOCTaBJCHHC MOpCKOH MCTCOpOJOrHHCCKOH HH(|)OpMaUHH H 

ko Hey jn>T a ip in  OKcnepTOB.
IVICICOpO.IOIIIMCCK'IIC H MOpCKHe f)IO. I. ICTCIIII nO OTKpblTbIM 

MOpUM JOJ/KHbl BKJIIOnaTb:
MacTb I: niTopMOBbie npcjvnpoKjCHHa:
MacTb II: cHHoncnc ochobhmx xapaKTepncTHK nproeMHon Kapra 

norojbi:
MacTb III:nporH03i>i no roa bí.
ricpcjana nacra I joa>KHa HaanHaraca b YcraHOBjCHHOC Bpc\ia. 

MacTb II aoiDKHa h c  >,a \ íe j a htc a b h 0 caejOBara 3a Hen, a 3aTeM nacTb 
III.

HH(|)opManna 0 pacnncaHnax nepejan npcjocniBjCHHa 
MCTCopoaornnccKHx n mopckhx o io jjc tch ch  cojcpaaiTca b 
IlyöaHKaiiHH BMO JVb 9, tom D -  MH(|)op\ianHa ana cyjoxojCTBa.

TcpMHHoaorna. ynoTpc6aac\iaa b MCTCopoaornnccKHx n mopckhx 
oioaacTCHax joa>KHa cooTBeTCTBOBara «MHoroaîbiLiHO\iv nepenmo 
TepMHHOB», ncnojn>3yeMi>ix b MCTCopoaornnccKHx n mopckhx 
OIOJJCTCHaX.

OlJxJieKTHBHOCTb H pCHTJOCJbHOCTb ITpCJOCTaBJCHHa MopcKoro 
MCTCopoaornnccKoro oocav/KHBaHiia no 30HaM OTBeTCTBeHHOCTH 
HannoHaabHbix m ctcopojothhcckhx cjy>k6 KOHTpoaupvcTca n\TC\i 
noayncHna MHeHnii n ouchok o t  mopckhx noTpcoHTCJCH.
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MopcKaH \ie i eo po. io iii necKan no.i.iepacK'a MopcKiiM
oiicpaniiiiM no noiicKy 11 ciiacaiiino ocymecTBjiaeTca nepea 
KOopjHHaiiHOHHbie ucHTpbi cnacaHHH (KLJ,C). B KU,C npejCTaBjunoTca 
cncuna.ibHbic MCTCopojornnccKHC nporao3bi norojbi. oxßaTbiBaiomHC 
ncpnojbi j o  2 4  nacoB, h  cacjviomHC napaMeTpbi cocToaHiia MopcKoii 
OKpyacaiomen cpcjbi: aTMOc(|icpHoc jaßjcHHC. nproeMHbrii BeTep, 
BeTpOBOe BOJHCHHC H 3bl6b, npHiCMHaa BHJHMOCTb. OOJCJCHCHHC. 
MopcKoii a ëj, aiicocpru. ocajKn, oöaaHHbin noKpoB (BKjnonaa 
HH5KHKMO rpaHHUY OOjaKOB). TCMnCpaTVpV BOUyxa. B.ia’/KHOCTb 
B03jyxa, TeMnepaTypa noBepxHOCTH \iopa. noBepxHOcrabie TcncHiia. 
npnjiHBO-OTaHBHbie OTKjOHCHna TcncHiia. vcaoBna 6apa, npnooii h 
oypvHbi. niTopMOBOH HaroH.

ripe.iciaii.ieime iiii(|)opManiiii no pa.iiio(|)ak'cii\in.ie HMeeT 
cnocoÖHOCTb npcjocTaB.iaTb m o p c k h m  noTpcoHTcaaai BcecTopoHmoio 
HH(J)OpMaiIHK) 0 MOpCKOH OKpyacaKHjeH cpcjc. KaK B rpa(|)HHCCKOM 
peacHMe, TaK h  b  t c k c t o b o m . b  b h j c  KapT, npcjHamaLiCHHbix j a  a 
ncpcjann no pajH(|)aKCHMnac:

npn3eMHbiH CHHonTHHCCKHH aHaani. npn3eMHbin npom o3 norojbi. 
npn3eMHbiH aaajiva noaa BeTpa, aHaani BOJHCHna. aHaani 
TeMnepaTypbi noBepxHOCTH Mopa. npom o3 TeMnepaTypbi noBepxHOCTH 
Mopa. CBCjCHna o MopcKOM abjc. onncaHne maaHTcabHbix aBjCHun 
norojbi, aapoaornaccKHH aHaan i. aapoaoranccKHH npomo3.

C  HCJbK) nOjrOTOBKH MOpCKHX K J  H \  IHTO JO T H MCC K HX COOpHHKOB 

O KeaHbi h  M op a  n o j p a u c a c H b i  H a B o ceM b  3 0 h  OTBeTCTBeHHOCTn. B 
COOTBeTCTBHH C IIjaH O M  paÖOT KH/KJblií M jCH JOJDKeH rOTOBHTb 

K jH M a T n n ecK n e  c o o p H n ia i  H a oa io jC H H H  b  (JiopM e KapT n a n  T a ö a n j .  

np aK T H K a n y o a n K a u H H  O K c r o jH b ix  c ö o p h h k o b  n o  C x e M a M  m o p c k h x  
KMiiM a iiiM C C K iix  c i  i p a iu m  il  i l  k o  b  6 b ia a  n p e K p a m e H a  1 9 8 1  r o j y  
(p cK O M C H jau n a  K M M - V I I I )

r i p c i o c i a i i i c i n i c  c i i c n n a .  i b i i o i i  M o p c K o ö  k . i i m a i i i M c c k o i i  

i i i i ( | ) o p \ i a n i i i i ,  n p e j C T a B a in o m e n  o c o ö b i n  H H T ep ec j a  a  \iop aK O B , 
K a c a cT ca  B 03M 0acH 0C T eii n p c j o c T a B a c H n a  c b o j o k  o B o a H a x  h c o o b ih h o h  

BbICOTbl, HMeiOIHHX ÎHaMHTC JbHYK) BbICOTy H B I ie p e jH  KOTOpblX 
HMCCTca r a y o o K a a  aovKOHHa. n o a H o e  o n n c a H n e  T aK oro  a ß a c H n a  -  

B b ico T a , r o p n 3 0 H T a a b H o e  p a c c T o a H n c  \ ic>k j y  rpcÖ H cai n  jo v k o h h o h . 
MCTCopoaorHHCCKHC y c a o B n a .  cocT oaH H C  M op a  h  a io ö b i c  j p y r n e  

(JiaKTopbi, K O T opbie OKa3biBaiOT BanaH H C H a cocT oaH H C  M op a. 
Lipc3B binaH H O  Ba>KHbi j a  a  o o c c n c n c H i ia  6e3onacH O C T H  M o p c n a a ß a H n a .

ripCIOCiaiilCIIIIC MOpCKOH MCICO po.io III MCCK'O i i  1111 (|)<l |) MIII II 111 II 
KOHcyabTaiiiiii Jkciiepioii aßjaiOTca BaacHon cocTaBainomen 
MopcKoro MCTCopoaorHHCCKoro oöcayamBaHira. KpoMe 3Toro, 
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OCOOCHHO BH/KHO IIOHHMaTb CÖ ÎHHMCHHC JJIS HCnO JbiOBHHHa B 
cncuna.ibHbix npuMCHCHnax b thkhx BHjax jcaTCJbHOCTH. KaK 
hîvhchhc npocKTupoßaHna CTpOHTCJbHbix paooT. naaHnpoBaHna 
mopckhx oncpauHH. 3KcnepTH3e no CTpaxoBKe, oilmnuaabHbix 
paccacjOßaHnax HCcnacTHbix caynacß b Mope, hîylichh;i BCHTHjaunH 
rpy3a n t.j.

M o p c K o e  M C ico  p o . io  i i i  mcck'oc o ñ c i y a n i i i a i i i i c  j j i h  i ip im p u K i i i . ix
p a ö o H O B  h p a n o H O B , Y ja .iö im i> ix  ot ß e p e r a  B K jnonaeT  i«ik o ö m e e ,  Taic 
n  e n c u n a  au m p o ß a H H O C  o ö c jiy a m B a H n e  n p c jo c T a ß ja c T c a  jaa  
yjOBaeTBopeHHH u c j o r o  p a j a  noT pcoH O C T cn b mopckhx O T p a c ja x :

•  mc>kjy H ap o  jho r o  c y jo x o jC T B a  H a n o j x o j a x  k raB am iM  n
30HaM KOHBCprCHUHHl

•  n p H O p C ’/KHOH JC aT C JbH O C T H  HCJOBCKai

• npnopoKHon iauiHTbi. BKjnonaa npoßCjCHHC HH>KCHcpHbix 
paooT b npnopoKHon 30He;

•  MopcKne oncpannH no noncKy n cnacaHnio;
•  cncnnaabHoro TpaHcnopTa b npnopoKHbix panoHax;
•  pbiooaoBCTBa:
•  (JtHKcnpoBaHHbix nan ncpcjßH>KHbix ycTaHOBOK b Mope;
• oncpannH no MOHHTopnHry ïarpaïHCHna n ohhctkc:
•  O T jb ix a  H a  b o j c .
3a npcjocTaßacHnc o6cjy>KHBaHHa. cßaaaHHoro c 

o Kca ho rpa(|) hhcc ko h n rnjporpaiJiHnecKOH nrnJtopMaiinen, movkct 
HecTH OTBeTCTBeHHOCTb 6oaee hcm ojho HaunoHaabHoc ynpoKjcHnc 
nan aaMHHHCTpaiiHii.

O o C a y ’/KHBaHHC KOHKpeTHO He yCTaHOBaeHHOH OOLHCH npHO pC/KH O H  
je a T c a b H O C T H  h j e  iiTC a  b ho CTH b paííoHax, Y ja a c H H b ix  ot 6c pera. 
aßjacTca thkhm ace, KaK n j a  a  OTKpbiToro Mopa. ho H3MeHëHHbiM 
coraacHO MecTHbiM y c a o B n a M  n n o T p co H O C T aM ,

M cT C o p o ao rH H C C K H C  n  M o p c K n e  o i o j j c t c h h  j a  a  n p n o p o ic H b ix  n  
y ja a Ö H H b ix  p a n o H O B  jo a v K H b i B ic n o n a T b :

•  npc jy  npoKjc H u a  :

• KpaTKne oo îopbi:
• np0TH03bI.
n  pc jy  n pc>Kje h na joavKHbi jaßaTbca ja  a cacjyiouiHx aBjCHuií:
•  TpOnHHCCKHC HHKaOHbl H CBa jlH H blC  C HHMH a ß jC H H a :

• niTopMOBbie Berpbi;
• oojcjchchhc:
•  orpaHHHCHHaa bujumoctb (ojhh mo pcica a Mnaa n  MeHee);
• HCOÖbiHHbic n onacHbie MopcKne acjoßbic ycaoBna:
•  niTopMOBbie croHHO-HaroHHbie ypoBHn.
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/lono.iHHTC.ibHbic nponcjypbi BbinycKa npcjynpc>KjCHHn 
KacaiOTca:

• npc jy  npoKjc Hua BeTpoB, 6jih3khx k LUTop\iOBbi\i ( enna BeTpa 7 
no niKane Bo(|iopTa):

• rpaHnubi panoHOB niTopMOB n bmcokhx bojih;
• MecTonoji05KeHne TponnnccKux hhkjohob hjih jpyrax niTopMOB.
M opcK oe M C icopo.ioi ii'iccK'oc oßcjiyau iB am ie rjiaBHbix nopTOB

h  la ita n e ii npcjocTjBjacTca j a  a 6e3onacHOCTH n 3(JxJ)eKTHBHOCTH 
oncpannn b j a  h ho m paííoHe n b nojjcp>KKv KpaTKOcponHoro n 
jojrocpoH H oro njaHnpoBanna n 3KOHO\iHLiccKoro npoßcjCHna 
oncpannn KaK b B nje oom nx KOHcyjbTannn. TaK n j j a  
yjOBjeTBOpeHHH KOHKpCTHblX nOTpCOHOCTCH. Oho jo j>kho 
npcjocTaBjaTbca npcjnonTHTCJbHO 6iopo npom o30B, pac no jo>kc h h bí m 
B nOpTy, HJH nOpTOBbIM MCTCOpOJOrOM. HJH CCJH 3TO He 
npcjCTjBjacTca B03M05KHbiM, 6iopo nporH030B, pac no jo>kc h h bí m BHe 
nopTa. TaKoe oöcjyacHBaHHe npcjHa manacTca j j a :

• cyjOB. îaxojamnx b nopT nan noKHjaromHx ero;
•  norpy30HHO-pa3rpy30HHbix paooT :
• 6e3onacHOCTH rpy30B h xpaHCHna:
• oncpannn no 3C\iJCLicpnaTCJbHbi\i paooTa\i h ohhctkc;
• CTpoHTejbCTBa cyjOB h jpyrnx CTpoHTCJbHbix paooT:
•  npoeKTOB n o  npoBCjCHUK) CTpoHTCJbHbix paooT b nopTy;
•  oocjy/KHBaHna jcjokojob b nopTax;
•  oncpanna\i no 6opb6e c mopckhm iarpa mcHHCM b paííoHe nopTa;
•  npoMbiHijeHHOCTH, ToproBjn. lopHjHHecKoro npaßa h

CTpaxoBaHHj;
• OTjbixa Ha bo je .
MopcKoe MeTeopojorHHecKoe oöcjyacHBaHHe raaBHbix nopTOB h 

raßaHcn jojdkho BKjnonaTb:
•  noMOijb nopTOBoro MeTeopojora;
• nopTOBbie MeTeopojorHHecKHe h mo pcrnc 6k)jjctchh. 

npcjy npc/KjCHna. KpaTKnc oö iopbi h npomo3bi
• HH(J)OpMaiIHK) 0 (JiaKTHHeCKHX H KJHMaTHHCCKHX YCJOBHaX. no

3anpocy;
• MopcKne MeTeopojorHHecKHe KOHcyjbTannn:
• ycTHbiH HHCTpyKTa>K jjM cyjoxojCTBa h jpyrnx noTpcoHTCJcn:
• HarjajHOC npejCTaBjeHHe j j a  nojb3bi noTpcoHTCJcn h 

oolucctbchhocth.
nopTOBbie MeTeopojorHHecKHe h \iopcioic 6k)jjctchh. b tom 

c jy n a c  ecjH  ohh cocTHBjafOTca. joj>KHbi BbinycKaTbca. no Kpaiffleii
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Mepe, pa3 b jCHb b y craHOBjeHHoe Bpc\ia c yhctom BpeMeHH 
(JiaKTHHecKHx oncpannn b nopTy h paiioHe niBaHH.

M opcK oe M eTeopojiorH HecK oe o ilcnyac iiiia im e caMbiM TecHbiM 
o6pa30M CBaiaHbi c nojroTOBicoii icajpoB b o o n a c rn  MopcKoii 
MeTeopojiOTHH. PyKOBOjamnx y icaiannax  no  ooyhchhk) h  nojroTOBicc 
cncn n an n cro B  no  M eTeoponornn n  onepam B H on r n jp o n o rn n  
H3Ji05KeHbi b nyonnicannn  W M O -N o. 258 (G u idelines fo r  the E d u ca tio n  
and  T ra in ing  o f  P e rso n n e l in  M eteo ro logy  an d  O p era tiona l H ydro logy ,). 
K jaccw lw icanna ncpcoHa.ra. j j a  KOToporo TpcoycTca ooyhchhc b 
oÖJiacTH MopcKoii M eTeoponornn, on p c jc jC H a b HacTaBjieHHH no 
MopcKOMy MCTCopo.rorHHCCKOMY o6cjiy5KHBaHHK) ( B M O  N° 558, T om I 
, HacTb IV, 1990 r.).

y n e Ö H b i e  n p o r p a M M b i  b  o ñ . i a c n i  M o p c K o ö  \ i c i c o p o . i o i i i n

KacaiOTca, npoicjc Bcero, nojroTOBicn cnenyioninx cneiinanncTOB:
• MCTCopo.rorHHCCKoro ncpcoHa.ra. laHaToro BbinojiHeHneM

H a ö m o ja T e j ib H b ix ,  n p o m o c T H H e c K n x  n  K jiH M aT O Jio rn H ecK H x

ooa iaHHOCTCH j j i a  m o p c k h x  n c j c i i :

•  nopTOBbix MeTeopojioroB;
•  M O pjK O B  B M O pe H K ypC aH TO B  B MOpCKHX YHCOHbl.X îaBCJCHHax:
•  m o p c k h x  H a Ö j n o ja T e j i e n  H a  o o p T Y  c y jO B .

r i p o n c . i y p i . i  o ñ y H C in ií i  MopcKoro m c i c o  p o . io  i i i  h c c k o  i o
n e p c o H a j i a  onpcjcncHbi b  PyKOBOjaninx yicaiaHnax no o6pa30BaHnio n 
o o y h c h h k )  ncpcoHa.ra b  oonacm  MeTeoponornn n oneparaBHon 
rnjponornn ( BMO N° 258, T om I MeTeoponornn, H u .4. 2003 r.).

M e T e o p o j io r H H e c K o e  o i l y n e i m e  n o p T O B b ix  M e r e o p o j io r o B  
HanpaBjieHO Ha coBepmeHCTBOBaHne nx 3HaHnn b  oonacTH npuHirnnoB 
n opraHHiannH MCTCoponornnccKoro npomo3HpoBaHHn MopcKoii 
OKpy5KaioineH cpejbi, ncnonb30BaHnn m o p c k h x  MeTeoponornHedcnx 
npnöopoB n m c t o j o b  HadmojeHnn Ha oopTY cyjHa. ncnonb30BaHHa 
MeTeoponornHedcnx ico j o b  h  MeTeoponornHedcnx oopTOBbix 
5KypHanoB, a Taicnce nponcjyp perncTpaiinn n nepejann m o p c k h x  

h  ao j  io j e  h  h  ii. PerynnpHbie Kypcbi no o o y h c h h k )  nopTOBbix 
MeTeoponoroB nx o6n3aHHOCTnM cjcjycT  opraHH30BbiBaTb Ha 
Hanno Han b h o  m ypoBHe. 06n3äHHOCTH nopTOBbix MeTeoponoroB 
H3Ji05KeHbi b  P y k o b o j c t b c  no MopcKOMy MeTeoponoranecKOMy 
o6cny5KHBaHHK) (nyonnicanna BMO N° 471, 2002 r.).

n p u H n n n b i  n  n p o n c j y p b i  o o y n c H n a  b  o o n a c T H  M o p c K o ii  

M e T e o p o n o r n n  m o p h k o b  h  K y p c a H T O B  b  m o p c k h x  y n c d in . i x  
3a B e je H H H x  j o j n c H b i  n p n H H M a T b  b o  B H HM äH H e C T a H ja p T b i.  
y c T a H O B jieH H b ie  \  ic> ic jy  Ha p o  j  h  bí m n  o p r a H a M n  j n a  n o jro T O B K H  

im y p M a H C K o ro  c o c T a ß a  c y j o b .  C o r n a c H O  M o k j y H a p o j h o i i  k o h b c h u h h
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C T a H ja p T O B  OOYHCHHII. tlTTCCTaUHH H HCCCHWI B aX T bl JJIH
M o p e n n a B a T e n e i i  ( I n t e r n a t i o n a l  C o n v e n t i o n  o n  S t a n d a r t s  o f  T r a i n i n g ,  

C e r t i f i c a t i o n  a n d  W a t c h k e e p i n g  f o r  S e a f a r e r s ,  IMO, 1 9 7 8 ) ,  k  
n o jro T O B K C  K an n T aH O B  n  C T a p m n x  noM OiHH iiKO B n p e jb H B j u n o T c n  

cn c jv K n n n c  TpeöoBaHHH :
•  CnOCOOHOCTb nO H H M aT b H H H T e p n p e T n p O B a T b  CHHOnTHHCCKYK) 

K apTy n  n p o m o 3 n p o B a T b  n o r o j y  3 0 hi>i c  y h c t o m  jioicajn>m>ix 
M C T C opo.ro ruH C C K H x y c j iO B n n ;

• 3HaHne xapaKTepncTHK pauiiHHbix MCTCoponoriiHCCKiix c h c t c m ,  
B TOM HHC.1C TpOnHHCCKHX UITOpMOB, H yMCHHe HiOCraTb UCHTpOB 
niTopMOB H OnaCHblX KBajpaHTOBl

•  3 H a H n e  c h c t c m  O K caH iiH C C io ix  t c h c h h ü :

•  y M e H n e  np iiM C H iiT b  B ce  c o o T B e T C T B y io m H e  H a B u r a n n o H H b ic  

n y 6 jiH K aiiH H  o  n p n n n B a x  n  t c h c h w i x .  b  t o m  h h c . t c  H a  a H rn n n c K O M  

a ib iK c :
•  y M e H n e  p a c c LiH T biB aT b y c n o B i o i  n p n n n B O B  n  o t j i h b o b ;

•  3H a H n e  c y jO B b ix  M C T C o p o n o riiH C C K iix  n p n ö o p o B  n  n x  

n p n M e H e H H n ;

•  3 H a H n e  n p o j e j y p  n e p e j a n n  M CTC oponornH C CK oii n f f i J to p M a jn n ,  
c h c t c m  a  BTO M a m l i c c  ko  ii 3 a n n c n ;

• yMeHne npiiMCHiiTb HMeiomyiocn MCTCoponoriiHCCKYio 
HH(J)OpMaiIHK) C YHCTOM OCOOCHHOCTCH njaBaHHH.

IIInpoicHH Kpyr 3ajan, KOTopbie B03HHKai0T b  nponcccc MopcKoro 
M C T C opo .ro rH H C C K oro  o o c n v /K H B a H H ii n  n p i i H i i m n  y n p a B .rc H H C C K u x  

3KOHOMHneCKH OOOCHOBaHHblX pemeHHH CO CTOpOHbl nO TpCO H TCJCH  
M C T C opo.roruH C C K O H  HH(|)OpM aUHH. H aX O JH T C a B HeKOTOpOM 
H3HaHajbHO 3aj05KeHH0M KOH(J)JHKTe CHCTCMbl OOpaîOBaHHH B OÖjaCTH 
MopcKoii MeTeoponornn n B03MonmocTen npaKTmcn MopcKoro 
M C T C o p o n o ru H C C K o ro  o 6 cny>KH B a r n ia .  TlpaKTHKa MopcKoro 
M C T C o p o n o ru H C C K o ro  o o c n y /K i iB a m o i  b  nocnejHne j c c a m n c m a  

CYIHCCTBCHHO H3MeHHnaCb, a 3 TO, B CBOK) O H C pC Jb . TpC O yCT

K a p jH H a n b H b ix  n e p e M e H  b  c y  u i c c t  b y  io  i n c i i  c h c t c m c
n p o ( |) c c c i iO H a n b H o i i  n o j r o T O B K n  b  o o n a c m  M o p c K o ii  M e T e o p o n o r n n .

n p o ñ . i C M i . i  o f t p a ï o i u i i i n s i  b  o ñ . i a c n i  M o p c K o ö  M e T e o p o n o r n n  

o o y c n o B n c H b i  m h o t h m h  (JiaK TopaM H . O r o  n  (J in H a H c n p o B a H n e , n  

TCXHHHCCKOC OCHaiHCHHC. H3 Y HHO-MCTOJHHCCKOC OOCdlCHCHHC

Y H C Ö H oro n p o n c c c a  n  jo c T y n H O C T b  k  H H (|iopM am iO H H biM  o n e p a r a B H b iM  

HCTOHHHKaM MOpCKOTO M CTCOpOnOrilHCCKOrO OOCHY/KllBa H illi. a  TaK5Ke 

H eK O T o p b ie  j p y r n e  n p iiH iiH b i.  T naB H biM H  h 3 h h x  n B ju n o T c n :
1. KOMMcpmianiiiamia MopcKoro MCTCoponoruHCCKoro

oocny/KHBaHini npnBena k  ycnnem no ponn HerocyjapcTBeHHbix 
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UCHTpOB M o p c K o ro  MCTCOpO.TOrHHCCKOrO CO npOBO ’/IUCHHSI n  C K a3anaer>  

H a  A O B epH H  K M OpCKOM y M CTCOpO.lOrHHCCKOMy OÖCnyHCHBäHHK) 
H aUHOHa.lbHbl.X  rH jpO M CTCOpO -lO rU H CCK H X  C.IV/KO:

2. o6pa30BaHHe h nonroTOBKa iaupoB b oonacrn MeTeoponornn n 
onepaTHBHoii rnnponornn BcncTcn b cnennajni3HpoBaHm>ix nempax n 
yncoHbix iiiBcncHnax HauHOHa.ibHbix runpo\iCTCopo.rornLicckhx c.ty/ko. B 
cnjiy CBoeii cnenn(J)HKH o6pa30BaTejn>m>ie KOMiineKCbi Taicnx yncoHbix 
3Í1BCJCHHH MOryT OO.lbUIC H nOCTaTOHHO OnepaTHBHO ynHTblBaTb 
pCKOMCHjaUHH BMO B Bonpoce nOnrOTOBKH KBanH(|)HHHpOBaHHbIX KanpoB 
nun HannoHa.ibHbix runpo \ ictco po.ro rnLicc khx c.ty/ko. On Ha ko hx 
B3aHMoneHCTBHe c yncoHbiMH iaBcncHnaMH. noTpcoHTC.raMH MopcKoii 
MeTeopojiOTHnecKOH HH(|)opMauHn. Kpaiffle orpaHHneHO hjih He 
anairrnpoßaHO.

3. naKer ootfaaTC.rbHbix o6pa30BaTejn>Hbix nporpaMM nnn 
MeTeoponoroB h mophkob cymecTBemio orannaeTcn no CBoeMy 
conep5KäHHK) h o6pa30BaTenbHoii Harpy3ice. Oh TpcoycT KoppeKTHpoBKH, c 
YHCTOM H3MCHCHHÍI CY LUCCTBYIOLHCH npaKTHKH MOpCKOTO
MeTeoponornnecKoro o6cny>KHBaHHn b coBpeMemibix ycnoBHax;

4. OTCyTCTBHe enHHblX YHCOHbl.X nporpaMM no B3aHM0neÍÍCTBHK) 
MeTeoponornnecKoro h MopcKoro nepcoHana b paMKax MopcKoro 
MeTeoponornnecKoro oöcnyncHBaHHn HaunoHanbHbiMH
MeTeoponornnecKHMH cny/KoaMH. co3naëT npooncMV noßcpnn k  

MopcKOMy MeTeoponornnecKOMy oöcnyncnBaHHio b paMKax BMO;
5. OOYHCHHC B OÖnaCTH MOpCKOH MCTCOpO.TOrHH MOpSIKOB. B TOM 

HHcne noBbimeHHe k bh n h (| ) h kh u h h h nepenonroTOBKa KanpoB, 
ocyurccTBnacTca. Kan npaBHno, b mopckhx yncoHbix 3aBeneHHnx 
caMOCToaTcnbHO b paMKax rocynapcTBemioro o6pa30BaTenr>Horo 
CTarrnapTa, 6e3 mctomhmcckoh nonncpnaar yneÖHoro npouccca co 
CTopoHbi BMO h HMO.
Buß. ino ipa(|)iiii
1. HacTaBneHHe no MopcKOMy MeTeoponornnecKOMy oöcnyncHBaHHio 

(BMO JS° 558, T o m  I, MacTb IV, 1990 r.).
2. PyKOBoncTBO no MopcKOMy MeTeoponornnecKOMy oöcnynmBäHHK) 

(BMO JSo 471, 3-e H3n., 2002).
3. PvKOBonaunrc yKa3aHHH no o6pa30BäHHio n ooyhchhk) nepcoHana b 

oonacTH MeTeoponornn n onepaTHBHoii rnnponornn (BMO JVb 258, 
T o m  I MeTeoponornn, Tbn.4, 2003 r.).

4. PyKOBonniHHC npuHunnbi o6pa30BaHnn n nonroTOBKn KanpoB b 
oonacTH MeTeoponornn n onepaTHBHoii rnnponornn. (BMO JS°258, 
T o m  I. MeTeoponornn, 4-e H 3 n ., 2003).
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5. Guidelines for the Education and Training of Personnel in 
Meteorology and Operational Hydrology, WMO-No. 258.
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TRAINING AND RESEARCH LABORATORY IN 
OCEANOGRAPHIC EDUCATION SYSTEM

Yury P. Doronin
Russian State Hydrometeorological University, Russian Federation

YHEBHO-HAYHHA H JIABOPATOPHfl B CHCTEME 
OKEAHOJIOTHHECKOTO 0BPA30BAHHH

K).n. /lOpOHHH
POCCUÜCKUÜ zocydapcmeeuubiù zudpoMemeopojiozunecKuü 

yuueepcumem, CauKm-nemepôypz, Poccuüctcax 0edepaifux

B n p o r p a M M e  KOH(|)cpcHunn o t m c l ic h ; i  HCOOxojiiMOCTb 
noBbiuiCHnsi H a y u H o r o ,  o k o h o m u h c c k o t o .  c o u u a j i b H o r o  u  K y jb T y p H o r o  
n o T e H u u a u a  b  h î y h c h h h  h  o c b o c h h h  OKeaHOB.

ripu 3TOM maHHSI. HaBbIKH H 3HTy3Ha3M HCOOXOJHMbl. HTOObI 
OKeaHbi h npu6pe5KHbie 30Hbi pa3yMHO Hcnojib30Bajiucb. HecMOTpa Ha 
TO, HTO maHHSI B OÖjiaCTH OKeaHOJIOTHH JOBOJlbHO OOLUHpHblC. TCM He
MeHee hx ncpcjana CTVjCHTaM b bhjc jieKUHOHHbix KypcoB 
coBepmeHHO HcjocTaTOHHa. TaK KaK b stom cjiyuae He HaKanjiHBatOTca
HH HaBbIKH H3MepeHHÍÍ, HH V MCHHÍI COCTaBHTb npOipaMMy 
HccjieAOBaHHH h ee ocymecTBHTb. IIoaTOMy bo Boex yHHBepcHTeTax Ha 
OKeaHOJiorHuecKHx (JiaKyjibTeTax h Ka(|icjpax couaHbi jaoopaTopuu. b 
KOTOpbIX OCymeCTBJIiHOTCH npaKTHHCCKHC 3aHHTHH, JOITOJlHtfiOIHHC 
jieicuHOHHbie Kypcbi. TaKHe jaoopaTopuu hmciotch h b Pocchííckom 
r  ocyjapcTBeHHOM rHjpoMCTCopojiorHiccKOM yHHBepcHTeTe. B 
UaCTHOCTH, OJHa H3 JiaÖOpaTOpHH K a(|)C jp b I  OKeaHOJIOTHH
npcjHamaucHa Ha hîyhchhc (J)H3HHecKHx cboííctb MopcKoii boj bí h 
jib jo b OKeaHOB h mo pe ü. 3 to jOBO.ibHO TpyjHaa iajaia. nocKOJibicy 
MHOTHC 3KCnepHMeHTbI TpeÖyiOT COOJHOJCHHtf 3aKOHOB nOJOÖHH, 
KOTopbie b puje cjiyuaeB TpyjHO BbinojHHTb. IIphxojhtch 
JOBOJbCTBOBaTbCH BH3yajH3äUHeH npOUCCCa. HTO TäK5Ke Ba>KHO JJIH 
jiyHHiero noHHMaHiia CTyjeHTaMH xapaKTepa ero npoTCKaHioi.

B nepByio onepejb b jaoopaTopuu oopauiacTca BHHMaHHe 
CTyjeHTOB Ha MerojHKy onpcjcacHiia hhtchchbhocth Typoy.rcHTHoro 
nepeMeniHBaHHH bojh. H3bcctho, hto bo mhothx paiioHax. OKeaHa 
JBIDKeHHe BOJ TVpOyjCHTHOC H nepeHOC JHOÖblX CyÖCTäHUHH 3aBHCHT 
ot ee hhtchchbhocth. CTyjeHTbi C3MH no H iMcpcHiuiM b 6acceíÍHe ee 
onpejejimoT h conocTaBjunoT c peíiHOJbjcoBbiMH Hanpii/KCHuiiMH. B 
3TOM 5Ke HanpaBjeHHH BejeTCH HaynHaa paooTa. B nacTHOCTH, 
B03HHKja iajana nonbrrarbcii onpejejHTb 3tot ko3(|h|whhcht K Ha
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o cH O B e p a 3 p a Ö 0 T a H H 0 H  A.C. M o m n ib iM  h  A.M. Æ j o m o m  T c o p n i i  

c n e K T p a  T y p 6 y jieH T H O C T H /2 / MTOObi n o jY H iiT b  n p c j c n i B j C H i i c  o  

C T en eH H  c o ra a c o B a H H O C T H  k o 3( |h |w h h c h t o b  t y p o y j c h t h o c t h .  
paC C H H TaH H bIX  p a  U H H H bIM H  CITOCOOaMH. B TOM HHCJie H C n eK T pajIbH bIM , 

JH n jO M H H K O M  A.A .IIIhJIO B C K H M  O bi.™  npO B C JC H bl 3K C nepH M eH T bI n o  

H 3M epeH H K ) IipO (J)H JieH  CKOpOCTH TCHCHHH B JiaÖ O paTO pH O M  ÖaCCCHHC. 

H a  OCHOBaHHH KOTOpbIX BbIHHC J5I JH C b  HCOOXO JH M bIC  X apaK T epH C T H K H . 

O o p a o o T K a  pe3y jn> T aT O B  H a o j i o j C H u i í  n o 3 B O JiH jia  o n p c j c j i i T b  

nocT O H H H biH  n a p a M e T p  b  c n e i a p a j ib H O H  (J io p M y jie  p a c LiCTa K . B  
ja jb H c iÍL iiC M  j j i H  y t o h h c h h h  p e 3 y jb r a T O B  c j c j y c t  ö o j i e e  t o h h o  
O IieH H T b CKOpOCTb JH C C H n ailH H  3H epT H H  T ypoyJC H T H O C T H . 5K ejiaTejIbH O  

C H C n0JIb30B aH H eM  H 3M epeH H ÍÍ n y .lb C aU H H  CKOpOCTH TCHCHHH.

Ba>KHbi j ia ö o p a T o p H b ie  p a o o T b i  n o  h í y h c h h k )  c t y j c h t h m h  ycjiO B H H  

(J)OpM HpOBaHHH MOpCKOTO J b j a .  M îBCCTHO. HTO B n p iip O J H b lX  yC JO B H H X  

H a  3 a M e p 3 a H H e  \ i o p a  h  C K o p o c T b  p o c T a  t o j i i u h h m  a b  j a  o o j b u i o c  

BjHHHHe OKa3biBaeT KOHBeKTHBHoe nepeM eniH B aH H e b o j m  h  
cooT B eT C T B yM H iH e  noT O K H  T c n j a  h  c o J H  . I l o j K p a c K a  n o B e p x H O C T H o ro  
c j o h  B o j b i  b  o a c c c iÍH C  h  j b j a  n o 3 B O JiíieT  B H iy a jb H O  o t c jO K iiB a T b  

x a p a K T e p  k o h b c k t h b h o t o  n c p c M C u in B a H n a  h  p a c n p o c T p a H e H H e  e r o  n o  

r jy o H H C  b  ja o o p a T o p H O M  o a c c c iÍH C . B u i h c c t b c  H a y n H o r o  

H C C je jO B aH H H  n o  ja m iO M y  p a 3 j e j i y  y h c o h o h  n p o r p a M M b i >K C jaT C jbH O  
H 3yH H Tb 3aBHCHMOCTb C T p y K T y p b l J b j a  OT BHeHIHHX (JiaKTOpOB H 

M H rp a iiH K ) c o j e i i  b  o o p a  m a x  j b j a .

O o in aT C jb H b iM  oaccciÍH O M  j a o o p a T o p u u  j i b j h c t c h  b o j h o b o h .  b  
KOTOpOM BOCnpOH3B O JJT C J BOJHbl paîJHHHOTO T H na H M05KH0  yBH JCTb 
UnpKyjUHIHK) B O Jbl B BOJHC. HTO B3TKH0  3HaTb C T y jeH T y  J J 5 I  nOJYHCHHH
n p e jC T a B je H H H  o  n e p e H o e e  M a c c b i  b o j m  h  n p H M e c n  b o jH a \ i i i .  O iC H b
Ba>KHO OTCJC/KHBaTb BHYTpCHHK3K3 BOJIHy, TCHepHpyeM yK) B ÖaCCCHHC 
CO CJOCM COJCHOH B O Jbl. O H a  JOBOJlbHO yjOBJCTBOpHTCJbHO
p c ru c T p u p y c T c a  n o  a jC K T ponpoB O jH O C T n e  b m b o jo m  p e 3yjbT aT O B  H a 
MOHHTOp KOMnblOTCpa.

HaiIOOJCC C J05KH0  B j a o o p a T o p u u  BOCnpOH3BOJHTb 
3 jeK T poM arH H T H bie xapaK T cpucT H K H . reH ep H p y eM b ie  jb h > k x ih c h c ; i  
BOJOÍÍ, H3-3a  OObIHHO OOJbUIHX 3 jeKTpOMaTHHTHbIX HaBOJOK, n 0 3 T0 My 
nacT O  n p n x o jH T c a  o rpaH U H iiB aT bca o n p e je je H H e M
3jeKTpOIipOBOJHOCTH B O Jbl p a 3JHHHOÍÍ T eM n ep aT y p b i H COjeHOCTH.

OoinaTCjbHbiM pa3jejOM  jaoopaTopHbix paooT h b j h c t c h  
H3MepeHne paciipocTpaHeHHíi h  ocjaojCH iia cBeTa b  B oje b  pa3JHHHbix 
HHTepBajOB cneKTpa. 3 r o  o o y c j o b j c h o  He TOJbKO b jh i ih h c m  CBeTa Ha 
TeMnepaTypy b o j h ,  h o  h  BancHOCTbio npnoopcTCHiia HaBbiKOB 
jHCTaHjHOHHoro onpcjcjC H iia OTpa>KaTCjbHOÍí c i t o c o o h o c t h  
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B3B0JTH0BaHH0H IIOBepXHOCTH OKeaHa, OnpCJC.lCHHSI Bbl.XOJSILUCrO H3
bo Abi ronyneHiui h ohchkh no HCMV npHMeceíí b bo Ae. CTyAeHTBi TaioKe
AOA5KHBI HHYMHTbCil H ÎM CpjITb (|).1VOpCCUCHUHK) CBCTH H OnpCACAHTb nO
Heii xapaKTep npHMeceii b boac

B eC B M a  CA05KH0  B .laO O paT O pU H  H3 - 3 a  OTHOCHTeABHO HeÖOABHIHX 

p a 3M epO B  OaCCCiÍHOB H ÎM C ptfT b aKYCTHHCCKHC CBOHCTBa BO ABI. Y A aC T Ca 
AHHIB O npC A C -lilT b CKOPOCTB HKYCTHMCCKOH BOAHBI H nO K aiaT C A b e e  

3aTyxaHHH.
O c o o o c  B H HM aH H e b a a o o p a T o p u H  o o p a m a c T c a  H a  bo3mo5khocth 

H iH p o K o ro  n A O C K o ro  o a c c c i iH a  c  mchjholhccca r a y  6  h ho ii okoao e r o  

rp a H H H . HTO n 0 3 B0 A íieT  B O CnpO H 3 BeCTH npH O pC/KH V  K) OTMeAB c  

33 AHBOM H MBICOM. 3t0 AHCT B0 3 M05KH0 CTB paCC M O TpeTB  

T p aH C (|)o p M au H K ) tchchha b p a c c M a ip H B a e M O M  p a i io H e .

riepeH H C A eH H B IH  ODBC M ÖaCCeHHOB C COOTBeTCTByiOIHHM

oöopyAOBaHHeM npeAHa3HaHeH aah npHBHTHa npaKTHHecKHx h3bbikob 
CTyAeHTaM, cncHHa.wmpyiomHxctf b ooaacTH (JironHecKon 
OKeaHOAorHH no oo.ibuiHHCTBy pa3AeAOB yhcohoh nporpaMMBi h aah 
npoBeAeHHH HayiHbix nccneAOBaHnn CTyAenraMH, roTOBamnx 
MarHCTepcKHe AHCcepTaunn no (JironHecKon OKeaHOAornn.
Biifi. ino ipa(|)iiii
1. ^.opoHHH IO.IL, JlyKBHHOB C.B. JlaöopaTopHBie paooTbi no Oh íhkc 

OKeaHa. PrTMH, CIT6,1993r.
2. Mohhh A.C., íítaom A.M. Cththcth hcc raîi rnApoMexaHHKa.,T.2. 

CIT6. rHApoMeTeoH3AaT,1996r.
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PANEL 4 
Management and funding of educational and training 

processes

STRATEGIES AND APPROACHES FOR SUSTAINING 
CAPACITY DEVELOPMENT IN COASTAL AND OCEAN 

GOVERNANCE IN EAST ASIA
Chua Thia-Eng

East Asian Sea Partnership Council, Partnerships in Environmental 
Management for the Seas o f  East Asia (PEMSEA), Petaling Jaya, 

Selangor Darul Ehsan, Malaysia 
E-mail: chuathiaeng@gmail.com

CTPATETHH H nO flX O fltl flJM yCTOHHHBOTO 
HAPAHtHBAHHR nOTEHIfHAJIA IIPH VnPAB.il EH MM B 
nPHEPEyKHBIX H MOPCKHX OBJIACTHX BOCTOMHOM

A3HH
Mya Tna-3Hr

ôbiemuû dupexmop PEMSEA -  Coeema Bocmonuo-asuamcKozo 
MopcKozo napmuepcmea, Majiaüsux

The importance of coastal and ocean governance is being widely 
recognized globally in light of the severity of coastal erosion, habitat 
loss, over-exploitation, sea level rise, ocean acidification and loss of 
ecosystem services brought about in part by human mis-management of 
the coastal and marine resources and in part by the increasing threats of 
climate change. A major challenge to coastal and ocean governance is 
the lack of competent managers and expertise to initiate, strategise, plan 
and implement integratd management of watersheds, river-basins and 
the coastal seas in order to achieve sustainable coastal and ocean 
development.

Conventional capacity building approach in term of discipline 
specific training or educational programs have not been effective in 
producing sufficient number of interdisciplinary, broad-base coastal and 
marine planners, managers and local leaders capable of developing and 
implemeing integrated watershed and coastal management programs at 
local and national level. The conventional approach in developing 
disciplinary skills should now be complemented or reinforced with 
multidisciplinary training in social science, economics and management 
to increase better appreciation of and contribution to policy and 
management needs. There is also a need to integrate land-based
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knowledge with that of the sea-based in order to effectively and 
scientifically addressed issues of land-sea interactions. A paradign shift 
in the development of local and national capacity as well as approaches 
in securing the much needed financial resources is essential. The latter 
has become even more significant in view of the large number of 
projects and programs in coastal and marine management that failed to 
continue beyond the funding phase.

Financial requirements for capacity development should be factored 
into policy development at local and national levels while local, national 
and donor resources should be effectively and progressively mobilized 
to strengthen human resource development in coastal and ocean 
governance.

This paper also discusses the strategies and approaches adopted by 
the Partnership in Environmental Management for the Seas of East Asia 
(PEMSEA) in addressing capacity and financial issues towards 
streghtening regional cooperation in coastal and ocean governance. In 
particular it showcases the dynamics of capacity development and 
sustainability of integrated coastal management (ICM) at local level. It 
also strengthens national capacity through integrated coastal and ocean 
management policy and legislation so as to increase national political 
and budgetary commitments for implementing national coastal and 
ocean programs as well as for the implementation of the regional 
Sustainable Development Strategy for the Seas of East Asia.

LESSONS LEARNED FROM 15 YEARS OF FOCUSED 
CAPACITY ENHANCEMENT

Henrik Oksfeldt Enevoldsen1, Jacob Larsen1, Monica Lion2
1 IOC Science and Communication Centre on Harmful Algae, University

o f  Copenhagen, Denmark 
2IOC-IEO Science and Communication Centre on Harmful Algae, Spain 

E-mail: h.enevoldsen@unesco.org

O n tlT , HAKOnjIEHHBIH 3A 15 JIET COCPEflOTOHEHHOTO 
HAPAHiHBAHHR nOTEHH,HAJIA

X e H p m c  OKC(|)c.rbjT Dhcbo.icch1. J1ko6 J l a p c e H 1, M o m m a  JIhoh2
1 Ifeum p MOK no uayKe u KOMMyuUKaijuhm e ctpepe epedouocubix  

eodopocjieü, Yuueepcum em  K oneuzazeua, Jfauux
2 Ifeump MOK-HcnaucKuü uucmumym OKeauozpatpuu (IEO) no uayxe u

KOMMyuutcaifuxM e ccpepe epedouocubix eodopocjieü, Hcnauux
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It is easy to reach agreement that international driven capacity 
building should respond to real needs, have impact, be sustainable etc. 
However, to achieve it is harder. The match between capacity building 
offered by international organizations and national needs, the ability to 
recurrent attract funding for these activities, and the definition of 
appropriate standards for such capacity building all reflects on the 
fundamental approach and methodology used to identify issues, to 
identify trainees, and to how and if the impact of the capacity 
development activity is documented and valuated. It is the observation 
of the authors that well formulated strategies for capacity development 
in many cases are followed by simplistic methodologies in the 
implementation. Since the inception of the international IOC HAB 
Programme in the early 1990ties, the IOC has systematically cooperated 
with national research and educational institutions in the provision of 
training opportunities to enhance capacity for research on, and 
monitoring and management of, harmful algal events. More than 600 
participants have received training in a wide range of HAB research and 
management skills. This long term endeavour has offered all the 
classical challenges of capacity building provided by international 
organisations: How to measure impact? How to ensure the appropriate 
selection of trainees? How to ensure institutional commitment? How to 
provide training that is acknowledge and gives competences? How to 
convince donors that capacity building is a long term endeavour? With 
this experience as an example, the presentation will synthesize lessons 
learned from using e-leaming, course fees, alternative trainee 
recruitment mechanisms, and examination to meet these challenges. The 
presentation will contribute to a discussion about which type of 
analytical framework for evaluation could apply to the kind of capacity 
building typically offered by international organizations.
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EXPERIENCE OF EDUCATING THE NEW GENERATION OF 
YOUNG MARINE AND POLAR RESEARCHERS

L.A. Timokhov1, H. Kasssens2, I.V. Fedorova1, J. Hoclcmann23. N.V.
Kaledin4, S.M. Pryamikov1

Arctic and Antarctic Research Institute, Russian Federation 
2Leibniz Institute o f  Marine Sciences (IFM-GEOMAR), Germany

3Afred Wegener Institute for Polar and Marine Research, Germany 
4 Saint-Petersburg State University, Russian Federation 

E-mail: 355H355Hltim@aari.ru

O n tlT  OEYMEHHH HOBOrO nOKOJIEHHH MOJIOflBIX 
YHEHBIX B OB JI AC TH MOPCKHX H nOJIHPHBIX 

HCCJIEflOBAHHH
Jl.A. T h m o x o b 1, X. K a e e e H C 2, H.B. OcjopoBa1. / 1>k. X o y n e M a H H 2’3,

H.B. Ka.rcjHH1. C.M. ripaMHKOB1
1 ApmiunecKuü u aumaprmunecKuü uaynuo-uccjiedoeamejibCKUü 

UHcmumym, Poccux
2 Ilucmumym MopcKux uayu Jleüóuui^a (IFM-GEOMAR), repMauuH 

3 Ilucmumym nojmpubix u MopcKux uccjiedoeauuü Ajibtppeda Bezeuepa,
repjiiauux

4 CauKm-IIemepôypzcKuù zocydapcmeeuubiü yuueepcumem, Poccum

The Otto Schmidt Laboratory for Polar and Marine Research
The Otto Schmidt Laboratory for Polar and Marine Research (OSL) 

is a milestone in Russian-German cooperation in the field of Arctic 
research. It is named after the Russian polar researcher Otto Yulievich 
Schmidt, who conducted several polar expeditions during the 1920s and 
1930s. In 2000, the OSL was opened at the State Research Center of the 
Russian Federation the Arctic and Antarctic Research Institute (AARI) 
in Saint Petersburg.

The OSL provides a basis for coordination and development of the 
research projects carried out within the framework of the Bilateral 
Agreement on Cooperation in Polar and Marine Research between the 
Russian Federation and Germany. Its main objective is to support young 
scientists through the OSL Fellowship Program "Changing 
Environments". The fellowship program pairs master students, 
graduated research assistants, and postdoctoral fellows with experienced 
mentors and challenges them to participate in ongoing research projects.

To fulfil its tasks in research and education, the OSL is equipped 
with a state-of-the-art laboratory for polar and marine research,
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computer workstations incl. periphery and an international library. 
Meetings and workshops of up to 15 participants can be accommodated.

The OSL project is funded by the German Federal Ministry of 
Education and Research, the Russian Ministry of Education and Science, the 
Arctic and Antarctic Research Institute, the Alfred Wegener Institute for 
Polar and Marine Research, and the Leibniz Institute of Marine Sciences 
(IFM-GEOMAR). More information: www.otto-schmidt-laboratorv.de 
Master Program in Applied Polar and Marine Sciences (POMOR)

In order to encourage students to participate in Arctic research, the 
international Master Program in Applied Polar and Marine Sciences 
(POMOR) has been established in 2002. POMOR imparts knowledge of 
the polar and marine environmental systems from coastal to deep-sea 
regions. Moreover, applied aspects of oceanography, marine 
geosciences and marine biology are covered.

Courses (in English) and practical training are held at the State 
University of Saint Petersburg in close cooperation with the Otto 
Schmidt Laboratory for Polar and Marine Sciences. After two years of 
study, the students are awarded two diplomas of Master of Science in 
Applied Polar and Marine Sciences - one from the State University of 
Saint Petersburg and one from the University of Bremen, Germany.

POMOR is a joint initiative of the Saint Petersburg State University, 
the Leibniz Institute for Marine Sciences (IFM-GEOMAR), the Alfred 
Wegener Institute for Polar and Marine Research (AWI), the Baltic Sea 
Research Institute Wamemuende (IOW) and Universities of Hamburg, 
Bremen, Kiel, Potsdam and Rostock.

Modules:
1. Ocean basins, sediments and climate change
2. High seas and coastal waters oceanography
3. Polar and marine ecosystems: structure, functioning and 

vulnerability
4. Natural ressources
5. Coastal zones: processes and environmental management
6. Periglacial ecosystems
POMOR is funded by the German Ministry of Science and 

Education (BMBF), the German Academic Exchange Service (DAAD), 
the Leibniz Institute for Marine Sciences IFM-GEOMAR as well as the 
Universities of St. Petersburg, Bremen, Hamburg and Kiel.
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MASTER AND PH.D. ERASMUS MUNDUS PROGRAMMES AT 
THE UNIVERSITY OF CÁDIZ: AN INTERNATIONAL 

DIMENSION USING UNESCO APPROACH TRAINING 
THROUGH RESEARCH

C. Lopez-Valle, Martín-Díaz, M.L., Riba, I., T. A. DelValls
Universidad de Cádiz. Departamento Química-Física. Facultad de 
Ciencias del Mar y  Ambientales. UNESCO Chair in Wise Coastal 

Practices, Spain 
E-mail: angel.valls@uca.es

MArHCTEPCKHE H ACnHPAHTCKHE nPOUPAMMBI 
ERASMUS MUNDUS B YHHBEPCHTETE U KA/IHC: 
MEJKflYHAPO^HBIH ACnEKT HCII0JIB30BAHHH 

nPH H IfffllA  IOHECKO «OBYMEHHE HEPE3 
HCCJIEflOBAHHE»

C. JIone3-BajiJie, MapTHH-Jbiai. M.JI. Pnoa. T. A. nea b Bajuibc 
Yuueepcumem Kaduca, xuMUKO-tpusmecKuü omdeji, (patcyjibmem
MopcKux uayK u OKpyoKamiqeu cpedu. Katpedpa IOHECKO no 

pasyMHOü npuôpeoKuoù àexmejibuocmu, Hcnauux

The European Union is promoting a High Education Programmes 
Masters and Ph.D. related to improve the research on new technologies 
applied to, among other, Water and Coastal Management. Erasmus 
Mundus Masters and Ph.D. Joint Programmes have been designed as 
high-quality study programmes conformed by a consortium of European 
higher education institutions. These programmes have been proposed by 
the EU intended "to enhance quality in European higher education and 
to promote intercultural understanding through co-operation with third 
countries.”

The Master Erasmus Mundus in Water and Coastal Management 
(WACOMA) was selected in the first official call of these programmes 
(2004) and it is the first master including the three main fieldworks 
related to the General Environmental Conservation and Recuperation at 
aquatic ecosystems. These disciplines are freshwater, coast, and general 
environmental. The objective of this programme is to train managers and 
scientists for the European Union Water Framework Directive and 
Integrated Coastal Zone Management implementation. In that sense the 
Erasmus Mundus Joint Doctoral Programme in Marine and Coastal 
Management (MACOMA) initiative has one central focus that of 
integrating the multidisciplinary coastal and marine science into a one
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advanced teaching progranune, while promoting an exchange of 
information with a direct involvement of the coastal end-users and 
stakeholders. For that purpose, every member of this consortium will 
assure teaching and the related case studies, in the domain where its 
excellence is recognized and needed. It is widely accepted that the 
environmental changes can affect in a very significant way a number of 
actual and perceived indicators of social well being.

Students come from different backgrounds and have different career 
projects, so they are free to choose modules that best suit their 
professional training and development, and they are qualified to follow. 
The modular approach is designed to be sufficiently flexible for the 
student to choose modules to enhance their particular subject skills and 
provide research training.

The proposing consortium is an association of several European 
academic institutions, representing a wide spectrum of complementary 
scientific knowledge and of well studied, diverse marine and coastal 
sites. For the purpose of academic training and research, the association 
will work like a common platform on which, science and policy 
formulation will be effectively associated and readily tested. Due to the 
paramount social importance and challenge of science based 
management our main goal may not be achieved without the 
involvement of the coastal stakeholders, whose participation will be 
assured throughout the duration of the whole programme. Nowadays 
researchers need to have multidisciplinary skills and capability to study 
the relationships between the environment and the natural and 
anthropogenic pressures. For this kind of study a wide scientific 
knowledge is needed. The transfer of knowledge and a “de facto” 
network of experts is an important basis for the success of European 
strategies: promotion of excellence, promotion of dialogue inside EU 
and with third-countries, and promotion of practical actions. Some 
Scientific and Social emerging fields are addressed in the proposal such 
as: Emerging pollutants, global change, carbon capture storage as 
mitigated technology to fight against the global change, and social risk 
perception and management, among others.
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FUNDRAISING AS AN EFFECTIVE TOOL FOR FINANCING 
OF EDUCATIONAL PROGRAMMES AND ACADEMIC 

MOBILITY IN ENVIRONMENTAL STUDIES
A .I . B o g u s h ,  M .A .  M a m a e v a ,  A .P .  F i l i p p e n k o

Russian State Hydrometeorological University, Russian Federation

PABOTA C ©OH/IAMM KAK 3 ©©EKTHBHBIH 
HHCTPYMEHT ©HHAHCHPOBAHHR 0BPA30BATEJIBHBIX 

nPOUPAMM H AKAÆEMHHECKOH MOBHJIBHOCTH B 
OBJIACTH OKPy'/KAFOUIEH C PE/I bí

A .H . B o r y m , M .A .  M a M aeB a , A . I I .  © iv m n n cH K O  
P OCCUÜCKUÜ zocydapcm eeuubiù zudpoM em eopojiozm ecKuü  

yuueepcum em , Poccuüctcax 0edepa ifu x  

Y M eH b m eH u e  o6i>eMOB (Ju m a H c u p o B a H u a  o 6 p a 3 0 B a T e u b H b ix  
n p o rp a M M  c o  CTopom >i r o c y ja p c T B  u  n o T e H im a jib H b ix  paooT O jaT C .icM  b  
ycjiOBH Hx r a o o a . ib H o r o  3 k o  h o  m n u c e  k o to  K p u 3 u c a  n p H H iu n raa jib H O  
H3M em ieT cu cT eM y  o 6 p a3 0 B aT ejn > H o ro  m c h c j /K m c h tu . M H o ru e
yHHBepCHTeTbl CTajIU aKTUBHO HCKaTb JOnO.lHHTC.lbHblC HCTOHHHKH 
(J)HHaHCHpOBaHH5I, HCKOTOpbIC YHHBCpCHTCTbl BblHY/KJCHbl 
npuocTaHaBjiHBaTb u ja>KC coKpamaTb cboh nporpaMMbi pa3BHTHH.

P occuH C K oe rbupoMCTCopo.iorHHCCKOC o 6 p a3 0 B aH u e  hbjuictch 
HHTerpupoB aH H O H  LiacTbK) \  ic’/Iq y  H apojH O  ro  r n j p o  \  ictco  p o a o  r n Licc  ko r o  
o 6 pa30B aE nw  u  nosTO M y Hcm>rn>iBaeT TaKOÜ 5Ke H e ra ra B H b iu  n p e c c  
r a o o a .ib H o ro  3 k o h o m h licckoto  K p u 3 u ca , r a x  u  o 6 p a3 0 B aH u e  j p y r u x  
c e m e m o B  3HaHHÜ.

B  3TOH CBH3H OJHHM H3 B03M05KHbIX H 3(|)(|)CKTHBHbIX 
HHCTpyMeHTOB nO;UTCp>KKH paiBHTHII OOpaiOBaHHH H, B TOM HHC.TC. 
o o p a iO B a H n a  b  H ayK ax  0 6  0 kpy>K aK )luch c  p o r c .  m o> kct CTaTb 
ycTOHHHBaa p a o o T a  c  p a u i v i H b n i n  (|)0 m u n in  h  n p o rp aM M aM u , 
n o m ic  P'/KH B3 IO LUII M H pa3BHTUe O O paiO B aH IU I B paU H H H bl.X  OÔjiaCTHX 
3HaHHH, a  TaK5Ke MC/KUYHapOUHYK) aiUUCMHHCCKYÎO MOOH.lbHOCTb,

OCHOBHbie (|)OHJbI. n 03UICp>KH B3K3 UIHC pa3BHTUe yHHBepCHTeTCKOTO 
ceK T opa B b ic m e ro  o 6 p a3 0 B aH iw  P o c c h h  n p iiH a m io ic iT  rocyjapcTB C H H biM  h  
MOKTOcyjapcTBCHHbiM CTpyKTypaM H a u ô o jie e  pa3B un> ix  ro c y ja p c T B  
CeBepHOÜ A M epuK H , E ß p o n b i h  A 3h h .

M 05K H 0 B b m e jIH T b  HeCKOJIbKO OCHOBHblX TH nO B  (|)OH JO B H 
r p a H T O ja ïo iU H x  o p r a m B a i u m :

© O H Jb l M uHHCTepCTB HHOCTpaHHblX u c a  ro c y ja p c T B  
© O H Jb l M uHHCTepCTB 0 6 p a 3 0 BaHHH (K yjIbT ypbl)
© O H jb i H au u o H a jib H b ix  H ayuH bix  o o iu c c t b
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MoKTOcyjapcTBCHHbic (|)OHjbi n nporpaMMbi 
YHHBepcHTeTCKHe (|)OHjbi n nporpaMMbi 
OTpacjieBbie (|)orubi
C T p y K T y p a  3t h x  ( | i o h jo b  h  n p u H in rn b i O K asam u i (JmHaHCOBon 

noajcp> K K H  cym ecT B eH H O  paanm iaroT C tf.
A K TH B H O e B iaHM OJCHCTBHC B blC H ierO  VHCOHOrO iaB C JC H H a c 

p a  uH H H biM H  (|)O H jaM H  h  i ip o rp a M M a M H , H a  H a n i  B i r . i a j .  m o > k c t C TaTb 

C JB a  JIH H e CJHHCTBCHHbIM  3(J)(J)eKTHBHbIM HHCTpVMCHTOM n O a j C p ’/KKH 

pa3BH T H H  KaK M O IQ V H ap O JH O ÍÍ aiaUCM HHCCKOH MOÖHJIbHOCTH, T aK  H 
pa3 B H T H a  r n jp o M C T C o p o a o rn H C C K o ro  o 6 p a 3 0 B a H iu i  b  h c .io m .

RESOURCES UTILIZATION AND CONSERVATION ISSUES IN 
THE SOUTH-EAST COASTAL AREA OF BANGLADESH

Abu Hena M K
Institute o f  Marine Sciences and Fisheries, University o f  Chittagong,

Bangladesh 
E-mail: hena71 i7 vahoo.com

nOTPEEJIEHHE PECYPCOB H BOIIPOCBI HX 
COXPAHEHHH B lOTO-BOCTOHHOH ITPHBPE'/KHOH 30HE

BAHTJIAflEIH
A6y XeHa M K

Mucmumym Mopctcux uayK u puôojioecmea, yuueepcumem  
Uummazoma, Eauzjiadem

This inventory was conducted to provide information about the 
importance and conservation management of coastal resources in Cox’s 
Bazar, Bangladesh. This inventory showed that majority of the total 
population is depended on the fisheries (i.e. pomfret, hilsa shed, bombay 
duck, mackerel, eel, ribbon fish, snapper, cat fish and Indian salmon) 
and aquaculture (i.e. tiger shrimp Penaeus monodon and mullet). 
Traditional solar salt production is also an important activity in this 
region. The mangrove vegetations of this area provide habitats for 
fishery resources and other endanger animals. Besides this, it served as 
breeding and nursery ground of many aquatic animals and the source of 
fuel wood, fishing pool and building materials for the coastal dwellers. 
Although, almost 80% of the vicinity population is depends on this 
renewable resources, the harvesting rates of these resources are still 
unknown. Habitat destruction and overexploitation of these natural 
resources have resulted in decaling the fishery resources and its catch 
trend as well as degradation of coastal ecosystems. There is lack of
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awareness among the resource users about the interaction of various 
coastal ecosystems and they do not have enough knowledge about the 
resource and its importance, utilization and conservation. However, in 
this paper focused on the fisheries, aquaculture, coastal plant resources, 
coral reef, tourism and salt production activities in the coastal area of 
Cox’s Bazar, Bangladesh. The future strategies to conserve and manage 
the resources of South Eastern Area of Bangladesh are discussed.

WORLD OCEAN’S GEOPOLITICAL SIGNIFICANCE UNDER 
GLOBALIZATION

A.A. Alimov
Russian State Hydrometeorological University, Russian Federation 

E-mail: alimovandrev@vandex.ru
Modem World is characterized by an increasing dynamics of 

globalization process. Globalization as a phenomena, is usually 
considered from an economical point of view and it is known as a 
planetary process that decreased obstacles on the way of goods’ 
services’ labor force’s and capital transition.

Though it is a highly important aspect of globalization, one should 
bear in mind the necessity of investigating such other its elements as 
informational revolution, energy problem, resources problem, 
environmental problem, etc.

The World Ocean always was a link in putting together nations and 
peoples. Representatives of European civilization -  the Vikings -  
managed to reach the shores of North America in the XI century. But 
that event did not significantly influenced relations between the 
Americans and the Europeans at that time.

The events during the era of Great Geographical discoveries in the 
XV century and especially the appearance of the Europeans on the 
American lands did much more in this field. Now these events are used 
to be called not only “the discovery of America”, but the “meeting of 
civilizations” as well. It is evident that the World Ocean along with its 
mastering was used as a global transportation way and as an object for 
deep scientific investigation.

In the second part of the XX century the significance of the World 
Ocean became more important. And in much sense it was caused by 
understanding of a new global problem -  the environmental one, which 
was reflected by several different approaches and conceptions. They 
were as follows: so called resource-demographical approach worked out 
by the Club of Rome, the conception of balanced nature management

405

mailto:alimovandrev@vandex.ru


IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

(P.Oldak), the conception of biosphere self-regulation (V.Gorshkov), the 
Gaya conception (Lovelock), and the conception of Sustainable 
Development. The last one was criticized at first, but later on it became 
widely supported.

What is the role of the World Ocean in our days? The answer to this 
question can be only a complex one based on an approach of integrated 
scientific understanding of the processes going on in the Ocean and its 
meaning and role in the modem world. We are basing this approach on 
the Vladimir Vemadskiy prediction that our knowledge will be 
developed not according to special branches of science, but according to 
problems.

In our days the World Ocean is the territory of the Planet that 
requires a special approach at least in geographical, political, 
economical and environmental aspects. Such an approach is called in 
political studies the guarantee of soft security. Using of resources and 
environmental potential of the World Ocean shall meet interests of all 
the peoples and nations of the world. The understanding of the World 
Ocean importance as one of the most important mechanisms in 
sustaining the Biosphere balance and in providing the world community 
with necessary resources shall lead to understanding the World Ocean 
belongs to all peoples of the Planet. Its partition shall not be allowed by 
all possible ways as that one which belongs to all the humanity and 
should be kept for the interests of all the people leaving on our Planet.

TEOnOJIHTHHECKOE 3HAHEHHE MHPOBOrO OKEAHA B 
o n o x y  rjIOEAJIH3AD,HH

A .A .  A j ih m o b

PoccuücKuü zocydapcmeennuû zudpoMemeopojiozimecKuü 
ynueepcumem, PoccuücKax 0edepaifux

CoBpeMeHHbiH Mnp xapaKTcprnvcTca Bee öojiee bmcokoh 
minaMHKon rjio6ajiH3annoHHbix nponeccoB. Kan npaBHjio, 
rjio6ajm3anmo paccMarpHBaiOT b ochobhom c 3koho\ ihmcckhx 
no3nnnn, xapaKTcpniya ee icaic njiaHeTapHbin nponecc, 'mannTcnbHO 
CHH3HBniHH npcnaTCTBua Ha n ym  ncpcjBH’/KCHHtf TOBapoB, ycjiyr, 
Kamrrajia n pabonen chjim.

OjHaKO 3TO jmnib ojhh . xotm h npe3BbmanHO BancHbin, acneicT 
rjio6ajm3annn. Ho He c.rcnycT 0CTäBjHm> 3a paMKaMn MacnrraoHbix 
nccjienoBamm Taicne Bonpocbi, nan nH(|)op\iannoHHaa peBomonmi, 
3 He p rem  nee Ka a npoo.rcMa. npoo.rcMa pecypcoB, 3KO.rornnccKaa 
npoo.rCMa n pan npyrnx.
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M h p o b o h  OKeaH B ccrna  cjiyncHji c b h îy k h h h m  îbchom  b o o lh c h h h  
Mencny HaunaMH h  H a p o n an n . B XI c to . t c t h h  npcncTHBHTcnH 
eBponeiicKOH u H B u n n ia u n n  -  b h k h h th  n o c T n rn n  o c p c ro B  C eB epH oii 
AMepHKH. H o  3TO coöbiTHC He CKa3a jio cb  CKOJibKO-jiHÖo m annTcabH O  
Ha CTaHOBjieHHH eBponeHCKO-eeBepoaMepHKaHCKHx KomaicTOB T oro  
n e  p  n o n a .

3HaLiHTC.ibHO öojibH iee b o u c h c t b h c  Ha rnooanniauH O H H bic 
n p o u c c c b i OKa3ajiH BejiHKHe reorpa(|)HHCCKHC OTKpbiTna h , o c o o c h h o . 
noHBjieHHe CBponcHHCB Ha aM cpuKaHCiarx îcm .thx b  k o h itc  XV BeKa. 
CcrOnHSI 3TO COOblTHC npHHHTO Ha3bIBaTb He TOJIbKO «OTKpblTHeM 
AMepHKH», h o  h  « BCTpcMCH u  h  b h  n  H' » a u  h  h  ». O h c b h jh o .  h t o  n o  M epe 
aKTHBH3aiiHH OCBOCHH5I M a p o  b o to  OKeaHa o h  H cno.rbiO B a.rca h  KaK 
r.rooa.rbH biH  TpaH cnopTH brä nyTb, h  i«ik o 6 r>eKT cep b e3 H o ro  H aynH oro  
n o 3HaHHH. H o  bo  BTopoii nojiOBHHe XX BeKa mannMOCTb M n p o B o ro  
OKeaHa MHoroKpaTHO B 03pocna. H  b o  m h o to m  3t o  6 bi.ro B bm aH O  
oco3HaHHeM HOBoii rjioöajibHOH npoo.rcM bi -  OKonornHCCKon. KOTopaa 
HaiHjia CBoe OTpa>KCHHC b p a n e  n o n x o n o B  h  k o h h c h h h h . 3 t o  TaK 
Ha3biBaeMbiii pccypcH o-ncM orpatlw H ccK H H  n o n x o n .
c(J)opMyjiHpoBaHHbiH b p a b o T a x  P h  MC k o to  K.ryoa. k o h h c h h h h  
paBHOBecHoro npnponononbiO B aH H H  n.r.OjinaKa, k o h h c h h h h  
ÖHOTHnecKOH caM opcry .rauH H  B T opniK O B a, k o h h c h h h h  JIaBjiOKa -  T eu, 
h , KOHenHO, KOHircnuna ycTOHHHBoro p a  iBHTna. n o .ry n n B u iaa  cn ep B a  
BeCbMa KpHTHHCCKYK) OHCHKY. h o  Bee nee CTaBmaa c c to h h h  
o6menpH3HaHHOH.

KaK yio p o jib  nrpacT M n p o B o n  OKeaH cctohhh . b  kohhc n e p B o ro  
necHTHjieTHH XXI Bera?

O t BCT M05KCT OblTb TOJIbKO HHTerpajIbHblH, OH TpCOYCT
MeiKHayHHoro n o n x o n a . noHHMaHUH to to , hto  tojh>ko H H Tcrpairna HayK
H 3H3HHH MO'/KCT npCH-TO/KHTb OObCKTHBHYK) H HayHHO OOOCHOBaHHYK) 
KapTHHy 3HaHHM0CTH MlipOBOTO OKeaHa B COBpeMeHHOM MHpe. 
npaKTHHeCKH MbI HC.XOHHM H3 npCHCKaiaHHH B.H.BepHanCKOTO 0  TOM, 
h t o  H3HIH m aH na oynvT  p a  iBHBaTbca He n o  Hay r a n .  a  n o  npooncM aM .

C ctohhh  M npoBO H OKeaH -  3to  Ta tc p p  hto p u a  3eMjiH, KOTopaa, n o  
KpaHHeii M epe, b reorpa(|)HHCCKOM. no.ruTHHCCKOM. 3k oho m h h ccko m , 
3KOJiOTHHecKOM njiaH e T pcoycT  o c o o o ro  n o n x o n a . KOTopbra b 
nojiHTHHecKOH HayKe HaibiBacTca ooccncncH HCM  m htkoh  
6e3onacHOCTH. H cnojib30B aH H e pecypcHO-3KOJiorHHecKoro noTCHirna.ra 
M n p o B o ro  OKeaHa h o .t/kho OTBenarb HHTepecaM B cero  M npoB oro 
coobm ecT B a, Boex CTpaH h  Ha p o n o  b . noH H M aH ne e r o  maHUMOCTH. KaK 
OnHOTO H3 Ba’/KHCHUIHX MexaHH3M0B nOHnCp'/KaHHH paBHOBeCHOCTH 
OHOC(|)CpbI. OOCCnCHCHHa MHpOBOTO COOÖlHeCTBa HCOOXOnHMblMH
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p e c y p c a M H  j o . t / k h o  o o ccn cH H T b  h  n o H n \ia H n c  T o ro , h t o  M upoB oM  
OKeaH npH H anne5K H T BceM. E r o  p auca  HCjonycTHM HmcaicHMH 
cpe^CTBaM H , h 6 o  t o ,  h t o  npH H an n o K H T  B ceM y h c . to b c h c c tb y  j o . t / k h o  
co x p aH H T b ca  b H H T ep ecax  B c e x  moreii, H a c e ju n o n iH x  H aiiiy  n jiaH eT y .
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COMPLEX ECOLOGICAL STUDYING OF SHALLOW WATER 
AND COASTAL AREAS CONDITIONS FOR OPTIMIZATION 

OF THEIR SUSTAINABLE DEVELOPMENT
M.B. Shilin1, V.M. Zaytsev2, S.VLukianov1, A.A. Stotskaya1

Russian State Hydrometeorological University, Russian Federation 
2Baltic Special Marine Inspection, Russian Federation

KOMnjIEKCHBIE 3KOJIOTHHECKHE HCCJIEflOBAHHfl 
COCTOflHHH MEJIKOBOflHBIX H ITPHBPE'/KHBIX 30H  flJIfl

OnTM M IRA HUM HX YCTOHHHBOTO PA3BHTHÍI
M.B. IIIhjihh1, B.M. 3aiiucB2. C.B JlyKtaHOB1, A.A. CTomaui1

1 P OCCUÜCKUÜ z o c y d a p c m e e u H b i ü  z u d p o M e m e o p o j i o z m e c K u ü  

y u u e e p c u m e m ,  P o c c u ü c t c a x  0 e d e p a i f u x  

2 O r y  E a j im u ü c K a H  M o p c K c a  u u c n e K i^ u H  n o  o ó e c n e n e u u i o  u a Ö 3 o p a  u a  
M o p e ,  P o c c u ü c t c a x  0 e d e p a i f u x

noc.icjCTBHsi amponoreHHoro bo uchctbhsi Ha npnopoKHYK) 30Hy 
B nOC.ICJHHC rojbl HBJIiHOTCH npCJMCTOM HCC.lCJOBaHHSI MHOrHX 
VHCHbix. AicryajibHOCTb npoo.iCMbi ycyry6.i;iCTc;i TaioKe b cb;iîh c 
H3MeHHBHIHMHCH rC O nO .1HTH LIC C K H M H yCJIOBHHMH H 3 KO HO M H HCC KO ií 
HC.lCCOOOpa mOCTbK) paîBHTHH Ha TeppHTOpHH Pocchh cooctbchhoíí 
HH(J)pacTpyKTypbi, npcjycMaTpHBaiomcH. HanpHMep, nocTpoiÎKy hobhx 
rayooKOBOjHbix noproB. He ceicpeT, hto b HacToamcc Bpc\i;i
3K0T0rHHCCKaa OOCTHHOBKa B npHOpOKHblX 30HaX MOpCKHX aKBaTOpHH 
(OCOOCHHO BÖJIH3H MeranOJIHCOB H KpynHblX npOMblHIJieHHO- 
TpaHCnOpTHblX HCHTpOB) HBJIHeTCH B HC.TOM HCOTHrO npH ÍITHO H. 
OCHOBHblMH npHHHH3MH 3TOTO CTCJYCT CHHTaTb HCTOpHHeCKH 
CJI05KHBHIHHCH jucoa.raHC b pa3BHTHH CTpyKTyp npcjnpntfTHH 
npupOJOnOTbiOBaTCTCH. npHMCHHBLUH.X Ha npOTH/KCHHH JCCtfTHHCTHH 
3KOJiorHHecKH rpambic TexHOjiorHHecKHe cxeMbi nponiBOjCTBa. h 
OAHOBpeMeHHoe cipeMjieHHe k coxpaHeHHK) h p 33bhthk) 
pcKpcauHOHHOH HHiJipacTpyKTypbi.

Ha eerOAHHHIHHH JCHb KpH3HC npOTHBOpeHHH JOCTHr TOH CTaUHH, 
Korja ero mojkho pa3peniHTb tojh>ko Ha ochobc KOMnjieKCHoro 
nojxoja TC p p hto p na a b ho ro n.raHnpoBaHna. n o  othohichhk) k 
MopcKHM 6cpcra\i TaKoe njiaHHpoBaHHe b mhpoboh npaKTHKe npHHaTO 
Ha3biBaTb KOMnjieKCHbiM ynpaBjieHHeM npnopoKHOH 30hoh (Kyn3). 
nOA 3THM TepMHHOM HyjKHO nOHHMaTb yCTOHHHBOe p33BHTHe 
coiiHajn>HO-3KOHOMHHecKOH cijiepbi b HHTepecax ocHOBHbix rpynn 
npupojonoTbiOBaTCTCH npn coxpaHeHHH KanccTBa npupojHoii cpcjbi
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h  K y jib T y p H o r o  H a c a c a n a .  c o x p a H e H H H  c y m e c T B y io iH H x  3 0 h  p c K p c a u n n .  

C 0 3 aa H H e  H O B bix  h  y aya Lu c h  ne h x  H H (|)p a c T p v K T v p b i. B n o c a c jH H C  

r o a b i  P r r M Y ,  b  c o c T a B e  K O T o p o ro  h m c c t c h  cau H C T B C H H aa  b  P o c c h h  
Ka ( | ) c j p a  K Y T 1 3 , n p o ß o a n a  b  p a3 H H H H b ix  p e r n o H a x  P o c c h h  p a a  

H c c jie a o B a T e jib C K H x  p a o o T  b  s t o m  H an p aB jie H H H .

OaHaKO, jnoöaa acarcabHOCTb b  yKa3aHHoii c(|)cpc c o o t h o c h t c h  c  

uca bí m paao m npooacM. b  h h c t c  ocHOBHbix h 3  KOTopbix cacaycT 
BbiacaiiTb HecoBepmeHCTBO aa k o  HoaaTca b h o  ii 6a3bi b  ooaacra oxpaHbi 
npHOpC’/KHblX aKBaTOpHH, HeaOCTaTOK OfOT/KCTHOrO (|)HHaHCHpOBaHHa 
HavHHO-HccacaoBaTcabCKHx paooT. h c c o  raaco b 3 h  HOCTb ceTOK 
MOHHTOpHHra, MacLUTaOHOCTb HCCaCaOBaHHH H ap. Ha CCrOaHaiUHHH 
aem> paiaHHHbic rocyaapcTBeHHbie BeaoMCTBa, ocyiuccTBatfiomHC 
Ha6aK)aeHHH 3a KHMCCTBOM Boa nOBepXHOCTHblX BOTHblX OObCKTOB. 
ooaaaaiOT anuib pa3po3HeHHoii HH(|)opMauHCH. laBHcamcH b  o c h o b h o m  

KaK OT OObCMOB OfOT/KCTHOrO (|)HHaHCHpOBHHHa. TaK H OT Cljiepbl 
npo(|icccHOHaabHOH o t b c t c t b c h h o c t h  Toro h t h  HHoro BeaoMCTBa. 
OaHaKO, KOMnacKCHaa o h c h k h  OKoaorHHCCKoro cocToaHiia 
npHOpC’/KHblX BOTHblX aKBaTOpHH M05KCT OblTb OOCCnCHCHH TOTbKO 
aHaTH30M, YLIHTbIBaK)LUHM OTHOBpeMeHHOe BTHaHHC MHOrHX (JiaKTOpOB, 
nosTOMy öbiao 6bi ucaccooopawo vBa iaTb MeHcay coooii Bce oöbCKTbi 
HccaeaoBaHHH t 3 k h m  oöpa30M, HTOöbi. KpoMe pcivabTaTOB HaTypHO- 
3KcneTHiiHOHHbix paooT. npoBOTHMbix b  paMKax cncuHaabHbix 
nporpaMM enceroaHoro KOMnacKCHoro MOHHTOpHHra npnpoaHOH cpeabi 
THIieH3HpOBaHHbIMH OpraHHiaUHHMH H rOCyaapCTBeHHblMH Cay’/KOaMH. 
k  y h c t y  h  a H a jiH 3 y  T a io K e  o b r a n  npH H H T bi C B eaeH H ii, n p e T O C T a B jm e M b ie  

npHpOTOnOTb30BaTejHIMH. OoOOLUCHHC nOTYHCHHOH HH(|)OpMaUHH 
n03B0JTHT OOCCnCHHTb BbiaBTCHHC OCHOBHblX HCTOHHHKOB HeraTHBHOrO 
B03TCHCTBHH Ha COCTOaHHC 3KOCHCTCM, a TaK 5Ke, npOH3BCCTH aH3TH3
C T en eH H  y c t o í íh h b o c t h  3 t h x  s k o c h c t c m  b  c o B p e M e H H b ix  y c h o b h h x  h

a a T b  npO rH O ÎH Y K ) OHCHKY H3MCHCHHÍI 3KOaOrHHCCKOH C H TyaU HH  B 

n p c a c a a x  H iy u a c M b ix  T c p p H T o p u H . C a c a y c T  O T M c r m b  T a io K e , h t o  

p c a a H  iauna T a ic n x  cao> K H bix  3 a r a H ,  KaK n p a B H a o ,  n o a  c h h y  a n u i b  
K o aaeK T H B aM  H a y H H b ix  c o T p y aH H K O B , o o b c a H H a io iH H x  c n c m ia a n c T O B  

H in p o K o r o  c n e K T p a  H a n p a B a e H H H  n p o iJ ie cc H O H aa b H O H  a c a T ca b H O C T H . 

o o a a a a io u L H x  o o r a T b m  on b iT O M  b  c i j ie p e  s k o t o t h h .

O t h h m  h 3  nepBbix rnaroB, npcanpiiHaTbix h b m h ,  aßiiaocb co3aaHHe 
HHTerpaabHoii 6a3bi aamibix no HToraM h  h  b  c h  t h  p H ' > a u  h  h  h c t o h h h k o b  

0praHH30BaHHbIX CÖpOCOB BemeCTB B COCTaBe CTOHHblX Boa 
npeanpHHTHH b  p. Hcßa. BbinoHHtfBLUCHCtf b  nep h o t  c ccmaiopa 2007 r. 
no Maíí 2008 r. Ha ocHOBe aHaaH3a ooabiuoro k o  a h  l ic  c t b h  

(JiaKTHHecKHx h  (|)OHTOBbix MaTepHaaoB 6bia ycTaHOBaeH ncpcncHb 
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H a n o o a c c  K p y n m a x  r i p c a n p i i a T i i i i .  c o p a c b i B a i o i H i i x  C T O H H b ic  b o t h  b  

o a c c c i Í H  p .  H e B b i ,  o i i C H C H b i  o 6 i > e M b i  h  K a r e r o p H H  C T O H H b i x  b o t ,  a 
T a ï o K e ,  o n p c a c a c H  n c p c H C H b  h  M a c c b i  o c H O B H b i x  l a r p a m a i o i H H x  

B e m e c T B  b  c o c T a B e  c t o k o b . B c e  n o a y n c H H b i c  a a m i b i c  6  b i a  h  C B e a e H b i  b  

T a Ô H H i i b i  a n a  n o c a c a y i o m c r o  n p c a c T a B a c m i a  b  o o a c c  y a o Ô H o n  -  

r p a ( J ) H H e c K O H  ( J i o p M e  c i i c n o a b î O B a m i C M  T C X H o a o r m i  THC.
T a K H M  o 6 p a 3 0 M ,  H a  c c r o a H a m m i i i  a e H b  n p o a c a a H a  o o a b m a a  

p a o o T a  n o  c 6 o p y  h  o 6 o 6 m e H i n o  n \ i c i o i n c r o c a  ( | ) a K T n Li c c K o r o  

M a T c p n a a a .  k o t o  p a a  m o >k c t  c r a T b  x o p o n i H M  i a a c a o M  a a a  n p o a o a > K C H i i a  

h  n o c a c a o B a T c a b H o r o  n o s T a n H o r o  p a c u i n p c H n a  a a a b H c i i u i n x  

H C c a c a o B a H H H  a o  p c r u o H a a b H o r o  y p o B H a .  n  p  c a y  c \ i  a T  p  h  b  a i o  m h  x . b  

n e p B y K )  o i c p c a b .  y T O H H e H n e  M e c T  p a c n o a o > K C H i i a  B b i n y c K O B  C T O H H b i x  

B o a  n p c a n p u a T H H .  H a T y p H o e  o o c a c a o B a m i c  h  o h c h k y  K a n e c T B a  

n p u p O a H b l X  Boa n O B e p X H O C T H b l X  B O T H b l X  O O b C K T O B  o a c c c i i H a  

O h h c k o t o  3aaHBa, b  n e p B y K )  o i c p c a b .  p. H e B b i  h  ee n p m o K O B ,  a T a ï o K e ,  

a H a a H 3  a i m a M i i i a i  r u a  p o x  h  m  h  l i c  c k  h  x  x a p a K T c p i i C T H K .  h t o ,  b  c b o k )  

O H C p C a b .  n 0 3 B 0 a H T  B b i a B H T b  H  0 X a p ä K T e p H 3 0 B a T b  O C H O B H b ie  

o c o ô e H H O C T H  p a c n p c a c a c H i i a  r n a p o x H M H H e c K H x  n a p a M e T p o B ,  h  b  

o Ô H i H x  H c p T H x  o u c H H T b  C T e n e H b  a H T p o n o r e H H o r o  B O U c i i c T B i i a  H a  

n p n o p o K H b i c  y n a c T K H  M o p c K O H  a K B a T o p n n  h  o n T H M H 3 n p o B a T b  c x e M b i  

H X  y C T O H H H B O r O  p a  i B I I T I i a .

B y c a o B H H x  c o B p e M e H H O H  r e o n o a H T H H e c K o i i  o o c t h h o b k h  

3 ( J ) ( J ) e K T H B H O e  p 3 3 B H T H e  n O T C H L H ia a O B  n p i I O p C ’/ K H b l X  3 0 H  M O p C K H X  

a K B a r o p H H  H M e e T  b 3 > k h o c  m a H c m i c  T a ï o K e  a a a  c o c e a H H x  C T p a H ,  

C T H M y a n p y  i o i h h x  H H T e p e c  k  o k o t o t h h c c k o h  T e M a T H K e  n o c p e a c T B O M  

B H e a p e H H H  c o B M e c T H b i x  n p o e K T O B .  M e n c a y H a p o a H o e  c o T p y a H n n e c T B O ,  

r p a H T b i ,  C T a > K H p o B K H  c n c m i a a n c T O B  n o i B o a a i O T  n e p e B e c T H  n p o u c c c  

n o a r o T O B K H  K a a p o B  H a  n p n H m i n n a a b H O  h h o h  y p o B e m > .  0 6 M e H  

O n b l T O M ,  3 H 3 H H a M H  H  B  i a i I M O T O n O a H a C M O H  H H ( | ) O p M a m i C H  0  p e a a b H O M  

C O C T O H H H H  n p i i p O a H O Î l  C p C T b l  B O T H b l X  a K B a T O p H H  B Ö H H 3 H

n p o M b i m a e H H b i x  o o b c k t o b . m o p c k h x  n o p T O B  h  H a  c y a o x o T H b i x  T p a c c a x  

M o r y T  o o c c n c H H T b  p e n p e 3 e H T a T H B H b r a  o 6 b e M  H H ( | ) o p \ i a m i H  h  

p a 3 H o o 6 p a 3 H b i H  o Ö H i H p H b i H  ( J i a K T H H e c K H H  M a T e p H a a  a a a  a H a a H 3 a ,  

Y H H T b l B a ï O I H C r O  O T H O B p e M e H H O e  B a l i a  H  H C  O H O T H H C C K H X  H  

a Ô H O T H H e C K H X  ( J ia K T O p O B .

Y c n e n i H o e  p c i u c H i i c  n o c T a B a e H H b i x  aaaan y c T O Í Í H H B o r o  p a  i B i i T i i a  

n p i I O p C ’/ K H b l X  M O p C K H X  a K B a T O p H H  n 0 3 B 0 T H T  y a y H H I H T b  K a a a C T p O B b i e  

X a p a K T e p H C T H K H  H 'Î Y  Li a C M b I X  T C p p H T O p n i l .  O O C C n C H H T  B 0 3 M 0 5 K H 0 C T H  

a  an yayHHieHHH 5k h 3 h h  h  OTabixa H a c c a c H i i a .  a TaïoKe n p i i B a c i C T  

H H B e C T O p O B  K  p 3 3 B H T H K )  K y p O p T H O r O  H  T y p H C T H H e C K O r O  O H Î H C C a .  H T O  

C K a > K C T c a  H a  Y B c a i i H c m m  K O T H H e c T B a  p a o o H i i x  M e c T ,  y B e a H H e H H H
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o o tC M a  H a jio ro B b ix  o t h h c .ic h h h  h  t .j . T .e . no3BOJiHT b  KOM nneKce 
Y.lYHLUHTb COUHa.lbHO-3KOHOMHLICCKHC yCJIOBHH OTJC.lbHblY paHOHOB.
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THE GLOBE PROGRAM: ENGAGING STUDENTS IN 
SCIENTIFIC RESEARCH AROUND THE WORLD

Patrick Parrish 
The COMET© Program, USA 

E-mail : pparrish@comet.ucar.edu

nPOTPAMMA GLOBE: ITPHBJIEMEHHE CTYflEHTOB K 
HAYHHBIM HCCJIEflOBAHHHM HA MHPOBOM 

nPOCTPAHCTBE
riaTpHK riapum

TIpozpaMMa KOMET, CUTA

The GLOBE Program (Global Learning and Observations to Benefit 
the Environment) is an international science education program 
engaging K-16 students from over 110 countries around the world in 
scientific observations and analysis. GLOBE's vision promotes and 
supports students, teachers and scientists to collaborate on inquiry-based 
investigations of the environment and the Earth system working in close 
partnership with national and international organizations including 
NASA, NSF and WMO.

Students engaging in the GLOBE Program observe, monitor and 
research their local environment using scientific protocols designed by 
scientists to collect data on the Earth system. The GLOBE Program is 
embarking on a new journey to engage youth to understand climate and 
empower them to become stewards of the Earth. The Student Climate 
Research Campaign (SCRC) will engage students in climate-related 
events and research. The SCRC will launch in September 2011 and 
continue through June 2013 and provide the opportunity to connect 
learners from around the world in the issues of climate that face the 
global community. It will leveraging the existing GLOBE teacher, 
scientist and citizen networks to focus attention on the importance of 
understanding the interactions in the Earth System which influence, 
control and force climate on the local and global scale.
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RELEVANCE OF TEACHING LONG-TERM FORECASTING 
TO SPECIALISTS IN AQUACULTURE

L.A. Gayko
Far Eastern Branch o f the Russian Academy o f Sciences, VI. I l ’ichev 

Pacific Oceanological Institute, Russian Federation 
E-mail: gavko@vandex.ru

Mariculture is cultivation of sea animals and plants. Mariculture is 
one of ways of increase in biological resources. The Sea of Japan and 
especially the Peter the Great Bay are considerably allocated among 
other seas of Russia on number of kinds of animals and plants, potential 
objects for cultivation. High concentration of experts of a different 
profile work in research institutes and high schools of this region for 
development of the mariculture. So, in Far Eastern State Technical 
Fisheries University training of students on the specialty «Ichthyology and 
Fish Culture» on the chair «Water Bioresearches and an Aquaculture» 
Fishery and Aquaculture Institute is made. But the training program does 
not include the disciplines allowing in aspect of a modem science to 
consider the influence of hydrometeorological and geophysical factors of 
environment on an aquaculture objects.

The sea aquaculture is biotechnologies complex on manufacture and 
processing of valuable sea animals and plants. In our country the 
cultivation of hydrobionts basically is carried out by an extensive 
method, i.e. in the natural sea environment. Therefore marine farming 
depends on the influence of the environment factors very mach. To 
provide profitability of marine farming, creation of the scientifically- 
proved methods of the long-term forecast of productivity of mollusks is 
necessary. Existing techniques of the productivity forecast of 
hydrobionts which use well-known methods of the formal statistical 
analysis are based on revealing of empirical dependences between 
environment and object; they are local in space and time. The time of 
paradigms change has come. To the place of the empirical approach it is 
necessary to enter the methodology based on modeling of cause-and- 
effect relation between hydrometeorological conditions and efficiency 
marine farming. Essentially new approach based on use for marine 
farming in prognostic purposes of the climatic information which are 
used for a long time at making out forecasts in agricultural meteorology 
is necessary [2, 4], The new methodology should connect the descriptive 
hydrobiological approach and agrometeorological, to which integration 
depth of the analysis of the phenomena and processes on a quantitative
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basis is characteristic. But the agricultural meteorology is the science 
studying climatic, meteorological and hydrological (land hydrology) 
conditions having values for agriculture, and we deal with a new 
direction of agricultural meteorology -  sea, studying influence of factors 
of the sea environment on mariculture objects. From here definition 
follows that the sea agricultural meteorology is the science which 
studies real-life relationships between weather, the sea environment 
condition, ground layers of atmosphere, atmospheric circulation and 
heliophysics factors during the previous period on the one hand and the 
productivity of cultivated cultures formed under the influence of these 
conditions, on the other hand. The sea agricultural meteorology (marine 
hydrometeorology) is based on methods of mathematical statistics and 
the probability theory. These methods allow making forecasts of 
productivity of biological objects of various advance time. Synoptic- 
statistical methods of the forecast of productivity of agricultural crops 
were developed on the basis of long-term weather forecasts methods [3, 
5], These methods consider set of the factors which are sources of long­
term anomalies of weather, therefore it is expedient to build multiple 
parameter schemes. Problems the marine hydrometeorology with 
reference to marine farming economy include working out of the long­
term forecast of productivity, creation concrete physic and statistical 
model of forecast and a settlement way of the forecast of productivity of 
object cultivation. In mariculture, as well as in an agricultural, a time 
number of productivity is non-stationary. These productivity 
fluctuations are caused by agrotechnology level, long-period climate 
fluctuations, etc. On analogies to agricultural meteorology, productivity 
of mollusks it is considered as the sum of two components: not casual or 
trend, the caused culture of the agrotechnology and long-period climate 
fluctuations; and a casual component which is defined by weather 
features of concrete year. The similar approach with reference to 
mariculture has been applied by the author for the first time on an 
example of the forecast of comb productivity [1].

On the basis of the above-stated it is possible to recommend adding 
the program of training of experts in an aquaculture with the discipline 
studying influence of hydrometeorological and geophysical factors of 
environment on mariculture objects and their long-term forecasts. 
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TuxooKeancKuü OKeanojiozmecKuû imcmumym um. B.H. Hjibmeea 
ffajibueeocmonuoe omdejieuue PAH, Poccuüctcax (pedepaifux

O a h h m  h 3  n y T e i i  v b c . i h h c h h ; !  Ö H O Jio rm ie c K H x  p e c y p c o B  

;iB .r;iC Tc;i M a p n K y jib T y p a  -  p a iB C jC H H C  m o p c k h x  ncH BO THbix n  

p a cT eH H H . R n o H C K o e  M o p e ,  n  o c o o c h h o  3 a n .  F le T p a  B e n m c o r o ,  
n o  HHCJiy B U JO  B JKHBOTHbIX H paCTCHH H , nOTCHUHa.lbHbl.X 

O dbeK T O B  K yjIbT H B H pO B aH H il, »HtUIHTC.lbHO B bU C .iaK )T C a C pC JH  

o c T a jib H b ix  M o p e i i  H a m e r i  C T paH bi. K o .r a r o n p m iT H b iM
n p c j n o c b i . r i a i M  j . r a  c o u a H n a  x o î h h c t b  M a p m a . ib T y p b i  b  s t o m  

p e r n o H e  o t h o c h t c h  Tarorce B b ic o K a a  K O H ircH T p a im a  
c n c i m a a n c T O B  p a 3 H o r o  n p o ( |) n . r a  b  H avH H O -H C C .rcjO B aT C .rbC K H x 

H H C T H T yT ax h  B y 3 a x  j . r a  o o c c n c n c H n a  p a 3 B H T m r 3 T o r o  

H a n p a B jie H m r .  Tare, b  /la.ibHCBOCTOLiHOM roey japcT B C H H O M

TCXHHHCCKOM pbl60X 03ifflC TB eH H 0M  yH H BepCH TeTe n]30H !B 0JH TC a 
n o jro T O B K a  c t s  j c h t o b  n o  en c im a.ib H O C T H  JV°3109 « H x r a o j i o r r w  h  

pblOOBOJCTBO» H a  K a (|)C jp e  « B o jH b IC  OHOpCCypCbl H

arcB a ic y jib T y p a»  Fh iC T H T yT a p b io o .ro B C T B a  h  arcB a icy jib T y p b i. H o  

n p o r p a M M a  n o jro T O B K H  H e B K jn o n ae T  m r c n u n .r u H b i .  

n o 3 B O Jia io in H e  b  a c n e r c r e  c o b p c m c h h o h  H ay rcn  y m iT b iB a T b  

B jim m H e  r n j p o \ i c t c o p o . r o r n Li c c k h x  h  r e o (J)h 3 h h c c k h x  (J ta rc ropoB  
c p c j b i  H a  M apHOObCKTbl,

M o p cK aa  arcBaKyjibTypa -  3 t o  uc.ib iii KOMnjreKC 
OHOTCXHO.rornH n o  npomBOjCTBV h  ncpcpaooTK C ucHHbix 
m o p c k h x  5KHBOTHbix h  p acT em m . B H am en  CTpaHe
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BbipamuBamie thjpoohohtob b ochobhom ocymccTBjacTca
3KCTCHCHBHbIM MCTOJOM. T.e. B CCTCCTBCHHOH MOpCKOH CpCJC. 
riosTOMy xoiaiicTBa MapuKvabTvpbi HaxojaTca b öoabinoH 
3aBHCHMOCTH OT BHHHHHH (JiaKTOpOB BHCLUHCH CpCJbl. MTOObl 
OOCCnCHHTb pCHTaOC.lbHOCTb BCJCHHa XO'»IHCTBa. HCOOXOJHMO 
C03AaHHe HaVHHO-OOOCHOBaHHblX MCTOJOB JOJTOCpOHHOTO 
npoTH03a ypo5KaiÍHOCTH MOJimocKOB. C’ylhcctby romnc mctojhkh 
np0TH03a yp05KaÍÍH0CTH rHjpOOHOHTOB. HCnOabiVfOLUHC 
o6meH3BecTHbie MCTOjbi (JiopMaabHoro CTamcTHHecKoro 
aHajiH3a, ocHOBaHbi Ha BbiaBjCHHH aMnupuHCCKux 
3aBHCHMOCTeÍÍ \IC'/KJY CpCJOH H OObCKTOM H HCJHKOM HOKaHbHbl
b npocTpaHCTBe h BpeMeHH. HacTajio Bpc\ia CMeHbi napajnr\i -  
Ha MecTO 3MnHpHHecKoro nojxoja Hŷ KHO bbccth 
MeTOAOJIOTHK), OCHOBaHHyK) Ha MOJCJHpO BaHHH npHHHHHO- 
CJieACTBeHHblX CB5IÍCH \IC'/KJY THjpOMCTCOpO JOTHHCCKHMH 
yCJIOBHHMH H npOJY KTHBHOCTbK) \iapHX03tfHCTB, HCOOXOJHM
npuHunnnaabHO hobmh nojxoj. ocHOBaHHbrä Ha 
Hcnojib30BaHHH j a  a xojihctb MapmcyjibTypbi b
npOTHOCTHHeCKHX HCjaX KJlHMaTHHeCKOH HH(|)Op\iaUHH. 
KOTOpblH JHBHO HCnO JbîY H3TCa npH COCTaBJieHHH np0TH030B B 
arpoMeTeopojiOTHH [2, 4], Hoßaa MCTOjoaorna joa>KHa
COejHHHTb OnHCaTejHïHblH rHjpOÔHOJIOTHHeCKHH n o jxo j H 
arpoMeTeopojiOTHHecKHH, c npHcymeii eMy KOMnaeKCHOCTbio h 
rjiyÔHHOH aHajiH3a ;ib.ichhh h npoucccoB Ha KOJiHHecTBeHHoii 
ocHOBe. Ho a rpo MCTCopoao rua -  sto HayKa, mynaiomaa 
KaHMaTHHecKHe, mctcopojothhcckhc h thjpojothhcckhc 
(rHapoaorHH cynin) ycaoBua. HMcromnc maacHna aaa 
ccjbCKoro xo iaiicTBa. a Mbi HMeeM jcao c hobhm HanpaBacHHCM 
arpoMCTCopoaornH -  MopcicHM, H3yHafomHM BauaHHC (JiaKTopoB 
MOpCKOH cpcjbl Ha OObCKTbl \iapHKY JbTY pbl. OTCfOja BbITeKaeT 
onpcjcacHHC. hto Mopciaia arpoMCTCopoaorna
(MapHTHapoMeTeopoaoTHa) -  3TO HayKa, KOTopaa HiynacT 
pcaabHO cymccTBViomHC cbjôh mokjy norojoii. cocToaHHCM 
MOpCKOH cpejbl, npH3eMHbIX CaOCB aTMOC(|)CpbI. aT\IOC(|)CpHOH 
IIHpKyjDHIHeH H TC JHO(|)H3HHCCKH\IH (JiaKTOpaMH B 
npCJUICCTByfOmUH ncpnoj C OJHOÍÍ CTOpOHbl H yp05KaHH0CTbK) 
KyabTHBHpyCMblX KyabTVp. (|)OpMHpyK)UiCHCa noa BJMaHMCM 
3THX ycaOBHH, c apyroii CTopoHbi. MapuzudpoMemeopojiozux 
oa inpycTca Ha MCTOjax \1aTC\1aTHHCCKOH CTaTHCTHKH h Teopnn 
BepOflTHOCTH. 3 th  MeTOabI n03B0aiH0T COCTaBaaTb np0TH03bI 
yp05KaiÎH0CTH OHOJOTHHCCKHX OObCKTOB pa3aHHHOH
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3a6jiaroBpeMeHHOCTH. C kho rmi ko-CTaTHCTu hcc k hc mctoum 
np0rH03a ypOHCaifflOCTH CCJLbCKOXO'UIHCTBCHHblX KyjIbTyp 
pa3pa6aTbiBanHCb Ha ocHOBe mctohob jojirocpoHHbix nporH030B 
nOrOJbl [3, 5], YHHTblBaLOLUHX mhovkcctbo (JiaKTOpOB,
HBJIinOHIHXCH HCT0HHHK3MH HO.irOBpCMCHHblX aHOMajIHÍÍ
norojbi. no3TOMy u c . i c c o o o p a m o  CTpomb
MHoronapaMeTpHHecKHe cxeM bi. B cajaun
\ iá p h r i u p o  MCTCO po.io ru h npHMeHHTejibHO k xo'»iHCTBa\i 
MapHKyjibTypbi bxohht pa3paÖ0Tica H O .i r o c p o H H o ro  nporH03a
yp05K aíÍH 0C T H  M apU X O iaiiC T B . C O 'U aH H C  KOHKpCTHOH 

npOrHOCTHHCCKOH (|)H!HKO-CTaTHCTHHCCKOH M OJC.IH  H 

p a c LiC T H o ro  c n o c o o a  n p o r H 0 3 a  v p o ’/KaÜHOCTH o ö b e K T a  

KyjTbTHBHpoBaHHJi. B MapnicyjibType, KaK h b
Cejn>CK0X03HHCTBeHH0M npOHiBO JCTBC. BpeMeHHOÍÍ ptfj 
ypo5KaíÍHOCTH hbjuictch HCCTa uho Ha p h bí m . t .k. KO.icoaHioi 
ypo5KaíÍHOCTH ooycaoB.iCHbi ypoBHeM arpoTexHHKH,
AOJironepHOAHbiMH KO.icoaHioiMH KjiHMaTa h T.n. Ilo aHauoriiH c  

arpoMCTCopoaorncH. ypoucaiiHOCTb mojijiiockob
paccMaTpuBacTca KaK cyMMa ubyx cocTaBjunomHx: 
HecjiyHaíÍHOH hjih tpchjoboh. o6ycjiOBjieHHOÍí Kyjibrypoií 
arpoTexHHKH h jo.ironcpnojHbiMH KOucoaHioniH KjiHMaTa; h 
cjly ua h ho h cocTaBjunoincií. KOTopan onpcucuacTca norouHbiMH 
OCOÖCHHOCTHMH KOHKpeTHOrO rOja. riOUOOHblH nouxou 
npHMeHHTejibHO k MapHKyjibType 6bui npHMeHeH aBTopoM 
BnepBbie Ha npHMepe nporuo ia ypo>KaÜHOCTH rpcocuiKa [1],

Ha OCHOBaHHH BbIH ieH 3JI05K eH H 0T0 M05KH0 pCKOM CHJOBaTb 
U o n o .iH H T b  n p o rp a M M y  n o u ro T O B K n  H e c n c u n a u n c T O B  n o  

aK B aicy jibT ype  jhchhhuhhoh. HiVHaio in c i i  buhuhhc
THUpOMeTeOpOJIOTHHeCKHX H TCO(J)H3HHeCKHX (J)äKTOpOB cpcubi H a 
OObCKTbl M apH K yjibT ypb i.

A ic B a K y jib T y p a , b tom hhc.ic  M o p c K a a  ( M a p u K v u b T y p a .  T .e . 

B b ip a iu H B a H H e  mopckhx o p raH H 3 M O B ), -  B a u m e  H in a n  h B ec b M a  
n c p c n c K T H B H a a  O T p a c jib  M n p o B o r o  p b io  hoto x o u i i i c T B a .  r jiaB H biM  

O T jiH u n eM  M a p H K y jib T y p b i OT n p o M b ic j ia  hbjihctch to, hto p a  iB C u cH u c  h 
T O B ap H o e  B b ip a iu H B a H H e  mopckhx op raH H 3 M O B  n p o H îB O U H T ca  b 
K O H T p o .iu p y  C M bix y c jiO B H n x , B K .n o u a a  n e p e c e j ie H H e  h 
aKKJIHM aTH3aUHIO, OHOUOTHHCCKYK) MC.IHOpaUHLO. H3MCHCHHC 
n a p a M e T p o B  c p c j b i  b n c u a x  c o u a H u a  o u a r o n p n a T H b i x  yc jiO B H H  u n a  

K y JIbT H B H py eM bIX  O praH H 3M O B  H T. u .  O CHOBHblM H OObCKTHMH 

M a p H K y jib T y p b i hbjuhotch 6ecn o 3 B O H O H H b ie  (mhjhh. y c T p n u b i .
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r p c o c u iO K . T p e n a H r ,  k p c b c t k h ) ,  B o n o p o c u n  ( n a \ u i H a p i o i .  a H ( |) c u b u m i  h  

n p . )  h  p b iö b i  ( j i o c o c e B b ie ,  o c e T p o B b ie ,  K C (|)ann  h  n p ) .  T jiaB H b iM  
o t j i h h h c m  M a p H K y jib T y p b i OT n p o M b ic j ia  h b u h c t c h  t o ,  h t o  p a i ß c n c H i i c  h  
T O B ap H o e  B bipa iH H B aH H e m o p c k h x  op raH H 3 M O B  n p o i i iB o n i iT c n  b  

K O H T p o jiH p y e M b ix  y c jiO B H H x , B K jn o H a a  n e p e c e j ie H H e  h  

aKKJIH M aTH 3aiIH IO , OHOUOTHHCCKYIO M C.lH O pailH K ). H3M CHeHHe 

n a p a M e T p o B  c  p e n  bí b  u c . i i i x  c o u a H i u i  o n a r o n p io iT H b ix  y c jiO B H ií n o n  

K yjIbT H B H pyeM blX  OObCKTOB H T. 0 .  HCTOpUSI HCKy CCTBeHHOTO 

B bipaiH H B aH H H  HejIOBeKOM  pa3JIH H H bIX  B U JO  B BO JH blX  OHOpCCVpCOB 
BOCXOflHT K TJiyÖOKOH OpCBHOCTH. PaiBCOCHHCM  Y CTpiIU  33H H M ajIH C b B
P h m c k o í í  H M n ep H H  o o . i c c  2 0 0 0  j ie T  H aian . b  Æ i o h h h  -  c  VIII b . h .  3. 

O jH a K O  H H TeH CH B H oe p a3B H T H e K p y n H O M a c u iT a o H o ií  M a p H K y jib T y p b i 

H a n a j i o c b  n o c n c o H i i c  2 - 4  n c c i i r a u c r a n  h  n p o n o n > K a c T c n  c  

H a p ac T a io iH H M H  T eM naM H .

M o p c K a a  a K B a ic y jib T y p a  -  3t o  u c . ib i i í  K O M njieKC ö h o t c x h o j i o t h h  n o
np O H  iBOJCTBV H nC pCpaO O TK C UCHHblX MOpCKHX /KHBOTHblX H paCTCHHH. 

B H a c T o a m e e  Bpc\ui b  m h p o b o h  n p aK T H K e n c n o n b iv iO T c n  T p n  r a n a  
npOUCCCOB KV .1 bTH B H p  O B a  H H 51 MOpCKHX THnpOOHOHTOB:

1 ). 3KCTeH CH BH bIH . 2). HHTCHCHBHblH. 3). CM C H iaH H blH . 

3KCTCHCHBHbIH MCTOO OCHOBaH H a HCn0JIb30BaHHH eCTeCTBCHHOH 
OHOnpOjyKTHBHOCTH MOpCKHX 3KOCHCTCM O-III KyjIbTHBHpOBaHHH /KHBOTHblX

h  B o n o p o c n c i i  [1], 3ro m h o  ro BC k o  Baii npaK TH K a M apH K yjibT ypbi. C6op 
\ 10.10011 H nOJipailIHBaHHC B CaUKaX H jm  H a OHC npOHÎBOnHTCII B

20 3K3./caflOK
noflsecHoe BHpamHBaHHe

30 3K3./cajOK
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Q
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Phc. 1 TexHOJiOTHHecKaa cxeMa b b i p a ui h bh h 101 npHMopcKoro 
rpcocuiKa: 1 -  cerabie KO.i.iCKTopbi n u n  c6opa cnaTa rpcocuiKa: 2  -  

cerabie canioi non BbipamiiBaHiui rpcocuiKa
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ecT ecT B eH H bix  y c jiO B H ax  H cnocpcncT B C H H O  H a  M ecT e c ö o p a  h j h i  b  M e c r a x  c  

ö o j i e e  o u a ro n p u n T H b iM H  y c u o B H n \iH  ( p u e .  1 ). h j h i  H a  nonouH H TC U bH O  

y  craH O B jieH H bix  c y ó c i p a r a x  (HCKy ccT B eH H bie p n ( |ib i h  n p . ) .
C o B p e M e H H o e  p a í B i m i c  M a p H K y jib T y p b i h  y b c u h h c h h c  e e  n o  . i n  H a

M HpOBOM p bIH K e pblO H O H  npOUVKHHH OOYCUOBUCHO HOBbIM, OOUCC 

B bicoK H M  y p o B H e M  e e  p a i B i m i n  -  h h t c h c  h  <|i h  k h  h h c ii  3 t o h  O T p ac jiH  

X0 3 HHCTBa. M HTCHCHBHan M a p H K y jIb T y p a  -  3 TO aKTHBHOe 

H C K yccT B eH H oe  B0 3 n e iic T B H e  H a  o n H y  h j i h  B ce  e r a n n a  n c ro H e H H o r o  
HHKUa OObCKTH K\ UbTHBHp O B a HHÍI. 3 r 0  HCKVCCTBCHHOC
B O c n p o H 3B oncT B O  m o j i o u h  h  e e  n o n p a iu H B a H H e  b  3 a B o n c K H x  v c u o B i in x .  

h j i h  B H e c e H n e  H a  M o p c io ic  n u a H T a m iH  n o n o jiH H T e jib H b ix  k o p m o b  h j i h

YUOOpCHHH.

H o  n a i n e  b  n p a K T ira e c K O H  ucnTCU bH OC TH  B C T p c n ac T c n  C M em a H H b iíí 

T H n  BCnCHHil MOpCKOTO XOW HCTBa. H pH  3 TOM npHM CH M O TCn HJIH 
HCKy c cT B eH H o e  n o n y n c H H C  M o n o o n  c  n o c j i e n y io iu H M  e e  n o p a iu H B a H n e M  
b  e c T e c T B e H H b ix  y c jiO B H H x , h j i h  n o n y n c H H C  M o n o o n  o t  u h k h x  

n p o H 3 B o n H T e jie ii  c  n o c j i e n y io iu H M  e e  n o n p a m u B a H H C M  b

HCKyCCTBeHHblX yCJIOBHHX.

C o iIH a jIb H O -3 KOHOMHHeCKHMH Iip en n O C b lJIK aM H  p a iB H T H n  

n p n o p o K H o r o  (J ie p M e p c T B a  n B u n c T c n  T a ïo K e  t o ,  h t o  3 t o  o u h h  h 3 

HeMHOTHX BHnOB UCnTC.lbHOCTH. K O TO pblíí MO'/KCT UHTb nO C TaTO LIHOC 
KOJIHHeCTBO paÖ O H H X  M eCT H aC ejieH H K ) na.lbH CBO CTO HH blX  nOOCpC’/KHH 

[ 1 ] . K p o M e  3 TOTO, HCM anoBavKHbiM  (JiaK T opoM  iiB u n c T c n  h  y B e jiH H e H n e  

c p e n H e r o  y p o B H H  o u a r o c o c T o n H u n  H a c c u c H im . ( J io p M n p o B a m ie  y  H e r o  

H yB CTBa « n o m i m a » .  a ,  c j ie n o B a T e jib H O , h  n o B b im e H H e  O TB ercTB eH H O C TH  
3a  c o x p a H e H H e  yc jiO B H H  n u n  M H o r o j ie T H e ro  p aH U T C U b H o ro  
n p u p o n o n o u b iO B a H i i n .

ü n o H C K o e  M o p e ,  h  o c o o c h h o  3a jn iB  n e T p a  B e j n i K o r o ,  n o  HHCJiy
BHUOB ’/KHBOTHblX H paCTCHHH, nO TCH H IiaU bH blX  OObCKTOB 

KyJlbTHBHpOBaHHH, 3HaHHTCJIbHO BblUCUMOTCn CpCUH OCTajIbHblX MOpeíí 
H arneii CTpaHbi. M o p c im e  3 K0 C iiC T C \ib i 3ajiHBa n e T p a  B c jih k o to  -  
H a n o o n c c  o o r a T b i c  b P o c c h h , TaK KaK H a x o n m c n  y>kc Ha r p a H im c  

c v o T p o n iiH C C K o ro  n o n c a .  HajiHHHe 3aKpbiTbix 6 yxT  h  3ajiHBOB, B b ic o im n  
npOnyKTHBHOCTb n p H O p C ’/KHblX BOU H HX C p a  B H HTCU b Ha il HHCTOTa 
no3BOJiíiiOT CHHTaTb npH M opcK H Íí Kpaíí BecbM a nepcneKTHBHbiM 
pernoH O M  n u n  p a í B i m i n  MapHKyjibTypbi.

K o n a ro n p H n T H b iM  n p e n n o c b u n c a M  u - in  c o u a H i m  x o 3ü h c t b  

M a p m c y jib T y p b i b  s t o m  p e r a o H e  o t h o c h t c h  T a ïo K e  B b ic o in in  

K O H iieH T pauH H  cneiiH ajiH C T O B  p a 3 H o r o  n p o i jm ju i  b  H ayH H O - 
H C C JienoB aT ejibC K H x H H C T m y T a x  h  B y 3a x .  3 r o  T n x o o K eaH C K H H  H H C T m yT  

p b iO H o ro  x o  in iicT B a  h  O K eaH O ipaiJfflH , H H CTH TyT ô h o j i o t h h  M o p n  / ) B O  

420
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P A H , TnxooKeaHCKHH OKcaHOuoruHCCKHH HHCTHTyT f lB O  P A H ,
/plUbHCBOCTOHHblH rOCYUHpCTBCHHblH yHHBepCHTeT, /plUbHCBOCTOHHblH 
TeXHHHeCKHH yHHBepCHTeT, /plUbHCBOCTOHHblH pblOO.XOiHHCTBCHHblH 
yHHBepCHTeT, b KOTopbix npoB onnTcn npaKTHHCCKnc h  tcopcthhcckhc  
hccucuobhhhh n o  OTUcubHbiM npooucM aM  MapHKvubTvpbi h  nonroTOBKa 
cncHnauHCTOB pa3H oro npo(|m uH n u n  ooccncncHUH paiBUTun o ro ro  
HanpaB.iCHHH. Onbir paooTbi c sth m h  c ne  h h a u  h cth m h . a thic/KC litchhc 
uckhhh  Ha Ka(|icnpc «B onH bic ÖH opccypcbi h  aKBaKyjibTypa» HHCTHryTa 
pbioouoBCTBa h  aKBaKvubTvpbi /laubpbiOBTV ia noKa3auH, hto nporpaM M a
nOUTOTOBKH CTYUCHTOB He BKJHOHaeT UHCUHnUUHbl. nO'!BOUHK)UIHC B
acneKTe c o b p cm ch h o h  Hayicn ynnrbiB aT b b u h h h h c  
THUpOMeTeOpOJIOTHHeCKHX H TeO (J)H3HHeCKHX (JiaKTOpOB cp cn b i Ha 
oöbCKTbi MapHKyjibTypbi c  HC.ibK) nocTpoeHHe m ou cu ch  n o u ro cpoH H oro  
np0TH03a VpO/KHHHOCTH (J)H3HKO -CTaTHCTHHeCKHMH MCTOUHMH. 
C. nc  u  h  a  u  h  CTa m h  pa3pa6aTbiBajiHCb jiirnib OMnupuHCCKHC m c to u h k h  
iiporH03HpoBaHHii BpeMeHH H anajia  HepecTa, cpoKOB h  h h t 6h c h b h o c th
OCCUHHHH JIHHHHOK, njIOTHOCTH C n a T a  MOJIJIIOCKOB.

^ajibHHH B o c to k  P o c c h h  c h h th c tc h  «pouH H oii» o tc h c c tb c h h o h  
MapHKyjibTypbi. H m chho  Ha lo re  /lau b H cro  BocTOKa, b  XacaHCKOM 
p aäo H e  npH M opcK oro  upan 6 buio c o en a h o  nepB oe b  P O  x o îh h c tb o  
MapHKyjibTypbi m ojh h o ck o b  b  1971 r .  [2], O u h h m  h3 TpauHHHOHHbix 
oöbeKTOB Ky jibTHBHpoBaHHH b 3aji. n e T p a  B ejiHK oro h b u h c tch  
npHMopcKHH rpcocuiOK Mizuhopecten yessoensis, KOTopbrii oonTacT  y  
o cp cro B  ripHMopbH. o. CaxajiHHa, KypnubCKHx o -b o b , y  ceßepH bix
OCpCrOB K opeH  H Æ iO H H H  H HBUHCTCH UCHHblM npOMbICJIOBbIM OObCKTOM.

B H anieii CTpaHe BbipaiuHBaHHe th u po ö ho h to b  b  ochobhom

0 CY LHCCTBHHCTCH 3KCTeHCHBHbIM MCTOUOM. T.e. B eCTeCTBCHHOH MOpCKOH 
c p cn c . n03T 0M y npH  (JlyHKHHOHHpOBaHHH MapH.XOiHHCTB. 
p a c n o u o ’/KCh hbix b  npnopoKHOH n a c r a  Mopn. 6 ojn>m oe mancHHC 
npHOOpCTaKJT CBCUCHHH 0  BUHHHHH Ha COCTOHHHC MOpCKHX 3K0CHCTCM 
(JiaKTOpOB BHeiHHeii cpcnbl. OCOOCHHO KJIHMaTHHeCKHX. H o  U-IH H3yHeHH5I 
BJIHHHHÍI T3KHX (JiaKTOpOB Ha OHOUOTHHCCKHH OObCKT H Ha TeXHOJIOTHIO
n o  e ro  BbipaiuHBam no hcooxouhm  HenpepbiBHbiH nunTCUbHbiH p a n
HaÖjHOUCHHH Hau OObCKTHMH B nOCTOHHHOM MeCTe, B nOCTOHHHbIC CpOKH, 
TO eC T b HCOOXOUHM nOCTOHHHblH MOHHTOpHHT. XO'iHHCTBa
MapincyubTypbi h  hbuhiotch TaicHM HueaubHbiM m o h h to ph h to m , ru e  
HaÖjHOUCHHH 3a OÖbeKTaMH Ky JIbTHBHpO B3HHH BCUVTCH peiyjHipHO. 
ECTeCTBeHHO, HTO BCHHOM HCCUCUOBaHHH CBHiCH MC'/KUY (JiaKTOpaMH 
cp eu b l H npOUyKTHBHOCTblO MOJIJIIOCKOB HBUHCTCH COCTaBUeHHe 
npoTH03a. BTOObi o o ccn cn n T b  p e n raö e jib H o e  bcuchhh xoiHHCTBa. 
HeoöxouHMO C03uaHHe HayHHO-oöocHOBaimbix m ctouob uouro cp o H H o ro
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n p o r a c m  vpouaiHHOCTu m ojijiiockob . C uo>khocth cocT aB uem m  npo rH 0 3 a
UUH OHOUOTHHCCKOH CHCTeMbl COCTOHT B TOM, HTO 3T a CMCTCMtl HBUHCTCH 

OTKpbTTOH H npaKTHHeCKH HeB03M05KH0 YHCCTb BCe (JläKTOpbl, BUHHIOmHC
Ha npouccc ee paíBimoi. CymecTByiomHe mctouhkh nporH03a
ypOHCäHHOCTH MOUOUH THUPOÖHOHTOB HO C HT 3MnHpHHeCKHH XapaKTep. 
HacTauo bpcmh CMem>i napaunru -  Ha MecTO aeinnpuHCCKoro nouxoua 
HCOOXOUHMO BBeCTH MCTOUOUOrHK). OCHOBaHHyiO Ha MOUCUHpOBaHHH 
npHHHHHO-CJieUCTBeHHblX CBHiCH MC’/KUV THUpO \ ICTCOpOUO rHLICC K H M H 
yCJIOBHHMH H npOUyKTHBHOCTblO \iapHX03HHCTB. HCOOXOUHMO
TeopeTHHecKHe n o n x o n b i  a r p o  e i c t c o  p o u o  r u n  paccMarpHBarb
npHMCHHTCUbHO K XOiHHCTBaM M apHKYUbTVpbl. 3 ro  HOBOe HanpaBUCHHC 

arpoMeTeopojiOTHH -  MopcKoe, s a n a n c n  KOToporo h b u h c t c h

HH(|)OpMaUHOHHOC OOCUY'/KHBaHHH X03HHCTB MapHKYUbTVpbl. B 
npeucTaBjiiieMOH paooTC paee e laTp h b3K)tch ocho b bí stoto HanpaßucHiiH. 
H HCOOXOUHMOCTb C03UHHHH HOBOTO KypCa npH nOUrOTOBKe
eneiiHauHCTOB aKBaKvubTvpbi. pacicpbiBaiomcro ochobh MopcKoii 
arpoMeTeopojiOTHH.

Ilo laona ro Bpc\ic hhocth Bce nporH03bi, npuMCHHCMbie b 
HacTOHHiee bpcmh b MapuKvubTvpc nun npcncKaebiBaHiui ypouciHHOCTH. 
M05KH0 pa ucuHTb Ha TpH ipynnbi: nourocpoHHbic. KpaTKoepoHHbie h 
tckyihhc. Jlpjizocpomibie npoTH03bi HMeiOT laona ro Bpc mc HHOCTb uo 
HeTbipeX MCCHHCB H COCTHBUHIOTCH Ha OCHOBe MHOrOUCTHHX 
ÖHOJIOTHHeCKHX, THUpO MCTCOpOUOrUHCCKHX H (|)CHOUOrUHCCKHX 
HaÖjHOUeHHH. TOHHOCTb UOUTOCpOHHblX np0TH030B 33BHCHT OT 
UUHTeUbHOCTH pHUa HaOUIOUCHHH H OObCMa COÖpaHHOrO MHOrOUCTHCrO
MaTcpnaua. KpaniKocponnue nporH03bi oxBaraiBaiOT ne p non b 
HecKOJibKO cyTOK uo Hanaua HepecTa. JJfln coctubuchuh nporH03a h3 
npupouHbix nonyuHHHH ucuacTCH Bbioopiui nouoB03peubix mouuiockob 
H npOH3BOUHTCH OHOUOTHHCCKHH aHaUH3. TetCyii{lie np0TH03bI 
BbinouHinoTCH nocue Ha nana occuaHirn uhhhhok Ha KOuueKTopbi. B 
cuynae hohbuchhh b nuaHKTOHe hobhx rcHcpaunii uhhhhok movkho 
peKOMeHuoBaTb uonouHHTeubHbiH cöop cnaTa huh npeuuaraTb Mepbi, 
npCUOXpaHHKHHHC KOuueKTopbi OT HiOblTOHHOTO OCCUaHHH.

TaKHM oöpa30M, cymecTByKmme mctouhkh nporHompo BaHHH 
nuoTHOCTH cnaTa npHMopcKoro rpcocuiKa ocHOBbiBaiOTCu Ha 
BblHBUeHHH 3MnHpHHeCKHX 3aBHCHMOCTeH MC’/KHY pa3UHHHbIMH 
ÖHOUOTHHeCKHMH H THUpOUOTHHeCKHMH nO IUI ' ÎHTCUH M H. llpH 3TOM B 
KauccTBC npeuHKTopoB Hcnoub30BauHCb HaKonucHHan cyMMa Tenua 3a 
onpeueueHHbie ncpnoubi paíBimoi. BapnaocubHOCTb noBepxHOCTHoii 
TeMnepaTypoii bou bí b 3th ncpnoubi. uuHTeub HOCTb ueuoBoro ncpnoua. 
3 th  noKa3aTeuH b pa3UHHHbix KOMOHHauiuix Hcnoub30BauHCb npn 
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c o c T a B j i e H H H  n p o r H 0 3 0 B .  T a K O H  no jxo j k  n p o r H 0 3 H p o B a H i n o  

n n o T H O C T H  c n a T a  n p n M o p c K o r o  r p c o c u i K a .  o c H O B a H H b r ä  H a  B b i a B . i C H H i r  

3 M n n p n n e c K H x  3 a B n c n M O C T e n ,  h c .i h k o m  j i O K a j i e H  b  n p o c T p a H C T B e  n  

B p e M e H H .  I l p n  s t o m  o c h o b h o c  B H H M a H n e  y j c . i a c T c a  n o n c K y  n p a \ i b i x  

S M n n p n n e c K H x  c B a s c i i  m o i q y  c p c j o ü  n  o o b c k t o m . h  H c n o . i b i y i O T c a  

O O I H C H Î B C C T H b lC  M C T O J b l  ( J lO p M a j I b H O T O  C T a T H C T H H C C  K O  T O  a H a j I H 3 a .

Ho n p n M e H e H n e  n p o m o 3 a  t o j h >k o  b  s t o m  a c n e i e r e  m a i i r r c . i b H O  

O r p a H H H H B a e T  B 0 3 M 0 5 K H 0 C T H  r H j p o M C T C o p o . i o r H H C C K o r o

o 6 c .i y >k h  B a r n i a  x o  i a u c T B  M a p H K y j i b T y p b i  h  H e  n o 3 B O J i n e T  c o c T a B H T b  

n p o T H 0 3 b i  c 6 o j i b H i o í í  3 a 6 j i a r o B p e M e H H O C T b i o .  p c m c H i i a  j a j a i n

n p 0 T H 0 3 H p 0 B a H H Í I  V  p O ’/ K a Ü H O C T H  M O J I J I I O C K O B  H C O O X O J H M

n p u H u u n u a . i b H O  h o  b  b í  ü  n o j x o j .  o c H O B a H H b r ä  H a  H c n o j i b 3 0 B a H H H  c u a  

X 0 3 J I H C T B  M a p H K y j i b T y p b i  B n p O T H O C T H H e C K H X  H C . ia . X  K J I H M a n w e C K O H  

H H ( J ) O p M a i I H H ,  K O T O p b l H  C U 1 B H 0  H C n O . l b i V  lO T C I I  n p H  C O C T a B J ie H H H  

n p 0 T H 0 3 0 B  b  a r p o M e T e o p o j i O T H H  [4, 7], Ho b  j o . i r o c p o i H O M

n p 0 T H 0 3 H p 0 B a H H H  Y p O ’/K Y lC B .  n O M H M O  n O r O J H b l X  y C J I O B H H ,

y H H T b l B a i O T C I I  H ( J i a K T O p b l ,  C B a î a H H b l C  C  O H O . lO r U H C C K H M H

o c o ö e H H O C T ü M H  K y j i b T y p b i  h  T e x H O j i O T H e i i  ee B b i p a m i i B a H i u i  [6], ü p n  

H C n 0 J I b 3 0 B a H H H  3 T H X  M C T O J O B  H C O O X O J H M O  Y H H T b l B a T b  p e a j I b H O  

c y m e c T B y i o i H H e  C B a w  m o i u v  n o r o j o i i .  o c o o c h h o c t i i m h  a T M O C ( | ) c p H O Ü  

I I H p K y j H H I H H  H C O C T O I I H H C M  n O J C T H . i a i O I H C H  n O B e p X H O C T H  B
n p e j i H i e c T B y i o i H H H  n c p n o j  c o j h o h  C T o p o H b i  h  y p o v i c i Ü H O C T b i o  

c c . i b C K O x o » i H C T B C H H b i x  K y j i b T y p ,  ( | ) o p M n p y i o m c H c a  n o n  b .i i u i h h c m  

3 T H X  y C J I O B H H ,  C  j p V r O H  C T O p O H b l .  T a K H M  0 6 p a 3 0 M ,  H O  B a i i  M C T O J O . l O r H a  

A O J D K H a  O a i l i p O B a T b C a  H a  M O J C . l I i p O  B a H H H  n p H H H H H O - C . l C J C T B C H H b l X  

C B I I i C H  M C ’/ I U y  r H j p O M C T C O p O . l O r H H C C K H M H  V C . I O B I U I M H  H 

I i p O J i y K T H B H O C T b l O  M a p H X O H I H C T B .  T . e .  H C O O X O J H M O  C O C J H H C H H C

o n n c a T e j i b H o r o  r i u p o o  h o h o  ruicc k o  ro n o j x o j a  h

a r p o M e T e o p o j i O T H H e c K o r o ,  c i i p n c y m e n  e M y  K O M n j i e K C H O C T b i o  h  
r j i y Ö H H O H  a H a j i H 3 a  a  b u c h  n i i  h  n p o u c c c o B  H a  k o .i h h c c t b c h h o h  o c H O B e .

Ho a r p o M C T C O p o . i o r n a  -  o t o  H a y K a ,  m y n a i o m a a  i c n i M a T H i c c K i i c .  

M e T e o p o j i o r m i e c K H e  h  r i u p o n o r i i i c c K H C  ( n o H U M a c T c a  r i u p o . i o r i i a  

c y n i H )  y c . i O B i r a .  H M e i o m H e  m a i C H i i a  c u a  c e j i b C K o r o  x o a a i i c T B a .  a b  

H a n i e M  c c i y i a c  M b i  H M e e M  j c c i o  c h o b h m  H a n p a B j i e H n e M  

a r p O M e T e O p O J I O T H H ,  B K C H O ia iO I H H M  B . l H a H H C  ( J ia K T O p O B  M O p C K O H  c p c j b l  

H a  o o b C K T b i  M a p H K y j i b T y p b i .  H a 3 0 B e M  o t o  H a n p a B . i C H n e  y c j i O B H O  

M a p u z u d p o M e m e o p o j i o z u e ü . O T C K u a  B b i T e K a e T  o n p c j c c i C H i i c .  h t o  

A i a p u z u ó p o A ie m e o p o j io z u 'A  -  o t o  H a y K a ,  k o t o  pa a  h ï y m h c t  p e a j i b H O  

c y m e c T B y i o i H H e  c b h 3 h  m o k j y  n o r o j o r i .  a T \ i o c ( | ) c p H o i i  m i p i a c i a m i c i í  h  

n a p a M e T p a M H  M o p c K o i i  c p c j b i  b  n p c c m i c c T B Y i o i H H H  n e p  n o n  c o j h o h
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CTOpOHbl H yp05KaÍÍH0CTbK) Ky JlbTHBHpy eMblX KyjibTyp,
(|)OpMHpVK)LUCHCa n O J BCIHtfHHCM 3THX yCJIOBHH, C jpV rO H  CTOpOHbl.

MapuzudpoMemeopojiozux TaK  5Ke, KaK a r p o M e T e o p o j io r iu i ,  
o a w p y c T c a  H a  mctocuix \ ia T C \ia T H LiccK O H  CTaTHCTHKH h T e o p H H  

BepOHTHOCTH. C. T a  TH C TH LIC C K H C M CTO Jbl OCHOBaHbl H a  OHCHKC KaK 

CHHXpOHHblX, TaK  H aCH H X pO H H blX  KOppCCBIHHOHHblX 3aBHCHM OCTeÍÍ 
MeiKJiy ÎH aLICHHÎIMH p a  U H H H blX  riU pO M CTC OpO .lO rH H C CK H X  3.1CMCHTOB 

H o6l>eK TO M . 3tH M CTO Jbl n03B 0JH H 0T  COCTaBJUITb np0T H 03I>I
Y pO/KaHHOCTH OHOCIOriUCCKHX OOBCKTOB pa3JIHHHOH
3a6jiaroBpeMeHHOCTH. C  h ho m  h ko-CTaTHCTu hcc k hc MCTOjbi n p o rH 0 3 a  
ypOIKaiÍHOCTH CC.lbCKOXO'HIHCTBCHHblX KyjibTyp pa3pa6aTbiBajiHCb Ha 
OCHOBe MCTOJOB JOCHOCpOIHblX np0TH030B nOrO Jbl [5], YHHTblBaiOLHHX 
MHOIKeCTBO (JiaKTOpOB, aBCHHOLHHXCa HCTOHHHKaMH JOCHOBpCMCHHblX
aHOMajiHH norojbi. nosTOMy Hc.iccooopamo CTpoHTb 
MHoronapaMeTpHHecKHe cxeMbi. B jocirocpoLiHO\i nporH03HpoBaHHH 
ypo’/KacB b cejibCKOM xo»ihctbc. noMHMO norojHbix ycjiOBHH, 
yHHTbiBaiOTca h (JiaKTopbi, CBaaaHHbic c oho.iothhcckhmh 
ocoöeHHOCTHMH KyjibTypbi h TexHOJiOTHeii ee BbipauiHBaHiia. 3 th  
MeTOJbl n03B0JHH0T COCTaBJUITb np0TH03bI Y pO/KaHHOCTH paUHHHOH 
3a6jiaroBpeMeHHOCTH, b tom hhc.ic h jo  ceßa.

B aajaiH M a p u z u d p o M e m e o p o j i o z u u  npHMeHmejibHO k  xo3aiicTBa\i 
MapHKyjibTypbi bxojht pa3paÖ0TKa jocirocpoiHoro nporH03a
Y pO/KaHHOCTH M apHXO'HIHCTB. COÎCU1HHC KOHKpeTHOH npOTHOCTHHCCKOH 

(J)H3HKO-CTaTHCTHHeCKOH MOJCCIH H paCHCTHOTO CnOCOÖa n p 0 T H 0 3 a
Y pO/KaHHOCTH OObCKTH KY .1 bTH B H p 0  Ba H H a . CciCJOBaTCCIbHO. B MOpCKOM
(J iep M e p cT B e  c y c n e x o M  jojdkhh o b iT b  n p H M e H e H b i (Jih3hko-
CTaTHCTHHecKHe M C T O jbi. H cnojH >3y e M b ie  c u a  n p o r H 0 3 a  ypo /K aiiH O C T H  
ce.ibC K O xo 'iaH C T B C H H bix  K y jib T y p . Ha n e p B O M  S T a n e  c u a  stoto 
HCOOXOJHMO npO B eC T H  B b io o p  HaHOO.lCC HH(J)OpMaTHBHbIX

n p e jH K T O p O B , BJIHinOIHHX H a  OHOJOriUCCKHH OObCKT H H a  TeXHOJIOTHIO

e r o  BbipaiHHBaHHH. ^ a j ie e  hcooxojhmo npoßecT H  Hcc.icjO BaH iic 
BpeM eHHoro p a j a  ypo/KaiiHOCTH M apnxo iaHCTBa. B M apm cyjib rype, KaK 
H B CC.lbCKOXOîaHCTBCHHOM npOHÎBOJCTBC. BpeMeHHOH p a j  
ypoiKaiiHOCTH aB .iacTca HCCTa h  ho Ha p  h bí m . t.k. KO.icoaHiia
ypoiKaHHOCTH ooyc.iOB.iCHbi ypoBHeM arpoTexHHKH, jo jro n c p n o jH b iM H  
KOJieÖaHHJIMH KJIHMaTa H T.n. JJflSL BbUC.lCHHa H3 BpeMeHHblX pajO B  
ypoiKaHHOCTH 3THX cym ecTBeHHbix (JiaKTopoB arpoM eTeopojiOTH 
npCCUO’/KIUH HCn0JIb30BaTb nOHaTHC «TCHJCHHIUI» HJIH «TpCHJOBaa 
cocT aB juH om aa ypoiKaHHOCTH» [7, 8],

r i o j o o H b i H  n o j x o j  npH M eH H T ejibH O  k  M a p H K y jib T y p e  6 b u i  

n p H M e H e H  a B T o p o M  B n e p B b ie  H a  n p H M e p e  n p o r H 0 3 a  ypo /K aiiH O C T H  
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r p c o c u iK a  (1 , 8 ). I l o j  TepMHHOM «ypoiKaiiHOCTb» n o H H M a c T c a

KOJiHHecTBO n o a v H C H H o ro  n o c a j O H H o r o  \ i a T c p n a . i a .  K O T o p b rä  

npcjCTaB.uiCT c o o o ii  njiOTHOCTb o c eB m ero  Ha KOJUieKTopbi cnaT a 
rpCOCLUKa. Bbipa'/KCHHOC B 3K3./M2. I l o  aHajIOTHH C arpOMeTeOpOJIOTHeH,
ypoiKaiiHOCTb MOJijHOCKOB (Pt), paccMaTpiiBacTca KaK cyMMa jbyx
OCHOBHblX COCTaBJUHOHIHX: HCC.1Y LiaÍÍ HOÍÍ HJHI TpCHJOBOH (Et),
oöycjiOBjieHHOH Kyjn>TypoH arpoTexHHKH h jojroncpnojHbiMH 
KOJieöaHHHMH KjiHMaTa, h c.iyiaiÍHoií cocTaBjunomeii (APt), KOTopaa 
onpcjc.iacTca norojHbiMii ocoochhoctsimh kohkpcthoto roja (t), to  
e c n > :  Pt =  Et+ APt.

JJflÄ B b ijc a c H n a  H C C .iy ia iÍH o ií h j ih  T p c H jO B o ii c o c T a B ju n o m e ii  
y  pO/KaHHOCTH n p o H iB O jH T c a  c  r  a  a  >k h  b  a  h  h  c  p a j a  ypoviciHHOCTH  

MOJIJHOCKOB H CTO BbipaBH H BaH H e npH nOMOIHH aHa.lHTHHCCKHX 

(JiyHKiiHH. H a  ocH O B aH H H  a H a jiH 3 a  p a c n p c j c . iC H iia  o t k j i o h c h h h  o t  
T p c H ja  B e c b  H C xojH b iH  p a j  y  pO/KaHHOCTH ycjiO BH O  p a u c . i a c T c a  H a T p n  

r p y n n b i  j ie r :  B b ico  k o y  po>KaiÍH bic  (B b irn e  T p C H ja ). HH3Koypo5KaiÍHi>ie 

(HIDKe T p C H ja) H CpCJHC\ pO>KaÍÍHbIC (OKOJIO T p C H ja).
JJflÄ paciera cjiynaH H O H  c o c T a B ju n o m e ii  n p n  n o c T p o eH H H  

nporHOCTHHCCKOH c x e M b i 3 a  ocH O B y ö b i . ia  b í  i n a  T p c x y  poBCH H aa  

M O jc .ib . k o t o  p a a  x o p o r n o  c c o a  aapcK O M C H jO B a.ia n p n  n p o r H 0 3 e  

yp o>K aa p n c a  [ 8 ] ,  P aap aooT H H H aa aB T op oM  \ i o j c . i b  n p o r H 0 3 a  ypo>K aa  
m o j ij i io c k o b  (AP) T aïoK e T p cx y p o B C H H a a . M o j c . i b  y u u b iB a c T  

OJHOBpeM eHHO COCTOaHHC MOpCKOH c p c j b l  H npH3CMHI>IX CJIOCB 

aTMOC(|)CpbI. TpOnOC(|)CpHYK) HHpKY.iailHK). HHpKYJUIHHIO B CTpaTOC(|)CpC 

H rC.lHO(|)H !HLICCKHC (JiaKTOpbl [3, 9]:
AP = a i ( A i , A 2) + a 2 B +  a 3 (C i , C 2, C 3) + ¿u,

r j e  a i ,  a 2, a 3 h  -  KoaiJxJfflUHeHTbi y p a B H e H iw ; A i ,  A 2 -  n p c j i u c r o p b i .
YLIHTbIBaK)LHHC rC.lHO(|)H!HLICCKHC (JiaKTOpbl (C0.1HCLIH3a aKTHBHOCTb, 
CO.lHCHHblC H JiyHHbie 3aTMeHHil) H HHpKY.iailHK) CTpaTOC(|)CpbI 
(nO.lO’/KCHHC H HHTeHCHBHOCTb L111B); B -  npCJHKTOpbl. YLIHTbIBaiOUIHC 
HIipKY.iaHHK) TpOnOC(|)CpbI ((JlOpMbl aTMOC(|)CpHOÍÍ HHpKyjHmHH, TIHIbl 
CHHOnTHHCCKHX npOHCCCOB)! C i, C 2, C 3 -  npCJHKTOpbl. YLIHTbIBaiOUIHC 
OCOOCHHOCTH npH3CMHOTO COCTOHHHÍI aTMOC(|)CpbI H3J nOBepXHOCTblO TOTO 
paiioHa. no KOTopoMy nporHompycTca ypo>Kaii. (aHOMajniH TeMneparypbi 
B03nyxa, cyMMa ocajKOB 3a Becemiee-jieTHiní ncpnoj. i h c j i o  j h c h  c  

pauniHHbiMH THnaMH norojbi h  t . j . ) ;  o c o o c h h o c t h  c o c t o h h im  

nojCTH.iaio Lucii noBepxHoem cuiHHoro paiioHa (noBcpxHOCTHaa 
TeMneparypa h  cojieHOCTb MopcKoii BOjbi. h x  aHOMajnra, Bapnaoc.ibHOCTb. 
n po jo .i’/KHTC.i b h o  cru jiejOBoro ncpnoja h  t . j . )  h  yunbiBaiomHC 
OHO-IOTHICCKHC OCOOCHHOCTH OOBCKTH KyJlbTHBHpOBaHHa (CUlTbl Haua.ia H 
0 KO Hua Hua nCpiIOJOB 5KH3HeHHOTO HHKJia rHjpOOHOHTOB.
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n p o jo .T /K H T C .ib HOCTb 3THX n c p n o jO B .  h x  T ep M o ra jiH H H b ie  xapaK repH C T H K H

h t a ).
IlocKOJibKy ajiropHTM  cxeM bi n p o rH 0 3 a  6 bui ocHOBaH Ha 

CTaTHCTHHeCKHX MCTOja.X C YHCTOM rC.TH0(|)H3HLICCKHX. CHHOnTHHCCKHX 
H rHjpOMCTCOpO-lOrUHCCKHX OCOOCHHOCTCM. TO Tai«!51 CXeMa np0TH 03a 
HBJIHeTCH (J)H3HKO—CHHOnTHKO—CTaTHCTHHeCKOH.

B a> K H biM  HanpaBjieHHeM paiB U Tna npHK jianHoii
M a p u z u d p o M e m e o p o n o z u u  a B .a a c T c a  c o u a H n c  c h c t c m  p a u u H H o r o
ypO B H H  RJISL HH(|)OpM aUHOHHOrO OOC.lV/KHBaHHtf M apU X O iaiiC T B . 

c o c T a B jie H H e  rii ip o M C T C o p o .io ro -T C X H O .io rH H C C K H x  o . t o k - c x c m  
X03HHCTBeHHbIX p eH ieH H H , THjpOMCTCOpO-TOrHHCCKHX JO .irO C pO H H blX  

n p 0 T H 0 3 0 B , HCOOXOJHMblX J . l t f  HX npH H H TH H , H pC K O M C H jaH H H  nO  

B b io o p y  XO'itf HCTBCHHblX p eH ieH H H , C BtfîaH H blX  C npO H iB O JC T B O M

npHMopcKoro rpcocuiKa.
TaKHM o6pa30M , M a p u z u d p o M e m e o p o j i o z u x  H iv ia c T  peaubHO 

cymccTBViomHC c b i i w  m o i u y  n o r o jo i í .  c o c t o i i h h c m  M opcKoii c p c jb i .  
nproeM H bix  cnoeB  aTM0 C(|icpbi. aT\ioc(|icpHOH u n p ia a sm u c H  h  

rejIHO(J)H3HHeCKHMH (JiaKTOpaMH B npCJUICCTBVfOmHH n c p n o j  H 

ypo5KaHHOCTbio KyjibTHBHpyeMbix Kyjn>Typ, (|)opM npyK )m cHca n o j  
BJIHHHHeM 3THX yCJIOBHÍÍ, HTO nO'ÎBO.ltfCT COCTaBJIHTb cxeM bi npoTH 03a 
ÖOJIbHIOH 3a6jiarOBpeMeHHOCTH. C.lCJOBaTC.lbHO. npHMCHCHHC MCTOJOB 
arpoM eTeoponoTH H  k  M apm cyjibType npcjCTHB.itfCTCtf ooocHOBaHHbiM h  

nporpeccHBHbiM .
H a  O C H O B aH H H  B b IH ie H 3 JI05K eH H 0 T0  pC K O M C H JV C T C a J O n O .lH H T b  

n p o r p a M M y  n o j r o T O B K H  c n c H n a .iH C T O B  n o  a K B a i iv ib T v p c  j h c h h o t h h o h .  

jC T a . ib H O  H' »y Lia  K) u x c  h  b j ih i i h h c  r i i i p o \ i C T C o p o . i o r H i c c K H x  h  

rC O (|)H !H LICCKHX (JiaK TO pO B  C p C J b l  H a  O O bC K T bl a K B a iC y jIb T y p b l C H C .lbK ) 

p a 3 p aÖ O T K H  JO .irO C p O H H b lX  n p 0 TH0 3 0 B y p 05K aH H 0 CTH (J)H3 H K O - 

CTaTH CTH  LICC K H M H M CTO JH M H .

A b t o p  BbipaacaeT rjiy ö o icy io  npH3Harejn>HOCTb j o h c h t y  KatJicjpbi 
MeTeopojiOTHH H O C  f l B r y  (BjiauHBOCTOK) K.r.H. Jlap H ce  CTenaHOBHe
McpHblUIOBOH 3a UCHHbIC COBCTbl,
Buß. ino ipa(|)iiii
1. A n ia e  npoM bicnoBbix occnoiBOHOiHbix h  B ojopoc.ic ií M opeii /^LibH cro 
BocTOKa P o c c h h  /  A p 3a \ia 3HCB H .C . h  j p .  -  BjiauHBOCTOK, «AßaHTC». 2001. 
-  192 c.
2. BcaorpyjOB E .A . B h o j i o t h h  h  Kyjn>THBHpoBaHHe npHMopcKoro rpeöennca 
/ /  Kyjn>THBHpOBaHHe THXOOKeaHCKHX OCCnO'iBOHOHHblX H BOJOpOC.lCH. M .: 
ArponpoMH’uaT. 1987. C. 66-71.
3. ra in co  J IA . MapHKY.ibiypa: n p o rao 3  ypoaciHHOCTH c v ic t o m bo uchctbhii 
aÖHOTHHecKHx (JiaiciopoB. -  BjiauHBOCTOK, ^aubH ayra. -  2 0 0 6 .2 0 4  c.
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4. IlojieBOH A.H. npHKjianHoe mojc.ihpob;ihhc n nporH03npo Barme 
npOJYKTHBHOCTH nOCCBOB. -  JI., rHJ]X)MCTCOH U;iT. 1988. -  176 c.
5. CbHHYXOB r.B. CHHOnTHKO-CTaTHCTHLICCKHC MCTOJbl JO.irOC]X)LIHbI\ 
nporH030B norcubi Ha flajn>HeM BocroKe // Tpyjbi ^BHHTMH. 1977. Br>m. 
65. 168 c.
6. CupoTCHKO O.3 . riyTH pa iBHTna aipoMereopojiorHH -  MeTeoponorror h 
rnnponorror, 1990. — JVb6. -  C. 101-108.
7. y.iaHOKi E.C., 3a6ejiHH B.H. Mctoabi Koppc.mimoHHoro h 
perpeccHOHHoro aHajni3a b  arpoMeTeopojiorHH. -  JI., rruponcTCorruaT. 
1990.- 151c.
8. MupKOB K).H, üecTepeBa H.M. Hcnojn>30BaHne pecypcoB KjniMaTa h 
norcubl B pUCOBOJCTBC. -  JI., r  Hjpo MCTCO H’ uaT. 1990. -  160 c.
9. Gayko L. A. Interrelation between hydrometeorological and biological 
parameters of marine farms (on a example of economy, located on Japan sea 
north-western coast) /International Symposium on Circulation Research of the 
East Asian Marginal Seas (Creams), Fukuoka, Japan, January 26-28, 1999: 
Proceedings. -  Fukuoka, Japan, 1999. -  P. 249-253.

DEVELOPMENT OF INNOVATIVE TECHNOLOGIES FOR 
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V.N. Vorobiev, P.P. Beskid, V.B. Mitko
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PA3BHTHE HHHOBAIfHOHHBIX TEXHOJIOTHH B 
HAYHHO-OEPA30BATEJIBHOM ITPOHECCE 

POCCHHCKOTO rOCy/IAPCTBEHHOrO  
THHPOMETEOPOJIOTHHECKOrO YHHBEPCHTETA

BopoöbëB B.H., Beaam FLU, Mhtmco B.E.
P OCCUÜCKUÜ zocydapcmeeuubiii zudpoMemeopojiozunecKuü 

yuueepcumem, Poccuüctcax 0edepaifux 
AicryajibHOCTb paaBHTwi HHHOBaimoHHbix TexHOJiornii 

onpcjc.racTca reonojinmuecKon HCOOxojuMOCTbro ncpcxoja k  

y CTOHUHBOMy pa3BHTHK) BO BCeX C(J)epaX JCHTC.TbHOCTH. KOTOpOe 
MonceT obiTb ocymccTB.icHO to j i i> k o  Ha ocHOBe paîBHTna HayKoëMKnx n 
HHHOBaiinoHHbix TexHOJiornn.

/fra onpcjc.rcHna KOHKpeTHoro cojcp’/Karooi HHHOBaimoHHbix 
TexHOJiornii npnMeHHTejnmo k  PoccniicKOMy rocyjapcTBCHHOMV 
rnjpoMCTCopoaornHCCKOMy yHHBepcHTeiy (PrrM Y ), hcooxojhmo.
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n p o K j c  B c e r o ,  B buiBHTb o cH O B H bie  (JiaK T opbi, b jl u il o l h h c  H a  e r o  

(JlO pM H pO BaH He OT reO nO JIH TH H eCK H X  j o  C T pyK T ypH O - 
n p o (J )eccH O H ajn > H b ix , co o T B e T C T B y ro m H x  p o j i n  h  M e m y  h ;i y li h o - 
o 6 p a 3 0 B a r e j i i> H o r o  y u p o K jC H H a  b  r o c y ja p c T B C H H o n  o  p  r a  h  H ’ >,a u  h o  h  h  o  ii 

C T p y K T y p e .
B h c c j c j y c m o h  n p o o j c \ i c  ocH O B H biM H  r e o  n o a  h t  h lic c  k h  m  h  

(JiaK T o p aM H  H B jiin o T c a  p o j i b  h  M ecTO  y H H B e p c H T e T a  b  p c a . r m a u H H  
ro c y ja p c T B C H H b ix  j o k t p h h  h  K O H u c n u n ii .  b  n e p B y i o  o u c p c j b .  

K O H iien iiH H  o o e c n c H C H n a  H a u H O H a jb H o ii  6 e 3 o n ac H O C T H , B o e H H o ii 
JO K T pH H bl, JO K T pH H bl H H (|)O p\iaU H O H H OH  6 e 3 0 n aC H 0 C T H , MOpCKOH 
JO K T pH H bl. 3K 0J0T H H C C K 0H  JO K T pH H bl. C p C J H  H HCTpyM eHTOB 

p c a . r n i a u H H  o cH O B H b ix  r o c y ja p c T B C H H b ix  n o ji0 5 K eH H Íí B H y T p e H H e ii h  

BHe n iH e i i  h o j ih t h k h  b  H a c T o a m c c  B p c \u i  c ( | io p \ iy jH p o B a H b i

n p H o p m e T H b ie  H a u n o H a .rb H b ic  n p o e ic T b i,  o x B a r b iB a to m n e  HecKOJibKO 
Ba>KHbix o o .ra c T C H  •/KH,m c jc ;iT C jb H O C T H ,

A K T y a jIb H b IM  B CBHÎH C 3THM  HBJIHeTCH p a 3 p a 6 0 T K a  M CTOJOJOTHH H 

C O jep5K aH H H  HHHOBaUHOHHblX TeXHO JTOrHH B HHY LIH 0 -0 0 p a 3 0 B a T C  JbH O M  
n p o u c c c c  P rrM Y  c  y h c t o m  e r o  C T p y K T y p H O -n p o ( |)c cc H O H a jb H O H  

cn cu H (|)H K H . B K .rfo aaK )L u cii e o o T B e T C T B y io m e e  t c x h h h c c k o c  h  H e 

T e x H H u e c K o e  H a n p a B jie H H e , a  T a io ice  c ( |)o p \iH p o B aB L U H C ca  T p a j n u n n  h  

Ha K o n jie H H b r ä  o m > rr  p e r n o i i a j i b H o r o ,  ( J i c j c p a j b H o r o  h  
m o k j y  H a p o jH O r o  c o T p y jH H u c c T B a .

B 3THX yCJIOBHHX B KHHCCTBC OJHOTO H3 H an p aB JieH H H , 
c n o c o o c T B Y lo lu h x  p e m e H H K ) n p o o j c \ i b i .  b  PrTMY p a iB U B a c T c a  

H a n p a B jie H H e  H H T e H c rn Jm K a u n n  H ay  h h o - h c c  j c  j o B a T C j b c k o h  p a o o T b i  

C T y jeH T O B  n  a c n n p a H T O B  n e p e 3  c t y j c h h c c k h c  H H H O B au n o H H b ie  

H H (J)pacT pyK T ypi> i (CTY^-EIOPO). 3 t o  o ö y c j iO B n j io  n poB C jC H H C  
H C C JiejO B aH H H  B OÖjiaCTH BbHIBJCHHH M exaH H 3M O B  CO Bepm eH CTB OBaH H H  

n o jro T O B K H  H a y u H b ix  K a jp o B  b  B b ic m e n  n iK O Jie  n  p a íB H T iia  H a y m io -  

H c c .rc  j o  B aT C .rbc k o  lí p a o o T b i  C T y jeH T O B  n  a c n n p a H T O B , o n p c j c j H T b  

(J ty H K u n n  CTY^-EIOPO n  o u c h h t u  b j h h h h c  p c r n o H a j b H b i x
OCOOCHHOCTCH H a  BblO O p H an p aB JC H H H  JCH TCJbH O CTH  CTY JCHHCCKOTO 

KOHCTpyKTOpCKOrO OLOpO H B b lliyC K  C nC U H ajH C TO B . npO BCJCHH C 
M apK eT H H rO B blX  H CCJC JO B aH H H  TCXHOJOniHCCKOTO pa íB H T H ÍI p e m O H a ,  

OOOCHOBaTb CHCTeM y H H JH K aTO pO B  OUCHKH KOMMCpHCCKOTO 

n o T C H u n a ja  H a y n H O -T e x H n n ec K O H  n p o j y k u h h .

CTY/],-E K) PO H M eeT  B 0 3 p a c T  o k o j o  T p ë x  j c t  h  o c h o b h o í í  u c j b f o  

e r o  c o i j a H H a  ö m j io  o o c c n c u c H H C  y c j o b h h  j j w  p a c K p b iT iu i  n  
p e a j H  iaUHH JHHHOCTHblX TBO pneCK H X  CnOCOOHOCTCH C T y jeH T O B , HTOObl 

B n p o u c c c c  OOYHCHHH np H B H T b  HM H äBblK H  Ca MOCTO JITC J  b HO LÍ H ayHH O H  

p a o o T b i .  a  T a io K e  n o M o m >  O B jia je T b  c o B p e M e H H o ii  t c x h h k o h ,  
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MeTOAHKOií HaVHHbl.X HCC.1CJOB3HHH H MCTO JO-IOTHCH HtlYMHOrO
npoeKTHpoBaHHa. /IctfTC.ibHOCTb 6iopo pa iBHBacTca no HanpaB.rcHmiM
HayKH H TeXHHKH, OTBCLiaK)LUHM CYLHCCTBYfOLHHM B yHHBepCHTCTe 
cncuna.ibHOCTtfM « M o p c icn e  HH(|)opMannoHHbic cncTeM bi n  
o o o p y jO B a m ic »  n  «H H (|)opM annoH H aa 6e3onacHOCTb
TejieKOMMyHHKaiIHOHHblX CHCTeM».

CTY/l-ElOPO b  y H H B e p c H T e T e  n p c j c n i B . a c H O  b  T p ë x  p o n e B b i x  

( | ) y  H K U H Í I X .  C n O C O O C T B V f O m H X  C O B e p m e H C T B O B a H H K )  n O j r O T O B K H  

H a V H H b l X  I « U p O B  H  p a 3 B H T H K )  H3Y LI H O  -  H C C . I C J O  B a T C .T  b C  K O  H p a O O T b l  

C T y j e H T O B  h  a c n n p a H T O B :  n o j r o T O B K a  c n c i m a . m c T O B .  n p c j o c T a B . i C H n c  

p a o o H H x  M e c T  j a a  n p o B C j C H n a  n p a K T H K  c ty j c h t o b .  n p o B C j c m i c  HHP c  

O T p a c j i e B b i M H  n p c j n p n a T n a M H .

B COOTBeTCTBHH C 33KOHOM O CO'UaHHH BHC jpCHHCCKHX 
npeAnpHHTHH n p n  By3ax b  PrrMY couaK )T ca  HecKOJibKO Taicnx 
npeAnpHHTHH b  (JiopMe OOO, no3BOJunomnx peajin30Ban> pe3yjn>TaTbi 
HayHHbix pa3paÖ0T0K pa'um iH oro ypoB m i c t y j c h t o b .  acnnpaHTOB n  
n p cn ojaB aT cacií yHHBepcHTeTa. KjiaccrnJmKaiina noT pcoh t c . t bck h x  

c b o h c t b  n  noKa3aTejien KanecTBa nHHOBannoHHoro npojvKTa. 
xa pa KTC p h  ■ >y t o  ma a n x  h ;iy  Li h o  - t c x  h  h  l ic  c k  h  n n  pbiHOHHbiii noTCHima.i n  
MapKeTHHTOBbie HCC.acjOBaHna TCXHoaornHCCKoro paiBHTna pernoH a  
no3BOjnnoT o n p cjca n T b  HanpaB.iCHna (|)op \inp o  Barnia h h j h k ; i t o p o b  
pa3BHTHH HHHOBaUHOHHblX TCXHO J10THH HilY HHO-OOpaiOBaTC.lbHOrO
nponccca b  PrTMY. Hcno.ib iya 3t h  nH juK aT opbi m ojkho  p a 3paÖ 0 TaTb 
n p c j a o ’/KCHna no COBepmeHCTBOBaHHK) h;iy Li h o - 0 6 paao BaTC.r b h o  n 
AeaTejibHOCTH yHHBepcnTeTa.

RESEARCH PARTNERSHIPS: A KEY TOOL FOR CAPACITY
BUILDING

Venu Ittekkot
Leibniz Centre for Tropical Marine Ecology, Bremen, Germany 

E-mail: ittekkot@uni-bremen.de

HAYMHOE IIAPTHEPCTBO: KJIIOHEBOH HHCTPYMEHT 
flJIfl C 03M H H H  nOTEHHHAJIA

BeHy HTTeKKOT
Ifenm p Jleüôm afa m ponimecKoü MopcKoû okojiozuu, repM am m

The presentation will address the role of research in capacity 
building based on the experience and the examples derived from efforts 
within projects conducted in partnership with universities and research 
Institutions around the world as well as regional and international
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organizations. Exciting research themes, visionary individuals 
recognizing the benefits and taking advantage of research partnerships 
as well as long term commitments from governments have been 
ingredients of successful capacity building efforts. The lessons from 
such projects will be discussed within the context of the increasing 
awareness of the oceans and the opportunities that arise for coordinated 
investment for capacity development.
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PANEL 5 
Awareness raising of the importance of marine research 

and protection of marine environment on a scientific basis

AWARENESS RAISING OF THE IMPORTANCE OF MARINE 
RESEARCH AND PROTECTION OF MARINE ENVIRONMENT 

ON A SCIENTIFIC BASIS
Philippe Vallette

World Ocean Network, France 
E-mail : generalmanager@nausicaa.fr

yjIYHIHEHHE nPOCBELHEHHH O BA3CHOCTH MOPCKHX 
HCCJIEflOBAHHH H 3ALRHTE MOPCKOH OKPyaCAKHfiEH 

CPEflBI HA HAYMHOM OCHOBE
On.iunn B ajineTT  

Cenib "Mupoeoü Otcean", 0pam¡ux
There is one world ocean and we are all responsible for it. 

Motivating the widest audience worldwide to inspire new lifestyles that 
respect the ocean and the environment is the main objective of the 
World Ocean Network, (WON).

The World Ocean Network (WON) assembles over 250 
organisations: aquaria, zoos, educational organisations, science centres, 
natural history museums, media, NGOs all over the world. Their 
educational activities and mass communication media aim to inform and 
educate the public at large on ocean issues, to raise awareness of the 
paramount role that the ocean plays in everyday life, and to empower the 
general public to adopt appropriate individual and community behaviour 
to safeguard the oceans.

First mobilized during the International Year of the Ocean in 1998 
on the initial request by IOC/UNESCO and launched officially in 2002 
at the 2nd International Meeting, the World Ocean Network serves as the 
public outreach arm of the Global Forum on Oceans. Coasts and Islands 
to communicate policy messages to the general public and prompt on a 
worldwide scale a genuine change of lifestyles that respect the 
environment and promote a responsible use of the ocean.

As part of the World Ocean Network commitment to action on 
climate change, WON has been involved in several ocean related events, 
e.g. the UNFCCC COP15, Copenhagen, December 2009.

On the occasion of the International Year of Biodiversity and the 
forthcoming Conference of the Parties to the Convention on Biological
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Diversity, the World Ocean Network and partners are more than ever 
active in promoting the engagement of the public and other actors 
towards biological diversity preservation. For example they help to 
coordinate events and activities to celebrate World Oceans Day on June 
8th in link to the International Year of Biodiversity. The main theme in 
2010 -  “Oceans of Life” -  focuses on biological diversity preservation 
and the services that the oceans provide to humankind.

For more details about WON, please see the information here 
attached and visit www.worldoceannetwork.org

ON RAISING PUBLIC AWARENESS ABOUT OCEAN ISSUES
BY MEANS OF ESIMO INFORMATION SYSTEM

Ye.D. Vyazilov, N.N. Mikhailov 
All-Russian Research Institute o f  Hydrometeorological Information -  

World Data Center, Russian Federation 
E-mail: viaz(a)meteo.ru

The Russian Federation’s Unified State System of 
Information on the Global Ocean (ESIMO) is based on 
interaction between marine information systems of different 
ministries. In 2008 the first portion of the system was put into 
routine operation. ESIMO is aimed to:

- ensure interaction between RF agency-level information 
systems performing collection, processing, accumulation and 
dissemination of information on the marine environment and 
marine-related activities;

- form and maintain the unified information space on the 
Global Ocean on the basis of information provided by the above 
systems;

- provide integrated and multidiscipline data and products to 
ministries and agencies, regional and local authorities, marine- 
related organizations;

- interact with international marine information systems.
ESIMO is supported by the Organizations-Centres of the

system with an adequate mandate given by the Russian Ministries 
and Agencies mentioned above. Their operation is regulated in 
terms of operating procedures and rules, scope of work, content 
of information provided to ESIMO. Currently 19 Centres are 
operating on a permanent basis.

ESIMO Centralized Metadata Base plays a key role allowing 
users to access data bases of ESIMO Centres geographically 
distributed and heterogeneous both in content and form as a
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single whole.
Data Provided is located on servers of ESIMO Centres and 

makes local data accessible through registration and automated 
mapping of local data into ESIMO information resources. To 
involve a new data source into ESIMO information space it 
suffices to install and set up Data Provider in the respective data 
source organization. Recently a service for registration local data 
in ESIMO without installation of Data Provider in a data source 
became available. Integration Server is responsible for ESIMO 
information resources management. It is located on the server of 
RIHMI-WDC ESIMO Centre.

ESIMO information resources cover all disciplines related to 
research and exploitation of resources of the Global Ocean. 
Currently ESIMO integrates more than 160 data bases on more 
than 350 parameters -  observations, forecasting and climatic 
information, oceanographic and ice information, information on 
pollution of seas and coastal regions, information on deployment 
of Russian ships in the Global Ocean, information on Russian 
ports and emergency situations in the seas of Russia, information 
on development of biological resources, etc.

This information is presented in ESIMO in the form of more 
than 1400 units of information resources (sets of information) 
with the total volume of not less that 5 Tb. ESIMO is a highly 
dynamical system. For example a lot of new information is added 
daily and 25-30% is fully updated.

Integration Server monitors the status of ESIMO information 
resources, i.e. once per day or as frequently as necessary it 
automatically checks all data sources and traces their availability 
as well as assess regularity of local data updating.

Information services are provided to marine-related 
activities by the ESIMO Internet portal (http://data.oceamnfo.ru). 
which serves as a system singly entry point. A user should only 
enter ESIMO with the help of a Web-browser using the above 
address to be able to search, select view and copy on-line the 
required data and products available in ESIMO to his/her 
computer.

ESIMO contains a large volume of information on the 
situation in oceans, seas and coastal regions varying greatly in 
subjects and level of processing and provides a wide range of 
tools to obtain, view and present information. User requirements 
can be formulated on the basis of data category -  forecasts,
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climate data, and geographical region -  Arctic seas or other 
things.

Among ESIMO users are federal and regional authorities, 
legal and physical persons, who need information on the Global 
Ocean for decision making or other uses. In terms of providing 
services ESIMO performs reference (information on system, 
news of ESIMO, news from multimedia for marine activities), 
information and applied functions (access to metadata, 
information on observing nets, distributed data, visualization of 
observing, diagnosing, forecasting, climatic data).

Its key tool is the “Interactive Map” which makes it possible 
to view and analyze geospatial information varying in subjects 
(data of observations, forecasting and climatic information on 
wind and waves, currents and ice, information on location of 
ships and other facilities) and other aspects (country, 
administrative division, cities, ports).

Introduction
Under the Federal Target Programme “The World Ocean”, the first 

portion of the Unified State System of Information on the Global Ocean 
(ESIMO) (http://data.oceaninfo.ru) has been created that integrates 
information resources (IR) in the marine environment and the maritime 
activities. ESIMO was initiated in 1999. The Federal Target Programme 
(FTP) was implemented in three stages. The first stage (1999-2002) 
included the analysis of the use of information resources and the first 
pilot projects for decision check. In the course of the second stage 
(2003-2007), the development of the system-wide technologies was 
completed. Beginning in mid-2007, the System was in trial operation 
and since 2008, in constant operation. The System’s configuration 
includes 11 system-wide technologies. The System covers 20 centres 
from 14 agencies. IRs of these agencies is the objects of integration. At 
the present stage, ESIMO makes about 1500 IRs available for users. The 
personnel of the centres underwent the appropriate training and the 
required documentation was prepared.

1. ESIMO objectives and functions
ESIMO is primarily to solve the IR integration-related problems so 

as to:
• better inform managers who are to make decisions related to 

maritime activities;
• use IRs more efficiently;
• integrate home IRs into the global information space.
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The major ESIMO functions are: IR registration, metadata 
maintenance, data retrieval, data storage, making IRs accessible, IR 
monitoring, solving information and analytical problems, subscription 
for information and analytical materials, etc.

ESIMO is based on the integration of heterogeneous IRs of different 
ministries and agencies (Russian Emergency Ministry, Russian Ministry 
of Foreign Affairs, Ministry of Defense, Ministry of Education and 
Science, Ministry of natural Resources and Ecology, Ministry of 
Industry and Energy, Ministry of Fishery, Ministry of Transport, 
Ministry of Economic Development, Roshydromet, Russian Space 
Agency and Russian Academy of Sciences).

79 thematic technologies and 11 system-wide technologies are 
created for:

IR integration;
maintenance of unified classifiers and codes; 
maintenance of centralized metadata base and monitoring of 

information activity;
support of virtual telecommunication network; 
maintenance of the Internet portal and automated workstations 

providing integrated information services;
maintenance and use of the help browser on the marine 

environment and maritime activities;
monitoring of the Russian networks of marine observations; 
monitoring of technologies operation;
preparation and use of the electronic cartographic basis and 

cartographic server maintenance;
formation and maintenance of spatial data classifiers; 
formation and maintenance of technological portal (retrieval of 

technologies, workstations and documents).
Thematic information technologies are intended for the IR 

formation. System-wide information technologies promote information 
interaction between ESIMO centres and provide services for the users of 
the System. Again, these are responsible for the maintenance and use of 
the following: centralized metadata base (CMB) that contains 
information on the centres’ resources; database of unified codes and 
classifiers (DUCC) to standardize different coding systems; distributed 
database system (DDS); electronic cartographic basis; and the System’s 
Internet portal.

The System’s information resources cover information on 
environmental research and maritime activities. At present, ESIMO 
DDS comprises 160 databases (350 parameters) presented in the form
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of: observations; prognostic and climatic meteorological, oceanographic 
and ice information; information on marine and coastal pollution; 
information on dislocation of Russian ships in the World Ocean; 
information on Russian ports and emergencies in the Russian seas; and 
information on biological resources production. This information is 
presented in the System in the form of 1400 IR entries of total volume of 
no less than 5 Tbyte. The ESIMO DDS content is highly dynamic; 
specifically, 25-30% of the data representing ESIMO resources are daily 
updated or fully renewed.

The common access allows any citizen of Russia and other countries 
to get an on-line access to ESIMO resources to retrieve, select, view and 
copy the required data and products containing in the System (without 
registration and password). At present, owing to the System intended for 
the wide public, one can:

get information on the System;
become acquainted with the news related to marine research, 

upcoming events in maritime activities, and portal news;
view information on observational networks (platforms, 

instruments, platform location maps);
retrieve, sample and view the required reference information on 

data sets, software, oceanographic organizations, experts, data storage 
formats, omises of research vessels, calculation methods and models, 
and references to different sites concerning the subject (metadata); 

get access to distributed data available for sharing; 
see on-line, diagnostic, prognostic and climatic data on an 

interactive map which are represented by isolines and figures for air and 
water temperature, wave heights, wind speed, and air pressure 
throughout the World Ocean or the region selected.

The prospective functions are:
o making users aware of new IRs and metadata;
o obtaining information on data for different objects of metadata; 
o aggregation of metadata for different attributes;
o navigation with respect to metadata;
o monitoring of news sites related to maritime activities;
o generation of news and analytical digests and reports;
o subscription for obtaining ready-for-use information;
o visualization of information on large screens in crowded places;
o assimilation of video data obtained by on-line from the disaster 

area on a regular basis or on request;
o using the system of virtual and mixed realities for data 

presentation;
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o presentation of analyses, forecasts, reviews of individual
events, and recommendations to make decisions;

o warning about natural disasters based on modem
communication facilities (ICQ, MMS, Skype);

o notification on the receipt of information or asking for help;
o preparation of atlases and manuals;
o creation of interactive multimedia documents, i.e. html and ppt

presentations;
o collective work at documents, data and presentations; 
o visualizing information presented as tables, documents, objects 

and events;
o calculation of derivative characteristics (water density, sound 

velocity, etc.);
o calculation of statistical characteristics;
o meeting specific information requests on a regular basis;
o data retrieval in IR by form and sample and dynamic generation

of new forms;
o full-text and parametric retrieval in information resources;
o obtaining ready-for-use information in the form of regularly

updated pages.

Major decisions on the ESIMO creation and development are: 
o creation of CMB that includes 15 entries of metadata

(information of data sets, organizations, formats, methods, software, 
observation platforms, parameters, instruments, etc.) and over 100,000 
object instances;

o remote metadata entry;
o maintenance of the unified dictionary of the System’s

parameters;
o use of the common system of classifiers and codes (over 350

international, national and agency-level classifiers);
o use of cross-platform instrumental tools: languages J2EE and

XML, technologies AJAX and SOA (web-services, portlets), Oracle 
database server, application server JBoss, Gis Arc View and Mapserv;

o use of standards in metadata (ISO 19115), spatial data (ISO
standards of 19100 series, geographical information), and web 
technologies (UDDI, WSDL, SOAP, WSRP, JSR-286, etc.).

Heterogeneous resources are integrated by applying a unified IR 
description model and a unified dictionary of parameters, as well as by 
creating and storing electronic documents and images in the form of file
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systems. These approaches make it possible to manage heterogeneous 
information resources through:

a uniform access to all resources and a use of retrieval attributes 
for different forms of data presentation (text, factual, graphic and spatial 
data) and data category (observations, analyses, forecasts, summaries);

use of several methods of access in accordance with the data 
source (HTML pages, ftp-files, databases, applications).

2 ESIMO portal as a means of presentation of information on 
the marine environment and maritime activities

The portal is intended to facilitate the access to data for a user [2, 3, 
5], The major aims of the ESIMO portal are:

• providing infomedia for the management of maritime activities;
• establishing user interaction in terms of data use;
• promoting the formation of the infrastructure for providing

services to the agents of maritime activities;
• providing information services to the portal users;
• electronic data exchange;
• meeting information demands of state authorities, local 

governments and economic entities.
Under the concept of the ESIMO portal development the following 

is developed [1]:
• requirements for the ESIMO portal and principles of its 

construction and functioning;
• architecture of the ESIMO portal;
• specification of the model describing the IR information [4] ;
• dictionaries and classifiers used in describing metadata.
In terms of a functional structure of the portal, the four macro-levels 

can be noted. These are:
• presentation level (structure, ESIMO participants, news block);
• information level (retrieval and navigation in the portal);
• administrative level (registration and authentication, facilities 

of information export/import);
• technological level (automated work stations (AWS) for 

entering IR description and news).
The portal offers the following:
• unified navigation means that allow a user to find quickly and 

easily IRs based on their creators, irrespective of the IR storage place 
and user location;

• capabilities of integrating different types of data (graphical, 
textual, factual and spatial data);
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• multi-purpose set of service units, including unified 
authentication of users and an authorized access to IRs;

• unified IR catalogue;
• capabilities to implement monitoring of the portal operation;
• multi-purpose character of technological processes of IR 

creation, storage and use;
• wide IR coverage in marine research and maritime activities.
By managing IR, the portal allows a user to get access to various

structured and non-structured data held in different formats (html, xml, 
ftp, databases) in many organizations, including foreign organizations, 
and to use them in research and decision support. The portal provides:

• data retrieval from subject authority and geographical map;
• capabilities to present and disseminate IRs on Web;
• adjustment to personal needs of users with the help of AWSs;
• feedback with the portal users.
Owing to ESIMO portal, it is possible to find quickly the 

organizations and IRs they provide and to determine a method of 
interaction after the necessary resources are found. In accordance with 
the IR type (structured or non-structured data, database, applications, 
object files), the appropriate interaction between a user and IR are 
established.

3 Description of information resources
Information resource represent structured data (databases and files) 

and non-structured data (one or more documents) that are arranged and 
intended to be distributed among an unlimited number of people, or that 
serve the basis for providing information services. The IR features are:

• orientation to the distribution among an unlimited number of 
people who are interested in IRs, i.e. IRs are to have a customer value;

• execution that allows their dissemination.
Description of the IR content represents metadata. The latter are 

used for retrieval and navigation in the IR catalogue; content 
management, including IR aggregation; IR state monitoring; and 
information and analytical investigations.

Metadata describe data sources, as well as data processing and data 
management tools. Data sources are presented by descriptions of 
observational networks and instruments, expeditions, projects, 
oceanographic organizations, research vessels, coastal stations and posts 
in the Russian seas, spacecrafts, and experts. IRs give an idea of any 
information and data that are presented in the electronic form: ESIMO 
data sets and databases for different kinds of observations 
(oceanographic stations, on-line data transmitted via Global
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Telecommunication System (GTS), currents, as well as coastal, aircraft 
and ice data, data provided by international and national projects, and 
spatial data).

A scheme of metadata description, which helps users to find IRs, 
identifies a way of interaction and information exchange and allows the 
information to be placed on the portal. Metadata contain standardized 
specifications for IR description and retrieval. Metadata make it possible 
to: find quickly the IRs required; choose a way of interaction and 
fulfilling of user requests; create a universal method of providing users 
with information on IRs, organizations, experts and other objects of 
metadata; and make a scheme of data integration in the Web more 
simple.

A procedure of retrieval of metadata object instances is 
implemented in the following way. Based on one or more attributes, a 
dynamic list of metadata instances from the database is formed. A user 
chooses from this list the object instance that attracts particular interest 
and receives its full description. For some of the metadata object 
instances, complementary contacts are created that allow additional 
information to be obtained. For major discipline data sets, for example, 
the following is attracted: information on formats, the format proper, 
data description language (DDL), screen forms of data coverage maps, 
electronic articles and documents, and ftp-address with complete 
replicated data or data examples. A list of foreign Web sites is attached 
to each of the metadata objects. These Web sites contain additional 
information on the definite metadata object from other systems, 
including foreign ones.

4. Classifiers and dictionaries used in data integration
Classifiers and dictionaries play a significant role both in IR 

description and in data identification. These are used in organizing the 
navigation in the IR portal catalogue and include a list of fixed and 
updated ESIMO classifiers.

A list of fixed ESIMO classifiers includes:
• organization role;
• set of symbols;
• resource description language;
• type of geographical object;
• identifier of coding standard;
• data processing degree (original, diagnostic, prognostic or 

generalized data);
• spatial presentation;
• space resolution;
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• frequency of resource renewal/frequency of data iteration in a 
resource;

• category/type of research/activity projects or standardization 
level;

• category/type of a marine platform;
• category/type of instmments used in maritime activities;
• IR quality identifier;
• restrictions on obtaining a resource/restrictions on using a 

resource;
• safety restrictions;
• resource presentation form;
• data delivery type;
• user authentication type.
A list of updated ESIMO classifiers includes:
• organizations (providers, users);
• types of geographical areas;
• countries;
• oceans and seas (International Hydrographic Bureau code,

MB);
• cities;
• administrative territories of the Russian Federation (regions, 

areas, republics);
• administrative areas;
• standard horizons;
• ships;
• coastal hydrometeorological stations: synoptic number, 

coordinate number;
• instmments used in maritime activities;
• observation, measurement and processing methods;
• units;
• dictionary of parameters;
• ESIMO subject authority.
ESIMO subject authority comprises the following sections:
• information on the environment;
• information on maritime activities;
• socio-economic information;
• technical and economic information;
• legal information;
• normative and methodical information.
The application for classifiers retrieval and scanning is created 

(http ://data. oceaninfo. ru/meta/codes/index.i sp).
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5. Portal services
Portal services represent the software which is accessible through a 

front-end interface or back-end interfaces of the portal. Their main 
objective is to help users to carry out the required operations related to 
the content of the portal’s sections and to use its resources in a 
convenient and efficient manner.

The portal services comprise both common services typical for 
many of the portals, and specialized services allowing an adequate 
access to different databases, electronic documents, IRs, etc. Integration 
is provided both by information importing and placing it in the portal’s 
database, and by downloading IRs and providing access to the content of 
the integrated IRs. The ESIMO portal offers means of a personalized 
access to the portal’s content in the form of user AWSs.

Basic services include data retrieval and navigation in the portal 
resources, an interactive access to the portal IRs, service to control a 
user profile, services of AWS personalization, monitoring and statistics 
services, as well as services of export and import of portal’s IRs.

Portal’s services can be expanded. For example, apart from the 
retrieval of common information on organizations, different sections 
highlight the information on ESIMO centres.

Retrieval and navigation services comprise means to work with the 
expanded catalogue of information resources, as well as a portal map 
and the IR retrieval system. Information services comprise a news 
system. Services of user interactive communication comprise a 
distribution service, etc. The service to control a user profile and to 
adjust the user personal AWS offers means of adjusting user personal 
data and means of providing a user with a personal calendar and a set of 
electronic dictionaries. The monitoring and statistics service provides 
portal administrators with services of monitoring and analysis of the 
hardware load and statistics of accesses to different sections of the 
portal. The means to support export and import of ESIMO information 
and functional resources (content and services) are intended to promote 
integration in the structure of the external resources portal, as well as to 
promote the means of creating a personal (individual or corporate) user 
portal. The service of authentication and authorization of the access to 
the information and functional content is to delimit this access for 
different users of the portal.

The major sections of the ESIMO portal are:
• information on the System;
• monitoring of observational systems;
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• metadata that make it possible to obtain information on 
information sources, IR descriptions, structured references to the global 
information resources, etc.;

• data (original data, the latest data on the World Ocean; climatic 
and prognostic information; scientific and technical information; 
normative, methodical and legal documents);

• applications;
• userAWSs;
• portal services.
Retrieval services allow a dynamic retrieval by using subject 

authority, map and resource creator. The retrieval is carried out in to 
stages. At the first stage, the retrieval in the metadata base, including the 
IR description, is performed. At the second stage, for information 
resources downloaded into the database, the access is carried out 
(through applications) to data, such as weather reports coming via GTS 
channels and deep-sea observations, with a preliminary retrieval by 
characteristics of R/V omises. A peculiar feature of retrieval tools used 
in the portal is their standardization based on the common user interface. 
Due to this, a user feels himself being in the information space, being 
able to choose one of the retrieval scenarios and to find the information 
of interest, wherever it is.

Analytical services. One of the ESIMO portal functions is to obtain 
analytical information rapidly due to the IR aggregation. Besides, the 
portal makes it possible to attract any IR so as to provide access to 
analytical information.

Developer’s services have the following applications: work with a 
dictionary of parameters, entry of new IR descriptions, Web-site 
description means, etc.

6. Web portal standards
The following tools were used in creating the portal: DBMS Oracle; 

languages XML and J2EE for data extraction, transformation and 
transfer; GIS MapServer for analyzing, modeling and presenting data at 
grid points; and CASE technologies for automation of development 
systems that help to maintain the actual state of the description of all 
data structures. The technology of multi-dimensional databases is a key 
factor of the interactive analysis of large data sets.

The Web portal employs open standards that allow IRs to be 
adequately created and used. Web services represent a basic set of 
standards, i.e. protocol, descriptive and retrieval standards. The essence 
of the open systems is to form the medium which is to include software, 
hardware, communication agencies, interfaces, data formats and
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protocols. The medium is to provide portability, interaction and 
scalability of applications and data. All of the above features are 
achieved due to the use of the developing, public and generally 
recognized standards for the IR products that form the medium of the 
open system.

As a rule, an IR provider chooses the system for the IR preparation 
on his own if he has not done it before. After the information resource 
has been created by using a special service, a provider places the 
description of the developed resource on the ESIMO portal. To do this, 
the provider fills in the form that is automatically transformed into the 
description containing metadata on the given resource in the Xml-format 
with the URL address indicated. Now the IR is ready for dissemination, 
storage, processing by ESIMO portal services, adaptation by data 
processing systems, and use in making decisions.

ESIMO tools (DBMS Oracle, application server JBoss, real-time 
business analytics system, etc.) can serve as platforms in creating 
solutions for any industry. These tools, as well as integration server, data 
providers and CMB, are taken as basic tools to be used in creating a 
finished product. The peculiar features of the system are: user interface 
(text editor, graphics editor, GIS, Web) that facilitates the introduction 
process; hierarchic approach (drill down/up) to data presentation; multi­
level system of access delimitation; advanced warning system (e-mail, 
SMS, internal mail); and use of operation system Windows for clients’ 
needs. Adjustment of the components realized in the form of portlets is 
carried out through reference books, classifiers and check boxes. It 
should be noted that the components have a simple and efficient 
localization mechanism. Scheme of using ESIMO integrated resources 
presented on figure 1.

A reserved protected data transfer radio network is implemented that 
combines 20 ESIMO centres. Reserved protected data transfer channels 
are established on the basis of the virtual private network VPN; data 
transfer rate is to be no less than 512 Kbit/s. The creation of the reserved 
network will make the ESIMO information and communication 
infrastructure more reliable. This will also make it possible to establish 
additional services of data transfer between ESIMO centres by using 
cryptographic protection tools. In case of a failure of the main network, 
the reservation service is to ensure the operation of most of the 
applications, i.e. databases, metadata, e-mail, telephony, etc.

A schedule of providing services is to include the following:
information on a service;
capabilities to subscribe for services provided via e-mail;
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capabilities to pay for access to applications by using Internet; 
automatic provision of a service after it has been chosen by a

user;
tracking the process of providing a service.

Conclusion
The ESIMO portal creates a self-developing medium for the 

delivery and development of IRs. The portal allows the user servicing to

Data providers (DP) - 
ESIMO centers

Internal database Information systems

► KISS Ministry of 
Transport RF

Ministry of 
Em ergencies RF

R esource
description

In teg ra tio n
server Applications

A n a ly tica l Portal

GIS
se rve r

Users

AC, ap p lica tio n s

t-m a i

Figure 1 -  Scheme of using ESIMO integrated resources

be improved. The portal is created as a tool that allows a user to obtain 
the information of interest for any region and at any time, wherever he is 
and whatever terminal he has. It is possible to obtain current data for the 
latest observation hour that come via GTS channels. The portal makes it 
possible to obtain weather reports from several organizations chosen by 
a user that are presented in a unified fonnat on the same screen in the 
on-line mode. IRs (analyses, forecasts) are replaced while they are 
renewed. Using the portal, you can carry out data retrieval, filtration and 
retention. The ESIMO portal makes it possible to obtain enviromnental 
information from different organizations in the same browser window.

The portal is being developed so as to establish access with the help 
of different communication devices. Different services of the portal will 
be available not only through the Internet, but also through an ordinary
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phone (voice reference service) or a mobile phone. Again, I&R kiosks 
attached to the portal at different points (airports, railway stations, etc) 
can be installed in order to get weather information and appropriate 
consultation.

Positive effects of the portal are the improved information services 
provided to users.

These are the positive aspects of the portal operation in 2010:
• total number of IRs, 1500;
• number of unique visitors, about 1500;
• number of registered users, 800;
• number of subscribers for e-zine ESIMO News, over 100.
ESIMO is to be introduced at higher levels, administrative territories

of the Russian Federation and economic entities. At these levels, it is 
possible to conduct programmes to prepare entities and people to new 
kinds of interaction. In this case it is necessary to:

• create the infrastructure providing specialized and public access 
to the Internet and introduce services for users;

• attract state institutions acting as operators in providing electronic 
services; and

• ensure that decision makers and citizens are prepared to use 
ESIMO.
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O nOBBIIHEHHH OCBE/fOMJIEHHOCTH HACEJIEHHfl OB 
OKEAHE CPE/fCTBAMH ECHMO

E./],.Bh3H JI0B, H .H .M H X aiíjIO B  
«BcepoccuücKuü naynuo -  uccjiedoeamejibCKUü uncmumym 

zudpoMemeopojiozunecKoü UHCpopMaifuu -M upoeoü ifenmp dmmux», 
PoccuücKax 0edepaifux 

B 2008 r .  n e p B a a  o n c p c j b  E j h h o h  rocynapcTB C H H O H  
CHCTeMbi HH(|)opM auHH 0 6  o o c t h h o b k c  b M a p o  bom  OKeaHe 
(ECHMO) BBCjCHa b a K c n jiy a T a n in o . ECHMO C T ponT ca H a 
ocH O Be H H T crpauH H  p a  m o p o jH b ix  H H (|)opM annoH H bix p e c y p c o B  
pa3JIHHHbIX MHHHCTepCTB H BCJOMCTB (MM C. M H /) .  
MHHOÖOpOHbl, M n H 0 6 pH a\K H . M np, M H H IipO M 3H eprO , 
POCpblOO.lOBCTBa. M H H TpaH C a, MHH3KOHOMpa3BHTHH,
P o c ru jp o M C T a . PocKOCM Oca h  PAH). B H a c T o a m c c  B p c n a  
M C h c tb y c t  19 o  p  r a  h  n i a  u h  h  - n e  HTpo b ECHMO. / b i a  
o p ra H H 3aiiH H  p a o o T  n o  H H T e rp a n n n  n a m ib ix  b  ECHMO 
H c n o .ib iy fO T c a  t c  m aTH Lic c  k n e  n  ooinccH C TC M H bic T ex H O Jio rn n .

TCMaTHHCCKHC HHljlOpManHOHHbie TeXHO JlOrHH
npcjHamancHbi pjm (|iopMnpo Barnia HH(|)opMannoHHbix 
pecypcoB. OömecncTeMHbie nrnjtopMannoHHbie TexHOJiornn 
peajiH3yiOT nrnjtopMannoHHoe B ia n M o n c n c T B u c  m o i u y  
neHTpaMH ECHMO n o6c.iy>KHBaHna nojn>30BaTejieH cncTeMbi n 
OOCCnCLIHBaK)T BCJCHHC H HCnO.lbiOBaHHC: neHTpajIH30BäHH0H 
6a3bi MeTanaHHbix, concpvKa incii CBcnctma o pecypcax nempoß; 
6a3bi oömnx KjiaccmjiHKaTopoB n ko j o b  piw CTatuapTiiaamiii 
pa3HOo6pa3Hbix c h c t c m  KoniipoBatma: cncTeMbi
pacnpcjcacHHbix 6a3 natnibix: 3,ic k t p o h h o h  KapTorpa(|)iiLiccKoii 
ocHOBbi; HHTepHeT-nopTana cncTeMbi.

MH(|)op\ianHOHHbic p e c y p c b i cncT eM bi oxB araB aiO T  
HH(j)opManHK) 0 6  iiccacMOBatniax npiipoMHoii c p c jb i n  M opcK oii 
AeaTejibHOCTH. B HacToamcc B pcna b  CPE/1, ECHMO 
HHTerpnpoBaHO 160 6 a3 natm bix  (350 n apaM eT poß) b  biijc  
HaÖjnoAeHHon, n p o m o c T H n e c K o n  n  KjiHMamnecKOH  
MCTCopoaornHCCKOH. o Kca ho rpa<|) h ncc ko ii n  mcmoboh 
HHijiopManHH; HHijiopManHH o iarpamcHHH M op eii n  
npn6pe5K H bix 30h ; cbcmchhh o Miic.TOKamiii c ymo b P occhh b  

M npoBO M  OKeaHe; HHijiopManHH o pocchhckhx n o p T a x  h 
Lipc!BbiLiaHHbix c in y a m ia x  Ha Mopax P occhh; noobinc 
OHopccypcoB. 3 th HHijiopManHH npencTaBjieHa b  chctcmc b  bh jc  
1400 enHHHn HHljlOpManHOHHblX p e c y p c o B  OOIHHM OObCMOM He 
M eHee 5 T ö a w r . CoMcp>Katnic CPE/1, ECHMO HMeeT B bicoK yio
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MHHaMHKy, b  nacTHOCTH, KavKMbic cyTKH ocy mccTB.iacTca 
nonojiHeHHe h j ih  nojiHoe o o h o b m c h h c  25-30 npoucHTOB MHHHbix. 
n pcM C T aB .iafom ux  p e c y p c b i  E C H M O .

Omhoh h3 3anan chctcmm hbjuctch npcMOcraBMCHHC 06mero 
MOCTvna k web-nopTany chctcmm (http : //data, oceaninfo.ru'). 
Ooihhh MOCTvn noiBO.racT moöoMy rpaauaHUHy Pocchh h 
upyrnx CTpaH ocymecTBHTb on-line Mocryn k pecypcaM ECHMO 
UJiH noHCKa, Bbioopa. npocMOTpa h Konupo Barnia Ha cboh 
KOMnbMTep HCOOXOMHMblX jaHHblX H npOMYKHHH. 
eouep5KameHCH b chctcmc (6e3 perncTpauHH b chctcmc h 
napojui). B HacToamcc Bpcna bo3mo5khocth chctcmm, 
npcMHamancHHbic rjisl ui upo koto Kpyra ooliicctbchhocth. 
no3BOjnnoT:

-  nonyHHTb CBCMCHua 0 chctcmc;
-  03HaK0MHTCH C HOBOCTHMH B OÖjiaCTH HCCMCMO BaHUa 

MopcKoii cpcMbi. npcMCToannix coobrniax b MopcKoii 
uenTejibHOCTH, noprajibHbiMH hobocthmh;

-  nocMOTpeTb CBCMCHua 0 HaoMKuaTCMbHbix corax 
(nnanjiopMax, npnoopax. KapTax paeno.ro>KCHua n.raT(|)opM):

-  o cym ecT B H T b nOHCK, BblOOpKY H IipOCMOTp HCOOXOMHMOH 
cnpaB O H H oii H H (|)opM anuu  0  M accH B ax M am ibix . nporpaM M H O M  
o o c c n c u c H H H . M opcBCM uccK ux o p r a m i i a m i a x .  3 K cn ep T ax , 
( |)o p \ia T a x  xpaH C H ua M am ibix . p c i íc a x  Hay m ho- 
hccm cm o BaTC.r bc  k h x  cym o b. \iCTOMax h  MOMC.iax p a c LiCTOB. 
ccM jn cax  H a pa3JiHHHbie c a  h tm  n o  npcM M CTHoñ oÖJiacTH 
(MCTaMaHHbic):

-  opraHH30BaTb Mocryn k pacnpeMejieHHMM MaHHbiM. 
MOCTynHbiM mm a  0 6  m e r o  iic n o M b io  B a r n ia :

-  YBHMCTb Ha HHTepaKTHBHOH KapTe OnepaTHBHbie, 
MHarHOCTHHeCKHe, npOTHOCTHHCCKHC H KJIHMaTHHeCKHe MaHHbIC 
b  b  nue H30JIHHHÍÍ h  ipujip Maa TeMneparypM BO'uyxa. BOMbi. 
BbICOTbl BOJIH, CKOpOCTH BCTpa, MäBJICHHK) BO'UYXa nO BCCMy
M upo bo m y  OKeaHy h j ih  Bbi6paHH0 \iy paño Hy.

Biie.ieime
B paMKax OcMcpaMbHoií ueneBOH nporpaMMbi "MiipoBoii OKeaH" 

couaH a ncpßaa oucpcMb Emhhoh ro cy mu pctbc h ho ii chctcmi>i 
HHijiopManHH 0 6  oocTaHOBKC b  MiipoBOM OKeaHe ( E C H M O )  
(http://data.oceaninfo.ru). HHTcrpiipyiomaa HH(|)opMauHOHHbic pecypcbi
(HP) B O Ö JiacTH  MOpCKOH CpCMbl H MOpCKOH MCaTCMbHOCTH, C’OÎMaHHC
E C H M O  H a n a jio c b  b 1999 r. B b in o jiH eH H e OLfll ommo p a l o m o  H a Tpn 
3Tana. nepBbiñ 3Tan (1999-2002) npeuycMaTpHBaji aHajiH3 
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H cnojib30B aH H H  H H (|iopM auH O H H bi\ TexHO H o rn i i  h  npoBCjCHHC n e p B b ix  
nn jiO T H bix  npoeK TO B n o  n p o B e p K e  p e m e H n n . B  xom c B T o p o ro  3 T a n a  
( 2 0 0 3 - 2 0 0 7 )  ö b u ia  aaK O H ic iia  p a3 paÖ 0T K a oom ccH C TC M H bix 
T exH O Jio rn ii. C  c c p c ju H b i  2 0 0 7  r o u a  c n c T e M a  H a x o jH T c a  b  o n b iT H o ií, a  
c  2 0 0 8  r .  —  b  nocTO H H H oii iK cn .iy aT aiiH H . K o H (|w ry p a H H a  c h c tc m m  
BKJHOHaeT 11 OOHICCHCTCMHbl.X TCXHO.lOrHH, ChCTCMOH OXBaiCHO 2 0  
UeHTpOB H3 14  BCMOMCTB, OOBCKTHMH HHTCrpaiIHH HBJimOTCH H P  3THX 
BeuoMCTB. H a  h m h c h ih c m  n a n c  E C H M O  n o cT aB ju ieT  no .ib îO B aT C .iaM  
OKOJIO 1 5 0 0  H P .  npOBCMCHO OOYHCHHC COTpVMHHKOB HCHTpOB. CO UHHa 
H eoôxoM H M aa n o  k y  \  íe  h t h  h  h  a . C x e M a  p a o o T b i E C H M O  n p c u c ra B .iC H a  
H a p n c .1 .

1 3a. ta n ii h  (|)YiiK'iiiin E C H M O
E C H M O  b  n e p B y io  o n c p c u b  p e rn a e T  3a u a n H , C B a ïa m ib ic  c  

HHTcrpaiiH CH H P ,  b  u c .ia x :
•  n O B b lH ieH H H  H H (j)OpM HpOBaH HOCTH pYKOBOMHTC.lCH H a  

p a3JiH H H i> ix  y p o B H a x  y n p a  B ir e m ia . n p n  r ip a  h  a r a  h  p e m e H H H , C B a a a m ib ix  

C M OpCKOH M CaTC.lbHOCTbK);

•  p  a  ú  h  o  h  a  .i  H’ »a ú  h  h  H cnojn>30BaH H ii H P ;
•  H H T e rp a iIH H  OTCHCCTBCHHblX H P  B M HpOBOe HH(})OpM aiIHOHHOe 

npO C TpaH CT BO .
O c h o b h m m h  (|)yHKuiiaM H. B biiio.iH acM biM H  E C H M O , h b j ih io tc h :  

perH C T paiiH H  H P ,  b c m c h h c  M eTauaH H bix, n o n c K , x paH eH H e, 
opraH H 3aiiH H  u o c T v n a  k  H P ,  m o h h t o p h h t  c o c t o h h h î i  H P ,  p e in e  m í c  
HH(j)opM aiiHOHHO-aHajiHTHHecKHx 3 a u a n , n o n  n u e  ic i H a
HH(j)OpMaiIHOHHO-aHajIHTHHeCKHe M aTC pua.lb l H u p .

E C H M O  CTpoHTCH H a ocH O Be H H TerpaiIH H  p a m o p o jH b ix  H P  
pa3JIHHHI>IX MHHHCTepCTB H BCMOMCTB (M  M C . M H /( ,  MlIHOOOpOHbl. 
M iiH o 6 p H a \ KH. M T 1P , M m m p o M ii ic p r o .  P ocpbioo.iO B C TB a. M H H T paH ca, 
M iiH iK O H O M pa iB i ir a a .  P o c rrin p o M C T a . P ocK O C M oea h  P A H ) .

C o u a H O  7 9  TeM aTHHecKHx T ex H O Jio rn ii h  11 o6 in ccriC T C \iH b ix  
T ex H O Jio rn ii r j i s l :

• H H T e rp a iIH H  H H ( |)o p \ia m iO H H b ix  p e c y p c o B ;

• BeueHHÍI OOIHHX KJiaCCH(})HKaTOpOB H k o m o b :
• B eueH H ii iieH T pajH B O B aH H oii 6a3 M  M e rau a H H b ix  h  

M O H H T O pH H ra HH(j)OpM aiIHOHHOH MCaTCJIbHOCTIi:

• nOMMCp>KKH B H pT yajIbH O H  TejieK O M M yH H K aiIH O HH O H  eeT H ;
• B eueH H ii H H T epH eT  - n o p T a j ia  h  A P M o b  KOM njieKCHoro 

H H ijiopM aiiH O H H oro o o c c n c i c m i a :
• BeueHHJI H HCn0JH>30BaHHÎI MHHaMHHCCKOrO 3JieKTpOHHOrO 

cnp aB O H H o ro  n o c o o n a  n o  M op cK o ii c p c n c  h  M op cK o ii n e a T C .ib h o c th :
• MOHHTopnHra ceTeií Hao.iKXiCHmi 3a MopcKoii cpcMoii Pocchh;
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• MOHHTopHHra (|)y HKUHOHHpoBtiHHii TexHOJiornii;
• nOJTOTOBKH H HCnO.lbiOBaHHSI 3JieKTpOHHOH

KapTO rpa<|) unce ko ii ochobm h BcjCHna ui pTO rpa(|) h hcc ko ro cepBepa;
• (JlOpMHpOBaHHH H BCJCHHa KJiaCCH(J)HKaTOpOB

npocTpaHCTBeHHbix jaHHbix:
• (JlOpMHpOBaHHH H BCJCHHa TC.XHO JOTHHCCKOTO IIOpTajia (iIOHCK 

TexHOJIOraii, paÖOHHX MeCT H JOKYMCHTaHHH).
TCMaTHHCCKHC HH(|)Op\iaUHOHHbIC TeXHO JlOrHH npC JHaiHaHCHbl j a  a 

(JlOpMHpOBaHHJ HP. OÖLUCCHCTCMHblC HH(|)Op\iaUHOHHbIC TeXHO JlOrHH 
peajIH3yiOT HH(|)Op\iaUHOHHOC BiaHMOJCHCTBHC MC/KJY UCHTpaMH 
ECHMO, o6cjiy5KHBaHHe nojib30BaTejieii cucTCMbi h ooccncHHBaiOT 
BCJCHHC H HCn0JIb30BaHHe: UCHTpa.lHiOBaHHOH 6a3bl MCTajaHHblX
(UEM/J), cojcp ’/KamcH CBCjCHiia o pecypcax hchtpob: 6a3bi oomnx 
KOJOB H KJiaCCH(J)HKaTOpOB (OKK) JJIH CTJH japTHiaUHH 
pa3HOo6pa3Hbix chctcm Kojupo Barnia: cucTCMbi pacnpcjcacHHbix 6a3 
jaHHbix (CPE/J): aaeicrpoHHOH ui pTO rpa<|) h hcc ko ii ochobm; Mhtcphct- 
nopTana chctcmm.

HP CHCTeMbl OXBaTblBatOT HH(|)OpMaUHK) 06 HCCJiejOBaHHHX 
npupOJHOH cpcjbl H MOpCKOH JCaTCJbHOCTH. B HaCTOaiHCC BpCMSI B 
CPE3 ECHMO HHTcrpupoBaHO 160 6a3 jaHHbix (350 napaMCTpoß) b 
BHje HHO J K) JC HHO H. npOTHOCTHHCCKOH H KJHMHTHHCCKOH 
MCTCOpOJOrHHCCKOH. 0 KCa HO rpa(|) H HCC KO H H JC JO BOH HH(|)OpMaUHH: 
HHiJiopMaiiHH o iarpa mcHHH Mopeií h npnopoKHbix 30h; cbcjchhh o 
jHCJOKaiiHH cyjOB Pocchh b Mapo bom OKeaHe; HH(|)opMaunH o 
poccHHCKHx nopTax h Lipc!BbiLiaHHbix cim am iax  Ha \iopax Pocchh; 
joobiac ÖHopecypcoB. Oto HH(|)opMauna npcjCTaBjCHa b chctcmc b 
BHje 1400 cjHHHH HP ooLiiHM oöbCMOM He MeHee 5 T6aÍÍT. 
Cojcp'/KaHHC CPE/1 ECHMO HMeeT BbicoKyio jhhhmhky. b nacraocTH, 
Kaaçjbie cyTKH ocylhcctbjhctch nonojHCHHC h jh  nojHOC oohobjchhc  
25-30% jaHHbix. npcjCTaBjafomnx pecypcbi ECHMO.

Oöhihh jocTvn no iBoaacT jiooomy rpH>KjHHHHy Pocchh h jpyrax  
CTpaH ocymecTBHTb on-line jocryn k pecypcaM ECHMO j a  a noncKa, 
Bbioopa. npocMOTpa h KonnpoßaHna Ha cboh KOMnbiOTep hcooxojhmmx 
jaHHbix h npojvKHHH. cojcp/Uimciíca b chctcmc (6e3 pcrucTpauHH b 
CHCTeMe h napoaa). B hhctohlhcc Bpc\ia bo3mo5khocth cucTCMbi. 
npcjHa maacHHbic ja a  uinpoKoro Kpyra oolhcctbchhocth. no3BOJunoT:

-  nojVHHTb CBCjCHna o CHCTeMe;
-  03HaKOMHTCH C HOBOCTHMH B OOJHCTH HCCJCJOBaHHa MOpCKOH 

cpcjbi. npcjCToamiix coomthhx b MopcKoii jcaTCJbHOCTH. 
nopTaabHbiMH hobocthmh;
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-  nOCMOTpeTb CBCJCHHa 0 HaÖ JK) jaTC JbHblX CCTJX 
(nnaT(J)opMax, npnoopax. KapTax pacnojo>KCHiia njaT(|iopM):

-  OCymeCTBHTb nOHCK, BblOOpKV H npOCMOTp HCOOXOJHMOH 
CnpaBOHHOH HH(|)OpMaUHH 0 MaCCHBaX jaHHbl.X. npOrpaMMHOM 
ooccncHCHHH. MopcBCj h c c k h x  opraH U íam iax. 3KcnepTax, (JiopMarax 
xpaHeHHH jaHHbix. p eñ cax  Hayli h o -  HccjcjOBaTCjbCKiix c y j o b . 

MCTOjax h  M O jcjax  pacHCTOB. ccbiincax Ha p a u n iH b ic  c a i r r a  no 
npeAMeTHOH oo jacT ii (MCTajaHHbic):

-  opraHH30BaTb jocTyn k  pacnpcjcjCHHbm jaHHbm. 
AOCTynHbiM j a  a 0 6  m ero  HcnojbíOBaHiia:

v B H jc T b  H a  H H T epaK T H B H oii K a p T e  o n e p a T H B H b ie , 

JH arH O C T H H eC K H e, npOrHOCTHHCCKHC H KJTHMaTHHeCKHe ja H H b IC  B BHJC 
H3 0 JIHHHÍÍ H H H(|)p JJH  T C M nC paT V pb l B O iJY X a. B O Jb l. BbICOTbl BO JH . 

C K o p o cT H  B e T p a , j a  B a c  h  HK) B0 3 j y x a  n o  B ceM y  M n p o B O M y  O K eaH y h j h  

B b iö p aH H O M y  p a ñ o  H y.
r ie p c n e K T H B H b iM H  (|)y h k h h ;im h  h b j í h o t c j :

o  HHiJiopMHpoBaHHe nojbiOBaTCJCH 0  HOBbix nocTynjCHHax H P, 
MCTajaHHbix:

O nOJYHCHHC CBCJCHHH 0 jaHHblX nO pa'iJHHHbIM OObCKTHM 
MCTajaHHbix:

o  a rp c ra m ia  MCTajaHHbix n o  pau n iH b iM  aipnöyTaM ; 
o  HaBHraiiHH no  MCTajaHHbni:
O npOBCJCHHC MOHHTOpHHra HOBOCTHblX CaHTOB B OOjaCTH

MOpCKOH JCaTCJbHOCTH:
o  reHepnpoBaHne h o b o c t h b i x  n aHajmTnnecKHx ja iij/K C C T O B .

OTHeTOB;

o  no jn n cK a Ha nonyneH ne t o t o b o h  HH(|)opMauHH: 
o  b  naya j  naauna HH(|)opMamiH Ha o o jb u in x  aicpaHax b  MecTax

CKonjCHiia j io jc i í :
o  ycBoeHHe BiijcojaHH bix c paiioH a ocjCTBiia b  p o k h m c  on-line 

nocToaHHO h j h  n o  3anpocy;
O HCnOJbiOBaHHC CHCTeM BHpTyajbHoii n  CMemaHHOH

pcajbHOCTH j j a  npcjCTaBjCHiia ja m m x ;
O npCJCTaBJCHHC aHajHiOB. np0TH030B, OO'iOpOB OTJCJbHbl.X 

jBjeHHH, pc ko MC h  j a  H ilii j j a  npiiHaTiia pem eH nii;
O OnOBCIHCHHC 0  CTHXHHHblX aBJCH IH IX  H a  OCHOBe COBpCMCHHblX

BHjOB KOMMyHHKaHHH (IC Q , M M S , Skype);
O YBCJOMJCHHC 0  nOJiyneHHH HH(J)OpMaHHH HJH npOCbOC 0  

noMomn;
o  nojroTOBKa auacoB, nocoonii:
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O C03AäHHe HHTepaKTHBHblX MV .IbTHMC JHHHbIX JOKVMCHTOB -
html, ppt -  npc iCHTaunHi

o r p y n n o B a a  p a o o T a  H au  j o k y m c h t h m h . jaH H biM H  h

npe3eH TaiiH H M H ;
O BHiya.lHiaUHa HH(|)OpMaUHH B BHJC TaO.lHU. JOKYMCHTOB.

OObCKTOB HJIH COOblTHHl
O BbIHHCJieHHe npO H  iB O JH blX  XapaKTepHCTHK (njIOTHOCTb B O Jbl.

CKOpOCTb 3B yK a, ap ) ;
o BbiHHcaeHHe CTamcmHecKHx xapaKTepHCTHK;
O BbinO.lHCHHC TCMaTHHCCKHX HH(|)OpM aUHOHHbIX 3anpO C O B  H a

p e r y j ia p H O H  o cH O B e;

o noHCK aaHHbix b  H P  no  (JiopM e h  oopaanv. anHaMnaccKaa
rcHcpaumi HOBbix (JiopM;

O nOHHOTeKCTOBblH H na pa MCTp H MCC K H ii nOHCK B
HH(J)opMaiiHOHHbix pecypcax;

o noayncHHC totoboh HH(|)opMannn b bhjc perynapHO
OOHOB.iaCMblX CTpaHHU.

O OCHOBHbIMH pemeHHHMH nO CO'UaHHK) H pa3BHTHK) ECHMO
h b jh h o t c h :

o c o 3 aaH H e  L JE M /l. B ic n o n a m m c H  15 o o b c k t o b  M CTaaaHHbix
(cB eaeH H H  o M accH B ax, o p ra H H a a n n a x . (J io p M a rax , M C Toaax. 
n p o rp aM M H b ix  c p c a c T B a x . n a a n J io p M a x  H a o a m a c H n n . n a p a M e T p a x , 
n p n o o p a x .  ap.) h  o o a c c  1 0 0  Tbic. o m c M n a a p o B  o o b c k to b :  

o y a a a c H H b in  b b o j  M CTaaaHHbix: 
o BCjCHHC c a n H o r o  c.TOBapa n ap aM eT p o B  c n c re M b i;
O HCnO.lbiOBaHHC o o m c n  CHCTeMbl KJiaCCH(J)HKaTOpOB H KO JO B

( o o a c c  3 5 0  M O K jy H a p o jH b ix . H an n o H a a b H b ix  h  BcaoMCTBCHHbix 
K.iaCCH(|)HKaTOpOB) ;

O HCnO.lbiOBaHHC KpOCCnaaT(|)OpMCHHbIX nHCTpYMCHTaabHblX
cpcjCTB - a ibiKH J2EE, XML, TCXHonornn AJAX, SOA (web-cepBHCbi, 
nopT.iCTbi). cepBep E A Oracle, cepßep npnaO/KCHnn JBoss, FHC 
Arc View h  Mapserv;

o H cno.rbiO B aH H C  CTaHaapTOB b  o o a a c T H  M CTaaaHHbix ( H C O  
1 9 1 1 5 ) ,  npocT paH C T B eH H bix aaH H b ix  (c T a H ja p T b i H C O  c c p n n  1 9 1 0 0  - 
r c o rp a ( |) H LiccK aa  H H (|)opM anna). w c b -T C X H o n o rn n  ( U D D I ,  W S D L ,
S O A P , W S R P , J S R - 2 8 6 ,  a p .) -

H H T c rp a n n a  re T e p o re H H b ix  p e c y p c o B  n p o n iB o a n T c a  3 a  c m c t 
npHM eHeHHH e a n H o i i  M o a c .rn  o n n c a H n a  H H (|)opM annoH H bix p e c y p c o B ; 
eaHHoro c .ro B a p a  napaMeTpoB; c o 'U H h h ;i h  xpaH C H na one KTpo h h  bix 
K o n n ii aoKyM eHTOB h  H3o6pa>KCHHH b  B H ae (Jia iiaoB b ix  c h c tc m . 3 t  h
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nojxojbi ooccncLiHBaK)T pcmc hhc rajan vnpaBjCHini pamopojHbiMH 
HH(J)OpMaiIHOHHbIMH peCypCaMH nOCpCJCTBOM:

c jH H O O o p a  m o r o  j o c r y n a  k o  b c c m  p e c y p c a M  h  H c n o j b r o B a m n i  

nO H C K O BblX  aTpH O V TO B JJ5I p a 3 H b IX  (J)OpM npC JC T aB .lC H H SI H H (|)O pM aU H H  

( t c k c t o b o h . ( |)a K T o r p a ( |)H LiccK O H . r p a ( |m n c c K O H . n p ocT p aH C T B C H H O H ). 

K a T e r o p H H  j a m i b i x  (H a o .n o jC H H H . a H a j iH 3 0 B , n p o r H 0 3 0 B ,  o o o o l u c h h h ):

• npHMeHeHHH HeCKOJIbKHX M CTO JO B JOCTVna B 3aBHCHMOCTH OT 
HCTOHHHKa j a m i b i x  (HTML C T p a H n u b i. f t p  - (JiaHjibi, E /f n p i n o ’/K C H in i).

2 IIopTaji ECHMO -  KaK cpejciiio iipejciaii.iemiii
HH(|)OpMaitHH O MOpCKOH CpCJC H MOpCKOH JCillC.II.IIOCIII

H am aacH nc nopTana -  o o j c r n i i T b  nojn>30BaTejno j o c T v n  k  

HHiJiopMaitHH [2, 3, 5], OcHOBHbiMH r a j a  na m h nopTajia ECHMO 
aBjunoTca:

•  OOCCnCHCHHC HH(J)OpM aitHOHHOH c p c j b i  J J 5 I  v n p a B jC H io i  
M OpCKOH JCIIT C JbH O C T blO :

•  OpraHHiaUHSI HH(|)OpMaUHOHHOrO BîaHMOJCHCTBHH c 
nojn>30BaTejiHMH;

•  COJCÍÍCTBHC (JlOpM HpOBaHHK) H H (J)paC T pyK T ypbI OOCCnCnCHIOI H 

KOMIIJieKCHOrO OOCJY'/KHBaHHH CVOBCKTOB MOpCKOH JC5ITC JbH O C TH l

•  n p c jo c n iB jC H H C  H H iJiopM aitH O H H bix  y c j i y r  n o jb r o B a T C J i iM  

n o p T a j i a ;
•  3JieK T pO H H bIH  OOMCH ja H H b l.X l

• YJOBJCTBOpCHHC HH(J)OpMaitHOHHbIX nOTpCOHOCTCH OpraHOB 
rocyjapcTBCHHOH BjiacTH, MecTHoro caMoynpaBjCHini h 
XO'iaHCTByfOmHX cvobcktob.

B paMKax KOHucnuHH parBimoi nopTana ECHMO pa3pa6oTam>i
[1]:

•  T p e ö o B a H H a  k  n o p T a n y  E C H M O ,  a  T aicace n p u r m n n b i  e r o  
n o c T p o e f f l w  h  (|)Y H K H H O H H poB aH ini:

• apxHTeKTypa nopTana ECHMO;
• cneitH(J)HKaitHii mojc .r u  onncaHini cbcjchhh 06 HP [4];
•  c . r o B a p n  h  K jiaccH (J)H K aT o p b i, H cno jn> 3yeM i> ie  n p n  o n H c a m iH  

MCTajaHHbix.
B n o p T a j c  c tohkh n p c H io i c tohkh r p c m n i  e r o  ( |)y hkuhohhj b H o i i

CTpyKTypbl M05KH0 B b lJC JH T b  TpH M aKpOVpOBHIi:

•  n p c i c  HT3 h  h o  h  Ha a  Lia c T b  ( c T p y K T y p a , y n a c T H iiK H  E C H M O  h  

n e p C O H a jH H . HOBOCTHOH o j o k ):

•  H H iJiopM aitH O H H aa Lia c T b  - n o u e r  h H a b h r a u  ihi H a  n o p T a .r c :

• ajMHHHCTpaTHBHaa nacTb ( p e r n e r  p a n n a  h ayTemruJmKaitHJi, 
epejCTBa 3KcnopTa/HMnopTa HHiJiopMaitHH);
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• TCXHOJornnccKaa nacTb (APmm BBOja onncaHna HP,
HOBOCTHOÍÍ HH(|)0 p M3 U HH). 

nopTaji npcjCTjBjacT:
•  c jH H b ic  c p c jC T B a  H a b  u r a  u h  h .  n o 'îB O jtf io m H C  n o j i b 3 0 B a T e in o  

ö b iC T p o  h  n p o c T O  H aiiT H  HP n o  o p r a H r o a u m i M  h x  c o s j h b u i h m .  

H e 3aBHCHMO OT M e c T a  h x  xpaH C H H ii. M C C T ono .iO ’/KCHHa n o . ib  iO B aT C ja :

• B03M05KH0CTH HHTeipaUHH pa3JIHHHbIX THnOB jaHHbl.X 
(rpaiJiHHecKHx, TeKCTOBbix, (|)aKTorpa(|)HLiccKH\. npocTpaHCTBeHHbix);

• yHHBepcajibHbiH Haoop eepBHCHbix c jy > k 6 . BKjnonaa c j h h y k )  
ayTeH TH (J)H K auH K ) n o jn > 3 0 B aT e jie H  h  a B T o p ro o B a H H b ii i  j o c T v n  k  HP;

• cjHHbiH KaTajior HP;
• B03M05KH0CTH Opr3HH3aUHH MOHHTOpHHra COCTOHHHH paÖOTbl

nopTana;
•  y H H B ep ca jib H O C T b  t c  x  h o  j o  r u  h c c  k  h x  n p o u e c c o B  c o r j a H n a .  

x p aH eH H H  h  H c n o j b  iO B aH n a  HP;
•  HIHpOKHH OXBaT HP B O O jaC T H  HC CJCJO BH H Ha MOpCKOH C p e j b l  

H MOpCKOÍÍ JCÍITC JbH O C TH .

r i o p T a j  h b j h c t c h  HHCTpyM eH TO M  y n p a B j C H n a  HP, n o iB O J ii io m H M  

n o jb iO B a T C ja M  n o u y n a T b  j o c T y n  k  p a 3 H O o6 p a 3 m>iM 

C T pyK T ypH pO B aH H bIM  H HCCTpyKTYp u p o BHHHbIM ja H H b IM , XpaHHHIHXCa 

b  p a 3JH H H b ix  (J io p M aT ax  ( h t m l ,  x m l ,  f t p ,  6 a 3b i j a m i b i x  -  E / I ) ,  b o  m h o th .x  
o p r a H H 3 a u H H x , b  t . h .  3a p y 6 e 5K H bix , h  H c n o jn > 3 0 B aT b h x  j j a  H a v n H b ix  

H C C je jO B a H H H  h  n o j j c p ’/KKH p e m e H H H . B n o p T a j c :

•  p c a jH iO B a H  noH C K  H H (|)opM auH H  n o  p y ö p H K a T o p y  h  

r c o r p a ( |) H LiccK O H  Kapre;
•  OOCCnCHCHbl B0 3 M05KH0 CTH npC JC T H B JC H H a H

pacnpocTpaHeHHH HP Ha Web;
•  p a 3p a Ö 0 T a H a  H a c T p o iÍK a  H a  n c p c o H a jb H b ic  H y n c jb i  

n o jb  iOBaTCJCH c noMOiubio A P M ob ;
• HMCCTca oopaTHaa CBa ib c nojbîOBaTCjaMH nopTaja.
C n o  m o  m b H ) n o p T a j a  ECHMO c o r j a c T c a  B0 3 M05KH0 CTb Ö biC T po 

o Ö H ap y iK H B aT b  o p r a H H 3a u H H  h  HP, n p c jC T jB ja c M b ic  h m h ;  o n p c j c j H T b  
c n o c o o  B ia n M O jC H C T B u a  n o c j c  H a x o > K jC H n a  H C O O x o jH M b ix  p e c y p c o B .  

B 3aBHCHMOCTH OT r a n a  HP (cTpyKTypHpoBaHHbie, 
H e c T p y K T y p n p o B a H H b ie  j a H H b ie ,  E / f  n p n jo > K C H H a . o ö b C K T H b ic  ( J ia i i jb i )  

O p raH H iY C T C a COOTBCTCTBYKHUCC B3 aH M O jeH C T B H e n o jb iO B a T C J C H  c

HP.
3 OmicaHiie HH(|)opMaitHOHHbix pecypcoB 

H H (|)opM auH O H H biH  p e c y p c  -  3 t o  C T p y K T y p H p o B aH H b ie  (B /f  h  
( |i a H jb i )  h  H e c T p y K T y p H p o B aH H b ie  j a H H b ie  ( jO K y M e n r  -  eoB O K ynH O C T b 

jO K y M eH T O ß ), n p c jH a m a H C H H b ic  h  o ( |io p M J C H H b ic  j j a
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pacnpocTpaHeHHH c p c jn  h c o rpah h li c h h o ro Kpyra j h h . jih ö o  cjy/Kamnx 
OCHOBOH JJia npC JO C T H B JC H H a H H (|)O p M aU H O H H b I\ ycjiyr. IlpH3HaKaMH 
H P aßjacTca:

•  opneHTaitHH Ha pacnpocTpaHCHnc c p c jn  HConpcjcjCHHoro 
Kpyra mm, jj ia  KOTopbix o h  npcjCTjBjacT HHTepec, T.e. HP joj>KHbi 
HMeTb nOTpCOHTCJbCKYK) HCHHOCTbl

• oiJiopMjieHHe, oöecneHHBaEomee bo3mo5khoctb
pacnpocTpaHeHHH.

OnncaHHe cojcp>KaHna HP npcjCTjBjacT cooo ii MerajaHHbie. O hh  
Hcno.ib ivKiTca jj ia  noncKa, HaBurauHH no KaTajiory HP; ynpaBjCHiia 
KOHTeHTOM, b  t o m  HHCJie arpcrauHH HP; MOHHTopnHra c o c t o h h h h  HP; 
npOBejeHHH HH(|)OpMHHHOHHO-HHH JHTHMCCKHX HCCjejOBaHHH.

McTajaHHbic BKjnonatOT onncaHnc h c t o h h h k o b  HH(|)opMauHH. 
CpCJCTB ynpaBJieHHH H OOpaOOTKH jaHHbl.X. H cTOHHHKH HH(|)OpMaUHH 
npCJCTHBJCHbl OnHCaHHHMH HHO JK) JHTC JbHblX CCTCH H npHOOpOB. 
3KcnejHitHH, npoeKTOB, m o p c b c j h c c k h x  opraHHiauHH. HHC, 
npHOpC’/KHblX CTHHHHH H nOCTOB Ha Mopax POCCHH, KOCMHHeCKHX 
annapaTOB, 3KcnepTOB. HP jaiOT npcjCTjBjCHHC o j h o ö o h  HH(|)opMauHH 
H jaHHbl.X. KOTOpbie npCJCTJBJCHbl B 3JieKTpOHHOM BHJC -  MaCCHBbI H

E,H, ECH M O jj ia  pa3JiHHm>ix b  u jo  b  HaojiojCHHH (o rea h o  rpai|) h  h c c  k h c  

CTaHitHH, onepaTHBHbie jaHHbie. ncpcjaßacMbic no KaHajiaM 
rjioöajibHOH cera  TejiecaBa3H, TcncHna. npnopoKHbic. cvjoßbic  
THjpoMeTeopojiorHHecKHe, cnyTHHKOBbie, aBnauHOHHbic. j c j o b m c . 

jaHHbie no MC>Kj>HapojHbiM h  HauHO Ha jbHbiM npoeKTaM, HMeromneca 
B POCCHH, npOCTpaHCTBeHHbie jaHHbie).

CxeMa onncaHHa MCTajaHHbix. KOTopaa noMoraeT nojbiOBaTCjaM 
HaxojHTb HP, onpejejiaeT cnocoo B3aHMOjeiicTBHa h  oomchh 
HHi|)opMauHCH. no3BOJiaeT pa3MemaTb HH(|)opMauHK) Ha nopTajc. 
McTajaHHbic cojcpvraT CTaHjapTH30BaHHbie cncuH(|)HKaunH jjia 
onncaHHa h  noncKa HP. McTajaHHbic no3BOJiaK)T öbicrpo ooHapv/KHTb 
HCOÖxojHMbic HP; onpcjcjHTb cnocoo B3aHMOjeiicTBHa h  BbinojHCHiia 
3anpocoB nojbiOBaTCJCH: co3jaTb YHHBcpcajbHbni cnocoo BbijaLm 
nojbiOBaTCjaM CBejeHHH 06 HP, opraHU iamiax. OKcncpTax h  jpyrnx 
ooBCKTax MCTajaHHbix. ynpocTHTb cxeMy iiHTcrpauHH jaHHbix b  Web.

C x e M a  n o n c K a  3 K 3 e M n j ia p o B  o ö b e K T O B  M C T a ja H H b ix  p c a j i r i v c T c a  

C JCJYKH HHM  0 Ö p a 3 0 M . n o  O JH O M y HJIH HCCKO JbK H M  HT p  HO Y TH M 

n p O H 3B O JH T C a (JlO pM H pO B aH H e JHHHMHHCCKOrO C nH C K a 3 K 3 e M n jia p O B  

M C T a ja H H b ix  H 3 E / f  H 3 KOTOpbIX n O J b iO B H T C J b  OTOHpHCT HHHOOJCC  

3 a H H T e p e c o B a B H iH H  e r o  3 K 3 e M n j ia p  h  n o j y n a c T  n o j H o e  e r o  o n n c a H n c .  

,H,jia H e K O T o p b ix  3 K 3 e M n j ia p o B  oobcktob M C T a ja H H b ix  c o 3 j a f O T c a  

j o n o j iH H T e j ib H b ie  C B a3H , n o 3 B O J ia io iu H e  n o j v n u T b  j o n o j H H T C J b H v io
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HHiJiopMaiuno. HanpHMep, j j a  ocHOBHbix jHcminjuHapHbix MaccHBOB 
nojicnonaiOTca cb cjchh ii o (JiopMaTax, caM (JiopMaT, i î O oim cam ie, 
3KpaHHbie (JlOpMbl KapT HiYHCHHOCTH. 3JieKTpOHHbie KOnHH CTaTeii H 
jOKyMeHTaitHH, ftp a jp cc  c nojm>iMH KonnaMH hjih npHMepaMH 
jaHHbix. K kh/kjomy oob ck ty  MCTajaHHbix npinaracTca cn n cor  
3apy6e5KHbix Web caifroB. Ha KOTopbix movkho Haifra jonojHHTCJbHvio 
HH(J)opMaitHK) no paccMaTpHBaeMOMy o6ï>eKTy MCTajaHHbix h3 jpyrn.x  
CHCTeM, B T.H. 3apy6e5KHbix.

4. K. iaccii(|)iiiv'ai()pi>i 11 cjiOBapH, iiciio .ii»iye\ii»i j . ih  
HHTerpaitHH ja im ia x

KjaccH(|)HKaTopbi h cjoßapn. nrpaiOT oojbuivK) pojb . Kan npn 
onncaHHH H P, Tan h hjchth(|)hkhhhh jaHHbix O hh ncnojbíviOTca j j a  
opraHH3aitHH HaBuraunn no raTajory H P  nopTaja h bkjK)LiaiOT cnncoK  
(JlHKCHpOBaHHblX H nOnOJHIICMblX KjaCCH(J)HKaTOpOB E C H M O .

CnHCOK (JlHKCHpOBaHHblX KjaCCH(J)HKaTOpOB E C H M O  BKJK)LiaCT:
• pojb opraHHiauHHi
•  Haoop chmbojob;
•  J3biK onncaHHa h jh  pecypca;
•  Tnn reorpaiJiHHecKoro oöbeKTa;
•  H jC H T H (|)H K aT op CTaHjapra KOjnpoBaHHa;
• ypOBeHb OÖpaÖOTäHHOCTH JäHHblX (HCXOJHbie,

JHäTHOCTHHeCKHe, npOTHOCTHHeCKHe, OOOOIHCHHblC):
• npocTpaHCTBeHHoe npejCTäBjeHHe;
• npocTpaHCTBeHHoe pa3pemeHHe;
•  nacTOTa ooh ob jchhh  pecypca /  mhctoth noBTopeHHa jaHHbix b 

pecypce;
• KaTcropua (ran) npoeKTOB HCCjejOBaHHH (jcaTCJbHOcra)/ 

ypoBeHb CT3HjapTH3aitHH;
•  KaTcropua (ran) njaT(|iopMbi MopcKoii jcaTCJbHOcra;
• KaTcropua (ran) HHCTpyMeHTOB hccjejOBaHHH

(npoH3BOjcraa) MopcKoii jeaTejbHOcra;
•  HjeHTH(J)HKaTop khmcctbh HH(|)opMauHOHHoro pecypca;
• orpaHHHCHna Ha nojyncHHC pecypca / orpaHnncHna Ha

nono jb30BaHHe pecypca;
• orpaHHHeHHH no 6e3onacHOCTH;
• (JiopMa npejCTaBjeHHH pecypca;
•  ra n  jocTaBKH jaHHbix;
• ran  ayTeHTH(J)HKaitHH nojb30BaTeja.
CnncoK nonojHaeMbix KOjH(|)HKaTopoß E C H M O  BKjKwacT:
• opraHH3aiiHH (nocTaßmuKH. nojb30BaTejn);
• rama reorpaiJiHHecKHx oojacTcii:
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• CTpaHbi;
•  OKeaHbi h  Mopa ( k o j  m o k jy  Hapo j h o  ro rn j p o  rpa<| wncc ko ro 

o io p o  - IH B ) ;
•  ropo ja :
•  cyo'bCKTbi P O  (oojacT H . OKpyra, pccnyojHKH):
•  a j  m h h m CT paT h b h bic OKpyra;
•  CTaHjapTHbie ro p ro o m b i;
• cyja;
•  npnopoKH bic rnjpoM CTCopojornnccKHC c t jh u h h  - 

CHHonTimecKHH HOMep, KoopjHHaTHbiH HOMep;
•  H H C T pyM eH T bl H C C je jO B aH H H  (n p O H 3 B O JC T B a) MOpCKOH 

jeaTejbHOCTH;
• MeTojbi HaojiojCHHH. onpejejeHHH, oopaooTiai:
• ejHHHiibi H3MepeHHa;
•  cjOBapb napaMeTpoB;
•  p y ö p m c a T o p  E C H M O .
PyöpHKaTop E C H M O  B ic n o n a c T  p a 3j e j b i :
•  HHiJiopM aiiHH o  cocT oaH H H  c p e j b i ;
•  HH(J)OpMaiIHK) 0 MOpCKOH JC aT C JbH O C T H :

• counajbHO - 3KOHOMHHecKaa HH(|)opMauHa:
•  TeXHHKO -  TKOHOMMMCCKaa HH(|)OpMaiTHH:
•  npaBOBaa HH(|)opMaiTna:
• HopMaTHBHO-MeTojHHecKaa HH(|)opMauHa:
^ ja  paooTbi c KjaccH(J)HKaTopaMH co3jaHO npnjo>KCHHC j j a  h x  

noncKa h  npocMOTpa (http://data.oceaninfo.ru/meta/codes/index.isp').
5. CepBiicbi nopTajia
CepBHCbi n o p T a jia  - 3t o  jo cT y m ib ie  nepea b h ch ih h h  hhtcp<|)chc  

h j h  BHyTpeHHne (nporpaMMHbie) HHTcp(|)CHCbi nop T aja , 
p ea jH 30BaHHbie b ero  cocTaBe nporpaMMHbie cpejCTBa, ocHOBHaa 
aajana KOTopbix, noM orarb n o jb 30BaTejaM y j o o h o  h  3(|k |)ckthbho  
BbinojHaTb TpcoycM bic hm onepauHH H aj cojepacHMbiM p a 3je jO B  
n op T aja  h  n c n o jb 30BaTb ero  pecypcbi.

B  cocT aB  cepBHCOB n o p T a j a  b x o j j t  KaK oo lu h c  cepB H Cbi, 
x ap aK T ep H b ie  j j a  m h o t h .x n o p T a jO B , TaK h  c n eu H a jH 3 H p o B aH H b ie , 
ooccn cH H B aio m H C  b o 3m o 5k h o c t b  a je K B a T H o ro  j o c T y n a  k  pa3JH H H biM  
E,H„ 3jeKTpOHHbIM  KOnHHM JOKyMCHTOB, H P  H lip . H H T eipaU H H  
o o c c n c jH B a T b c a  KaK nyT eM  H M nopT a H H (|)opM aunn . p a 3 M e iu e H n a  3t o h  
HHiJiopM auH H  b  E / i  n o p T a ja ,  TaK h  nyT eM  C K a n u B am ia  H P  h  
o o c c n c n c H H tf  j o c T y n a  k  c o j c p >k h \ io \ iy H H T erp iip y eM b ix  H P . n o p T a j  
E C H M O  n p c jo c T a B ja c T  c p e jC T B a  n cp co H H (|)H u n p o B aH H o ro  j o c T y n a  k  
c o j c p ’/KaHHK) (KOHTeHTy) n o p T a j a  b  B H je  A P M o b  n o jb 3 0 B a T e je i i .
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C o c T a B  6 a 3 0 B b ix  cepB H C O B  B K jn o n a e T  i t o h c k  H H ( |io p \ia itH H  h  

H a B H ra iiH a  n o  p e c y p c a M  n o p T a n a ,  H H T epaK T H B H biii j o c r y n  k  H P  

n o p T a n a ,  c e p B n c  y n p a B n e m iH  n p o ( |m n c \ i  n o n b iO B a T c n n .  cep B H C b i 
nepCO H H (J)H K aiIH H  APMoB, C epB H C bi M O H H T O pnH ra  H CTaTHCTHKH, 

c p e jC T B a  3 K c n o p T a  n  H M n o p T a  H H (|io p \ia iiH O H H b ix  p e c y p c o B  n o p T a j a .

C ep B H C b i n o p T a n a  M o ry T  p a c u i n p a T b c a .  H a n p H M e p ,  ic p o M e  n o n c K a  
o ö i j h x  C B e je H H H  0 6  o p r a H n a a i iH t f x  b  p a 3JiH H H bix p a 3 j e n a x  

B b i jc .ia iO T c a  CBejeHHH 0 u c H T p a x  E C H M O .
B c o c T a B  cepB H C O B  n o n c K a  h  H a B u r a u n n  b x o j h t  c p e jC T B a  p a o o T b i  c  

p a c m n p i ie M b iM  K a r a n o r o M  p e c y p c o B ,  K a p T a  n o p T a n a  h  n o n c K O B a a  

c n c T e M a  n o  H P. B c o c T a B  H H (|io p \ia iiH O H H b ix  cepB H C O B  b x o j h t  c n c T e M a  

HOBOCTeii. K  c e p B H c a M  H H T ep aK T H B H o ro  o o l h c h h h  n o j i b 3 0 B aT e n eH  

OTHOCHTCH CepBH C  paCCbIJIOK H j p .  C ep B H C  Y npaB .IC H H H  npO (J)H JieM  

n o n b 3 0 B a r e n H  h  H acT o iiK H  n e p c o H a j ib H o r o  A P M a n o n b iO B a T c n n  

n p c jo c T a B .iH C T  c p e jC T B a  j j i h  H acT p o iÍK H  n e p c o H a n b H b ix  ja H H b ix  
n o n b iO B a T c n a :  c p e jC T B a  n p c jo c r a B n c H H H  e M y  n e p c o H a j ib H o r o

K a n c H ja p a  h  H a o o p a  o n c K T p o H H b ix  c n o B a p e i i .  C ep B H C  M O H H T O pnH ra  h  

CTaTHCTHKH n p c jo c T a B n n c T  a jM H H H C T p a T o p a M  n o p T a n a  cep B H C b i 

K O H T p o n n  h  a H a jiH 3a  H a r p y 3KH a n n a p a T H b i x  c p e jC T B  h  CTaTHCTHKH 

o o p a m c H H H  k  p a 3 JiHHHbiM  p a 3 j e n a M  n o p T a n a .  C p e jC T B a  n o j j c p a a a i  

3 K C nO pT a H H M n o p T a  H H (|)O p\ia itH O H H bIX  H (|)Y H K IIHOHa.IbHblX  p e c y p c o B  
(c o je p n c a H H H  h  cepB H C O B ) E C H M O  n p e j H a 3 H a n e H b i j j i h  n o j j e p n c K H  

H H T c rp a iiH H  b  C T p y K T y p y  n o p T a n a  B H e n iH n x  p e c y p c o B ,  a  TaioKe j j i h  

n o j jc p > K K H  c p e jC T B  c o 3ja H H i i  n e p c o H a n b H o r o  ( h h j h b h j y a n b H o r o  h j i h  

K o p n o p a T H B H o r o )  n o p T a n a  n o n b iO B a T c n n .  C n y '/K o a  avTC H TH (|)H K aiiH H  h  

a B T o p H 3a iiH H  j o c T y n a  k  c o jc p > k h m o m y  (H H (|)o p \ia iiH O H H O \iy  h  

(J)y H K itn o H an b H O M y  )  jo n n c H a  o o c c n c n n T b  p a i r p a H H iC H n c  T a K o ro  
j o c T y n a  j j i h  p a 3 JiH H H bix  n o n b 3 0 B a T e n e H  n o p T a n a .

O cH O B H biM H  p a 3 je n a M H  n o p T a n a  E C H M O  h b j i h i o t c h :

• CBejeHHH 0 cncTeMe;
•  M O H H T opnH T  H a o j i o j a T c n b H b i x  c h c t c m ;

•  M e T a ja H H b ie  -  n o 3BOJiHiOT n o n y n n r b  H H (|iopM aiiH K ) 0 6

HCTOHHHKaX H H (|)O pM aiIH H . OnHCaHHHX H P, C T pyK T ypH pO B äH H blX  
c c b u iK a x  H a  M n p o B b ie  H H (|iopM aiiH O H H bic  p e c y p c b i ,  j p . ;

•  jaHHbie (ncxojH bie jaHHbie - caMbie c b o k h c  jaHHbie no
IVInpoBOMY OKeaHy, KnHMaTHnecKaa h  npom ocTH necK aa HH(|iopMaiiHH. 
H T H  -  HH(J)OpMaitHH, HOpMaTHBHO -  MeTOJHHeCKHe H npaBOBbie 
jOKyMeHTbi;

• npnnoiKeHHH;
•  A PM bi nojib30BaTeneH;
•  cepBHCbi nopTana.
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IIoiiCKOBbie cepBHCbi n p e jo c T a B ju n o T  b o 3 m o 5k h o c t h  

jH H a M im e c K o ro  n o n c K a  n o  p y o p u K a T o p y . r c o r p a ( |m LiccKOH icapTe n  
op raH H 3aitH H  - c o u a T c m o  p e c y p c a .  I I o h c k  p c a jH îy c T c a  b  j ß a  3 T an a . 
H a  nepB O M  3 T a n e  o c y h ic c t b  j h c t c h  n o n c K  b  6 a 3 e  M C TajaH H bix. B K jn o n aa  
o n n c a H n e  H P .  H a  B TopoM  3 T a n e  j j i h  HH(|)opM auHOHHbix p e c y p c o B , 
3arpy5KeHHi>ix b  E / f  n e p e 3  n p i u o ’/KCHna. o c y  i u c c t b j h c t c h  j o c T y n  k  

jäH H biM , H änpH M ep , M eTeocB O jK aM , n o c T y n a io iu H M  n o  K aH ajaM  
r  j o o a j b H o i i  ceTH  Te j c c b h 3 h ; r jv ö o K O B O jH b ix  H aÖ jno jeH H H , c 
n p e jB a p H T e jb H b iM  noncK O M  n o  x  a  p a  k t c  p  h c t h  kh  m  p e iic o B  H H C . 
O coocH H O CTbK ) noHCKOBbix HHCTpyMeHTOB npuMCHHCMbix H a n o p T a je  
HBjiHeTCH h x  CTa h  ja  pT h  ' »a u  h  h H a 6 a 3 e  e jH H o r o  nojn>30BaTejii>CK oro 
H HTepiJieH ca. E n a r o j a p a  3TOMy nojn>30BaTejii> o m y m a e T  c c o a  
HaXOJHIJHMCH B HH(|)OpMaUHOHHOM npOCTpaHCTBe H M05KCT BblÖpaTb 
OJHH H3 CHCHapHCB nOHCKa, H3HTH HHTepeCyiOIUyiO e r o  HH(|)OpMaUHIO. 
r j e  6 b i OHa h h  H a x o jH ja c b .

Aiia iirniMCCKiic ccpiuici>i. O j h o h  h x  ( |i y h k h h h  n o p r a n a  E C H M O  
HBjiHeTCH n o jiy n e H H e  a H a n n n m e c K O H  HH(|)opM auHH. K O T opaa no3BOJiHeT 
öbiC T po n o jiy n a T b  T aicy io  HH(|)opM auHK) 3a c n e r  a r p c r a m i n  H P . K p o M e 
T o ro , n o p T a j  n p e jo c T a B jH C T  B03M05KH0CTb n o jK jn o n a T b  j h o ö o h  H P  j j i h  

o ö e c n e n e H H H  j o c T y n a  k  aH ajH T H n ecK o ii HH(|)opM auHH.
B  c e p B i i c a x  p a i p a ö o i H i i K ' a  h m c io t c h  c n e jy io iu H e  n p i u o ’/K C H na -  

3TO p a ö o T a  c o  c jO B ap eM  n ap aM eT p o B , b b o j  h o b h x  o n u c a H u i í  H P , 
c p e jC T B a  on n caH H H  w e b  c a ir ro B , j p .

6 C T a H ja p T b i  Web n o p T a j i a
npn co 3 ja H H H  n o p T a n a  H cnojn>30B aH bi HHCTpyM eHTajibHbie 

cp e jC T B a : C Y E / l  O r a c le ;  H3biicH X M L , J 2 E E  j j i h  H 3BneneH iiH , 
n p eo ö p a3 0 B aH H H  h  T p a H c n o p ra p o B ic H  ja H H b ix ; F H C  M a p S e r v e r  - j j i h  

jH a n H 3 a , M O jennpoB aH H H  h  n p e jC T jB n e H H e  ja H H b ix  b  y 3 n a x  c c t k h ; 

C A S E  T e x H o n o rn n  - j j i h  a  b t o  m  aT h  ■ »a u  h  h  npocK TiipoB aH U H  c h c t c m  h  

n o M o ra io iu H e  n o jje p n c H B a T b  b  jK TyanbH O M  c o c t o h h h h  o n n c a H n e  B c e x  
CTpyK Typ ja H H b ix . T e x H o n o rH H  M H oroM epH bix  E / l  - k j h o h c b o h  (Jiaicrop 
HHTepjKTHBHOrO JH ajIH 3a ÖOJbHIHX MaCCHBOB jaH H bIX .

H a  W e b  n o p T a n e  Hcnojn>3yiOTCH OTKpbiTbie C T aH japT b i, 
n03B0JIHK)IUHe BBeCTH B HY’/KHOC pyC JO  npOHCCC C03jaH H H  H 

HcnojH>30BaHHH H P . W e b  cepB H Cbi 3 t o  6 a 3 0 B b rä  H a ö o p  CTaH japTO B - 
npoT O K onbH biii, o n H c a re n b H b iH  h  noHCKOBbrä. C’y Tb t c x h o j o t h h  

OTKpblTblX CHCTCM COCTOHT B (JlOpMHpOBaHHH C p e jb l ,  BKjnOHaiOIUeH
n p o rp a M M H o e  o o e c n c H C H n c . a n n a p a T H b ie  c p e jC T B a , e jiy n cö b i c b h 3 h , 

HHTepiJieHCbi, (JiopM aTbi ja H H b ix  h  npoT O K onbi, o ö e c n e n H B a io iu e H  
nepeHOCHMOCTb, B3anMOCBH3b h  M acHiTaÖHpyeM OCTb n p u n o ’/KCHHH h  

ja H H b ix . CoBOKynHOCTb yK a3aH H bix  K anecTB  jo c T i i r a c T c a  3a  en e T
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HCn0 JIb30BaHHH pa'ÎBHBaïOLUHXCa. OOLUCJOCTVnHblX H o 6 m enpH 3HaHHbIX 
CTaHjapTOB Ha npOJYKTbl HH(|)Op\iaiIHOHHbIX TeXHO JIOTHH, 
cocTaBjiHKmtHx c p e jy  o rap b rro ii CHCTeMbi.

r io c T a B H iH K  H P , K aK  n p a B H j io ,  c a M  B b io n p a c T  C H C TeM y j j i h  

n o jr o T O B K H  H P  h j h  O H a y>KC y  H e r o  r o T O B a . n o c n e  C 0 3 ja H H H  H P  c  

n o M o m b K )  c n c i iH a . i b H o r o  c e p B H c a  n o c T a B iu H K  B K jn o H a e T  o n n c a H n e  

p a  ip a o o T a H H o r o  p e c y p c a  H a  n o p T a n  E C H M O . / f i n  a r a r o  n o c T a B u in K  

3 a n o j H H e T  (J io p M y , K O T o p a a  aB T O M aT H H ecK H  n p e o 6 p a 3 y e T C H  b  

o n n c a H H e ,  c o j c p a a i m c c  M e T a j a m i b ie  o p e c y p e e  b  X m l- ( |) o p \ i a T C  c  

y K a 3 a H H e M  U R L  a j p e c a .  B TaKOM  B H j e  H P  t o t o b  k  p a c n p o c T p a H e H H io ,  

x p a H e H H K ), o o p a o o T K c  c e p B H c a M H  n o p T a n a  E C H M O , a j a n T a u n n  

CHCTCMaMH OÖpaOOTKH j a H H b i x ,  H C n 0 jn > 3 0 B a H H I0  JJIH npH HHTHH  

p e m e H H H .

J lH H e iÍK a  H H C T pyM eH T O B  E C H M O  -  c n c T e M a  y n p a B j e m i H  6 a 3 aM H  

j a H H b i x  O r a c l e ,  c e p B e p  n pn n o>K C H H H  JB oss, c n c T e M a  6 h 3 h c c -  
aH anH T H K H  p e a n b H o r o  B p eM e H H  A K  h  j p . -  M o r y T  o b iT b  n n a T (|io p M a M H  

JJIH C 0 3 ja H H H  p e m e H H H  JJIH JIIOÖOH OTpaCJIH. 3 t h  H H C T pyM C H T bl H n c  
0 6 m ero  m rm aH C H U H  CH , n / 1. U.EIVI/1 ö e p y T C H  b  K a a c cT B C  6 a 3 0 B b ix ,  h  c 
n o M o m b io  H H x  e o 3 j a e T C H  r o T O B b r ä  n p o j y K T .  O c o o c h h o c t h  c h c tc m i> i:  

H H T epiJieH C  n o n i> 3 0 B a T e jiH  ( t c k c t o b o h  p e j a K T o p ,  r p a ( |m LiccK H H  

p e j a K T o p  h  E H C , b c o ) .  o o n c r a a i o m H C  n p o u c c c  b h c j p c h h h :  

n e p a p x i m e c K H H  ( d r i l l  d o w n / u p )  n o j x o j  k  n p e j C T a B n e H in o  j a H H b ix ;  

M H o r o y p o B H e B a a  c n c T e M a  p a  ír p a m m c H u n  j o c T y n a ;  p a 3 B H T a a  c n c T e M a  

o n o B e iu e H H H  ( e - m a i l ,  SM S, B H y T p e m iH H  n o n T a ) ;  H c n o n i> 3 0 B a H H e  j j i h  

K jH eH T C K o ii n a c r a  O C  W i n d o w s .  H a c T p o iÍ K a  k o m h o h c h t ,  

p e a n r o o B a m i b i x  b  B H j e  n o p m e T O B ,  o e y m e c T B jiH e T C H  n e p e 3  

C npaB O H H H K H , K naC CH (|)H K aTO pbI H "LICK-OOKCbl". npn  3T 0 M  

KOM nOHCHTbl H M d O T  n p O C T O ii H 3(J)(J)eKTHBHI>IH M CXJHH3M  J  0  K a  J  H' i a  IIH H.

P e a jm 3 y e T C H  p e 3 ep B H a H  3 a i u n i u e h h 3 h  c e T b  n e p e j a n n  j a m i b i x ,  

o o b c jH H H io m c H  20 u c H T p o B  E C H M O . P e 3 e p B H b ie  3 a iu H iu eH H i> ie  

K a H a n b i n e p e j a n n  j a H H b ix  o p ra H ro y iO T C H  H a  6 a 3 e  BnpTvanbHoii 
n acT H O H  c e r a  V PN , C K o p o c T b  c o cT a B H T  H e  M eH ee  512 K 6 h t / c . 

C o 3 ja H H e  p e 3 e p B H o i i  c e r a  n o 3 B O jn r r  n o B b i c n r a  H a jen cH O C T b  
HH(J)OpM aiIHOHHO-KOM M yHHKaiIHOHHOH HH(|)paCTpV KTY pbl E C H M O , cL 
T a io K e  o p ra H H 3 0 B a T b  jo n o j iH H T e n b H b ie  cep B H C b i n e p e j a n n  

HH(J)OpM aiIHH MC/KJY UC HTpilMH E C H M O  C H C n0JIb30B aH H C M  C p e jC T B  

K p n n T o rp a iJ iH n e c K O H  3 a n iH T b i. B c j i y n a e  B b i x o j a  h 3 C T pon o c h o b h o í í  

c eT H , y c j i y r a  p e3 ep B H p o B a H H H  o o c c n c n i i T  n o n b 3 0 B a T e j i io  B03M 05KH0CTb 

(JlyHKIIHOHHpOBaHHH OOJbmHHCTBa npHJI05KCHHH: 6 a 3  j a H H b ix ,
M e r a ja H H b ix ,  i j c k t p o h h o h  n o n T b i ,  T e n e iJ iO H n n  h  j p y r a x .

P e rn a M e H T  B b in o jm e H H H  y c j i y r  jo .T /K C h  B K jn o n a r b :
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HHiJiopMaiiHK) 06 ycjiyre;
• B03M05KH0CTH nojnncKH Ha no.ivHCHHC ycjiyr no aneKipoHHOH 

nonre;
• B03M05KH0CTH OnjiaTbl JOCTVna K npHJO’/KCHHHM. HCnO.lbîYH 

M  HTCpHCT-CpCJCTBa:
• aBTOMaTHnecKoe BbinojmeHHe ycnyrn nocne Bbioopa ee 

nojn>30BaTejieM;
• OTCJiencHBaHHe xoja Bbino.iHCHHH ycnyrn.
3aK'.ii()MCimc
I lo p T a n  ECHMO hb.ihctch MOKOTpacncBbiM. c o  u a c T  

caM opa3BHBäEomyK)cn c p e j y  n n a  nocTäBKH h  païB H T w i HP. n o p r a n  
n o  ïBonacT noBbiCHTb i j h i c c t b o  o6cny>KHBaHH;i noni>30BaTeneH . n o p T a n  
c o u a H  Kan HHCTpyMeHT, no3B oninon iH H  noni>30B aTejiio n o n y a n T b  
HHTepecyKHuyK) e r o  HH(|)opMaunK) n o  . t i o o o m y  paiíoH Y. b  j h o ö o h  

MOMeHT BpeMCHH He3aBHCHMO OT e r o  MCCTOnOnO’/KCHHH H B H ja  
TepMHHana. 3 j c c b  m o v k h o  n o n y a n T b  t c k y l u h c  jaH H bie. n o n yn acM b ic  n o  
KaHanaM rao6ajn>HOH c c t h  T c n c cB irw . Ha n o cn ejH H H  cpoK  
HaÖjnoneHHH. n o p T a n  n o îB o n a c T  n o n y n a r b  c b o j k h  n o r o j b i  o t  

HeCKOJIbKHX, BblÖpaHHblY BaMH, OpraHHîaUHH B ejHHOM (JlOpMaTe Ha 
ojHOM  3KpaHe b  poKHMC on-line. HP (aH anrob i, n p orao3i> i)  
íaMcmaiOTCH n o  M epe h x  o o h o b . i c h h h .  B o 3 m o 5 k h o c t h  n op T a n a  

n o3B onjnoT  npoH îBO jH Tb noHCK, (|mnbTpauHK) h  coxpaH eH H e. n o p r a n  
ECHMO c o  u a c T  b o 3 m o 5 k h o c t i>  n o n yn aT b  HH(|)opMaunK) 0  c o c t o h h h h  

npupOJHOH c p c j b l  OT pa3JIHHHbIX OpräHH3aiIHH B OJHOM OKHe 
6 p a y 3 e p a .

P a 3 B H T n e  n o p T a n a  H a n p a B n e H O  H a  o p r a  H i n a n  wo j o c T y n a  k  H e M y  c 
nOM O H IbK ) pa3JIH H H bIX  KOMMY H H KaUHOH HblX yC TpO H C TB. P a3JIH H H b ie  

c e p B H C b i n o p T a n a  o y j y t  j o c T v n H b i  H e  t o j i i> k o  n e p e a  H h t c p h c t .  h o  h  c  

o o b iH H o r o  ( r o n o c o B a n  c n p a B O H H a n  c n y /K o a )  h j i h  \ i o 6 n n b H o r o  

TC nC (|)O H a. K p O M e TOTO, MO/RHO yC T aH O B H T b H H (|)O p \ian H O H H O -  

c n p a B O H H b ie  k h o c k h ,  n o j K m o n c H H b i c  k  n o p T a n y  b  p a 3 J iH H m > ix  TO H K ax  

( a a p o n o p T v .  B O K 3 a n a x  h  n p . ) .  HTOÖbi n o n y n H T b  H H (|)o p M a u n K ) 0  n o  r o n e

H B03M05KHMX BapHaHTaX JCHCTBHH.
nono5KHTenbHbiMH 3(J)(J)eKTaMH o t  nopTana cnnraeTcn noBbimeHHe 

KanecTBa HH(|)opMannoHHoro oocnv/KiiBaHwi nojn>30BaTeneH 3a c h c t  

nonjcp>KKH aHannTHHecKHx nponcccoB e mioopoai aHanHTHHecKHx 
(JtyHKUHH.

noKa3aTejiH paooTbi nopTana Ha 2010 r. c n c n y fo m u c :
• oömee h h c j i o  HP- 1500;
•  h h c j i o  y H H K a n b H b ix  n o c e T H T e n e i i  -  o k o j i o  1500;
•  h h c j i o  3aperHCTpiipoBaHHi>ix noni>30BaTeneH - 800;
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• hhcjio noAnncHHKOB Ha i.iCKTpoHHbiri ’/KypHa.i «Hobocth 
ECHMO», HP- öojiee 100.

3anaHH BHCjpcHHsi ECHMO hv/kho nepeHOCHTb Ha ypoBem> 
cy6i>eKTOB PO h oobcktob 3kohomhkc. Ha stom ypoBHe movkho 
npoBOAHTb nporpaMMbi nojroTOBKH oobcktob h Hacc.iCHiui k hobi>im 
(JlOpMaM B iaHMOJCHCTBUa. npH 3TOM HCOO.XOJHMO:

• co3namie HH(|)pacTpyKTvpbi obecnemmaiomeH
C ne H H3.I H ! upo B3 H H bí H h OOIHCCTBCHHblii HOCTVn B HHTepHeT, 
BHenpeHHe cepBHCOB oócjiyucHBaioiHHx nojn>30BarejieH;

• Hcnojii>30BaHHe rocynapcTBCHHbi\ ynpc/idCHnn. KOTopbie 
OKa3biBaiOT onepaTopcKHe (|)yhklihh no OKa3aHHio Haoopa ycjiyr b
3JieKTpOHHOM BHHC1

• nojroTOBKa JinP  h rpa vicia h k H cnojn >30BaH H io ECHMO. 
Eiifi.iiioipa(|)iiH
1. Bh3hjiob E. f t ,  HenypHOB B., EejiOB C.B., CyxoHOCOB C.B. Web- 

nopTaji -  Kan HHCTpyMeHT nocrpocHiui cuimoro HH(|iopMaiiHOHHoro 
npocTpaHCTBa ECHMO h ooccncicmui nrnpoKoro Kjiacca 
nojn>30BarejieH jamibiMri h npojvKuncn 06 oocthhobkc b Mapo bom 
OKeaHe. KoH(|icpcHmui "HH(|)opMaunoHHbic pecypcbi 06 OKeaHe: 
aKTyajibHbie npoo.iCMbi (JiopMnpoBamui, pacnpocTpaHcmitf h 
iicno.ibîo Barnia b Haymibix ricc.iaiOBamitfx h b MopcKoii 
neHTejibHOCTH" (OHP-2002). Oohhhck. 8-10 OKTiiopa 2002. c. 89- 
91.

2. FajiKHH F., OepTiJ) f t  nopTajibi Ha nojucMC // TKypHaji «CeTeBoii». 
2002 JS0I2.

3. MaHunBoja A.B. YicoHbic o6i>eKTi>i, o6pa30BaTejH>Hbie nopTajibi h
C O B peM eH H bie  IIH(|)O pM aW IO H H bIC  TeXHO JIO rH H  / /

http://xserv.isu.ru/descr/content.htm
4. Vyazilov E., Belov S., Sukhonosov S. The experience in using XML 

for a wide ranges of metadata objects. International conference. The 
Palais des congres, Brussels, Belgium. 25-27 November 2002.

5. A ko mi mi A. Hto TaKoe nopTaji? // Protoplex.ru. http://akop.rn

ENVIRONMENTAL EDUCATION AND SCIENCE 
POPULARIZATION FOR PUBLIC AWARENESS, 

PARTICIPATION AND SELF MANAGEMENT IN MARINE 
AND COASTAL PROTECTION AND SUSTAINABLE 

DEVELOPMENT 
Guillermo Garcia Montero 

Acuario Nacional de Cuba, Playa, Habana, Cuba

462

http://xserv.isu.ru/descr/content.htm
http://akop.rn


IOC50 C onference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

E-mail: au i 11 c riño a a ae tia ri o nac i o na 1. c u

3KOJIOrHHECKOE 0EPA30BAHHE H nO nyjIflPH 3AIfH fl 
HAYKH flJM OCBEflOMJIEHHOCTH, YHACTHfl H 

C A IVIOynPAB.il E HHB OEUfECTBEHHOCTH B BOIIPOCAX 
3AIIÍHTBI H yCTOHHHBOrO PA3BHTHB MOPEH H 

nPHEPEaCHEIX TEPPHTOPHH 
rHjibepMO rapena MoHTepo 

HaifuoHajibHbiü atceapuyM Ky6u, raeana, Kyóa 
Environmental education and science popularization are 

fundamental means for people’s awareness and, as a consequence, to 
promote and facilitate citizenship participation in environmental issues 
and self-management of local marine and coastal protection and 
sustainable development. Experience, demonstrates that there is a 
fundamental premise in order to achieve it: “the common” citizen needs 
to increase his knowledge and his scientific culture to be able to 
understand and participate in early interpretation of science and its 
results. This is equally a basic condition in order to allow citizens and 
community to be an important factor in facing climatic change 
challenges. In this regard, education and public awareness should not 
only contribute to environmental culture improvement as a “per se” 
main goal of society. It should also facilitate “tools” for action and also 
build individual and collective moral and ethical values and makes 
possible to achieve a wide spirit of citizens' participation in the process 
of definition, management and solution of their environmental problems. 
One thing has to be clear: the concept of “community” must include all 
sectors and levels of the society. There is another important experience: 
educate and create awareness using the many environmental troubles 
that we are facing as motivation doesn't seem to be the best alternative. 
This may cause frustration and apathy when facing “that insoluble 
thing”. In author's opinion, the problems should be known of course, but 
environmental beauty and richness should be the best and main 
motivation to care about the environment. As a result of the 
conceptualization and theoretical systematizing and practice of many 
years of experience a program for environmental education and 
popularization of science is developed. The presentation introduces the 
many different alternatives for action contained in such a program. All 
they are intimately bound components of the common objective to teach 
and to give to know in order to promote love for the environment, and 
through this achieve a wise, responsible, committed and conscious 
citizen behavior towards their environment. To prepare “the man” so
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that he can participate actively in the solution of environmental 
problems of his community is a complex process. Practice demonstrates 
that to know and to understand is not a sufficient condition to act. Ta 
“act” and/or “participate” is motivated by and supported with knowledge 
and understanding. But, in order to act “the man” requires orientation, 
behavior norms, moral, ethical and social values. Without all these 
qualities and “tools” it is unlikely that “knowledge and understanding” 
alone creates the necessary motivation to impel man “to act.” The 
presentation synthesizes concepts developed by practical experiences. 
From these experiences an educational model is developed and defined 
as one which propitiates citizen's and community’s self-management 
action over its environmental issues. The model is defined as that which 
contributes “to transform attitudes in a positive way towards the 
environment in order to reach a proactive and self-management 
participation of the individual's and his community in the prevention, 
mitigation, solution and/or adaptation to their environmental problems.”

DIVERSITY OF SEAGRASSES IN THE COASTAL WATERS OF 
BANGLADESH: FIVE NEW GLOBAL RECORDS AND 

CONSERVATION ASPECTS
Abu Hena M. K.

Institute o f  Marine Sciences and Fisheries, University o f  Chittagong,
Bangladesh 

E-mail: hena71 ri vahoo.com

MHOTOOEPA3HE BOflOPOCJIEH BIIPHEPEÎKHBIX BOflAX 
EAHTJIAHEIHA: 5 HOBEIX MHPOBBIX PEKOPflOB H 

ACnEKTEI HX COXPAHEHHH
A6y Xena M K 

Mucmumym Mopcimx uayK u puôojioecmea, yuueepcumem 
Uummazonza, Eauzjiadeui 

The coastlines of Bangladesh are highly productive in terms of 
nutrient input which promotes the coastal living resources. These coastal 
areas comprised of variety of aquatic macrophytes i.e., seagrass which 
grow in the intertidal and littoral zone. The coastlines and estuarine 
coastal water logged areas of Bangladesh harbor at least five species of 
seagrass; Halodule univervies (Forsskal) Aschersons, Halophila 
decipiens Ostenfeld, Halophila beccarii Ascherson, Ruppia maritima 
Linnaeus, Halophila pinifolia (Miki) den Hartog. The earlier two i.e., H. 
univervies and H. decipiens were reported nationally, but it was not 
reported globally. The rests were recorded in 2006 during the 
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investigation of coastal and estuarine resources in the south east area of 
Bangladesh. The seagrass, Halophila beccarii (Ascherson) was found in 
the intertidal area of Bakkhali estuarine in the south east coastal area of 
Bangladesh. Seagrass H. beccarii was found in an accreted area and co­
existing with mangroves (.Avicennia alba and A. marina), salt marsh 
grass, and scattered sparsely in the estuarine habitat and macro-algae 
Ulva intestinalis. Seagrass R. maritima was recorded in the aquaculture 
ponds and water logged areas of the south-west parts of Bangladesh 
while H. pinifolia was found patchily in the sandy area of Saint Martin’s 
coral bearing reef at the south tips of the country near Myanmar. The 
ecological, morphological and ecosystem significant of these sea grasses 
were discussed and assessed. The future research activities and strategic 
approaches are needed to conserve and manage this important resource 
in the coastal area of Bangladesh are been proposed.

AT THE TURN OF OCEANOGRAPHY AND HYDROLOGY -  
THE MOUTH OF RIVERS

G.D. Khomenko 
P.P. Shirshov Institute o f  Oceanology, Russian Federation 

E-mail: srisorv kh&inbox.ru
River mouth areas including mouths of rivers and adjoining 

coastal sea areas, that are impacted by the river flow, are specific 
and unique natural objects of high economic and environmental 
importance.

As far as ecology is concerned these are geo-barrier areas 
where river and sea waters are merging accompanied by complex 
transformation processes of hydrochemical and hydrobiological 
properties of water masses. Large ports and cities causing great 
impact on mouth ecosystems in hydrochemical and 
hydrodynamic aspect are located within mouth areas of most 
large rivers. River mouth areas are of great fishing importance as 
spawning and feeding places of most fish species. Oil and gas 
fields are developed within offshore sea areas, at the mouths of 
large rivers. It is proposed to use mouth of rivers for the purpose 
of construction of tidal power stations.

All that makes river mouth areas significant objects for 
comprehensive research that is of both theoretical and great 
practical importance. In the 50-70es of the previous century a 
network of river mouth hydrometeorological stations was 
organized under the leadership of State Oceanographic Institute, 
however it broke down when the USSR collapsed. Nowadays
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comprehensive systematic research of river mouth areas is not 
carried out.

It is proved that methods of oceanology and hydrology of 
land cannot be used for investigation of river mouth areas. It is 
proposed to prepare researcher specialized in river mouth areas. 
Oceanologists and hydrologists have to educate themselves when 
facing this problem. Besides there are no books and manuals 
concerning this problem. The necessity of preparation of such 
specialists has been discussed in media and at different 
conferences and meetings, but the problem is not solved yet.

River mouth areas including mouths of rivers and adjoining coastal 
sea areas, that are impacted by the river flow, are specific and unique 
natural objects of high economic and environmental importance.

Being located between sea and river transportation routes the 
mouths of rivers have become the places of construction of ports and 
large industrial centers. St-Petersburg, Murmansk, Arkhangelsk, 
Naryan-Mar, Riga, Dudinka, Salekhard, Rostov and other industrial 
centers and ports are among them.

Due to the peculiarities of hydrologie and hydro chemical regime 
the mouths of rivers are characterized by high bioproductivity that is of 
great importance for fishing industry as these are the spawning and 
feeding places for many fish species. Water, land, fish and other types 
of recourses are widely used in different branches of industry. It makes 
river mouth areas one of the most populated areas of the world.

Offshore exploration is performed and oil and gas fields are 
developed within offshore areas of the seas, at the mouths of large 
rivers. It is proposed to use the mouths of rivers for the purpose of 
construction of tidal power stations (Projects of Kolskaya and 
Mezenskaya TPS).

Boundary, between sea and river, location of river mouths 
predetermines high variability of their morphological, hydrological, 
hydrochemical and other characteristics. High spatial characteristic 
gradients and high temporal variability of the main determining factors -  
flow regime and sea refime -  favor it to a great extent. Natural 
conditions of river mouths are exposed to the impact of both periodical 
(seasonal variability of the flow, tidals) and unperiodical character 
(storms, pileup). All this makes the use of river mouths rather difficult. 
For instance, in Arkhangelsk the problem of pollution of ship canals 
with rubbish is urgent. Technological problems often occurred when
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salty sea waters entered up to the water intake of Arkhangelsk heat and 
power plant.

Ecosystems of river mouths are vulnerable at the same time. High 
density of population, great number of industrial plants cause high 
anthropogenic load on mouths of rivers. The chemical contamination 
with waste waters is one of the components of the impact. Withdrawal 
and regulation of river flow, disafforestation within water intake areas 
cause the change of hydrological regime of the river. It results in the 
following consequences in the mouth of rivers [1]:

decrease or stop of flooding of the mouth area; 
silting of mouth distributaries and channels; 
salinazation of delta water bodies and coastal sea areas; 
penetration of tidals, storm pileups, saline waters; 
erosion of delta sea shore; 
decrease of ground water level in delta;
degradation of soil-vegetation cover and impoverishment of

wildlife.
As far as ecology is concerned river mouth areas are geo-barrier 

areas where of river and sea waters merge, which is accompanied by 
complex transformation processes of hydrochemical and 
hydrobiological properties of water masses.

Another function of river mouth areas -  marginal filter function [2] 
-  was accepted by scientific society over the last twenty years. Marginal 
filter is a rather narrow line where sea and river waters are merging. 
River water is exposed to the complex impact of different sorbates, 
organisms, biofiltration and other processes characteristic of the given 
area. It results in its deep changes, removal of all suspended matters, 
many metals, both dissolved and suspended, organic matters in water, 
etc. At the average approximately 93-95 per cent of suspended matters 
and 20-40 per cent of matters dissolved in river waters (including 
contaminations) [2] precipitate in the rivers of the world.

All that makes river mouth areas very important objects for 
fundamental research, which is of great theoretic and practical 
importance.

In Russia the first serious research of river mouth areas was 
performed at the end of the 19th -  beginning of the 20th century. Already 
at that time it was clear that the study of river mouths as natural objects 
is possible on interdisciplinary level. Geological morphological school 
of river mouth study was formed first.
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The first hydrological works were carried out in the first half of the 
20th century and were associated with hydrological feasibility study of 
shipping improvement in mouths of some rivers of Russia.

Hydrology of river mouth became a separate branch in the 50-70es 
of the 20th century when the network of river mouth 
hydrometeorological stations was organized under the direction of the 
State Oceanographic Institute. Over the period of its organization it 
became clear that the methods of river hydrology and oceanology cannot 
be applied to investigation of river mouth areas. New methods of 
investigation and calculation were developed and tested during field 
studies.

The school of river mouth investigations based on compound 
approach with hydrological predomination was formed in Russia. The 
great number of works was performed in the 60-80es of the 20th century. 
The data on mechanisms of processes forming the regime, 
morphological and environmental conditions of river mouths were 
obtained. Most works were of applied character and contained scientific 
recommendations on compound use and protection of water resources of 
river mouths. These works have been used by the design and research 
organizations up to the present moment.

Unfortunately the changes in our country caused negative impact on 
the given branch of investigations. The network of river mouth stations 
organized by SOI is not operated any more. The investigations are not 
carried out. Nowadays the compound systematic investigations of river 
mouth areas are not performed either. Many problems are not solved.

In 1986 at the 5th All-Union Hydrological Congress in the branch 
“Mouth of Rivers” the following urgent tasks for investigation of river 
mouths were developed (quoted according to [1]):

compound investigation of river mouth with wide 
interdisciplinary approach;

study of mechanisms of river mouth processes, widening of 
laboratory and natural experiments (including mouths of small rivers);

improvement of the method of modeling, calculation and 
forecast (including long-range) of condition of river mouth areas with 
account of anthropogenic impact;

development of the strategic industrial development, 
improvement and protection of natural resources of river mouth areas;

investigation of natural and anthropogenic changes of regime, 
morphology and natural complex of the given river mouths, especially 
less studied, for instance, Russian Arctic and Far East rivers.
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It was also proposed to practice the monitoring of river mouth areas; 
to found new hydrometeorological stations (observatories) within the 
mouth of the Ob, Enisei, Khatanga, Kolyma, Anadyr, Kamchatka rivers; 
to improve the provision of investigations with boats and equipment; 
develop new manuals on investigations and calculations; to improve the 
training of specialists for the study of river mouth areas.

The question of specialists’ training should be discussed within the 
framework of the conference. The interest to river mouth areas has been 
revived recently; it is associated with the change of climate and 
intensification of anthropogenic impact on river mouth areas. It is 
proved that methods of oceanology and hydrology of land cannot be 
used for investigation of river mouth areas. Besides there are no books 
and manuals concerning this problem; research monographs and 
manuals cannot be used for the purpose of training. The necessity of 
preparation of such specialists has been discussed in media and at 
different conferences and meetings, but the problem is not solved yet.
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HA CTBIKE OKEAHOJIOTHH H TIWOJIOTHH -  YCTBEBBIE
OEJIACTH PEK

XoMemco E / f
Ceeepo-3anaduoe omdejienue Hncmumyma OKecmojiozuu u m . IJ.II. 

Ulupmoea PAH, PoccuücKcm 0edepaifux 
Y c T b e B b ie  o o .ra c T H  p e ic ,  B ic r m u a m m u c  b  c e d a  KaK 

H en o cp eA C T B eH H O  y c T b e B b ie  y u a c T K H  p e K , T aK  u  n p r n t e r a r o m u e  k  
h u m  n p u d p e a c H b ie  30h i> i M o p e i i ,  H c n b iT b iB a ro m u e  b o  u c h c t b h c  
p e u H o r o  CTOKa, a B iu n o T c a  c n e u m J m u e c K H M u  u  yH U K ajibH biM H  

n p u p O A H b lM H  OOBCKTaMH. H M dO IU H M H  Ba>KHOC 3KOHOMHLICCKOC H

OKOJioruuecKoe maucHnc.
B OKOJioruuecKOM naaHe oto, npoiuc Bcero, rcooapbcpHbic

30HbI, B KOTOpbIX npOHCXOJHT CMemeHUe pCMHbIX H MOpCKHX 
boa, conpoBO’/iuammccca c.ro>KHbiMn npoueccaMu 
TpaHC(J)OpMaUHH THApOXHMHUeCKHX H THApOÖHOAOTHUeCKHX 
CBOHCTB BOjHbix Mace. Ha ycTbeBbix yuacTKax oo.rbmnHCTBa 
KpynHbix peK pacnojiaraiOTca KpynHbie nopra  u ropoja. 
OKa3biBaromne mauHTC.ibHOC b o u c h c t b h c  Ha ycTbeBbie
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OKOCHCTeMbl B THApOXHMHHCCKOM H TH A pO A H H a\IH LICCKO\I n .iaH C . 
Y c T b e B b ie  y u a c T K H  h m c i o t  B aacH o e  p b io o x o ia iic T B C H H O C  

m aacH H C  KaK M ecT a H e p e c T a  h  OTKopM a m h o t h x  b h a o b  p b id . H a  
L uc.ib (|)O B bix  y u a c T K a x  M o p e ii, b  M e c ra x  B n a jC H n a  K p y n H b ix  peK  
o o H a p v /K C H b i h  B C jC T ca  p a iB C jK a  h  j o o b i a a  h c ( | i t h  h  r a 3 a . 
n p c A n o a a r a c T c a  n cn o A b iO B aT b  y cT b eB b ie  ynacT icH  p eK  a a ; i  

CTpOHTeAbCTBa npH .lH B H bIX  '3.1C KTpOCTa H u  H H.

B e e  3TO j c . i a c T  y cT b eB b ie  o o a a c T H  Ba>KHbi\in odbeK T aM H  pm  
B c ecT o p o H H ero  H a y n H o ro  HCCACAOBaHna. H M e io m e ro  He to jh > k o  
T eopeT H H ecK oe, h o  h  o rp o M H o e  npaK TH iccK O C  m a a c H u c . B  5 0 -  
7 0  r o j b i  n p o H iA o ro  c t o . i c t h ; i  n o a  p y k o b o a c t b o m  T O H H  d b ia a  
c o u a H a  ceT b  y cT b eB b ix  rHApoM CTCopoAornHCCKHx c t a h h h h .  

ojH aK O  OHa p a iB a .iH .ia c b  c  p a c n a n o M  C C C P . B  H a c T o a m c c
B peM H , KOMn.ICKCHbIX CHCTeM aTHHeCKHX HCCACAOBaHHa 

y c T b e B b ix  o o a a c T C H  p e n  H e BCACTca.
ZlOKa iaH O . HTO M CTO Jbl OKCaHOaOTHH H THApOAOTHH CyH IH  B 

HHCTOM B M AC I ip H  HCCACAOBaHHH yC TbC B blX  OOAaCTCH p e K  

H en p H M eH H M b i. H a a p c a a  H C o 6 x o A H \io c T b  b  n o a ro T O B K C

H C C A C A O B aT C A C H -«Y C T bC B H K O B ». « M u C T b lC »  O K CaH O A O TH  H

T H A pojiorH  n p n  B C Tpene c  c u ih h o h  n p o d a c M o n  B b iH y a u cH b i 
caM O O opaiO B biB aTbca. B  t o  ace B p c \ia  y h c o h h k h  h  y ic o H b ic  
n o c o d n a  n o  jaH H O M y B o n p o c y  o t c y t c t b y i o t .  O  h c o o x o a h m o c t h
nOATOTOBKH nOAOOHbIX CnCUHaAHCTOB nOAHHMaACa 
HeoAHOKpaTHO b  ncaaTHbix irua h h  ax h  Ha pauniHoro poAa 
KOH(|)CpCHUH;iX H COBCHUlHHaX. HO Bonpoc OCTaCTCa OTKpblTblM. 
YcTbeBbie ooAacTH pen, BKAiOHaioiuHG b  ceda KaK HcnocpcACTBCHHO 

y c T b e B b ie  ynacTKH peK, T aK  h  npnacraiomHC k  h h m  npndpeacHbie 30Hbi 
Mopeii, HcnbiTbiBafomnc b o u c h c t b h c  penHoro CTOKa, aBjiaiOTca 
CneiIH(J)HHeCKHMH H YHHKaAbHbIMH npupOAHblMH OObCKTAMH. 
HMCKHHHMH Ba'/KHOC 3KOHOMHHCCKOC H 3KOAOTHLICCKOC 3H aHC H H e.

3 a H H M a a  npO M C ’/KYTOHHOC nOAO’/KCHHC MCHQY MOPCKHMH h  

p eH H blM H  T paH C nO pT H blM H  nYTJIMH y C T b a  p e K  CTAAH nyH K T 3M H  

C TpO H TeA bCTB a nO pT O B  H B 03H H K H 0B eH H a K p y n H b ix  npOM blUIACHHbIX 
u e m p o B .  C a H K T - n e T e p d y p r ,  M y p M aH C K , A p x a H r c a b C K . H a p b H H - M a p ,  

P u r a .  /lyA H H K a. C a a c x a p a .  P o c t o b  -  n c p c a c H b  T aicH x  n p o M b iu iA C H H b ix

H nO pTO B bIX  HCHTpOB M05KH0 npOAOAH&lTb AO deCKOHCHHOCTH.

Eaaroaapa oeodeHHOCTaM t h a p o a o t h h c c k o t o  h  ruApoxuMUHCCKoro 
peacHMa ycTba peK odaaAaiOT noBbimeHHOH dnonpoAyKTHBHOCTbio, h t o  
npHAaeT h m  BaacHoe pbidoxo3aHCTBeHHoe maLicHHC KaK MecTaM 
HepecTa h  OTKopMa m h o t h x  b h a o b  pbid. BoAHbie, 3eMeAbHbie, pbidHbie 
H AP- BHAbI pecypcoB HIHpOKO HCnOAb3yiOTCa B pa3AHHHbIX OTpaCAaX 
4 7 0
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x o aaH C T B a . h t o  a c a o c t  n p n y c T b C B b ic  T e p p n r o p H H  o a h h m  h 3 c a M b ix  

ry c T O H a c c a c H H b ix  p a ä o H O B  M n p a .

Ha u ic a b ( |)O B b ix  y n a c T K a x  M o p e ii ,  b  M e c T a x  B n a a c H n a  K p y n H b ix  p e K  
o Ö H apv /K C H bi h  BCACTca p a iB C A K a h  a o o b i a a  h c ( |it h  h  ra3a. 
n p c a n o a a r a c T c a  n c n o A b iO B a T b  y c T b e B b ie  y n a c T ic H  p e K  a a ;i 

CTp o H T e a b C T B a  n p n a u B H b ix  o a c  K T p o c T a h  u  h  il (n p o e K T b i K o a b C K o ii  h

M e3eH C K oii n3C ).
n o ip a m iH H o e , m o k a y  MopeM h  peK oii, n o a o a c e in ie  ycT beB peK  

n p cA o n p ca ca a cT  o o a b u iy io  H3MeHHHBOCTbio h x  \iop(|)OAorHHCCKHx. 
THapoaoTHHecKHx, THApoxHMHHecKHx h  a p . xapaKTepHCTHK. 3 ro M y  
CnOCOOCTBYIOT OOAbLUHC IipOCTpaHCTBeHHbie ipaAHeHTbl xapaKTepHCTHK H 
BbICOKaa BpCMCHHaa H3MeHHHBOCTb OCHOBHblX OIipeAeAÍIIOIUHX (JiaKTOpOB - 
poKHMa CTOKa h  p en em ia  M opa. n p iip oA H b ie  ycAOBHa ycTbeB peK  
noABcp’/KCHbi B03AeiicTBHaM, KaK nepnoA H H ecK oro (c e 3 0 im a a  
H3MeHHHBOCTb CTOKa, IipHAHBHbie aBAeHHa) TaK H HenepHOAHHCCKOTO 
xapaK Tepa (iirropM bi, HaroHbi). B c e  o t o  3arpyAHaeT HcnoAb30BaHHe ycTbeB  
peK. Taie, H a n p m iep , b  ApxaHrcabCKC AOCTaroHHO o e r p o  c t o h t  npooacM a
3aHOCHMOCTH CyAOXOAHbIX KaH3A0B. HeOAHOKpaTHO B03HHK3AH 
TeXHOAOTHHeCKHe npOOACMbl npn npOHHKHOBeHHH KAHHa COACH bix 
MopcKHx b o a  AO BOA03a6opa ApxaHreAbCKoii T3II,.

SKOCHCTeMbi ycT beB  peK , b  t o >kc  BpeM a AOCTaTOHHO ya3BHMbi. 
B b ico K a a  naoTHOCTb H accacH n a. HacbimeHHOCTb npoH3BOACTBeHHbiMH 
oöbeKTaM H co3AaiOT npeAnocbiAK H  A aa b h c o k o h  aH T ponoreH H oii 
Harpy3KH Ha ycT beB bie ynacTicH  peK. n p n  o t o m  xHMHHecKoe 
3arpa3HeHHe c t o h h m m h  BOAaMH AHHib o a h h  h 3 acneKTOB B03AeiicTBHa. 
H 3baTH e h  3aperyA H poBaH H e CTOKa peK , BbipyÖKa a c c o b  Ha h x  

BOAOCOOpaX BCA> T k  H3MCHCHHI0 THApOAOTHHeCKOTO pC/KHMH pdCH, HTO 
npHBOAHT K CACAYKHHHM nOCACACTBIHIM B y cT b a x  peK  [1]:

-  yM eH binaeT ca h a h  np eK p aiuaercH  3aAHBaHne AeAbTOBoii n o iiM b i:

-  3aHAHBaiOTCA ACAbTOBbic pyK aßa H KaHaAbi;
-  OCOAOHHIOTCa ACAbTOBbic BOAOCMbl H npHOpC’/KHaa 30H a MOpa;
-  y C H A H B aeT ca n p o H H K H O B eH n e  b  p e ic y  i i p h a h b o b , im o p M O B b ix  

H arO H O B, OCOAOHeHblX b o a ;
-  y CHAHBaeTca pa3MbiB M opcK oro o e p e r a  AeAbTbi;
-  noH iDK aeTca yp oB eH b  rpyHTOBbix b o a  b  ACAbTc:
-  H a H H H a eT ca  A c r p a A a u n a  n o H B eH H O -p a c T H T e A b H o ro  n o K p o B a  h  

oöeAH eH H e a c h b o t h o t o  Mnpa.
B OKOAOTHHecKOM nAaHe ycT beB bie ooAacTH oto rco o a p b cp H b ic

30HbI, B KOTOpblX IipOHCXOAHT CMCHICHHe peHHblX H MOpCKHX BOA, 
con p oB O ’/K A aiom ccca  CAoacHbiMH n p o u c c c a \iH  TpaHC(|)opMauHH 
THApOXHMHHeCKHX H THApOÖHOAOTHHeCKHX CBOHCTB BOAHblX MaCC.
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B noc.iC A H H C  2 ACcaTH A CTua um poK O C  n p irm a H H C  H a y i  h o  r o  

c o o o m c c T B a  n o A Y H io a  e m e  cu  Ha ( |) y h k h h ; i  y c T b e B b ix  o o a a c T C H  p e K  -  

( |) y h k h h ; i  M a p rH H a jib H o ro  (J fflA b ip a  [2 ], M ap raH a jn > m > iH  (JfflA bip  
n pcA C T aB .iacT  c o o o i i  jO B CU bH O  y3icHH n o a e ,  r a c  n p o n c x o A H T  C M em eH H e 

M o p cK H x  h  pcH H b ix  b o a .  3 A e c b  H C xoA H aa p c H H aa  BOAa n o A ß c p r a c T c a  

CAOACHOMy B03AeHCTBHK) paiAHHHbl.X COpOCHTOB. OpraHH3M OB, 

6H O (|)H .ibTpaH H H  h  p a A y  A p y r n x ,  x a p a ic r e p H b ix  t o a m c o  A A a A aH H oii 

o d a a c T H  npoHCCCOB. 3 r o  npuB O A H T k  m y ö o K O M y  e e  n p e o 6 p a 3 0 B a H in o ,  k  

y A a A e m n o  n o LiTH B c e x  B 3B em eH m > ix  b  BOAe B em ecT B , m h o th .x  m c t a a a o b  
k a k  p a cT B o p e H H b ix , TaK  h  b o  B 3 B e m eH H o ii (JiopM e, o p r a m iH e c K o r o  

B em ec T B a  h  AP- B cp eA H eM  a a i i  p e K  M n p a , b  o t o h  3 0 H e  O T iu a A b iß a c T c a  a o  

93 -95% o t  B 3B em eH H bix  h  2 0 -40% o t  p a c T B o p e H H b ix  b  p cH H o ii BOAe 

B em ecT B  (B K A K m a  3 a rp a 3 H e H H a ) [2 ],
Bce oro AC.iacT ycTbeBbie ooaacTH BancHbiMH oöbeKTaMH a a a  

BcecTopoHHero HavHHoro h c c a c a o  BaHna. HMeiomero He to a i> k o  
TeopeTHHecKoe, h o  h  orpoMHoe npaKTHHCCKOC maacHHC.

B P o c c h h  nepBbie cepbe3Hbie HCCAeAOBaHHa ycTbeB peK 6 bun  
npoBeAeHbi b  k o h h c  XIX -  Haaa.ic XX b . y>KC t o t a h  c t a a o  acHO, h t o

H3YHCHHC y C T b eB  p e K  KaK n p u p O A H b lX  OObCKTOB B03M 05KH0 AHHIb H a  

M eiKAHCAHnAHHapHOM  y p O B H e . I le p B b lM  C(J)OpM HpOBaAOCb reO A O TO - 

M op<J)OAOTHHecKoe H a n p aB A e H H e  b  h î y h c h h h  y c T b e B  p e K .
I l e p B b ie  p a o o T b i  T H A p o A o rH H e c K o ro  H a n p aB A e H H a  npoB O A H A H C b b  

n e p B o i í  noA O B H H e XX b . h  6  bí a h  CBH3aHbi e  THApoAOTHHecicHM  

o ö o cH O B aH H eM  yA yH H ieH H H  c y A O x o A H b ix  ycA O B H H  b  y c T b a x  p a A a  p e K  

P o c c h h .

B caMOCTOATeAbHyK) OTpacAb THApoAOTHa ycTbeB peK OlJlOpMHAaCb 
b  50-70  ro A b i  n p o n i A o r o  CTOAeTHa, k o t a h  n o A  pyKOBOACTBOM  TOHH  
öbiAa co3AaHa ceTb ycTbeBbix THApoMeTeopoAorHHecicHx CTaHunií. B
npOHCCCC C03AaHHH OTOH CAY'/KObl BbIHCHHAOCb, HTO MeTOAbl 
THAPOAOTHH peK H OKeaHOAOTHH B HHCTOM BHAe HenpHMeHHMbl K 
HCCAeA0B3HHAM YCTbCBblX YHaCTKOB peK. Pa3pa6aTbIBaAHCb H 
anpOOHpOBaAHCb B nOAeBblX yCAOBHAX HOBbie MCTOAHKH HCCAeAOBaHHH 
h  npHHHHnnaAbHO HOBbie MeTOAbi pacHCTa.

B P o c c h h  B03H HK A a niK O A a HCCAeAOBaHHH y c T b e B  peK, b  o cH O B e

KOTOpOH AC’/ICIA KOMnAeKCHblH nOAXOA c THApOAOTHHeCKHM 
npHOpHTeTOM. OcOOCHHO MHOTO paOOT ÖblAO BbinOAHCHO B 60-80  TO Abi 
npOHIAOTO BeKa. B bí AH nOAYHCHbl AaHHbie O 33KOHOMepHOCTaX 
npOHCCCOB. (JlOpMHpyiOIUHX pC’/KHM. MOp(J)OAOTHHeCKHe H 
3KOAOTHHeCKHe yCAOBHH YCTbCB peK. BOAbHIHHCTBO paOOT HOCHAO
n p H K A aA H o ii x a p a K T e p  h  c o A e p a c a n o  H a y n H b ie  p c k o m c h a 3 h h h  n o  

KOM nAeKCHOM y H cnoA b30B aH H K > h  o x p a H e  B O A H bix p e c y p c o B  y c T b e B
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p e K . 3 t h  p a o o T b i  n c n o A b a y iO T c a  h  a o  H a c T o a m c r o  B p e M e m i 

n p o eK T H b iM H  h  H a y lih o  n p o H  iBOACTBCHHbiMH o p ra H H ia u H iiM H .

K c o a c a A e m n o , n p o H 3 o m e A H n ie  b  CTpaHe nepeM em > i HeraTHBHO 
CKa3aAHCb H a A am io M  H anpaB A eH H H  HCCAeAOBaHHH. C o  u a H H a a  r O H H  
c n c T e M a  y c T b e B b ix  c t a h h h h  p a 3 B a A H A ac b . M ccA C A O B am ia  (JiaKTHHecKH 

npeKpaTHAHCb. B HaCTOaiHCC BpCMH. KOMnACKCHblX CHCTeMaTHHeCKHX 
HCCAeAOBaHHH y cT b eB b ix  oÖAacTCH p eK  H e b c a c t c i i .  He p e m e m ib iM H
OCTHAHCb MHOTHC BOnpOCbl.

B 1986 roAy Ha V BcecoK>3HOM t h a p o a o t h h c c k o m  ci>e3Ae b  
pemeHHH ceramii «Y erba peK» 6 a a h  c ( |)o p \iY A n p o B a H b i ’A u a i n  

HCCAeAOBaHHH ycTbeB peK, He noTcpaBumc CBoeii aKTyaAbHOCTH a o  

Ha c T o a m c r o  B peM eH H  ( u H T u p y c T c a  no [1]):
-  KOMnneKCHoe h í y h c h h c  ycTbeB peK c h i h p o k h m  

M eacA H C iinnA H H apH biM  n o A x o A O M ;

-  h í y h c h h c  MexaHH3Ma ycTbeBbix npoucccoB. pacrnnpcHnc 
AaoopaTopHbix h  HarypHbix OKcnepHMenroB ( b  t o m  h h c a c  b  ycTbax 
Manbix peK);

-  c o B e p m e H C T B O B a H n e  m c t o a o b  M O A C A n p o ß a H n a . p a c n e r a  h  

n p o r H 0 3 a  ( b  t o m  h h c a c  C B e p x A O A ro c p o H H o ro )  c o c t o a h h h  y c T b e B b ix  
OOAaCTCH p e K  C YHCTOM aHTpOnOTCHHOTO BO 'UCHCTBHa:

-  pa3paÖ0TKa CTpaTcruH x o 3 a h c t b c h h o t o  o c b o c h h í i .  
npcoopaao Barnia h  oxpaHbi npupoAHbix pecypcoB ycTbeB peK;

-  HCCAeAOBaHne ecTecTBemibix h  am ponoreHHbix h 3 m c h c h h h  

peacHMa, m o p < J ) o a o th h  h  npHpoAHoro KOMnACKca KomcpeTHbix ycn>eB 
peK h ,  b  nepByro onepcAb. eme HeAOCTaTOHHO h  iVHCHHbix. HanpHMep, 
ycTbeB peK p o c c h h c k o h  A p k t h k h  h  /laAbHcro BocTOKa.

npeAnoAaraAOCb TaKace B H CA puT b b  npaKTHKy m o h h t o p h h t  yen>eB 
peK; OTKpbiTb HOBbie ycTbeBbie r u  Apo m c t c  o c t h  h  h  h  h  (ooccpBaTopmi) b  

ycTbax peK 06 h , Emicca. XaTaHrn, KoAbiMbi, Am ubipa. Kannancn: 
YAYHmHTb ooccncHCHHC HCCAeAOBaHHH nA aB cpeA C T B aM H  h  npiioopacm: 
C03AaTb HOBbie pyKOBOACTBa no HCCACAOBaHiiaci h  pacHCTaci: 
YA YHm HTb noATOTOBKy c n e  u  na a  h  c t o  b  no HCcneAOBamno ycTbeB peK.

B paMKax AaHHoií k o h ( |i c p c h h h h  xoTeAOCb 6bi odpanrrb  BHHMamie Ha 
Bonpoc noATOTOBKH cncHuanucTOB. B nocAeAHee Bpccia b o  ípoaciacTca 
HHTepec k  ycTbeBbiM 00AacTa\i peic, h t o  c b a 3 3 h o  c  H 3M eH em ieM  KAHMara h  

HHTCHCH(|)HKaUHCH aHipOnOreHHOTO B03A6HCTBHA Ha ycTbeBbie OOAaCTH 
/lOIATiaHO. HTO MCTOAbl OKeaHOAOTHH H THApOAOTHH CyiHH B HHCTOM BHAe 
np n  HCCAeAOBaHHH ycTbeBbix ooAacTcií peK HenpHMemiMbi. B t o  ace Bpccia 
YHCOHHKH H YHCOHblC nOCOOHa nO A3HH0My BOIipOCy OTCyTCTByiOT, a 
Hac HHbic MOHorpa<|)HH h  pyKOBOACTBa He npmoAHbi pjm  yncoHbix h c a c h .  O 
HCOOXOAHMOCTH nOATOTOBKH nOAOOHblX CneUHaAHCTOB nOAHHMaACa
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RESEARCH OF DISTRIBUTION OF POLLUTION BY 
MINERAL OIL ON THE ALAT COASTAL ZONE OF THE 

CASPIAN SEA
S.B. Asadov 

Baku State University, Baku, Azerbaijan 
E-mail: sasadovVv hotmail,com 

Ecological threat to oceans and the seas has set for the 
international community a problem of acceptance of urgent 
measures on rescue of an inhabitancy of mankind. Unprecedented 
scales of pollution of oceans and seas, have led to serious 
negative consequences, including reduction of reproduction of 
biological resources and climate change. The most widespread 
kinds of pollution are direct emissions in the seas of polluting 
substances in the process of extraction and transportation of 
mineral oil, and also at failures of tankers.

As a result the sea becomes soiled, natural circulation of 
substances and energy in the nature is broken. Pollution makes 
negative impact on the physical, chemical and biological 
processes proceeding in the sea and on borders between the sea, a 
land and atmosphere. Impurity exhausting with oil causes 
heightened interest not only to methods of straggle against the 
reasons of such pollution, but also to methods of calculation of 
distribution of pollution on the sea.

One of possible ways of the description of the reasons of 
floods of oil and mineral oil is use of the physical and 
mathematical models simulating behavior of a layer poured on 
water table of oil, and allowing to predict its moving under the 
influence of the wind and currents. Studying of influence on an 
ecological condition of an environment of emergency floods of 
oil and mineral oil with use of methods of mathematical 
modeling is the most perspective method of research as allows to 
consider both known theoretical dependences, and the accessible 
empirical data.
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In the present work the equation of distribution of pollution 
by mineral oil and averaging on depth of the equation of small 
water (modeling system Cardinal) [1-4] is used.

Calculations were conducted on a case of distribution of 
emergency flood of diesel fuel for under construction 
International Seaport on the Alat coastal zone of Caspian sea.

The most dangerous are emergency floods of oil and mineral 
oil during transportation. Such floods have local character that 
complicates their forecasting. At great volumes of floods there is 
a danger of an ecological balance disruption.

Calculations of fields of currents of Caspian sea were carried 
out on two-dimensional non-stationary model on a grid 143x301 
knot with step on space of 500 m. At calculation of fields of 
currents the annual data of urgent supervision about directions 
and speed of winds taken of 15 stations of the Caspian water area 
with an interval of 6 hours was used. The source of emergency 
flood of diesel fuel on the Alat coastal zone on coordinate 
99 = 39055.5/ , T = 49°27 has been set. With this purpose 
concentration of diesel fuel in a source has been set to equal unit. 
Capacity of a source of conditional emergency flood of diesel 
fuel in model made 200 t.

Results of calculations averaging on depth of speed of wind 
currents for the winter period have shown that on the western part 
of Southern Caspian sea anticyclone circulation is formed. Speed 
of currents in the centre of an anticyclone no more than 1-2 
sm/sec. Speed of currents the western periphery of an 
anticyclone, being displaced with the currents of Alat water area 
directed on the south changes speed in the range of 6-13 sm/sec. 
Alat water area of a current occur on three basic directions -  on 
the north-east, the east and the southeast. Speed of a current in 
these directions varies in the range of 30-127 sm/sec. The 
western part of Southern Caspian sea of a current are directed on 
the south.

On the basis of the received fields of currents carrying over 
from a source of probable emergency flood of diesel fuel has 
been calculated. Within days diesel fuel extended to the south­
east. The maximum concentration of pollution varied in the range 
of 1.9-2.1 kg/m3. In a current of days of pollution reached a 
mouth of the Kura River, and following two days of pollution 
extended still to the south, the maximum concentration in the 
source centre varied in the range of 1.6-2 kg/m3.
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Analyzing results of carrying over of diesel fuel, it is 
necessary to notice that distribution of diesel fuel is appreciably 
defined by a field of winds.

Ecological threat to oceans and the seas has set for the international 
community a problem of acceptance of urgent measures on rescue of an 
inhabitancy of mankind. Unprecedented scales of pollution of oceans 
and seas, have led to serious negative consequences, including reduction 
of reproduction of biological resources and climate change. The most 
widespread kinds of pollution are direct emissions in the seas of 
polluting substances in the process of extraction and transportation of 
mineral oil, and also at failures of tankers.

As a result the sea becomes soiled, natural circulation of substances 
and energy in the nature is broken. Pollution makes negative impact on 
the physical, chemical and biological processes proceeding in the sea 
and on borders between the sea, a land and atmosphere. Impurity 
exhausting with oil causes heightened interest not only to methods of 
straggle against the reasons of such pollution, but also to methods of 
calculation of distribution of pollution on the sea.

One of possible ways of the description of the reasons of floods of 
oil and mineral oil is use of the physical and mathematical models 
simulating behavior of a layer poured on water table of oil, and allowing 
predicting it’s moving under the influence of the wind and currents. 
Studying of influence on an ecological condition of an environment of 
emergency floods of oil and mineral oil with use of methods of 
mathematical modeling is the most perspective method of research as 
allows considering both known theoretical dependences, and the 
accessible empirical data.

In the present work the equation of distribution of pollution by 
mineral oil and averaging on depth of the equation of small water 
(modeling system Cardinal) [1-4] is used.

U. +
U 2) UV)  g H 2 -  H  æ a

+ = S H S * - ^ P * --------- ±  + l V +H  ) x \ H )  2 p Q p Q ár

+ KAU + CD —  w{x) IWI - f b ~  
Po H
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f  '
+

V

+ KAV + CD ^ -  
P o

(cH)t+(Uc)+(Vc)y =KcH A c-Ä cH + csms -  ƒ,

Where - V =(u,v,w) speed of water, g - gravity acceleration, 
H - full depth of a stream, ç(x.y.t) - level of a free surface, p ( \ .  t) - 
water density, PA - atmospheric pressure, f=2œsincp- parameter of 
Koriolis, cp- a geographical latitude, K and k - factors of a 
horizontal and vertical turbulent exchange, m, - the volume of 
water arriving in individual volume for a time unit from internal 
sources, U and V - full streams, cos - the volume of water arriving 
from internal sources on unit of a surface in unit of time, with (x, t) 
- concentration of the dissolved impurity, cs - concentration of an 
impurity arriving from a source, X - factor HeKOHcepBamBHOCTH, -
factors of vertical and horizontal diffusion of an impurity, -

changes of concentration of the dissolved impurity. The co­
ordinate z is directed vertically upwards.

The model is realized in curvilinear co-ordinates and solving 
ending-different a method. Boundary conditions usually have 
defining influence on character of the decision, and use as 
boundary knots of a grid which do not coincide with area border, 
brings an error in these most important areas. Transition to 
boundary-dependent curvilinear co-ordinates gives the chance to 
increase accuracy of the decision considerably.

As one of boundary conditions on open borders it is set

The second boundary condition for the first type of open borders
UT= 0.

looks like:
Un = F (t).
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For the second type a boundary condition
Ç = Ç(t).
For firm lateral borders the condition is written in a following kind:

U n = 0,

„ d u ,  r u T \ \ i

K ^ = ~ f b ^ r

For oil pollution, on open borders through which water arrives in 
settlement area, the time course of concentration of an impurity is set. 
On open borders through which water follows from settlement area, the 
boundary condition for concentration is not put.

Calculations were conducted on a case of distribution of emergency 
flood of diesel fuel for under construction International Seaport on the 
Alat coastal zone of Caspian sea.

The most dangerous are emergency floods of oil and mineral oil 
during transportation. Such floods have local character that complicates 
their forecasting. At great volumes of floods there is a danger of an 
ecological balance disruption.

Calculations of fields of currents of Caspian sea were carried out on 
two-dimensional non-stationary model on a grid 143x301 knot with step 
on space of 500 m. At calculation of fields of currents the annual data of 
urgent supervision about directions and speed of winds taken of 15 
stations of the Caspian water area with an interval of 6 hours was used. 
The source of emergency flood of diesel fuel on the Alat coastal zone on 
co-ordinateq> = 39°55.5/ , T  = 49°27 has been set. With this purpose 
concentration of diesel fuel in a source has been set to equal unit. 
Capacity of a source of conditional emergency flood of diesel fuel in 
model made 200 t.

Results of calculations averaging on depth of speed of wind currents 
for the winter period have shown that on the western part of Southern 
Caspian sea anticyclone circulation is formed. Speed of currents in the 
centre of an anticyclone no more than 1-2 sm/sec. Speed of currents the 
western periphery of an anticyclone, being displaced with the currents of 
Alat water area directed on the south changes speed in the range of 6-13 
sm/sec (fig. 1). Alat water area of a current occur on three basic 
directions -  on the north-east, the east and the southeast. Speed of a 
current in these directions vary in the range of 30-127 sm/sec. The 
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westem part of Southern Caspian sea of a current are directed on the 
south.

On the basis of the received fields of currents carrying over from a 
source of probable emergency flood of diesel fuel has been calculated. 
Within days diesel fuel extended to the south- east (fig. 2.).

The maximum concentration of pollution varied in the range of 1.9 -
2.1 kg/m3. In a current of days of pollution reached a mouth of the Kura 
river, and following two days of pollution extended still to the south, the 
maximum concentration in the source centre varied in the range of 1.6 - 
2 kg/m3.

Analyzing results of carrying over of diesel fuel, it is necessary to 
notice that distribution of diesel fuel is appreciably defined by a field of 
winds.
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HCCJIEflOBAHHE PACIIPOCTPAHEHHÍI 3ArPfl3HEHHfl 
HEOTEIIPOflyKTAMH HA AJMTCKOH nPHEPEJKHOH 

30H E KACnHHCKOrO MOPfl
C. B. AcanoB

Eükuhckuü rocydapcmeennuii Ynueepcumem, z. Eaxy, 
AsepôaüdjtcaH

DKOJiornnecKaa yrpo3a oiceaHaM n \iopa\i nocTäBnna ncpcn 
MencAyHapoAHbiM c o o o i h c c t b o m  3anany npmurrmi cpouHbix Mep no 
cnaceHHK) c pen bí oonTamui nenoBenecTBa. EccnpcncncHTHbic 
MacmTaobi iarpamcHHH OKeaHOB n Mopeii, npuBC.in k  cepbe3HbiM 
HeraTHBHbiM nocncncTBiuiM. b  t o m  h h c . i c  coKpameHmo 
BoenpoH3BoncTBa ÖHOJiornnecKHx pecypcoB n H3MeHemno KjiHMaTa. 
Hanöojiee pacnpocTpaHeHHbiMn b  una m n iarpamcHHH ë aB.aaiOTca 
HCnOCpCnCTBCHHbIC BblOpOCbl B MOpiI 3arpH3HinOmHX BemeCTB B 
nponcccc noobinn n nepeB03Kn HC(|)TcnponyKTOB. a tuic/KC npn aBapnax 
TaHKepoB.

B HTore iarpamacTca Mope, HapvinacTca ecTecTBeHHbin 
KpyroBopoT BemeCTB n 3Heprnn b  npnponc. JarpamcHnc OKa3biBaeT 
HeraTHBHoe Bjimmne Ha ( | ) h î h l i c c k h c .  x h m h h c c k h c  h  ononormiccKHC 
nponcccbi. npoTCKaiomnc b  Mope h  Ha rpammax m o i u v  MopeM, cv incii 
h  aTMoeiJiepoH. Jarpa mcHHOCTb \iopa He<Jm>io Bbi3biBaeT noBbimeHHbiii 
HHTepec He t o jh > k o  k  \iCTona\i öopböbi e npmnmaMH TaKoro 
iarpa mcHiia. h o  h  k  \iCTona\i pacLiCTa pacnpocTpaHCHiia iarpamcHiia 
no Mopro.

O n H H M  H3 B03M05KHbIX nyT C H  O nHCaHHH npH H H H  p a 3J!HBOB HC(|)TH H 

H d J r re n p o n y K T O B  m i a c T c a  H c n o j ib 30B aH H e <J)H3H K O -M aT eM aT H H ecK H x 
M o n e j i e h ,  H M H T n p v io in H x  n o B c n c m i c  c n o a  p a 3J iH T o ro  H a  b o j h o h  

n o B ep x H O C T H  HeiJiTH, h  n o 3B O JH H o m e ro  n p o r H 03H p o B aT b  e r o
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n e p e M e m e H H e  n o a  j c h c t b h c m  B e T p a  h  t c h c h h h . H  ív h c h h c  b a h h h h h  H a  

3K 0JT 0rH H eC K 0e COCTOHHHC n p u p O J H O H  c p c j b l  aB ap H ÍÍH b lX  pa3JIH B O B 

He(J)TH H HC(|)TCnpOJVKTOB C H C n0JH >30B aH H eM  MCTOJOB 
M aTCM aTH H CCK oro M o a c a n p o ß a H n a  a ß a a c T c a  H a n o o a c c  n e p cn e K T H B H b iM  

m c t o a o m  n c c a c a o B a H n a .  n o cK O Jib K y  n o i ß o a a c T  y n n T b iB a T b  KaK 

H 3B eC TH bie TCOpCTHHCCKHC 3aBHCHMOCTH, T aK  H JO C T V nH blC  

3M nH pH H eC K H e ja H H b IC .
B  H acT o am cH  paooT C  H cnoab30B aH O  ypaB H C H nc p a c n p o c rp a H C H n a  

i a r p a  m c H n a  H C(|)Tcnpoa.vK Ta\iH  h  o cp c jH C H H b ic  n o  r a y o n n e  ypaB H C H na 
M ejiKOH b o  A bi ( M o a c a n p y io m a a  c n c T e M a  C a r d in a l )  [1 -4 ] ,

P a c n e T b i BC .rncb H a c j iy n a i í  p a c n p o c rp a H C H n a  a ß a p u H H o ro  p a a a n B a  
A H ic .ib H o ro  T o n jn iB a  j a  a  C T p o a m c ro c a  M o K a y H a p o a H o ro  M o p c K o ro  
I l o p T a  H a A a h t c k o h  n p n o p o K H o n  30H e K a c n n i ic K o ro  \ io p a .

H a n o o a c c  o n a c H b iM H  a ß a a iO T c a  a ß a p n Ü H b ic  p a u u B b i  h c ( |it h  h  

He(J)T enpoA yK T O B  b o  ß p c a a  n e p e B 0 3 K H . T a K o r o  p o a a  p a  u u B b i  h o c h t  
a o ic a a b H b iH  x a p a K T e p ,  h t o  ia T p y a H a c T  h x  n p o r H 0 3 n p o B a H H e .  ü p n  

ÖOAbHIHX OObCMa.X pa3A H B O B  B 03H H K aeT  O naCH O C Tb H apyU IC H H a 
3 K o a o rH H C C K o ro  paßH O B C C ua.

PacneTbi noacii TeneHHH KacnniicKoro Mopa BbinoaHaancb Ha 
A B yM epH oii HCCTaunoHapHOH Moacan no ceTice 1 4 3 x 3 0 1  y u a  c  m a ro M  
no npocTpaHCTBy 5 0 0  m . ripa pacneTe noacii TeneHHH ncnoabiOBanncb 
roAOBbie aaHHbie cponHbix HaornoacHnii o  HanpaBacHnax h  CKopocTH 
BeTpoB B iaTbic H3 15 CTaHirnii KacnHHCKoii aKBaTopnn c  h h t c p b h h o m  6  
nacoB. Bbia aaaaH h c t o h h h k  aBapniiHoro pauHBa anacabHoro Tonaußa 
Ha AaaTCKOH npnopoKHon 30He no KOopAHHaTe <p = 39°55.5l , 
á  =  4 9 "  2 7  . C  3TOH ncabio KOHncHTpanHa anacabHoro Tonaußa b  

HCTonHHKe obiaa 3aAaHa paBHoii CAHHune. MomHOCTb HCTonHHKa 
ycAOBHoro aBapniffloro pa3AHBa anicabH oro Tonaußa b  m o a ë a h  

c o c T a B A H a a  2 0 0  t .
Pe3yabTaTbi pacneTOB ocpeAHeHHbix no rayonne CKopocTH 

BeTpoBbix TeneHHH aaa 3HMHero ncpnoaa noianaan. h t o  Ha 3anaAHOii 
nacra K)>KHoro Kacnna oopaaycTca a h t h  h  n i c io  h  h  l ic c  ic i a nnpKyaanna. 
CicopocTb TeneHHH b  ncHTpc aHTHUHKaoHa He ooabuic 1 -2  c m /c .  
CKopocTb TeneHHH Ha 3anaAHoii ncpH(|icpHH aHTHUHKaoHa. CMcmaacb c  
HanpaBaeHHbiMH Ha i o t  TcncHnaMH A a h t c k o h  aKBaTopnn m c h h c t  

CKopocTb b  HHTcpßaac 6 -1 3  c m /c .  H a  A a h t c k o h  aKBaTopnn TeneHHH 
npoHCxoAHT Ha Tpex o c h o b h h x  HanpaBacHHax -  Ha ceBep-BOCTOK, 
BOCTOK H lOTO-BOCTOK. CKOpOCTb T eneH H H  B 3THX H anpaB A eH H H X

MeHHHDTCH b  HHTepBaae 30-127  cm/c. H a  3anaAHoii nacra IOhchoto 
KacnHH TeneHHH HanpaBacHbi Ha iot.

481



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

H a  ocHOBe n o jy u c H H b ix  n o n e n  t c h c h h h  6 b ij i  p a c c H im iH  nepeH O C  o t  
HCTOHHHKa  BCpOHTHOTO aBapHHHOrO pa3JIH B a J H iC J b H O rO  TOnjIHBa. B  
TCHCHHC CyTOK JH ÎC JbH O C  TOIIJIHBO paCIipOCTpaHJIJIOCb K K)rO-BOCTOKy.
M aK C H M ajibH aa K O H ucH T pauna i a r p a  m c H n a  \ iC H ;u o c b  b  n n r e p B a j e  1 .9 -
2 .1  K r/M 3. B  TeneH H H  cyTOK ia r p a  m c H n a  j o x o j h j h  j o  v e r b a  K y p b i, a  
c j e j y i o m n e  j b o c  cyTOK ia r p a m c H n a  p a c n p o c T p a H íu in c b  e m e  nm cH ee, 
M aKCHM ajibHaa ko h u c  HTpa u h  a  b  ucH T pc ncTOHHHKa \ iC H ;u o c b  b  
HHTe p B a jie  1 .6 -2  kt/ m 3.

A H a.iH  in p y a  pe3yjn>TaTi>i n e p e H o e a  jn i C J b H o r o  T o n jn iB a , c j c j y c t  
OTMeTHTb, HTO p a c n p o c T p a H e H H e  j n i C J b H o r o  T on jiH B a b  3HaHHTejn>Hon 
M epe o n p c jc . r a c T c a  n o jieM  BeTpoB.
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FESTIVALS UNDERWATER IMAGES AS A MEANS OF 
PROMOTING KNOWLEDGE OF THE OCEAN (AS AN 

INSTRUMENT OF POPULARIZATION OF THE KNOWLEDGE 
ABOUT OCEAN)

V la d im i r  L y u to v
Underwater Films «Aquafilm» Parade, St. Petersburg, Russian 

Federation
“ E n th u s i a s m  -  t h a t  is  w h a t  w e  a n d  o u r  y o u t h  l a c k ”  ( P a b lo  P ic a s s o )  

F e s t i v a l  -  is  a  m a s s  h o l id a y ,  p r e s e n t a t i o n  o f  a  c e r t a i n  a r t  
a c h ie v e m e n t .  T h e  b i g g e s t  f e s t i v a l  o f  u n d e r w a te r  im a g e s  i s  T h e  W o r ld  
F e s t iv a l .  I t  h a s  b e e n  p r a c t i c e d  i n  F r a n c e  s in c e  1 9 7 4  u n d e r  i n i t i a t iv e  b y  
D a n ie l  M e rc ie r .

F r o m  1 9 8 2  -  1 9 9 4  I n t e r n a t io n a l  P h o to  C o n te s t  c a l l e d  “ A  M a n  a n d  
U n d e r w a t e r  W o r ld ”  e x i s te d  i n  th e  U S S R . I t  w a s  o r g a n iz e d  b y  K h a r k o v
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Club of Underwater Photographers. As for the Post-Soviet territory, the 
“underwater” festivals appeared not so long ago. Starting with the year 
2000 the Silver Shark annual Festival is organized in Kiev, Ukraine 
(event is devoted to films, photography, drawings and pictures on the 
underwater theme). From 2003 -  the Golden Dolphin Festival of 
Underwater Photography takes place in Moscow, Russia; since 2006 the 
“Underwater World” Festival of children’s drawings is organized in 
Saransk, Republic of Mordovia, and starting with 2008 -  annual Festival 
of children underwater photography, called “The Live Water” in 
Kharkov, Ukraine.

The AquaFilm Parade of Underwater Films has been annually 
organized in St. Petersburg since 2005. The main idea of the AquaFilm 
Parade is that the best movies about underwater world are demonstrated 
in St. Petersburg to mass audience unlike those Festivals, where films 
are appraised by competent jury. During the time of AquaFilm 
existence, citizens of St. Petersburg and guests of the city have been 
shown over 100 unique films -  prize-winners of the World Festival of 
Underwater Images (France), as well as of international festivals: The 
Golden Dolphin (St. Petersburg), “Salt of Water” (Kaliningrad) and 
others. There were contests of children’s drawings organized as well as 
exhibitions of underwater photos and specialized Dive-Expo Fair.

The program of the IV AquaFilm Parade of the Underwater Films 
2009 was more eventful than ever. Thousands of citizens of St. 
Petersburg and guests of the city could enjoy magnificent views of the 
underwater world on large screens. Free of charge shows of unique 
movies about ocean life and its shore territories were demonstrated at 
different city cinemas: at St. Petersburg House of Cinema, and the 
“Pick” Movie Center, and at the Cinema Haii of the Frunzensky district 
of St. Petersburg.

In the frame of Parade special movie shows and master classes of 
Daniel Mercier (the founder of the World Festival of Underwater 
Images) and Andre Laban (Engineer and Operator of the Kalipso team 
of Jacque Iv Cousteau) with students of St. Petersburg State University 
of Cinema and Television were organized, as well as meetings with 
creative youth in the Books & Coffee Club of the Center of Modem 
Literature and Books on Vasilievsky Island of St. Petersburg, with 
schoolchildren and navy cadets at the children library of the Krontstadt 
city. It was in St. Petersburg Oceanarium where Daniel Mercier and 
Andre Laban awarded winners of Grand Regatta children joumey- 
contest, which united about 2000 children and adults as participants.
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The AquaFilm Parade of Underwater Films is organized with the 
goal to popularize underwater art and to involve wide audience to the 
beauty and enigma of the underwater world, as well as to draw attention 
to the idea of active style of life, problems of ecology and to stimulate 
studies of World Ocean.

If we trace back the history of the World Festival of Underwater 
Images, we will see that first five festivals from 1974 -  1978 were 
organized thanks to initiative by Daniel Mercier and were called “The 
Days of Underwater World”. And it was only in 1979 when Festival was 
taken under the patronage of administration of the Antibes city.

The AquaFilm Parade of Underwater Films in St. Petersburg in the 
year 2010 is being prepared for the 5th time, and based purely on the 
“bare enthusiasm” of its organizers. Let’s hope, that such a socially 
important and useful project as AquaFilm will receive federal support 
and financing.

©ECTHBAJIH nO/fBO/fHblX H30EPAÎKEHHH KAK 
CPEflCTBO nO nyjM PH 3AIfH H  3HAHHH OB OKEAHE

BjianHMHp JIlOTOB 
IJapad nodeodnozo kuho «AtceacpujibM», CanKm-Ilemepôypz, 

PoccuücKax 0edepaifux 
«3HTy3na3M -  b o t  u t o  He xBaraer HaM h  m o jo j c v k h »  (Ilaojo Fhncacco) 

OccTHBa.ib (d ip , festival, o t  nar, festivus —  npaijHrniHbni) —  

MaccoBoe npaajHCCTBO. noica3 ( c m o t p )  j o c t h > k c h h h  icaicoro-jHOO 
HCKyecTBa. CaMbiii oojbLuori (JiecTHBajib nojBOjHbix n!o6pa>KCHHH -  
BceMHpHbiií (|)CCTHBa.ib - npo.xojHT b o  ©paHUHH c 1974 roja no 
HHHUHaTHBe ero ocHOBaTCja /hiHnaja Mepcbe.

C 1982 n o  1994 r r .  b  C C C P  npoBOjHjca MC/KjYHapojHbin 
(J)OTOKOHKypc « M c j o b c k  h  nojBOjHbiii M n p » , opraH H 3aT opaM H  
K O T oporo  B biC Tynaji X apbK O B C K nn icryo nojBOjHbix (})OTorpa(J)OB. Ha 
nocTCOBeTCKOM npocT paH C T B e «nojBOjHbic» (|)CCTHBa.m noaBH.rucb 
OTHOCHTejibHO HCJ3BHO: c  2000 r o j a  b  K h c b c  (Y n p a n H a )  e n c e ro j h o  
npoxojHT (JiecTHBajib «CcpcopaHaa a n y j ia »  ((|)Hjb\ibi. (})OTorpa(J)HH, 
pncyH K H  n  KapTHHbi H a n o jB O jH V K ) T eM y), c  2003 r o j a  b  M o c k b c  

( P o c c n a )  -  (|)CCTHBa.rb nojBOjHOÜ (})OTorpa(J)HH « 3 o j i o t o h  jc.ib(|)HH». c  
2006 r o j a  b  C apaH C K e ( Pee ny 6.r mea MopjOBna) -  (JiecTHBajib j c t c k h x  

pncyH K O B  «riojBOjHbiH M n p » , c  2008 r o j a  b  X apbK O B e (Y n p a n H a )  - 
(|)CCTHBa.rb jCTCKon nojBOjHOÜ (})OTorpa(J)HH «'TCuBaa Boja».

n a p a n  n o j B O j H o r o  k h h o  « A K B a ( |)n .rb M »  n p o B O jH T c a  c  2 0 0 5  r o j a  b  
C’a  h  k t - n  C T cp o y p  r e . O c  h o  b  Ha a  n j c a  14 a  p a  j a  «AKBa(J)Hjn>M» 
’ »a k  j  K) Li a  c t c  a  b  t o m ,  u t o  H a 11 a  p a j e  b  C a  h  k t - I l  C T cpoy  p  r e  j iy n m n e  
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(jlHJIbM bl 0  ITOJBOJHOM  M H pe JC M O H C T pupV  K)TC5I JJIH  MaCCOBOTO 

3pH T ejIH , B OTJHHHC OT (jieC T H B ajieH , TJC (jlHJIbM bl 0  UC H H B3  K)TC II 

K O M neTeH TH bIM  HŒOpH. 3 a  BpCMJI npO B C JC H H a « A K B a(|)H .lb M a»  
n c T c p o y p ’/K uaM  h toctjim r o p o  j a  6 b i.ro  n o ic a 3 aHO o o . r c c  100 
y H H K ajib H b ix  (JiHjibMOB -  j ia y p e a T O B  B c e M n p H o r o  (|)CCTHBa.ra 

n o j B O j H b i x  m 3 o 6  p  a >kc h m h ( © p a H i i n a ) .  a  T a icn re  mc/kjy H a p o  j H b i x  

(|)CCTHBa.rcH  « 3 o j i o t o í í  jc .r b ( |)H H »  ( M o c K B a ) ,  « C c p c o p a H a a  a i c y j a »  

(Khcb). « M o p e  30bct!», «Cto j o p o r »  ( C a hkt-nctc p o y  p r). « C o j ib  

B O jb i»  ( K a j iH H H H r p a j )  h j p y r u x .  Ebum o p r a H H 3 0 B aH bi K O H K ypcbi 
je T C K H x  p n cy H K O B  h BbiCTaBKH n o j B O j H b i x  (j)O T orpa(J)H H , a  TaK nce 

c n c iT H a .w m p o B a H H a a  B biC TaBK a « / ja iÎB -O K c n o » .
IlporpaMMa McTBcproro n  apa ja  nojBOjHoro khho «AKBa(|mjbM» b 

2009 ro jy  6buia HacbimeHHoii ieaie HHKorja. Tbiciern ncTcpoypncucB h 
rocTeii ropoja Ha oojbuiOM KHH03KpaHe cmotjh HacjajHTbca 
y JHBHTe Jb H b IM H  BHJ3MH nOJBOJHOTO MHpa. ECCnjaTHbIC nOKa3bI 
yHHKajbHblX (|)HJbMOB O nCH3HH OKeaHa H npHOpOKHblX TCppHTOpHH
npoxojHjH Ha pa3Hbix icHHonjomajicax: b Ca h ict - n  ctc poy p rc k o m 
/lomc Khho, b khhohchtpc «IThk, b khhojijc AjMUHHCTpairnn 
©pyineHCKoro paiioHa Cah kt-nCTcpoy pra.

CocToajHCb KHHonoKa3bi h TBopaccKHC BCTpeHH /jainiajiii Mepcbe 
(ocHOBaTCja BceMnpHoro (|)CCTHBaja nojBOjHbix H3o6panceiiHH) h AHjpa 
JlaöaHa (HHnceHepa h oneparopa KOMaHjbi « Ka.rnnco» TKaica HBa Kycro) 
co CTy jeHTaMH Ca h kt- n  ctc po\ p re koto r  ocy japcTBemioro khho h
TCJCBHJCHH5I. C TBOpueCKOH MOJOJC’/KbK) B KJVOC «KhHTH H KO(|)C» npH 
HCHTpe COBpeMeHHOH JIHTepaTypbl H KHHTH Ha BaCHJIbeBCKOM OCTpOBe, e 
aKBajaHTHCTaMH h jaiÎBepaMH b kjvoc nojBOjHoro ruaBaHiia ProDiving 
Club, c KypcaHTäMH MopcKOH AijijCMHH HMCHH ajMnpaja MaKapoBa, c 
yuaniHMHcn Mjajmrrx K.raccoB b cneiiHaJH3HpoBaHHOH (|ipaHLiv3CKOH 
uiKOJC N4 HMeHH TKaica Hßa Kycro Ha BaCHJIbeBCKOM OCTpOBe CaHicr-
r iC T C p O y p ra . CO HIKOJIbHHKaMH H MOpCKHMH K ajC T aM H  B JCTCKOH

ohojhotckc ropoja KpoHuiTajT. B C a h kt - n  ctc poy p re k o m OiecaHaprivMC 
/laHH3jib Mepcbe h AHjpo JlaöaH Harpajnjn noocjirrcjcri jeTCKoro 
KOHKypca-nvTCuiccTBHa «Eojbuiaa peraTa», b Kotopom npnHHMa.ro 
yuacTHe okojo 2000 jeren  h B3pocjn>ix.

riapaj nojBOjHoro khho «AKBa(|mjbM» npoBOjirrca c ucjbK) 
nonyjiiipH3auHH nojBOjHoro HCKyecTBa h omaKOMJCHna ui upo ko h 
oomccTBCHHOCTH c KpacoT3MH h larajicaMH nojBOjHoro MHpa, a Taicnce 
npuBjCHCHua BHUMaHira k TeMe aKTHBHoro o6pa3a ncH3HH, npoojcuaM 
3KOJTOTHH H H3yHCHHK) MHpOBOTO OKeaHa.

EcjH npOCJCJHTb HCTOpHK) CTaHOBJCHHH BceMHpHOTO (JlCCTHBajH 
nojBOjHbix H3o6panceHHÍí bo ©paHmiri. to  nepBbie iuiTb (|)CCTHBajcü c
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1974 no 1978 r o j  Obi.™ opraHH30Bam>i no HHnnnaTHBC /lamia.™  
M epcbe n Ha3biBajincb «/Jhh nojBOjHoro Mnpa». H  tojii>ko b 1979 ro jy  
«/Jhh nojBOjHoro Mnpa» 6bí.™ nepeHMeHOBam>i bo «BceMnpHbin 
(JiecTHBajib nojBOjHoro mo6pa>KCHmi». nocKOJibKy b 1979 ro jy  
(JiecTHBajib 6bin b u i t  n o j  naTpoHaac M3pnn ropo j a  A hthö.

riapan nojBOjHoro k h h o  «AKBaiJmjibM» b  C a  h  k t - n  CTcpoy p rc b  

2010 ro jy  npoBOjHTca yace b  m iT b iii pa3.

486



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

NGO/UNIVERSITY PARTNERSHIP TO EDUCATE GENERAL 
PUBLIC ABOUT THE BALTIC MARINE ENVIRONMENT

Svyatoslav Tyuryakov1, Stefan Hansen2
1Russian State Hydrometeorological University, Russian Federation 

2Hohe Tied, Kiel, Germany 
E-mail: slavik@rshu.ru

HAPTHEPCTBO HEIIPABHTEJIBCTBEHHBIX 
OPTAHH3AH,HH H YHHBEPCHTETOB flJIfl 

nPOCBEHÍEHHfl TPA'/K/IAH O BAJITHHCKOM MOPE
C. A. TfopsiKOB1. IIÍTC(|)aH XaHceH2

1P OCCUÜCKUÜ zocydapcmeeuHbiü zudpoMemeopojiozmecKuü 
yuueepcumem, Poccuüctcax 0edepaifux 

2npupodooxpamaH oôuçecmeeHHOH opzamaai^uH Hohe Tied e. V., repMauuH
Most people, no matter how close to the coastline they live, tend to 

consider the sea as something distant and not affecting their everyday 
life, while in fact health, food resources and jobs to a large extent 
depend on the sea’s wellbeing, which in turn depends on the man’s 
attitude and actions. Therefore, it is of utmost importance that coastal 
inhabitants in the first place comprehend their inseparable 
interrelationship with the sea.

This complicated but indispensable task is urgent for dense 
population on the shores of the vulnerable Baltic Sea. A trans-Baltic 
partnership formed by Hohe Tied e.V. (Kiel) and Russian State 
Hydrometeorological University (St Petersburg) promotes a concept of 
learning designed for general public of any age that focuses on 
understanding the interdependencies in the Baltic Sea ecosystem rather 
than on studying particular data and facts. The concept is named “Man 
and Sea”.

Hohe Tied e.V. is an NGO for environmental protection of the 
North and the Baltic Seas founded in 1988 and working to make the 
Baltic Sea ecosystem with all its beauty, fascination and threats dear and 
accessible to people.

Russian State Hydrometeorological University (RSHU) is the key 
higher education institution of the Russian Federation in the field of 
hydrometeorology founded in 1930. For more than a decade RSHU 
carries out marine educational and research projects on the sailing 
catamaran Centaurus-II (St Petersburg).

The partnership conceived through intermediary of the Center for 
Applied Ecology (Sillamäe, Estonia) has gained strength in 2002-2004
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taking advantage of the Kiel Week, which provided a good background 
for joint RSHU-Hohe Tied e.V. work onboard the Centaurus-II. A 
combination of university knowledge, NGO approach and scale of the 
sailing event has resulted in demonstration omises for public highly 
sought after.

Hohe Tied e.V. further refined that and previous experiences and 
has issued a handbook entitled “Man and Sea”, which is intended to be a 
source of ideas and recommendations for educators in the Baltic Sea 
Region who teach to non-specialists about the Baltic marine 
environment.

The partnership matured, so that in 2008 the handbook was 
translated into Russian language and the Leam2care project was 
launched in the eastern part of the Gulf of Finland in order to improve 
the quality of marine environmental education in Saint-Petersburg and 
Leningrad Oblast, starting from the school level. At the first stage, local 
educators positively assessed applicability of the “Man and Sea” concept 
to Russian conditions. Currently, the “Man and Sea” handbook is being 
supplemented with materials accounting for specific conditions of the 
Gulf of Finland. Further for 2010 a series of activities is planned 
allowing for quality training of 30 teachers, which means that they 
would be prepared to work with pupils in the “Man and Sea” spirit and 
become a core group for generating change.
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SCIENTIFIC STAKES AND STEPS TOWARDS AN INTEGRATED
MANAGEMENT OF THE COASTAL AND MARINES AREAS OF 

THE REPUBLIC OF GlIINEA/WEST AFRICA
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HAYHHBIE IIPEÆnOCBIJIKH H HIATH B HAIIPABJIEHHH 
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EaHrypa KaHjs
Haynuo-uccjiedoeamejibCKuH ifeump Kouaxpu Rogbane (CERESCOR) 

Kouaxpu, Eeuuex 
The Guinean coastal area, long of 300 km, currently knows 

deep changes following the intensification of new activities: 
development of the activities mining, harbor, agropastorales, with 
the increasing monétarisation of former practices as fishing, 
agriculture, forestry, salt production, and the increasing 
marchandisation of the natural resources.

These evolutions raise new stakes in terms of installation and 
management of littoral space and its resources, threatening 
perenniality of the natural resources, causing environmental 
degradation, the conflicts of use, the social strains between 
populations. These social and environmental risks are all the 
more exacerbated that the Guinean littoral is characterized by 
characteristics which make its management complex. This zone 
consists of mangroves, ecosystem complex and fragile found 
important in terms of: halieutic productivity, agricultural 
potentialities and for its function of tank of biodiversity.

The rural population’s autochthones of this space are 
characterized by the existence of operating systems resting on 
association fishes/agriculture, salt production, forestry, breeding, 
etc, and by a great socio-economic vulnerability. This space is 
also characterized by land right complexes due to the persistence 
of traditional mles and the importance of the common laws.

For better understanding dynamic this space, to reconcile 
conservation of the ecosystems and economic development, to 
ensure the development of each littoral activity without attacking 
dynamics specific to the other activities, a scientific step on the
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integrated management of the coastal areas is necessary. This 
step is based on a certain number of at the same time total and 
operational methodological principles:

1. Space integration: consist in taking into account the 
principal characteristic of littoral space, being located at the 
interface ground/sea.

2. Functional integration: being based on the analysis of the 
interactions, negative (conflicts for space, the resource, 
incompatibilities, taken into account of the impacts, etc) like 
positive (mutually advantageous activities, Co-viability, etc).

3. Temporal integration: rest on the taking into account and 
the valorization of the lessons of the past to initiate new 
initiatives and to envisage the future and on the recognition of the 
existence of various rates/rhythms of evolution of the resources 
and the activities.

4. Integration between sciences and management : need for 
developing multi-field approaches ensuring a reciprocal transfer 
of the contributions between science and management (transfer 
of knowledge to the profit of the managers, experience feedbacks 
to the profit of the scientists, integration of the endogenous and 
scientific knowledge, Co-training between scientists and 
managers by loops test-errors, etc).

5. Methodological integration: combination of the 
quantitative indicators and topological products by the statistical 
analysis, the multiform imagery, the geomatic etc, and the 
indicators qualitative, resulting from the analysis from the texts, 
speeches, representations (talks, participative charts, etc).

The scientific step is the following one:
APPROACH: analyzes integrated,
CHART : participative chart with the chart of occupation of space:
TIME: camping with a district;
SPACE: evolution of spaces of practices;
ECOSYSTEM: exploited and threatened ecosystems; 
SOCIO-SYSTEME: diversification of the socio-economic activities; 
INTEGRATION: Analyzes integrated coastal areas: which levels of 
integration
Like the majority of all the littorals in the world, the Guinean littoral 

is the subject of deep changes because of population growth, but also of 
the increasing monétarisation of former practices (fishing, agriculture, 
forestry, salt production, etc) and of the development of new linked
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activities to mining industry (port activities in particular). The 
intensification of these activities involved an increase in migratory flux 
coming from the interior of the country (even of the countries bordering) 
on the one hand and an increasing marchandisation of the natural 
resources on the other hand.

These evolutions raise new stakes in terms of installation and 
management of littoral space and its resources (threats for the 
perenniality of the natural resources, degradations environmental, 
conflicts of use, social strains between the populations autochtones and 
immigrants, etc).

These social and environmental risks are all the more exacerbated 
that the Guinean littoral is characterized by characteristics which make 
its management complex. It is exclusively made up of mangroves, 
ecosystem complex and fragile, but recognized for its importance, in 
particular in terms of halieutic productivity, agricultural potentialities 
and for its function of tank of biodiversity. The rural populations 
autochthones of this specific space are characterized by the existence of 
operating systems which rest on the multi-activity (association 
fishes/agriculture, even salt production, forestry, breeding, etc), like by a 
great socio-economic vulnerability. Littoral space is also characterized 
by land right complexes due to the persistence of traditional rules and 
the importance of the common laws.

The whole of these characteristics and the recent evolutions requires 
a revaluation of the policies of development and management of the 
Guinean littoral, as of the scientific steps which try to better 
include/understand dynamic this space. To reach certain initiatives that 
point recommend to employ a step which is based on the integrated 
Management of coastal areas (GIZC). This concept of integrated 
management obtained an international recognition at the time of the top 
of the Earth of Rio de Janeiro in June 1992. Since, it tends to take a lead 
in the whole of the littorals of the sphere like the model of management 
which can fulfill the requirements of a sustainable development. It has 
indeed as an ambition to recommend a method and an at the same time 
global and operational solution making it possible to reconcile 
conservation of the ecosystems and economic development, but also to 
ensure the development of each littoral activity without attacking 
dynamics specific to the other activities. However, following the 
example many other concepts, the analysis and integrated management 
ran up against the field realities and do not have to thus be regarded as 
the miracle solution with all the evils of the littorals. All in all, the 
analysis and the integrated management of the coastal areas are based on
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a certain number of methodological principles having to be adapted to
the local situations and characteristics:
> space integration: that consists in taking into account the principal 

characteristic of space littoral, namely that it is located at the 
interface ground/sea and that it must thus be studied by integrating 
its two shutters maritime and terrestrial. For example, the space of 
fishing must be apprehended like a formed whole of a space of 
captures at sea, poles structuring (points of unloading, treatment, etc) 
and of spaces of marketing. This integration must also take into 
account the play of the space scales, since in a context of 
universalization, it is necessary to take into account and to analyze 
the articulations between several contiguous coastal spaces of the 
same scale, like their fitments on several scales, of the room to the 
total one.

> functional integration: that implies not only not to study different the 
dies separately (fishing, agriculture, etc), but to also concentrate on 
the analysis of the interactions, negative (conflicts for space, 
conflicts for the resource, incompatibilities, taken into account of the 
impacts, etc) like positive (mutually advantageous activities, Co­
viability, etc), which exist between the various coastal uses. To 
meet this aim, it is recommended to adopt a systemic approach to 
seize all the interactions between the components of a “littoral 
system” in which all is related to short or more long ran and with 
more or less long distance. These are these interactions that it is 
advisable to study, and it is on them which carries the systemic 
analysis, but this approach requires a multi-field step.

> temporal integration: that rests on the taking into account and the 
valorization of the lessons of passed to initiate new initiatives and to 
envisage the future on the one hand and on the recognition of the 
existence of various rates/rhythms of evolution of the resources and 
the activities the owner on the other hand.

> integration between sciences and management: that induces the need 
for developing approaches multi-field to take into account the 
various aspects of problems multiform, but also to ensure a 
reciprocal transfer of the contributions between science and 
management (transfer of knowledge to the profit of the managers, 
experience feedbacks to the profit of the scientists, integration of the 
vernacular and scientific knowledge, Co-training between scientists 
and managers by loops test-errors, etc).

> methodological integration: in the evaluation of the systems, the 
methods and the tools must combine the quantitative indicators and
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topological products by the statistical analysis, the multiform 
imagery, the geomatic one, etc, and the indicators qualitative, 
resulting from the analysis of the texts, the speeches, representations 
(talks, participative charts, etc), therefore system of the actors; 
quantitative indicators rather expressing the structure of the system, 
the indicators qualitative rather expressing the factors of its 
dynamics.
In the same way, the information sciences geographical 

(cartography, teledetection, geomatic) open new prospects in terms of 
data acquisition of ground, then of treatment, analysis and restitution. 
They constitute an important tool for the communication of the scientific 
information, that it is near the decision makers or of local actors (the 
GIZC recommending the implication of the various actors intervening 
on the littoral).

In this logic, taking into account the increasing stakes whose are the 
object the coastal areas, this document tries to show the various 
scientific approaches usable in the Integrated Management of coastal 
areas (GIZC), by reconciling work of ground and analyzes in room.

These case refers to a formation organized by experts within the 
framework the study of the management integrated in Guinean coastal 
area by the National System of Halieutic and Zootechnical Agronomic 
research (SNRAH/Guinea), which scientific stakes and steps for an 
integrated management of the coastal areas. The example given here 
refers to the Village of Kopéring, located in the Prefecture of Dubréka in 
Guinea.

INTEGREE ANALYZES
It is based on the following approaches:
1. MULTI-FIELD APPROACH
A comprehensive view through various disciplines offers 

opportunity of working out a reflection more adapted to a space made up 
of many ecosystem and to a emultiplication of their uses by the 
companies. Multidisciplinarity supports a cross glance thus highlighting 
the interactions between sets of themes.

The constitution of a multi-field team made up of geographer 
biologist, economist, agronomists, halieutes, oceanographers, sociologist 
contributed to an analysis fonctionnanat on the complementarity, the 
exchange and the going beyond in order to converge towards the same 
objective: analysis of the coastal area of Dubreka through the example 
of Kopering.

2. PARTICIPATIVE APPROACH
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It aims at collecting the qualitative and quantitative data through the 
construction of the relations clear and not diverted between local 
communities and researchers. They is based on the methods of data 
acquisitions initially privileging nature of the exchanges and quality of 
the remarks recueillis.ainsi through etinformelles formal meetings with 
the villagers and construction of the charts or sketches participative. 
This step made it possible to extract a big number of information on the 
history of the village. Socio-economic main activities, the social 
organization and to reveal certain relational tensions between the actors.

Moreover this approach finds for them prospects for mediation of 
knowledge between researchers, which makes it possible to replace 
directly or indirectly the scientific research within possible decision­
making processes.

3. SYSTEMIC APPROACH
This approach consists in regarding a medium or a space as a system 

made up of elements defined by a whole of multiple relations. This 
approach requires to apprehend this is space near close, contiguous or 
distant systems, ineragissant between them and whose whole can in its 
turn define other more total systems. One speaks thus about intemalities 
and externalities. The evolution of the system is thus an answer to the 
actions inemes and external which themselves evolve/move in time and 
space.

This scientific reflection supports the study of the elements in their 
globality by putting forward the interelations which define the system. It 
takes part thus in better including/understanding the space of study and 
its evolution. This makes it possible to raise problems transverse with 
the disciplines in order to better integrate the sector analyzes too often 
compartmentalized.

Within the framework of our study on the zone côtire of Kopering, 
this approach enabled us to include/understand DLL' evolution of the 
natural interface company in time etdans space.

4. ITERATIVE APPROACH
This approach results from a succession of stages: to determine an 

objective, to collect information on a site, to confront this information 
with the community (checking), to treat and analyze the data, to evaluate 
the data then to readjust or to modify the initial objective. Once the 
revaluation of the objective carried out, a new process is reiterated, 
which can sometimes bring to entirely modifying the step.

This approach makes it possible to call into question the steps 
effecetuées by making return tickets to check, evaluate, revalue and 
finally rebuild new problems according to the field realities.
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It requires to be flexible and to show adaptation compared to 
objectives given

At the time o f the first phase o f observation in Kopering, we 
collected certain information which related especially to the center o f 
the village and by confronting them with the data recueilliesauprès o f 
the village community, we realized that it was necessary to re-examine 
our action plan (flexibility) for us réadaper with the field realities. This 
made it possible to build a step o f work which integrates the various 
levels o f scales (Kopering, Dofili, Dubréka, Coyah, Conakry).

TOOLS
To carry out an integrated analysis, one needs call to various tools 

methodolgic such as: the sketch, the participative chart, logical 
maintenance, lemodèle, the satellite image, the chart, the GPS and 
photographs.

I. ECOSYSTEM
1.1. ECOSYSTEMS THREATS
A forest resource under pressure: Before the drill of mangrove was 

initialementoccupée by the large trees: cheesemongers, caïlcédrats, 
kapokiers, néréiers etc and of under dense wood offering resources 
arboricolous abundant. In the course of time the populations planted 
avocado trees, coconuts, palm trees with oils, mango trees, colatiers etc 
With the foundation of the village, L afaible density of the population 
exerted a low pressure on the resources. The three households founders 
had few needs of which most current in the cueillete fmits resulted 
especially, medicinal plants as well as wood for the construction of the 
boxes, the domestic needs and the clothes industry of some fishing 
machines. With that the clearing was added to the level of the 
mangrove for ends of only food rice cultures. The use of the palm wine 
and coia answered a negligible request.

With the population growth, and lesmigrations towards Kopéring, 
these needs gradually increased, thus reinforcing the anthropic 
pressures on the forest ecosystem. The field work thus showed that 
currently this ecosystem is the subject of great pressures:

With the clearing for the cut and the marketing of wood, for the 
extension dubâti, the cultures on slopes

With the evolutions of the cultivation methods: it there a 
tendency of the transfromation of forest space in monospecific 
plantation (orange tree, cashew tree, anans, palm tree) for a marketing 
towards the urban centres (Dubréka and Conakry in particular).
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In addition to reinforcing the pressure on the ecosystem, the 
plantations of cashew tree and palm tree decrease the fertility of the 
ground, accentuating the clearing of new spaces for the culture.

1.2. INTENSIFICATION OF THE USES ON THE MANGROVE 
The ecosystem of the mangroves is also subjected to an 

intensification of the uses. The mangroves are the object of a strong 
pressure due to the clearing for the cut and the marketing of wood, salt 
production, the rice growing and the gathering of oysters.

In conclusion, the analysis of the ecosystem makes it possible to 
know the nature and the quality of the ecosystems present in the zone of 
study, their uses by the populations and the impacts of these uses.

II. SOCIOSY STEME
2.1 A plural village divided into fishing and agriculture 
This part makes it possible to highlight a diversity of activities. 

Formerly the inhabitants lived principalment of agriculture on slope, 
fishing and salt production. Currently in addition to these 
traduitionnelles activities, the inhabitants practice arboriculture, the craft 
industry and the trade (mainly exerted by the women). The increasing 
multiplicity of these activities tends to spread and generates deep 
changes of social fabric of the village of Kopéring.

1. The village is divided between fishing and agriculture: today 
the secteurde Kopering is characterized by an unequal distribution of the 
activities. In the west of Kopéring, the households practice more, of rice 
growing, the exploitation of the palm tree with oil (wine depalme and 
oils), and practice marketing activities in direction of the urban center 
Dubréka and worms of other markets.

Multiplication o f the socio-economic actors 
New actors have emerged since the integration of the village in a 

regional economy and main road for a few decades. The play between 
the multiple actors becomes complex below like illustrated on the 
diagram:

Women pick-up of oysters support of ONGs main roads and 
international), Institution of Research (new actors). Evolution of fishing 
towards a new marketing activity, etc

The arrival of new actors seems to be at the origin of the deep 
modifications of the organization and the social reports/ratios and causes 
many interrogations on the new handsets of being able quipeuventexister 
with Kopéring.

Growths influences o f the urban Center on the village o f Kopéring 
Dependence screw screw of the Urban Center: Dubréka
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Transformation of an activity isolated into an marketing activity 
accentuates today the dependence of the village with respect to Dubréka. 

Covetousness of the land resources by again newcomers, 
Availability of space,
Opening-up of by the installation of the rice perimeters

In conclusion, the approach sociosystème makes it possible to better 
include/understand:

Relations between actors actors in the village by explaining the 
lifestyles since the scale of the household until that of the village and by 
determining the social links between actors like their appearance in the 
leprocessus of evolution of the village,

Relations between actors etressources while explaining in 
particular how the social organization intervenes on the stock 
management,

Relations between actors of the village by showing the relations 
of social order (exodus.), policy or economic which exists between the 
actors of the villaget and those of outsides as well as the possible 
influence which could result from it.

III. TIME
The analysis time enables us to know the evolutions of the studied 

zone, that it is in terms of histoiric village, occupation of space or 
development of the economic activities. That also enables us to start to 
encircle the dynamic ones with which is confronted the studied epace 
and in particular possible scénarii in the future. All this temporal 
approach is not enough to include/understand the complexity of the 
studied system, reason for which the analysis must related to space.

1. An original village turned towards my fishing (end 19th 
century)

2. Désencalevement etdébut of the commercial era (1941 - 2005)
IV. SPACE

The space analysis allows mieu to include/understand the modes of 
occupations of the medium by the shabitants, the activities practiced by 
the inhabitants, their space influences and their dynamisms. This 
approach makes it possible to know the relations which exist between 
studied space and other spaces bordering (for example Dubréka) or to 
highlight space competition which could exist between various activities 
(urbanization and exploittaion of the arable lands).

4.1 Extension of rice space, occupied at the beginning by the 
mangrove,

Installation of the rice racks,
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Progressive reduction in the mangrove direct consequence of 
the rice extensions

4.2 Extension of the frame to the detriment of forest spaces, which 
reduces considerably L epotentiel agricultural village.

4.3 Distance of the fishing zones,
4.4 An economic system extraverti: the products now resulting 

from Kopering (fruits, oysters, fish,) are intended for the markets of the 
principal urban centres such as Dubréka, Coyah and Conakry

4. PARTICIPATIVE CHART 
Design: using the population and actors.
Photographs interpretations
The use images satellitaies provided by Google Earth coupled with 

information resulting from L acarte participative, of the talks and 
observations of ground allow Fr dreeerr ue photo-interpretation of the 
occupation of the ground of Kopéring. This spatio-chart proposes a first 
space analysis putting forward natural resources by the inhabitants of the 
village
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« U , e H T p a » ,  H M e i o m e r o  o n p c a c a c H H y t o  t o p i i a H H C C K V t o  c n j i y  h  

B b i C T y n a t o m e r o  c o  c b o h m  H a o o p o M  K p i i T c p t t C B  o n T H M a a b H o r o  

p a c n p c a c a c H n a  B O j H b i x  p e c y p c o B  b  p c r a o H C .  3 t o t  « U , e H T p » ,  

A O J D K e H  p a c n o n a r a T b  c h c t c m o h  \  i  u t c  \  u í t  h  a e  c  k  h  x  m o j c .i c h  

(Jl y H K I I H O H H p O B a H H a  B O J H O p C C y p C H O i í  C H C T e M b I  O a C C C i Í H O B  p e K  

A M y j a p b H  h  C b i p j a p b u .  y H H T b i B a i o m H x  H H T e p e c b i ,  K a K  

O T j c . i b H b i x  n o j C H C T C M  ( c y B e p e H H b i x  r o c y j a p c T B ) .  T a ie  h  

p c r u o H a  b  u c . i O M .

ripoo.iCMa BoaoooccncacHna Il,eHTpanbHoa3HaTCKHx pccnvoaitK 
3aBHCHT OT pciucHira npooacM oaccciÍHa ApajibCKoro \topa. ilpuapaobc 
h caMoro \topa. B CTarbe truaracT ca oauH h3 B03M05KHbix nyTeii 
pcuiCHna npoo.iCMbi Apana, Bicaoaato tanii b ccoa o'UopoBocHHC
COUIUUbHblX. 3KOHO\IHLICCKHX. OKOOOriHICCKHX H nOOHTHHCCKHX 
yCJIOBHH B 3TOM p e rH O H e  H H e  npCTCHjytOLHHX H a  CattHCTBCHHOC
pemeHHe aHHHoii npooacMbt.

I l o c j i e  pacnaaa C oB eT C K oro C oK )3a h  paipviucHHa naaH O B bix  
CHCTeM xoiaiicTBOBaHHa Ha TeppHTopHH 6 bí b utero CCCP h  CTpaH 
BOCTOHHOH Eßponbt B03HHKJI0 MH05KeCTB0 HOBblX
M e5K ToeyaapcTB eH H bix npoo.iCM. b tom  HHCJie CBaaaHHbtx c  
HcnojH>30BaHHeM B O jH bix  p e c y p c o B  T paH crpaH H H H bix  peK .

ripooacMa BoaoooccncacHna U,eHTpajn>Hoa3HaTCKHx pccnvoaitK 
3aBHCHT OT pcLucHna npooacM oaccciÍHa Apa.ibCKoro Mopa. 
ripupnapaabc h  caMoro Mopa. B CTaTbe iruaracT ca o jiih  h3 
B03M05KHbix nyTeii pcLucHna npooacMbt Apajia, BKjnoHatomHH b ccoa 
03apaBjieHHe couiunbHbix. 3kohomhhcckhx, 3KOJiorHHecKHx h 
nOJIHTHHeCKHX yCJIOBHH B 3TOM peTHOHe H He npCTCHaytotaux Ha 
eaHHCTBeHHoe PCUICHHC aaHHoii npoo.iCMbi

O coochho o o o c T p H .ia c b  c i tT v a a u a  n o  Hcnojn>30BaHHK) B oaH btx  h 
3H epreT H H ecK H x p e c y p c o B  b U,eHTpajibHOH A3hh. H 3bcctho, h to  
h c to k h  noHTH B c e x  m au H T cab H b ix  p eK  3TOTO p e r n o H a  (C b tp a a p b u . 
H a p b iH a , K b i3 b ia -C y , T a n a c a .  Mantana. A a v a a p b u .  B a x rn a ,  llaH a>K a h 
ap  ) H a x o a a T c a  b r o p a x  K hpth3hh h  T aaviaiK H CTaH a. T aM , b r o a b t  
coB eTC K oii B.iacTH o b i.™  c o u a H b t  K p y n H b ie  B o a o x p a H n a n ia a  
(ToK Tory.ibC K O C. KaiipaKKVMCKOC. H ypeK C K oe h  a p . )  h  T 3 C „  
p a ö o T a to m n e  H a B ecb  p c r tro H . O a H a u o  b H a c T o a ta c c  B p c \ia  B ce p a e x o a b t  
H a hx  c o a e p n c a H n e  (a 3 to  co th h  mh.i.™ohob a o a a a p o ß  b roa) H ecyT  
p c c n y o a itK H  K n p r n w a  h  Taa'/K U K ucTaH . Y36eicHCTaH ace , K a3 ax c T aH  h 
TypKM eHHCTaH, n o a y a a t o i a n c  H a n o o n b ia y to  a o m o  p c u H o ro  CTOKa, 
n o a b iy tO T c a  B o a o ii  ö ecn aa T H O . /)o 1991 r. n o n o aceH H e  6 b ia o  h h h m . 

Y36eKHCTaH h  K a3 ax c T aH  K O \incH C iipoB a.™  3aT paT bi K hpth3hh b
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r u a  ho bo \ i  n o p a jK C . nocT H B .iaa e ñ  o k cto h h o  1 mjih. t  K aM eH H oro y  ro a .  
1 M a p a . m3 n p n p o a H o r o  r a 3 a  h 400 r a c .  t  M a3yTa. T e n e p b  ace c o c e a n  
K n p rn 3 H H  n  T aa '/K H K ucraH a n p o a a iO T  h m  y r o a b ,  He<Jm> n  r a 3  n o  
BbicoKHM M npoB biM  HCHaM. n a p a a M e n r a  3 th x  p ccn y o .iH K H . c LiHTaa 
coB peM eH H yio  chtyhhhk) H e c n p a B e a a n B o n , c u re  b 1997 r .  B biC K a3aancb  
3 a  ycT aH O B aeH ne xoth  6 b i M H H H M aabH on n a a r a  3 a  ctok , B b ix o aa ir iH u  
3 a  n p e a e a b i  3th x  ro c y a a p c T B . 3 ro , n o  n x  p a c n e ra M , M o ra o  6 b i noK pbiT b  
p a c x o a b i  3THX p c c n y o .iH K  H a n o a a e p a c a H H e  b p a o o Lic \ i  coctohh hh  
rn ap o T ex H H H ecK H x  coopyaceH H H  b r o p a x ,  a  T a io n e  H a n o K y n K y  y  r u a  h 
r a 3 a . Ohhhko p ccn y o .iH K H  K a3 ax c T aH , y36eK H C TaH  h TypKM eHHCTaH, 
p acn o ao 5 K eH H b ie  b cp e a H e M  h hhjkhcm tch ch h h  A M y a a p b H  h C b ip a a p b H  
npean o H H T atO T  n o .iy u a T b  p c iH b ic  B oab i o ccn .iaT H O . K TOMy 5Ke B oaH bie  
p e c y p c b i  b 3THX C T paH ax, ocoöchho b arpapH O M  K O M naeK ce 
Y 36eK H C TaH a, p acx o a .M O T ca  KpaiiHC hcskohom ho h HepaiTHOHanbHO ( n o  
oireH K e c n c u n a a n c T O B  OOH, b a c c a T b  p a 3  xy5Ke, hcm b p a 3 B H ra x  
ro c y a a p c T B a x ) .  B o a H b ie  p e c y p c b i  oacccirH O B  p eK  C b ip a a p b H , h 
ocoochho A M y a a p b H , B ee M eH ee h M eH ee a o x o a a i  a o  y c b ix a io i i r e ro  
A p a a b C K o ro  M opa [3 ],

K o a c c c iÍH y  A p a a b C K o ro  M o p a  n p o i u c  B c e ro  o th och tch  peK H  
A M y aap b H  h C b ip a a p b H . K o a c c c iÍH y  p . A M y a a p b H  b n p e a e n a x  p e r n o h;i 
o th och tch  TaioK e peK H  3apa<J)HiaH, K a n iK a a a p b H , peK H  occcT O U H oro  
o a c c c iÍH a  TypicM eHHH ( M y p r a 6 ,  Tca>KCH h ap), n e  H M eioiirH e b 
HaCTOHIiree BpeMH eCTeCTBeHHOii CBH3H C OCHOBHOH peKOH B CHay 
n o a H o r o  H cnoab30B aH H H  hx B o aH b ix  p e c y p c o B  b n p e a e a a x
COÖCTBeHHblX OaCCCiÍHOB.

BacceiiH AMyaapbH caaracTca h3 caeayioiirHx pcuHbix chctcm  [1]: 
p. riHHaac e ocHOBHbiMH npHTOKaMH Vy HUT h BapTaHT. apeHHpyioiirHe 
ioro-BOCTOHHyio nacTb naMHpcKoro Haropba: p. Baxrn, cooupaioriraa 
Boabi AaaiicKOH aoaHHbi h  CeBepHoro riaMHpa; peKH KailmpHunm h 
CypxaHaapbH, CTeKaioiirHe c loacHbix cicaoHOB ruccapcKoro xpcoia: p. 
KyHay3, (J)opMHpyioiiraH c to k  b npeaeaax A(|)raHucTaHa.

BTopbiM no BoaoHOCHOCTH peHHbiM oacccuHOM ApaabCKoro MOpa 
aB.iHCTca oaccciÍH p. CbipaapbH. Pena CbipaapbH ocpcT Hanaao b 
O c p ra H C K o ii aoaHHe, o o p a a y a c b  c.ihhhhcm peK HapbiH h K a p a a a p b a .  
rionoaHHHCb BoaaMH npHTOKOB co ckhohob TypKecTaHCKoro h 
AaaiicKoro xpcoTOB h OTporoB 3anaaHoro

THHb ----  IIIaH H , p . C b ip a a p b H  BbIXOaHT H3 O c p ra H C K o ii a o a H H b i B
T ypaH C icy io  HH3MeHHOCTb, noBopanuBacT H a c e B e p o  —  3 a n a a ,  
n p o x o a H T  B a o a b  n o a o n iB b i  xpcoia K a p a T a y  h, n p o p e 3 a H  C TenH bie 
paBHHHbi K a3 a x c T a H a , B n a a a e r  b A p a a b C K o e  M ope . Pen Ha a cn cT eM a 
C b ip a a p b H  eaaraeT C H  h3 mhothx peK , ochobhmmh h3 K O Topbix 
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h b j í h o t c h :  H a p b iH , jp cH H p v io iH H H  ro p H y io  o ö n a c T b  a a n a jH o r o  TsiHb —  
LLiaHii: K a p a ja p b a .  c o ö n p a io iH a a  b o j  bí c  O c p ra H C K o ro  h  A jia í íc K o ro  
xpcoTO B i M h  p u u c  CTeKaïoiHHH c  r o p  i a n a jH o r o  T aH b-L U aH a. h  A p b ic b , 
o o p a iM o m a a c a  H a c th ik c  xpcoT O B  T a j ia c c K o ro  h  K a p a T a y . r o p H a a  
o o a a c T b  o a c c c iÍH a  C b ip ja p b H  x ap a ic rcp H iv cT C H  r y c T o ii  pcH H oii c e r a o .  
r i p c j r o p H a a  30 H a TaïoK e n o n r a  b c i o j y  HM eeT ry c T y io  ceT b  m c j k h x  
n c p c c b ix a io iH H x  h  BpeMeHHO j c h c t b y k h h h x  b o  j o t o  k o  b. K o a c c c iÍH y  p . 
C b ip ja p b H  o t h o c h t c h  TaïoK e t h t o t c k h h h c  k  H eii b  r H j p o r p a ( |w LiccKOM 
OTHOHieHHH, HO B HaCTOiHHCC BpCMtf He JOCTHTaïOIHHC e e  peK H  My.
T a  j a c e .  A c c a  h  C a p b ic y .

K p o M e T o ro , k  o a c c c iÍH y  A p a jb C K o ro  M o p a  o t h o c h t c h  h  
occcTO H H bic peK H  C e B e p H o ro  K a 3 a x c T a H a  —  Typraii, M p r u î .  Y jb K aaK  
H y.TbI->KbIjaH UIbIK.

H a p a j y  c  noBepxHOCTHbiM H b o j3 m h  b  A pajbC K O M  p c ru o H C  
HMeKJTca 3 a n a c b i  n o j3 e M H b ix  b o j ,  a B ju n o m n e c a  jp y r H M  
H eM ajO BaacH biM  h c t o h h h k o m  B O jH bix  p e c y p c o B . 3 je c i>  B b ijc ja iO T c a  
c e B e p o  —  BOCTOHHaa h  i o t o  —  i a n a jH a a  rp y n m > i apTe3HaHCKHx 
oaccciÎH O B . C e B e p o  —  BOCTOHHaa r p y n n a  b  rH jpo jH H aM H H ecK O M  
OTHOHieHHH n p e jC T JB J iie T  C060H 30H y aKTHBHOTO BOJOOOMCHa c  
ejH H O H  30H 0H  (|)0 p  M HpO Ba H H il H 6a3HCOM jp C  H HpO B3 H H il nOJ3CMHI>IX 
BOJ. OCHOBHbie MCCTOpO/KJCHHil (|)0pMHpVK3T0tf MC/Kn jaCTOBbIMH 
B O jaM H  MC3030HCKHX KOMnjeKCOB.

B I O t o  —  3 a n a jH O H  r p y n n e  apTe3HâHCKHx oaccciÎH O B  
T H jp o jH H aM H H ecK aa C T pyK T ypa x ap a ic rcp H iv cT C H  H ajH H neM  H a p a jy  c  
B epX H eií 30H 0H  aKTHBHOTO BOJOOOMCHa. HH5KHCTO 3Ta>Ka C 
3aMejjeHHbiM b o jo o o m c h o m . O c h o b h m c  m c c t o p o / k j c h h h
(|)OpMHpy IOTCÍI B 30H e aKTHBHOTO BOJOOOMCHa H CBJßäHbl C 
npupcH H biM H  h  n o jn e c H a H b iM H  jH H 3aM H  n p e c H b ix  r p y m o B b ix  b o j .

B C K ja jn a T b ix  o o j a c m x  B b i jc j in o T c a  M O K ropH bic. B H yT pH ropH bie 
h  n p e j r o p H b ie  apTe3HaHCKHe o accc Ü H b i h  rH jp o re o jo rH H e c K H e  
MaCCHBbl. JJflSL apTe3HaHCKHX O accciÎH O B 3THX OOjaCTCii X apaK T epH a 
jB y x s T a a c H a a  t h  j p o  j h  Ha m h lic c  ici a  C T pyK T ypa —  H ajH H H e 3 0 h  
aKTHBHOTO H 3aM CJJCHHOrO BOJOOOMCHa. BepX H H H  3Ta>K. KaK npaB H JO , 
c j a r a c T c a  m o t j h o h  t o j i h c h  HeTBepTHHHbix o t j o j k c h h h ,  k  k o to p m m  
n p H y p o H eH b i h b h o o j c c  K pynm >ie m c c t o p o / k j c h h h  n p e c H b ix  n o j3 e M H b ix
BO J (KOHyCOB BbIHOCa, peH H blX  JO JH H  H T .J . ) .  K HH5KHHM 3Ta>KaM 

np H y p o H eH b i M O K njacTO B bic H anopm > ie  b o jm .
T peTbH M  h c t o h h h k o m  B O jH bix  p e c y p c o B  A p a jb C K o ro  p e r n o H a  

ÍIBJÍHOTCÍI CHC/KHblC nOKpOBbl H je jH H K H  TOpHbl.X o 6 ja c T e i í  3TOrO 
p e rn o H a .
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E a c c e iiH y  A p a jib C K o ro  M o p a  CBoiicTBeHHbi: B b ico io ic  T eM nbi p o c T a  
H ace aeH H a; npaKTHHCCKii H C orpaH nncH H bic  3eM ejn>Hbie p e c y p c b i ,  
n p u r o jH b ic  j j i a  H cno jn> 30B aH na h  n p o i u c  B c e ro  b  eejibCKOM x o 3 a iicT B e 
(3eM ejibH bie p e c y p c b i  b  o accc iÍH C  A p a jib C K o ro  M o p a  n p i i r o jH b ic  j j i a  
o p o m e H H a  cocT aB jiaiO T  ö o j ie e  5 0  m j i h . r a ) ;  o a a ro n p n a T H b ic  
KJIHMaTHHeCKHe yCJIOBHa J J ia  paCTCHHCBOJCTBa H  >K H  BOTHO BOJCTBai 
OrpaHHHeHHOCTb BOJHblX p e c y p c o B ; HCB03M05KH0CTb pa3B H T na 
3KOHOMHKH, OCOOCHHO CejIbCKOTO X03aÍÍCTBa, 6 e 3  npUBJCHCHHil 3H a- 
HHTCJIbHblX OObCMOB BOJHblX peCypCOB; ÍHaLIHTC JbH bIC TpyjO B bIC  
p e c y p c b i  h  orpaHHHCHHOCTb p a o o n i ix  M ecT j j i a  h x  3aHaTOCTH; 
M e5KTOcyjapcTBeHHbiH x a p a K T e p  (JiopM H poBaH H a h  H cnojn>30B aH H a 
B O jH bix  p e c y p c o B , t . k . n o ja B j ia io m a a  n a c T b  B O jH bix p e c y p c o B  
(JiopM H pyeT ca b  n p e j e j i a x  T a j/K H K H craH a h  K biprb i3C T aH a, a  
npeH M ym ecTB eH H O  Hcnojn>3yeTCH b  Y 36eicH C TaH e, k w k h o m  K a3 ax c T aH e  
h  T ypK M eH H C T aH e.

r ip o o jC M a  A p a a b C K o ro  M o p a  a B jia e T c a  yH H K ajibH oii n o  
M H 0r006pa3H K ) CBa3aHHbIX C H eil BOnpOCOB, (|)OpMHpVK)UIHX COUHa.lbHO 
—  3KOHOMHnecKHe, 3KOJiorHHecKHe h  nojiH TH H ecK H e acneK T bi. C y T b  
npoo .iC M bi 3 aK jnoH aeT ca b  t o m , h t o  3 a  OTHOCHTejibHO k o p o t k h í í  

npoM eacyTO K  BpeM eHH, H a r j ia 3 a x  o j h o t o  noK O JieH H a HCLiC !acT  o j h h  h 3 

K pynH eiiH iH x  B H y T p e m n ix  b o j o c m o b  3eM jiH  —  A p ajib C K o e  M ope . 3 t o , b  
C BOK) OHCpCJb. 3HaHHTejIbHO OOOCTpH.lO CymeCTBOBaBHIHe 'UCCb H  

n p o K j c  3KCTpeM ajibHbie co m ia .ib H O  —  3KOHOMHHecKHe h  

3KOJiOTHHecKHe ycjiO B H a cym ecT B O B aH H a B c e ro  h c h b o t o , h , n p o i u c  
B c e ro , nc.iOBCKa. C e r o j H a  y>kc nojiHOCTbK) 0C 03H aH 0, h t o  np oo .iC M a 
A p a a b C K o ro  M o p a  h  e r o  o a c c c iÍH a  —  3 t o  n p o o .iC M a u o p o B b a  h  > k h ïh h  
b  y c jiO B H ax  n p o jo jD K a io m e r o c a  a m p o n o r e H H o r o  n p e c c a  H a n p n p o j y  
o rp o M H o ii T eppH T opH H . llpoo.TC M a A p a j ia  —  BCCMiipHaa n poo .iC M a. t .k . 

n o jo Ö H b ic  n poo .iC M bi B03HHKat0T b  pa i.iH H H bix  p a i io H a x  3 eM H o ro  
m a p a .  Ilo3TO M y n o n c K  B b ix o ja  h 3 c jio acH B H ie ro c a  K pn 3 H ca  b  p c ru o H C  
A p a r ta  HMeeT o o m c c  r .io o a .ib H o c  m a n c H u c .

C y T b  n poo .iC M bi A p a j ia  c o c t o h t  b  t o m , h t o  b  t c h c h h c  j o b o j h >h o  

n po jo .T /K H T C .ibH oro  n c p n o j a  ( 1 9 1 1 - 1 9 6 0  r r . )  y p o B e H b  M o p a  j o b o j h >h o  
CTaÖHjbHO j c p ’/ is i . ic a  b 6 j i h 3h  o t m c t k h  5 3 , 0  m  a o c .  n p n  n . i o m a j n  
3 e p K a n a  6 5  t h c . k m 2, c p c jH c i i  u y o h h c  1 6  m  h  c p c jH c i i  c o .i c h o c t h  1 0  

n p o M H ju ie . O öbC M  b o j h h x  M ace  n p e B b im a ji  1 0 0 0  k m 3. O m e T K a  5 3 , 0  m  

a o c .  cooTBeTCTBOBajia o c p c j h c h h o m y  npHTOKy n o p a j K a  5 6  k m 3 / t o j . 
ripH TO K  b  M o p e  a B jia e T c a  n p o n iB O jH b iM . e  o j h o í í  C TopoH bi, 
KjiHMaTHHecKHx ycjiOBHH b  6 a c c e iÍH e  A p a jib C K o ro  M o p a , e  j p y r o i i  —
X03HHCTBCHHOH JC aTC .lbH O C T H  HCJIOBCKa, C Ba3aH H OH  C 6 e3 B 0 3 B p aT H b IM

B OjoiaoopoM . C oB peM eH H oe c o c t o í i h h c  A p a jib C K o ro  M o p a
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xapaK T cpH  ivcTCsi e r o  p aa jc jC H H C M  H a j ß a  c a \io c T o a T C Jb H b ix  b o jo c m h  
—  B o jib H io e  h  M a j io e  \ io p a .  h m c k )luhc O T jc jb H b ic  h c t o ih h k h  b o j  h o to  
nHTaHHH, cooTBeTCTBeHHO peK H  A \ i v j a p b a  h  C b ip j a p b a .  Y poB em >  
B o j ib m o r o  \ i o p a  H a x o jH T c a  H a OTMeTKe 3 8 , 5  — 3 8 , 7  m  a o c . .  e r o  
n j io m a u b  cocTaB jH ieT  o k o jio  4 0  t m c .k m 2, o o b c m  —  n o p a j r a  3 1 0  k m 3, 
c p e j H a a  eojieHOCTb b o j  —  o k o jio  3 2  r / j i  ( n p n  "h c x o j h o h " eojieHOCTH 
M o p a  H a CTaÖHjibHbix OTMeTKax 5 1 , 0  — 5 3 , 0  m  a o c .  1 0  r / j i ) .  Y poB em >  
M a j io r o  M opa H a x o jH T c a  H a OTMeTKe 3 9 , 5 - 3 9 , 7  m  a o c . .  e r o  n j o m a j b  
co cT aB .racT  2 , 9 - 3 , 0  Tbic. k m 2, o o b c m  b o j m  o k o jio  2 0  k m 3, c p c jH a a  
eojieH O CTb n p eB b iH iaeT  3 0  r / j i .

r i p n  c y m e c T B y io in e H  BejiHHHHe c p c jH C M H o r o jc r a c r o  n p m o K a  k  

M o p io  b  oobCM C 5 - 1 0  k m V t o j .  y p o ß e H b  B o j ib m o r o  h  M a j io r o  \  io  p e l i  
o y j c t  h  j a j i b i n e  C H ir/K araca  j o  y p o B H a  T aroT C H na. eooT B eT C T B yio inero  
oöbCM V B O jH o ro  c t o  Ka. B o jib in o e  M o p e  n p n  o t m c t k c  3 1  m  a o c .  
p a u c . iH T c a  H a BOCTOHHyio h  3 a n a jH y io  i a c r a .  a H a . io r n iH o e  
p a  ue.iC H H C  n p n  OTMeTKe 3 8  m  a o c .  n p o H îo i i jC T  h  b  M ajiO M  M ope . E c j i h  

He o y j c t  n p o B O jH T b ca  K aicnx —  j i h ö o  rH jpoT C X H H iccK H x 
M eponpH H TH ii, BOCTOHHbie KOTjiOBHHbi B o .ib u io ro  h  M a j io r o  M O peii, 
o j a r o j a p a  ocT aTO iH biM  c t o k 3 m  p eK  A \ iv j a p b H  h  C b ip ja p b H . ö y jy T  
n p c B p a u ia T b c a  b  H c o o .ib u in c  H c p c ry .in p y c M b ic  b o j o c m h .  

B b in o .iH a fo m u c  ( J i y h k h h h  cojienpH eM H H K O B h  co jieH aK o n H T ejie ii.
O c H O B H a a  n p H H H H a  A p a j i b C K o r o  K p H 3 H c a  —  p e 3 K o e  y M e H b m e H H e  

n p H T O K a  p c i H b i x  b o j  b  M o p e  b  p e 3 y j b T a T e  m a i H T C . i b H o r o  v B C J H i C H n a  

c y M M a p H b i x  3 a T p a T  c t o k h  b  p a B H H H H o i í  Li a c r a  o a c c c i Í H a  B C j e j C T B H e ,  

n p o K j c  B c e r o ,  p a i B u r a a  3 j e c b  o p o u i C H n a  b  o o . i b u i n x  p a 3 M e p a x .  

/ I C H C T B H T C . l b H O .  e C J I H  J O  6 0 - X  T O J O B  J O  j a  C y M M a p H b l X  3 a T p a T  B  

p a c n o j a r a e M b i x  b o j h h x  p e c y p c a x  H e  n p e B b i m a j a  5 0 % ,  t o  b  9 0 - e  r o j b i  

n p o m j o r o  B e K a  O H a  j o c r a r j a  9 0 % .  K p o M e  T o r o  n p n i H H a  A p a j b C K o r o  

K p H 3 H c a  a a i c i i o i a c T c a  b  t j y o o k o m  h c c o o t b c t c t b h h  c j o h c h b h i h x c h  

M a c i H T a ö o B  h  C T p y K T y p b i  x o i a i i c T B C H H o i i  j c a T C J b H O c r a .  o c o o c h h o  

a r p o n p o M b i H i j e H H o r o  K O M n j e K c a  H a  6 a 3 e  o p o m a e M o r o  i C M J C j e j u a .  c

B03M05KH0CTHMH H  COCTOaHHCM HaiCMHbl.X H  BOJHblX 3KOCHCTCM.
H c p a i i H O H a j b H o e  p a i B u r a c  s k o h o m h k h  b  o a c c c i Í H C  A p a j b C K o r o  M o p a  

h ,  K a K  e j e j C T B H e  i T o r o .  H c p a i i H O H a j b H o e  H c n o j b 3 0 B a H H e  b o j h h x ,  

3 e M e j b H b I X  H  O H O J O r H I C C K H X  p e c y p c o B  T e p p H T O p H H  H  n p C H C O p C / K C H M C  

B o n p o c a M H  o x p a H b i  o r p v / K a i o m c H  c p e j b i ,  n p H B e j n  o o j b u i H H C T B O  

p a i i o H O B  p e r n o H a ,  o c o o c h h o  n p n a p a j b c .  k  3 K C T p e M a j b H o i i  c o u n a j b H O

 3 K O H O M H i e C K O H  H  3 K O J O T H I C C K O H  C H T Y H H H H  [ 2 ] .

H en o ep e jC T B eH H b iM H  >kc n p n iH H aM H  Kpronca a B H ju c b :
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•  pa3BH TH e H p a 3 M em e H H e npOHÎBOJHTC.lbHbl.X chji, 
opneHTHpoBaHHbix Ha bojocmkhc n p o H iß o jC T B a  h hx cbipbeBoii 
x a p a K T ep ;

• HConTHMa.ibHaa CTpyKTypa ccjbCKOxoaaiicTBCHHoro 
npOH3BOJCTBa C ÍIBHblM npCOO .13 J3HHCM XJIOnKOBOTO HanpaB.iCHna H 
33KpbiTbiH xapaKTep arpapHoii skohomhkh pernoHa;

• 3KCTeHCHBHbiH xapaKTep paiBHTna arpapHoro ceKTopa,
3aHacTyK) CBaaaHHbiii c ocbochhcm HHîKonpojy KTHBHbix h 
TpyjHOMejHopHpyeMbix 3eMejb;

• HH3Koe KanecTBO CTpomejbCTBa h 3Kcn.iyaTauHH
B0J0X03HHCTBeHHbIX CHCTCM peTHOHa;

• OTCyTCTBHe UC.lCHanpaB.lCHHOH KOHUCnLHIH OXpaHbl npupojbl 
b ycjiOBHHx noBbimeHHbix amponoreHHbix Harpy30K;

•  OTCyTCTBHe J0 C T 3 T 0 H H 0  OOOCHOBaHHblX n p 0 T H 0 3 0 B

ajibTepH3THBHbix nyTeii pa iBHTna skohomhkh pernoHa h ee bjihhhhh Ha
npupOJHYK) OOCTaHOBKV:

• HMdOIJHeCH pa3paÖOTKH B H3CTH paUHOHa.lbHOrO
HCn0JIb30BaHHH BOJHbIX. 3CMejbHbIX H ÖHOJIOTHHCCKHX peCypCOB
pernoHa a b ho hcjoct3tohhh j.ia  skojioto —  3kohomhhcckoto
OÖOCHOBaHHH paUHHHblX BapHaHTOB p33BHTHH 3KOHOMHKH.

KpoMe toto, cjcjyct OTMCTHTb, hto Bbicouia 3aperyjHpoBaHHOCTb 
pen A my jap b h h CbipjapbH npeiiiiTCTByeT jajbHeiimeMy pa3BHTmo 
Bojoxo3aHCTBeHHbix CHCTCM 3TOTO pernoHa. Tan, HanpHMep, B
oaccciÍHC p. CbipjapbH b HacToamcc BpcMa (Jiyhkhhohhpyct Hapbrn —  
CbipjapbHHCKHH KaCKaj BOJOXpaHHJHIJ H r3C. BKJIOHaiOIHHH 
ToKToryjbCKHH THjpoy3e j  (r/y) (p.HapbiH, Pccnyo.iHKa Kuprirma). 
Ahjujsihckhh r/y (p. Kapajapba. Pccnyo.iHKa Y36eKHCTaH), 
KaHpaKKyMCKHH r/y (p. Cbipjapba. Pccnyo.iHKa Taj/KHKHcraH). 
MapBaKCKHH r/y (p. MupiHK. Pccnyo.iHKa Y36eKHCTaH) h
MapjapHHCKHii r/y (p.Cbipjapba, Pccnyo.iHKa Ka3axcTaH). Pena Hapbrn 
aB.iacTca ochobhhm hctohhhkom bojhhx pecypcoB b oaccciÍHC p. 
CbipjapbH. Hanoo.icc BOjOHOCHbie iiphtokh Hapbrn npHHHMaeT jo  
Bxoja b OcpraHCKvK) jojHHy. BojHO-3HepreTHHecKHe pacneTbi 
cyMMapHoro BOjonoTpco.iCHHa h3 ochobhoto CTBOja peKH h ee
rjaBHbix npHTOKOB (Cbipjapba, Hapbrn, Kapajapba. MupiHK) b 
pa3Mepe 30 km3, ocymecTBjeHHbie b CBoe BpcMa b H Bn PAH [1], 
noKa3biBaiOT, hto 3to bo jo  noTpeo jc  h hc ooccnciHBacTca c
HajeiKHOCTbio 90%. BbipaooTKa 3jeKTpo3HeprHH Ha ochobhhx T3 C 
CbipjapbHHCKoro KacKaja (ToKToryjbCKaa, YiKypraHCKaa. 
AHjH’/KaHCKaa. KaiipaKKVMCKaa. Oapxajcuia. MapßaKCKaa h 
BapjapuHCKaa) b cpejHeM cocraB.iacT 9,9 Mjpj. kBth, b tom hhcjc 
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ToKToryjibCKaa T 3 C  -  4 ,4  M jp j .  k B th . O c t î i to  m h  bí il c to k  b  cpejHCM  3a 
M HorojieTHe c o cT jB ja cT  4 ,1  k m V to j  n p n  KpaÜHHx m aiC H H ax 0 ,3 -1 4 ,0  
km 3/ t o j .  3a BcrcTamiOHHbiH n c p n o j  b c jh h h h ;!  ocTaTOHHoro CTOKa 
co cT jB ja cT  2 ,3 7  km 3. K o 3 ( |k |)h h h c h t 3aperyjHpoBaHHOCTH CTOKa Ha 
coBpeMeHHOM ypoB H e cocTaBjiaeT  a = 0 ,9 3 -0 ,9 4 . ü p n  p 3 3 b h th h  
B O jo n o T p co acH n a  j o  3 3 ,2  k m V to j  b  oaccciÍHC o o p a iv c T o a  j c i J w h h t  b 
pa3M epe 0 ,7 0  k m V to j. a rapaH TupoBaH H aa O T ja ia  c  9 0 % -o ií  
HajeiKHOCTbK) paBHa 3 2 ,5  k m V to j.  ¿1 c(|)h h h t 3a n p c j c j a \ i n  paciCTHOÜ 
oöecneHeHHOCTH b h c jo m  n o  oaccciÍH y c o cT jB ja cT  3 ,9  k m V to j. b  to m  
HHCJie b  xjionKOBoii 30He -  2 ,7  k m V to j. a b n p e j e j a x  O cpraH C K oii 
j o j h h m  -  1,8 k m V to j. I lp n  pa3BHTHH B O jonoT pcojC H H a j o  3 4  h  3 4 ,8  
k m V to j  j c i J w h h t  o y j c t  y bc j  h  m hBHTbca. iH aiC H iia  jc i J w h h to b  3a 
n p e je jiaM H  paciCTHOÜ ooccnciCHHOCTH jo cT iira iO T  b  h c jo m  n o  
o accciÍH y 4 ,8  h  5 ,4  k m V to j. b  to m  h h c jic  b  x jio h k o b o h  30He -  2 ,6  h  2 ,9  
k m V to j. a b O cpraH C K oii j o j h h c  -  1,7 h  1 ,9  k m V to j.

P e3 y jib T aT b i n cc jie jO B aH H H  p o k h m o b  p a o o T b i C b ip  j a  p b h  h c  k o  ro  
K a c K a ja  b  c o c r a B e  n aT ii B O jo x p a H H jH ij ,  o c y m e c T B ju n o m H x  ce3 0 H H o e h  

M H oro j c t h c c  p c ry ju p o B a H H C  CTOKa, n o u n a j u .  h t o  n o  M ep e  p o c T a  
cy M M ap H o ro  B O jo n o T p c o jC H n a  h 3  r ja B H o r o  c t b o j í i  peK H  h  e e  

ocH O B H bix npHTOKOB OT 3 0  j o  3 4 ,8  k m V t o j  3(J)(J)eKT p c r y jH p y io m c r o
B J H H H H H  BOJOXpaHHJHLH CHH/KHCTCa [ 1 ] ,  OCOOCHHO. H C T K O  3TO 
npoHBjiaeTCH b  p o k h m c  paooTbi T oK T ory jbC K oro  B O jo x p aH H ju m a. I lp n  
3TOM rapaH TupoB aH H aa O T ja ia  ( P = 9 0 % )  C b i p j a p b H H C K o r o  K acK aja 
B O J O X p a H H J H H I  COCTaBjaCT 3 2 ,5  k m 3/ t o j .

TaKHM o6pa30M , m o v k h o  n o ja n iT b . h t o  b b o j  HOBbix t h j p o y î j o b  c 
BOJOXpaHHJHHiaMH B  BCpXOBbaX p . H apbffl M05KCT pe3KO yMCHbHIHTb 
uppuram ioH H biH  3(J)(J)eKT OT paooTbi H apbiH -C bipjapbH H C K oro u iC K aja . 
riosTOM y HcniTHBHaa n o m m ia  Y36eKHCTaHa Ha C03jaHHe 
KaMoapaTHHCKoií T 3 C - 2  BnojHC o o u i c h h m h .  TeM o o j c c .  h t o  n p n  
cy  LirccTBY lo m c ii C HjbHoii ■ » a p  e ry  j  h  p  o b  a h  h  o CTH CTOKa p . H a p b rn  b b o j  

T 3 C ,  p ao o T jio m cH  b  3HepreTHHecKOM p o k h m c .  npH B ejëT  k  

ycj05KHeHHK) c o rjaco B äH H a  p o ia iM a  paooTbi HapbiHCKoro K acK aja  b  

HppHrajHOHHOM pC/KHMC H  yXyjHICHHK) BOJHO-3KO JOTHHCCKOH 
OÔCTaHOBKH B  OepräHCKOH JO JH H e H  HH5KHCM TCHCHHH p. C b ip jap b H .

B e e  3 T H  n p H H H H b i  B O î H H K H O B C H H a  n p o o j C M  A p a j a  C O  B C e i í  

O H e B H J H O C T b I O  n O K a 3 b I B a i O T ,  H T O  H C O O X O J H M O  p a j H K a j b H o e  

y j y H H i e H H e  c o m i a j b H O - i K O H O M U H C C K O H .  M e j H K O - r H r H e H H H e c K O H  h  

3 K O J O T H H C C K O H  C H T Y H H H H  3 j e C b  H  C O X p a H C H H C  M O p a  K a K  n p H p O J H O T O  

O O b C K T H .  O h C B H J H O .  H T O  J O C T I D K e H H e  n O C T a B j e H H O i i  U C H U  M O / K C T  6 b I T b  

O C y m e C T B j e H O  p a 3 J H H H b I M H  n V T a M H .  O j H a K O ,  H e 3 a B H C H M O  O T  

n o j x o j O B ,  n p o K j c  B c e r o ,  h c o o x o j h m o  c i J i o p M y j H p o B a T b  T e
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K O H U C n T V a . l b H b l C  n O . lO ' / K C H H H .  K O T O p b i e  J O . T / K H b l  . l O I C l T b  B  O C H O B e  

n p H H U H n n a . i b H b i x  p e m e H H H  n p o o . i C M b i  Aparta. ü p n  s t o m  

r j i a B e H C T B y i o i H H M  o o l u h m  n p i m u n n o M  j o j d k h o  H B . i a T b c a  o u o p o B . i C H H C

C O U H a.lbH blX . 3KOHOMH1CCKH.X. SKO.TOTHICCKHX H  nO.IHTHICCKHX

y c j i O B H H  b o  B c e M  o a c c c i Í H C  A p a j i b C K o r o  M o p a .  ü p n  s t o m  .h o o o c  

n p c j a o ’/K C H H C .  H a n p a B j i e H H o e  H a  p c u i C H H C  O T j c . i b H b i x  a c n e K T O B  

j a H H o i i  n p o o . i C M b i .  j o . T / K H O  o o a i a T C . i b H O  Y B a i b i B a T b c a  b  p a M K a x  

C J H H O i i  K O H H C n H H H  H  n p O i p a M M b l .

P e m e H H e  n p o o . i C M  A p a r t a  b  3 H a H H T e jn > H O H  M e p e  3 a B H C H T  o t  

p e m e H H H  B o n p o c o B  n p u p o j o n o . i b i o  B a r n i a  h  B O j H b i x  n p o o . i C M .  b  

O C O Ö e H H O C T H  H a  ( J lO H e  O 'U O p O B . l C H H H  B C e i i  C O H H a . lb H O H  H  

S K O H O M H H e c K O H  j c a T C . i b H O C T H  b  s t o m  p e T H O H e .  I l o s T O M y  p e m e H H e  

j a H H o i i  n p o o . i C M b i  T p c o y c T  n e p e c M O T p a  B c e x  n p o H i B O j H T C . i b H b i x .  

H a m i O H a . l b H b l X .  M O K p e r H O H a . l b H b l X  H  n O . I H T H I C C K H X  C B H 3 e i i  J J I H  

n O H C K a  H  O Ö O C H O B a H H H  p a m i O H a . l b H O H  C T p y K T y p b l  H  T C  p  p  H T O  p  l i a  .1  b  H O  r o  

p a 3 M e m e H H H  n p o H i B o j H T C . i b H b i x  c h j i  p e r n o H a .  P c a . i H i a m i a  s t  h  x  

n o j x o j O B  T p c o y c T  K o p e H H O T O  n e p e c M O T p a  h o j h i t h k h  b o j o -  h  

3 e M j i e n o j i i > 3 0 B a H H H  b o  B c e M  o a c c c i Í H C  A p a j i a  c  o 6 H 3 a r e j n > H i > i M  

n e p e y c T p o H C T B O M  u p p u r a m i O H H b i x  c h c t c m . T o j h >k o  b  s t o m  c a v i a e  

B 0 3 M 0 5 K H 0  Y . 1 Y 1 L U C H H C  C O H H a . lb H O  -------  3 K O H O M H 1 C C K H . X  y C J I O B H H  B

n p n a p a . i b c  h  Bcero o a c c c i Í H a  Apajia h  c o x p a H c m i c  ApajibCKoro M o p a  
KaK n p u p o j H o r o  o6 i> eK T a.

I l o n b i T K a  H 3 0 J i H p o B a H H o r o  p e m e H H H  O T j c . i b H b i x  a a j a i  h  t c m  o o . i c c  

j j i H  O T j c . i b H b i x  y i a c T K O B  o a c c c i Í H a .  H e  t o j h >k o  H e  j a c T  o >k h  j a e  m o t o  

S (J )(J )e K T a ,  H O  H  M 0 5 K C T  O K a 3 a T b C H  j a > K C  B p e j H O i í  J J I H  p e m e H H H  

n p o o . i C M b i  A p a j i a  b  h c .i o m . I l o s T O M y  j n o ö o i i  n p o e K T ,  H a n p a B j i e H H b r i i  H a  

p e m e H H e  O T j c . i b H b i x  a c n e K T O B  A p a j i b C K o i i  n p o o . i C M b i .  j o .T /K C h  

y B H 3 b I B a T b C H  C  C J H H O i i  K O H H C n H H C Í Í  H  I T p O i p a M M O H ,  6 a 3 H p y i O I H e H C H  H a  

B b i m e H 3 J i 0 5 K e H H i > i x  n p u H H u n a x .

K c o n c a j i e m n o ,  B c e  c y m e c T B y i o i H H e  n o j x o j b i  k  p e m e H m o  

n p o o . i C M b i  A p a j i a  H e  t o j h > k o  H e  O T B C i a i O T  y i c a s a m m i M  T p c o o B a H i i a M .  h o  

3 a H a c T y i o  n o j M e m n o T  p e m e H H e  n p o o . i C M b i  p a c c M O T p e H H e M  H e i c o T o p b i x  

l a C T H b l X  B O n p O C O B .  I l O S T O M y  O C H O B H O H  H C . l b K )  p e m e H H H  n p o o . i C M b i  

A p a j i a  H B j iH e T C H  K o p e H H o e  y . i y i l u c h h c  c o m i a . i b H O - S K O H O M H i c c K H x .  

C a H H T a p H O - T H r e H H i e C K H X  H  S K O . T O T H I C C K H X  y C J I O B H H  T e p p H T o p H H

oaccciÍHa Mopa. npnapa.iba h  caMoro Mopa.
C o o T B e T C T B e H H O ,  H a  H a m  b 3 t j i h j  [ 1 ] ,  b  O C H O B e  p e m e H H H  

A p a j i b C K o i i  npoo.iCMbi j o .T /K C h  .i c / k s t  b c j i e j y i o i H H H  K O M n j i e i c c  

B 3 a H M O C B H 3 a H H b I X ,  O p n i H H i a H H O H H b l X  H  H a y H H O  - H C C  j e  J O B a r e  J l b C K H X

i a j a i :

1 .  O p r a H H 3 a H H Q H H i > i e  s a j a i n :
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•  V ,1V LI LUCH HC JCMOrpa(|)HHCCKOH CHTVaHHH h noBbimeHHe 
33HHTOCTH HaCCJCHHal

•  CO'UaHHC HOpMajlbHblX ycjiOBHH JJH 5KH3HH, T p V ja  H OTJblXa 
b  n p e je jia x  Bcero o a c c c iÍH a  ApajibCKoro Mopa:

•  O'UOpOB.lCHHC CaHHTapHO -----  SnHJCMHOJOTHHCCKOH
OÖCTaHOBKH;

•  nojiHoe nepeycTpoiicTBO b o j o - h  îc m jc  no jb îo  B a rn ia  b  
oaccciÍHc:

•  p a 3 p a 6 o T K a  h  b h c j p c h h c  ( b  u m p o K u x  M a c u m io a x )  
p e c y p c o c ö e p e ra io iH H x  M c p o n p n a T n ii  h  M c p o n p n a T n ii  n o  3aiHHTe 
O K py/K aK )m cii c p e j b i ;

•  o o c c n c u c H H C  n H T beB oii bo  j o  ii H acc  jC H n a  p e r n o H a , b  n e p B y io
o u c p c j b  H a c c jC H n a  r i p n a p a j b a .  c o 3 ja H H e  b o 3m o 5k h o c t h  v n p a B jC H iia
npHTOKOM H KaiCCTBOM pCHHbl.X B O J C HCJbK) peryJH pO B JH H H  VpOBHa. 
cojeH O C TH  h  npojyKTHBHOCTH M opa:

•  pa3pa6 oTKa MexaHH3Ma pcajiríam in n p e jn o ja ra e M b ix
MepOnpHHTHH no YJYHLHCHHK) COHHajbHO 3KOHOMHHCCKOÍÍ CHTVaHHH
b  A pajbC K O M  pernoHe;

•  »aK j k ) l ic h h c  \ loicpcc n y  6 j  h  u i HC k o  ro joroBopa 06
H C n0Jb30B aH H H  H O XpaHe BOJHbIX, 3eM ejbH bIX  H OHOJOTHHCCKHX
p e c y p c o B  s t o t o  p e r n o H a . B  s t o m  j o r o B o p e  j o j v k h h  HaiÍTH h c tk o c  
OTp a ’/KCHHC 3 KO HO MHICC KHC. 3KOJOTHHCCKHC H nOJHTHHCCKHC aC neK Tbl 
H Cn0Jb30B aH H H , OXpaHbl H BOCnpOH3BOJCTBa BOJHbIX p e c y p c o B  
o a c c c iÍH a  A p a j a  n  C TeneH b y Lia c T n a  Ka>Kjoii c y B ep eH H o ii p c c n y o jH K H  b  
(J)HHaH cnpoB aH H H  M e p o n p n aT H H  n o  c o x p a H e H m o  A p a j a .  3 j e c b  nee 
j o  jh c h m  öb iT b  o n p e j e j e H b i  oöbC M bi n  k h h cc tb o  b o j h , KOTOpbie Ka>Kjaa 
p c c n y o jH K a  HM eeT npaB O  n c n o jb 3 0 B a T b  H a C B oeii T ep p H T o p n H  j a a  
pa3BHTHH XO'iaiiCTBa H YJYHLUCHHa SKO JOTHHCCKOH CHTYHHHH. OObCMbl 
h  KanecTBO b o j h , n e p e jä B a e M O H  c o c c j h h m  p c c n v o ji iK a M . oöbC M bi h  
KanecTB O  K O jjC K T opH O -jpcH a>K H bix b o j , co p acb iB acM b ix  b  p y c j a  p eK  h , 
H äK O H ej, oöbC M bi h  k h h cc tb o  b o j h , c o p a c b iB a c M o ii b  A p a jb C K o e  M ope;

•  H c n o jb 3 0 B ä H H e  m c> k jy  Ha p o  j h o  - n  pa b o  b bix acneK TO B b  
y n p a B je H H H  b o j h h m h  p e c y p c a M H  T paH crpaH H H H bix  p eK  s t o t o  p e r n o  Ha. 
n p n  pa3paÖ 0T K e ja H H o r o  n p aB O B o ro  j o k y  MCHTa h c o o x o jh m o  
HCXOJHTb H3 npH H H H na. HTO epejC TB O M  J j a  paipCLUCHHa 
npOTHBOpeHHH CJY'/KHT y  CTaHOB JCHHe n p jB H J  3 KC n  JY  aT a u  H H 
T paH crpaH H H H bix  peK . C o r ja u iC H H a  h  jo r o B o p b i ,  3 a K p e n jjn o m H e  t j k h c  
n p a B H ja ,  n o a B ja iO T c a  n o  M ep e  s k o h o m h h c c k o to  p a i B i m i a  p cru o H O B  h  
H apacTaH H H  npoT H B openH H . O h h  y CTaHaBj k b h f o t  o o lu h c  no jo> K C H na 0 
B3aHMOOTHOHieHHHX: HCHaHCCeHHH YLUCpÖa j p y r o i i  CTOpOHe, 
K O M neH cajH H  y m c p o a .  o o c v /K jc H iia  c  3aH H TepecoB aH H biM H  CTopoHaM H
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n p o eK T O B , p c a . iH  i a u n a  K O T o p b ix  3 a T p a rH B a e T  h x  n m e p e c b i  h  t .j . ü p n  

s t o m  h c o o x o j h m o  H C x o jH T b  H3 K O H u cn u H H . h t o  n p a B O B b ie  a c n e K T b i 

H C n 0 Jb 3 0 B a H H H  B O JH bIX  peC y p C O B  T p a H c rp a H H H H b ix  p e K  
p e r y jn p y iO T C H , m o k j y  H a p o jH b iM H  c o r ja n ie H H i iM H  h  jo r o B o p a M H .  

OCHOBHbIM H J0K yM C H T 3M H  HBJÍHOTCH J B e  M O K JY H apO JH bIC  KOHBCHHHH

—  K o h b c h h h s i  n o  o h c h k c  b o u c h c t b i h i  H a  O K p y n c a io m y io  c p e j y  b  

T p aH crp aH H H H O M  KOHTCKCTe ( 1 9 9 1 t . )  h  K o h b c h h h i i  n o  o x p a H e  h  

H C n 0 Jb 3 0 B aH H K ) T p a H c rp a H H H H b ix  BOJOTOKOB H MC'/KJY H apO  J H  bl.X 0 3 e p  

(1992r.). M o K j y H a p o jH O - n o jH T H H e c K o e  3 H a H e H n e  s t h x  jO K yM eH T O B
T p y jH O  nCpCOHCHHTb. O JH aK O  HCOOXOJHMO HMCTb B B H jy ,  HTO OHH

h o o i t  jo cT aT O H H O  o o iH H H  (p e K O M C H ja T e jb H b ff l)  x a p a K T e p ,  i a T p a r n B a a  

n p e H M y m e c T B e H H O  s k o j o t h h c c k h c  n p o o jC M b i  T p a H c rp a H H H H b ix  

B O jH b ix  p e c y p c o B .  B  M e H b rn e ii  C T en eH H  o h h  K aca iO T O i c a M H x  n p o o jC M  

y n p a B j C H n a  b o j h h m h  p e c y p c a M H  T p a H c rp a H H H H b ix  p e K . B  h h x  

npaK T H H ecK H  O T cyT C T B yeT  M exaH H 3M  p a 3 p e m e H i i i i  M O K jy H a p o jH b ix  
c n o p o B ,  jo B O J b H O  c j a o o  n p o p a o o T j H a  la K O H O ja T C jb H a a  h  

H o p M aT H B H a a  6 a 3 a .  H 3 m o k j y  H a p o jH O  —  n p a B O B b ix  j o i c y M e m o B  

c j e j y e T ,  h t o  B j a j c j b u c M  p c i H o r o  CTOKa, c i J io p M H p o B a B m e r o o i  H a  

T e p p H T o p H H  j a H H o r o  r o c y j a p c T B a ,  h b j h c t c h  h m c h h o  s t o  r o c y ja p c T B O .  
H m c h h o  o h o  npaBO M O H H O  p a c n o p a ’/K a T b o i s t h m h  b o j h m h  h ,  KaK 

n o j p a ’A M C B a cT o i. j o j v k h o  j e j a T b  s t o  p a m io H a jb H O .  t o  e c T b  6 e 3  
y m c p o a  j j a  s k o j o t h h  h  j j i i  x o  j i h c t b c h h o h  jo iT C J b H O C T H  H a  b o j h h x  

npO C T päH C T B aX  H T C p p H T O p n aX . H aX O ja iH H X O I HH5Ke n o  TCMCHHK). 

O j h j k o  c n c m i a j b H O  H e o r o B a p u B a c T O i .  k j k  j o j v k h o  s t o  r o c y ja p c T B O

OTBenaTb 3a COOJIOJCHHC XOTJ 6 b l MHHHM ajbHblX CaHHTapHblX HOpM H 

COOTBCTCTBeHHO paCXOJOB n o  OHHCTKe BO Jbl, KOTOpbie BblHY/KJCHO 
HecTH t o  r o c y ja p c T B O , H a T e p p H T o p m o  K O T oporo  n o n a ja iO T  
ia rp a m c H H b ic  b o j h  h ,  n o  c y t h .  s t o t  B o n p o c  o cT acT O i BH e n o j i i  
ipcHHa.

B  p a j e  jB y c T o p o H H H x  h  m h o t o c t o p o h h h x  jo ro B o p e H H O C T e ii  

3a<J)HKCHpoBäH n p H H jH n  " k t o  i a r p a m a c T .  t o t  h  n j h t h t "  , h o  H e 

n p o p a o o T a H  M exaH H 3M  B3äHM OOTHOHieHHH b  c j y n a c  b o î h h k h o b c h h h  

K O JJH 3H H  h  n o p a jO K  B iH M aH H ii n j a T b i  3a  i a r p a  m cH H C  b o j  j b y m h  h j h  
H eCK O JbK HM H  T O C yjapC T B aM H , p a c  n o  JO>KC H H bí M H HH5Ke n o  TCHCHHK). 

T a io K e  H e o r o B a p u B a c T O i  p a j  B o n p o c o B  K a c a T e jb H O  n p a B  h  

n o jH O M O H H H  r o c y j a p c T B ,  p a c n o jo > K C H H b ix  B b irn e  n o  t c h c h h i o ,  H a  

T ep p H T O p H H  KOTOpbIX (|)O pM H pV K3T O I. B OCHOBHOM, B O JH b ie  p e C y p C b l.  

C je jO B a T e jb H O ,  j . i a  s ( |h | ) c k t h b h o h  p a ö o T b i  s t h x  c o r j a n i e H H i i ,  

H C O Ö x o jH M a jC T a j b H a a  n p o p a o o T K a  j o r o B o p H o i i  c h c t c m h  y n p a B jC H im  
b o j h h m h  p e c y p c a M H  T p a H c rp a H H H H b ix  p e K , y H H T H B a io in e H  B ee  

a c n e K T b i n p o o jC M b i .  p e r y jH p o B ä H H i i  B3aHM OOTHOHieHHH

5 1 0



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

COUafOTCSI MC’/K TO C yjapC TB CH H blC  C T p y K T y p b l, p e m e H H H  KOTOpblX, 

np H H H T b ie  n p n  o o ih c m  c o r j ia c H H , h m c i o t  i o p h j h h c c k y i o  C H jiy j j h  

ynacT H H K O B , t o  e c T b  h o h b j h h o t c h  o p r a H b i ,  n p c jC T H B ja io iH H C  c o ö o i i  
H eK O T O pblH  M C'/K JY H apO JH blH  « U ,e H T p »  CO CBOHM HHOOpOM K pH TepH CB

( p e r y j m p o B a H H e  c y j o x o j C T B a .  n p o H î B O j C T B O  o j C K T p o o H c p r u H .  

3 a r p H 3 H e H H H ,  p a c n p c j c j c m i c  B O j b i  h  j p . ) .  3 t o t  « U , e H T p » ,  n o  H a m H M  

e o o o p a ’/K C H H H M . j o j v k c h  p a e n o j a r a T b  c h c t c m o h  m h t c  m h t  h  mc c  k  h  x  

M O J C J C Í Í  ( | ) y  H K U H O H H p O B a H H H  B O  J H O p C C V p C H O H  C H C T C M b l  Ö a C C C H H O B  

p e K  A M y a a p b H  h  C b i p j a p b H ,  y H U T b i B a r o m n x  H H T e p e c b i ,  K a K  O T j c j b H b i x  

n o j C H C T e M  ( c y ß e p e H H b i x  r o c y j a p c T B ) .  T a n  h  p e r n o H a  b  u c .to m .  

I l p H M e p o M  M o r y T  c j y a c H T b  f l y H a H C K a a  k o m h c c h h ,  P e i m c K a a  k o m h c c h h ,  

n O C T O H H H a a  K O M H C C H H  n O  M h JY . M O K T O C y j a p C T B C H H b l H  O p r a H  C O i J H H  

n o j  o t h j o h  OOH j j h  p a 3 p e m e H H H  n p o Ö J C M  o a c c c i Í H a  M e K O H r a .  E r o  

y n a c T H H K H  —  B b e T H a M ,  Ta n o a  h j .  J l a o c ,  a TaioKe C T p a H b i ,  C H H T a i o m H e  

C e Ö H  3 a H H T e p e C O B a H H b I M H  B  n O H C K e  H H C T H T y T O B  O n T H M a j I b H O T O  

p e r y j m p o B a H H H  o t h o h i c h h h ,  C B H 3 a H H b i x  c  o a c c c i Í H O M  M e K O H r a  

H a C T O J I b K O ,  H T O  J O O p O B O J b H O  B 3 H J I H  H a  C C O H  ( J f f l H ä H C O B O e  O O C C n C H C H H C  

j e H T e j i b H O C T H  K o M H T e T a  ( O p a H H H H .  A ß C T p a j i H H ,  CHIA, H n j c p j a H j b i ) .  

M C X O J I I  H 3  B b i m e C K a 3 a H H O T O  n O H H T H O ,  H T O  J J I H  M C /K J Y  H a p O  J H O -  

n p a B O B o r o  p e r y j i H p o B a H H H  H c n o j n > 3 0 B a H H H  o a c c c i Î H O B

T p a H c r p a H H H H b i x  p e K  b  H a c T o n u i c c  B p e M H  x a p a K T e p H O  C T p e M j i e H H e  k  
n O H C K y  K O M I i p O M H C C a  M C '/K J Y  T p C O O B a H H H M H  3 K O J I O T H H  H  

n O T p e Ö H O C T H M H  X 0 3 H H C T B C H H 0 H  J O I T C J b H O C T H  H e j I O B C K a ,  K O T O p y K ) ,  

e c T e c T B e H H O ,  Hejb3n H H  n p e K p a T H T b ,  h h  n p e p B a T b ,  a m o jk h o  j i n m b  

o p r a H H 3 0 B a T b  ö o j i e e  p a 3 y M H O .

2 . H a\H H O -H cc.icjQ B aTC .ibCK H C  s a ja n m
n p o i ç j e  B c e r o  h c o o x o j h m o  o t m c t h t b ,  h t o  p e m e H H e  n p o o j C M b i  

A p a j b C K o r o  M o p n  c b o j h t c h ,  b  k o h c h h o m  c h c t c .  k  p e m e m n o  j b y x  

K j n o H e B b i x ,  T e c H O  C B H 3 a H H b i x  M O K j y  c o ö o i i  ( | ) v  h  j a  m c h t h  j b H b i x  3a j a  H . 

r i e p B a a  h 3 h h x  c o c t o h t  b  y c t 3 h o b j e m i H  T e x  c b o h c t b  h  ( | i v h k h h h  

A p a j b C K o r o  M o p a .  B K j n o H a a  j c j b T b i  p e K  A M y j a p b H  h  C b i p j a p b H  K a K  

n p H p o j H b i x  o o b C K T O B .  B T o p a a  -  K o p e H H o e  n e p e y c T p o H C T B O  b o j o -  h  

3 e M j e n o j b 3 0 B a H H H  b  o a c c c i Í H c  M o p a .  n o 3 B O J i H i o i n e e  H e  T O J b K O  

y j i y n m H T b  e r o  c o m i a j b H O  —  S K O H O M i m e c K H e  h  s k o j o t h h c c k h c  

y C J O B H H ,  H O  H  O O C C n C H H T b  T a K O H  n p H T O K  p e H H b l X  B O J  B  M O p e ,  K O T O p b l i í  

6 b í  o o c c n c H H B a j  B b i n o j H e H H e  e o o T B e T C T B y i o i n H x  c b o h c t b  h  ( | i v h k h h h  

A p a j b C K o r o  M o p n ,  K a K  n p i i p o j H o r o  o o b c i c r a .  Ha H a m  b 3 t j h j ,  3 j e c b

HCOOXOJHMO KpaTKO OCTäHOBHTbCII H a  OCHOBHblX (|)YHKHHa.X

A p a jb C K o ro  M o p a , KaK n p H p o jH o r o  o o b c ic r a  [2 ], 
r H jp o M e T eo p o JO T H H ecK aa  ( |) v h k h h ; i  A p a jb C K o ro  M o p a  a a ic H O H a c T c a  b  

n p u c M C  peH H bix  b o j ,  p acT B o p eH H b ix  b  h h x  c o j c h  h  B 3B em eH H bix
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MtiCTMu, E ’/K c ro jH O  b  M o p e  n o c T y n a j i o  b  c p c jH C M  25,5 m j i h . t  c o j i e i i  h  

o k o j i o  125 m j i h . t  B 3 B e m e H H b ix  Lia cT H ii, M o p e  O K a 3 b r e a jo  C M a r n a io m c c  

BjiHHHHe H a  K O H TH H eH T ajibH brii K jiH M aT n p H jie r a io iH H x  n y c T b iH b . 
P a jH Y C  KJIHMaTHHeCKOTO BJIHHHHH A p a j i a  OCTHCTCa C nO pH bIM  ( o t  1 0 0  J O  

400 k m ) . 3 t o  B jH H H H e b  n e p B y i o  o n c p c j b  O T p a a c a e T c a  b  CHiDKeHHH 
c p e jH e M e c u H H b ix  j c t h h . x  T e M n e p a T y p  B 0 3 j y x a ,  y b c j h h c h h h  

J JH T e jb H O C T H  6 e 3 M 0 p 0 3 H b IX  n e p H O J O B , jo n o J H H T e jb H O M  Y B.ia'/KHCHHH 

B 0 3 j y x a  3 a  c h c t  n o c r y n a i o m e H  c  \ i o p a  B j ia r n  c  n o c j e j y i o m e i i  e ë  

K O H jC H cam iC H  b  n e c K a x .  r  H j p o r e o  j o r a H e c K a a  (|)Y H K im a A p a j a  
C B a3 a H a  c  C 0 3 ja H H e M  n o j n o p a  rp y H T O B b ix  b o j  h  p a 3 ip y 3 K o i i  h x  

H e ja j e K O  o t  K o p e m i o r o  6 c p e r a  \ i o p a .  B  p e 3 y jb T a T e  3 t o t o  C 0 3 ja B a jH C i>
o . i a r o n p n a T H b i c  s k o j o t h h c c k h c  y c a o B i i a  j j i h  ( J u o p b i  h  (JiayH bi 

n pH O C pO K H O ií 30H bI. V py H T O B b ie  BO J b l  OOCCnCHHBa.lH C 0 3 ja H H e  

KOpMOBOH 6 a 3 b l  H B O J O n o ii  J J i a  5KHB0THI>IX. 3 j e c b  TH e3JH JH C I> H 

3HM OBajIH  200 B H JO B  H n O JB H JO B  IITHLI.
3 K 0 J0 T H H e C K a a  (|)Y HKIIHa M O pa TJK5Ke 3aK jnO H ajaC I>  B H a jH H H H  B 

H eM  p a3 JH H H b IX  B H JO B  p b l6  H THjpO O H O H TO B . B  CBH3H CO CKa3äHHI>IM,

p e m e H H e  n p o o .iC M b i A p a j a  j o j d k h o  n p o K j c  B c e r o  j a T b  o t b c t  H a  

B o n p o c ,  b  K aK o ii M e p e  j o j d k h i >i  ö b iT b  B o c c T a H O B je H b i n p u c y m u c  p a H e e  

e M y  (|)y h k l ih h : r i i j p o j o r n H C C K a a .  K jH M a T im e c K a a , r H jp o r c o a o r n H C C K a a  

h  3K O JO T H H ecK aa. Ot O T B eT a H a  3 t o t  B o n p o c  3aBHCHT C T p a T c ru a  h

TaK TH K a YJlYHLIICHHa C O m ia .lb H O  ----- 3K0H0M HHCCKHX h  3KOJOTHHCCKHX

y c jO B H H  KaK r i p n a p a a b a .  TaK  h  b o  b c c m  o a c c c i Í H c  M o p a . K j h o h c b i>im  

Bo n p o c o M  3 je c i>  a B .a a c T c a  y n p a B j e H H e  b o j h m m  o aaaH C O M  A p a jb C K o r o  

M o p a . r i p n  3TOM  B a p n a H T b i h  e p e jC T B a  y n p a B .a c H n a  b o j h i >i m  oaaaH C O M  

M o p a  jo .T /K H b i Ö biTb o n p e j e j e H b i  b  p e 3 y jn > T aT e  c n c i m a . ib H b ix  

H c e je jO B a H H H . B b in o jH e H H e  M o p eM  B b im e n p H B e je H H b ix  (|)y h k i i h h  
T p c o y c T  n o c T v n jiC H H a  b  H e r o  e o o T B e T C T B y io in e ro  n p H T O K a p c a H b ix  b o j . 

r i o c j e j H e e  m o 5k c t  6 i>i t i> o o c c r rc iC H O  3 a  c h c t  n o n c K a  j o n o j h h t c j b H b i x  

B O JH bIX  p e c y p c o B ,  HCTOHHHKOM KOTOpblX  M O ryT  O blTb KaK COOCTBCHHbIC 

(ÖaCCCHHOBblC) HCTOHHHKH, TaK  H B H em H H e. C n e K T p  B03M 05KHbIX

HCTOHHHKOB BOJHbIX peCypCOB JOCTaTOHHO mHpOK ---  OT
HCKy c c T B e H H o ro  o c a > K jC H n a  aT M O C (|icpH b ix  o c a jK O B  h  T a a m r a  
je jH H K O B  ( H CTpajHLIHOHHbIC HCTOHHHKH B O JH bIX  p e C y p C O ß ) J O  

nepC O pO C K H  peH H b lX  B O J  H3 CMC5KHbIX H O T ja jC H H b lX  peH H blX  CHCTCM. 

r i p H  3TOM HC3äBHCHMO OT HCTOHHHKOB nO n O JH C H H a B O JH blX  peC ypC O B

M o p a . p e m e H H e  n p o o .iC M b i A p a j a  j o j d k h o  n c x o j H T b  h 3 K o p e H H o ro  

n e p e y c T p o i ic T B a  b o j o -  h  3 e M je n o jb 3 0 B a H H i i  b  o a c c c i Í H c  M o p a . 

B K jn o H a io iH e ro  b  c c o a  H 3M eH eH H e C T p aT e rH H  p a iB U T iia  
n p O H 3 B O JH T e jb H b IX  C H J H HH (|)paC TpV  KTYpbl H apO JH O T O  X O 'iaH CTBa. B 

t o m  H H C je  H acT H H H aa  3 a M e H a  n o c e B O B  x j o n K a ,  j u K B u j a m i a  n o T e p b  
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CejlbCK0X035IHCTBeHH0H npOJVKUHH. H3MeHeHHe 3KCnOpTHOH nOJIHTHKH,
pa3BHTHe nepepaöaraBaioiHHx h psija Apyrux OTpacjieii HapojHoro 
X033HCTBa, CHH5KeHHe n.TO HAUCH noj pUCOM. HaCTHHHblH BblBOA 
HenpoAyicTHBHbix opomaeMbix 3eMenb h3 ooopoTa. pcryanpoßaHnc 
xHMHHecKoro cocTaBa ko.iac kto p ho - jpc  h3>kh bix boa h ynpaB.acHnc
HMH, BHCjpCHHC HOBblX BOAOCOCpCrAIOIHHX TCXHOAOrHH B CCAbCKOM 
XO'AIHCTBC H npOMblLUaCHHOCTH. CO'UaHHC H BHCapCHHC HOBblX, OOACC
npOAyKTHBHblX COpTOB paCTCHHH H, H3KOHCH.  BCCMepHOrO
HCn0Ab30BaHHH COBpCMCHHblX F  M C  -TC X HO AO TH H H MOHHTOpHHra 
co x p a H C H n a  K a iccT B a  O R pyncaiom eH  n p u p o A H o ii c p c jb i .

rioABOAA HTor BbimecKa3aHHOMy, mohcho npiuTH k BbiBoay. hto 
pemeHHe yica3aHHbix K.ifOHCBbix iaaaLi h cooTBeTCTBeHHO— KopcHHoe
YAYHLUCHHC COHHaAbHO-OKOHOMHHCCKHX. CaHHTapHO TH r HC H H LICC K HX
h 3KOJiOTHHecKHx ycaobhíí TeppHTopHH oaccciÍHa Apa.ibCKoro MOpa. 
npuapa.iba h caMoro \iopa bo mhotom oyact 3aBHceTb ot ycnenraoro 
pemeHHH mince ncpciHCACHHbix (|)yHAaMCHTa.ibHbix h npinuaAHbix 
3anan:

• pa3pa6oTKa boaoxoaiííctbchhoíí CTpaTcruH jasi oaccciÍHa
Apa.ia C YHCTOM HOBblX nOAHTHHCCKHX H 3KOHOMHHCCKHX yCAOBHH, a 
TaK5Ke B03M 05KHbIX H3MCHCHHH KAHM3T3;

• 060CH0B3HHe KOMnACKCa rHApOAOrO   BOAXO'AIÍÍCTBCH HblX
MeponpHHTHH no p a u h o h a a h 3 a u h h boao- h îCMAcnoAbîOBaHmi h 
YAYHLUCHHA 3KOAOTHHCCKOÍÍ OOCTAHOBKH B OaCCCHHC ApaAbCICOTO MOpiI 
h npuapaAbc:

• pa3pa6oTKa Ba pua hto b boaooocchchchha xoniiicTBa h 
HaceAeHHH b oaccciÍHc Apaaa c yhctom yayhliichha 3 k 0 ao r h hcc k h x 
o6ct3hobkh b pernoHe;

•  pa3pa6oTKa CHCTCMbi skoaoto —  3kohomhhcckhx moacach a a h
OÔOCHOBaHHH npHHATHH pemeHHH no YAYHLUCHHK3 COHHHAbHO- 
3KOHOMHHCCKOH H 3KOAOTHHCCKOÍÍ CHTYHHHH B peTHOHe H COXpaHCHHK)
A p a a a  KaK n p n p o A H o ro  o ö b e icT a;

• 3HaAH3 H OHCHKa CTpyKTypbl BOAHO-COACBOrO oa.aaHca 
oaccciÍH a A paa be koto Mopa h caM oro Mopa h ee hîmchchha npn  
pa3AHHHbix Bapnanrax païBHTna BOAonoTpeoACHmi:

• 3H3AH3 H OHCHKa H3MCHCHHH YpOBHA ApaAbCICOTO MOpiI H 
COCTOAHHH CTO 3KOCHCTCMbI IipH paîAHHHbl.X BapH3HTaX p a » B HT H il
BOAonoTpeôaeHHii b  ero ôacceime;

• aHaaH3, OHemca h nporH03 BOAHbix pecypcoB oaccciÍHa 
ApaabCKoro oaccciÍHa. KaK aaa coBpeMeHHbix k a h m ani lic c k hx 
yCAOBHH, TaK H A A H CHCHapHCB B03M0>KHbIX H3MCHCHHH KAHM3T3;
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•  pa3pa6oTKa MOHiiTopiiHra ApaabCKoro oaccciÍHa.
BKAIOHHIOLlICrO B CCOA aBTOMaTH3HpOBaHHyiO HH(|)OpMaUHOHHY K) 
CHCTeMy Hcno.ibiOBaHHa. oxpaHbi h BOcnpoiiiBOACTBa BOAHbix. 
»CMC.ibHbix h ohoaothhcckhx pecypcoB (AHC «Apa.i»),

B 3aKjnoHeHHe otmcthm cacayioihhc hoaO/kchha. KOTOpbie, Ha Hani 
B3TAÍIA, HBJIÍHOTCH OHCHb Ba'/KHbIMH ACIA BOAOy CTpOHCTBa H 
coxpaHeHHa KanecTBa OKpy >101 io incii cpcAbi CTpaH CH r h n p o iu c Bcero 
U,eHTpaAbHOa3HaTCKHX He3aBHCHMbIX pCCnyÖAHK.

HecMOTpa Ha hîmchchha npoiicuiCAuiiic b noAHTnLiccKoii h
COHIiaAbHO ---  3KOHOMHHeCKOH >KH3HH CTpaH CHr B KOHHC XX-TO
CTOAeTHA, pOAb BOAHOTO (JiaKTOpa, KaK 3ACMCHTa npOH’iBOAHTCAbHblX 
cha h KaK AaHAuia(|)TOo6pa!MOincro (JiaKTopa, ocTacTCA 
npCAOnpCACAAIOIHCií AAA /KH ÎHH HaCCACHHA 3THX CTpaH H pa iBHTHA HX 
3KOHOMHKH. OAHOBpeMCHHO CTHHOBHTCA BCe OOACC 3KTy3AbH0H H BCe 
OOACC YCAO’/KHACTCA npOOACMa BOAOOOCCnCHCHHA paiBHBaiOIHHXCA 
3KOHOMHK CTpaH CHr H YnpaBACHHA HX BOAHbIMH pecypcaMH. B CBA3H 
C 3THM HCOOXOAHMO npOBCACHHC KOMnACKCa HayHHbIX HCCACAOBaHHH B 
paMKax npoÖACMbi «Pa3pa6oTKa CTpaTcriiH h onpcACAHiic nyTeii 
peuiCHHA BOAOOOCCnCHCHHA CTpaH CH r b otahachhoh nepcneKTHBe C 
YHCTOM BO'ÎMO/KHblX H3MCHCHHH KAHMaTa H CTpaTCTHH paiBHTHA 
3KOHOMHK 3THX CTpaH». PH3YMCCTCA. B paMKax pCUICHHA 3TOH 
npoÖACMbi MoryT ÖbiTb paccMOTpeHbi pa3AHHHbie BapiiaHTbi 
TcppHTopiiaAbHoro ncpcpacnpcACACHHA BOAHbix pecypcoB, b tom nncne 
h ncpcopocKa LiacTn CTOKa ciioiipciaix peK b H,eHTpaAbHyK) A3hk> h 
Ka3axcTaH.

B cyiHHOCTH pcHb HAeT 0 pa3pa6oTKe «reHepaAbHoii cxeMbi 
KOMnACKCHOTO HCnOAbîOBaHHA. oxpaHbi H BOCnpOH3BOACTBa BOAHblX 
pecypcoB » Ha 6An>Kaiiumc 20-30 ac t c yhctom HOBbix peaAHH b 
POCCHH, CTpaHaX CH r H Mlipc. /i  A A HayHHOTO OOOCHOBaHHA TaKOTO 
poAa «CxeMbi» MoryT 6biTb HcnoAb30BaHbi pe3yAbraTbi 
(JlyHAaMeHTaAbHblX HCCACAOBaHHH, npOBOAHMblX HHCTHTyTaMH Pocchh, 
BKAKmaa PoccHHCKyio Aioiacmhio HayK, a taic/KC o6pa30BaTeAbHbiMH 
YHpC’/KACHHAMH POCCHH, B TOM HHCAC MOCKOBCKHM TOCyAapCTBCHHblM 
yHHBepCHTCTHM npHpOAOOOYCTpoiÎCTBa (ÔbIBHIHH MOCKOBCKHH 
THApOMCAHOpaTHBHblH HHCTHTyT).

J \ji%  p e u iC H H A  i a A a n  B O A O O O C c n c H C H ii  H a  O T A a n e H H y i o  n e p c n e K T H B y  

H C O O X O A H M O  H C n 0 A b 3 0 B a T b  H M C IO IH H C C A  ( J l y H A a M e H T a A b H b ie  p a O O T b l  B 
O Ô A a C T H  0 6  m C C T B C  H H b i x  H e C T C C T B C H H b lX  HayK, a B p A A C  C A Y H a C B  

p a c H i n p H T b  h y r A Y O H T b  hx O T A e A b H b ie  p a u c A b i .  n p e A C T O H T  

3 H a H H T C n b H O  p a C H I H p H T b  H a T y p H b i e  H C C A C A O B a H H A  n p i i p O A H b l X  

n p o u c c c o B .  K O T O p b ie  6 y A y T  3 a T p o H y T b i  H a M c n a c M b i M i i  M c p o n p i i A T i i A M i i  
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no BOJOOOCCnCHCHHK) 3KOHOMHKH H HHCCACHHA. /JOA'/KHa OblTb 
noBbimeHa poAb \iaTC\iaTHHCCKoro moacahpobhhha npn aHauníc n 
np0rH03np0BaHHH OOAbLUHX (|)H ÎHKO-rCOrpa(|)HLICCKHX. 3K0AOrHLICCKHX 
h C0HnaAbH0-3K0H0MHLiccKHx CHCTCM, a TaioKe npn YnpaBACHHH 
CAOACHblMH BOAHOpeCypCHbIMH CHCTCMaMH H HX OÖbeAHHCHHAMH.

Pematomee ’ m a n c H n c  aaa o o o c H O B a H H A  c r p a T c r n n

BOAOOOCCnCHCHHA CTpaHbl HMCCT np0TH03Hp0BaHHe BOAOnOTpCOACHHA.
H c o o x o a h m o  n p o B e A e H H e  H C C A C A O B a H H H  n o  y T O H H e H m o  H o p M  

B O A O n O T p e Ö A e H H H ,  O aiH pyiO U IH X C A  H a  AOCTH/KCHHA.X HaVHHO- 
T e x H H n e c K o r o  n p o r p e c c a  b  o g a h c t h  « B O A O C O c p c ra io u iH x »  t c x h o a o t h h ; 

C H C T C M  3 a M K H y T O T O  BOAOOOCCnCHCHHA: n o  pC rC H C paU H H  H

H C n 0 A b 3 0 B a H H K )  HÎBACHCHHblX H 3  0 T p a 6 0 T 3 H H b I X  H C T O H H b lX  B O A  

n e H H b i x  B e m e c T B ;  c o B p e M e H H b i x  m c t o a o b  k o  HA h  h h o  h  n p o  Ba h  h  a  h  

OHHCTKH îarpA ÎH C H H blX . O TpaO O TaH H blX  H C T O H H b lX  BOA! nO  

n p H B A e H e H H K )  M O p C K H X  H C A a Ö 0 M H H e p a A H 3 0 B a H H b I X  n O A 3 e M H b I X  B O A ,  

K O A A e K T o p H O - A p e H a n c H b i x  b o a  c o p o H i a e M b i x  3 e M e A b ;

CeAbCK0 X0 3 AHCTBeHH0 T0  HCnOAb'iOBaHHA >KH BOTHO BOAHCC KHX.

npO M bIH IA eH H blX  H OblTOBblX CTOHHblX BOA, a  TaiO K e npH BACH CH H e 

A p y r n x  «H C TpaA U H H O H H blX » HCTOHHHKOB BOABI. H o p M b l  H H O pM aTH B bI 

BOAOnOAb3 0 BaHHA AOA/KHbl TaiO K e nO A yH H T b CO HH aA bH O -3 KOAOrHHCCKOC 

H 3 KOHOMHHeCKOe OOOCHOBaHHC H peT H O H aA bH yK ) npH B A  ÎKY.
Jim  OHCHKH BO'iMO/KHblX MaCUITHOOB BOAOnOAb’ÎOBaHHA B TOM HAH 

HHO M OaCCCHHC H e M eH bH iyK ) pOAb, H eM  n p 0 TH0 3 bI nOTpCOHOCTCH B 
BOA6 , H ip a e T  o uchioi cncmiaAbHbix ee n o n y c K O B  aaa 
(JtyHKIIHOHHpOBaHHH OTpaCACH XO'ÎAHCTBa. HCnOAbiYIOIUHX BOAy 6 e 3 

H 3bATHH H 3 HCTOHHHKOB, a  TaiO K e AAA HCACH nOAACp’/KOlHH A 
CAOnCHBHIHXCA BOAHblX H OKOAOBOAHbIX 3 KOCHCTCM, n p e A O T B p am eH H A

H e A o n y  c t h m o t o  y x y A H i e H H A  i o u i c c T B a  b o a  ( h m c a  b  B H A y  h x

H C n 0 A b 3 0 B aH H e AAA B O A O C H a Ö ’/ K C H H A  H p C K p C a U H H )  H T. A-

B a n c H o e  mancHnc H M e e T  o h c h i o i  b a h a h h a  B 0 3 \ i o > K H b i x  h 3 m c h c h h h  

K A H M a T a  H a  p e n C H M  B O A  C Y U I H .  3 t h  H C C A e A O B a H H A  A O A V K H b l  

3 3 K A K ) H a T b C A  B C O B M C C T H O M  H 3 y H C H H H  H 3 M C H C H H H  a T M O C lJ ie p H O H  H

H a 3 e M H o i i  B e T B e i i  t h a p o a o t h h c c k o t o  m u c i a .

B 3aKAK)HeHHe TaioKe CAeAyeT o t m c t h t b ,  h t o  (JiyHAaMeHTaAbHbie 
HCCAeAOBaHHA n o  npooACM C A p aA b C K o ro  m o p a  h  e r o  o a c c c iÍH a
3KTHBH0  npO BOAHAHCb CnCHHaAHCTaM H POCCHHCKOH O C A C paU H H  H 

OCOOCHHO. KaK Y>KC OTMCHaAOCb p a H b H ie , YHCHbIMH HHCTHTyTOB 

POCCHHCKOH A lO U CM H H  H ay K  H M oCKOBCKHM  TOCyAapCTBCHHblM  

y H H B ep c H T eT a M  n p u p o A O O o y c T p o iic T B a .  B  H a cT O A iu cc  B peM A  b  CHAy
CAOACHBHIHXCA OObCKTHBHblX H CYObCKTHBHblX yCAOBHH 3 TH 

HCCAeAOBaHHA n p eK p aT H A H C b . B CBA3 H C 3 THM npCACTaBAACTCA
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HCOÖXOJHMblM He TOJIbKO BO'ÎOOHOB.ICHHC HCC.lCJOBaHHH nO npOO.ICMC
A p a n a ,  h o  h  B ceM epH oe v i a d u c  P o c c h h  h  e e  cncm ia.iH C T O B  b

pemeHHH npoo.iCMbi BOjoooycTpOHCTBa OToro pcruoHa.
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MODELING OF POLLUTION DISTRIBUTION IN WATER 
AREAS WITH USAGE OF GEOINFORMATION SYSTEMS

N.I. Kurakina, A.A. Minina 
Saint-Petersburg Electrotechnical University, Russian Federation 

E-mail: nkurakina@gmail.com
Now level of effects on water objects grows every day. The 

task of an objective estimation of an ecological situation, 
forecasting of its development, operative representation of results 
to the wide range of users undoubtedly is actual.

In the report questions of modeling pollution distribution in 
water objects with usage of the geoinformation technology (GIS) 
are considered.

Creation of models in GIS allows to integrate the information 
on the external factors effecting the water environment; to 
consider a hydrothermodynamics of water objects; circuits of 
currents; to connect mathematical models; to visualise results of 
the analysis on the map and operatively give these information to 
remote user to means of the Internet for the purpose of support 
the acceptance of administrative solutions and framing the 
guidelines on rational wildlife management.

At the heart of system lies the developed classification of 
water objects and pollution sources as depending on type of the 
water object and pollution source those or other techniques of 
mathematical modeling are applied.

After installation the type of water object and pollution 
source solution for the set of equations describing 
hydrothermodynamic characteristics of water object is searched. 
The values of three making speeds found in it, pressure, density 
and temperatures, at preset values of the coordinates, appropriate 
boundary and entry conditions, and also constants and 
parameters, will be entry at modeling of pollution distribution in 
the water object. The given task includes: creation of the circuit 
of currents; consideration of allowed band initial dilution (in the 
given allowed band it is defined: whether there will be a stream 
of polluting substances is flooded or they will emerge on a 
surface of the water object; the horizon of emerging of stream 
settles up; multiplicity reached in the course of emerging initial 
dilution and concentration in the end of this allowed band, and 
also a thickness of a layer in which drains after the termination of 
process of emerging will be localised); Core allowed bands 
dilution (by consideration of the given allowed band the

mailto:nkurakina@gmail.com
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stationary or non-stationary equation of turbulent diffusion (one­
dimensional dares, two-dimensional or three-dimensional 
depending on setting of the task and modeling conditions)) and 
self-cleaning allowed bands. As a result of modeling of pollution 
distribution the field of concentration is formed, reliability of 
received results by resources of an imitatsionno-experimental 
method of the metrological analysis is estimated.

The calculated field of pollution distribution is represented in 
GIS ArcGIS Arclnfo 9.x, by results of the analysis subject maps 
are under construction and are published in a network the Internet 
that allows to extend the information on the current situation in 
evident sort to all interested persons.
Now level of effects on water objects grows every day. The task of 

an objective estimation of an ecological situation, forecasting of its 
development, operative representation of results to the wide range of 
users undoubtedly is actual.

The estimation and forecasting of water objects conditions can be 
grounded on the analysis of check measurements results and on usage of 
mathematical models of impurity distribution.

In the first case forecasting of objects condition should be grounded 
on the researches, natu-ral processes revealing legitimacy, is 
distributions and migrations of polluting substances, in their 
transformations, their influence on water condition, response of various 
organisms to changes of this condition. Thus it is necessary to predict 
change of sources intensity of various factors effect in an environment, 
for example, total quantity of polluting substances, their allocation in 
space, changes of their properties and concentration in time.

Mathematical modeling is spent with usage of impurity distribution 
in the various environ-ments. Hashing of ejections and resets if they are 
caused by many sources are thus considered me-teorological, synoptic 
conditions, and also.

Mathematical models allow to plan the strategy of water quality 
management and to estimate consequences of its implementation. 
Development of models stimulates the organization of natural 
experiments for definition of necessary parameters, collection and 
ordering of appropriate input data.

Creation of models in GIS allows to integrate the information on the 
external factors effecting the water environment; to consider a 
hydrothermodynamics of water objects; circuits of currents; to connect 
mathematical models; to visualise results of the analysis on the map and
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operatively give these information to remote user to means of the 
Internet for the purpose of support the acceptance of administrative 
solutions and framing the guidelines on rational wildlife management.

Space modeling ofpollution o f water area
On the basis of the control results in the environment the system of 

space modeling in water area pollution of Gulf of Finland in ArcGIS 
Arclnfo 9.x is developed. With usage of interpolation methods surfaces 
of pollution are constructed and tendencies of polluting substances 
distribution are researched.

At construction models of space allocation it is necessary to define 
and consider variety of parameters that will help to construct more exact 
surface. The structural analysis of the data for re-vealing the presence of 
trend and space autocorrecting between results of the control in posts of 
ob-servations has been carried out. Construction of concentration 
allocations was carried out with usage of all geostatistical methods 
(ordinary, simple, universal, probability, disjunctive and indicator 
kriging), on the basis of interpolation mean-square error calculation the 
optimal method has been se-lected. With Geostatistical Analyst unit 
usage the subject maps visually displaying dynamics change of water 
quality in water area of Gulf of Finland at different levels of horizon are 
con-structed.

However it is obvious that two-dimensional maps cannot 
characterize pollution allocation in volume, in a case, so far as concerns 
the big water areas, not less important the third measurement -  depth. 
Transition to three-dimensional modeling allows consider undercurrents, 
technological con-structions, correlation of pollution sources on depth 
and other factors.

In Isoliner unit interpolation is fulfilled by splitting of space into 
blocks of the fixed size and calculation of the researched parameter in 
each block. Besides, there is a possibility to calculate sta-tistical 
estimations kriging in blocks. Received as a result of application of 
geostatistical methods the block model, by means of is developed the 
software, is handled and displayed the screen monitor in sort that by 
pseudo-colours of the blocks which centre is allocated in point kriging 
estimations. Models more realistic appearance rather than has allocation 
surfaces.

Modeling o f pollution distribution in waterways (rivers)
At the heart of modeling system the developed classification water 

object go and pollution sources as depending on type of the water object
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dC OC r-  ÖC DC e i r i d  I%  d F j  d ( r
5 0  )+ V x — +  J V — + V z —  = Dx — + — D v —  \ + — \D z

a dx A dz ÖÏ I  d r ,! ôv - dv <it{ d z )

and pollution source those or other techniques of mathematical modeling 
[1] are applied.

The mathematical models adequately mirroring processes of water 
enviromnent pollution are described by the equations of turbulent 
diffusion:

ñC ñT ñ í  ñ C \  ñ í  rC"\ ñ í  ñ C \
-Hc (1)

where C -  instant value of concentration of a considered component 
in a water stream (g/m3); x, y, z -  coordinates on appropriate axes; t -  
time parameter; Vx, Vy, Vz -  components of current speed on 
appropriate axes; Dx, Dx, Dz -  coefficients of turbulent diffusion in 
appropriate directions (m2/c); pc -  parameter of no conservation, the 
function considering conversion of polluting sub-stance in a reservoir 
(biochemical oxidation, chemical interaction, etc.).

For solution of the given differential equation great volume of 
information, poor the data of natural observations is required. Therefore 
in offered work the two-dimensional stationary mathe-matical 
forecasting model of water quality for no conservative impurity 
according to the equation (2) has been realised:

ÔC d 2C  

V' t e = D^ - K ' C > (2 )

where C -  concentration of polluting substance, Vx -  average speed 
of the water object current, Dy -  coefficient of cross turbulent diffusion, 
Ki -  coefficient of no conservation (the coefficient of self-cleaning used 
for no conservative substances). The differential equation dares with 
finite-difference method usage.

^  _ 2 D jlA x ^  ^  ^   ̂ ^  2£jCAx
“  ~  2" * " -C(m,n) + 1 + Qm-l.n) ~  (3)

CP' J CP
The given method is taken as principle the modeling program 

system of impurity allocation in waterways on the basis of ArcGIS 
Arclnfo 9.x. [2], A serious problem at carrying out of calcula-tions is 
that real water ecosystems on the extent are inhomogeneous on 
hydrological and morfome-trical to parameters. Therefore for 
calculation of a difference equation (3) the digital method for what the 
water object is divided into homogeneous sites with their subsequent 
joining is used. Each site, in turn, shares on "cells", proceeding from 
stability conditions. In "cells" value of concentration according to the 
equation (3) is defined.
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Results of modeling are: the field of impurity concentration 
allocation (Figure 3), maximum concentration in a check alignment, the 
mixed degree, multiplicity of dilution, admissible concen-tration of 
impurity in sewage.

The developed model of distribution of impurity is universal as can 
be applied to carrying out of researches for water currents of flat type 
with tile big width and speed of current more than 0,1 km/s, with the 
subsequent specification types of hydrological modes.

Modeling o f  pollution distribution in the seas and oceans
At mathematical modeling of pollution process in sea water area 

processes of coastal waters pollution and effect of polluting substances 
on sea ecosystems are observed.

However in the course of sea water area pollution modeling there is 
a number features [3]:

Distinction in density of sea water and drains. It carries on to 
more difficult forms of impurity allocation when it is often necessary to 
accept vertical stratification in consideration.

Wider spectrum of ways with which impurity can get to the sea. 
The main ways: from coast on a water surface, from coast on a bottom 
(sea pipelines), far from coast on a water surface (from a ship board), far 
from coast under water (sediment flooding), etc.

Considerably big variety of involved ecosystems. Ashore there 
are the communities linked to tidal allowed band, coastal allowed bands 
and coastal benthos communities. In deep-water area there are 
inhabitants surfacing and deep-water layers.
Thus, pollution of sea water area represents the difficult phenomenon 
including physical processes of pollution distribution, and also chemical 
and biochemical processes in which result there is a change of sea 
ecological systems functioning. This difficult process of system 
functioning can be divided into some stages.

After installation the type of water object and pollution source 
solution for the set of equa-tions describing hydrothermodynamic 
characteristics of water object is searched [4, 5], The values of three 
making speeds found in it, pressure, density and temperatures, at preset 
values of the coor-dinates, appropriate boundary and entry conditions, 
and also constants and parameters, will be entry at modeling of pollution 
distribution in the water object. The given task includes: creation of the 
circuit of currents; consideration of allowed band initial dilution (in the 
given allowed band it is de-fined: whether there will be a stream of 
polluting substances is flooded or they will emerge on a sur-face of the 
water object; the horizon of emerging of stream settles up; multiplicity
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reached in the course of emerging initial dilution and concentration in 
the end of this allowed band, and also a thickness of a layer in which 
drains after the termination of process of emerging will be localised); 
Core allowed bands dilution (by consideration of the given allowed band 
the stationary or non-stationary equation of turbulent diffusion (one­
dimensional dares, two-dimensional or three-dimensional depending on 
setting of the task and modeling conditions)) and self-cleaning allowed 
bands. As a result of modeling of pollution distribution the field of 
concentration is formed, reliabil-ity of received results by resources of 
an experimental method of the metrological analysis is esti-mated.

The created modeling system allows to estimate the effect degree, 
which economic activities on a waters condition realized and to develop 
guidelines on organisation and to methods of the ef-fective control 
support and supervision of safety of the interior of the Earth using and 
preservation the environment in water objects.

The publication o f maps in the Internet
One of the main advantages of creation estimation and pollution 

allocation modeling pollution systems in water areas with usage GIS is 
possibility of give the information to the remote user through the world 
net (the Internet).

Thus the remote user does not have necessity to have for itself 
software product -  GIS, enough usual Internet Explorer. It has 
possibility to view not only a static picture, and in an interac-tive mode 
to carry out navigation, coming nearer to interesting objects, to include, 
switch off layers, to inscribe objects etc.

In system possibility of sharing of access rights to the different 
information depending on lev-el of privileges of a remote user is 
realised.

Possibility of modeling results visualization, creation of account 
documents with usage of maps and sharts in a combination to 
availability of the information will provide creation of a support system 
of acceptance of controlling solutions for the purpose of improvement of 
quality of water and rational wildlife management.

MOflEJIHPOBAHHE PACnPOCTPAHEHHfl 3AEPJI3HEHHH 
B AKBATOPHflX C HCII0JIB30BAHHEM THC

H.H. hypamma. A.A. Mnrnma
CaHKm-IIemepóypzcKuü zocydapcmeemuti ojieumpomexumecKuü 

yuueepcumem «JI3TH», Poccux
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Y p O B e H b  BO'UCHCTBHH H a  BOJHbIC OObCKTbl B HaCTOaiHCC
BpeMH p acT eT  c  KaaubiM h h c m . la a a a a  o o b c k t h b h o h  o u c h k h  
3K0.10rHHCCK0H CHTVaUHH. np0TH 03H p0B aH H ÍI e e  paiB H TH a. 
o n ep aT H B H o ro  n p c a c T a B n c H iia  p e 3 y a b ra T O B  nm poK O M v ic p y ry  
n o jib 3 0 B a T e jie ii  H eco M H em io  a ß n a c T c a  aK T yaabH oii.

B  a o K n a a c  paecM aTpHBaiOTCH B o n p o c b i M o a c n u p o  B a rn ia  
p acn p o cT p aH eH H H  ia r p a m c H i i i i  b  B O jH bix  o ö b e K T a x  c  
H Cn0Jlb30BaHH eM  rCOHH(|)OpMaUHOHHbI\ TCXHO.lOrHH [1 ],

C o 3 a a H n e  M O jc acH  b  E H C  n o iß o n a c T  iiH T crp iip o B aT b  
HH(j)OpMaiIHK) 0  BHemHHX (JiaKTOpaX, BO'UCHCTBVKILUHX H a 
BOAHyio c p c a y :  vH iiTbiB aTb r iia p o T C  p  m o h h  Ha m h ky B O jH bix
oöbeK TO B; cx eM b i t c h c h h íí : n o a K m o ia T b  \  uitc \  i aT  h hcc  k iic
m o h c h h : BH 3yajiH 3H poBaTb p e3 y jib T aT b i a H a a r o a  H a K apTe h  
onepaTH BH O  n p c a o c T a B n a T b  e e  yaancH H O M v no jn> 30B aT ejiio  
n o c p c a c r a a M  c e r a  M h t c p h c t  c u c n b io  noaacp '/K K H  n p i iH a r a a  
ynpaB.iCHHCCKHx pem eH H H  h  B b ip a o o T ia i pcK O M C H aam iii n o  
p a n n o HajibHOM y n p iip o n o n o a b iO B a H in o .

B  OCHOBe cn cT eM b i aoK H T  p a  ip ao o T aH H aa  ic a a c c m jm K a n m i
B O nH blX  OObCKTOB H HCTOHHHKOB îa rp a îH C H H a . TäK  KäK B 

3aBHCHMOCTH OT T H n a  B O JH O rO  OObCKTH H HCTOHHHKa

i a r p a m c H n a  n p n M e m n o T c n  Te m m  HHbie m c to h h k h  
M aTCM aTH H C CK oro M o n c .m p o B a r n ia  [2],

I l o c j i e  y CTäHOBjieHmi r a n a  b o h h o t o  o o n e m a  n  HCTOHHHKa 
i a r p a m c H n a  u m c T c a  p e m e H n e  n a  a  cncT eM b i y p aB H eH n n , 

o n n c b iB a to in e n  rH H poT cp\iO H H H a\iH LiccK iic  x a p a K T e p n c ra ic H  
B o a H o ro  oöbC K Ta [3], H a n a e  HHbie b  H eii 3H aH eH m i T p e x  
co cT aB .aa io m H x  CK opocTH , a a B n c H iia . n a o r a o c T n  n  
T eM n ep aT y p b i, n p n  3 aaaH H b ix  3H aH eH m ix  K O o p am iaT , 
co o ra e T C T B y io in H x  rpaH H H H bix n  H an a a b H b ix  y c n o B n n , a  thic/KC 
K0HCT3HT H napaM CTpO B, OYH.YT aBOaTbCa BXOaHbIMH n p n  
M o a ean p o B aH H H  p a c n p o c T p a H e H m i a a rp a m c H iiH  b  b o h h o m  
oobCKTC. / l a  h  Ha a  3 a a a n a  BicaiOHaeT b  c c o a :  c o 3 a a H n e  cx eM b i 
t c h c h h í í :  paccM O T p eH n e  30H bi H a n a a b H o ro  p a 3 6 a B a e H in i (b  
aa H H o ii 30H e o n p c a c n a c T c a :  o y a c T  a n  c r p y a  a a rp am aiO L iiH x  
B einecT B  3 a T o n a e H a  n a n  o h h  BcnnbiBVT H a noB epxH O C Tb 
B o a H o ro  o o n e m a :  p a c c n n r a m a e T c a  ro p n 3 0 H T  B cnab iB aH iia
C T pyn; a o c T ii ra c M a a  b  n p o n e c c e  B c n a b iB a m n i K p a r a o c r a  
H a a a a b H o ro  p a 3 6 a B a e H in i n  K O H neH T panm i b  KOHne 3t o h  30H bi, a  
TaioKC T o a m im a  c a o  a . b  Ko t o p o m  o y a y T  a0 K aa n 3 0 B aH b i c t o k h  
n o c a e  OKOHHamiii n p o n e c c a  B cn ab iB aH iia ): 3om>i o c h o b h o t o  
p a io a B a c H iia  ( n p n  p accM O T p eH n n  a a m i o n  30H bi p c m a c T c a
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CTaijHOHapHoe hjih HCCTamioHapHoc ypaBHCHiic Typoy.ichthoh  
JH(J)(J)y3HH (OJHOMCpHOC. JBYXMCpHOC HJIH TpeXMepHOe B 
33BHCHMOCTH OT nOCTaHOBKH iajHHH H yCJIOBHÍÍ 
MOjc.TupoBaHna)) h  30Hbi caMOOHHiHCHim. B pe3yjibTaTe 
MOjejmpoBaHira pacnpocTpaHCHna npHMecn (|)opMnpycTca nojie 
KOHIieHTpailHH, OHCHHBaCTCa JOCTOBCpHOCTb nOJYHaCMbl.X
pe3y jibTaTOB cpejcraaM H  h \  i m a  liho h ho-3 kc ncp  h mc HTaa b ho ro  
MCTOja MCTpo.TorHHCCKoro aHajiH3a [4],

PaccHHTaHHoe nojie pac npocTpa hc hihi larpamcHHH 
iKcnopTupycTca b THC A rcG IS  A rc ln fo  9.x, no  pe3yjii>TaTaM 
aHajiH3a crpoHTca tcMaTHlicckhc K a p ra  h  nyojHKviOToa b c e r a  
H m ep H er, h to  no3BOJuieT pacnpocTpaHtfTb HH(|)OpMaiIHK) o 
CJIOHCHBHieHCH CHTVaHHH B HaTJHJHOM BHJC BCCM
3aHHTepecoBaHHbiM a  una  m .

Y p O B e H b  BO'UCHCTBHH H a  BOJHbIC OObCKTbl B HaCTOHLHCC BpCMH

pacTeT c KaaubiM jh c m . 3ajana oobckthbhoh ohchkh okojothhcckoh 
CHTyaiiHH, nporHompo Barnia ee paíBimia. onepa-THBHoro 
npejcraBjieHHa pe3yjn>TaTOB nrnpoKOMy icpyry nojn>30BaTejieH 
HecoMHeHHO HBjmeTCH aKTyajibHOH.

OuCHKa H np0TH03Hp0BaHHe COCTOHHHH BOJHbIX OObCKTOB M05KCT
ocHOBbiBaTbca Ha aHajiH3e pe3yjn>TaTOB KompojibHbix H3MepeHHii h  Ha 
Hcnojn>30BaHHH MaTeMaTHHecKHx m o jc jc h  pac npocTpa hc hihi

npHM CCcií.
B nepBOM cjiynae nporH03HpoBaHHe coctohhhh oobcktob jojvkho 

ocHOBbiBaTbca Ha pe3yjn>Tarax iicc jc jO B am ia . BbiHBjunoiHHx 
3aKOHOMepHOCTH npiipOJHblX npOHCCCOB. 3aKOHOMepHO-CTH 
pacnpocTpaHeHHH h  M iirpam m  larpam aioiH H x B em ecra, b hx 
npCBpaiHCHHIIX. HX BJIHHHHH Ha COCTOJIHHC BOJbl. pCHKUHH pa3JIHHHMX 
OpraHH3MOB Ha H3MCHCHH5I 3TOTO COCTOHHHH. IlpH  3TOM HCOOXOJHMO 
ïip0TH03Hp0BaTb H3MeHeHHe HHTeHCHBHOCTH HCTOHHHKOB pa3JIHHHMX
(JiaKTopoB BOîjCHCTBHii b npH pojH oíí c p e je ,  HanpHMep, o 6  me ro 
KOJHHeCTBa 3arpH3HiHOIHHX BemeCTB, HX paCnpCJCJCHHII B 
npocTpaHCTBe, h imchchhii hx cbohctb h  KO HUC HTpa uh ii BO BpeMeHH.

MaTeMaTHHecKoe m o jc jh p o b 3hhc npoBOjiiTca c iicnojbîOBaHiiCM 
3aKOHOMepHOCTeii pac-npocTpaHCHim npiiMCCcii b pa3jmHHMx c p e ja x . 
IlpH  3TOM Y MHTblBaiOTCa MCTCOpO JOTHHCCKHC. CH-HOnTHHeCKHe 
ycjOBHH, a TaioKe nepeMemHBaHHe BbiopocoB h copocoB. c c jh  ohh

O O V CJO B JC H bl MHOTHMH HCTOHHHKaMH.

MaTeMaTHHecKHe m o jc jh  no3BOJunoT cnjaH iipoBaTb c rpaT era io  
ynpaBjCHiia ijihcctbom  b o j h  h  oucHHTb nocjcjCTBHii ee p c a ji iía m m .

524



IOC50 Conference K o H $ e p e H M M f l  k 5 0 -neTnio MOK

P a 3 p a 6 o T K a  M O je jie ii  c t h m y j h p y c t  o p n iH H ia m iio  H ary p m > ix  
3KcnepHM eHTOB j j iH  o n p c jc jC H i i a  H C O O xojiiM bix n a p aM eT p o B , c ö o p  h  
CHCTeMaTH3aiIHK) C 0  OTBCTCTBY K) m  HX HCXOJHblX jaHHbl.X.

COiJHHHC CHCTCMbl MOjejIHpOBaHHH B rH C  nO'iBO.iaCT 
H HTC rp u p o  BaTb npOCTpaHCTBeHHyiO HH(|)0pM3UHK) H xapaKTepHCTHKH 
KaLICCTBa BOJ bí: YHHTblBaTb rHjpOTepMOJHHaMHKy BOJHbIX o o b - c k t o b :  
cxeMbi t c h c h h í í :  nojmnoHaTb m h t c  m h th  mc c k h  c m o j c j h :
b h ' »y a j  h ' » h  p o b h t  b pe3yjibTaTbi a m u n ia  Ha KapTe h  onepaTHBHO 
npcjocT aB jaT b ee yjajCHHOMv nojbiOBaTCjio nocpejcraaM cera 
HmepHer c u c jb io  nojjcp>KKii np iiH araa  ynpaBjCHHCCKiix pemeHHH h  
BbipaöoTKH pc k o  mc h  j a  Hilii no paHHOHajibHOMy npiipojonojbiO B aH H io. 

Tlpocmpancmeennoe Modempoeanue sazpxsHeHux axeamopuu 
Ha 6a3e pcay jbTjTOB k o  h t  po j a  b  cpeje THC ArcGIS Arclnfo 9.x 

pa3paÖ0TaHa ciiCTCMa npocipaHcraeHHoro M O jcjupo  Barnia 
ia rpam cH iia  aicBaTopHH O h h c k o t o  iajiiBa. C iicnojbiOBaHiiCM 

m c t o j o b  HHTepnojuiHHH nocTpoeHbi noBepxHOCTH ia rpam cH iia  h  
iiccjcjOBaH bi TeHjeHHHH pacnpocTpaHCHiia iarpa  maiouiHx Bemecra.

npn nocTpoeHHH m o j c j c h  npocTpaHCTBeHHoro pacnpcjcjCHiia 
HCOOXOJHMO OnpCJCjaTb H YMHTblBHTb HCJblíí paj napaMCTpOB. HTO 
noMOHceT nocTpoHTb oojcc TOHHyio noBepxHOCTb. Bbu npoBejeH 
CTpyKTypHbiH aHajiH3 jamibix j j a  BbiaßjCHiia HajnLma TpeHja h  
npOCTpaHCTBeHHOH aBTOKOppejIHHHH MC/KJY pC'iYJbTaTaMH KOHTpOja B 
nocTax HaojiojCHHH. nocTpoeHHe noBepxHO-CTeii pacnpcjcjCHiia 
KOHHeHTpaHHH ocyuiccTBjajocb c uenojbîOBaHHCM Bcex reocTara- 
CTHHeCKHX MeTOjOB (opjHHapHblH, IipOCTOH, Y HHBCpCajbHblií. 
BCpOaTHOCTHblil. JH3bIOHKTHBHbIH H HHJHKaTOpHblH KpHTHHTH), H a 
OCHOBe paCHCTH CpC JHCKBH jpaTHH HO H OLUHOKH HHTepnOJIHHHH OblJ 
BblÖpaH OnTHMajIbHblH MeTOJ. C ueno JbîOBaHHCM MOjyjHI 
Geostatistical Analyst nocTpoeHbi TCMaTiiHCCKiic Kaprbi, HarjajHO 
OTOopaasiiouiHC jHHaMHKy HïMCHCHiia Kanecraa b o j h  b  aicBaTopHH 
O h h c k o t o  iajiiBa Ha pa3Hbix ypoBHax ropH3oma.

O j h j k o  OMCBHjHO. h t o  jByMepHbie Kaprai He MoryT 
xapaKTepH30BaTb pacnpcjcjCHiic 3a-rpawcHHa b  o o b c m c . b  cjiynae, 
Korja penb HjeT o oojbumx aimaTopiiax. He MeHee BavKHbiM era- 
HOBHTca TpeTbe H3MepeHne -  rjyoïiHa. Ilepexoj k  TpexMepHOMy 
MOjejmpoBaHHio noïBOjacT vHii-TbiBaTb nojBOjHbie TCMCHiia. 
TexHOJOTHHecKHe n o cT po iÎK H , KoppejuiHHio h c t o h h h k o b  iarpamcHiia 
no rjyoHHC h  jpyrae (JiaKTopbi.

B M O jy jc  Isoliner i iH T c p n o ja m ia  B b in o jH a c T c a  nyT eM  p aao iiC H iia  
n p o c T p a H c r a a  H a o j o k h  (JinK C H poB am ioro  p a 3 M e p a  h  p a c n c T a  
HCCJCjY CM oro n a p a M e T p a  b  i j t /K jo m  o j o k c .  K p o M e t o t o ,  iiMCCTca
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B03M05KH0CTb paCCHHTaTb CTaTHCTHLICCKHC OHCHKH KpHrHHra B 6.10 K3X. 
rio.iyLiCHHa;i b  pe3yjn>TaTe npuMCHCHusi rcocraTHCTHMCCKHx m c t o j o b  

ÖJiOHHaa \iojc.ib . c noMOipbio pa3pa6oTaH-Horo nporpaMMHoro
OOCCnCHCHHSI. OOpaOaTblBaCTCSI H BblBOJHTCSI Ha 3Kp3H MOHHTOpa B 
BHje T0 -HHp0B3HHbIX nCCBJ0 HBCT3MH 6.10 KO B. HCHTp KOTOpblX
pacno.iaracTCH b  t o h k c  k p h t h h t o b o h  o h c h k h . M ojc.i  h  HMeeT oo.icc 
peajIHCTHHHblH BHJ HOKejIH nOBepXHOCTH paCnpCJC.lCHHSI.

Ha pncyHKax 1 h 2 npcjcraB.iCH npnMep nocipocHna 
nOBCp.XHOCTCH H 3D-M0JC.1H îarptfî-HCHHtf MCTOJOM KpurilHra c
noMombio MOjyjia Geostatistical Analyst h mojy.ih Isoliner.

Modenupoeamie pacnpocmpcmemiH 3azp%3nemiù e eodomoKax 
B  ocHOBe CHCTeMbi M O jc .iH poB 3 HH;i j e n e m  p a ip a o o ia H H a a

K.iaCCH(|)HK3HH;i BOJHblX 06 ï>eK-T0B H HCTO M H H KO B îarptfîHCHHtf. T3K 
KaK B 33BHCHM0CTH OT THna BOJHOTO OObCKTa H HCT0HHHK3 
3arpH3HeHHH npHMCH5IK)TC;i Te HJIH HHbie MCTOJHKH MaTCMaTHMCCKOTO 
MOjejIHpOBaHHH [1],

MaTCMaTHHCCKHC M0JC.1H. ajCK B3TH 0 0Tpa>K3K)LUHC npOHCCCbl 
3arpH3HeHHH BOJHOii c p c j b l  OnHCblBatOTCH ypaBHCHHÎIMH TVpOy.lCHTHOH 
j h ( | ) ( | ) v ! h h :

dC T, c'C ÔG ÔC d ( r OC) ô f r de) ô f r ÔC)—  + f'.v—  + Vv—  + Vz—  = — Dx—  + — Dv—  + — Dz—  + i l  /i i
a  dx ■ <%! dz dx\ dx) dy{ ' dy ) dz\ dz J e G1

r j c  C  -  M TH O BeH H oe m a n c H n c  k o  h  h c  HTpa h  h  h  p a c c M a T p H B a e M o r o  

K O M noH eH T a b  b o j h o m  n o T O K e ( t / m 3 ) ;  x, y, z -  K O o p jH H aT b i n o  
cooTBeTCTByniniHM o c s im : t -  BpeMeHHoii napaMeTp; Vx, Vy, Vz -

KOMnOHeHTbl CKOpOCTH TC ICH H 51 nO COOTBCTCTBV K3UH1M OCtfMl Dx, Dx, 
D z -  K03(J)(J)HIIHeHTbI TVpOY.lCHTHOH JH(|)(|)Y 3HH ( kOHBCKTHBHO- 
jH(|)(|)y !HOHHoro nepeHoea) no c o o t b c t c t b m o u h i m  Ha-npaB.iCHH;i\i 
( m 2 / c ) ;  Pc -  napaMeTp HeicoHcepBaTHBHOCTH, ( | ) \ h k h h ;i . y m h t  bí Ba ionia h 
npeo6pa30Ba-Hne 3arp;rm;Homcro bc  Lucerna b  b o j o c m c  

(ônoxHMHnecKoe OKncjieHne, xnMnnecKoe B ianMOjCH-CTBHC n jp .).
pCUICHHÎI jaHHOrO JH(|)(|)CpCHHHa.lbHOrO ypaBHCHHÎI TpCOYCTCH

OO.lbLUOH OOBCM HH-(J)OpMapHH, HCOOCCnCHCHHblH J 3HHbIMH HaTypHblX 
HaÔjnojeHHH. n o 3TO\iy b  npcj.iaracMOH paooTC 6 b u ia  peajin30BaHa 
jBVMcpHasi CT3 H h o  h  a  p h  a  h  \ u n e  \ iani m cc uni Mojc.ib npoTH03a KanecTBa 
BOjbi j .ia  HeKOHcepBaTHBHbix npHMeceii b  eooTBeTCTBnn c ypaBHeHneM 
(2 ): _  ^
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rjc C -  KOHucHTpauHsi 3 a rp a 3 H in o m e ro  B em ecTB a, Vx -  c p c jH a a  
CK opocTb t c h c h h h  B O jH oro  o ö b e ic ra , Dy -  k o 3 ( |h |)h u h c h t  n o n c p c LiHoii
TypOy.lCHTHOH JH(|)(|)Y3HH. K| -  K03(J)(J)HIIHeHT HeKOHCepBaTHBHOCTH 
(K03(|)(|)HHHCHT CaMOOHHmCHHH. HCnOJH>3yeMbIH flJIH HeKOHCepBaTHBHblX 
BemecTB). /],H(|)(|)cpcHUHa.ibHoc vpaBHCHnc pcuiacTca c Hcnojn>30BaHHeM 
MCTOja KOHCHHbl.X pa3HOCTeíí.

_ 2 D y Ax ^  ^  ^   ̂ ^  IK^CAx
(OTfl.rc) . , , 2: 1 ~ ^  ' -, (3)

cp  J  cp

^.aH H bffl MCTOJ n0JI05KeH B OCHOBy npO rpaM M H O H  CHCTCMbl 
MOflejiHpoBaHHH p acnpocT pa-H C H H tf n p u M c c c ii  b BojO TO K ax H a 6a3e 
THC ArcGIS Arclnfo 9.x. [2], Ccpbc r n o ä  n p o o .iC M o ä  n p n  npoBC jCH H H  
p a c LiCTOB a ß .ia c T c a  t o ,  h t o  p e a n b H b ie  B O jH bic 3KOCHCTeMbi H a CBoeM
npOTJDKeHHH HCOJHOpOJHbl nO  rHjpO.lOrUHCCKHM H
Mop(J)OMeTpHHecKHM n a p a \ iC T p a \ i .  IIoaT O M y j . i a  p a c n c T a  pa3H O C TH oro 
ypaB H eH H H  (3 )  n c n o . ib iy c T c a  ju c K p c T H b iä  m c t o j .  j . i a  n e r o  B O jH biä  
ODBC k t  p a iO H B acT ca  H a o jH o p o jH b ic  y  LiacTKH c n o c .ic n v  fo in c ii  h x  
CTblKOBKOH. Ka>IQbIH YHaCTOK. B CBOK) OHCpCJb. JC.IHTCSI H a «IIHCHKH». 
HCXOAH H3 yCJIOBHÍÍ yCTOÍÍHHBOCTH. B «SIHCHKaX» OnpC JC.lSICTCa 
3HaHeHHe KOHUCHTpaUHH B COOTBeTCTBHH C VpaBHCHHCM (3 ).

P e3yjibT aT aM H  M O jc .in p o B a H n a  h b jd h o t c h : n o n e  p a c n p c jc . iC H n a  
KOHijeHTpaiiHH H ccjienye-M O H  n p H M e c n  (c m . P h c . 3 ) , \iaK C H \ia .ib H aa  
KOHIieHTpailHH B KOHTpOJIbHOM CTBOpe, C TeneH b nCpC-MCUIHBaHHa. 
KpaTHOCTb p a io a B .iC H n a . n o n y c T H M a a  K O H ucH T pam ia n p H M e c n  b  
CTOHHbIX BOjaX.

P a ip a o o T a H H a a  M O jc .ib  p a c n p o c T p a H C H iia  n p u M c c c ii  aB .ia cT ca  
y H H B ep ca jib H o ii, nocK O JibK y m o jk c t  6b iT b  npH M eH eH a c u a  n p o B C jC H iia  
HCCJienoBaHHH c u a  b o j o t o k o b  paB H H H H oro r a n a  c o o .ib u io i í  h i h p h h o í í  
H CKOpOCTbK) TCHCHHa OO.lbUIC 0 ,1  m/C, C nOC.lC-TYlOLHHM yTOHHCHHeM 
OCOOCH-HOCTCH THnpOJIOTHHeCKHX pOKHMOB.

Modenupoeamie pacnpocmpcmemiH 3azp%3nemiù e Mopnx u oxeanax 
ripn MareMaTHnecKOM M onc.inpoB aH H n n p o u c c c a  aarpaiH C H iia  M opcK oii 

aKBaTopHH pac-CMaTpHBatOTcn n p o iie c c b i  aarpaiH C H iia  n p n o p o K H b ix  b o a  h  
BO'UCHCTBHC 3arpH3HinOHIHX BCLLICCTB Ha MOpCKHe 3KOCHCTCMbI.

OnHaKO b n p o u c c c c  Moncmipo B a rn ia  i a r p a m c H n i i  M opcK oii 
aKB3T0pHH HMCCTC5I p a j  OCO-OCHHOCTCH [3] :

- Pa3JIHHHe B njlOTHOCTH MOpCKOH BOJbl H CT0K3MH. 3 t 0  BCJCT K
6 o j ie e  cno5KHbiM (JiopMaM p a c n p c n c .iC H iia  3B, K o r ja  nacT O  h c o o x o jh m o  
npHHHM 3Tb B paCCMOTpeHHe BepTHKajlbHyK) CTpaTH(|)H K3UHK3.
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- Eonee LunpoKHH cneKTp cnocoooB. kotopmmh 3B MoryT nonacTb 
b  Mope. OcHOBHbie cnocoöbi: c ocpcra Ha noBepxHOCTb BOjbi 
(3CTyapHHHbie ctokh), c ocpcra Ha jho (\iop-cioic TpyoonpoBOjbi). 
BnanH OT ocpcra Ha noBepxHOCTb boj bí (c 60 pia Kopao.ia). Bna.in ot 
ocpcra non Bony (3aTonneHHe otctoii) h np.

- 3HanHTejibHO öojibHioe paiHooopamc BOBjieKaeMbix okochctcm. 
Ha ocpcry hmckttch cooomccTBa. CBsnaHHbic c npnjiHBHOH 30hoh, 
OCpCrOBblMH 30HaMH H OCpCTOBblMH 6eH-THHeCKHMH COOOIHCCTBaMH. B
rjiy ö o K O B o n H O M  p a ä o H e  hmckttch oÖHTaTC.iH n o B e p x H O -C T H o ro  h 
rn y ö o K O B o n H b ix  c n o e B .

TaKHM o ô p æ o M , iarpsrmcHHC M opcKoii aKBaropHH npen cT aB jiaer co o o ir 
CJI05KH0e 5IB.1CHHC. BICTOiafOIIICC B CCOtf (J)H3HHeCKHe npOHCCCbl
pacnpocrpaHeHHa iarpamcHiiii. a TaioKe xhmhhcckhc h ohoxhmhhcckhc 
rrpoucccbi. b  pe3yjn>Tare KOTopbix nponcxonirr H3MeHeHne
(|)YHKHH0HH]30BaHHa MOpCKHX 3KOJIOrHHeCKHX CHCTCM. 3 t OT CJI05KHHH
nponecc (| ly HK liho h h]30 kih ihi cucrcMbi M05KH0 pa36HTb Ha HecKOJibKO aranoB.

nocjie yCTaHOBjieHHH HCTOHHHKa iarpamcHiia hihctch pemeHHe 
nna CHCTeMbi ypaBHeHHH, onHCbiBaEomeii r iinpoTcp \ tonn Ha \ i h icc k hc 
xapaKTepncTHKH BOjHoro o6i>eKTa [4, 5], HaiíiCHHbic b  H eii maHCHiia 
Tpex COCTaBJHHOHIHX CKOpOCTH, naB.lCHHH. njlOTHOCTH h TC\incpaTvpbi. 
npH 3aHaHHbIX maHCHHIIX KOOpjHHaT. COOTBCTCTBYKHHHX ipaHHHHblX H 
HanajibHbix ycnoBHH, a Taioice KOHCTanr h napaMeTpoB, oynyT aB.niTbca 
BxonHbiMH npn MonejiHpoBaHHH pacnpocTpaHCHHii iarpamcHHH b  
bojhom ooBCKTC. /piHHaa 3anana BKjnonaeT b  ccoa: co uaHiic cxeMbi 
TeneHHH; paccMOTpeHne 30hm HananbHoro paioaB.iCHiia (b  naHHoií 
30He onpcncaacTca: oyner hh crpyji iarpjrmaioiHHx BemecTB
3aTonneHa hjih ohh BcnjibiByT Ha noBepxHOCTb BOjHoro o6i>eKTa; 
paccHHTbiBaeTCH ropH30HT BcnjibiBaHHH CTpyii: nocTiiracMaa b
npoHCCCC BcnjibiBaHHH KpaTHOCTb HanajibHoro paroa b.ichhh h
KOHIieHTpaiIHH B KOHHC 3TOH 30HbI, a THIÜKe TO.llHHHa CJIOH, B KOTOpOM 
oynvT ji0KajiH30BaHbi ctokh nocne OKOHiaHiia npouccca BcnabiBaHiia): 
30HbI OCHOBHOTO paiOaB.lCHHH (npH paCCMOTpeHHH na H HO H 30HbI 
pcuiacTca CTamioHapHoc hjih HCCTamioHapHoc ypaBHCHiic 
TypÖyJieHTHOH nH(|)(|)Y3HH (OJHOMCpHOC. JBYXMCpHOC HJIH TpeXMepHOe 
B 3aBHCHMOCTH OT nOCTaHOBKH 3aHaHH H yCJIOBHH MOnC.lHpOBaHHJl)) H 
30Hbi caMOOHHiHCHiia. B pe3yjibTaTe Monc.inpoBaHiia pac npocTpa hc hh;i 
npHMecn (|)opMHpycTca nojie KOHHCHTpaunH. oucHiiBacTca 
nOCTOBepHOCTb nO.lYHaCMblX pe3yjn>TaTOB CpCJCTBaMH HMHTaUHOHHO- 
3KcnepHMeHTajH>Horo Merona MCTponoriiHCCKoro aHanH3a.

C o 'u a H H a a  CHCTeM a M o n c . in p o B a H iia  n o iB O .u iC T  o h c h h t b  e r e n e H b  

B 03neH C TB H H  O C ym eC T B-JD ieM O H  XOÏtfHCTBCHHOH nCtfTC.lbHOCTH H a
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co cT o aH H e b o a  h  p a3 p aÖ 0 T aT b  pcK O M C H jau n n  n o  o p r a - H U ia n n n  n  
MeTOAaM OOCCnCHCHHa ACHCTBCHHOTO KOHTpOjm H H a n 3 0 p a  3 a  
6e3onacH O CTM O  H C A po-noA biO B aH iia  n  o x p a H o n  o k  p o n s i  io  in c i i  c p c j b i  b

BOAHblX OOBCKTAX.
IlyôJiuKaifux Kapm e cemu Hnmepnem
O ah u  m H3 ocHOBHbix npcHMvmccTB couaH in i cncreM ouchkh h  

MOACAiipoKiHini pacnpo-CTpaHeHHH îarpnmcHirii b  aKBaTopnax c
Hcnojn>30BaHneM E H C  hbahctch B03M05KH0CTb npcAOC-TaBACHini
HH(|)opMamiH yna.iCHHOMy nojn>30BaTejiio nepe3 BceMnpHyio cen> H htcphct.

I lp n  3TOM yna.iCH HOM y n o .ib  io BaTC.no h c t  HeoöxoAHM OCTH HMeTb y  
e c o  a  n p o rp aM M H b iii n p o n y K T  -  E H C , A0 CTaT0 LiH0  o o b n m o r o  I n t e r n e t  
E x p lo r e r .  O h  HM eeT B03M05KH0CTb n p o cM aT p n B aT b  H e TOAbKO 
C TaTH necK yio K a p ra m c y , a  b  HHTepaKTHBHOM p e n m M e  o c y m e c T B jn rrb  
H a B H ra n n io , n p i io n irn s u ic b  k  H m e p e c y io m H M  o o n e m a  m. B ic n o n a m . 
B biK .nonaTb c A o n , H aA nncbiB aT b o o n e m m  n  t . a .

B c n cT eM e peaA H 30B aH a B03M05KH0CTb pa ucA C H in i n p a B  A o c r y n a  k  
pa3H 0H  HH(|)OpM amiH B 3aBHCHM0CTH OT VpOBHH npHBH AerH H 
VAaACHHoro nonbîO B aT C .n i.

B03M05KH0CTb Har.HIAHOTO npeACTaBneHHA pe3yAbTaT0B 
MOAeAHpOBaHHH, (JlOpMHpOBaHHe OTMCTHblX AOKyMeHTOB C 
HcnoAb30BaHneM KapTorpa(|wLiccKH.x MaTepnanoB b  concTaHnn c 
AOCTynHOCTbK) HH(|)opMamiH ooccncnnT  co3AaHne cncTeMbi noAAcp>KKH 
npHHHTHA ynpaBAinom nx pem eH nn c ncAbio noBbiincHim nanecTBa 
BOAbi n  pannoH ajibH oro npnpoA ononbîo  B a rn ia .

Bilii. iiioipa(|)iiii
1. Xlpy5KHHHH H .H ., H I h h ik h h  A. H . MaTCMaTHnccKOC 

MOACAiipoBaHHC h  npomo3HpoBaHHe larpaiHCHna 
noBepxHOCTHbix b o a  cymn. JI: r HAPOMeTeon3AaT, 1 9 8 9 , 3 9 0  c.

2. A a c k c c c b  B. B ., KypaKHHa H .H ., >Kc a t o b  E .B ., H I h h ik h h  A. H ., 
Enin|)aHOB E .B ., A h t o h o b  H .B . CncTCMa pacncTa h o p m a t h b o b  
AonyCTHMoro bo u c h c t b ih i  Ha BOAHbie oonemm b  cpeAe F H C // 
ArcReview, JV°4(51), 2009 , C .9-11

3. M aT C \iaT H LiccKOC MOAeAHpoBaHHe k o h t p o .h i  la rp a iH C H n a  BOAbi/ 
H,>k c íím c  A.//H3-BO « M np» , M ., 1981, CTp 244

4. M m nffla A .A. np o rao 3 H p o B aH H e co cto ah h îi BOAHbix o o n c m o B  H a 6a3e
reOHH(})OPMaHHOHHbrX TeXHOAOrHH «HCAH pa3BHTHH TblCaMCACTHa» H 
HHHOBaiIHOHHbie IipHHHHIIbl yCTOHHHBOrO pa3BHTHH apKTHMCCKHX 
peraoH O B /ZM arepH aA bi \  ic>ka\  n a p o a h o  r o  K o m p e c c a . T o m  1. H aynH O - 
npaKTHMCCKan KOH(|icpcHm«i «TpaHcnoprao-KOM MyHHKaHHOHHaii 
CHCTeMa ApKTHKH B TCO nO AHTHLICC KO M B3aHMOAeHCTBHH H ynpaBAeHHH
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peraoHaMH b ycnoBHax npciBbinanHbix cmyaiiHH». -  QT6, 13-14 
Hoaopa 2009:-000»rM®.COM». C.77-82

5. AcTpaxaHOBucB r.n., MemiiyTKHH B.B., rieTpoB H.A., Pyxobcu JIA.
MOJCanpOKlHHC 3K0CHCTCM OOJbLUHX CTpaTH(|)HUHpOKlHHbI\ 03ep, H3-
BO «Hayica», 2003

RESEARCH RESULTS ON STRUCTURE AND DYNAMICS OF 
WATERS IN AREAS OF NORTH PACIFIC ISLAND ARCS

V.V. Moroz
Far Eastern Branch o f  the Russian Academy o f Sciences, VI. II ’ichev 

Pacific Oceanological Institute, Russian Federation 
E-mail: moroz@poi.dvo.m 

Using the resources of the Pacific Oceanological Institute (POI) 
FEB RAS data bank, including the archive materials o f the semi­
centennial period oceanological observations and the data of the modem 
research omises, the thermohaline structure, hydrology-acoustical 
characteristics, dynamic water variability and climate were studied. The 
investigations were made in the important economical regions of 
Pacific, but at the same time in the active dynamic zones of island arcs 
and adjacent areas. These investigations necessity was connected as the 
scientific problems, so the knowledge requirement for decision of the 
fishery problems, ecologies and safety of the navigation. The scientific 
studies results with the recommendations of the rational use of the 
nature, possibility of the results using in further scientific investigations 
and education was presented in the manner of electronic product on CD 
atlases and POI FEB RAS web site (http://www.pacificinfo.ru) in 
section of the Oceanography and Fareast area environment condition. 
This gives possibility of the broad circle users’ access.

PE3YJIBTATBI HCCJIEflOBAHHH CTPYKTYPBI H 
flHHAMHKH BO/I B 30HAX CEBEPOTHXOOKEAHCKHX 

ocT PO B H B ix j i y r
B.B. Mopo3

TuxooKeaucKuü OKeauojiozmecKuù uucmumym u m . II.B. Hjibuueea JfBO 
PAH, PoccuücKax 0edepaifux 

Ha ocHOBe HH(|)op\ianHH 6amca jammix TOH /IBO PAH 
(BKjnonaromero apxnBHbie Marepnajibi oiceaHOJiormiecKHx 
Ha6jnoAeHHH donee, ne m 3a nonyBeicoBOH ne p non n naHHbic 
coBpeMeHHbix 3KcncnnnnoHHbix ncc.rcnoBaHnn) npoBCjCHO 
KOMnjieKCHOe H 3 \lICHHC H3MCHlIHB0CTH TepMOXajTHHHOH 
CTpyKTypbi, rnjpo.ro ro-aKycTHnccKHx xapaKTepncTmc n
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AHHaMHKH boa C YHCTOM rHApOMCTCOpOAOrHHCCKOrO pe5KHMa B 
3KOHOMHHCCKH ÎHtlLIHMb[\ H, B TO ACe BpCMA. JHHaMHHCCKH
aKTHBHbix paiioH ax T hxoto OKeaHa - ta k h x . KaK n o ae  ocTpoBHbix 
Ayr OKpanHHbix M open n  npH A cnuom nx k hhm  aKBaTopnn. 
HcOOXOAHMOCTb AäHHblX HCCAeAOBaHHH CBAîaHa KaK C 
pemeHneM  H aynm ax 3aAan, TaK n  BOCTpeöoBaHHOCTbio 3thx 
3HaHHH a a a  pcuiCHna npoMbiCAOBbix 3aAan. iKOAorHiccKHx 
npoo.iCM. 6e3onacHOCTH M opcnaaßaHna. Pe3yni>TaTi>i HaviHbix 
HCCAeAOBaHHH C peKOMeHAailHHMH paUHOHa.lbHOrO 
npHpOAOnOAb30BaHHA, B03M0ACH0CTbK> npHMCHCHHA B 
AaAbHeHHIHX HaVHHblX HCCACAOBaHHAX H npOCBemeHHH
npeACTaBAeHbi b b h a c  aneKipoHHoro npoAyKTa b a ra a ca x  Ha CD 
h  Ha cairre T O H  A B O  P A H  b pa3Aene no  OKcaHorpa(|)Hn h
COCTOAHHK) CpCAbl Ail-TbHCBOCTOHHOrO peTHOHa
(h ttp ://pac ific in fo .ru ), h to  AaeT bo3moachocti> AOCTyna 
mnpoKOMy Kpyry noni>30BaTeneH.

CerOAHA B MHpOBOM COOOLHCCTBC. OOCCnO KOCHHO M \TpO/KaK)LUH\I 
AAA 5KH3HH HCAOBCKH COCTOAHHCM npupOAbl. ÎHaMHMOC MCCTO 
npHHAAAOKHT COBpeMeHHbIM TCXHOAOTHAM B ACAC npOCBC LUCHUA 
BaJKHOCTH MOpCKHX HCCAeAOBaHHH H 3aiHHTbI OKpV/IUlFOLUCH CpCAbl Ha 
HayHHOH OCHOBe. npHMeHeHHe COBpeMCHHblX HH(|)Op\iaHHOHHbIX 
TeXHO AOrHH OOCCnCHHBaCT B03M0ACH0CTb C03A3HHA eMKHX 
3AeKTpOHHbIX CnpaBOHHbl.X nOCOOHH. 6a3 AaHHblX, aTAaCOB H HX 
pacnpocTpaHeHHA nepea KOMnbiOTepHbie ceTH [3],

B Thxookc3hckom  OKeaHOAornnecKOM HHcnnyTe hm B.H. MubHHCBa
/flAbHCBOCTOLIHOrO OObCAHHCHHA POCCHHCKOH AK3AeMHH HayK (TO H  A PO  
PA H ) B AaOOpaTOpHH HH(|)OpMaTHKH H MOHHTOpHHTa OKeaHa C03AaH 
cneuHaAH3HpoBaHHbiH w eb-cairr (http://w ww .pacificinfo.ru) «OKeaHorpaiJffla 
H COCTOAHHe MOpCKOH CpCAbl A/lAbHCBOCTOHHOrO pCTHOHa POCCHH» (PhC. 1).

Co3AaHHbiH w e b -c a ifr  a b a a c tc a  caMOCToaTenbHbiM pcruoHaAbHbiM 
cerMeHTOM pa3pa6ari>iBaeMOH HauHOHaAbHoii E a h h o h  chctcmi>i 
HH(J)opMaiiHH 0 6  o o c ta h o b k c  b MupoBOM OKeaHe. Ha caiÍTC coAepAcarca 
CBeAeHHA 0  c(|iopMHpoBaHHbix b TOH 6a3ax AaHHbix, a TaioKe o A pyroh  
HH(J)opMaiiHOHHOH iipoAyKiiHH no paiAHHHbiM acneKTaM 
OKcaHorpa(|)HH. raupo aiCTCopo a o  ru h h  sk o a o th h  ccBcpH oii n a c r a  
T h x o to  OKeaHa h  AHAbHCBOCTOiHbix Mopcii.

C a ht b  oouiCM npeACTaBAAeT c o o o ii  KOMnAeKCHyio 
HHiJtopMaiiHOHHO-aHaAHTHuecKyio CHCTeMy n o  OKcaHorpa(|)HH 
AanbHCBOCTOHHoro p ern o  Ha. O ahhm  h3 cocraBHbix 6 aokob chctcmi>i 
ABAaeT ca cerMeHT, npeACTaBAAïoiHHH pe3yni>TaTi>i HCCAeAOBaHHH b
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3 0 H ax  aKBaTopHH CeBepoTHxooKeaHCKHx ocTpoBHbix Ayr. 3 to n p o iu c  
Bcero paäoHbi Kvpn.rbCKOH. KoMaHMopo-A.rcvTCKOH ocrpoBHbix Ayr h 
npHAeraioiHHe k hhm  3kb3to ph h  -  30hi>i (|)opMnpoBaHHa 3anaAHbix 
norpaHHHHbix tchchhh Kypn.ro - KaMLiaTCkoro  h O hhcho (tchchhh. b 
3HaHHTeAbHOH CTeneHH onpcAC.r;iK)mH\ rHAponoruHCCKHC ycaobhii 
C eBepoTHxooKeaHCKoro pcruoH a).

P a ilO H b l K ypH A bC K O H  H KOM aHM OpO-A.lCYTCKOH OCTpOBHbIX A y r  -  

3TO 3 K0 H0 MHHCCKH 3 H aLIMMbIC p aH O H b l /la.lbH C B O CTO H H blX  M O p e íí 

POCCHH H, B TO 5Ke BpCMtf. B eC bM a CAOACHbie B OKCaHOAOTHHCCKOM 
O TH O m eH H H . MiYHCHHC COCTOtfHHtf H H3 MCHHHB0 CTH (|)H3 HHCCKHX

xapaKTepncTHK boahoíí cpcAbi 3thx pcruoHOB b3>kho A.ra pcuiCHna 
HavHHbix npoo.rcM h  hcooxoahmo M.ra pcuiCHna npaKTHHCCKux 33AaLi 
npoMbiCAa h  cyAOxoACTBa, M.ra pauHOHa.rbHoro npupoA ono.rb iOBaHHa.

IlpeACTaBAeHHaa b a3hhom c e m e i r r e  hh(|)o pm 3hhii n o A ro T O B A e H a  
no MaTcpna.raM o ny 6.r h ko Ba h h bi x HaMn MOHorpatJwii [1, 2],
oam pviom H xctf H a  p e 3y n b r a T a x  K O M nneiccm > ix  HCCAeAOBaHHH 

H3 MeHHHBOCTH TepM O XaA H H H O ÍÍ C T p y K T y p b l, AHHaM HKH BOA, 

BOAOOÖM eHa h rnA po.roro-aKycTHHCCKHx xapaKTepncTHK boa b 3 0 H a x  

npO A H BO B  OCTpOBHbIX A y r  H npH A eraE O H IH X  aKB3 T0 pH H  C YHCTOM 

THApOM eTeOpOAOTHHeCKOTO pe>KHM3 . McC.lCAOBaHHtf npOBCACHbl H a 

ocHOBe oaHKa AaHHbix T O H  A BO  P A H  «O K E A H -1»  h  «O K E A H -2»,
BKAHDHaiOmHX M aT ep H a A b l apX H B H bIX  H COBpeM CHHblX 3 KCnCAHUH0 HHbIX

h36aioa6hhh  b paííoH ax AAeyTCKOÍí h KypHAbCKOH ocrpoBHbix Ayr, a  
TaioKe MaTcpna.roB D V D  «W o rld  O cean  D atabase»  H aunoHa.rbHoro 
HCHTpa o re a  ho rpa(|)hlicc khx AaHHbix C H IA , BKAioiaiomH.x MaccHBbi 
rHApO.rOrHHCCKHX H MCTCOpO.TOrHHCCKHX CpeAHeMHOrOAeTHHX AaHHbix 
3a oo.rcc h cm  nonyBeKOBoii ncpnoA.
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p a c if ic in fo .ru  - K .n iM ar h o K can o rp a ijiu a  p e l l lo n a

r -  O K e a H o r p a ^ n ü  m c o c ï o n H n e  M O p C K O ü  c p e ^ b i  f l a n b H e B o c r r o H H o r o  p e r n o H a  P o c c m

m onryi hu B H Hu m m ii

j Pecypoi TOM I
Kaïanorv. apmtw m 6mm armhui

KnuMat h OKcancxpatens pernona

MmpopMimnonMan npQAynuHR TOM
na CD-ROM

nporpaMMMwc npoflyKiM 

HmfcooMJuM** o  nocne/jimx peñcax

MHTEPHET-pecypcw («onn«a|M  
aieuMajiM)Hpo«aHHbix WEB 
caAfM)

na6 oparopnfl HerpopMarnxH m 
MOMHiopHHia oxeana

Pyxoeoanrenb n p o e n  a 
MJV Poe TOO 
TOM ABO PAH 
690041. BnaAMaocTO«. yn 
BanmAcxa«. 43 
T enerton (4232)311-420 
O m c  (4232) 312-573

• S u a  Mn<tx>pwauMCX>«bi> pecypcoa OCEAN FAR EAST ON LINE

English version ^  CnOHCopw w ooaacpkku |  D roueti h sanpocti 

pacificanfo ru/ > Kommst m O

K/iMMar m o«ea»orpa<t>n« per hoho

Kane~naps m noe anao im* nan cesepMo«* -«acTbio Thxoto otean.-*
bepuMroao OxoTcxoe m HnoMCnoe «op«
XapaxrepMCTMxM neaoswx ycnoenñ oantneeocTONHbix Mopeü

•  Pe»(HM n tuMoemsocTs cocronmiB nea«  koto rvotpoea Bepunrosa wopn
•  PcxrMM M MJMC-'-iHBOCTb COCTONmMN ncAHMOTO notpoea OxoTcxoro MOpn
•  Pcmmm m MiMciemsocTv COCTOHMMS nea«  moto no«poea Roohckoto Mops

KoMnnexciiMM MoumopuHr mopcxmx a« ear opua 
f MC no oxeanorpacpvw m »nHMaronorm«
Otmctm o  pssynsTBTsx accneßoeaMMü TOM M  2001-2005 rr.

•  AB MOpn doc. ppt (zip)
•  PaspaO ona EMC doc. pp( (zip)
•  KnaoMeswe npoueccw doc*ppl (zip)
•  M o p o n e  a tocucreMti doc «pp» (zip)

Topnn ceaepOTMxooxeaMCKMx octpoommx A y r"* * .

•  K ova MAopo Aneyrcxa n rpnaa 
Kypnnbc >an rpaaa 
Tprvia Ploxio

•  Me*aynapOAHwe nporpaMuu m npoetma

•  National Râpons on C oastal and Mann# Environmental Data and Informait 
the Northwest Pacific Region

•  National Reports on C oastal and Manna Environmental GIS and R S Applications 
NOWPAP Region

Pnc. I. llii<|>op\iaiuioimaH cipamma caiira no KJWMaTy h OKcanoi pac|>im pelllona

H H (|)opM aun ;i. npcACTaB.iCHHasi b  j a  h ho  m  cerM eH T e, npcACTaBAiiCT 
c o 6 o h  coBOKynHOCTb o ö o ö m e H H b ix  AHHHbix h  pe3yjn>TaT0B 
MHOrOAeTHHX Ha 6.1 K) AC H H H. npCACTaBACHHbl.X B BH AC TaOAHHHblX. 
rp a(|)H LiccK H \ h  TeKCTOBbix M aTcpnaA OB. C T p y K T y p a  ccrxiC H T a c o c t o h t  
H3 c a c a .m o l u h x  p a  ucA O B :

1. H cTOHHHKH AaHHbix.
2. OHSHKO-reorpatJiHHecKHe xapaKTcpncTHKH h

rHApoMeTeopoAorHHecKHe ycaobhii paiioHOB k3>kaoh h3 ocTpoBHbix Ayr
06 masi Mop(|)OMCTpHLiccKa;i x a pa ktc p hct h ici . k a h mht h mcc k hc 

ycAOBHH, TeMnepaTypa B03Ayxa, ooAaiHOCTb. ocaAKH, ncnapcHnc. 
BAaaCHOCTb, BeTpOBbie YCAOBHtf. BOAHeHHe.

3. r  HApoAorinecKHe x a pa ktc p hcth k h - pacnpcACACHnc 
TeMnepaTypbi h coachocth. BOAHbie Maccbi, thapoxhmhhcckhc 
XapaKTepHCTHKH, KOACOaHHSI ypOBHSI. npHAHBHbie ÍIBACHHÍI. 
IIHpKyAHIIIHI BOA OCHOBHbIX IipOAHBOB H IipHAeraiOIHHX aKB3T0pHH.

4. JlHTepaTypa.
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B  coBOKynHOCTH jaHHbiii cerMeHT npcjCTaß.iacT coooh 
HHTepaKTHBHyiO HH(|)OpMaUHOHHO-CnpaBOLIHVK) CHCTeMy c  
B03M05KH0CTM0 B M'î Y a  M H ' îa U H H jaHHbl.X - CHCTeMy, TOTOByK) J.15I 
npaKTHHecKoro npnM C H C H na h n p c jH a m a a c H H V K ) j a a  noAAcp>KKH 
pa3JIHHHbIX aCneKTOB MOpCKOH ACHTCAbHOCTH.

B  uc.iO M  p a ip a o a T b iB a c M a a  CHCTCMa n p ro B a H a  o o c c n c a n T b  
HH(J)opMaiiHOHHyio noAAcp>KKY pcL u cH n a  HinpoKoro Kpyra i a j a Li 
( |)>H jaM C H T a.lbH bI\ H npHKJiaHHblX HCC.lCJOBaHHH B OÔjiaCTH 
OKeaHOJIOTHH, rHjpOM CTCOpOaOrUH. 3KOAOTHH /la.lbHCBOCTOHHOrO
pernoHa.

K HeCOMHeHHblM JOCTOHHCTBaM T3KHX CHCTCM OTHOCÍITCÍI 
ÆOCTynHOCTb p e c y p c a ,  n p o cT O T a  n c n o .ib iO B a H n a  B c e x  KaaccTBCHHbix 
CTpyK TypH poB aH H bix ja H H b ix  n o  3anaHHO M y rc o rp a ( |)H LiccKOMV p a iio H y , 
n p o cM O T p a  KapT, p a 3 p e 3 0 B  n  M p y ro ii r p a ( |w LiccKOH HH(|iopM auHH . 
H a.iH LiHC c o n y T C T B y io m e n  tckctoboh HH(|iopM auHH c  aH ajin30M  
H3yneHHOCTH.

Taicne CHcreMbi M oryT  ycneniHO n c n o .ib iO B a T b c a  b cncTeMe 
o o p a iO B a H n a . b H avLiHbix n xo iancT B C H H bix  o p  ra h m a  h h;ix. b 
aHMHHHCTpaTHBHblX OpraHaX, MCtfTCMbHOCTb KOTOpblX CBSIiaHa c  
BOCTpeÖOBaHHOCTbK) HH(|)OpMaUHH O COCTOHHHH npupO JH O H  CpCAbl. 
3KcnayaTauHCH pecypcoB Mopcicnx n npnöpencHbix aKBaTopun. B
COBpeMCHHblX yCJIOBHHX OHH CTaHOBÍITCÍI HCOOXOJHMbIMH J.15I 
noAHepnocH npnHaTna pemeHnn npn npupojono.ib iOBaHHH Ha MopcKHx 
h npnopoKHbix aKBaTopuax. npn njiaHHpoBaHHH h pcaaniaunn 
npupojooxpaHHbix McponpiorruH.
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Climate change research is presently actually. Numerous 
mentions of weather and climate contained even in records of 
ancient civilizations. Transboundary character of the 
meteorological phenomena became already obvious in 17 
century. The mankind has started to collect regularly the data to 
reveal any tendencies for forecasting of the future conditions of 
weather [1],

Feature of a current climate is activization of regional and 
local factors which form a climate. Research of interaction of 
atmosphere and ocean is very important now. These spheres 
render a great influence on economy and coast ecology [2, 4, 5],
For a long time interval (more half a century) is necessary to 
investigate features of climate changes for leveling of possible 
consequences of climate changes on various areas of economic 
activities. Results of the analysis o f numbers of supervision 
reveal most weak spots of a coastal zone. Experts can develop the 
scheme of an estimation of a possible material damage and offer 
recommendations about its prevention. The average annual 
temperature of the bottom layer of atmosphere and ocean blanket 
is used usually for the description of modem climate changes.

The observed changes in the climate system over the past few 
decades of the 20th Century (e.g., sea level lifting, thawing of 
glaciers, increase air, ocean and earth crust temperatures), 
particularly the warmer regional temperatures, have already 
affected hydrological systems and terrestrial and marine 
ecosystems in many parts of the world [2, 3],

But the warming reasons remain a subject of sharp scientific 
discussions

The Fourth IPCC Assessment Report presented solid 
evidence of observed global warming trends. Sea level rise, 
melting of glaciers, increased air, land and ocean temperatures [1,
6], In the same place it has especially been noticed that the 
improved scientific researches, monitoring and the climate 
forecast are key elements for life and property protection.
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It is known that properties of hydrosphere, the processes 
occurring in water objects of hydrosphere, interaction with 
surrounding spheres, are studied by a science a hydrology. The 
hydrology divided on a hydrology of a land and a sea hydrology 
-  oceanology. Oceanology studies physical processes in the 
World ocean and its interaction with atmosphere. Properties of 
atmosphere and physical processes proceeding in it study science 
meteorology. Geographical section of meteorology is the science 
KjiHMaTOJiormi which studies various types of climates and their 
distribution on Globe.

Hydrology and meteorology bases are studied in disciplines 
«the Doctrine about hydrosphere» and «the Doctrine about 
atmosphere» which is a part of a federal component of a cycle of 
the general and professional disciplines by preparation of 
ecologists, and include studying of the basic laws of processes in 
atmosphere and hydrosphere of the Earth. The ecologist should 
know about a climate, about the basic methods of studying of 
water objects, about practical importance of geographical 
studying of water objects and studying of hydrological processes 
for the decision of problems of wildlife management, on 
prospects of climate change as a result of anthropogenic impacts.

We recommend special attention to give at studying of the 
presented disciplines to consideration of features of variability of 
a climate in concrete region. It will allow the future experts to 
predict inadvertent and deliberate influences of the person on a 
climate and their consequences; to expect and count changes of 
an active surface; to state an estimation of global effects of 
anthropogenic impacts on a climate in the region.
Climate change research is presently actually. Numerous mentions 

of weather and climate contained even in records of ancient 
civilizations. Transboundary character of the meteorological phenomena 
became already obvious in 17 century. The mankind has started to 
collect regularly the data to reveal any tendencies for forecasting of the 
future conditions of weather [1],

Feature of a current climate is activization of regional and local 
factors which form a climate. Research of interaction of atmosphere and 
ocean is very important now. These spheres render a great influence on 
economy and coast ecology [3, 5, 6],

For a long time interval (more half a century) is necessary to 
investigate features of climate changes for leveling of possible
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consequences of climate changes on various areas of economic 
activities. Results of the analysis o f numbers of supervision reveal most 
weak spots of a coastal zone. Experts can develop the scheme of an 
estimation of a possible material damage and offer recommendations 
about its prevention [2],

The average annual temperature of the bottom layer of atmosphere 
and ocean blanket is used usually for the description of modem climate 
changes. The observed changes in the climate system over the past few 
decades of the 20th Century (e.g., sea level lifting, thawing of glaciers, 
increase air, ocean and earth crust temperatures), particularly the warmer 
regional temperatures, have already affected hydrological systems and 
terrestrial and marine ecosystems in many parts of the world. Warming 
in northern hemisphere in 20 century is the strongest for last 1000, and 
the period is 1990-2000 the warmest decade follows from the data on 
diagnostics of a global climate [3,4],

But the warming reasons remain a subject o f sharp scientific 
discussions. The Fourth IPCC Assessment Report presented solid 
evidence of observed global warming trends. Sea level rise, melting of 
glaciers, increased air, land and ocean temperatures [1, 7], In the same 
place it has especially been noticed that the improved scientific 
researches, monitoring and the climate forecast are key elements for life 
and property protection.

It is known that properties of hydrosphere, the processes occurring 
in water objects of hydrosphere, interaction with surrounding spheres, 
are studied by the hydrology science. The hydrology divided on the 
hydrology of the land and hydrology of the sea -  oceanology. 
Oceanology studies physical processes in the World Ocean and its 
interaction with atmosphere. Properties of atmosphere and physical 
processes proceeding in it study the meteorology science. Geographical 
section of meteorology is the science of climatology which studies 
various types of climates and their distribution on Globe.

Hydrology and meteorology bases are studied in disciplines «the 
Doctrine about hydrosphere» and «the Doctrine about atmosphere» 
which is a part of a federal component of a cycle of the general and 
professional disciplines by preparation of ecologists, and include 
studying of the basic laws of processes in atmosphere and hydrosphere 
of the Earth.

The ecologist should know about the climate, about the basic 
methods of studying of the water objects, about practical importance of 
geographical studying of the water objects and studying of hydrological

537



IOC50 Conference K o H $ e p e H M M f l  k 5 0 -neTnio MOK

processes for the decision of problems of wildlife management, on 
prospects of climate change as a result of anthropogenic impacts.

Hydrometeorological stations carry out the important role at 
studying of interaction of atmosphere and ocean. Stations survey routine 
instrumental of the observations over hydrometeorological variables, 
including over a water temperature and air. It is very important that 
these observations are spent by standard techniques, to the same tenns. 
Therefore this data is comparable both in space, and in time. It is 
important to inform to students that results of the analysis o f these 
numbers of observations allow solving many economic problems. So, 
according to observations over the water temperature and air on coastal 
stations it is possible to judge strengthening or easing of circulation of 
waters in the coastal areas caused by sea currents, upwelling or other 
factors. Also, investigating long-tenn numbers of observations over the 
water temperature and air, received on stations, it is possible to reveal 
trend presence in distribution of these sizes for the given concrete area.

Let's consider for an example Peter the Great Bay (Sea of Japan). 
Measurements of hydrometeorological variables in the coastal water

130' 140

ofJapan

Peter the Great Bay

Figure 1. Location of coastal stations on the coast of Primorsky Kray

area of Peter the Great Bay are made spent by four stations the State 
network of hydrometeorological service: Possyet, Gamov, Vladivostok 
and the Nakhodka.
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The average annual water temperature and the air temperature from 
year to year undergo rather significant changes with rather strongly 
displayed synchronism at all stations. Comparison of these two figures
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Figure 2. Interannual variability of the water temperature (a) and 
air (b) of the Peter the Great Bay data, and their trends: 1 -  
Possyet, 2 -  Gamov, 3 -  Vladivostok, 4 -  Nakhodka.
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shows, that the water temperature is typical greater distinction, than for 
the air temperature in absolute values of variables.

Significant (on 5 % level) positive tendencies during the water 
temperature for 75 years of tool observations it is revealed only in 
Vladivostok and Possyet, and air -  at all stations. Thus, it is possible to 
draw the conclusion that temperature distribution of the Peter the Great 
Bay it is entered in an overall picture of global warming. Temperature 
change of the Peter the Great Bay for 75 years it is resulted in table 1.

Table 1. Temperature growth for 75 years on coastal stations 
Primorsky Kray (1934-2008)

Stations Water temperature Air temperature
Possyet 0.59 1.33
Gamov 0.37 0.81
Vladivostok 0.96/0.79* 1.85/1.68*
Nakhodka -0.22 2.07
Note.* -  1909-2008.

But of Nakhodka located in a southeast part of the bay, the 
insignificant negative tendency of an inclination of curve temperature 
though the trend is not revealed still has remained. At the further 
research of the given problem by the author [1] it has been established 
that the coefficient of pair correlation between the water temperature 
and air at each concrete station is the informative characteristic at 
studying of interaction of atmosphere and ocean. The size of this 
coefficient is the criterion characterising presence or absence of 
advection of water weights in given area. The high correlation 
coefficient between the water and air temperature shows, that there is 
natural warming up of the water and air, and the low one shows that the 
process is broken, it has occurred at their displacement of the heated 
observation waters, or cold water leaking into the area.

Such process is observed of the Peter the Great Bay (Sea of Japan). 
The carried out correlation analysis o f distribution of average monthly 
the water temperatures and air within the year for each of four stations 
the Peter the Great Bay has shown that in distribution of the temperature 
mode there are considerable distinctions [1]. At comparison of 
narrowness of communication between these values it has appeared that 
in a southeast part of the Peter the Great Bay (the Nakhodka Bay) is 
really observed very low, in comparison with other stations, interrelation
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between the water temperature and air -  the coefficient of correlation is 
equal all 0,22 (Table 2).

The assumption of prevailing influence on variability of the water 
temperature in the southeast part of the Peter the Great Bay of advective 
factors over the climatic. Most likely, it is connected with action of the 
cold Primorsky Current and wind upwelling, i.e. lifting of cold waters at 
northwest coast of Sea of Japan. In paper [8] on the basis of the analysis 
of the given fields of the wind, satellite Ik-images and results of 
hydrological cuts the conclusion has been drawn that one of principal 
causes of occurrence of cold waters at northwest coast of Sea of Japan is 
wind upwelling. Optimum wind conditions for development upwelling 
exist on the shelf o f Primorsky Kray during autumn time. The powerful 
contribution to such distribution brings variability of temperature in 
October. Influence upwelling also proves to be true also that the greatest 
values of average quadratic deviations of a water temperature at station the 
Nakhodka are observed from September till November with a maximum in 
October that corresponds to the action period upwelling [8],

Table 2. Coefficients of pair correlation between water and air
temperatures for coastal stations of Primorsky Kray_____________

Stations Taw
Possyet 0.77
Gamov 0.71
Vladivostok 0.78
Nakhodka 0.22

The fact that changes in water and air temperature at Nakhodka 
station do not differ significantly from the changes of these elements at 
other stations is proved by the graphs of the distribution of water and air 
temperature at these stations within the year.

Therefore it is possible to assert that on water temperature 
distribution in a southeast part considerable influence is rendered by 
advective factors, i.e. warm air has not time to warm up quickly replaced 
leaking some cold waters. Temperature characteristics of the air weights 
are stabler. In connection with the above-stated, it is possible to 
recommend at studying specified above disciplines special attention to 
give to consideration of features of variability of a climate in concrete 
region, using the data of hydrometeorological stations.

We recommend special attention to give at studying of the presented 
disciplines to consideration of features of variability of a climate in 
concrete region. It will allow the future experts to predict inadvertent
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and deliberate influences of the person on a climate and their 
consequences; to expect and count changes of an active surface; to state 
an estimation of global effects of anthropogenic impacts on a climate in 
the region.

2,5

2

1,5

1

0,5
M onths

0
1 2 3 4 5 6 7 8 9 10 11 12

---------- !  2  3  4

3,5

O 2,5
-,

!> 2
T3 1,5
t—1

0,5
1 2 3 4 5 6 7 8 9 10 11 12

Figure 4. Intraannual variation of schedules of distribution of the water 
(a) and air (b) temperature in the Peter the Great Bay data: 1 -  Possyet, 
2 -  Gamov, 3 -  Vladivostok, 4 -  Nakhodka
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Figure 5. Intraannual variation of the water (a) and air (b) 
temperature in the Peter the Great Bay data: 1 -  Possyet, 2 -  
Gamov. 3 -  Vladivostok. 4 -  Nakhodka
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H3YHEHHE KJIHMATHHECKHX H3MEHEHHH B CHCTEME 
I T.OFPAOHM l.Ck’HA HAYK

JI.A. raiiKO
TuxooKeancKuü OKeanojiozmecKuû imcmumym um. B.H. Hjibmeea 
ffajibueeocmonuoe omdejieuue PAH, PoccuücKcm 0edepaifux 

AicryajibHOCTb HCcncnoBamoi H3MeHeHnn KjinMara b  Harne 
BpcMtf He Bbi3biBaeT coMHeHHH. Eme b  aanncax npcBmrx 
UHBHjnnauHH concpvKanncb MHorouncjieHHbie ynoMHHamra o 
no rone n KjiHMare, a b  17 b . ynce cran ohcbhjch
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T p a H c rp a H H U H b iH  x a p a i c r c p  M C T C o p o n o rn H C C K n x  ; i b . i c h h h .  k o  r u a  

MCUOBCMCCTBO H aLI3 UO C HCTC \  iaT  HLICC K H H CÖOp UaHHbl.X. CTpCMSICb 

BbiaBHTb KaKHC-UHOO TCHUCHLTHH UU5I n p 0 rH 0 3 H p 0 B3 HHa 
6  v  n y  in  h  x  y c n o B H H  n o r o n b i  [ 1 ] ,  O c o o cH H O C T b ro  T e K y m e r o  

K jiH M aT H u ec K o ro  U H K ua a ß n a c T c a  a k t  h  b  n a a u n a  p c r n o H a u b H b i x  h  
jiO K ajibH bix k  u h  m a t o  o 6  p  a ' iy  K) irr h x  (JiaK T opoB . 11 p n

HCCJienOBaHHH H3 MCHHHBOCTH KUHM3 THl [CCKOH CHCTeMbl H a 

n e p B b r ä  n n a H  B b iu B n ra c T c a  h î y h c h h c  B ia n M o n c n c T B n a  

aTM0C(})epi>i h  OKeaH a, t . k .  3 t h  c ( |ic p b i  0K a3biB ai0T  o o u b u i o c  
BJIHHHHe H a  3 KOHOMHKY H OKOJIOTHK) nOOCpC'/Kba [2, 4, 5],

MCCUCHOB3HHC KUHMaTHHCCKHX OCOOCHHOCTCH 3 a  
UJIHTejIbHblH npOMC’/KXTOK BpCMCHH (ÖOUCC nOUYBCKa) 
HCOOXOUHMO UJIH BbipaÖOTKH CTpaTCrHH. KOTOpbie OOCCnCHHUH 
6 b l HHBejTHpOBaHHe nOCUCnCTBHH B03M05KHbIX H3MeHeHHH 
KjiHMaTa H a p a a u n n H b ic  o ö j i a c m  xo  » ih c t b c h h o h  ncaTCUbHOCTH. 
t .k . H3MeHeHHe T e M n ep aT y p b i noBepxH O CTH  M o p a  h  
c o n p H K a c a io m e ro c a  c  H eii B 0 3 u y x a  OKa3biBaiOT o o u b u io c  b u h  a r a  
H a 3KOHOMHKy H 3KOJIOTHK) npH O pC’/KHOH 30HbI npHMOpCKHX 
CTpaH. P e3 y jib T aT b i a H a m n a  p a n o B  H a o u ro n c H n n  no3BOJiaiOT 
BbiaBHTb h ;ih 6 o u cc  ya3B H M bie M ecTa n p n o p o K H o n  30H bi, H a 
ocHOBaHHH u e r o  cncuH auH C T bi cM o ry T  p a 3 p a 6 o T a r a  cx eM y  
OIieHKH B03M05KH0T0 MaTCpHaUbHOrO YLHCpÖa H n penU O ’/KHTb 
peK O M eH uaiiH H  n o  e r o  npcnoT B parncH H K ).

¿\jisl onncaHna coBpeMeHHbix H3MeHeHnn KjmMaTa oöbiHHO 
Hcnojib3yeTca cpcuHaa ronoßaa TeMnepaTypa h h /K h c to  cnoa 
aTMOC(})epbi n noBepxHOCTHoro cnoa OKeaHa. Pb naHHbix no 
nnarHOCTHKC ruooaubHoro icnnMaTa cnenyeT, h t o  noTenneHne b  
ceBepHOM nonymapnn b  20 Bene aBnaeTca cnnbHenmnM 3a 
noeucuHHC 1000 neT, a nepnon 1990-2000 rr. -  caMbiM TennbiM 
nceaTHucTHCM [2, 3], r.iaBHOC b  npooucMC H3MeHeHna KnnMaTa 
b  to m , h t o  xoTa (JiaKT ruooaubHoro noTenneHna b  20 b.
O HC B HUCH (OCOOCHHO 3TO OTHOCHTCa K nOCUCUHCH HCTBepTH 
Bena), npnHHHbi noTenneHna ocTaiOTca npcuMCTOM ocTpbix 
HayHHbix u h c k y c c h h .  MencnpaBHTenbCTBeHHaa rpynna 
3KcnepTOB no H3MeHeHnio KnnMaTa (MT3HK) b  2007 r. 
3aBepmnna paöoTy Hau flcracpraiM noicnanoM 06 oneHKe. 
MT3HK. Ona OTMcnacT. h t o  noTennemie KUH\iaTHHCCK0H 
cncTeMbi HeocnopnMO, TaK KaK HaonronacTca y b c u h h c h h c  
epcuHCMHpoBbix TeMnepaTyp Boanyxa n OKeaHa, MaccoBoe 
TaaHne CHera n .rana. a Taicace nonnen cpcnHC\inpoBoro ypoBHa 
Mopa [1, 6], TaM nee ocooo öbiuo o tm c h c h o ,  h t o  ynynuiCHHbic
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HHYMHbIC HCCUCUOBaHUa. MOHHTOpHHT H np0rH03 KJIHMaTa 
aBjnnoTca KuroiCBbiMH aneMenraMn una iariiHTbi 5kh3hh h 
HMymecTBa.

H 3BecTH O , hto CBOHCTBa rH n p o c ( |)c p b i. npOUCCCbl. 
n p o H C x o n a m u c  b B O jH bix  oöi>eK Tax rn n p o c ( |) c p b i.  
B3aHMoneiicTBHe c 0Kpy>KaK)mH\iH c ( |ic p a \iH . hîymhct H ayica 
r n n p o n o r n a .  r H u p o u o r n a  n c .iH T c a  H a r n u p o n o ru K )  c y r n n  h 
ra n p o n o T H K ) M o p a  -  OKeaHOJiOTHK), K O T opaa hîymhct 
(J)H3HHeCKHe npOUCCCbl B [VI HpO BO M OKeaH e, B iHHMOHCHCTBHC e r o  
c aTMOc(})epoH. CBoiicTBa a T \io c ( |ic p b i h i ip o T e K a ïo in H x  b Heii 
<J)H3HHecKHx npoHCCCOB H3yHaiOT H ayK a M C T C opouorna .
Teorpa(J)HHecKHM pa îhcuom MCTCopouornH aBjraeTca HayKa 
KjiHMaTOJiorna, KOTopaa hîymhct pa3jmHHi>ie rama KjiHMaTOB h 
hx pacnpocTpaHeHHe no 3eMHOMy mapy. Ochobm rnnpojiornn n 
Mereopojioran H3yHaiOTca b nncuHnuHHax «Yhchhc o 
rnnpoc(|)cpc» n «Yhchhc 06 aTMOC(|icpc». KOTopbie bxohht b 
cocTaB (|)cncpa.ibHoro KOMnoHeHTa nnicjia
o6menpo(})eccHOHajibHbix hhchhhuhh. h BKjnoHaiOT b ce6a 
H3yHeHne ochobhmx 3aKOHOMepHOCTen nponeccoB b aT\ioc(|icpc 
n rnnpoc(|)cpc 3eMjin. Kan npuponononbiOBaTCUb. skojiot 
UOiDKeH HMeTb nocTaTOHHO acHoe npcncTaB.rcHHC o 
KjiHMaTOo6pa30BaHHH, o nepcneKTHBax H3MeHeHna KjiHMaTa b 
pe3ynbTaTe amponoreHHoro boïhchctbhh. 06 ochobhmx 
MeTonax hïymchhh bohhmx o6r>eKTOB, 0 npaKTHHecKon 
BaacHOCTH rcorpa(|)o-rHnpo.rorHHCCKoro H3yHeHna bohhmx 
o6r>eKTOB n rnnpo.ro rnLicc khx nponeccoB una HaponHoro 
xo3aiicTBa n una pememia canai oxpama npnponbi.

B CBa3n c Bbimen3Ji05KeHHbiM peKOMeHnyeM npn H3yHeHnn 
iipencTaBjieHHbix nncnnnjiHH ocoôoe BHHMaHne yncuaTb 
paCCMOTpeHHK) OCOOCHHOCTCH H3MeHHHB0CTH KJIHMaTa B 
KOHKpeTHOM peTHOHe. 3 to no3BOjniT oynyrLiHM cnennajincTaM 
np0TH03np0BaTI> HCnpCnHaMCpCHHblC H npCnHaMCpCHHblC 
BO'UCHCTBHa HejIOBeKa Ha KJIHMaT H HX nOCUCnCTBHa: 
npenBHneTb H paccHHTbiBaTb H3MeHeHna neaTejn>Hoii 
noBepxHOCTn; naBara onemcy ruooaubHbix 3(|k|)cktob 
aHTponoreHHbix bo uchctbhh Ha KjmMar.

AKTyajibHOCTb h c c u c n o  Ba h h a  H 3M eH eH nn K jin M a ra  b H a in e  B peM a 
H e B biîbiB acT  coM HeHHH. E m e  b 3 a n n c a x  n p e B H n x  n n B H jn B a n n H  
eonep iK ajiH C b  M H oroH ncjieH H bie  yno M H H aH iia  0 no r o n e  n  K jin M a re , a b 
17 b. y>kc CTan one b u n e  h TpaH crpaH nH H M H  x a p a ic r c p
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MCTCOpOAOTHHCCKHX aBACHHH. KO Tja HCAOBCHCCTBO H3H3AO 
CHCTeMaTHHeCKHH c6op AaHHbix, CTpCMSICb BbHIBHTb K3KHC-AHOO 
TeHACHiiHH Ana iiporH03HpoBaHHii oyavhihx ycaobhh norojbi [4], 
OcoocHHOCTbK) Teicymero KAHMaTHHCCKoro hhkah hbjuctch 
aKTHBH3aiIHH perHOHajIbHblX H AOKajIbHblX KJIHMaT006pa3yi0IHHX 
(JiaKTOpOB. ripa HCCAeAOBaHHH H3MCHHHBOCTH K A H MHTH MC C KO lí CHCTCM bí 
Ha nepBbiii naaH BbiABiiracTca H3yHeHHe B kIhmoachctbihi aTMOC(|icpbi h 
OKeaHa, T.K. 3TH C(|)CpbI OKa3bIBaiOT OOAbLUOC BAHaHHC Ha 3KOHOMHKy H 
3KOAOTHK) nOOCpC'/Kba [1, 2, 7],

HCCAeAOBaHHe K A H MHTH MCC K HX OCOOCHHOCTCH 3a AAHTeAbHblH
npoMe^TOK BpeMeHH (ooacc noAyBeKa) hcooxoahmo aah BbipaooTiai 
CTparerHH, KOTopbie ooccncHHAii 6bi HHBeAHpoBaHHe hocacactbhh
B03M05KHbIX H3MCHeHHH KAHMaTa Ha pHÎAHHHblC OOAHCTH 
X03AHCTBCHH0H ACHTCMbHOCTH. T.K. H3MCHeHHe TCMnepaTypbl
noBepxH O CTH  M opa h  c o n p i iK a c a io m c r o c a  c H eíí B 03A yxa OKa3biBaiOT 
OOAbUIOC BAHHTb Ha 3KOHOMHKy H 3KOAOTHK) npiIO pC ’/KHOH 30HbI 
npH M opcK H x CTpaH. P e3yA bT aT bi aH aA H 3a paAOB h h o a io m c h h h  
n03B0AJH0T BbiaBHTb HHHOOACC VaiBHMblC MeCTa npUOpOKHOH 30HbI, H a 
0CH0B3HHH Lic r o  cnctiuaA H C T bi CM oryT p a 3 p a 6 o T a T b  ex e M y  OHCHKH 
B03M05KH0T0 MaTepHaAbHOTO ymepÖa H npCAAO/KHTb pCKOMCHAamiH n o
e ro  npeAOTBpameHHK) [6],

^AA OnHCaHUa COBpeMCHHblX H3MeHeHHÍÍ KAHMaTa OObIHHO 
HcnoAbiycTca cpcAHaa roAOBaa TeMnepaTypa h i d k h c t o  c a o  a 
aTMOC(|)cpbi h  noBepxHOCTHOTO c a o  a OKeaHa. H 3 AaHHbix no 
AHarHOCTHKe m o o a n b H o r o  KAHMaTa CAeAyeT, h t o  noT cnA C H nc b 
ceBepHOM noAymapHH b 20 Bene aBAacTca CHAbHenniHM 3a  nocACAHiic 
1000 a c t ,  a  nepnoA 1990-2000 r r .  -  caMbiM TenAbiM ACcaTHACTncM [5,
7], r.iaBHOC B npOOACMC H iMCHCHHa KAHMaTa B TOM, HTO XOTH (JiaKT 
TAOÖaAbHOTO nOTCnACHUa B 20 B. OHCBHACH (OCOOCHHO 3TO OTHOCHTCA K 
nocAeAHeii lictbcpth BeKa), npHHHHbi noTcnACHna ocTaiOTca 
npeAMeTOM ocTpbix HaynHbix AHCKyccnii. Moicipa b htc a bCT bc h Ha a 
rpynna 3KcncpTOB no H3MeHeHmo KAHMaTa (MT3HK) b 2007 r. 
3aBepiHHAa paOOTV HaA LlCTBCpTbIM AO K A3 AO M o6 OHCHKC. MT3HK. 
OHa otmchhct. hto noTcnACHiic KAHMaTHHecKoii CHCTeMbi HeocnopHMO, 
TaK KaK HaoAiOAacTca ybcahhchhc cpeAHeMHpoBbix TeMnepaTyp 
B03Ayxa h OKeaHa, MaccoBoe TaaHiic CHera h AbAa, a  Taicnce noAHCM 
cpeAHeMHpoBoro ypoBHa Mopa [4, 8], TaM >kc 0C060 6hao otmchcho, 
hto yAynmeHHbie HaynHbie uccACAOBaHiia. mohhtophht h nporH03 
KAHMaTa ABAinOTCA KAIOHeBblMH 3AeMeHT3MH AAA 3aiHHTbI 5KH3HH H 
HMymecTBa.

547



IOC50 Conference Ko h $ e  pe h m u a  k 50-neTnio MOK

H3BeCTH0, HTO CBOÍÍCTBa rHjpOC(|)CpbI. npOUCCCbl. npOHCXOHSILUHC B 
BOAHblX OObCKTHX rHjpOC(|)CpbI. BiaHMOJCHCTBHC C OKpy5KaiOIHHMH 
c(|)cpaMH. HiyaacT HayKa riiipo.iorna. r nnpojiorna jic.iHTca Ha 
TH^pojiorHK) cyniH h  rnupojiormo \iopa -  OKeaHOJiorHK), k o t o  paa 
H3\ LiaCT (J)H3HHeCKHe npOUCCCbl B MnpOBOM OKeaHe, BiailMOJICHCTBHC 
ero c  aTMOc(|)cpoH. CBoiicTBa aTM0C(|)cpbi h  npoTCKaiomHx b  Heii 
(J)H3HHecKHx npoucccoB Hîy LiaK)T HayKa MCTCopoaorna.
r  corpa(|)HLiccKHM pauc.iOM MeTeopojiOTHH aB.aacTca HayKa 
KJHIMaTOJIOTHa, KOTOpaa HiYHaCT pa3JIHHHbie TUnbl KJIHMaTOB h  h x  
pacnpocTpaHeHHe no 3eMHOMy rnapy. O c h o b m  rnnpojiornn h  
MeTeopojiOTHH H îyLiaK)Tca b  jnicmin.iHHax « Y h c h h c  o  rnjpoc(|)cpc» h  
« Y h c h h c  06 aTMOC(|icpc». KOTopbie b x o j h t  b  cocTaB (|)cjcpa.ibHoro 
KOMnoHeHTa lí moa o6mcnpo(|)cccHOHa.ibHbix jmcmin.iHH npn 
nOATOTOBKe CTYJICHTOB nO CnCHHa.lbHOCTaM 3KOJIOTHH H 
npupojono.ibiOBaHHC. h  BKjnoHatOT b  eco a H3yHeHHe o c h o b h h x  
3aKOHOMepHOCTeíí npOHCCCOB B aTMOC(|)CpC H riup0c(|)cpc 3eMJIH.

K aK  n p H p o jo n o .ib îO B a T C .ib . s k o j i o t  ho.T/KCh HMeTb h o c t h t o h h o  
acHOC npcncTHB.acHHC o KjniMaTOo6pa30BaHHH, o nepcneKTHBax 
H3MeHeHHH KjiHMaTa b  pe3yjibTaTe aHTponoreHHoro BOUciicTBiia. 06 
OCHOBHblX MCTOjaX HiYHCHHa BOJHblX OObCKTOB. 0 IipaKTHHeCKOH 
BaacHOCTH rcorpa(|)o-rHHpo.iorHHCCKoro HiVHcmia BOjHbix o o b c k t o b  h  
TimpojiOTHHecKHx npoucccoB ji.ia HapojHoro xoiaiicTBa h  ji.ia 
pcuiCHna 3anan oxpaHbi npupojbi.

Ba>KHVK) p o j lb  n p n  H3yHeHHH BîaHMOJCHCTBUa aTMOC(|)CpbI H 
OK eaH a B b in o jiiraeT  ceT b  rim poM C TC opo.iorH H C C K H x c t h h i i h h  (rMC), H a 
K O Topbix n p o B O ja T c a  p c ry .ia p H b ic  HHCTpyM eHTajibHbie H ao .iK X icm ia  3a  
T im poM eTeopojiO TH H ecK H M H  napaM eT paM H , b  t o m  h h c . ic  3a  
T eM n ep aT y p o H  BOjibi h  Bo u y x a .  O iC H b  Bavim o. h t o  3 t h  H ao .iK X icm ia  
n p o B O ja T c a  n o  CTaH japTH biM  \iCTOjiHKa\i. b  o j h h  h  Te >kc cpoK H . 
I l0 3 T 0 M y  3TH JUlHHblC CpaBHHMbl H B IipOCTpaHCTBe, H BO BpeMeHH. 
Ba>KHO HOHCCTH JO  CTYJICHTOB. HTO pe3yjIbT aT bI aH ajIH 3a 3THX p a jO B  
HaÖjHOJieHHH n03B0JHH0T peH iaT b  MHOTHe HapOJIHO-XO'iaHCTBCHHbIC 
s a n a n a .  T aK , n o  ju iH H b m  H ao .iK X icm m  H au  T C M n cp aT y p o ii b o j  bí h  
B o u y x a  H a n p n o p o K H b ix  C T aH unií m o /k h o  c v ju iT b  0 6  y cn jieH H H  h j ih  
OC.iaO.lCHHH II u p  KV .ia  IIH H BOU B npHOpC'/KHbl.X paiÎOHaX. BbI3bIBaeMbIX 
MOpCKHMH TCHCHHaMH. anBejUIHHTOM HJIH J ip \T H \IH  ajIBCKTHBHblMH 
(JiaKTopaMH. T a ïo K e, H c c .ic n y a  M H oro jieT H n e  p a jib i  Haom ojiCH H H  H an  
T e M n e p a T y p o íí b o u  bí h  B o u y x a .  no.ivH C H H bix H a TMC, m ovkho BbMBHTb 
HajiHHHe T p c H ja  b  p acn p cn c .iC H H H  3 t h x  BejiHHHH u n a  n a h h o t o  
KOHKpeTHoro p a íío H a .
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PaccMOTpHM a  jia npHMepa 3an. n e r p a  BeflHKoro (ünoHCKoe Mope). 
H3MepeHHe rnflpoMCTCopoflorHHCCKHx xapaKTepncTHK npnopoK H on 
aKBaTopHH 3an. IleT pa BeflHKoro npoBOflsiT HCTbipc TMC 
rocyflapcTBeHHoii ceTH rHflpoMCTCopoflorHHCCKon c.iy/KObi: IIocbeT, 
T aMOB, BflaflHBOCTOK h  HaxoflKa.

CpeflHHH roflOBaa TeMnepaTypa BOflbi h  TeMnepaTypa B03flyxa 
npeTepneßaiOT rofl o t  rofla BecbMa maHHTC.ibHbie h î m c h c h h i i  c 
flOBOflbHO JipKO Bbipa5KeHHOH CHHXpOHHOCTblO Ha BCeX CTaHflHHX (pHC. 
2). CpaBHeHHe rpa<|)HKOB noKa3biBaeT, h t o  a j u i  TeMnepaTypbi BOflbi 
a h h h h  TpeHflOB KaK 6bi pacxoflHTCH, a fljiH TeMnepaTypbi B03flyxa -  
cxoflHTCH, T.e. TeMnepaTypHbie xapaKrepncTHKH B03flyniHbix Mace 
oo.icc ycTOHHHBbi, a Ha pacnpeflejieHne TeMnepaTypbi BOflbi 
3HaHHTejibHoe b a h i i h h c  OKa3biBaiOT Kaicne-TO BHeniHne (JiaKTopbi.

130 140

/  Sea 
o f Japan

Peter the Great Bay

Pnc. 1. CxeMa pa3MemeHHii THflpoMeTeopoflOTHHecKHx CTaHijHH 
(rM C )  Ha aKBaTopnn 3aji. ÜCTpa BeflHKoro: 1 -llocbC T. 2 -raM OB, 3 

-BflaflHBOCTOK, 4 -H axoflK a

3H aH H M aa (H a 5% y p o B H e ) noflO/KHTCflbHan t c h a c h l i u h  b  x o f le  
T e M n ep aT y p b i BOflbi 3a 75 a c t  H H crpyM eH T aflbH bix  H aoflK ucH H ii 
BbuiB fleH a TOflbKO b o  BflaflHBOCTOKe n  ü o c b e T e ,  a B 0 3 fly x a  -  H a B c e x  
CTaHiiHflx. TaKHM o 6 p a 3 0 M , M05KH0 cfle flaT b  BbiBOfl, h t o  p a c n p e f le f le H H e  
T e M n e p a T y p b i b  3an . IleTpa B e flH K o ro  B nncbiB acTC ii b  o o ih y k )  K a p ra H y  
T flo ö a flb H o ro  noT cnflC H nsi. P b M eH eH n e  T e M n ep aT y p b i b  3aji. n e r p a  
B e flH K o ro  3a 75 a c t  n pnB efleH O  b  t h o a .  1.

H o b  HaxoflKe, pacnoflO>KCHHoii b  i o t o - b o c t o h h o h  n a c m  3aflHBa, 
eine coxpaHHAacb HCiHaHHTCAbHan OTp h  uaTCA b Ha ji t c h a c h u h ; i  HaKAOHa
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K pH B oii TeMnepaTypbi, x o t h  TpCHA He BboiB.acH. Ilpn ja.ibHCHincM 
HccjieAOBaHHH ja H H o ii  npoo.iCMbi aB TopoM  [1] 6 bí.io ycTaHOBjieHO , h t o  
K03(J)(J)HiiHeHT napHon Koppc.iauHH mokay TeMnepaTypon BOjbi n 
B03Ayxa Ha Ka>KAOÍÍ KOHKPCTHOÍÍ CTaHHHH tfBJHICTCtf HH(J)OpMaTHBHOH 
xapaKTepHCTHKOH npn h î y h c h h h  BianMOjCHCTBua aTMoeiJiepbi h

Tao.iHua 1. ripiipocT TeMnepaTypbi 3a 75 jieT Ha npnopoKHbix 
CTaHLHiax IlpHMopba

TMC A TeMnepaTypbi 
BOAbi

A TeMnepaTypbi 
B03Ayxa

IlocbeT 0.59 1.33
T aMOB 0.37 0.81
BnaAHBOCTOK 0.96/0.79* 1.85/1.68*
HaxoAKa -0.22 2.07
flpHMCHaHHC. * -  3a 100 neT, A -  npiipocT TeMnepaTypbi

OKeaHa. BcnniHHa s t o t o  K03(|)(|)HiiHCHTa h b a h c t c h  KpHTcpucM. 
xapaKTepH3yioiHHM Hajnnme h j i h  OTcyTCTBHe ajBCKUHH BOjHbix Mace b  

AaHHOM paííoHe. Hniiaia Benmnnia K03(|)(|wHncHTa Koppc.iamiH m o k a y  
HHMH CBHACTCAbCTBYCT 0 HapyHieHHH eCTeCTBeHHOTO pajHaUHOHHOrO 
nporpeBa b o a h o h  noBepxHOCTH 3a c a c t  croHa b o a h o í í  Maccbi, KOTopaa 
npn 3TOM He ycneBaeT nporpcTboi a o  TeMnepaTypbi BO'uyxa. h j i h  

nojTOKa boa, KOTopbiH Tax 5Ke HapymaeT paAnamioHHbiH oaaaHC.
B pe3yjH>TaTe s t h x  hc c a c a o Bahhií BbiCKa3aHO npcAnoAO>KCHHC o 

npcooaajaiomcM b a h h h h h  Ha HîMCHniBOCTb TeMnepaTypbi BOjbi b  
i o t o - b o c t o h h o h  nacra 3aji. IleTpa Bejnncoro ajBCKTHBHbix (JiaKTopoB
Han KJIHMaTHHeCKHMH. Ilo BCeíí BHAHMOCTH, 3TO CBJI iaHO C JCHCTBHCM 

ripHMOpCKOTO TCACHHtf H BeTpOBOTO anBCAAHHIAl. T.e. n O Jb C M a  

xonoAHbix b o a  y ceBepo-3anaAHoro noocpc/Kbii Æ i o h c k o t o  Mopa.
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T ao  a h  na 2. Ko3(|)(|)nnncHTbi napHoii K oppcaannn (rtew) \iokay 
TeMnepaTypoH BOjbi h  BO’uyxa (1930-2008)

TMC b .iw

IlocbeT 0 .7 7
r  aMOB 0 .7 1
BAaAHBOCTOK 0 .7 8
H axoA K a 0.22

B paooTC [3] Ha o c h o b 3 h h h  aHajiH3a jaHHbix nojieii BeTpa, 
cnyTHHKOBbix HK-Hio6pa>KCHHH h  pe3yjibTaTOB rnjpoao t h h c c  k h x  
pa3pe30B 6bIJI C AC A3 H BblBOA. HTO OAHOH HS OCHOBHblX npHHHH 
noHBjieHHH xoaojHbix b o a  y ceBepo-3ananHoro noocpoKba Æ i o h c k o to  
\iopa h b j u c t c h  BeTpoBoii anBCAAHHr. HanooACC o.iaronpnaTHbic 
BeTpoBbie ycAOBHH ja  a paiBUTna anBeiuiHHra cymecTByiOT Ha mejn>(J)e 
ripnMopba b  oceHHee BpcMa. BecoMbrä BKjian b  Taicoe pacnpcACACHnc 
BHOCHT H3MeHHHBOCTb TCMncpaTvpbi b  OKTaopc. B.lHaHHC ariBCAAHHra 
Taioice no a t  bc  p>KAacTca h  tc m .  h t o  HanooAbuinc mancHna cpcAHnx 
KBanpaTHHecKHx OTKAOHCHHH TCMncpaTvpbi b o  Abi Ha TMC HaxoAKa 
nponcxoAHT c ccHTaopa no  Hoaopb c MaKCHMyMOM b  oicraopc. h t o  
cooTBeTCTByeT ncpnoA} AcncTBna anBCAAUHra [3],
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maHHTC.lbHblC pa'!.lHLIHa [1], üpn CpaBHeHHH TCCHOTbl CBtf'iH MC’/IU.V 
3THMH napaMeTpaMH oica3ajioci>, h t o  b  io t o - b o c t o h h o h  nacra 3an. 
IleTpa BejiHKoro, b  3an. HaxojKa. nc h c t b  h t c h  b h o  Hao.iKuacTca oncHb 
HH3Kaa, no cpaBHeHnio c jpyrnMH cniHHHtfMH. BianMOCBaib \ioiuy 
TeMnepaTypoíí BOjbi n BO’uyxa -  k o 3(|)(|w h h c h t  Koppcaaunn paßeH 
Bcero 0,22 (Taön. 2).
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Phc. 3. BrnTpiirojOBOC BapbupoBamic cpcjHcro KBanpaTHHecKoro 
OTKjioHeHHH TcaincpaTv pbi Bojbi (a) h bo uyxa (6) Ha TMC 3an. IleTpa 
BejiHKoro: 1 -IlocbeT, 2 -  Va\iOB. 3 -BjiauHBOCTOK, 4 -HaxojKa.

Ho npn 3TOM M05KH0 OTMCTHTb. hto rpa(|)HKii rojOBoro xoja 
TeMnepaTyp Ha CTaHmiax hmciot macHTHMHbiii xoj. xoth mokay 
CTaHijHHMH Hao.iKuacTca öojibHiHH paaopoc b TeMnepaType BOAbi no 
cpaBHeHHK) c TeMnepaTypoíí BO’uyxa.

n o 3 T O M y  M05KH0 V T B cp’/ iu a T b .  hto H a  p a cn p c A C A C H iic  T e M n e p a T y p b i  

BOAbl B H3TO-BOCTOHHOH HaCTH 3H aH H T ejIbH O e BAHtfHHC O K a3bIBatO T 

anB eK T H B H bie  (JiaK T opbi, T .e .  T e n jib iH  boîayx H e y c n c ß a c T  n p o r p e T b  

ö b iC T p o  C M C H a to m iii ic a  n o atok  x o a o j H b i x  boa. T e M n e p a r y p H b ie  
X apaK T epH C T H K H  BO UYLUHblX MaCC OOACC C TaÖ H .lbH bl.
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Phc. 4  r  ojo  bo  h  x o j  T eM nepaT ypb i BO jbi (a) h  B03jyxa ( 6 )  H a EMC 3an. 
Eferpa BejiHKoro: 1 -TTocber, 2  -  TaMOB, 3 -  BjajHBOCTOK. 4  -  Haxojjca

B CBH3H C B bIH ieH3JI05KeHHbIM , M05KH0 ]1C KO MC H J O  BOTb n p H  

H 3 y n e H H H  y ic a 3 aH m > ix  B b irn e  j i i c m i n j i i H  o c o ö o e  B H H M am ie  v j c j a T b  

paCC M O TpeH H K ) OCOOCHHOCTCH H3MCHHHBOCTH KJHM aTH B KOHKpeTHOM

p e r n o H e ,  i i c n o j b i v a  j a H H b ie  EMC. 3 t o  n o i B O J i u  o y j y l u h m  
c n c m ia j i iC T a M  i ic n o jb iO B a T b  p e 3 y jn > T ari> i a H a j n a a  3 t h x  p a  j o  b 
H a Ö J iio je H H H  n p H  p e m e H H H  m h o ij ix  H a p o jH O - x o  ia iicT B C H H bix  î a j a i :  

n p o rH 0 3 H p o B a T b  H e n p e jH a M e p e H H b ie  h  n p e j H a M e p e m i b i e  B 03jeH C T B H H  
HCJOBCKa H a  K JH M aT  H HX nO C JC JC T B H al n p e j B H j e T b  H paC C H H T blB aT b
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Transportation is one of the most important economic characteristics 
of the Arctic. Further exploration of the Arctic is difficult to imagine 
without the navigation along the Northern Sea Route (NSR). NSR runs 
through the Arctic seas and is located in special climatic conditions, 
where the long and severe winters with short and cool summers are 
caused the large sea ice cover of the seas and are a major barrier to the 
passage of vessels over large sections of the road and at a certain time 
period.

Ice cover has a great influence on the efficacy and safety of 
navigation. Therefore, the maximum accounting of the navigational 
characteristics of ice cover in the planning and implementation of 
navigation is crucial.

Degree of difficulty of conducting operations in the Arctic seas is 
determined of the total ice cover area, square and position of ice masses, 
ice thickness, the distribution of ice of different concentration and age, 
structure and feature of deformation the ice cover (compressing, 
hummocking). Duration of navigation depends the timing of the onset of 
stable ice formation, the beginning of melting ice, fast ice destruction 
and purifying of the sea. They in turn were due to specific ice conditions 
prevailing in a given year.

Years of experience in ice navigation shows that in certain years 
heavy ice conditions can be formed in the Arctic, greatly complicating 
the wiring cargo ships with the help of icebreakers. Also is observed and 
light conditions in the Arctic, when can be free swimming for clean 
water. However, in this case, the question of safety of navigation in the 
Arctic is not removed. [1]

In addition to the individual sections of the route may occur and 
persist heavy ice for a long time, blocking the passage of vessels. For 
example, during the summer navigation season on the route, along free 
areas of ice, can be found large concentrations of massif ice, are 
blocking the route of the Northern Sea Route. The dislocation of massifs 
ice in general is constant, but their boundaries vary considerably in 
different years. Ice conditions are close to the average, are characterized 
by long-term monitoring of the situation and the edge of the ice of 
different age characteristics, the area of distribution and different 
concentration of the ice. They are transitional and are characterized of 
ice conditions close to normal for the region. Types ice conditions are 
closely related to the square of ice massifs. In years with heavy, medium 
and light type of ice conditions are observed, respectively maximum, 
mean and minimum sea ice, as well as maximum, medium and 
minimum Square of ice massifs.
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Navigational characteristics in each of these types of ice conditions 
will determine the economy, efficiency and safety of transport 
operations.

The important navigational ice characteristics are the concentration, 
boundaries of the ice on the gradations of age (ice thickness), the form 
of ice - an area of ice masses, hummocking and ice under pressure. 
Under the influence of natural factors, the eastern and western part of 
Chukchi, Barents and Kara seas are cleared of ice earlier and become 
available for shipping in the spring. In the central part of the Laptev and 
East Siberian seas summer melting of ice occurs much later. It allows 
beginning navigation in the eastern and western areas earlier and ending 
later in time than in the central regions. Navigation of vessels on the 
route is often complicated by poor hydrometeorological conditions: 
fogs, frosts, currents, ice drift, icing ships. [2] All these factors are 
particular qualities of ice navigation, which should be considered for the 
safety of navigation on the NSR.

Studies of ice covers in Polar Regions have a broad scientific and 
practical importance.

In terms of research, information about the dynamics of ice covers is 
important for examination changes in regional climate, apart from this 
studies help to predict the formation of zones of compression 
(hummocks) and dilation (cracks, fractures, polynya) sea ice and allow 
to provide data for the study of surface currents in seas and oceans.

From a practical point of view, information about the spatial 
distribution, drift, type, development and concentration of sea ice is 
necessary to safety of navigation, fisheries, extraction of oil and gas in 
Polar Regions.

An effective source of information about ice cover in Polar Regions 
are satellite observations. Satellites provides images of the Earth surface 
in visible, infrared (IR) and radio bands. Radar devices allow to obtain 
information about the surface being studied, regardless of its luminance 
(ie, at any time of day) and the presence of cloud cover. This property of 
the radar data is particularly valuable in solving problems related to the 
need to obtain information about the state of the ice cover a given area 
in a short time (regardless of weather conditions and time of day), as 
well as in solving problems that require continuous monitoring of the 
investigated area. For such tasks are included works on information 
support of year-round navigation on the Northern Sea Route, also 
vessels being in heavy ice conditions in the Arctic.

The possibility of obtaining information, regardless of the 
illumination and the presence of cloud cover using satellite radar devices
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presents of particular interest to Russia because geographic location of 
Russia defines weak illumination (short daylight) and a high percentage 
of cloud cover on the most of its territory. In addition, vast areas of 
Russia are characterized by low population densities and difficult 
access, which significantly limits the ground research. Conducting 
aircraft observations is currently limited in the Arctic basin in Russia 
and carried out only for certain tasks. At present, network meteorological 
stations have a great discreteness in the Arctic that does not give the 
opportunity to receive extensive data for forecasting development of ice. As 
a result, naturally, the greatest contribution in investigation of ice conditions 
are introduced regular radar researches [3],

Advanced satellite technology allows monitoring in real-time of the 
formation of ice cover, the beginning of ice formation until the release 
of waters from the ice. Directly satellite data may transmit to any 
autonomous reception centers of information, as well as on larger 
vessels and icebreakers. In particular, it allows processing of radar data 
in real time, the results of which can be used widely in pilotage in heavy 
ice conditions and the polar night.

A sample list of observations and the measured parameters performed 
using satellite equipment in the Arctic:

- Research of ice drift;
- The distribution of ice cover in the area;
- Estimate of the geometric dimensions of the ice fields;
- Concentration of sea ice;
- Hummocking, compression of the ice cover. [4]
The end result of processing satellite information may be digital thematic 

maps. Construction of thematic maps of ice conditions and the provision of ice 
information to consumers makes the Arctic and Antarctic Research Institute - 
AARI. Data can be provided through the Internet. Extensive information of 
the processed satellite data is accumulated in the Unified State Information 
System on the situation in the oceans (www.data.oceaninfo.ru).

Thematic maps of ice conditions contain the following classification of 
the ice, developed using the nomenclature of sea ice WMO (Table 1) [5]

Table 1

Thickness, cm Classification of ice (exact) Classification of 
ice (rough)

0 Open water Purely

<10 Dark nilas 
Light nilas Nilas

10-30 Grey ice 
Grey-white ice Young ice

30-200
Thin first-year ice / white ice 
Medium first-year ice 
Thick first-year ice

First-year ice

Second-year ice

http://www.data.oceaninfo.ru
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Data on the ice are plotted on a map of the polar stereographic 
projection; each classification of ice has its own conditional color, which 
allows visualizing the ice situation in the navigation area. Different 
types of ice easily recognized on the map.

Using Review ice charts of the Arctic Ocean by AARI, are compiled 
on the basis of satellite data, we can trace the formation or release from 
ice of the Arctic sea and give forecasts of the development of the ice 
situation. This makes it possible to plan transport operations, step by 
step, as the deterioration or improvement of transport conditions of 
navigation.

Currently, cartographic image is the most common way of 
presenting information about the condition of the ice cover. All ice maps 
can be divided into four classes: 

o Large-scale maps and plans; 
o Operational ice charts; 
o Review ice charts; 
o Special ice maps.
Large-scale maps and plans are drawn up according to the data 

aircraft radar surveys, as well as aerial photography and helicopter 
visual observations on a scale of 1:500 000 and larger. The aim of these 
maps is the most thorough and detailed mapping of the state of the ice 
cover. The maps are represented all ice facilities that are critical 
navigational importance (leads, fractures, floe medium, grounded 
hummocks and iceberg).

Operational ice charts are designed for operations managers, it 
typically covers the waters all the sea or the part in which an operation 
that reflect the zone of ice of different concentrations, types of ice age, 
ice hummocking and other characteristics of the state of ice cover.

However, modem methods of ice observations have certain 
restrictions on the periodicity, the region of observation, the composition 
and the accuracy determined the characteristics of sea ice. Therefore, in 
the onshore centers are produced a multi-channel aggregation of 
information (satellite, aircraft, visual tool, ships and icebreakers), and
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are reduced into a single map partially asynchronous ice information. 
These integrated ice charts (Figure 1) are differed completeness 
coverage ice situation and increase the reliability of information in 
whole in the maritime operations.

Transfer ice maps to users (ships, icebreakers, offshore headquarters 
operations) may be carried out on terrestrial or satellite telephone 
channels in the facsimile mode or in coded form.

Review ice charts are prepared as a generalization for a certain 
period of time (decade, month, season) over the sea area or the entire 
Northern Sea Route. Maps are compiled in a major foreign and domestic 
ice centers. [7]

Special ice maps are maps of the probability of predominance ice of 
different age, maps of the middle and extreme value ice borders, maps 
of average hummocking. Results of primary processing and review of 
operational ice charts are presented in summary form on these maps.

Thus, at present you can get information all the ice characteristics 
from satellite imagery that are needed to assess the safety of 
navigation. Using the operational maps produced by satellite data, we 
can analyze the state of the ice cover on the routes of navigation and 
assess the ice conditions in any Arctic region.

Work on the assessment of ice conditions in polar regions of Earth 
on the basis of processing of satellite radar data have a number of 
scientific and practical results. Currently information support vessels is 
held with radar information and the results of its processing in the 
Northern Sea Route.

Joint processing, analysis and interpretation of satellite, mapping 
and land data on base of modem GIS technology will significantly 
increase the possibility of solving a wide range of applications such as 
monitoring of emergencies, all-weather monitoring of ice conditions on 
the Northern Sea Route, ensuring safe navigation and fishing on the 
world's oceans. [3]
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Ta>K cabic). c p e a H n e , a e n e n e  (aHOM aabHO a e n e n e ) .  
H a B n ra n n o H H b ie  x a p a K T e p n c m K n  b  K a a u o M  h 3  3 t h x  m n o ß  
a e a o ß b ix  ycao B H H  n  oya .vT  o n p c a c a a T b  SKOHOMHHHOCTb. 
3(JxJ)eKTHBHOCTb h  6e3onacH O C T b T p aH cn o p T H b ix  o n e p a n n n .

C o ß p eM eH H b ie  cnyTHHKOBbie T e x H o a o r n n  n o iB o a a iO T  b  
peacH M e p e a a b H o ro  B peM eH n O T c a e a m B a rb  o 6 p a 3 0 ß a H n e  
a c a a H o r o  n o r p o ß a .  H a n a a o  a c a o o o p a ïO B a m ia  a o  n o a H o r o  
ocBOOO’/K 'acH na a K B aT o p n n  o to  a b a a .  3 t o  a a e T  B03M05KH0CTb 
n a a H n p o B a T b  T p a H c n o p r a b ie  o n e p a n n n  n o sT an H O  n o  M epe 
y x y a m c H n a  n a n  y a y n m e m r a  T p aH cn o p T H b ix  y c a o B n i i  n a a ß a H n a .
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OaHa H3 Ba>KHCHLUH\ 3K0H0\IHLICCKHX XapaKTepHCTHK ApKTHKH ---
T p a H cn o p T H a a . /laabHciiincc o c b o c h h c  A p k t h k h  TpyaHO npcacTaBUTb 
6e3 pacumpcHna HaBuramin n o  C eB epH O M y M opcK O M y n y r a  (CMTI). 
T p a c c b i  CMTI n p o n e r a iO T  H a a K B a T o p n a x  a p K T H iccK H x M o p e ii  n  
pacnoao’/KCHbi b  ocoobix k a h MaTH licc k h x  ycaoBnax. rae 
n poaoa>KHTca b Ha a n  cypoßaa 3HM a n p n  k o p o t k o m  n  x o a o a H O M  a e T e  

o ö y c a o B a n B a r o T  ooabuiyK) aeaoBH TO C Tb M o p e ii  n  H B aaiO T ca raaB H biM  

npcnaTCTBHCM a n a  n p o x o a a  c y a o B  H a maHHTcabHbix O T pe3K ax T p a c c b i  

n  b  o n p e a e a e H H b in  nepnoa BpeM eH H .
JleaoBbin noKpoB OKa3biBaeT ooabuioc b h ih ih h c  Ha 3<JxJ)eKTHBHOCTb 

n 6e3onacHOCTb MopcnaaBaHna. no3TO\iy MaKCHManbHbrä y h c t  

HaBnrannoHHbix xapaKTepncraK aeaanoro norpoßa npn naaHnpoßaHnn 
n ocymecTBaeHHH HaBnrannn npnoopcTacT pemaioinee maacHuc.

C r e n e H b  c a o a c H O c r a  n p o B c a c H n a  M o p c ic n x  a p i m i i c c K i i x  o n e p a n n n  

o n p e a e a a iO T  06 m a a  aeaoB H TO C T b, n a o m a a b  n  n o a o a c e H n e  a e a a n b ix  

M accH BO B, T o a u iH H a  a b a a ,  p a c n p e a e a e m i e  a b a o B  p a 3 H o i i  c n a o n e H H O c r a  
n  B 0 3 p a c T a , C T pyK T ypa n  x a p a K T cp  a e (J )o p M a n n n  a e a a H o r o  n o r p o ß a  

( e n c a m e ,  T o p o m e H n e ) .  IIp oaoaacH T eab H O C T b  H a B n r a n n n  b o  m h o to m  

3aBHCHT OT cpoK O B  H a n a a a  y c T o ih n iB o r o  a c a o o o p a  iO B aH na. H a n a a a  

TaaHHtf a b a a ,  p a ip y u iC H n a  n p n n a a  n  o h h ih c h ih i  M o p a . Ohh b  c b o k )  

O H cp ca b  o o y c a o B a c H b i  o c o o c h h o c t h m h  c a o n c H B H m x c a  b  o n p ea e a e H H O M  

r o a y  a e a o B b ix  y c a o B n i i .
MHoroaeTHHH onbiT aeaoBoro naaBaHna noKa3biBaeT, l i t o  b  

OTaeabHbie roabi b  A p k t h k c  MoryT (JiopMnpoBaTbca Tiraceabie aeaoBbie 
ycaoBHH, 3HaLiHTC3bH0 3aTpyaHinornne npoBoaKy TpaHcnopTHbix cyaoB 
c  noMOiHbio aeaoKoaoB. Taicace OTMenaiOTca n aericne y c a o B i ia  b  

ApKTHKe, Koraa b o 3 m o h c h o  CBOOoaHOC naaBäHne no h h c t o h  Boae. 
OaHaKO n b  3TOM c a v i a e  Bonpoc 0  6e3onacHOCTH MopenaaBaHini b  

ApKTHKe He CHHMaeTca. [1]
K p o M e  T o r o  H a O T a ea b H b ix  y ia c T ic a x  T p a c c b i M oryT  B03HHKaTb h  

a o a r o  c o x p a H H T b ca  Ta>K cabic a b a b i ,  o a o ia ip c a o in H C  n p o x o n c a e m ie  

c y a o B .  H a n p H M e p , b  a c T H n ii H aBHranHOHHbra n c p n o a  H a T p a c c e  
H a p a a y  c  v ia c T K a \iH . C B o 6 o a H b i\n i o t o  a b a a ,  B C T penaiO T ca o o a b u m c  
C K o n a cH n a  —  a c a a H b ic  M accH B bi, ;n b iK a \in  n p e r p a n c a a io in H e  T p a c c y  

C eB M o p n y T H . /h i c a o K a m n i  M accHBOB a b a a  b  n e a o M  n o c T o a H H a , h o  h x  

rp aH H n b i m aH H TcabH O  h îm c h îh o t c î i  b  p a u n i H b i c  r o a b i .  J le a o B b ie  

y ca o B H H , 6aH 3K H e k  cp eaH H M , x ap aK T ep H 3y iO T ca  M H oroaeT H H M H  

h  a o a  K )ac h  h  a  m h  3a  noao>KCHHCM h  r p a H H n e ii a b a o B  p a 3 H b ix  B 0 3 p a cT H b ix  

xap aK T ep n cT H K , n a o in a a b io  p a c n p o c T p a H C H n a  h  p a 3 H o ii  
cnaoHCHHOCTbK) a b a o B . O h h  H B aaiO T ca n e p e x o a H b iM H  h  

xapaK T epH 3yiO T  a e a o B b ie  y c a o B i ia .  o i h î k h c  k  H opM aabH biM  a n a  
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aäHHoro pernoHa. Tunbi aeaoBbix y c . to b h h  t c c h o  CBinaHbi c naomaabK) 
acaaHbix MaccHBOB. B  roabi c TancenbiM, cpeaHHM h  aericHM TiinoM 
aeaoBbix ycaoBHH HaomoaaiOTca cooTBeTCTBemio Hanoonbinaa. 
cpeamia h HaiiMCHbuiaa aeaoBHTOCTb, a  Taioice MaKCHM aabHbie, 
cpeaHHe h  MmmMaabHbie nao m aan acaaHbix MaccHBOB.

H aB iiraiiH O H H bic x  a p  a k t c  p  h  c t h  k h  b  Ka>Kao\i h 3  3 t h x  T iinoB  
a e a o B b ix  y cao B H H  h  o y a v T  o n p c a c a a T b  SKOHOMHiHOCTb. 
3(JxJ)eKTHBHOCTb h  6e3onacH O C T b T p aH cn o p T H b ix  o n e p a n n n .

BanCHbIMH HäBHrailHOHHblMH aeaO BbIM H  XapäKTepHCTHKaMH 
H B am oT ca cnaoiC H H O C T b. rp a H iiiib i p a c  n p o c T p a  hc  h u s i  a b a a  n o  
r p a a a n n a \ i  B 0 3 p a cT a  (T oam H H bi a b a a ) ,  (JiopMbi a b a a  - n a o m a a b  
aeaH H blX  MaccHBOB, TOpOCHCTOCTb H CHCaTHe MOpCKOrO a b a a .  n o a  
B a m m n e M  n p i ip o a H b ix  (JiaicTopoB BOCTOHHbie h  3 a n a a H b ie  My k o t c k o c . 
EapcHiiCBO h  K a p c K o e  M o p a  b c c h o h  p a H b rn e  o h h  in a  « n e a  o t  a b a a  h  
CTaHOBHTCH aocT ynH biM H  a n a  c y a o x o a c T B a . B  ncH T p an b H b ix  M o p a x  
J la n T e B b ix  h  B o c t o h h o - C h ö h p c k o m  j c t h c c  T a a m ic  a b a o B  H acT y n aeT  
3H anH TenbH O  n o 3 a H e e . 3 t o  n o 3 B o n a e T  Ha b u r a  u n io  b  b o c t o h h b ix  h  
3 a n a a H b ix  p a i io H a x  T p a c c b i H a m m a m  b  o o n c c  p aH H n e , a  3aicaHHHBaTb b  
o o n c c  n o 3 aH H e cpoK H , h c m  b  ucH T p an b H b ix  p a ik m a x .  I la a B a H H e  c y a o B  
n o  T p a c c e  nacT O  o c n o a c iia e T c n  nao x H M H  ra a p o M e T e o p o n o ra n e c ic H M H  
ycnoB H aM H : TyMaHaM H, M opo3aM H , T eneH iiaM H , apcii(|)O M  n b a a ,
ooncacH CH H CM  c y a o B . [2 ] B c e  3 t h  (JiaicTopbi co cT aB aaiO T  o c o o c h h o c t h  
n e a o B o ro  n a a B a m ia ,  KO Topbie h c o o x o h h m o  ynH TbiB aTb a n a  
6e3onacH O C T H  H a B n ra n n n  H a T p a c c e  CMTI.

H ccn e ao B aH H H  a e a a n b ix  noK poBO B b  n o n a p H b ix  p a i io H a x  h m c io t  
m n p o K o e  H a y m io e  n  n p aK T im ecK o e  3 H an eH n e .

C T o m en  3peH H a H ayH H bix n ccn ea o B aH H H , n o n y n e H n e  H H (|)o p \ian n H  
o anH aM H K e a e a a H b ix  noKpoBOB B a n m o  a n a  H 3yneH H a H 3M eH eH nii 
p e r n o H a n b H o r o  icanM aT a, K poM e s t o t o  n c c n e a o B a H iia  no M o ra iO T  
n p o ra o 3 n p o B a T b  o ö p a 3 0 B a H n e  3 0 h  c m t h h  ( t o p o c o b )  h  p a c ra n c e m iH  
(T pcuiH H . p a 3 B o a n i i,  n o n b iH b n )  M o p c K o ro  n b a a  n  n o 3B ona iO T  n o n y n a m  
aaH H b ie  a n a  H 3yneH H a noßepxH O C T H bix  T e n e H n ii b  M o p a x  n  O K eaH ax.

C npaKTHHecKoií t o h k h  3peHHa, HH(|)opManna o npocrpaHCTBeHHOM 
pacnpeaeneHHH, apcií(|)c. mine, B03pacTe n  KOHneHTpannn MopcKoro 
nbaa HCOOxoauMa an a  ooccnciCHna 6e3onacHOCTn HaBnrannn, 
pbioonoBCTBa. ao o b iin  h c (|it h  h  ra3a b  nonapHbix paiioHax.

3(JxJ)eKTHBHbiM HCTOHHHKOM HH(|)opMauHH o aeaanoM  noKpoBe B 
nonapHbix paiioHax aBaaiOTca cnvTHHKOBbic HaomoacHiia. 
HcicyccTBeHHbie cnyTHmcn 3eMan (HC3) ooccnciHBaiOT cneMicy 
3eMHoii noBepxHOCTH b  BnanM O M , HH(|ipaKpacHOM (HK) n 
paanonoKannoHHOM anana30Hax. PaanonoKannoHHbie ycTpoiicTBa
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no3BOJunoT noaynaTb HH(|)op\iauHK) 06 HCcacaycMoii noBepxHOCTH 
He3aBHCHMO OT ee ocBemeHHOCTH (T.e. b mo6oe Bpc\ia cyTOK) h 
Haannna oönaHHoro noKpoBa. YKa3aHHoe cboííctbo 
paUHOJIOKailHOHHblX jaHHbl.X npCaCTHBaaCT OCOOYK) UCHHOCTb npn 
pemeHHH iaaan. CBaaaHHbix c HCOOxoanMOCTbK) noayncHHa 
HH(J)OpMaiIHH 0 COCTOtfHHH .ICjaHOTO nOKpOBa 3aHaHHOH TeppHTOpHH B 
C5KaTbie epOKH (He3aBHCHMO OT nOrOJHblX yCJIOBHH H BpeMeHH cyTOK), a 
TaioKe npn pemeHHH iaaan. tpcoykhhhx ocymccTBacHHa 
HenpepbiBHoro MOHHTopHHra HCcaejycMoro paiioHa. K noaooHbm 
iajanaM othochtch paooTbi no HH(|)op\iauHOHHO\iy ooccncacHUK) 
KpyrjioroAHHHOH HaBuraunn Ha CeBMopnyTH, a Taioice cyhob. 
OKa iaBumxca b Ta>Kcabix aeaoBbix ycaoBnax Apkthkh.

B03M05KH0CTb nO.lY LICHHi[ H H (|)O pM aU H H  He33BHCHMO OT
ocBemeHHOCTH h Hannana oönanHoro noKpoBa c noMombio
CnyTHHKOBbIX pajH O .lO K aU H O H H bIX  yCTpOHCTB n p e jC T aB .iaC T  OCOÖblH
HHTepec ana Pocchh, t.k. rcorpa(|)HLiccKoe pacnononceHHe Pocchh 
onpcacaacT caaoyio ocBemeHHOCTb (kopotkhh cbctoboh acHb) h 
BbicoKHH npoucHT noRpbrraa oo.iaHHOCTbK) óoabmeii nacra ee 
TeppHTOpHH. KpOMe TOTO, OOUIHpHblC TeppHTOpHH POCCHH 
XapaKTepH3yK)TCH HH3K0ÍÍ njlOTHOCTbK) HaCC.lCHHa H
TpyAHOAOCTynHOCTbK), HTO CymeCTBeHHO OipaHHHHBaeT B03M05KH0CTH 
Ha3eMHbIX HCC.lCJOBaHHH. ripOBCHCHHC CaMOJieTHbIX Ha6.1K)JCHHH B
ApKTHHecKOM 6acceíÍHe Pocchh b HacToamcc Bpc\ia orpaHHHeHO h 
npoBOAHTca TOJibKO aaa pcmcHna onpcacacHHbix 3aaan. B HacToamcc 
BpeMH MCTCopoaornHCCKaa ceTb cth Hirnii b ApKTHKe HMeer 6ojn>myK) 
AHCKpeTHOCTb, HTO He jaCT B03M05KH0CTb nOJiyHaTb OOUIHpHblC jaHHblC 
AJIH np0TH03Hp0BaHHH H pa3BHTHH 3CJ0B0H OOCTHHOBKH. B CHJiy 3TOTO 
3aKOHOMepHO, HTO HaHOO.lbUIHH BKJiaH npH OCBCmCHHH 3CJ0B0H 
OÖCTaHOBKH BHOC5IT pCTVaapHblC paa HOHO I«1 H HO H H bIC HCC.lCJOBaHHa 
ocymccTB.iacMbic c noMombio PJ1C cnyTHHKOBoii CHCTeMbi. [3]

CoBpeMeHHbie cnyTHHKOBbie tcxhojiothh no3BOJunoT b pencHMe 
peajibHoro BpeMeHH OTcnencHBarb oopaiOBamic aena hoto noKpoBa, 
Hanajio acaooopaaoBaHna ao nojiHoro ocbo6o>iuchh;i aKBaTopHH oto 
nbaa. HcnoepcacTBCHHO nepeaana cnyTHHKOBbix aaHHbix B03M05KHa Ha 
mo6bie aBTOHOMHbie nyHKTbi npucMa HH(|)opMaunH. a TaioKe Ha 
KpynHbie cyaa h aeaoKoabi. B nacTHOCTH, 3to noiBoaacT npoBoaHTb 
oöpaöoTKy aaHHbix PJ1C b onepaTHBHOM penóme, pe3yabTaTbi KOTopoii 
HiHpoKO MoryT HcnoabiOBaTbca npn npoBoane cyaoB b Ta>Kcabix 
aeaoBbix ycaoBHax h noaapHoii hohh.
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I lp H M e p H b f f l  nCpCH C H b B U JO  B HaO.TKUCHHH H H !M C p;iC M bI\ 

n a p a M e T p o B , B b in o .iH a c M b ix  c  n o M o m b io  cn y T H H K O B o ii a n n a p a r y p b i  b  

A pK T H K e:
- HccjieAOBaHHe npcinjia .ibja:
-  p a c n p c jc a c H H C  . ic c u iH o ro  n o K p o B a  b  p a í ío H e ;

- oucHKa rcoMCTpuHCCKHx pa3MepoB acjaHbix noneii;
- cmoMCHHOCTb MopcKoro jibna;
- TOpOCHCTOCTb, OKaTHe .TCJHHOTO noKpoBa. [4]
KOHCHHbIM p e 3y jIbT aT O M  OÖpaÖOTKH cnyTH H K O BO H  H H (|)O p\iaU H H  

M O ryT  HBJIHTbCH HH(|)pOBbIC TCMaTHHCCKHC K ap T b l. I lO C T p O eH H e 

T e M a T n n e c K H x  K ap T  c ie n o  b o h  o o c t h h o b k h  h  n p c n o c ra B c iC H H C  . i c j o b o h  

H H(J)OpM aiIHH nO T peÖ H T ejIH M  n p O H iB O JH T  ApKTHHCCKHH H

AHTapKTnnecKHH HayHHO-HCCJienoBarejibCKHH HHCTHTyT (AAHHH). 
/laHHbic MoryT npcnocraBcniTboi nepea Hhtcphct. OouinpHaa 
HH(J)OpMaiIHiI no OÖpaÖOTaHHbIM CIiyTHHKOBbIM CUlHHblM 
aKKyMynnpycTca b  Ejhhoh rocynapcTBCHHon cncTeMe HH(|)opMaunH 06 
oôcTaHOBKe b  MnpoBOM OKeaHe (ECHMO).

Pecypc npcnocTaB.aacT o6o6meHHbie Kapra cieno b o h  o o c t h h o b k h  

CeBepHoro JlenoBHToro OneaHa (CJ10). Macumio t b c p h o h  Konnn 
cooTBeTCByeT 1:10 000 000 h j i h  1:5 000 000. B c i c t h h h  nepnon (moHb - 
ceHTHÖpb) KapTbi OTpancaiOT pacnpcjcciCHHC cibja no oooomcHHbni 
rpanaiiHHM en.iOHCHHOCTH 1-3, 4-6, 7-8, 9-10 oaciciOB. b  3 h m h h í í  nep non 
(Hoaopb - Mail) - pacnpcjcacHHC cibja no o6o6meHHbiM rpanaunini 
B03paCTa (TOJiniHHbl JIbna) - HHJiaCOBbie, MOCIOJblC. OJHOCICTHHC 
(TOHKHe, CpCJHHC. TOJICTbie) H CTapbie. C6op (OCpCJHCHHC) 
HHiJiopMaiiHH Bbino.iHacTca 3a h b y x - .  nHTHCYTonHbní ncpnon Ha 
nepByio h c h c c i io  Kaauoro Mec>ma. Kapra cocTaBjnnoTOi no cuiHHbiai 
HC3, c y j o b  h  nociapHbix c t h h h h í í .  rio KapTaM m o h c h o  YBHjCTb 
pacnpcjcacHHC rpaHnu B03pacTm>ix 3 0 h  cibja h  h h c t o h  Bojbi. /laHHbic 
M05KHO nO.lYHHTb 3a HeCKOJIbKO JICT nO MeOmaM H JHHM. CBOOOJHblH 
nocTyn k  KapTaM b  c c t h  H h t c p h c t  opraHH30BaH b  3anep5KaHHOM 
pe5KHMe, 3anep5KKa -  1 Meoni. /lo c t y  n k  apxnBy KapT c 2004 roja.
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TCMaTHHCCKHC K apTbl JCJOBOH OOCTilHOBKH npCJCTaBJCHbl 
CJCJVLOLUCH K.iaCCH(|)HKaUHCH Jb JO B . pa3pa6oTaHHoii c 
HcnojTb30BaHHeM HOMeHKjiaTypbi Mopcicnx jibjOB BMO (Taöji. 1) [5]

Tao.iHua 1

ToaiUHHa B CM KjaccH(|)HKauna a b j o b  TOLiHaa KaaccH(|)HKauna 
a b j o b  rpyöaa

0 OTKpbiTaa bo  ja M HCTO

< 1 0
TeMHblH HHaac 
C’BCTJblH HHjae Hnaac

1 0 -3 0
Cepbrä ae j 
Ccpo-ocabiH ae j Moaojoü ae j

3 0 - 2 0 0

T o h k h h  o j h o j c t h h h  ae j 
(ocabiii aej)
CpejHHH o j h o j c t h h h  ae j 

Toacraii o j h o j c t h h h  ae j

OjHOaeTHHH
ae j

> 2 0 0
.̂ByxaeTHHH ae j 

M h o t o  j c t h h h  ae j Crapbrii ae j

/laH H b ic  n o  j b j y  H aH O caTca H a KapTv n o j u p H o n  
C T cp co rp a ( |)H LiccKOÜ npocK U H H . K a>Kjaa K a a c c n (|w K a H n a  jb jO B  h m c c t  
CBOH yCJIOBHbffl UBCT. HTO nO 'ÎBOjaCT H a U a jH O  npCJCTaBHTb JCJOBYLO
oöcTaH O BK y b  p a i io H e  n a a  B arn ia . P a u m iH b ic  T n n b i a b j a  öbiC T po n  
uerK O  p a c n o m a iO T c a  H a KapTC.

M c n o a b iv a  o ö io p H b ic  a c j o ß b i c  K a p r a  CJIO, a c j o ß b i c  K a p r a  
Eßpa3HHCKOH A p k t h k h  h  p e rn o H a a b H b ie , npcjC T aB .iC H H bic AAHHH h  
cocT aB jieH H bie H a o c h o b c  cnyTHHKOBbix ja H H b ix . m ovkho c a e jH T b  3a  
CTaHOBJieHHeM HUH OCBOOO’/KJCHHCM ApKTHHCCKHX M O peií OTO J l b j a  H 

j a ß a T b  np o T H 0 3 b i H a p a iB im ic  j c j o b o h  c i m a u i m .  3 t o  j a c T  
B03M05KH0CTb n jiaH H poB aT b T p aH cn o p T H b ie  o n c p a u H H  no3T anH O  n o  
M epe y x y j in c H H a  h j ih  y a y u in c H H a  T p aH cn o p T H b ix  y c j o b h h  n a a B a H u a .

B H a c T o a m c c  B p c \ia  K apT orpa(|)H LiccKOC H3o6pa>KCHHC a ß a a c T c a  
H a u o o a c c  p acn p o cT p aH eH H b iM  c n o c o 6 o \ i  n p c jC T a B a c H u a  H H (|)opM auuH  
o c o c t o u h h h  a e  j o  B o ro  n o K p o B a . B c e  a c j o ß b i c  K a p r a  m ovkho 
n o j p a  u c jH T b  H a u c r a p c  ic a a c c a :

•  Kpy nHOM acLUTaoHbic K a p r a  h  n aaH b i:
•  onepaTHBHbie a c j o ß b i c  Kaprbi;
• oö iopHbic acjoßbic Kapra;
•  cncuuaabHbic acjoßbic Kapra poKHMHoro xapaKTepa.
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K p y n H O M a c u iT a o H b ic  K a p r a  n  n j ia H b i  c o c T a B ju n o T c a  n o  ja H H b iM  
aBHaUHOHHbl.X p  a  J  H 0 .10 K a  U H O H H b IX CbCMOK. a  TaiOKe a3pO (|)O TO C bC \IO K  H 
B ep T O JieT H b ix  B H 3 y a jib H b ix  H ao .iK X iC H n n  b  M a c n m iö c  1 :5 0 0  0 0 0  n  
K p y n H e e .  3 a n a n e n  T a ic n x  K ap T  a B . ia c T c a  M aK CH M ajibH O  n o n p o Ö H O C  n  

jC T a .ib H O C  OTo6pa>KCHHC c o c to ; ih h ; i  . i c j O B o r o  n o K p o B a .  H a  K a p T a x  

H io6pa>K aK )Tca B ce  a c j o ß b i c  o ö b e K r a ,  h m c k ) lu h c  B aa cH o e  

H aB urauH O H H O C  m a n c H n c  (K aH a jib i, p a iB O j ib a .  O T jc . ib H b ic  K p y n H b ie  
a c j o ß b i c  n o . i a .  C T a M y x n  n  a n c ö e p r n ) .  B m c c to  K p y n H O M a c u iT a o H b ix  

. ic jO B b ix  K ap T  M o ry T  6 b m >  n c n o j ib 3 0 B a H b i  (|)OTO K apTbi. c o c r a B . ia c M b ic  
n o  CHHMK3M aBH aU H O H HblX  p a  JH O .IO  I«1 UHO HH bIX CTaHUHH OO KO BO TO 

O O iO p a  HJIH n o  CnyTHHKOBbIM  H 3o6pa>K C H H tf\I BblCOKOTO p a ip C U IC H H a

( H C 3  E R S ,  R A D  A R S  A T ) .  O  e w a  ko c u a  n o n y n e H n a  (JiOTOKapT H a 
o o b c k t c  jo.T/K H bi öb iT b  c n c u n a .ib H b ic  K aH ajibi c b ;i !h c u a  n p n e M a  
(JiOTOKapT C OCpCrOBblX .ICJOBblX UCHTpOB.

O n e p a T H B H b ie  . ic jO B b ic  K a p r a ,  n p c j H a m a n c H H b i c  c u a  
PYK0B0.1HTC.1CH O nC paU H H . OOblMHO OCBCIHaiOT a K B a T o p m o  B c e r o  M O pa 

n i n i  r o n  e r o  n a c r a ,  b  K O T o p o ii o c y m e c T B jn n o T c a  o n e p a n n n .  
O TO Ö paacaiO T 3 0 H b i i m o b  p a u n m o n  c n .io n c H H O C T n . B n j b i  i m o b  n o  

B 0 3 p a c T y ,  T o p o e n c T O C T b  . ib j i a  n  n p y r n c  x a p a K T e p n c T m c n  c o c T o a H n a  

. i c n o B o r o  n o K p o B a .

OjHaKO Bce coBpeMeHHbie MCTOjbi .icnoBbix Hao.iKXiCHnn h m c i o t  
onpenc.iCHHbie orpaHnncHna n o  ncpnonnm ocTn. paiioHaM 
HaÖjnoAeHHH, cocTaBy n  t o h h o c t h  onpcnc.iacMbix xapaKTepncmK
MOpCKHX JlbAOB. n 0 3 T 0 M y  B OCpCTOBbl.X HCHTpa.X OÖpaÖOTKH 

np o H 3 B O A H T ca  K O M n n e K c n p o B a H n e  M H o ro K a H a jib H o n  H H (|)o p M an n H  

(cn y T H H K O B o n , a B n a n n o H H o n  H H C T p y M eH T a jib H o n  n  B H 3 y ajn > H o n , o t  
e y /IO B  H .IC JO K O .IO B ). H C BO JH TC a B C.1HHYK3 K a p T y  naCTHHHO 
a c H H x p o H H a a  . i c n o ß a a  H H ( |)o p M a n n a . T a ic n e  K O M njieK C H bie . ic jO B b ic  

K a p r a  ( p n c . l )  O T jn ra a iO T c a  n o j r a o T o n  o c B C in c H n a  . i c j o b o h  o o c t h h o b k h  
H a  B ceM  T e a T p e  M o p c ic n x  o n e p a n n n  n  n o B b im e H H o n  n o c r o B e p H O c r a o  

H H iJ to p M a n n n .

r i c p c n a n a  .ic jO B b ix  KapT noTpcÖHTC.iaM  ( c y n a ,  .icnoK O .ib i. n m iö b i  
M o p cK H x  o n e p a n n n )  m o ik c t  o c y m c c T B . ia T b c a  n o  H a3eM m >iM  h j ih

CnyTHHKOBbIM  TC.lC(|)OHHbIM  K aH a jiaM  B (JiaKCHMHJIbHOM pC ’/KHMC HJIH B 

3aK O nnpO B aH H O M  BH JC.

O ö i o p H b i c  j ie n o B b ie  K ap T b i c o c T a B ju n o T c a  KaK o ö o ö m c H n a  3a  
o n p c n c . iC H H b in  npoM O K V T O K  B peM CH H  ( . r e m u a .  M c c a n .  c e 3 0 H )  n o  

a K B a ro p H H  M o p a  h j ih  B e e i l  T p a c c e  C e B e p H o r o  M o p c K o ro  n y r a .  
C o c T a B ju n o T c a  o Ö 3 o p H b ie  K ap T b i b  K p y n m > ix  3 a p y ö e 5 K H b ix  n  
OTCMCCTBCHHbl.X .IC JO B blX  n e H T p a X . [7 ]
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K cncunaibHbiM jcjO Bbm  KapraM pokhm hoto  xapaKTcpa 
OTHOCHTCH KapTbi BCpOÍITHOCTH npeOÖjiajaHHH Tb j a  TOTO HJIH HHOTO
B03pacTa, KapTbi cpcjH cro h  3KCTpeMajn>Horo nojo>KCHHH kpomok h 
rpaHHii jib ja, KapTbi cpcjHcii to p o c h c to c th . Ha 3 th x  KapTax b 
oöoömeHHOM b h jc  npc j c r a  b jh io tch  pe3yjibTaTbi oopaooTiai 
nepBHHHbix oö iopHbix h onepaTHBHbix jiejOBbix KapT.

TaKHM oöpa30M, b HacTOiimcc Bpc\i;i no CnyTHHKOBbIM jaHHbni co 
CHHMKOB M05KH0 nOJiyHHTb HH(|)OpMaiIHiO nO BCeM JCJOBbIM 
xapaKTepncTHKaM, KOTopbie H co6xojn\ibi j jih  oiiCHKH 6e3onacHoro 
njiaBaHHa. M cnojbivn onepaTHBHbie KapTbi. cocraBjiemibie no jaHHbni 
HC3, M05KH0 npoBecTH aHajiH3 coctohhhh jiejHHoro noKpoBa no 
TpaccaM njiaBaHHa h  j;iTb ouchky jc jo b o íí oocthhobkh b jhoöom 
ApKTHHeCKOM paño He.

PaÖOTbl no OLICHKC JCJOBOH OOCTHHOBKH nOJIHpHblX paHOHOB 3CMJH 
Ha OCHOBe OÖpaÖOTKH cnyTHHKOBbix pa JHO JO KH LIHO HHblX jaHHblX 
HMeiOT iicjbní p a j  HaynHbix h  npaKTHnecicHx pcîyjbTHTOB. B 
HHCToaiHCC BpcMii npoBOjHTCii HH(|)opMauHOHHOC oöecneneHHe CyjOB. 
HaxojauiHxca Ha Tpacce CeBMopnym, pa jh o  jo  kh liho hho ií
HH(|)OpMHIIHCH H pCHyjbTHTHMH ee OÖpaÖOTKH. HojiyHCHO MHOTO 
neHHbix HaynHbix 3HaHHH o CTpyKrype h  jHHaMHKe MaTepHKOBoro h 
MopcKoro j b j a  b nojapHbix pcruoHax 3cm jh. nocTpoeHbi
pajHOJOKailHOHHbIC H pajHOMCTpHHCCKHC KapTbi OTJCJbHblX peTHOHOB 
ApKTHKH H AHTapKTHKH, B TOM HHCJC BnepBbie ÖblJia CO'ijaHH 
mi(|)poBaa pajHOJOKamiOHHaa KapTa AmapKTHjbi. Coîjhho  
nporpaMMHO-MaTeMaTHHecKoe oöecneneHHe nepBHnHoii h 
TeMaTHnecKoii OÖpaÖOTKH pa jh o  jo  ihi u ho h ho ii hh(|)opmhiihh. 
OTBenaioinee bhcokhm TpcooBaHiiaM MHpoBbix CTaHjapTOB. 
HaKonjCHHbiií onbiT no oöpaöoTne h HHTcpnpcTaiiHH cnyTHHKOBbix 
pa JHO JO KH LIHO HH bix jaHHblX IipH H3yneHHH JCJOBOH OÖCTHHOBKH
pacnpocTpaHeH Ha jp y rn e  oöjhcth hccjcjobhhhh. t3khc KaK
MOHHTOpHHT B03JCHCTBHH H a OKpy5KaiOIHyiO CpCJY HC(|)THHbI.X H 
ra 3 0 B b ix  pa3 p aÖ 0 T 0 K  3a na j  h o  ñ C h ö h p h .

B HHCTOaiHCC BpCMII npOBOJHTCH paÖOTbl no MC'/KJYHapOJHOMY 
coTpyjHHnecTBy no H3yneHmo jc jh h o to  noKpoBa b nojapHbix 
pernoHax 3cm jh Ha ochobc Hcnojn>30BaHHH pa jh o  jo  Ka liho hh bix 
jaHHbix c OTenecTBeHHbix h  3apyöe5KHbix kocm uhcckhx chctcm.

CoBMecTHaa oöpaöoTKa, am uH i h HHTcpnpcTaiiHH cnyTHHKOBbix, 
KH pTO rpa(|) H LICC K HX H H33CMHbIX jaHHblX Ha Öa3e COBpeMCHHblX 
rCOHH(|)OpMaiIHOHHbIX TCXHOJOrilH CymeCTBeHHO nOBbICHT 
B03M05KH0CTH pemeHHH mHpoKoro Kpyra npiiKjajHbix sajan. t3khx KaK 
MOHHTOpHHT paHOHOB npe3BbmaÍÍHbIX CHTyaiIHiÎ. BCCnOrOJHblH
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MOHHTOpHHr JCJOBOH OOCTHHOBKH Ha TpaCCe CeBMOpnyTH,
oöecneneHHe 6e3onacHoro MopenjaBaHHH h pbiöojiOBCTBa Ha 
aKBaTopHHx MnpoBoro oiceaHa. [3]
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NATURE VOICE PROJECT «OUR ESTUARY, RICH, RICH»
Francisco Requejo 

Sagrado Corazon School, Spain 
E-mail: fird@edu.xunta.es

npoE K T  r o j i o c  n p iip o /ib i «h a h ia  b o t a t o e  y c t b e »
OpaHUHCKO PeKbexo

Ultcojia Ce. Kopacona, Hcnamrn

In the present academic year 2009-2010, the “Sagrado Corazón” 
School in Ferroi (Spain) will be taking part in the thirteenth Nature 
Voice project which promotes respect for the defense of nature amongst 
children and young people.

It is our wish the majority of the teachers and the pupils of all age- 
groups collaborate to raise awareness amongst both children and adults 
who bathe in the seas and oceans of our coasts, especially in the estuary 
of Ferroi, so that they look after and the ecosystems, and learn the 
importance of not polluting.

We propose that 662 pupils and 35 teachers from our school 
participate in the project.

In the First World Conference of Marine Biodiversity held in 
November 2008 in Valencia (Spain), scientists declared that:

” Biodiversity and marine ecosystems are essential for our biosphere 
to function property and for the well-being of humanity“

The thirteenth Nature Voice project (Voz Natura) gives a much 
importance to Biodiversity, our school proposes to carry out a project so 
that our educational community knows, values, respects and takes care 
of the immense wealth of flora and fauna, as well as the landscape of our 
estuary, and the rest of the coastal region. There are the activities we 
plan to carry out:

GLOBAL ACTIVITIES
❖ Construction of a salt water aquarium with native species from 

our coastal.
The pupils will be able to take a closer look at the day to day life in 

the sea.
❖ Construction of a model of the Ferroi estuary to scale.
❖ “A cycle of the estuary of Ferroi”, where pupils, teachers and 

parents from our school will complete a circuit of the estuary to raise 
awareness of the importance to preserving our environment, specially 
our coastal. This will also promote the use of the bicycle as a healthy
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and environmentally friendly form of transport as an alternative to the 
use of motorized vehicles which cause a lot of pollution.. We hope that 
300 cyclists will take part..

ELEMENTARY EDUCATION! 3 - 12 years oldi
❖ Make a weekly display board dedicated to one marine species 

that has been chosen to look at that week.
❖ Representation of a live marine Christmas crib.
❖ A visit to the beach to collect shells which they can to make a 

display recreating the beach ecosystem for all to see.
❖ All the students by themselves create a story about the animals 

that settle in the estuary in Ferroi, the main character being a seahorse, 
and to make corresponding illustrations relative to the marine 
biodiversity.

❖ Use handicrafts or origami to make a typical marine animal of 
our coastal.

❖ A clean-up and preparation of the beach to promote respect for 
our coastal. Also collect information about the living beings that reside 
there and the characteristics of the inert elements.

❖ Use the information collected across a range of subjects, for 
mathematical problems, graphic, writing, drawings, etc.

❖ Do interactive activities on the biodiversity to make good use 
of the computer facilities.

❖ Have a chat with local fisherwoman working in the estuary to 
inform the children of the problems they encounter when they are 
fishing for shellfish.

❖ Make a map of the local areas particulary abundant in the 
different species of shellfish.

❖ A visit to the shellfishing areas to observe the two methods of 
collecting shellfish.

❖ Make a display of photos of the tools used in shellfishing and 
the different species collected.

❖ Make a display of photos to show the polluted areas of the 
estuary.

❖ Make a blog of all the activities included in the project.
❖ Make a video -  clip of our estuary.
SECONDARY EDUCATION ( 1 2 - 1 6  years oldi
❖ A walk where the pupils can capture with their cameras the 

different plant species that inhabit the coast in Ferroi, different 
landscape of particular interest, as well as the polluted areas of the 
environment.
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❖ Create and exhibition of photographs exposition taken so the 
educational community can get to know the estuary through the eyes of 
the children.

❖ A twinning project and cultural exchange of our pupils with 
those of a Norwegian school situated, if possible, on the coastal or near 
a fiord. We think the pupils in secondary education, who already know 
English could communicate by post or via e-mail path to exchange 
information about the estuary and the fiord. They could compare the 
differences in origin, morphology, flora and fauna, customs of our 
peoples, etc. The objective is to enrich the formation of respectful values 
for the different cultures, and of the environmental protection.

❖ A visit to the beach at low- tide with our pupils to get to know 
the flora and fauna that inhabit our coast, take of samples, conserve, and 
catalogue the species.

❖ A boat trip around the estuary to get to know it'smorphology 
and the typical defense systems.

❖ Make displays of the different species that inhabit the estuary 
for a all the other pupils to see and learn from.

❖ The children make a video- clip that promotes the wealth of the 
landscape above all the flora and fauna of our estuary.
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UPWELLING CHARACTERISTICS OFF SENEGAL AND 
SEARCH FOR COASTAL TRAPPED WAVES

Bassirou Diaw
Centre de Recherches Océanographiques de Dakar-Thiaroye 

(CROTD), Senegal 
E-mail: bdiawfara@vahoo.fr

XAPAKTEPHCTHKH AnBEJIJIHHTA Y nOEEPE'/Kbfl 
CEHETAJIA H HCCJIEflOBAHHE TTPHEPEHCHBTX 

3AXBAHEHHBIX BOJIH
Bacupy /Ino

L(eump OKeauoepacpuuecKux uccjiedoeauuû ffaKap-Tuapoüe, Ceuezcm
Senegal is characterized by two marine seasons: a cold season from 

December to May (period of trade winds and coastal cold waters) and a 
warm season from July to October (warm waters cover the whole 
continental shelf). November to December and May to June are 
transition periods. Offshore, there are two main surface circulation 
features: north equatorial current (westward with cold waters) and 
equatorial counter current (eastward with warm and salty waters). On 
the continental shelf the circulation is meridional. There is a southward 
current (with cold waters) from November to May, named “Canary 
current”, and a northward current (with warm waters), from June to 
August (Diaw, 1982).

The seaside region is seasonally influenced by trade winds which 
create vertical movements, bringing to the surface layer nutrients rich 
deep cold waters (coastal upwelling). That explains the high biological 
productivity of Senegalese coastal region and the very important place 
of fishery in the national economy.

In the Senegalese coastal zone the complex physical mechanisms 
which govern sea water masses add their effects to those of the 
important energy exchanges between ocean and atmosphere. There is a 
very important interannual, as well as seasonal variability. The 
variability occurs principally at the surface during the cold season and 
chiefly at depth (for thermal variability) during the warm season. For the 
sea surface temperature (SST), the seasonal variability can reach 14°C 
(Rébert, 1983).

We study the long term variability having time scale longer than one 
year and the upwelling characteristics off Senegal, comparing the coasts 
north and south of the Cap Vert Peninsula. We also consider variability
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of time scale between a few days and a few weeks, focusing on coastal 
trapped waves (CTWs). We try to confirm the existence of these waves 
on the Senegalese continental margin. The existence of CTWs has been 
demonstrated along various coast lines around the world (Brink, 1991). 
Some areas have been more studied than others. They have not been yet 
studied off Senegal.

We have used the following data: Aanderaa current meter mooring 
data, coastal stations hydrological data, wind data and omises data / 
hydrographic sections.

We have calculated the upwelling characteristics: Ekman mass 
transport, vertical velocity, horizontal surface velocity and upwelling 
index. These characteristics are estimated for to coastal stations north 
(Yoff) and south (Mbour) of Cap Vert peninsula as a base of comparison 
between the North and the South Coasts.

The Ekman transport and as followed the surface and vertical 
velocities are more important at Yoff than at the Mbour. The seasonal 
and interannual variability are pronounced but the amplitudes of 
fluctuations are bigger forYoff. Some picks at Mbour lags with respect 
to Yoff.

The velocities are generally small. The highest values coincide to 
the periods from December to May (upwelling season).The values are 
similar to those of other authors (Rébert, 1972; Teisson, 1982; Tomé 
1989).

The existence of coastal-trapped waves has been confirmed along 
the Senegalese coast. Theys two first modes have been calculated. Their 
origine and space characteristics have to be determined.
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IOI-KIDS -  TARGETING AWARENESS ON THE SEA WITH 
THE YOUNGER GENERATIONS

Aldo Drago
IOI-Malta Operational Centre, University o f  Malta, Malta 

E-mail: a 1 do. d ra a o 'a u m. e du. m t

flETH H MEaCflYHAPOflHBIH OKEAHOTPAOHHECKHH 
HHCTHTYT - C HEJIbFO IIPOCBEUIEHHH MOJIOflOTO 

nOKOJIEHHfl O MOPE
A .ib jo  /Iparo

OnepaifuoHHbiü ifemnp Meotcdyuapoduozo otceauozpacpunecKozo 
imcmumyma, ymieepcumem Majibmu, Majibma 

IOI-Kids is a website dedicated to the sea helping children, youth, 
community groups and teachers across the world to share ideas, projects 
and experiences. The website is a tool for awareness amongst the 
younger generations, and provides an avenue for presenting knowledge 
on the marine environment in an appealing form, through the use of 
interactive games, fora, surveys and informative articles. This initiative 
originates from an idea of the author and has been developed under the 
IOI programme "Women, Youth and the Sea’. The project is targeted to 
grow into a system-wide activity of the IOI involving a wide group of 
collaborating IOI Centres. The initial launching of this project consisted 
in the setting up and launch of the website has been accomplished. The 
second phase targets to further promote the visibility of IOIKIDS, to 
increase the website content with greater participation from the 
recipients, and to establish the website as a resource for educational and 
cross-cultural exchanges.

The main goal of IOI-Kids is precisely to narrow down and fill gaps 
in the level of apprehension on the sea by children and youth, through 
the use of a most friendly technology to pupils and youngsters, namely 
the internet, to animate knowledge about the sea on the computer 
monitors in their homes, and touch their minds with colourful games and 
informative online activities that offer them an interactive learning 
experience while they play. This is the primary concept and driver of the 
IOI-Kids website in its current shape, that is, to raise awareness with the 
younger generations about the sea and life in the marine environment, 
and to make knowledge easily understandable and channeled in a most 
child-friendly and attractive way.

The IOI-Kids website is organized to enable easy access to its 
various components from different entry points. Its main elements can
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be classified under three main headings: Learning through fun  
experience - presenting knowledge on the marine environment through 
Online lessons, News items, Audio and video clips, Interactive games, 
and Informative articles; The IOI-Kids Team - providing a facility for 
the direct involvement of kids from primary and secondary schools to 
create projects to share with others; interact with other kids across the 
globe; participate in thematic competitions, and team up with their 
friends to work together on projects; A Teacher’s Resource - providing 
teachers with additional material to enrich their lessons, in line with 
national curricula, and encouraging experts and educators in marine and 
environment-related fields to submit resources for online publication to 
share with other teachers and students.

IOI-Kids will continue to evolve as a virtual warehouse and 
information mining service on the sea. In its most innovative elements it 
will pursue to create a basis for the future virtual classroom setting, and 
serve the scope towards more IT-based classroom deliveries where 
traditional whiteboards and exercise books will be replaced by monitors 
and virtual writing pads.

Bibliography
Drago, A., 2008, IOI-KIDS: A web-based learning resource on the 

sea for children and youth -  In: Proceedings, Pacem in Maribus XXXIII 
Conference, Corinthia Palace Hotel, Attard, Malta. 5-8 November 2007. 
International Ocean Institute - Malta Operational Centre, pp. 239-247.

ON THE QUESTION OF DETERMINING THE SPEED OF 
DRIFT CURRENTS

Vladimir A. Shmatkov, Denis A. Makarov 
Admiral Makarov State Marine Academy, Russian Federation 

E -  mail: shmatkov42@mail.ru
In sea navigation it is necessary to consider currents at conducting 

notation and a course lining. During a calm the direction and speed of a 
current are defined under the climatic grant to all route of transition. 
However, the speeds of currents specified on climatic cards can 
essentially differ from the real speeds.

Ability of winds to generate sea currents has been already admitted 
by everybody, but it was believed that these currents are temporary and 
weak. However, in the system of ocean currents winds play a great role.

The greatest interest for the navigation is represented by temporary 
currents. Constant and identical on all space tangential pressure of a 
wind makes water move. An ocean is represented boundless, and water 
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is homogeneous according to its properties. An ocean is either infinite 
on its depth, or has final, but an equal depth. In such statement the 
problem o f the definition o f  horizontal speeds o f  the established current 
and its change with the depth has been solved by Ekman. In the main 
thesis o f  the theory it is considered that the wind operating on a surface 
o f a sea creates the shift pressure transferred at the expense o f  
turbulence to the bottom sheets o f  water. Ekman has calculated that the 
wind current on a sea surface is directed at an angle 45 ° to the right 
from a wind direction, and with the depth the vector o f  speed decreases 
and turns to the right in Northern hemisphere, or to the left in Southern, 
forming a spiral.

Results show that the method o f  calculation o f  dynamic factor o f  
viscosity offered by Bowden reflects mostly dynamics, and is simple in 
practice.

Surface current speed based on Ekman theory was analyzed. It is 
about 0,75-1% o f wind speed, and increases when the depth decreases.
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K B O nP O C y OE OIIPEflEJIEHHH CKOPOCTH flPEHOOBEIX
TEHEHHH

B. A.IflMaTKOB, fl. A.ManapoB
rocydapcmeennm MopcKax atcadeMux UM.aÔM. C.O. Matcapoea, 

PoccuücKax 0edepaifux 
B MopcKon HaBnrannn npn bcachhh cnucacHua n npoicrajKC Kypca

HCOOXOAHMO YHHTblBaTb TCHCHHa. Elpn LUTHUCBOH nOrOJC HanpaB.lCHHC
n CKopocTb TCHCHna onpcAC.iaK)Tca no KjiHMamnecKOMy nocoöm o Ha 
BcëM MapmpyTe nepexoja. Oah3ko CKopocra tchchhh. yKa3aHHbie Ha 
KjiHMaTHuecKHx KapTax, MoryT cymecTBeHHO onmnaTbca ot pca.ibHbix 
CKopocTeii.
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CnOCOOHOCTb B eT pO B  n p O H ’iB O JH T b M OpCKHe TCHCHHa CU1BH0 y n c e  

n p H 3 H a B a jia c b  b c c m h . h o  n o j i a r a j iH ,  h t o  3 t h m  n y T e M  b  \ i o p a x  M o ry T  

npO H CX O A H Tb TOJIbKO BpCMCHHbIC H C .iaO blC  nO B epX H O C T H bie TCHCHHa. 
HJIH T aK  H a 3 b IB ae M b ie  ,TpCH(|)OBbIC. MTOObl J O K a iilT b . HTO B CHCTeM e 

OKeaHCKHX TCHCHHH BCTpbl H ip a tO T  nCpBCHCTBY (OHIY K) pO JIb , H 3JO  6  bí.TO 

y K a 3 a T b , h t o  3 t o h  n p H H H H b i c o B e p m e H H O  j o c t h t o h h o  c u a  o o x a c H C H H a  

H an p aB JieH H H  H CKOpOCTH B o e x  TJiaBHblX  MOpCKHX TCHCHHH.

H a n o o T b u iH H  H H T e p e c  c u a  H aB urauH H  n p e c tC T a B ju n o T  B p eM eH H b ie

TCHCHHH.
IloK a3aH O , h t o  p e3 y jib T aT b i H 3M epeH H ii, H aiijC H H bic c  y h c t o m  

K03(|)(|)HHHCHT3 TVpOYCICHTHOH BH3KOCTH, npaKTHHeCKH CXOCtHTCH C 
H3MepeHHHMH, H e HCnOJH>3yK)HIHMH K03(|)(|)HHHCHT TpCHHtf. HCXORS. H3 
3TOTO, H cno jib30B aH H e MCTOja o n p c jc c iC H n a  K aca T e jib H o ro  Hanpa>KCHHa 
B eT pa, npccuo>K C  h h o r o  K o j i3h h t o m , a ß c iacT ca  H an o o c ic c  n p o cT b iM  h  

no3TO M y y jo Ö H b iM  b  p a c n ë T a x .
¿fin  p acH C T a  C K o p o cT H  n o B e p x H O C T H o ro  t c h c h h s i  H c n o .ib iO B a a c a  

AHHaM HHeCKHH K03(|)(|)HHHCHT B5I3KOCTH. npCCUO'/KCHHblH EOYJCHOM . 

H a i ü c H a  C K o p o cT b  n o B e p x H O C T H o ro  t c h c h h s i  n o  (J io p M y jie  3 ic M a H a  c u a  

TpCOVCMOH H IH pO Tbl H C OnpCJCCICHHOH CKOpOCTbK) B e T p a  H 3 J  BOJOH.

Elii). moipa<|)iiii
1. E ep e3K H H  A «3 ,H H a\iH K a \ i o p a »  1 9 4 7  r .  -  6 8 3 c .
2 . E c c c j h h  «O y H jaM C H T a.ib H b ic  HCCcicjOBaHHa OKeaHOB h  \ io p c i i»

2 0 0 6  r . - 3 0 6 c .
3 . B o y  etc h  K . « O n  iHHCCKaa O K c a H o rp a ( |) n a  n p n o p o K H b ix  b o a »  1 9 8 8  r.-

3 2 2 c .
4. KaraH E.A., HeKpacoB A.B., PanniceBHH B.M., pox  Thmohob B.B.

« M o p e »  1 9 6 5  r . - 4 6 3 c .
5 . KpaCH05K0H 1 7 ® .. On.lHM OHOBa M .K . « 0  paCHCTC BCTpOBblX

HaroHOB» 2 0 0 4  r.
6 . H c ih ia H  T. «OKeaH CKHe TCHCHHa» 1 9 7 3  r . - 2 5 6 c .

EDUCATIONAL ACTIVITIES OF THE INFORMATION AND 
TRAINING CENTRE OF SUE "VODOKANAL OF ST. 

PETERSBURG" AIMED TO DISSEMINATE KNOWLEDGE 
ABOUT WATER AS A PHENOMENON OF NATURE AND 
ENVIRONMENTAL CHALLENGES OF THE NEVA AND 

BALTIC SEA, USING INNOVATIVE INTERACTIVE 
MULTIMEDIA TECHNOLOGIES 

V.D. Kozlov
Information and Training Centre, SUE "Vodokanal o f St. Petersburg"
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SUE "Vodokanal of St. Petersburg":
Vodokanal is an advanced, high-tech, environmentally responsible 

Company, which provides quality services in the field of water supply 
and sanitation, creates conditions for sustainable development and works 
for the welfare of the St. Petersburg inhabitants.

• SUE "Vodokanal of St. Petersburg" has completed large-scale 
projects to implement advanced water supply and sanitation 
technologies:

1. The largest in the world ultraviolet water disinfection system at 
waterworks.

2. Biosensor information system for detection of the degree of 
water contamination. Aquatic biomonitoring system is based on natural 
sensibility of river crayfish to toxic substances. Heart rate of crayfish 
instantly varies depending on slightest changes in the environment that 
allows to early detect water contamination with highly toxic substances.

3. Implementation of non-hazardous drinking water disinfection 
technology using sodium hypochlorite at all waterworks. Saint- 
Petersburg is the first Russian city where liquid chlorine was replaced 
with the harmless chemical - sodium hypochlorite in water disinfection 
technology. Safety while maintaining disinfection properties. Denial of 
transportation and gas chlorine use within the city area.

• Vodokanal has established partnership relations with Russian 
and foreign entities:

1. Wastewater sludge incineration plants
2. South-West Wastewater Treatment Plant of Saint-Petersburg 

(the example of international public private partnership. The project was 
awarded by the magazine Project Finance (Great Britain) for 
environmental achievements in the field of investments into municipal 
structure).

3. Technologies of enhanced nutrient removal at wastewater 
treatment plants.

• Why is Vodokanal focused on education?
1. Vodokanal provides water and sanitation services working with 

the unique non-renewable natural resource -  Water. Preservation of this 
resource for the life of future generations is the mission of Vodokanal.

2. This mission is followed by Vodokanal’s activities in the field 
of education.

3. The Information and Training Centre is the company’s special- 
purpose branch which educates people by means of various programmes 
offered by its Museum Complex, children’s environmental programmes 
and excursions to Vodokanal’s facilities.
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What are the target groups of Vodokanal educational activities?
Customers of services in all professional, social and age categories: 

schoolchildren, students, pensioners, families with children, local 
inhabitants and guests of the city, specialists, members of public 
organizations, personnel of for-profit entities, state authorities.

What are the subjects of Vodokanal’s educational activities?
(What we talk about under our educational programmes)
•Knowledge about water as the unique non-renewable resource, 

phenomenon of Nature and culture
• Information on water resources in the North-West: the Baltic Sea, 

Ladoga Lake, the Neva, and how the megapolis of St. Petersburg 
impacts them

•Environmental aspects of Vodokanal activities, efforts to preserve 
water resources.

Use of interactive multimedia technologies makes educational 
activities of Vodokanal innovative

• In particular, the activity of the Museum Complex is based on 
innovative interactive multimedia technologies.

-The most interesting from this point of view is the exposition and 
space environment of the multimedia haii “The Universe of Water”.

“The Universe of Water” represents the diversity of water world 
both in nature and in the urban environment of Saint-Petersburg using 
advanced multimedia facilities -  translucent screens, light and sound 
accents, as well as interactive dialogue-based techniques. The key 
exposition is video materials and sound as the main form of 
demonstration. They create a virtual environment of water space around 
visitors using advanced multimedia tools.

The visitor is drawn into the virtual environment of water space. A 
kaleidoscope of beautiful landscapes and tragic disasters shows water as 
a wonderful and most beautiful part of the earth and as a mighty 
uncontrollable power. The use of successive images arising in the space 
of a big haii, which the viewer will see around him, change of light 
mood and sound make the exposition space as endlessly variable as the 
water itself.

• “The Underground Petersburg” Exhibition
- installations with multimedia allow to go "water way" along 

underground city utilities from water intake, through process units of 
water clarification and treatment, water pipelines and sewage networks 
to the effluent discharge into the water area of the Neva estuary and the 
Gulf of Finland.
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- in  the special m ultim edia room  one can see a panoramic film  
about various aspects o f  C om pany’s activity and fo llow  on  the 
illum inated map the schem e o f  city water utilities and production  
facilities o f  the Company. B oth  a guide and visitors may w ork w ith  
m ultim edia installations w here they can choose som e material 
interesting to them. This m akes the process o f  v is itin g  the m useum  
exposition  more interesting and spectacular.

The m ultim edia project “The U niverse o f  Water” is awarded the 
N ational Prize "Prointegration Awards 2009»  that marks the best 
projects and individual solutions in  the fie ld  o f  advanced m ultim edia  
technologies.

•  The Y outh Environm ental Centre
The Y outh  Environm ental Centre carries out educational programs, 

projects, studies and lessons w ith  children o f  different ages aim ed at 
form ing the environm ental awareness and reliable attitude to natural 
resources.

Currently, the reconstruction is being  made; after com pletion  
programs and lessons w ith  children w ill be held in  the interactive 
m ultim edia form s, w hich  are fam iliar and com fortable for the m odem  
child  w ho lives into the saturated inform ation environment.

•  Carrying out its educational activities, Vodokanal fosters 
am ong its custom ers com petent and responsible attitude to the unique 
natural resource -  water using the m ost effective and advanced  
educational approaches.

nPOCBETHTEJIBCKAfl flEHTEJIBHOCTB 
H H © 0PM AIfH 0H H 0-0BPA30BATEJIBH 0r0 LfEHTPA r y n  

«BOflOKAHAJI CAHKT-IIETEPEyPrA» IIO 
PACnPOCTPAHEHHK) 3HAHHH O IIPHPO^HOM 

©EHOMEHE BOflBI H TKOJIOTHMECKHX IIPOEJIEMAX 
HEBET H BAJITHiiCKOrO MOPfl HA OCHOBE 

HHHOBAH.HOHHBIX HHTEPAKTHBHBIX 
MyjIBTHMEflHHHBIX TEXHOJIOrHH

B . K03JI0B
IÍH(popMai¡uoHHO-o6pa3oeamejibHbiíi i¡enmp r Y T l  «BodoKcmaji CauKm-

Tlemepôypza
BodoKcmaji CaHKm-lJemepôypza:

B o jo  ra Ha.r Ca h kt - i l  ctc p6y p ra - coBpeMeHHoe
BbicoKOTexHonormiHoe n a ko.io  m  hcc k h OTBeTCTBeHHoe
npainpmiTHC. npcjocTaB.iafomcc KanccTBCHHbie vcjiyrn b
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oönacTH BOjocHa6>KCHna h BQjooTBCjCHHa. couanam cc  
ycjiOBHH j a  a ycTCWLinBoro paîBHTna h  paocmifomcc Ha ÖJiaro 
5KHTejieii Cahkt-nCTcpoy pra.
•  BojOKaHajOM C a h kt- n  ctc poy p ra pcaaniOBaHbi

Kpy nHOMacLLiTaoHbic lipomera b ooaacTH paiBUTna tc x h o jo th h  
BOTOCHa65KeHHH H BOJOOTBCJCHH5I:

1. Ccmcrn Kpyrmcm e Mupe cucmeMa oöessapaotcueanuxi eodu  
yjibmpacpuojiemoM na eodonpoeodnux cmam^uxx.

2. Euocencopnaxi UHCpopMaifuonnax cucmeMa onpedenenun  
cmenenu 3azpx3HeHH0cmu eodu. CucmeMa öuoMOHumopuHza eodu  
ocnoeana na npupodnoü uyecmeumejibHocmu opzanusMa p e u n u x  paKoe 
K moKCUHHbiM eeujecmeaM. Cepdeunuü pumM paKoe MOMenmcuibHO 
M enxemcx e zaeucuMocmu om Mcuieümux u3Menenuü e OKpyoKamiqeü 
cpede, nmo no3eom em  npoeecm u panm om  duaznocmuKy 3azpx3HeHux 
eo d u  eucoKomoKCUHHbiMU eeujecmeaMU

3. Bnedpenue öesonacuoü mexnomzuu oöessapaotcueanuxi 
numbeeoü eodu c ucnojib3oeanueM zunoxmpuma nampux na ecex 
eodonpoeodnux cmamfUMX. CanKm-Tlemepôypz -  nepeuü e Poccuu 
zopod, 3aMeHuemuü otcuàKuù xjiop e mexnojiozuu oöessapaotcueauuxi 
numbeeoü eodu na öesonacnuü peazenm -  zunoxmpum nampux. 
Eesonacnocmb npu coxpanenuu o6e33apaoKueamu(ux ceoücme Omtcas 
om mpaucnopmupoeKU u npuMenenuxi zasooöpasnozo xjiopa na 
meppumopuu zopoda

•  BojOKaHaroM C a h k t- n  c tc  poy p ra c(|)op\inpoBaHbi 
napTHepcKHe cbhîh c pocchhckhm h h 3apy6e>KHbiMH npe jnpmnruiMH;

1. 3aeodbi no coKuzanum ocadna cm onnux eod
2. JO zo-sanadnue onucm nue coopyotcenux CaHKm-lJemepôypza 

(npuMep Meotcdynapodnozo zocydapcmeeHHO-nacmnozo napmnepcmea. 
IlpoeKm ydocm oen nazpadu  otcypnajia P roject
Finance (BejiuKoôpumaHux) 3a àocmuotcenuxi e oôjiacmu oxpanu  
OKpyoKamiqeü cpedu  e ccpepe uneecmuifuü e MynuifunajibHym 
cmpyxmypy)

3. TexHOJiozuu zjiyôoKozo yàajienux ôuozennux ojieMenmoe na 
KaHajiusaifuoHHbix OHuemnux cmanifUMX.

•  rioHCMY BojOKaHaa C’a h kt-n  CTcpoy p ra bcjct

npOCBeTHTejIbCKyiO JCJITC JbHOCTb?
1. BoàoKaHcui CaHKm-llemepôypza, npeàocm aem x ycjiyzu no 

eodocHaôJKenuto u eodoomeedenum, paôom aem  c ynuKajibHUM 
HeeosoÔHoeuMbiM npupodnuM  pecypcoM  -  Bodoü. Coxpanenue sm ozo  
pecypca d m  oku3hu nociiedytoujux noKOJienuü paccMampueaemcF\ 
IlpeànpuxmueM  kok ezo muccux.
582



IOC50 Conference K o H $ e p e H M M f l  k  5 0 - n e T n io  MOK

2. 3m a muccuh naxodum ompao/cenue e npoceemumejibCKOü 
dexmejibHocmu Tlpednpmmm.

3. IÍH(popMai¡uoHHO-o6pa3oeamejibHbiíi ifenmp 
cneifuajiu3upoeaHHbiü (pumaji npednpuxm ux, Komopuü eedem  
npoceemumejibCKyto dexmejibHocmb uepez npozpaMMbi M yseünozo  
KOMnjieKca, demctcue SKOJiozmecKue npozpaMMbi u SKCKypcuu na 
oóbem ibi T lp ed n p m m m

Komy adpecoeana npoceemumejibCKax dexmejibHocmb BodoKanana 
CaHKm-lJemepôypza?

BCeM npO(|)CCCHOHa.lbHbIM. COUHa.lbHblM H B03paCTHbIM KaTCrOpnaM 
noTpcoHTC.iCH ycjiy r:

uiKOJibHUKU, cmydenmu, nencuonepu, ceMbu c dembMU, zopooicane 
u zocmu zopoda, cnei¡uanucmu, nnenu oöujecmeennux opzanmaifuü, 
KOMMepnecKux cmpynmyp, npedcmaeumem ejiacmu

H.mo nennemcn codepjtcanueM npoceemumenbCKOü denmenbnocmu 
BodoKanana CaHKm-lJemepôypza?(O ueM m u  zoeopuM e ceoux 
npoceemumejibCKUx npozpoMMax?)

• 3HaHH5i o B oje KaK yHHKajibHOM HCBO'ioÖHOBHMOM pecypce,
npnpoAHOM h KyjibTypHOM (JieHOMeHe

• HH(|)opMauna o BOjHbix pecypcax C cB cpo-3anaja : BajimiicKOM 
Mope, Jlano5KCKOM 03epe, Hcbc h bjihhhhh Ha h hx Meranojinca CaHKT- 
r ic T c p 6 \p r

•  3KoaorHHCCKHC a c n e ic ra  jcaTC.ibHOCTu n p c jn p n a T n a . y cn .in a  
no  coxpaHeHHK) BOjHbix pecypcoB

FlpuMenenue m m epaK m uenux MynbmuMeduünux mexnonozuü  
dejiaem npoceemumejibCKym denmenbnocmb BodoKanana
UHHOeaifUOHHOÜ

• H a HHHOBailHOHHblX HHTepaKTHBHblX MV.lbTHMCJHH HblX 
TCXHO.iornax b nacTHOCTH nocTpoeHa jcaTC.ibHOCTb My3eíÍHoro 
KOMnjieKca.

-Hauöojiee unmepecnoü c smoü mouKU 3penun nennemcn 
3Kcno3uifuoHHO-npocmpaHcmeeHHax cpeda MynbmuMeduünozo sajía 
«Bcenennan B o d u ».

«Bcenennan B o d u »  npedcm aem em  coöoü pasnooópasue Mupa 
eodu  e npupode u e zopodcKoü cpede CaHKm-Ilemepöypza c noMoiijbio 
coepeMeHHbix MyjibmuMeduüHbix cpedcme -  npoceem nux SKpanoe, 
ceem oeux u seyKoeux aKifenmoe, a maKJtce m m epaK m uenux npueMoe 
emimnenun e deücmeue. Ocnoenoü 3Kcno3uifueü nenniomcn 
eudeoMamepuajibi u zeyKoeue conpoeootcdenun k o k  ocnoencm <popMa 
deMOHcmpaifuu. Ohu cozdamm eupmyajibHym cpedy eodnozo
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npocmpancmea eoxpyz apumem, c noMoipbio coepeMennux 
MyjibmuMeduüHbix

IJocemumejib eoejienaemcx e eupmycuibnym cpedy eodnozo 
npocmpancmea. KcuieüdocKon npeKpacnux neü3aotceü u mpazunecKux 
Kamacmpocp noKaaueaem eodnym cmuxum kok ydueumejibnym u 
Kpacueeümym cocmaemmipym aeMJiu u kok

Mozynym neynpomuMyio cujiy. Hcnojibaoeanue CMenmoupax dpyz 
dpyza uaoöpajtcenuü, eo3HUKamuf.ux e npocmpancmee öojibiuozo aajia, 
Komopbie 3pumejib yeudum eonpyz ce6x, CMena ceemoeux nacmpoenuü 
u 3eyKoe dejiamm npocmpancmeo 3Kcnoauifuu manuM 3tce öecKonenno 
u3MemuebiM kok como eoda.

•  3 K c n o 3 H iiH H  « r io j iC M H b iH  n c T c p o v p r »

- UHcmajuiMifuu c ucnojib3oeanueM MyjibmuMeduüHbix cpedcme 
no3eojimom npoümu «nymb eodu» no nodaeMHUM KOMMynuKaifuxM 
zopoàa om eoàoaaôopa, nepea mexnojiozunecKue ycmanoenu 
eodonodzomoenu u onucmnu eodu, cemu eodonpoeoda u Kanajiuaaifuu, 
do eunycKa onunjennoü eodu e aneamopum dejibmu H eeu u 
0UHCKOZO 3cmuea

- e cneifuajibHOM MyjibmuMeduünoM 3cuie mookho yeudemb 
nanopoMHbiü (pujibM o paajiunnux acnenmax dexmejibnocmu 
npeànpuxm ux u npocjiedumb na ceemjmieücx nanojibnoü Kapme cxeuy  
zopodcKux eodnux KOMMynuicaifuü u npouaeodcmeennux oôbenmoe 
npeànpuxm ux Paôoma c MyjibmuMeduüHbiMU uncmcuuiJiifUJiMU 
eo3MOJHCHa nan àjix 3KCKypcoeoda, man u djw nocemumejieü, zde onu 
Mozym euôpamb unmepecnuü àjix nux Mamepuaji. Sm o dejiaem 
npoifecc noceiijenuji Myaeünoü 3Kcnoauifuu ôojiee unmepecnuM u 
3pejiun{HUM.

MyjibmuMeduüHbiü npoemn «Bcejiennax B o d u »  nazpajtcàen  
HaifuonajibHoü IJpeMueü ’'Prointegration A w ards 2009", omMenamujeü 
jiynmue npoenm u u aemopcKue peiuenux e oójiacmu npuMenenux 
coepeM ennux MyjibmuMeduüHbix mexnojiozuü.

•  ^eT C K H ÍÍ 3 KO .10 T M MCC K M M U C H ip

ffemcKuü SKOJiozunecKuü ifenmp npoeodum npoceemumejibCKue 
npozpaMMbi, npoenmu, 3anxmuji uypoKU c dembMU paanux eoapacmoe, 
nanpaejiennue na (popMupoeanue y  peôemca SKOJiozunecKoü 
zpaMomnocmu u omeemcmeennozo omnoiuenux k npupodnuM  
pecypccLM.

B  Hacmoxu{ee epeMX udem peKoncmpyKifux, nocjie aaeepiuenux 
Komopoü, npozpaMMbi u 3anxmuji c dembMU ôydym npoeodumbcxi e 
mmepaKmuenux MyjibmuMedua-(popMax, npueunnux u yàoônux
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coepeMemoMy peóeHKy, jKueyujeMy e nacumennoû UHCpopMaifuoHHOü 
cpede.

• TaKHM o6pa30M, B ojoiam a.i Cahkt-nCTcpoy pra (JiopMHpyeT y 
noTpcoHTC.iCH CBOHx ycjiyr rpaMOTHoe h OTBeTCTBeHHoe otholuchhc k 
yHHKajibHOMy npupojHOMy pecypcy -  bojc. ncno.ibiya npn oto m 
Hanoo.TCC 3(J)(J)eKTHBHbie h coBpeMeHHbie nojxojbi b CBoeíí 
npOCBeTHTejIbCKOÍÍ JCtfTC.TbHOCTH,
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STUDENTS’ POSTER SESSION

STUDYING DYNAMIC STRUCTURES AT THE BARENTS SEA 
SURFACE ON THE BASE OF MODIS IMAGERY FOR 

FISHERIES
P a v l y u k o v a  T a t i a n a

Russian State Hydrometeorological University, Russian Federation 
E - m a i l :  g o o o d f e e l i n g @ g m a i l . c o m

BBIREJIEHHE RHHAMHHECKHX CTPYKTYP HA 
nOBEPXHOCTH EAPEHREBA MOPH nO  CHHMKAM 
nPHEOPA MODIS B PBIBOnPOMBICJIOBBIX REJIHX

IlaBjiioKOBa TaTbaHa HßaHOBHa 
POCCUÜCKUÜ zocydapcmeeuubiù zudpoMemeopojiozunecKuü 

yuueepcumem, Poccux.
H a  n o B ep x H O C T H  M o p e i i  m o jk h o  H a o a r o a a T b  n p o a B j i e m w  p a a a  

(J)H 3H necK H x h  o h o h o t h h c c k h x  n p o u c c c o B .  n p o T C K a m m u x  b  t o h l h c  b o a . 

B  nacT H O C T H , o h o h o t h h c c k h c  n p o u c c c b i .  C B a a a im b ic  c  p a 3 B i r r a e M  

(Jm T onnaH K T O H a, M o ry T  n p o a B a a T b c a  b  H 3 M eH em iH  UBCTa B O jb i 

n o B e p x H O C T H o ro  c  n o a .  O cH O B H biM  n n rM e H T O M  (|)h t o  n a a  h k t o  Ha. 
o n p c a c a a m m u M  e r o  h b c t . a B .r a c T c a  x a o p o ( |) H n a  « a » .  K o H H C H T p a u n a  

x j io p m J m ju ia  « a »  o a h h  H 3 K.iK)LiC B bix (JiaK T opoB  o n p c a c n a f o r n H x  HBCT 

MOpCKOH B O Jbl.

B  H a c T o a m c c  B p c \ i a  K ap T n p o B aH H C  K O H H eH T p aH n ii x j io p m J m ju ia  

« a »  H axoA A T  o r p o M H o e  n p n M e H e H n e  b  p b io o ao B C T B C . C o  uaHnc t h k h x  
Ka p T  n 0 3 B 0 JIH T  maHHTC.TbHO C3KOHOMHTb H a  n o H C K a x  
pblÔ O npO M blC JIO B blX  paiÎO H O B .

H annHaa c  Hanajia 1980-bix, KOHHeHTpaHnn (| ) hto n aa  h kto Ha b 
OKeaHax, KOTopbiii aBaacTca bcaylhhm 3bchom okohothhcckoh u cnn  
nHTaHmi Mopcicnx ooHTaTcacH. cymecTBeHHO yMCHbmnancb bo mhothx 
ooaacT ax OTKpbiTbix ceBepHbix Mopeii, corjiacHO aHajin3y abyx HaoopoB 
A aH H b ix , noavHCHHbix co cnynmKOB. B  to nee  caMoe Bpc\ia. npoucHT 
(|)HTonaaHKTOHa b \iopax  b6 jih3h  O K B aT opa yBcanH naca. H o  nocKoabKv 
(JmTonaaHKTOH b CBoeii ochobhoh Macce CKOHHempiipoBaH Ha CeBepe, 
3TH aaHHbic noKa3biBaiOT Ha okctoahoc yMeHbmeHHe (|)hton a a hktoHa 
Ha raooaabHOM ypoBHe.

KpoMe Toro, cmDKemie 6 n o \iaccb i ( | ) h t o naah k t o Ha om anacT  
HenpeMeHHoe cmDKemie h  nonyjHiHHH npyrnx Mopcicnx ooHTaTcacH. 
ocoocHHO pbi6 h Mopcicnx paKoo6pa3Hbix. H e  cjiynaHHO, HaBepHoe, 
KOAHHeCTBO BblHOBHCHHOH pbl6bl H KpeBCTOK b  CeBepHOM nOJiymapHH 
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OKcrojHO coKpamacTca. A uToobi MopcKoíí (JiayHe mojkho obi.io 
BOCCTaHOBHTb HHCJCHHOCTb nOCJie OTJIOBa, HCOOXOJHMa KO p MO Ba a 6a3a, 
no CBoeMy ypoBHio npeBbimaromaa Ty, lito  Hŷ KHa j j ih  npocToro
BbDKHBaHHH. A pa3 He npOHCXOJHT BOCCTHHOB.lCHHa HHC.ICHHOCTH pbl6 
h KpeBeTOK jo  npe5KHero ypoBHa. a HeyicjiOHHO CHH>KacTca. t o  3 to  
roBopnT o tom , lito  riHTaHHii He xBaTaeT.

I lo  jaHHblM O o iOpHOrO JO K .iaja COBMeCTHblX HOpBOKCKO-pyCCKHX 
3KOCHCTeMHbix Hcc.icjOBaHHH b  BapcHucBOM Mope b  aBrycTC-OKTaope 
2008 , KOHiieHTpaiiHa 0-rpynm>i c c jb jH  HMejia tchjch hh k) k 
noHH5KeHHK> 2007 -2008  ro ja x . YMeHbniHjiacb cpc jH aa  jjH H H a pbiobi. 
TaKHM o6pa30M, b  2008 ro jv  cocto;ihhc Kjiacca c c jb jH  mojkho 
oxapaKTepH30BaTb KaK njioxoe.

®HTonjiaHKTOH b  HacToamcc BpcMíi norjiomaer nojiOBHHy 
yrjieKHCJioro ra3a, nocTynaromero b  aTMOC(|)cpv. Hapajv e pacTCHnaMH 
cyniH, KOTopbie TaioKe norjiomaroT yrjieicHCJibiH ra3 h3 bo uyxa h  
Hcnojib3yiOT ero j.aa no.ivHCHHa vr.icpoja. Tax h c o o x o ju m o to  ja a  h x  
pocTa. Ilo3TOMy pojib (JiHTonjiaHKTOHa b  h !t.;ithh  yrjieKHCJioro ra3a h3 
aTMOC(|)cpbi orpoMHa, h  o h  noMoraeT yMeHbHnm> HaKonjieHne CO_2 b  

aTMOC(|)cpe. h  M05KeT CMnruarb nocacjCTBua r.iooa.ibHoro noTcnjCHna. 
Ho 3TO npOHCXOJHT JIHHIb B  TOM C.lYHaC. KO Tja KOJHHCCTBO 
(JiHTonjiaHKTOHa b  OKeaHax noBbiinacTca. a He CHH>KacTca. B HacToamcc 
BpeMH KapTHpOBaHHe KOHHCHTpaUHH XJIOpO(J)HJIJia «a» HCOOXOJHMO j a  a 
KOHTpOJIH HiMCHHHBOCTH. KaK CaMOTO XJIOpO(J)HJIJia, TaK H  

npoMbicjiOBbix bh j o b  pi>i6 HyjieBbix rpynn. 
npn BbinojiHeHHH paooTbi:
B paooTC obi.™ Hcnojib30BaHbi jaHHbic c n c k t  p o p a ju  o m c t  p a 

MODIS co cnyTHHKOB Aqua h  Terra. C hhm kh oopaoaTbiBaancb npn 
noMoniH The SeaWiFS Data Analysis System (SeaDAS). llpoH iBcjCHO 
cpaBHeHHe chhm kob oopaooTHHHbix pauwmbiMH ajiropHTMaMH, e 
pa3JiHHHbiMH yrjiaMH CKamipo Barnia. npoaHanH3HpoBaHbi p au n in a  
jaHHbix ojHoro j h ; i  cnyTHHKOB Aqua h  Terra.

n o  nojyacHHbiM pe3yjn>TaTaM npoirïBCjCH aHajiH3 jiiHaMmiccKiix 
C TpyK Typ Ha noBepxHOCTH BapcHircBa Mopa e 2004  no 2 0 0 9 roj.

npoaHajiH3HpoBaHO KapTorpa(|)HLiccKoc pacnojiojKeHHe CKonjieHHH 
(JiHTonjiaHKTOHa Ha TcppuTopi™ BapcHircBa Mopa 3a aBrycT 2008roja. 
B pe3yjibTaTe MecTa Hanoojbincro CKon.iCHiia (JiHTonjiaHKTOHa 
coBnanaiOT e KapraMH pacnpcjcacHiia cc.ibjH BiaTbiMii h3 
COBMeCTHOTO HopBOKCKO-PyCCKOTO JOK.iaja O 3KOCHCTeMe BapCHHCBa 
Mopa 3a aBrycT-OKTaopb 2008 roja.
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Elii). iiioi|)a<|)iiii
1. Kycce-Tio3 H.A. nporpaMMHbrii naccT SeaDAS: onncaHnc n Kpancoe 
py KO BO JCTB0//P0 CC H HC K H Í Í  rOCYCUipCTBCHHblH rajpo \  ICTCOpO.lO rnLicc K u i i  

ymmepcnreT, KarJicjpa IOHECKO jHCTahhhohhoro 30 mmpo Barnia h 
MOjc.mpo Barnia b  OKcaHorpa(|)HH. Cn6, 2009.

2. Anon. 2009. Survey report from the joint Norwegian/Russian 
ecosystem, survey in the Barents Sea August-October 2008 volume 1. 
2009.

3. NASA/Goddard Space Flight Center. B icuohcbom oucmchtc nenn 
nuTamui OKeaHOB-(j)HTonjiaHKTOHe, npoH3omjm 3a noc.rcjHuc 20 jieT 
öojibmne roMeHemm. http://www.sciteclibrarv.ru/rus/cataloa/paqes/3493.htrnl. 
20 aBrycTa 2002 .

SYNERGETIC OF THE STUDYING POLAR CYCLONES ON 
THE BASE OF REMOTE SENSED DATA

Yulia E. Smirnova1,2, Elizaveta V . Zabolotskikh2, Bladimir N. 
Kudryavcev2, Lionid P. Bobylev 2

1Russian State Hydrometeorological University, Russian Federation 
2Nansen International Environmental and Remote Sensing Centre, 

Russian Federation 
E-mail: JuliaE.Smimova@gmail.com

CHHEPTETHHECKHH nOflXOfl IIPH HCCJIEflOBAHHH 
nOJIHPHEIX H.HKJIOHOB n o  / lAHHhllVI 
flHCTAHIfHOHHOTO 30H/IHPOBAHHH

CMnpHOBa IO.E1’2, 3o6ojiotckhx E.B 2., KyjpaBncB B.H.2, 
EoöbijieB J in .2 

1P OCCUÜCKUÜ zocydapcmeeuHbiü zudpoM emeopojiozmecKuü  
yuueepcum em , Poccuüctcax 0edepaifux  

2Meotcdyuapodubiü ifeump no OKpyotcaiouf.eü cpede u ducmam^uouHOMy 
30udupoeauuK> UMeuu Hauceua» (<poud «Hauceu-I^eump»), 

Poccuüctcax 0edepa ifux  
COBpeMeHHblH ypOBeHb pa3BHTmi CpCJCTB H MCTOJOB 

HccjieAOBaHmi aT\ioc(|)cpHbix nponeccoB h3 KOCMoea, 
nporpaMMHbix KOMnneKCOB oopaooTKH kocmhhcckhx cuiHHbix n 
mnpoKoe pacnpocTpaHeHne rcoiiH(|)op\iamiOHHbix chctcm, 
no3BOjnnoT no.rvuiTb icuicctbchho HOByio HH(|iopManmo 0 
coctouhhh aTMOC(|)cpbi. nponeccoB n jnHa\inKC aT\ioc(|)cpHbix 
HBJieHHH H H ÎMCHCHHÎI HX COCTOaHHa.
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M em iae lutho h bic uniciOHbi b  nojwpHbix paiioHax
nOCTOHHHO (|)OpM HpVK)TCa H a n  H p  KTH HCC K H M H MOpiIMH H 
a c c o u H n p y iO T c a  c o r p o M H o i i  p a3 p y n iH T e n i> H O H  chjioh c 
CHJIbHbIM H O C anK aM H , MO LU HO ÍÍ OOHaHHOCTbK) H BCTpHMH. 

K O T o p b ie  c o  u a iO T  y r p o 3 y  6 e 3 o n ac H O C T H  c y n o B  -  oo.icjchchhc h 
3aTpynHínoT npoBCjCHHC npoH iBoncTBCHHbix onepamni.

MciOMaCUITaOHblMH BHXpaM COOTBCTCTByiOT YMaCTKH 
nOBbIHieHHOH HHKHOHHHCCKOH 33BHXpeHHOCTH B CpCJHCH 
Tponocijiepe h noBbimcHHaa TcpMiniccKaa HcycTOHHHBOCTb b  

hidkhch Tponocijiepe, BOîHHKaiomaa b  pe3yni>TaTe ncpcMcmcHna 
xononHOH B03JYLIIH0H Maccbi Han Tennoií noncTuaaioincii 
nOBepXHOCTbK).

rioaapHblC HHK.TOHbl Ha3bIBäEOT MHOrHMH nPyrHMH 
TepMHHaMH: ooaanHbic íanaTbic. Me30MacHrra6m>ie mnciOHbi. 
Me30MacHiTa6Hbie Biixpn. apKranecKHe yparamn, apimiHcciaic 
UHicnoHbi, xononHbie nenpeccHH. H o Ha ccronHauiHuii nem> 
TepMHH «nonapHbiH hhk.toh» oobiHHO ocTäBninoT 3a 6onee
HHTeHCHBHbIMH CHCTCMaMH, y  KOTOpblX IipHnOBepXHOCTHblH
BeTep, no KpaHHeií Mepe, paBeH enae yparaHa (15-17 m/c).

r  opH30HTanbHbie MacLimiobi noaapHbix hhk.tohob 
HCOO.ibuiHC h cocTaBninoT -  npH6nH3HTem>HO OT 200 no 1000 
km, ho, HecMOTpa Ha CBOH pa3Mepbi, noaapHbic miK.TOHbi BecbMa 
HHTeHCHBHbie Han MOPCKOIÍ nOBepXHOCTbK), (|)OpMHpyiOIHHCCa K  

ceBepy ot rnaBHoií öapoicnHHHOH 30hi>i (k ceBepy ot nonapHoro 
(JipoHTa Hnn npyroií rnaBHoií oapoKHHHHon 3om>i). MomHbie 
aTMoeiJiepHbie chctcmm, thkhc KaK noaapHbic mnciOHbi. hmckit 
BpeMH cymecTBOBaHHe, He npcBocxonamcc HecKonbKHx nHcií 
(ot 3 no 36 nacoB) -  kopotkovkhbyihhc amociJiepHbie chctcmm.

rio a a p H b lC  HHK.TOHbl nH CC H nnpyiO T nOCTaTOHHO OblCTpO. 
Korna OHH n o n x o n iiT  k 6epery h.th B bix o n aT  Ha nen.

HcOOHbLUOH pa3Mep H KOpOTKOe BpCMa 5KH3HH nOHapHbl.Y 
IIHKnOHOB, penKHe CHHOHTHHCCKHC HaO.HOnCHIHI. HenOCTaTOHHOe 
noKpbiTHe pannonoKaTopaMH h HeHanencHbie Monean 
nOp05KnaiOT OrpaHHHCHIHI B BbMBneHHH, OTCne5KHBaHHH, 
H3yneHHH h nporH03HpoBäHHH noaapHbix hhk.tohob. K TOMy nce 
HHcneHHbie Monean nporH030B noronbi He ooaanaiOT 
nocTaTOHHbiM BpeMeHHbiM h npocTpaHCTBeHHbiM pa3pemeHHeM 
naa H iYHCHna Me30MaciHTa6m>ix BHxpeií

rioaapHblC HHK.TOHbl npaKTHHeCKH HCB03M05KH0 
npOrH03HpOBaTb, TäK KaK B BMCOKHX HIHpOTaX OHCHb Mano 
MeTeoponornnecKHx CTaHunii. noíBoaaiomHx 3a<J)HKCHpoBaTb
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ncuoÖHbic npoucccbi. a  TaioKe nojiapHbie umciOHbi He B ccrja  
npoHBjiiiiOTCH Ha npn  iCMHbix KapTax n o ro jb i b cbjiîh  c tcm . hto 
OHH HMeiOT MaCHITaÖ MeHbHie HeM aTMOC(|)CpHbIC npOUCCCbl. 
(JtHKCHpyKJHiHeca Ha chhohthhcckhx KapTax. H  iapoviciaiOTca 
BHXpH HCO’/KHjaHHO H TOJIbKO HaH BOHHOÍÍ nOBepXHOCTbK), HX 
5KH3HeHHbIH UHK.T KOpOHe aTMOC(J)epHbIX UH KHO HO B 
CHHonTHHecKoro MacuiTaoa. Pa3BHTHe Taicnx uh kho ho b 
xapaK TcpniycTca one Hb 6biCTpbi\i naneHHeM uaB.iCHna. Tax, b 
OAHOM H3 HC(|)pOHTa.lbHOM MC'iOMaCUITaOHOM BHXpH B
AraaHTHKe b (JieBpajie 1989 r. hubtohhc 3a cyTKH ynajio  Ha 35 
r i la ,  c 973 ho 938 r i la .  B ray  6o ko m MCiOMacumiOHOM uhktohc. 
BbiuicuuiCM Ha K)r A htjihh b HOHb c 15 Ha 16 OKTtföpa 1987 r., 
AaBjieHHe 3a 12 h  ynajio  Ha 14 rPIa. c 972 ho 958 rPIa. npnucM  
CKopocTb BeTpa uocTH raaa 45 m/c .

O cHOBHOH HCTOHHHK KOJIHHeCTBCHHOH npOCTpaHCT BC H HO lí
HH(J)opMauHH u .ia  h îy h c h h h  nojiapHbix uhk .tohob  -  3 to  
cnyTHHKOBbie uaHHbic h  n o n a  reo(J)H3HHecKHx napaMeTpoB, 
BOCCTaHOBJieHHblX no  pa3JIHHHbIM CnyTHHKOBbIM CeHCOpaM. B  
2 0 08 r. b M c >Kuy h a p o u  h o m ucHTpc no  OKpv>KaK) lucii c p c jc  h  
AHCTaHUHOHHOMy ÎOHJHpOBaHHK) HMCHH HaHCeHa (HayHHblH 
( |)o h j «HaHceH-Il,eHTp») Hana.™ HCC.icuoBaTb nojiapHbie 
UHKjiOHbi, H cno.ibiya CHHepreTHHecKHH m ctou. H anpuM cp. 
cnyTHHKOBbie uaHHbic b bhjhm om  h  HH(|ipaKpacHOM u n a n a  iOHax. 
uaHHbic CKaTepoMeTpoB h  p aa  ho.to  ua u ho h h bic uaHHbic 
Hcno.ibiyiOTca b ochobhom  KaK h c to h h h k  kh mc c t  bc h ho ií 
HHiJiopMauHH,. JJflSL nocTpocHiui no jie ii coucp’/KaHiui 
aTMOC(|)cpHoro b o jh  h o to  n ap a  h  /KHUKO-Kanc.ibHOH Bjiarn b 
nojiíipHbix uh  kho ho b MOiyT Hcno.ibiOBaTbca HîMcpcHioi 
MHKpOBOJIHOBbIX naCCHBHblX paUHOMCTpOB. /plHHblC
MHKpOBOJIHOBblX naCCHBHblX paUHOMCTpOB MOTyT TälOKe 
3(J)(J)eKTHBHO Hcno.ibiOBaTbca u .ia  onpcucucH ioi h

OTCJieiKHBaHHÍI nOJHipHblX UHK.TOHOB.
ripHMeHeHHe CHHepreTimecKoro n o jx o ja  u .ia  HCC.icuoBaHioi 

3BO.HOUHH H CTpyKTypbl nOJHipHblX UH KHO HO B B BbICOKHX 
HiHpoTax -  3TO onpcac.iCHHC. otc.iok hbh hh c . onpcucucH ioi 
TpaeKTOpHH, paCHCT KOJIHHeCTBeHHblX XapaKTepHCTHK nOJHipHblX 
UHKJIOHOB, KOTOpblH npOHÎBOJHTCH C HCn0JIb30BaHHeM jaH H bl.X  

aHCTaHUHOHHOTO iOHUHpOBaHHa:
1. naC C H B H blX  M HKpOBOJIHOBblX ja H H b lX  SSM/I (C IiyTH H K  

c e p n H  DMSP f-13) j u n i  n o a y u c H H a  c o u c p ’/K aH iu i aT M O C (|)cp H o ro
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B O j s i H o r o  n a p a  n  > K H A K O - K a n c . i b H O H  B j i a r n  b  n o . i a p H b i x  

U H K .iO H ax c  p a 3 p e m e H n e M  2 5  k m ;

2 .  n a C C H B H b l X  M H K p O B O J I H O B b l X  JKlHHblX A M SR -E  ( C I i y T H H K  

Aqua), A Jia  n o . i v H C H H a  a T M O C ( | i c p H o r o  B O j a H o r o  n a p a  h  > k h a k o -  

K a n e j i b H o i i  B j i a r n  b  n o j m p H b i x  u m c iO H a x  c  p a 3 p e m e H H e M  1 2  k m ;

3. /laHHbix panHOMdpa A V H R R  (cnyTHHKH cepHH N O A A ) 
ajía BH3yajibHoro aHajiH3a oo.iaHHOCTu;

4 .  A K TH BH blX  M HKpOBOJIHOBblX JKlHHblX CKaTTCpOM CTpa 

S e a w i n d s  (c n y T H H K  Q u i k S C A T )  a a ;i n o .iv H C H H a  n o . i c ü  

n p H B O A H o ro  B eT p a ;
5 . PajH O .lOIM 1 HHO HH bIX aKTHBHblX MHKpOBOJIHOBblX JKlHHblX

A S A R  (cnyTHHK Envisat), SA R  (cnyTHHK R A D A R SA T ) a a ; i  

n o . iy a c H H a  n o . i c ü  n p u B O jH o r o  B e T p a  c  b h c o k h m  p a 3 p e m e H H e M ;

6. B u jU M b lX  H H K - H’ io 6  p a >KC H H H CneKTpOpaUHOMeTpa 
M O D IS (cnyT H H K H  Terra h  Aqua) a a ;i a H a jiH 3 a  o o .ia n H O C T u ;

7. K o H T a K T H b i x  H 3 M e p e H H H  (p ajn o  iOHAbi. 6yn):
8 . C h  h  o  m u  m c  c  k h  X K apT ;

9. ^ a H H b i x  p e a H a j i H 3 a .

C ïaT H C T H K a o  A C Ta.ibH O Ü  B H y T p e H H e ii C T p y K T y p e  n o . ia p H b ix  

IIHKJIOHOB n  p a  KTH LICC K H OTCyTCTByeT, nOCKO.lbKV OHH

Hao.iKuafOTCtf nam e Bcero Hau OKeaHaMH, t a c  ceTb 
MeTeopoAorimecKHx H3MepeHHH HCAoeraTOHHa a a ;i 

CHCTeMaTHUeCKOTO H3YHCHHH 3THX 0Öpa30BaHHH. OjHaKO 
M05KH0 CACAHTb KOCBeHHbie CY'/KACHHH 0 BHyTpeHHeii AHHHMHKC 
nOJHipHblX UHK.IOHOB Ha OCHOBaHHH CHHMKOB OO.iaHHOTO 
noKpoBa co cnyTHHKOB. /laHHbic AHCTaHHHOHHoro
30HAHp0BaHHa C B HACTC .1 bCTBY POT 0 TOM, HTO B nOJHipHblX 
UHK.iOHax CymeCTBeHHyiO po.lb HipaiOT KOHBeKTHBHbie 
npoHCCCbi (oo.ianHbic c h c t c m h  cocTOHT npeHMymecTBeHHO h 3  

KOHBeKTHBHblX OOAHKOB).
H 3  3TO TO  M05KH0 CACAHTb BbIBO A . HTO A.151 pCLUCHHJI npO O A C M  

K O M n.lC K C H O rO  H3YHCHHH n O JH ip H b lX  HHK A OH O B C npH M C H C H H C M

C H H e p r e T H H e c K o r o  n o A x o A a  K O C M H H e c K H e  c h h m k h  j i b a j h o t c h
CaM bIM  AOCTOBepHbIM  HCTOHHHKOM HH(|)OpM aUHH. n03B 0JH H 0T

BecTH KapTorpa(J)HpoBaHHe noBepxHOCTH öbicrpcc h
3KOHOMHHHee nO CpaBHeHHK) C a B Ha H HO HH bí MH H Ha3eMHbIMH 
H3MepeHHAMH. E ine HCCKOAbKO ACT Ha3aH HiOOpa'/KCHHJI 3CMAH 
H3 KOCMOCa HCn0Ab30BaAHCb AHUIb y3KHM KpyTOM
cneiiHaAHCTOB. C c t o a h h  cnyTHHKOBbie c h h m k h  c t h h o b h t c h

nO B CeA H eB H bIM  HCTOHHHKOM OObCKTHBHOÜ H aK TV a.lbH O Ü
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HH(J)OpMaiIHH JJtf pCLUCHHSI paiJHMHblX H JOCTaTOHHO CJI05KHbIX
î a j a i  b  HayKH.

c fro  j c j a c T  h c c jc jo b h h h c  n o jiap H b ix  m iK jO H ax.
HeoöxoAHMoe hx CBoeBpeMeHHoe ooHapv/KCHiic. hîyhchhc
xapaKTepHCTHK nojapHbix hhkjohob. OTCjeacHBaHHe, jbh >kchh;i
H npCJCKaiaHHC HX OJHOÍÍ HS Ba>KHCHLUHX. JO CHX nop, He
pem eH H bix a a j a i  c o b pc m c h h o h  HayKH.

Oomuc tchjchhhh Tex ho jo rnLiccKO TO nporpecca ' i H K J K) M a K)TC il B 
CTpeMHTejlbHOM p33BHTHH paiJHMHblX M CTO JO B HÎYHCHHtf 
OKpy5KaiOmeH cpcjbl. CTOJffllHX Ha CTblKC HOBblX HH(|)OpMaiTHOHHbIX H 
TeXHHHeCKHX pemeHHH. Oj HHM HS TaiCHX MCTOJOB tfBJtfCTCtf H 
JHCTaHIIHOHHOe 30HJHp0B3HHe 3CMJH. CHIC HCJ3BH0 OTHOCHBLUCCCtf K 
y3KHM c  ne u na j  H3 upo Ba h h bí m h cyryöo npiiKjajHbiM c<|icpaM 
jeaTejbHOCTH.

KaK npaBHJO. MCTOJbl JHCTaHUHOHHOrO 30 HJHpOBHHHH 3cmjh 
3HaHHTejbH0 3K0H0MHHHCH TpajHHHOHHblX CnOCOOOB nOJYMCHHH 
npocTpaHCTBeHHbix jaHHbix. OjHaKO j j a  nojyacHHa oobckthbhoh
KapTHHbl JHH3MHKH npOUCCCOB. npOHCTCKaKHHHX Ha HCCJCJVCMOH 
TeppHTOpHH, KOCMHHCCKHH CHHMOK HCOOXOJHMO npaBHJbHO 
JCLUH(|)pHpOBaTb. TO eCTb nepeíÍTH OT JipKOCTHblX xapaKTepHCTHK 
nOBepXHOCTH K (|)H3HLICCKHM CBOHCTBaM nOBepXHOCTH HJH OOBCKTOB H 
npoBecTH c n c  u n a  jHiupo Ba HHv io komiuckchv io oopaooTKV j j a  
nojiyneHHii hcooxojhmoto h h (|io p Ma u ho h ho ro KaiccTBa. B cbhîh c 
3THM TCXHOJOriia HCCJCJOBaHHÍÍ Ha OCHOBe jaHHbix KOCMHHCCKOTO 
MOHHTopHHra npejycMaTpHBaeT pemeHHe cjcjykhhhx 
TexHOJOTHHecKHx sa jan :

1. OnepaTHBHoe nojviCHHC jaHHbix jHCTaHUHOHHoro 
30HJHp0BaHHH 3CMJH HaiIOOJCC nOJHO OOCCnCHHBaiOIHHX MOHHTOpHHT 
HCCJCJVCMblX npOHCCCOB. LipC'ÍBbILiaHHbIX CHTyaUHH.

2. ripcjBapHTCJbHaa oöpaöoTKa kocmhhcckhx chhmkob, 
nOJTOTOBKa HX k jajbHCHLUCMY aBTOMaTH3HpOB3HHOMy H 3KCnepTH0My 
jeiHH(J)pHpOBaHHK), cL THIC/KC BHÍVajbHOMY npC JCTJB JCHHK).

3. r  JiyÖOKHH aBTOMaTH3HpOBaHHbIH aHajHÎ H TC M aTH LICC Ul ÍI 
oöpaöoTKa ja m ib ix  JHCTaHUHOHHoro so H jupo  Barnia 3cmjh  j j j i
nOJTOTOBKH HIHpOKOTO CneKTpa aHajHTHLICCKHX KapTOrpa(|)HLICCKHX 
MaTcpnajOB. npiiMCHaa j j a  pasjuiHbix hcjcíí. onpcjcjCHiia 
pa3Hoo6pa3Hbix CTaTHCTHHecKHx napaMeTpoB.

Mctoji.i jHCTaHUHOHHoro joiijiipoisamiíi 3cmjih
Pa3BHTHe MCTOJOB JHCTHHHHOHHOrO 30H JHpOBaHHII

CTHMyjHpyeTca Bce yxyjuiaioiHCH ca ikojothhcckoh o6 ct3hobkoh b
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M H p e , HCOOXOJHMOCTbK) pCLUCHHH p a iJH H H b l.X  rCO JOTHHCCKHX. 
rCO(|)H3HHCCKHX. MCTCOpO JOTHHCCKHX. rH jpO (|)H 3H HCCK H X.

OKeaHOJiornHecKHx h  jpyrux sajan. KpoMe Toro, öojbinoe maacHnc 
npnoopcTafOT sajann h s y h c h h h  jecm>ix MaccHBOB, 
cejn>CKOxo3aiicTBeHHbix \ t o j h h .  noBepxHOCTH Mapo b o t o  OKeaHa, peK, 
03ep, rOpHblX MaCCHBOB, H3YHCHHC .Tb JO B ApKTHKH, AHTapKTHKH, 
HCCJiejOBaHHe ( |w 3 h h c c k h x  npoucccoB b aTMOC(|)cpc h  t .  j .  
r jooa.ibHbic Hao.iKucHHtf 3a 60 jb h ih m h  noBcpxHOCTa\iH MoryT 
OCymeCTBJIHTbCa TOJbKO MCTOjaMH JHCTaHUHOHHoro iOHJHpOBaHHa. B 
HaCTHOCTH, H3 KOCMOCa C nOMOIUbK) HCKY CCTBCHHblX CnyTHHKOB 3c\IJH. 
JloKajbHbie HaojrojCHHtf TaioKe MoryT ocvLUCCTBjaTbca \iCTOja\in 
JHCTaHUHOHHoro 30HJHp0BaHHJ, HO MOryT npOH’iBOJHTbCa H c OOpTa 
jeTaTejbHoro annapaTa.

ripHMCHaCMblC MeTOJbl JHCTaHUHOHHoro iOHJHpOBaHUa M05KH0 
pa3jejHTb Ha jBa Kjacca: aKTHBHbie h  naccHBHbie. A k th b h h c  MCTOjbi 
HivaaroT xapaicrcp OTpa>KCHHa. pacccaHna h  norjoiucHHa b o jh , 
HUynaCMblX HCTOHHHKOM C H3BCCTHOH CneKTpajbHOH njOTHOCTbK). 
IlaccHBHbie Hcnojb3yK)T aHajH3 coocTBCHHoro TenjOBoro h s y h c h h h  

cpej h  oöbeKTOB b pajH0jHana30He c uejbK) nojvncHna o h h x
HeOÖXOJHMOH HH(J)OpMaUHH.

r ip e jn o H T e H H e  n a c c H B H o r o  M C T O ja  b  o t jh h h c  o t  aK T H B H oro  
3 a K jK )H a e T c n  b  tom , h to  pa j  ho m c t p  h licc ra a  a n n a p a r y p a  n a c c H B H o r o  

M e T o ja  n o  cpaB H eH H K ) c aK T H B H oii p a jH O JO K a u H O H H O íí H M eeT  

3 H aH H T ejb H O  M eH bH iH e r a o a p u T b i .  M a c c y  h  3 H e p r o n o T p e 6 je H H e .  B 
C B J3H  c 3THM  HMCHHO a n n a p a T y p a  s t o to  r a n a  6 b u a  n e p B o i i  

H c n o jb 3 0 B a H a  H a  HCKycc tb ch h o m  c n y r a H K e  3cm jh . Ilp H M e H e H H e  
j a H H b ix  b  M HKpoBO JHO BO M  jH a n a 3 0 H e  j a e T  p a j  n p e H M y r u e c r a  n o  
cpaB H eH H K ) C H C n 0 Jb 3 0 B a H H e M  ja H H b ix  B BHJHM OM  H HH(J)paKpaCHOM  

j H a n a 3 0 H a x :  M eH e e  h h tc h c h b h o c  o c j a o j C H n c  p a jH O B O J H  b

aT M O C (|)cpH bix  r a 3 a x  h  o c a j K a x  h  6 o j e e  n p o c T a a  C T p y K T y p a  c n e K T p o B  
n o r jO L u c H n a  K H C J o p o ja  h  bo j a  hoto n a p a .  H htchchbhoctb 
p a jH O T e n jO B o r o  hîjy h ch h h  h e r o  j p y r a e  x a p aK T c p u c T H K H  s a B u c a T  KaK 

ot T e p M o jH H a M H H e c K o ii T e M n e p a T y p b i  H 3 u y H a io iu H x  c p e j ,  T aK  h ot hx 
C T poeH H H , c o c T a B a  h  j p y r a x  <J)H3HHecKHx n a p a M e T p o B . 3 to 
oôcT O K T ejbC T B O  h a B j a c T c a  o n p e j e j j n o r u H M  b  M e T O je  p a jH O M e T p n H . 

P a jH O T e n jO B o e  h îjy h c h h c . ooycjobjchho c  n p e o 6 p a 3 0 B a H H e M  

B H y T p e H H e ii T e n jO B o i i  3 H c p rH H  c p e j  h  oobcktob b  a H c p r i n o  

3 je K T p o M a r H H T H o ro  n o j a .  3 aH H M aeT  hihpokhh  c n e K T p . ^ j h h h  b o jh  
p a jH O T e n jO B o r o  hîjy h ch h h  ot 1 m m  j o  100 cm , j a H H b i i i  j u a n a î O H  
c n e K T p a  H a3biB aiO T  C B M - jn a n a s o H O M  h j h  m hkpobojhobbim .
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C o B p e M e H H b rä  y p o B e H b  p a s B U T n a  c p e jC T B  h  m c t o j o b  

HCCJie jO B a H H H  aT M O C (|)C pH bI\ npOUCCCOB H3 KOCMOCa, n p O rp a M M H b lX  

KOMIIJieKCOB OÖpaOOTKH KOCMMMCCKMY ja H H b IX  H m H pO K O e 
p a c n p o c T p a H e H H e  rc o H H ( |)o p \ia u H O H H b ix  c h c t c m . n o 3 B O jn n o T  n o a v a n T b  

K anecT B eH H O  H O B yio  H H (|io p \ia u H K ) o c o c t o j h h h  aT M O C (|icpb i. 

npOUCCCOB H JH H aM H K C  aTMOC(|)CpHbI.X HBJCHMM H HÎMCHCHHÎI HX 

COCTOJHHH.

H c c i e i o i s a i i n e  a T M 0 C ( |)e p H i> ix  \ i e 3 0 \ i a c m i a i ) i i i > i x  a n .  H i r n i i  c 
ll()M ()ll|l> IO  J H C T a H U H O H H o ro  J O I I J l ip O IS a i l l l i l  3&VIJIH H 3 KOCOM Ca

A T M 0 C (|)cp a  H ip a e T  B e c b M a  c y iu e c T B e H H y io  p o jn >  b  (J iopM H poB aH H H  

OÖjIHKa 3eM JIH , B C Jie jC T B H e 3TO rO  HOBOe HH(|)OpM aUHOHHOC K aneCTBO  
o n p c j c j a c T  H O B bie m c t o j o j o t h h c c k h c  n o j x o j b i  h  n e p c n e K T H B H b ie

TeXHO JIOTHH B nOJY H CH H H  H UCJCBOM npHM CHCHHH M aT epH 3J10B  

JH C TaH U H O H H O rO  3 0 H JH p 0 B a H H H  3 e M J H  J J H  K O M njeK C H blX  

H C C je jO B aH H H , n p o u e c c o B  h  s i b j c h h h . c  H c n o jb 3 0 B a H H e M  u k t h b h b ix  h  
n a c c H B H b ix  j a H H b ix  jH C T a H U H O H H o ro  iO H ju p o B a H n a .  a H a jH 3 a  

H C C je jy e M o r o  n p o u e c c a  b  n p o c T p a H C T B e  h  b o  B peM eH H .
B n o c j e j H H e  r o j b i  cn v T H H K O B aa  H H ( |) o p \ i a u n a  h b j h c t c h  o jh h m  h 3  

OCHOBHblX B H JO B  THjpO M C TCO pO  JOTHHCCKOrO OOCCnCHCHHa B A pK T H K e 

H A H T apK T H K e. B HaCTHOCTH, j a m i b i e  c MeTeopojorHHecKHx 
cnyT H H K O B , H c n o .rb iv f O T c a  j . r a  H a Ö jn o je H H a  3 a  h î m c h c h h c m  
o ö ja n H O C T H  h  p a3 B H T n eM  u H K jo H O B , b  to m  n n c j e  T3KHX, KaK y p a r a m > i ,  

n o . r a p H b ic  u h k j o h m .  H a o j f O j C H n a  3a o Ö ja H H O C T b io  c 3cmjih 
o x B aT b iB atO T  jH H ib  10— 20%  B c e r o  n o K p o B a  h  3 0 H jH p y K )T  a T \ io c ( |) c p v

J O  B bIC O T bl 20 -----25 K M . M C T C O pO JO T H H C C K H C  c n y T H H K H  n O K a3bIB aE O T

oom cc pacnpejejeH H e p a j a  m c t c o p o j o t h h c c k h x  o j c m c h t o b  Bcero 
3eMHoro mapa. L U n p o T a  o o s o p a  cnyTHHKOB j o  1000 k m  h  Bbirne. C 
noMorjMO annapaTypbi cnyTHHKa m o h c h o  y3Han> He t o jh > k o  (JiopMbi h  

pacnpejejeH H e oöjanHOCTH, a tu ic /k c  pacnpejejeH H e c h o k h o t o  
noKpoBa h  jc jaH bix  n o je ii b  OKeaHax, TeMnepaTypy BepxHeii rpaHHUbi 
O O jaK O B  H O TK pblTblX  YHaCTKOB 3eMJH H OKeaHOB. TaK5Ke nOJYHCHHC 

HH(J)OpMaUHH O 30HaX BbirUlJCHHtf OCajKOB, HX HHTeHCHBHOCTH, 
pacnpejejeHHH o n a  t o b  rpo30Boii j c h t c j b h o c t h .

M e 3 0 M a c H iT a 6 H b ie  u h k j o h m  b  n o j a p H b i x  p a n o H a x  n o cT O JH H O  

(J)O pM H pyK )TC J H a j  apKTHHeCKHM H M O p jM H  H aCCOUHHpV fOTCSI C 

O rpO M H O H  p a3 p y iH H T e jI> H O H  C H JO H  C C H JbH bIM H  0 C 3 JK aM H , MOIUHOH 

o ö ja n H O C T b K ) h  B eT paM H , K O T o p b ie  c o 3 ja tO T  y r p o 3 y  6 e 3 o n ac H O C T H  

C y jO B  -  OOJCJCHCHHC. 3 a T p y jH e H H e  npO B C JC H H C  npO H 3B O JC T B eH H bIX  

o n e p a u H H .
/ lo K a ia T C jb C T B a  a r o r o  c jy > K a T  B ceB 03M 05K H bie n p H M e p u  

n o H B jeH H H  h  p a 3 p y n iH T e jb H b ie  n o c j e j C T B u a  b j h h h h h  n o j a p m a x
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ameno ho b Hau ceBepHbiMH pernoHaMH. B (JieBpajie 1983 r. nonnpHbrä 
amenoH npn Bbixojc Ha noöepencbe CHIA npnHec CHjibHbrä CHeronaa 
(b BaniHHiTOHe Bbinan CHer, o6pa30BaB cjioh bm cotoh 100 cm), npn 
3TOM nornono 69 hc.tobck. üom hm o CHeronaaoB h rpaaa. 
Me30MacniTa6Hbie amenoHbi Bccraa x a pa ktc p h îy k>tc a nuBHCBbniH 
ocanKaMH.

nojwpHbie UHK.iOHbi -  3TO LiacTb öojibHioro Kjiacca norojHbix 
Me30MacniTa6Hbix chctcm. Me30Macima6m>iM BuxpaM cooTBeTCTByiOT 
ynacTKH noBbimeHHoii hhk.tohhhcckoh 3aBHxpeHHOCTH b cpcjH cii 
TpOnOC(|)CpC H nOBblLUCHHaa TCpMHHCCKaa HCYCTOHHHBOCTb B HHHCHeH 
Tponoc(|)cpc. Bommearomaa b pe3yjn>TaTe ncpcMCiacHna xo.iojhoh  
B03ayniH0H Maccbi Hau Tenjioii noacTHnaiOLHCH noBepxHOCTbio. 
riOJIHpHbie HHK.TOHbl KaK OÖjiaCTH HH3KOrO HHB.TCHHa. TO eCTb HHK.TOHbl. 
HMeKJT CBOHCTBeHHbie XapaKTepHCTHKH C UHK.lOHaMH. Il,HKJIOHy 
CBOHCTBeHHa C BO a CHCTeMa BO'UYLUHblX TCHCHHH. B none TCHCHHH 
(none BeTpa) hhk.toh -  rnraHTCKHH BHxpb. B  cnoe TpCHna ijem p  
iIHKnoHa aB.aacTca tohkoh c.xohhmocth B03ayHim>ix TenemiH, to ecTb 
none jb h >kchh;i coctoht h3 hbyx npocTbix noneii: KpyroBoro (b 
ceBepHOM nonym apnn npoTHB nacoBoii CTpemcn, b kbkhom nonym apnn
-  no nacoBoii CTpenne.) n CTOKa. B  cb o o o jh o h  aTMOC(|)cpe BeTep 
6nn30K k rpanneHTHOMy BeTpy, to  ecTb nnHnn TOKa noLiTH coBnanatOT 
c H3o6apaMH (n3ornncaMH). B  hhk.tohc npeo6nanan)T Bocxonaianc 
nBH5KeHHH B03nyxa.

rionapHbic HHKnoHbi Ha3biBaK)T mhothmh npyrnMn TepMHHaMn: 
oonaHHbic ianaTbic. Me30Macima6Hbie HHKnoHbi. Me30Macima6Hbie 
BHxpn, apKTHnecKne yparamn, apKTnnecKne HHKnoHbi. xonoaHbie 
nenpeccnn. H o Ha ccrojHamHHH aeHb TepMHH «nonnpHbin hhk.toh» 
oöbiHHO ocTaBnjnoT 3a 6onee mrreHCHBHbiMH cncTeMaMn, y  KOTopbix 
npnnoBepxHOCTHbin BeTep, no Kpaifflen Mepe, paBeH cnne yparaHa (15- 
19 m/c).

roprooHTanbHbie MacuiTaobi no.iapHbix ameno hob Hcoonbumc h 
cocT3BnaK)T -  npH6nH3HTenbHO o t  200 no 1000 km, ho, HCCMOTpa Ha cboh 
pa3Mepbi, nonapHbie uniciOHbi BecbMa HHTeHCHBHbie Han MopcKoii 
nOBepXHOCTbK), (|)opMnpyK)mHCca k ceBepy o t  rnaBHoií 6apoKnHHHoii 
30Hbi (k ceBepy o t  nonapHoro (Jipoma nnn npyroií rnaBHoií 6apoKnHHHoii 
30Hbl). TaKHe MO LUHbIC aTMOC(|)CpHbIC CHCTeMbI, HMCK3T BpCMa 
cymecTBOBäHHe, He npcBOCxonaiacc HecKonbKHx hhch (o t 3 no 36 nacoB)
-  KopoTKoncHBymne aTMOC(|)cpHbie CHcreMbi. nonapmne umcnoHbi 
nHCcmiHpyKJT TäK5Ke ObiCTpo npn nonxone k 6epery nnn Bbixony Ha nea, 
KaK h iapo’/KncHHc Han cbooohhoh o to  nbaoB noBepxHocrbK).
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nonapHbie maciOHbi 6buni oÖHapv/KCHbi Han ceBepo-BOCTOHHOH 
ATjiaHTHKoii, MopaMH CeBepo-EBponeíícKoro oaccciÍHa. \iopa\m  Eoijiopra 
h Mvkotckoc. BCKope M ereoponora 3aMemjiH noxoacne CTpyicrypbi b 
npyrax  paiioHax, Taicnx i«ik Ccßcpo-BOCTOiHaa nacTb Tnxoro OKeaHa, 
Mopa EepHHra, OxoTCKoe, ÆiOHCKoe, Mope JTaöpanop, Pvjíohob 3ajniB, 
npojiHB /],3HBHca. Mope EaiJxJiHHa. CaMbie aKTHBHbie nonapHbie mnciOHbi 
Obi.™ OOHapV/KCHbl Han MOpCKOÍÍ nOBepXHOCTbK) CBOÖOnHOH OTO .IbJOB. 
HopBC’/KCKoro. EapcHiiCBoro. Æ iohckoto Mopax, 3ajniBOM AnacKa b 
tcmchmc 3HMHero ncpnona -  pnc.l. TaioKe nonapHbie mnciOHbi 
HaömonaiOTca b kbkhom nonymapHH Han AHTapKTHnoii.
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S e a  o f  . 
O kho tsk

G u lio ! ' 
A la s k a ,

-C huko tsk i 
\  S e a  /

B eau fort
C a n a d a

L ap tev ,
S e a '

Baffin
Island

Labrador  
V s e a Norwegian. 

S e a  i
F inlandIceland

kilometres

Phc. 1 Pa h o  h  bí pac npocTpa h c  h to i  n o n a p H b i x  m i  k h o  h o  b
bIX

I I H K J I O H O B ,  p C J K H C  C H H O n T H H C C K H C  H t l O .H O H C H H i l .  H C H O C T a T O H H O C  

n o K p b i T H e  p a j H o . i O K a T o p a M H  h  H c m u o K H b i c  M o n e j i H  n o p o ’/ i c u i i O T  

O r p a H H H e H H H  B  B b H I B .T C H H H . O T C .T C '/K H B a H H H . H 3 Y H C H H H  H  

n p 0 r H 0 3 H p 0 B a H H H  n O J i a p H b l X  H H  K H O  H O  B . K T O M y  5 K e  H H C .T C H H b lC  

M o n e j i H  n p o r H 0 3 0 B  n o  ron b í  H e  o ö n a n a i O T  n o c T a T O Li H b i \ i  B p e M e H H b i M  h  

n p o c T p a H C T B e H H b i M  p a 3 p e m e H H e M  n e w  h î y  n e m o i  M e 3 0 M a c i H T a 6 m > i x  

B H X p e í í ,  T 3 K H X  K a K  n O . O i p H b I C  H H K .T O H b l .

nonapHbie HHKJIOHbl npaKTHHeCKH HeB03M05KH0 nporH03HpoBaTb, 
TaK KaK B  BbICOKHX HIHpOTaX OHeHb MajIO MeTeOpOJIOrHHeCKHX CT3HHHH, 
n03B0JIÍH0HIHX 33(J)HKCHpOBaTb nOJOOHblC npOHeCCbl, a TaK5Ke 
nonapHbie HHKnoHbi He Bccrna npoaBjunoTca Ha npH3eMHbix KapTax 
norojbl B  CBH3H C TeM, HTO OHH HMeiOT MaCUITaO MeHbHie HeM 
aTMoeiJiepHbie npoHeccbi, (|)HKCHpvioiHHCCtf Ha CHHonraHecKHx KapTax. 
H !apO>IUaK)TCa B H X p H  HCO’/kTiiaHHO H  TO.lbKO Han BOnHOH 
nOBepXHOCTbK), HX 5KH3HeHHbIH HHTOI KOpOHe aTMOClJiepHbIX HHK.TOHOB
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CHHOimpiecKoro M acum ioa. Pa3BHTHe Taicnx uh kho ho b
xapaKTcpn ivcTca oucHb obicrpbiM naneHHeM uaBucHna. Tas, b ouhom 
H3 HC(|)poHTHUbHO\i Me30MacHiTa6H0M BHxpH b ATjiaHTHKe b (JieBpane 
1989 r. na buch hc 3a cyTKH y n an o  Ha 35 r l la ,  c 973 no  938 r i la .  B 
my 6o ko m MCiOMacuiTaoHOM hhkuohc. BbimennieM Ha iot A h ru h h b 
HOHb c 15 Ha 16 oicraopa 1987 r., uhbuchhc 3a 12 u y nauo Ha 14 r f la ,  c 
972 no  958 rTla, npuncM CKopocTb BeTpa nocT nraua  45 m/c.

B o c c T a H O B jie H i ie  a T M 0 C ( |)e p H b ix  n a p a M e T p o B ,  i i c i i o . i i . i y i i  

c n y T H H K O B b ie  a iv  i i i i i i i i . i c  h  i i a c c i i B i i i . i c  l a i l i n a e
OCHOBHOií HCTOHHHK K0UHHCCTBCHH0H npOCTpaHCTBCHHOH 

HH(J)OpMaiIHH nu a HÎYHCHHa nOUapHbIX HHKUOHOB -  3T0 CnyTHHKOBbie 
naHHbie h nona reo<J)H3HHecKHx napaMeTpoB, BOCCTahobuchhbix no 
pa3UHHHbIM CnyTHHKOBblM CCHCOpaM. B 2008r. b McVKUYHapOUHOM 
HCHTpC no OKpy>KaK)UICH cpene H nnCTaHUHOHHOMY 30HnHp0BäHHK> 
HMeHH HaHceHa (HayHHbiii (J)OHn «HaHceH-Il,eHTp») Hanann 
HcenenoBaTb nonapHbie uHKuoHbi. ncnoubiva CHHepreTHHecKHii 
nonxon. B to BpeMa KaK cnyTHHKOBbie naHHbie b bhuhmom h 
HH(|ipaKpacHOM nuanaiOHax. naHHbie CKaTepoMeTpoB h 
pannouo Ka hho h Hbic naHHbie Hcnonb3yiOTca b ochobhom KaK hctohhhk 
KanecTBeHHOH HH(|)opMauHH. nna nocTpoeHHa noneii concp>KaHna 
aTMOC(|)cpHoro BonaHoro napa h >k un k o - k a n c u b h o ii Buarn b nonapHbix 
IIHKUOHOB MOryT HCnOUbiOBaTbCa H3MepeHHa MHKpOBOUHOBblX 
naCCHBHblX panHOMeTpOB. NaHHbie MHKpOBOUHOBblX naCCHBHblX 
paanoMerpoB MoryT Taicace 3<JxJ)eKTHBH0 HcnoubiOBaTbca nna 
onpeneneHHa h OTCuoKHBaHna nonapHbix hhkuohob.

ripHMeHeHHe CHHepreTHHecKoro Merona nna HcenenoBäHHa 
3BomoiiHH h CTpyKTypbi nonapHbix hhkuohob b bmcokhx nmpoTax -  
3TO onpeneneHHe, OTCuoKHBaHHC. onpeneneHHe TpaeKTopHH, pacneT 
KonHHecTBeHHbix xapaKTepHCTHK nonapHbix hhkuohob. npoH3BoancbiH 
c Hcnonb30BaHHeM naHHbix nncTaHHuoHHoro 30HnHpoBaHHa:

1. naCCHBHblX MHKpOBOUHOBblX naHHblX SSM/I (CnyTHHK CepHH 
DMSP f-13) nna nonyHeHHa noneii concp>KaHna aTMOC(|)cpHoro 
BonaHoro napa h /KHUKO-KancubHOH Buarn b nonapm>ix HUKuoHax c 
pa3pemeHHeM 25 km;

2. naCCHBHblX MHKpOBOJIHOBblX uaHHbix AMSR-E (cnyTHHK 
Aqua), nJia nouyhchhíi noneii aTMOC(|)cpHoro BonaHoro napa h -/Khuko- 
KanenbHoii Buarn b nojiapHbix HUKuoHax c pa3pemeHHeM 12 km;

3. Panno MeTpHHecKHx naHHbix AVHRR (cnyTHHKH cepun 
NOAA) nJia BH3yanbHoro aHauH3a oonanHOCTn;

4. A k t h b h h x  MHKpoBOJiHOBbix naHHbix CKaTTepoMCTpa Seawinds 
(cnyTH H K  QuikSCAT) nJia nouvucHna noneii npHBonHoro BeTpa;
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5 . PaUHO.TO IUI HHO HH bIX aKTHBHblX MHKpOBOJIHOBblX HHHHblX

A S A R  (cnyTH H K  E n v is a t ) ,  S A R  (cnyTH H K  R A D A R S A T )  u n a  
n o n v iC H iia  n o j ie i i  npuB O U H oro  B eT pa c  b h c o k h m  p a ip c iu c H iiC M :

6. CneKTpopanHOMeTpHHecKHx n a H H b ix  M O D I S  (cnyTHHKH T e r r a  
h  A q u a )  nJia aHajnna oönanHOCTH;

7. KOHTaKTHbIX H3MepeHHH (paUHO iO H Jb l. 6 y h ) :

8 . C H H o n T H H ecK H x  K apT ;

9. J a H H b ix  p e a H a jiH 3 a .
A H a jiH 3  n o j i a p H b ix  h h k u o h o b . i i c n o n b i v a  cnyT H H K O B bie  u a H H b ie , 

BblHBHJI T H nH H H bie npO aB U C H Iia  M e30M aC H IT a6H bIX  HHKUOHOB H a  

CnyTH H K O BblX  CHHMKaX

•  Hcooubumc (|ipoHTaubHbic aenpeccHH
• OopMbi ucocua
• BuxpcBbic rpo30Bbie oonaiui c HCHTpaubHbiM « ru a iO M »
•  OonauHbic aanaTbic
• CucTCMbi Kapycejib
•  C h ctc  m  bí p e B e p c H B H o ii  3aB H xpeH H O C T H

MiYHCHHC nO JH ipH blX  HHKUOHOB nO  CnyTH H K O BblM  U aHH bIM

BHUHMoro U H an a3 0 H a H a ia u o c b  c  1 9 6 0 - x  to u o b .  P h o o p a ’/KCHiia. 
nouvH C H H bic c  pauH O M eT pa A V H R R , H a x o n a m n i ic a  H a cn y T H m cax  
N O A A , a  TaioK e cn eK T p apauH O M eT pa M O D I S ,  H a x o n a m n i ic a  H a 
cnyT H H K ax T e r r a  h  A q u a ,  no3BOJHnoT cyuH T b  o  pacno n o > K cro iH  
IIHKUOHOB h  T e M n e p a T y p e  B e p x H u x  c u o c b  oönanH O C TH . A H a jn i3  
HH(|)paKpaCHbIX H  BHUHMblX H iO O pa’/KCHHH 3TO TpaUHHHOHHblH 
HHCTpyMCHT MOHHTOpHHTa nOJHipHblX HHKUOHOB. TaK KaK uaH H bie 
BHUHMoro u H a n a 3 0 H a  oöecneH H B aiO T  h c h h c h  in c ii  iiH (|)opM am icH  o  
(JiopMe h  CTpyK Type oonanH O C T ii. c  o  n  p o  bo  >Kua io  in e  iic  a  pa iB H T ueM  
M e30M acn iT a6H bix  B H xpeii, T a icn x  KaK n o n a p H b ie  m iK uoH bi. H , k o h c h h o  
nee, a H a u i i !  cnyTHHKOBbix uaH H b ix  b h u h m o to  h  iiH (|)p aK p acH o ro  
U H an a3 0 H ax  h o c h t  cyöbCKTHBHbiii x ap a K T e p  B ii iv a u b H o ro  a m in in a  
H iOOpa’/KCHHH. ripH M epO M  npHMCHCHHil UaHHblX BHUHMOTO u H a n a 3 0 H a
u n a  a m in in a  n o u a p H o r o  m i k h o  Ha c u y / k h t  p n c .2 .  H a  uaHHOM piicvHKC 
OTOÖpa’/KCHO 3apo5K ueH H e n o u a p H o r o  m n ciO H a H an  EapcHHCBbiM 
M opeM . O ö p a ö o T K a  CHHMKa o c y in e c T B ju u ia c b  c  n o M o in b io  
n p o rp a M M H o ro  o ö ecn eH eH H il M a t la b ,  npiiM C H aa an ro p H T M  n o  
o ö p aö o T K H  naH H b ix  h d f  y p o B H a  L 1B , pa3paÖ 0T aH H biii b  

M en çu y H ap o aH O M  H ,e m p e  n o  O K p y n ca io m eH  C p e n e  h  /)ncT aH H H 0HH0MV 
3oH nH poB aH H K ) HMeHH H aH c e H a . H a  n a  h h o  m c h h m k c  H a ö .n o n a c T c a  
n  p o a  b u c h  n e  M e30M acm T aÖ H oro  m í k h o  Ha. K O Topbrä x a p a K T c p ii iv c T c a  
KäK BHXpeBOe rp 0 3 0 B 0 e  OÖjIäKO C HCHTpaubHbiM « rn a 3 0 M »  B CTanHH 
3apo5KneHHH.
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P hc.2 r i o n a p H b i H  u h k t o h  H a i  boctohhoh n a c T b i o  EapcHucßa \ i o p a  

18 H H B a p a  2007 r o j a  n o  j a H H b i M  c n y T H H i c a  Aqua n p n o o p a  M O D IS  
b  09:15 UTC

n e p e M e m e H H e  n o u a p H o r o  i i H K j i o H a  H a o . i K u a c T c a  c T p e M n r e j i b H o e ,  

H  a H C C H n a i l H H  n p O H C X O J H T  T a i O K e  C T p e M H T e j I b H O ,  K a K  H  i a p O ’/ I Q C H H C .  

C T a i p n o  p a a  b  h t  i r a  h  c t í u h k )  j u c c u n a u n n  m o j k h o  H a Ö j n o u a T b  H a  

C K a T e p o M e T p u n e c K H x  u a H H b i x  SeaW inds c n y T H m c a  QuikSC A T b  C ß a m  

C  T e M ,  H T O  H H ( J ) O p M a T H B H b i e  B H T K H  C n y T H H K 3  Q uikSC A T n p H X O a ; i T C 5 I  

H a u  B a p e H i i e B b i M  M o p e M  b  u H C B H b i c  h  H O H H b i e  n a c b i  n o  c p a B H e H H K )  c  

B H T K 3 M H  M O D IS, n p H x o A i f f l i H e c H  b  y T p e H H H e  H 3 C b í .

MiYHCHHC nO .H ipH blX  UHK.TOHOB. H C nO U biV a C nyTH H K O B bie

aKTHBHbie MHKpoBo.iHOBbic uaHHbie. Haua.iocb c 1978 roua. UaHHbie
aKTHBHblX MHKpOBOJIHOBblX npHOOpOB. T3KHe KaK CKaTTepOMeTp
S e a W i n d s ,  H a x o u a m n i i c a  H a  c n y T H H K e  Q u i k S C A T ,  h  p a u n o u o i a i T o p  

A S A R ,  h  a x  o  u n  m  h  i i  c  u  H a  c n y T H H K e  E n v i s a t ,  m m o j i í n o T  n o j i y n a T b  

K O a H H e C T B e H H y i O  H H ( |) O p M a U H K )  O  n p H B O U H O M  B e T p e  H e 3 a B H C H M O  O T  

o o . i a u H O C T H  h  B p e M e H H  c y T O K .  O o p a o o T a H H b i c  u a H H b i e  S e a W i n d s  u a i O T  

n o u a  B e T p a  h h 3 k o t o  p a 3 p e m e H i u i  n o  c p a B H e H H i o  c  u a H H b i M H  A S A R ,  

a a ï o i u H M H  n o u a  B e T p a  o o . i c c  b m c o k o t o  p a 3 p e m e H i u i .  B b i c o K o e  

n p o c T p a H C T B e H H o e  p a 3 p e m e H H e  u a H H b i x  P C A  n o 3 B O J u i e T  

a n a r H O C T u p o B a T b  B H x p e B b i e  C T p y K T y p b i  T a i c H x  p a 3 M e p o B ,  K O T o p b i e  

O K a i b i B a i O T c a  3 a  p a M K a M u  B 0 3 M 0 5 K H 0 C T e i i  n p o c T p a H C T B e H H o r o  

p a 3 p e m e H H i i  j n o 6 b i x  a p y r u x  n p i i o o p o B .  B o . i b u i H H C T B O  M m c p o -  h  
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Me30MacniTa6Hbix n p o m icm m  aT\ioc(|)cpHbi\ npoucccoB Ha PC A - 
H' io 6 pa >kc h m ii \  noBepxHOCTH OKeaHa KoppejnipyiOT c oo.iaLiHbiMn 
CHrHaTypaMH cooTBeTCTByiomnx sib.ich h h  Ha chhmk3x bhjhm oto  h  HK-
J H a n a ' iO H O B .  Ilp H M e p O M  npHMCHCHHtf  aKTHBHblX MHKpOBOJIHOBblX

jaHHbix jm i  aHajiH3a n o m p H o ro  u m oem a cjiyncHT pnc.3. Ha m m  ho m

Phc.3 none CKopocTH npuBOjHoro BeTpa nomipHoro umooHa 
Haa BOCTOHHOÍÍ HacTbK) BapcHucBO Mopsi 18 ;iHBap;i 2007 roja no 
jaHHbiM cnyTHHKa QuikSC A T npnoopa Sea W inds, m/c2 a) b 
15:39 U T C .'b ) b 17:19 U TC , c) b 23:18:33 UTC , d) b 01:23:03 
UTC

pneym ee OTOopamcHO pa3BHTne h Hanajio ju c c u n a u n n  n o m p H o ro  
HHiooHa H aj BapcHucBbiM MopeM. OopaooTKa chhmk3 ocymecTBjuijiacb 
c noMOHibK) nporpaM M Horo ooccncHcmmi Matlab, npaeicm ia aoropuTM

601



IOC50 Conference Ko h  $ e  pe h  m u a  k  50-neTnio MOK

no oopaooTKH jaHHbix CP12, pa3pa6oTaHHbrii b  Mc/KjvHapojHOM 
LJempe no OKpy>Ka io incii C p cjc  n  flncTafflinoHHOMy loHjiipoBaHiiio 
HMeHH HaHceHa.

Ha H H ( J ) o p M a T H B H b i x  B H T K 3 X  c n y m n K a  QuikSCAT  
n p o c a o K H B a c T c a  c t h j i h i  p a i B i i T i i a  n  H a n a n o  j u c c i i n a m i i i  j a h h o t o  

n o j m p H o r o  u m e r o  H a .  H a p n c . 3 a ) ,  b )  n  c) a p K O  B b ip a > K C H  n o j u i p H b i n  

I I H K J I O H  C O  C K O p O C T t f M H  B C T p a ,  J O X O  J t f l H H M H  J O  19 m / C ,  l IT O  J 3 C T  

H e o n p o B e p 5 K H M b i e  j O K a i a T C J b c m a .  l i t o  o t o  h m c h h o  n o j u i p H b i n  h h k . t o h .  

K a K  b h j h o  o h  y 5 K e  m a H H T C . i b H O  n c p c M C C T H . i c a  b  c e B e p H O M  

H a n p a B j i e H H H  n o  c p a B H e H m o  c j a H H b n w  M O D IS. H 3 
p n c .  3 d ) n p o c a o K H B a c T c a  H C w a i H T C J b H O C  o c . i a o j i C H i i c  C K o p o c T e n  

B e T p a ,  l i t o  b  j a . i b H C H u i C M  n p n B e j i o  k  o b i c r p o i í  j i i c c u n a m u i  n o a a p H o r o  

miK.TOHa.
May i c h  11 c noaapHbix h h k . t o h o b .  H cnojbiya cnymmcoBbie 

naccHBHbie MHKpoBOJHOBbie jaHHbic. Hananocb c 1987 ro ja . /laHHbic. 
nOJVHCHHblC C MHKpOBO JHOBblX pajHOMCTpOB SSM /I H A M SR-E, 
HaxojauiHCca Ha oopTV cnymnKOB D M SP n cnym nK a Aqua, 
He33BHCHMbI OT BpeMCHH CyTOK H OT OÖjiaHHOCTH. MnKpOBOJHOBbie 
naccHBHbie jaHHbic pcnvnipHbic n h m c i o t  BbicoKoe BpeMeHHoe 
pa3pemeHne b  noaapHbix 0  ocia crax. MccacjOBaHiic noaapHbix 
HHKJOHOB C nOMOLHblO naCCHBHblX MHKpOBOJIHOBblX jaHHbIX 3TO 
B03M05KH0CTb nOJIYHCHHtf KO JHHCCTBCHHOH HH(|)Op\iaiIHH 0 nOJHipHblX 
miK.iOHax nyTeM BOCcraHOBjCHini nojieii rco(|w3nLiccKnx napaMeTpoB. 
Ha pncymce 4, 5 npcjcniBjCHbi BOCCTaHOBjieHHbie nojin aT\ioc(|)cpHbix 
napaMeTpoB, Taicnx KaK b o j h h o h  nap h  /KHjKO-KancjbHaa Bjiara.

P hc. 4 n o n e  bojhhoto napa, kt/m2 -  a) h /KHjKO-KancjbHoii Bjiarn, 
kt/m2 -  b) nojnipHoro mí kho Ha Haj boctohhoh nacm io BapcHucßo 
Mopa 18 aHBapa 2007  r o ja  08:31-09:22 U TC  no jaHHbiM cnym nK a  
Aqua npnöopa A M SR -E
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/laHHbic xapaKTepncTHKH BoccTaHOBjieHbi no ajiropHTMaM, 
pa3paÖ0TaHHbiM b  IVToiuy  h h  pojHO\  i ucHTpc no o k  py >Ka K) l h c  lí c pene n
f l H C T a H I I H O H H O M y  Î O H J H p O B a H H K )  H  O C H O B a H H b I M  H a  H e n p O H H b l X  CCTaX.

P n c .  5  n o n e  B o n a H o r o  n a p a ,  K r / M 2  -  c) n  >k h j  k o  - k a n  c n b  h a a  B j i a r a ,  

kt/m2 -  d )  n o . r a p H o r o  n  m e r o  H a  H a n  boctohhoh n a c T b i o  E a p c H u c B O  

M o p a  1 8  a H B a p a  2 0 0 7  r o n a  n o  n a H H b i M  M C T C o p o n o r n H C C K o r o  

c n v T H H K a  c e o n n  D M SP f - 1 3  n o n ö o o a  SSM /I 
Ha p n e y m e e  4, 5  hctko n p o c . r o K H B a c T c a  n o . r a p H b i l i  hhk.toh. Bo u y x  

c y x o i i ,  n o o T O M v  b n o n e  B o n a H o r o  n a p a  mojkho n n e H T m J m i i H p o B a T b  

M e 3 0 M a c n i T a 6 H o e  a T M O C ( | i c p H O C  a B . r c H n c  -  n o j i a p m > i n  hhk.toh. 
O coochhoc x o p o m o  n p o c \ l a T p hB a c T C a  n o . r a p H b i l i  hhk.io h  b n o n e  

B o n a H o r o  n a p a ,  n o c T p o e H H o r o  n o  n a H H b i M  A M SR -E. 3 to C B a a a H O  c  

T e M ,  n o n a  B o n a H o r o  n a p a  n  n c n n K O - K a n e n b H o n  B n a r n ,  n o c T p o e H H b i e  n o  

n a H H b i M  SSM /I, H M e i O T  y n v H i n c H H O C  p a 3 p e m e H n e  b 1 2 , 5  K n n o M e T p o B ,  

H e c M O T p n  H a  to , hto n c x o n H b i e  n a H H b i c  hmciot p a 3 p e m e H n e  

2 5 K n n o M e T p o B .  n p n M e H H B  a n r o p n T M ,  n o c T p o e H H b r i i  H a  H e n p o H H b i x  

c o r a x  n  p a 3 p a 6 o T a H H b i n  b M e n c n y H a p o n H O M  H C H T p c  n o  O K p y n c a r o m e n  

c p e n e  n  n u c T a H H u o H H O M V  3 0 H n n p o B a H H i o ,  n o n y n a e M  p a 3 p e m e H n e  

n a H H b i x  SSM /I 3 K B H B a n e H T H o e  p a 3 p e m e H H i o  n a H H b i x  A M SR-E. B ee nee 
3 T O  a n r o p n T M  n o  y n v H u i C H H K )  p a i p e u i C H n a .  a H e  n c x o n H o e  

p a 3 p e m e H n e ,  n o 3 T O \ i y  H a  p n c y H K e  5  n o . r a p H b i l i  hhk.toh 
npocMaTpHBacTca. ho B e e  nee He TaK lictko KaK Ha p n c y H K e  4. B n o . r a x  

5 K n n K O - K a n e n b H o n  B n a r n  o o . r b u i a a  K O H H C H T p a H n a  B n a r n  b  T B e p n o M  

coctohhhh n p o c n o K H B a c T c a  b  x B O C T e  n o n a p H o r o  h m e r o  H a .  hto 
r o B o p n T  o p a 3 p y n i H T e n b H O M  n o c n e n c T B n n  B . r u a H H n  n o . r a p H b i x
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IIHKJIOHOB B CTÍUHH JHCCHnaUHH. HaÖ.TKUaiOTCH HHTeHCHBHbie H 
onacHbie ;ib.ichh;i. t;ikhc KaK oomibHbic CHcromua. jihbhh c rpanoM, 
mTopMOBbie BeTpa h ObiCTpoc oojtcjch ch h c cyhob.

Bi>iito.ii>i
CïaTHCTHKa o jCTa.ibHOH bhvtpchhch CTpyKType nOJiapHblX 

IIHKJIOHOB npaKTHLICCKH OTCyTCTByeT, nOCKOJIbKy OHH Ha6.1K)jaK)TCa 
nam e Bcero Han OKeaHaMH, r jc  cera MeTeopojiorHHecKHx H3MepeHHii 
HenocTaTOHHa na a c h ctc  m ara hc c k o ro h3yhchh;i s th x  o6pa30BamiH. 
OnHaKO M05KH0 cnc.rara cy>khchh;i o bhvtpchhch jnmaMUKC nomipHbix
IIHKJIOHOB Ha OCHOBaHHH CHHMKOB OÖjiaHHOrO nOKpOBa CO CnyTHHKOB. 
/LlHHblC aUCTaHUHOHHOrO iOHanpOBaHHa CBHJICTCJTbCTBYIOT 0 TOM, HTO 
B nOjmpHblX HHK.lOHaX CymeCTBeHHyiO pojlb HipaiOT KOHBCKTHBHbie 
npoucccbi (oönaHHbie chctcmi>i co c to h t npeHMymecTBeHHO h3
KOHBCKTHBHblX OOJiaKOB).

H3 3TOTO M05KH0 CJCJiaTb BblBOJ. HTO flffl peiHCHHil npOO.TCM 
KOMnjieKCHoro hîvhchhh nojiapHbix hhkjiohob c npHMeHeHHeM 
CHHepreTHHecKoro nojxojia kocmkhcckhc chhmkh hbjudotch caMbiM
aOCTOBCpHbIM HCTOHHHKOM HH(|)OpMaUHH. n03B 0JIÍH 0T  BeCTH
k a pTO rpa ( I ) h po Ba h h c noBepxHOCTH ObiCTpcc h 3kohomhhhcc no cpaBHeHmo
C äBHailHOHHblMH H H33eMHbIMH HiMCpCHHHMH. Eine HeCKOJIbKO JICT Ha3aH 
H306pa>KeHHiI 3eMJIH HS KOCMOCa HCn0JIb30BajIHCb JIHHIb y3KHM KpyrOM 
cncnua.HiCTOB. C crojm i cnyTHHKOBbie chhmkh CTaHOBHTcn noBCCjmcBHbiM 
HCTOHHHKOM OÖbCKTHBHOH H äKTyajIbHOH HH(J)OpMaHHH HYItf peHICHHH 
paniHHHbix h nocTaroHHO cji05KHbix 3anaH B HayKH.

Hcno.ibiya aaHHbic jmcTa h n ho h ho ro 30HnHpoBamiii, noHBHjiacb 
B03M05KH0CTb HX CBOCBpeMCHHO OOHapV/KHBaTb. H3yHaTb aTMOC(|)CpHbIC 
xapaKTepHCTHKH nonapHbix hhkjiohob, OTC.TC/KHBara hx TpaeKropmo h 
nporH03HpoBaTb hx noaBjiCHHC. 3 t o  jcjiacT nccncaoBaHnc nonapHbix 
nmcjiOHOB o jh o h  h3 Ba>KHCHLiiHx. j o  CHx nop, He peHieHHbix 3anan 
coBpeMeHHOH HayKH.

Eiifi.iiioipa(|)iiH
1. Erik A. R asm ussen, John Turner «Polar low s M esoscale W eather 

System s in  the Polar R egion»
2. BuKuncami CBOOOjmaa SHUHKnoncami. Polar low  //  

http://en.wikipedia.org/w iki/Polar low
3. M A N U  A K  OS SYNO PTIC SATELLITE M ETEO RO LO G Y //  

http://ww w.zam g.ac.at/docu/M anual/SatM anu/m ain.htm 7/docu/M an  
ual/SatM anu/CM s/PL/index.htm

4. N ational snow  and ice data center //  
http://nsidc.org/arcticm et/pattem s/polar low .htm l
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5. T opics in  W inter W eather Forecasting. Polar L ow  Forecasting //  
http://www.m eted.ucar.edu/norlat/snow/r)olarlows/

SOME RESULTS OF STUDING OF OCEAN SWELL SPECTRAL 
CHARACTERISTICS ON THE BASE OF ENVISAT ASAR DATA

L iu b a v a  B ad ak
Russian State Hydrometeorological University, Russian Federation 
Nansen International Environmental and Remote Sensing Centre, 

Russian Federation 
Email: liubava badak@ mail.ru

D etailed  studying o f  the ocean  sw ell spectrum w as made on  the base 
o f  several im ages o f  E N V ISA T  A S A R  for the G ulf o f  B iscay  and the 
E nglish  Channel. A n  algorithm  used  is based on  the analysis o f  the main  
physical m echanism s o f  form ation o f  ocean  surface w aves (tilt 
m odulation, hydrodynamic m odulation and velocity  bunching  
modulation) at SA R  im ages. M ethods for digital signal processing for  
space im ages filtration w ere used for the analysis o f  spatial evolution  o f  
m ain sw ell characteristics. The results have show n possibility  o f  
practical use o f  the algorithm  for generating spectra o f  ocean surface 
w aves based on  SA R  data. The capabilities and lim itations in  terms o f  
spatial resolution and quality o f  sea state description are d iscussed  and 
demonstrated on  a few  exam ples o f  SA R  datasets.

O cean w ind w ave characteristics are im possible to be obtained  
because the spatial resolution o f  the studying im age is only 30 m. It is 
necessary to use more height-resolution data from  the satellite 
TerraSAR-X that does it.
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PE3YJIBTATBI HCCJIE/fOBAHHH CIIEKTPAJIBHBIX 
XAPAKTEPHCTHK OKEAHHHECKOH 3 bí EM nO  /1AHHBIIVI 

ENVISAT ASAR
JIioöaBa Banax 

Poccuückuü zocydapcm eennuü zudpoMemeopojiozimecKuü 
ynueepcumem,

CaHKm-lJemepöypz, Poccuückcm 0edepa ifux  
LJemnp no OKpyoKcnoiqeü cpede u ducmamfuoHHOMy sondupoeanuto  

UMemi Hancena, Poccuüctcax 0edepaifux  
/JCTa.lbHOC M3VMCHMC CIieKTpOB BOJIH ibIOH npOBOJH.lOCb nO JKlHHblM 
HecKOJibKHx paj Ho.io Ka u ho h h bix H' io 6 pa >kc h h h co cnyTHHKa ENVISAT 
ASAR pim BucKaiicKoro 3anHBa h npojiHBa Jla-MaHin. 
Hcnojib30BaHHbiH anropnTM oampycTca Ha aHajnne ochobhmx
(J)H3HHeCKHX MeX3HH3MOB (|)Op\IHpOBaHHtf OKCaHHHCCKHX
noBepxHOCTHbix bojih  (H3MeHeHHe jiOKajibHbix yrjiOB najCHna curHa.ia. 
rimpoAHHaMHHecKaa MOjy.ummi h  CKopocraatf rpynnHpoBKa) Ha PCA
H'ÎO6pa>KCH HH. On.IbTpailHa KOCMHHCCKHX CHHMKOB C nOMOIHMO
MeTOAOB HH(|ipoBOH oopaooTKn cHrHajiOB, öbi.ia npHMeHeHa ja a  
aHajiH3a npocTpaHCTBeHHoro pacnpcjcacHna ochobhi>ix xapaKTcpucTHK 
BOJIH 3I>i6h Ha KOCMHHCCKHX CHHMK3X. Pe3yjH>TaTbI noKa3ajiH 
B03M05KH0CTb npaKTHHecKoro HcnojH>30BaHHii ajiropHTMa, 
no3BOJiiiioinero c(|)opMnpoBaTb cneKrpbi OKeaHHHecKHx 
noBepxHOCTHbix BOJIH no JKlHHblM P C A - H’ ! 0 6 p a >KC H H ÍÍ. Ha HeCKOJIbKHX 
npHMepax PCA - n!o6pa>KCHHH npojCMOHCTpupoBaHbi hx  
B03M05KH0CTH h  orpaHHiCHmi b TepMHHax npocTpaHCTBeHHoro 
pa ipcuiCHna h  KauccTBa onncaHna co c to h h h h  MopcKoii noBepxHOCTH. 
XapaKTepHCTHKH OKeaHHHeCKHX BeTpOBblX BOJIH He MOryT OblTb 
no.iyacHbi. Tax KaK cneKTpajibHoe pa3pemeHHe ncc.icjycMbix
H' Î O 6 p a >KC H H H OKOJIO 30m. J im  3TOH IIC.1H HCOOXOJHMO HCn0JH>30BaTI>
jaHHbic öojiee b m c o k o t o  pa ipcuiCHna co cn y T H H K a  TerraSAR-X.
Buß. iiioipa(|)iiii
1. V. Kudryavtsev,D. Akimov, J. Johannessen, B. Chapron. On radar 

imaging of current features: 1. Model and comparison with 
observations. J. OF GEOPHYSICAL RESEARCH, VOL. 110, 
C07016, 2005

2. Robinson, I.S. Measuring the oceans from space: the principles and 
methods of satellite oceanography, Berlin, Germany, Springer/Praxis 
Publishing, 2004
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TRASSERS IN THE BARENTS SEA
Dm itrey Petrenko

Russian State Hydrometeorological University, Russian Federation 
Nansen International Environmental and Remote Sensing Centre, 

Russian Federation

TPACCEPBI B EAPEHH.EBOM MOPE
/pIHTpHH rieTpeHKO 

POCCUÜCKUÜ zocydapcm eennuü zudpoMemeopojiozunecKuü 
ynueepcum em , Poccuüctcax (pedepaifux 

E - m a i l :  d m p c t  r c n k o  Vv v a n d c x . ru  

B K anecT B C  T p a c c e p o B  b 3 to h  p a o o T C  B b iC T ynaiO T  T a rcn e  
n a p a M e T p b i ,  KaK n o n a  K O H ucH T pauH H  x j io p o iJ m ju ia ,  M H H e p a jib H o ii 

B 3 B e c n  h  n o n a  T e M n e p a r y p b i .  B b n iB .rc H n c  K o p p c .r a u n a  m c/kjv s th m h  
nO K a3aT ejIH M H  MO'/KCT BHCCTH tfCHOCTb B JH H aM H K Y  J B H ’/KCHHtf BO JH blX

Mace. HiyacHHC TpaccepoB b EapcHucBOM Mope nponiBOjH.rocb no
jaHHbIM JHCTaHUHOHHOrO iOHJUpOBaHHa. nO.TVTCHHblM no CpejCTBaM
cneKTpapannoMeTpa M O D IS cnyTHHKa Aqua. /kiHHbic ra 09. 10, 11, 14, 
27, 28, 31 HK)jia 2004  r. 6bum oopaooTHHbi npn no mo mu nporpaMMbi 
SeaD A S, c Hcnojn>30BaHHeM BCTpoeHHbix anropHTMOB. C 27 no 31 
HK)jia b KBanpaTe 7 1 -7 2 °  e.m ., 2 7 -2 9 °  b.j .. b nojiax KOHncHTpannn 
xjiopo(J)Hjijia Hao.noja.rocb nniciOHunccKOC o6pa30BaHHe. B mcokhm 
KOHiiempamuiM x.ropo(|m.r.ra b stom  o6pa30BaHHH, cooTBercTByer Boja 
c donee HH3KOH TeMnepaTypoH. 3 to o6yc.raB.rcHO anBejuniHroM, T.e. 
no/rteMOM 6ojiee xo.to jh o h  h ooniTon x.ropo(|m.r.roM BOjbi. I lo  
naHHbiM 3a 09, 10, 11 m ona 2004  r., b paikm e 7 0 -73°c . m ., 38- 52 b .j ., 
npoaHajiH3HpoBaHbi jnHaMunccKnc n ep ra  xo.rojHon. o cjho h  
xnopo(J)HjijiOM b o j  bí k ianajy ot o . Hoßaa IcM.ra. O tmchcho 
nepeMemeHHe 14 m ona nocjie cmchm  BeTpa kwkhoh Tenjioii b o jm  k 
ceBepy. /IncTaHUHOHHOC iOHjnpoBaHnc b bmcokhx innpoTax 
oc.ro’/KHacTca 3HaHHTejn>HOH oo.ranHOCTbK).
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TRENDS IN CHANGING OF THE AREA OF ARCTIC ICE AND 
DYNAMICS FROM SATELLITE DATA

A.V. Domina
Russian State Hydrometeorological University, Russian Federation

TFH/IFHUMfl H3MEHEHHH njIOUIA/IH JIBflOB APKTHKH 
H flHHAMHKH, OlfEHHBAEMAH nO  CnYTHHKOBBIM

/IAHHBIM
A. B./ioMHHa

P OCCUÜCKUÜ zocydapcmeeuubiii zudpoMemeopojiozunecKuü 
yuueepcum em , Poccuüctcax 0 edepaifux

C p C J H  3UCMCHT0B KJTHMtlTHMCCKOH CHCTCMbl. B KU IO Lia IO LUC ií B CC05I

aTM0C(|)cp\ . OKeaH, 0H0C(|)cpy h Kpuoc(|)cp\ . Hanooucc wauHTCubHbic 
uouroncpnouHbic h ímchchusi ncnbiTbiBaiOT \iopcKuc ububi h chokhmh 
nOKpOB. Dra OCOOaa HYBCTBHTCUbHOCTb MOpCKHX UbUOB K  

CpaBHHTejlbHO HCOOUbLUHM HÎMCHCHHÎIM CHCTCMbl B COHCTaHHH C 
npOCTOTOH CUC'/KCHHa 3a HHMH C nOMOLUbK) COBpeMeHHbIX CnyTHHKOBbIX 
CpCUCTB HaOULOUCHHH BblUBHHYUH HX B IUUICCTBC HaUC'/KHOTO 
HHUHKaTOpa KJIHMaTHUeCKHX H3MCHCHHH. KuHMaTHHCCKHC H3MCHCHHÍI - 
3TO He TOJIbKO ROM npOOUCM. KOTOpbie MOryT B03HHKHyTb BHyTpH 
CaMOH PoCCHH. He HCKUlOHCHbl Ua>KC MC/KUyHapOUHbIC KOH(J)JIHKTbI, 
CBH3aHbI C nCpCUC.TOM MCCTOpO’/K'UCHHH 3HCprCTHHCCKHX peCypCOB. Y>Ke 
ccrouHa npunouapHbic CTpaHbi npHHHMaiOT aKTHBHbie mara no 
pacHiHpemno CBoero iiccucuoBaTCUbCKoro. tkohomhhcckoto h ua>KC 
BoeHHoro npHCVTCTBHa b ApKTHKe. Miyuaa. Kan HiMCHacTca c
TCHCHHCM BpeMeHH paCnpOCTpaHCHHe JIbUOB B OKeaHe, M05KH0 CVUHTb o 
TeHueHiiHux rjioöajibHoro KumuiTa. o HanpaBjieHHOcra h 
HHTeHCHBHOCTH p33BHTHa npiipouHbix ycjiOBHH Ha 3eMjie. Ou Ha KO 
KjiHMaranecKoe waucHHC ubuoB He HCicpnbiBacTca TOJibKO hx 
HHUHKaTOpHblMH CnOCOÖHOCTHMH. ,H,OCTaTOHHO HanOMHHTb, HTO 
HCHe3HOBeHHe UbUOB B ApKTHKe, CCUH 6bl OHO OKa3ajIOCb B03M05KHbIM, 
npHBeuo 6bí k noBbmiemno cpcuHcii rouoBoii TeMnepaTypbi B03uyxa b 
ucHTpaubHbix ee paiioHax. noTenueHHe He orpaHHHHjiocb 6bi 
nouapHbiMH paiioHaMH, a hchîookho pacnpocTpaHHjiocb 6bi c 
yobiBau)lucii hhtchchbhoctbio Ha yMepeHHbie h ua>KC Ha TponuuccKHC 
mnpoTbi, 3axBaTHB nouoBHHy noBepxHOCTH ceBepHoro nojiymapmi. 
Oho conpoboucuiuoc b 6bi TaaHHCM rpcHuahuckoto ucuhhkoboto iuHTa, 
apKTHHeCKHX H  TOpHblX UCUHHKOB. nOBbimeHHCM VpOBHa MnpOBOTO 
OKeaHa h aaTonucHHCM npHÖpeucHbix yuacTKOB cymn BMecre c 
pacnojiouceHHbiMH Ha hhx ropouaMH h upyraMH HaccucHHbiMH
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nymcraMH. B pe3yubTare pe3Koro YMCHbiucHna mc p huho Hau b ho ro 
rpauHCHTa TeM neparypbi n p o n io u iu o  6bi ocuaoucH nc aoHaubHbix 
nepeHOCOB b aTMOC(|icpc. ncpcpacnpcucucH nc ocauKOB Ha KOHTHHeHTax 
H CBH3äHHbIX C HHMH paCTHTCUbHbl.X 30H.

KuHMaTHHCCKHC H ÎMCHCHHÎI MOryT Cepbe3HbIM o6pa30M nOBUHHTb 
Ha 3KOHOMHHeCKyK> 6e30naCH0CTb He TOUbKO P occhh, HO H Bcero MHpa 
b HCUOM. TaKHe nporH 03bi TOUbKO YCHUHBaiOT HHTepec ko ubua \i 
ApKTHKH.

PC'iYUbTaTbl BbinOUHCHHOH paooTbi:
-  O n n c a H O  BUHiiHHC u c u a H o r o  n o K p o B a  A p k t h k h  H a  K u n u a T  h  

3KOuorHHecKoe cocto;ihhc 3cmuh:
-  H 3  6 a 3 b l  CnyTH H K O BblX  U aH H blX  BblUCUCHbl CHHMKH UCUaHOTO

noKpoBa A pkthkh  Ha n ep n o u  e ro  HaHMeHbmeii nuom aun  c 1978- 
201 Or., n o  hhm  nocTpoeH rpa<|)HK h ímchchh;i MHHHMaubHoií nuom aun  
ucuaH oro noKpoBa A pkthkh  b tchchhc ro u a  h  3a n ep n o u  1979 -2009 r.r. 
ripoBeueH  aHauH3 33bhchmocth, BbuiBucHa MHHHMaubHaa nuom aub 
jieuflHoro noKpoBa A pkthkh  3a HCTopuK) cnyTHHKOBbix HaouroucHHÜ:

-  A H aU H 3 U aH H blX  O TOULHHHC UbUOB A pK TH K H ;

-  P accH H T aH O  KouHHCCTBo T e n u a ,  ia T p a u c H H O c  H a  T a m m e  

o u H O u e T H e ro  u b u a  A p k t h k h ;
-  PaCCMOTpeHO BUHSIHHC BeTpa Ha VMCHbUICHHC UbUOB ApKTHKH Ha 

npHMepe ynacTKa BapcHucßa Mopa b Hauauc an  peu a 2009  h  2010  ro u a ; 
noKa3aHa TpacKTopua uBH5KeHHu ubuoB b BapcHucBOM Mope, CBa ib 
TpaeKTopnH c HanpaBueHHeM h  chuoh BeTpa, BbinucucHa CKopocTb 
UBHUCeHHH Ubua;

-  B b ia ß u c H b i  T C H u c H u n a  H îMCHCHHa n u o u ia u H  u c u a H o r o  n o K p o B a  

A pK T H K H  H OCHOBHbie nOCUCUCTBHa HCHC'iHOBCHHa UbUOB A pK TH K H .
Ocnoenbie eueodbi:
1. MnHHMaubHaa nuom aub  ucuaH oro noKpoBa A p k th k h  

npuxouH Tca Ha cen raô p b  2007  r. h  cocTaBHua npnMepHO 4,3 muh. km2 
(6e3 y LiCTa c h u o h c h h o c th )  h u h  2 ,9  muh. km2 (c yhctom  c h u o h c h h o c th ) , 
PlMCCTCa TCHUCHHHa K  HCKOTOpOMY YBCUHHCHHK) nUOIUaUH UCUaHOrO 
nOKpOBa ApKTHKH B 2008  T. H B 2009  T. B TO uce BpCMa. OOUIHH OÖbeM 
ueuuH oro noKpoBa A p k th k h  coKpauiacTca BCueucTBne YMCHbuiCHna 
TOuuiHHbi ucuaH oro noKpoBa A p k th k h . B kohhc ueTa 2009  32%  
ueuuH oro noKpoBa -  uByxueTHHH ueu , no  cpaBHem no c 2 1 %  b 2007  h  9 
%  b 2008. MHoroueTHHH ueu  cocTUBuau 19%  o t  ucuaH oro noKpoBa, no 
cpaBHeHHK) co cpeuHHM mancHHCM 1981-2000  - 52 % . B 2009 ro u y  
6 ouee  to h k h íí  ueu, KOTopbiií aBuacTca 6ouee yaiBHMbiM k  TaaHmo, 
cocTäBuuu 49 %  o t  ucuaH oro noKpoBa b kohhc ueTa. TonuiHHa 
yMCHbuiHuacb Ha 0 .68  M erpa 3a n ep n o u  2004 -2008 r.
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3 a M eT H o e  b u lu ih h c  H a c o K p a m c H n c  u c ju iH o r o  n o K p o B a  A p k t h k h  

OKa3biBatOT TenjioBbie noTOKH h 3  aTM0C(})epbi b  OKeaH, a TaioKe b m h o c  

.ib ja . cocTaBjunoHiHH npHMepHO 2 0 0 0 k m 3/ t o j .
Buß. iiioipa(|)iiii
1. Saxapoe B .0., M c u i u h u h  B.H. MopcKHe j b j b i  h  KjiHMaT. - C1T6.: M u .

rHjpOMCTCOH’UaT. 2000
2. Kapjiun H.H., Cbmee B.H. IlporpaMMHbiH KOMnjieKC lOHECKO-

EHJTKO j a a  pcuiCHna sajan ,3,3 OKeaHa. MaTcpna.ibi 
MC/KjyHapOJHOÍÍ KOH(|)CpCHUHH ''KoCMHHCCKaa CBCMKa -  Ha nHKe 
BbicoKHx TexHOjiothh” . MocKBa, CoB iOHj. 2007, c.27-28.

3. Sychev, Vitaly. The U N ESCO  Bilko software package for the marine 
applications o f  remotely sensed data. The 3rd International W orkshop 
on  Science o f  SAR Polarim etry and Polarim etrie Interferometry. 
ESA -ESR IN  Frascati, Rome, Italy, 2007, p .78-79

4. Hao.nojCHna 3a j c j o b o h  o o c t h h o b k o h : Y h c o h o c  nocoonc. -  C1T6.: 
TY «AAHHH», 2009.

ECONOMICAL ASPECTS OF MARINE ACTIVITY AND 
ESTIMATION OF POSSIBLE DAMAGE FROM POTENTIAL 

SEA LEVEL RISE IN 21 CENTURY
Yu.V. M alinina

Russian State Hydrometeorological University, Russian Federation

3KOHOMHHECKHE ACIIEKTBI MOPCKOH 
3ERTEJIBHOCTH H OlfEHKH B03M 03C H 0T0 yilfEPBA  

nPH  nOBBiniEHHH MOPCKOTO yPOBHfl B 21 CTOJIETHH
IO. B. MaimHHHa

POCCUÜCKUÜ zocydapcmeeuubiù zudpoMemeopojiozunecKuü 
yuueepcumem, Poccuüctcax 0edepaifux

Kan H3BecTHO, PoccnncKaa O c jc p an n a  hbjuctch bcjihkoh MopcKoii 
JCp>KaBOÍÍ. HMCK)Lucii BbIXOJbl K TpeM H3 UCTbipCX MHpOBbIX OKeaHOB H 

10 MopaM nepe3 21 npnMopcKnn cyd u ck t (|)cjcpauuH. B cb hw  c 3thm 
pO Jib  MOpCKOií JC ÍITC .1 b HO CTH (M ft) B 3KOHOMHKC P®  npCJCTaBJHICTCtf 
npe3BbmanHO BancHon KaK ju a  K aauoro npnopoKHoro pernoHa, TaK n 
CTpaHbi b uc.iOM. Hmchho nosTOMy 6buia npnmiTa, a 3aTeM b moue 
2001 r. VTBcp’/RUCHa npcmjCHTOM Poccnn MopcKaa jOKTpuHa P® Ha 
n e p n o j j o  2020 ro ja  [1], O jh o h  h3 raaBHbix ra ja n  ee hbjmctch
JOCTIDKeHHe MaKCHMajIbHOH 3(J)(J)eKTHBHOCTH M 3 , OObCKTHBHbIM 

KpnTepneM KOTopoii m o v k c t  cjiyncnTb o u c h i u i  B i u a j a  M 3  b  BajiOBoii 
BHyTpeHHHH n p o j v K T  (B B n ) P®.
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B paooTC paccMaTpuBacTca CTpyKTypa MopcKoii jeaTcabHOCTH b 
Pocchííckoh OcjcpauHH h MCTOjHKa pacLiCTa ee BKaaja b SKOHOMmcy 
CTpaHbi. rio.iyLicHbi ouchkh BKaaja ee OTjcjbHbix oTpacneii, npnucM 
TJiaBHblM KOHTpHObfOTOpOM B 2007 r. HB.1HCTCH eeKTOp JOObIHH 
nojie3Hbix HCKonaeMbix Ha uic.ib(|)c. noianbiBacTca. hto pojib MopcKoii 
jo rre  ji>hocth b skohomhkc Pocchh Bce eme MHHHMajbHa h cocTHBjacT 
nyTb öojiee 1% BBn, npnacM 3a 2006-2007 r. Haoarojaaca pocT no
BCeM COCTaBJUHOHIHM MOpCKOÍÍ JCaTCJbHOCTH. HaHOO.lbUIHH H3 
KOTopbix npuHajaoKaa lucjmIioboh joobiHH hc(|ith 3a chct ee 
3HaHHTejibHoro VBCJHHCHna Ha npoeKTax «CaxajHH-1 » h «CaxajiHH-2». 
B to  nee BpcMii aHajiOTHHHbiH noKa3arejn> MopcKoii nacra skohomhkh 
CHIA cocTaBjiaeT öojiee 11%.

Kan H3BecTHO, npoHCxojamuc rjio6ajn>m>ie hímchchusi KjiHMaTa 
TaK5Ke MoryT HCOjaronpnaTHO BOîjCHCTBOBaTb Ha tkohomhky M/!, j a  a 
KOTOpOH OCHOBHbIMH OTp H LUITCH b H bí M H nOCjejCTBHÍIMH HBJIHeTCH 
noBbimeHHe ypoBHa \10pa h ycHjieHHe nrropMOBbix HaroHOB. 
HanpHMep, no ojhoh h3 ouchok. b Mnpe Ha TeppnTopnn 1 m Hau 
ypOBHeM MOpa COCpCJOTOHCH C’/KCrOJHblH B B n  paBHblH 944 MJipj. 
aojui. CLUA.

B paooTC npeaao’/KCHa CTaTHCTHnecKaa 3aBHCHMOCTb H3MeHeHHii 
TjioöajibHoro ypoBHa OKeaHa o t npHnoBepxHOCTHoii TeMneparypbi 
B03jyxa (riTB), noiBoaaromaa BecbMa npocTO b jhhchhom 
npHÖjlĤ KeHHH npOTH03HpOBaTb B03M05KHI>ie HiMCHCHHa YMO B 
3aBHCHMOCTH OT H3MCHeHHH TJIOÖajIbHOH P1TB Ha KOHCU XXI B., 
KOTopbie npaKTHHecKH He o t a h m a k)tc a o t pe3yjn>TaroB, ocHOBamnax Ha 
HCnOJH>30BaHHH CJIOJKHblX H JOpOTHX MOJCJCH OO LUCH UHpKyaaUHH 
aTMOC(|)cpbi h OKeaHa. OcymecTBjeHa CHCTCMaTHiauHa npa\ibix h 
KOCBeHHbix HCoaaronpnaTHbix nocacjCTBUH noßbiuiCHna MopcKoro 
ypOBHH Ha TpH (3KOHOMHHCCKHC. 3KOJIOTHHeCKHe H COHHajbHbIC) 
rpynnbi. Oocv/KjacTca MCTOjoaorna h npuBOjaTca KOJHHCCTBCHHbic 
oiieHKH 3KOHOMHHecKHx hocjcjctbhh (ymep6oB/3arpar) OT 
B03M05KH0T0 nOBblUICHHa ypOBHH MOpa (TTYM), nOJYHCHHbIC TpCMa 
pa3J!HHHbIMH KOJUieKTHBaMH aBTOpOB, HaHOOJCC aKTHBHO paÖOTatOHIHX 
no jaHHoii npoo.iCMC [2,3,4], OTMCLiacTca. hto b 3thx paooTax 
raooa.ibHbic ouchkh ymcpooB npn jihhchhom riYM  Ha 1 m k 2100 r. b 
OTCyTCTBHe KOppeKTHpOBOK, CBaiaHHblX C pa3JHIHHOH UCHHOCTbK) 
ae HC r. npHMepHO oanHaKOBbi h cocTHBjafOT nopajKa 1 TpnaanoHa 
aoaaapoß CIIIA, hto Koppeanpyer c ohchkoh B B n , coepcaoTOHCHHoro 
b 3TOH 30He, b npcjbijYiHHx HCcacjOBaHnax. rioKa3aHO, hto aaa 
EBponeiicKoro CoK)3a KpaÜHC Ba>KHbi\i aßaacTca npuHaTnc 
aaanTauHOHHbix Mep b BHae CTponTcabCTBa ocpcroiamnTHbix
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C00py5KeHHH H jp . 3 t0  CBSnaHO C TOM. HTO npn HajIHHHH 3aiHHTbI 
OKOHOMHHecKHe ymepöbi YBcaniHBaiOTca jihhchho, a npn hx 
OTCyTCTBHH -  3KCnOHCHUHa.lbHO. PaCCHHTaHHbie 3MnHpHHeCKHe 
33BHCHMOCTH no3BOJiinoT oucHHBaTb ymepö npn J1 1 0 6 0 M IIYM B 

juana iOHC 0,1-1,0 m .

SOME CLASSIFICATION METHOD'S RESULTS ON THE 
BASE OF THE SPOT-5 DATA FOR THE STUDYING OF THE 
DYNAMICS IN THE EASTERN GULF OF FINLAND WITHIN 

PLANET ACTION PROJECT
Vasil’zov A.G., Lazareva M.S., Meleshko E.S.

Russian State Hydrometeorological University, Russian Federation 
e-mail: rshu@rshu.ru

HCn0JIB30BAHHE METOflOB KJIACCHOHKAIfHH nO  
/ l AHHhIM CnyTHHKA SPOT-5 flJIfl OH.EHKH flHHAMHKH 

BOCTOHHOH MACTH ©HHCKOTO 3AJIHBA B PAMKAX 
nPOEKTA PLANET ACTION

Jla3apeBa M.C., Bacn.ibiiOB AT., Menennco E.C.
POCCUÜCKUÜ zocydapcm eeuubiù zudpoM emeopojiozunecKuü  

yuueepcum em , Poccuüctcax 0edepa ifu x

C’TyjCHTbi o nea ho.to rancc ko ro (JtauyHbTera Pocchhckoto 
roei japcTBC h ho ro rnjpo \ ictco po.ro rancc ko ro ymmepcnrera BbmojnnuiH 
Ha3eMHbie HaorKxrcHiia (nojcnyraHKOBbin OKcnepHMeirr) pim panoHOB 
©HHCKoro 3arHBa: flyÖKH h Bo.ibuiaa Hucopa. Ojhobpcmchho b Ka vicio m 
pauoHe b 5 Tomcax nponiBOjnrncb H3Mepemra, h H3yHajiaci> nojCTH.iaioiuaa 
noBepxHOCTb ocpcroBoii 3om>i nepnou c 30 moira no 4 moira 2009 roua. Jljm 
3THX pauoHOB KOMnamra Spotluiage (http://www.spotimage.com) 
npenocTaBHjia mra paooT ctyjchtob PEEMY b paMKax npoeicra Planet 
Action (http://www.planct-action.org/wcb/85-projcct-dctail.php9projcctID=978) 
jaHHbic cnyTHHKa Spot 5 3a 24 anpejra h 4 momi 2008 r. b (|)op\iaTC GeoTiff 
c pa3pemeHHeM 10 m b 4 nnanaiOHax: 3eneHoro (0,50-0,59 mkm) h KpacHoro 
UBcroB (0,61-0,68 mkm), a TaioKC 6hh>khc\i HK (0,78-0,89 mkm) h cpcjHCM 
HK (1,58-1,75 mkm).

OopaooTKa h aHajiH3 cnyraHKOBbix naHHbix npoHiBOjnancb c 
noMombio nporpaMMHoro KOMnneKca IOHECKO Ehjiko 
(http://www.noc.soton.ac.uk/bilko/), b pa3pa6oTKe h anpooannn 
KOToporo npHHHMajin ynacTHe cneiinajmcTbi Ka(|icnpbi IOHECKO
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P rrM Y  jH C T a H u n o H H o ro  iO H ju p o B a H n a  h  M O jc a n p o ß a H n a  b

O K caH orpa(|)H H . Ilo u a H H b n i Hao.iK XiCH H ii n cp B O H aia .ib H O  6  b í.io  

B bm eneH O  9  K jia cco B  o o b c k t o b . H o ß b ie  K jia ccb i 6 b i .n i  u o o a ß .ic H b i n o c n e  

aH ajIH 3a HBCTHblX CHHTe3HpOBaHHbIX H iOOpa’/KCHHH. O c o o o c  maHCHHC 

HMeiOT B b m en eH H b ie  K jia ccb i p a u n u H b ix  m n o B  n e c i a  ho  ii noB epxH O C T H  

H paU H H H blX  THIIOB paCTHTejIbHOCTH H JKCHblX MaCCHBOB, 

n o j B c p ’/KCHHbic HaHOO.ibiiiCMy CCTCCTBCHHOMV h  aH T ponoreH H O M y  

B03AeííCTBHK).

K .ia c c H ( |)H K a u H a  6 e 3  o o y i c h h h  n o  iB O .iacT  B b m e jn m >  o n p c u c .iC H H O C  

KOJIHHeCTBO KJiaCCOB. Mbl C JC .ia .lH  1 2  KJiaCCOB, O n p C JC .lH .lH  THII 

n o jC T H .ia io L u c i i  n o B ep x H O C T H  Kaucioro K jia c c a  h  u a . i n  H a3B aH H e. B 
H T o r e  M bi n o u y u H jiH  ro T O B y io  K a p T y , b  k o t o  p o l i  K a a u b i ü  K jia c c  

ooo m a u c H  c b o h m  u b c t o m . h  m b i  c  n o M O iu b io  T a o . iu u b i  m o v k cm  y 3 H a T b , b  

KaKOH o o .ia c T H  H a x o u u T c a  H H T e p e c y io iu H H  H a c  t h i i  n o u c T u . i a i o luch  

no B ep x H O C T H .

C paB H C H uc KapT T ecT O B bix paü oH O B  (/lyÖ K H . B o u b m a a  M >Kopa) 

n o K a 3 a u o  h x  c x o u c t b o .  i lo . iv iC H H b ic  p e3 y jib T a T b i o y j y t  H c n o u b 3 0 B a H b i  

n p n  o n p cu c.iC H H H  T H noB  n o u c T H .ia io iu c H  noB epxH O C T H  n o o c p o K b a  

Ou h g  k o t o  3ajiH Ba, o c o o c h h o  b  T p y u H O u o cT v n H b ix  h  p a iio H a x  c 
He3HaUHTejIbHOH UHH3MHKOH OCpCTOB. Ha OCHOBe nO.1VHCHHblX CUlHHblX 

M05KH0 ÖyUCT C0CT3BHTb nOJIHyiO K apT y nOOCpC’/Kba O hH CK O TO  3ajIHBa.
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Panel 1 (Annex)
CAPACITY BUILDING IN OCEAN GOVERNANCE AND MARINE 

RESOURCE MANAGEMENT - A NEVER ENDING TASK
Werner Ekau

International Ocean Institute -  IOI, c/o Center for Tropical Marine 
Ecology -  ZMT, Bremen, Germany 

E-mail: wemer.ekau@zmt-bremen.de

HAPAIIÍHBAHHE nOTEHIfHAJIA IIO ynPABJIEHHIO 
OKEAHAMH H VnPAB.flEHHE MOPCKHMH PECYPCAMH -  

BECKOHEHHAfl 3 A/I A M A
BepHep 3icay

M e o t c d y u a p o d u h i ü  O K e a u o z p a f m e c K u ü  u u c m u m y m  -  I O I  i f e u m p  

m p o n m e c K o û  M o p c K o û  okojiozuu (ZMT), r e p M a u u x  

The adoption of UNCLOS in 1982 has been a milestone in the 
management and conservation of the resources of the oceans, and the 
Exclusive Economic Zone (EEZ) is called the most revolutionary feature 
of the Convention. The right of the coastal states to manage and exploit 
living and non-living resources in their EEZ has strengthened their 
position in international trade and negotiations. However, it also means an 
enormous burden on the shoulders of coastal developing countries to 
guarantee a sustainable management of their EEZ. Having conventions, 
international rules, guidelines, and protocols does not guarantee 
implementation. The essential ingredients are the political will of policy 
makers to act on commitments and the scientific and technical expertise to 
convert rules and laws into practice.

Sustainable management requires a sound knowledge of the resource 
and the stakeholders and processes in the systems to be managed. 
However, there is a mismatch between the tasks waiting for solutions and 
the number and size of training and education institutions to produce the 
necessary human resources to overcome the problems. It is not only 
financial constraints that hampers the development of the necessary 
research and training structures to address management issues, it is also 
the lack of human resources that slows down building enough capacity.

International organisations can play a central role in capacity 
development by providing concepts for training modules, standardise 
training methods, guarantee certain quality levels, and stimulate contacts 
between training and research units in developed and developing 
countries. Regional nodes serve as hubs for training courses to increase 
efficiency and enhance regional cooperation. The latter is specifically 
important in the context of modem integrated approaches in ecosystem 
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and fisheries management (LME, EAF, etc.) or the implementation of the 
goals of UN-ESD. Management problems today are of transboundary and 
transnational character and demand integrated transdisciplinary and 
regional approaches, which requires comprehensively and 
multidisciplinary educated people. The challenge for many single 
countries is enormous and international organisations are called to fill this 
gap.

Goods and services from the ocean
The ocean covers almost 70% of the Earth’s surface and holds about 

1.4 billion cubic kilometres of water. This is a gigantic body of salt water 
that provides a variety of products and services to mankind. About 115 
million tons of seafood products are landed each year from the sea (FAO 
2010), the exploitation of oil and gas is pushed into deeper and deeper 
waters, offshore oil platforms contribute 30% to the world oil production, 
and deep sea mining for minerals is developed (UNEP 2006). Besides 
these exploitable resources that can be directly converted into monetary 
values, the ocean provides many in kind services that are not counted in 
national budgets or investment plans of the industry. The ocean is the 
most important sink for carbon dioxide and thus compensating to a certain 
degree the burning of oil and gas that drives our industries. The oceans are 
also the central part of the Earth’s hydrological cycle, which makes 
roughly 430,000 km3 of water to evaporate from the oceans every year. Of 
this amount, around 110,000 km3 fall as freshwater precipitation over land 
(the rest falling over the sea), replenishing surface and ground waters and 
completing the cycle by returning to the sea. Ocean currents transfer great 
quantities of water, nutrients and heat energy from one place to another 
enabling us to settle in higher latitudes and perform agriculture. The 
combined value of the ocean ecosystem in goods and services is estimated 
at over US$ 21 trillion per year (UNEP 2006). Perhaps a conservative 
estimate as we never may be able to fully and accurately assess the total 
economic and especially the social value of the ocean. What we begin to 
understand and what is clear to a growing part of the society is that the 
ocean is of increasing importance for humankind. By 2025 about 75 
percent of the world’s population could be living within 100 km of its 
coasts and thus depend on processes that occur along the coast and are 
driven by the ocean.

Pollution is a central factor affecting marine resources, ocean 
productivity and global climate. Marine pollution thus is a problem that is 
not restricted to the oceans but affects all aspects of life on our planet, 
from influencing human health to controlling global economy. Every
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single drop of the 1.4xl09 km3 of ocean water contains traces of 
substances produced by humans, and a large fraction of these materials is 
toxic. The activities and contaminants generated by the 7 billion people 
that populate our planet today have dramatic effects on the physics, 
chemistry and biology of the oceans: we change the sea water level, wave 
heights and ocean temperature, alter the pH, C 02 content and dump non- 
degradable pollutants, and deplete fish stocks, eradicate coral reefs and 
wipe out marine species at unprecedented pace.

There are also systemic issues that remain unresolved since the 
adoption of UNCLOS including flag state jurisdiction, compliance with 
and enforcement of international law, application of the common heritage 
principle, ineffective governance on the high seas and the declining share 
of ocean resources for developing countries.

Despite the current international economic situation, maritime trade 
and transport will register increases in the coming years. Maritime 
pollution will be commensurate with this growth. In no other human 
endeavour is the nexus of exploitation and extraction, trade, and 
sustainable development so completely interdependent at the micro- and 
macroscopic levels. To take maritime transport services as an example: 
currently, 90% of all world trade is seaborne trade and 60% of all oil 
transported moves by tankers on the high seas. The world’s shipping 
freight bill reached US$380 billion and the bill developing countries pay 
for shipping their seaborne trade amounted to US$185 billion. And the 
accident of the Chinese coal carrier in the Great Barrier Reef in early 2010 
has shown the risks connected to the increasing shipping and pressure on 
the ship crews.

The distribution of marine invasive alien species is closely related to 
the globally expanding shipping activities. It has been recognized as one 
of the four biggest threats to the world marine environment. Ship’s ballast 
water is a major vector for the introduction of these species into the 
aquatic environment (GEF et al. 2009). It is estimated that some 3-5 
billion tones of ballast water is transferred throughout the world each year 
with an individual ship carrying anything from several hundred litres to 
more than 130,000 tones of ballast water, depending on the size and 
purpose of the vessel.

Marine catch fisheries contributed about 82 million tones to the 
global protein supply with China, Pern, the United States of America, 
Indonesia, Japan, Chile, India, Russia Federation, Thailand and 
Philippines being the top ten producing countries in 2006. The declining 
tendency of catches in the marine environment is camouflaged by the 
large fluctuations of small pelagic fish species such as anchovies or 
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sardines. Catches of demersal species are decreasing since 20 years and 
have to be compensated by species of a lower trophic level (“Fishing 
down the foodweb”). In 2007, about 28% of stocks were overexploited 
(19%), depleted (8%) or recovering from depletion (1%) and thus yielding 
less than their maximum potential owing to excess fishing pressure. A 
further 52% of stocks were fully exploited and, therefore, producing 
catches that were at or close to their maximum sustainable limits with no 
room for further expansion. Only about 20% of stocks were moderately 
exploited or underexploited with a possibility of increasing the production 
(F AO 2010).

Fisheries and aquaculture, directly or indirectly play an essential role 
in the livelihoods of millions of people around the world. In 2006, an 
estimated 43.5 million people were directly engaged, part time or full 
time, in production of fish either in capture from the wild or in 
aquaculture, and a further 4 million people was engaged on an Occasional 
basis (2.5 million of them in India). About 86% of fishers and fish farmers 
worldwide live in Asia, with China having the greatest number (8.1 
million fishers and 4.5 million fish farmers). Most fishers and fish farmers 
are small-scale, artisanal fishers, operating on coastal and inland fishery 
resources (FAO 2010).

Marine biodiversity is accepted to provide a variety of products 
(goods) and functions (services). Besides serving as resource for food or 
ingredients for biotechnology and pharmaceuticals, marine organisms play 
a crucial role in most biogeochemical processes, they metabolize organic 
material degrading pollutants and waste products from land, and they are 
involved in the storage of carbon buffering of the climate and of climate 
change, and coastal protection (mangroves, dune-beach systems, coral 
reefs) (Rönnbäck 1999; UNEP 2006).

To understand the complex structures, processes and 
interrelationships in the ocean and to take the right measures to manage 
marine ecosytems for a maximum benefit an extensive knowledge is 
required. The exploitation of the systems has reached a level close to their 
carrying capacity and needs deeper understanding and more specific 
measures for their sustainable management.

The role of capacity building
Capacity building is the ability o f  individuals, institutions and 

societies to solve problems, make informed choices, define their priorities 
and plan their futures (The World Bank).

Capacity Development is regarded as “a perpetually evolving 
process” through which individuals, organizations and societies obtain,
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strengthen and maintain the capabilities to set and achieve their own 
development objectives overtime (UNDP).

The creation of knowledge is a cultural effort that takes a large part of 
the gross domestic product of a society. The problems we are facing today 
need a lot of knowledge if we ever want to solve them, especially if we 
want to solve them in a sustainable way, and thus great investments into 
education and science is needed. Thereby knowledge production is not 
distributed evenly over the world but concentrated in places where the 
society is able to raise the money for it. However, in many cases the need 
for knowledge is higher at places, where no or little knowledge is 
produced. The reasons for this situation are manifold and not discussed 
here. Fact is that certain knowledge is needed to identify problems and 
create awareness. Many processes of global relevance are complex and 
need a sound expertise to understand the relevance for the people on a 
local or regional level.

To solve the problems knowledge has to be transferred from places of 
high knowledge to places of low knowledge. The two processes, 
knowledge production and knowledge transfer, are the basis for Capacity 
Development. The transfer of knowledge is costly, too costly for some 
societies to carry. Here is where international institutions find their role 
and task.

These tasks range widely and comprise many different aspects. One 
of the prominent tasks especially of international organisations is creating 
awareness of global developments and problems as described above. The 
declining status of water or resource quality and the increasing number 
and distribution of pollutants calls for a strengthening of the knowledge 
base in administration and (in general) in society. The requirements for 
special skills and knowledge in administrative work have increased 
enormously and are not covered by traditional curricula at high schools or 
universities. Administrators need a basic knowledge on environmental 
issues or pollution to be aware of problems that can arise from their 
decisions. Customers have to be aware of hygienic rules and 
environmentally friendly behaviour to avoid risks and further decline in 
the ecosystem.

How can we achieve this improvement and what measures have to be 
taken/implemented?

Two lines have to be followed:
- The next generation has to be trained from scratch! We have to 
create an interest in environmental problems already at primary 
school level. Children are open to learn new behaviour, and they are 
good teachers to their parents. To change attitudes of teachers at
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school also means to improve universities. Traditional teaching 
programs have to be modernised with courses on environmental 
impact of human activities, risk management, conflict management,
- The elder generation has to be kept up-to-date. A keyword here is 
Lifelong Learning for everybody. The quantity of knowledge is 
increasing exponentially. The increasing number of scientists enable 
us to better measure and describe the problems. We have to make this 
new and complex knowledge available to and applicable for 
practitioners, administrators, decision-makers etc. This can be 
realised implementing a system of advanced training courses that 
offers short (1-2 weeks) and medium (6-10 weeks) term courses and 
should be especially designed for people in a job.

The scientific and university teaching capacities have to be 
strengthened to achieve these goals, especially in developing countries. 
A strong support is needed from international community and 
institutions to foster educational capacities and training possibilities. 
Emphasis has to be put on the improvement of the political will for 
action by improved information and understanding of environmental 
problems. For this the development and maintenance of a well- 
educated and informed scientific community is important for the 
society.
Education is an investment into the future of a society. It has been 

shown that the wealth of a society is strongly correlated with the effort it 
puts into its education, science and research system (OECD). Educated 
people are a strong argument for a wealthy development of a society. It 
has to start at school and continue through the whole life.

The role of international organisations (IOC, IOI etc.)
A strong role of international organisations lies in the distribution of 

knowledge from one end of the world, where it is produced, to another 
end of the world, where it is needed. During this transport the information 
has to be processed so that it is applicable to the problems in the target 
region.

The information has to be made accessible and understandable for 
non-scientists, especially practitioners in administration and government. 
This transition is very important and special concepts are to be developed 
for training modules tailored for different professional groups and levels.

International organisations can support the implementation of such 
training modules using their powerful abilities to collect and work-up 
information looking after high quality standards of training content and 
methods. IOC as an organisation based in natural sciences can provide
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(provides) the basis for social and political action with respect to climate 
change, temperature increase in the ocean, expansion of hypoxia, 
acidification, increasing pollution, decreasing fish stocks, etc.. IOC can 
play a strong role in this scenario stimulating more cooperation between 
training and research units in developed and developing countries.

The implementation of regional nodes serving as hubs for training 
courses can increase efficiency and enhance regional cooperation by 
providing regionally relevant information and train the trainers from the 
region.

Examples:
All this is not really new! Programs are underway organised by 

different stakeholders working on training and education in the field of 
marine science. The task is to more interlink activities.

To mention some of the training programs from international 
organisation:

TEMA -  IOC initiative -  “TEMA resources are not designed to fund 
development of entire programmes/projects. Their role is more of a 
catalyst, to bring together Member States

interested in ocean science and services”(IOC 1997). “The vision of 
IOC capacity building is to establish networks of scientists, managers and 
other practitioners working within regional and other cooperative 
mechanisms, to create demand-driven science, enhance protection of the 
marine environment, and provide operational oceanographic services for 
the benefit of all humanity”(IOC 2005)

UNEP has an extensive program of environmental training courses 
and workshops. A network of interlinked centres for environmental 
capacity building was planned according to UNEP (2002) to enhance the 
affectivity of the measures taken.

UNESCO-UNU -  United Nation Universities: International Courses 
in Tokyo, Online courses, (The presently existing UNU Institutes 
(RTCRTC/Ps) have been invited to present a plan on how to build up a 
“Twin Partner” in a developing country (in a developed country, 
respectively) by the end of November 2009. Good progress in setting up 
the partner institute should be achieved by the end of 2011 ,)(UNU, 2008) 

Train-Sea-Coast, the training programme from UN-DOALOS: The 
TRAIN-SEA-COAST Programme is to create capacity at the local level 
for the development, delivery and adaptation of high quality training 
courses that meet TSC standards and are tailored to specific training needs 
at the local, national and regional levels. The main objective is to enhance
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national/regional capacity-building through training on key transboundary 
topics/problems in the area of coastal and ocean matters.

IW:Leam: GEF IW:LEARN aims to strengthen International Waters 
Management (IWM) by facilitating structured learning and information 
sharing among stakeholders (GEF_IW:LEARN 2010).

All these UN-courses are active on different fields.
In addition there are Nongovernmental Organisations like the 

International Ocean Institute (IOI), which are active in training and 
education, and organise and perform courses on different issues. We have 
learnt from Gunnar Kullenberg’s introductory talk on the “Ocean 
governance course” at Dalhousie University in Canada, the flagship 
course of IOI since 1982, where twenty scholars. The IOI has since 2005 
developed a “Regional governance course” held in Malta, addressing 
regional problems in the governance of the Mediterranean, Black and 
Caspian Seas. There is good evidence that this kind of courses can be 
“exported” to other regions in the Middle or Far East. And this is a very 
important aspect in the development of courses: To find the right balance 
between the global level of problems and the regional level of 
applicability.

And at the final stage there are national institutions that provide 
courses and programmes tailor-made for joint education of students from 
developed and developing countries. The study program ISATEC -  
International Studies in Aquatic Tropical Ecology from my home institute 
ZMT (Center for Tropical Marine Ecology) is a good example for this 
type of university courses, where applied sciences are taught to transfer 
knowledge and scientific principles. The course is increasingly accepted 
by students from developed countries that aim at working in developing 
countries.

This is not a complete list of course programs that are available 
worldwide. It is just a very short list of selected programs. However, it 
shows already the variety of courses offered, and we can imagine the high 
number of courses floating around the world. It also shows that there is 
overlap and competition between organisations and courses. It seems to be 
clear from all discussion from yesterday and today, that we need more 
training, more courses. We all know that money is limited. The only way 
to increase the number of courses or the amount of graduates is to improve 
the coordination and cooperation between programs and make the courses 
more affective.

The development of a diploma and degree course in Papua New 
Guinea may serve as an example for such cooperation, where a 
developing agency (GTZ) worked together with a university (Vudal
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University), a non-governmental organisation (IOI) and a research 
institute (ZMT). GTZ used some “left-ovef’ money from a big fisheries 
development project in PNG to fund the development of a course program 
that trains every year up to 30 students in fisheries for the local market 
(catch fisheries, processing, administration). Attached to this project are 
two scholarships for good post-graduates from PNG to go through a 
master course and afterwards be engaged in the course program as 
additional teachers. The amount of money was 200 k€ for a 3-years 
project!

Conclusion
Screening capacity building programmes of international 

organisations seems to show that everything is already planned and/or 
realised (UNEP 2002; IOC 1997, 2005; UNU, 2008). Everything should 
be in order! But is it? What are the failures we still make irrespective of all 
our experience and good will?

“A common complaint of countries and organisations on the 
receiving end of assistance projects is that they are too often short-term, 
output-driven and dependent on outside expertise” (UNEP 2002). To 
avoid such complaints training programs have to be redesigned in 
strengthening multipliers such as universities and poly-technical schools. 
These are places where most young people are trained in the developing 
countries.

Another issue is the interdisciplinary and transboundary competence 
for the management of projects, programs or systems that has to be 
considered in the development of curricula. Methods of Integrated 
Management and Participatory Approach have to be trained to strengthen 
the intercultural and conflict management competence of the participants.

Regular exchange of information between international organisations 
as proposed e.g. by UNEP (2002) would be helpful to tune the capacity 
building programmes, identify gaps and overlap, avoid to strong 
competition (even if real competition is good for quality) and support 
cooperation. Workshops as realised in Delmenhorst in 2004, where IOC, 
UNU and UNEP were involved amongst universities, research institutes 
and development agencies, could be an instrument for this (Bailet, Ekau, 
South 2004). One of the working groups noted the common capacity 
building objectives between IOI, IOC, GIWA, and Large Marine 
Ecosystems (LMEs), and discussed the challenge of finding mechanisms 
for improving co-operation through the development of capacity building 
partnerships. One may extend this list with other UN- or 
Nongovernmental organisations. All of us are working into the same
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direction, but it seems that we do not always work together. In this field 
there is room for improvement!

My last comment or request would be not to only train people in 
home countries to be close to the problems and participants! Bring people 
to other countries and cultures to learn different scientific, cultural and 
governmental attitudes. Make people able to select the best practices from 
different cultures to newly combine them for better success.
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DRAFT STATEMENT OF THE CONFERENCE
An International Conference on “50 Years of Education and 

Awareness Raising for Shaping the Future of the Oceans and Coasts” 
took place in St. Petersburg, Russian Federation from 27-30 April, 
2010. The objectives of the Conference were to establish a platform 
for the exchange of views on sustainable education and training 
methods in marine related areas, to develop ways for meeting new 
challenges and increasing effectiveness of education and training, 
stimulate and examine practical opportunities for cooperation.

Almost 200 experts from 27 Member States contributed to the 
discussions and took part in the formulation of the recommendations 
for putting into practice ideas presented by the participants.

We, participants of the Conference,

Realizing that new environmental challenges facing the 
humankind, such as related to climate change, loss of 
biodiversity, food reduction, degradation of coastal areas require 
more and better educated people with rich environmental 
knowledge to plan, manage and govern the sustainable use of 
ecosystem services at all levels in order to understand 
consequences of political and administrative actions;
- Having reviewed the experience gained during tens of years by 
the organizations of the UN family and non-governmental 
organizations working in the area of marine science and services 
and in capacity development to meet new challenges and 
responsibilities from global to stakeholders levels;

Recognizing that marine research, environmental education and 
training can be substantially strengthened and made effective if 
they are recognized as part of the sustainable coastal and ocean 
development efforts of programmes supported by policy, 
legislative and coordinating mechanisms;

Recognizing further that changes in behavior of the public at 
large is related to the level of its awareness of the problems and 
of the political will to see the changes happened;

Affirming that today we are facing new concepts of existence 
and new daily challenges and that violent disruption of the
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Earth’s natural environment is the consequence of our actions 
that causes of millions of displaced people in the world;

Striving to make education and awareness raising programmes 
more effective in meeting the internationally agreed sustainable 
development goals including those contained in Agend 21, 
MDGs Declaration and Decade on Education for Sustainable 
Development that are related to marine environment;

Observing that partnerships through institutional and local 
government networks contribute immensely to sharing of human 
and financial resources in meeting common objectives as well as 
increasing both environmental and financial sustainability;

Noting that these efforts have not been sufficient to develop the 
necessary technical and managerial skills for addressing most of 
the basic national needs to implement international instruments; 
protect and conserve biodiversity; coordinate cross-sector 
multilateral management; develop and enforce legislation and 
regulations to combat pollution; sustain ecosystem services; adapt 
and mitigate environmental disasters including those arising 
from climate change as well as provide the needed scientific 
advice;

Noting further that effective application of an interdisciplinary 
approach will require number of high quality human resources, 
facilities and infrastructure;

Pointing out that the development of innovative technologies 
for the collection of observations, for presenting and exchange of 
information, and for connecting people around the world has 
opened the door for adding new approaches to traditional 
educational methods and for close co-operation between teachers, 
scholars, scientists, socio-economists in the formulation of 
relevant educational programmes;

Emphasizing that political stability, financial support and 
enthusiasm of educators is a prerequisite for success;

Being of common opinion that despite the inadequacy of UN 
and international efforts due to severe limitation of financial 
resources, the sufficient support should be given to education and 
awareness raising because of their high importance to the society

597



IOC50 Conference KoH$epeHMMfl k  5 0 -n e T H K »  MOK

Recommend that:

a multidimensional approach in capacity development involving 
stakeholders at all levels is implemented;

all organizations should work together for mutual benefit, 
through wide exchange of information on capacity development 
efforts and educational programmes;
- a network of regional Centers of Excellency in marine education 
and training is increased to cover all continents;

a working group be established with representatives from 
relevant international organizations to guide the process of 
achieving sustainable development by creating a joint vision and 
pathways for the implementation at various levels. It will be a 
long-term process and may include such approaches as learning 
by doing, training through research, establishment of dialogue 
and trust;

educational programmes for shaping the future of the oceans 
and coasts are interdisciplinary and propose practical approaches 
to respond to real local, national, regional, and global priority 
needs and to help in shaping environmental and socio-economic 
policies;

a mechanism is implemented which will help end-users of 
training, to order relevant training and educational materials 
available on the Meteo website (www.meted.ucar.edu) to be 
received via EUMETCAST Broadcast. This will provide valuable 
resources to many developing countries with limited Internet 
access. IOC is invited providing a platform for promoting this 
service through the website and networking services, such as face 
book;
- an equivalent to WMO 258 “Guidelines for the Education and 

training of personnel in Meteorology and operational 
meteorology”, i.e. a reference document that outline basic 
academic requirements and operational competencies, is 
developed by JCOMM of IOC and WMO to support to 
introduction of a quality management framework (QMF) for the 
accreditation of lectures and courses;

national educational establishments and administration at all
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levels recognize distant learning as valid developing mechanism 
and multiple interoperable distant learning and Moodle and 
synchronous training are widely used;
- legal agreements and rules created at different levels and 

targeted to the implementation of effective capacity development 
are enforced, and the mechanisms to monitor their 
implementation are established;
- increase of the flow of information is implemented to 

popularize different educational alternatives that are currently in 
place, through Internet, other digital means of communication 
and media;
- study and preservation of marine common heritage through 

MPAs is promoted as a way to increase public interest and 
improve its awareness;
- more future journalists and writers are motivated making the 

ocean issues as the subject of their future and becoming 
marine/coastal environment communicators and promoters;
- capacity development interventions should take into account in 

their planning and implementation that capacity is composed of 
capacity at local, national, and global levels, depends on the 
cultural and political setting;
- a strong partnership base among existing institutions which 
share the same commitments and sense of urgency regarding the 
impending crisis of the oceans, is built as well as women and 
youth are empowered to be engaged more fully in the protection 
of the marine environment and sustainable use of the ocean 
resources;
- educational models are designed utilizing new tools of learning, 
information dissemination and knowledge transfer;
- art and entertainment communities are inspired to help building 

the story for the Oceans;
- emphasis are placed on curriculum development, public 

awareness and global partnerships;
- a multi-stakeholder campaign is launched and global strategy 

developed addressing education and awareness raising issues 
using the experience of the World Ocean Network in mobilizing 
general public worldwide and of the IOI in the formulation of the
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Waves of Change programme;
- educational establishments at all levels and media organizations 

educate more effectively about the issue of the ocean governance 
and safety involving youth and women and education for all 
programmes of UNESCO;
- existing co-operative mechanisms of UN on marine issues, 

such as UN Oceans include the issues of education and awareness 
raising in their agendas for discussion as a stepping point for a 
long term dialogue for future actions, based on open, practical 
and transparent collaborative approach;
- the statement of the Conference as a framework for action and 

a tool to enable us to work together is submitted to the coming 
43rd Session of the IOC Executive Council to be held in Paris 
from 7-16 June 2010 and to other appropriate organizations and 
agencies for consideration, approval of recommendations and 
implementation, and they will become an input to the annual 
report of the UN Secretary General on oceans and the law of the 
sea;
- efforts are made to increase educational and training 

opportunities for training of policy and decision makers 
especially at the local levels as well as for marine resource 
planners and managers;
- multi-source financing should be an approach to solicit 

educational and training programmes including such sustainable 
mechanisms as endowment funds and green funds, as well as 
other mechanisms including the use of fees for ecosystem 
services, public-private partnerships and cost-sharing 
mechanisms with the collaborators and networks;
- there is a need for paradigms shift in the concept, approach and 

methods in addressing sustainable management of coasts and 
oceans by adopting a policy and management framework that 
allows the integration of institutional, legal, financing, 
information and human capacity requirements in the planning and 
management process so as to overcome interagency conflicts and 
strengthen the effectiveness and efficiency of comprehensive and 
integrated management;
- there is a need for targeted educational and training 

programmes to be integrated into an overall environmental
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management or coastal and ocean management framework with 
appropriate curriculum design. This would not only contribute to 
the usefulness and effectiveness of the products but also enhance 
the quality of training largely through practical orientations;
- the following actions are taken to improve the information and 

communication on environmental education issues:
(i) databases at local, national and regional levels on 

education projects and stakeholders are created;
(ii) inventories of various marine and coastal related 

vocational training programmes, free Academic/Degree 
distant learning courses/modules, of school/public information 
training materials and of digital libraries are developed by 
relevant organizations and made electronically available;
(iii) organization of an international information center on 

capacity development programmes is considered as an 
opportunity for successful implementation of the above 
mentioned tasks;

- international organizations develop training goals/standards, 
training methods, regulations, and help prepare the ground at the 
governmental level for capacity development in environmental 
knowledge, education and sciences, including bringing such 
education into school curriculum;
- exchange visits of students to other countries to learn a 

different scientific, cultural and governmental attitude is 
facilitated to help them better choose best practices for resolving 
their own problems;
- available structures such as MPAs, Biosphere Reserves, World 

Heritage and Ramsar sites as well as UNESCO Chairs and 
Associated Schools and NGOs networks are used for increasing 
scientific capabilities especially in developing countries for 
strengthening public environmental knowledge;
- increase of sea-related professions is required by encouraging 
links between educational institutions, researchers and seafarers 
to commit a common policy and strategy;
- impact of distant learning should be monitored and assessed;
- cooperative programmes to establish synergies between are 
formulated ;
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- media is mobilized to create a passion for the sea among people 
and to focus public attention on the critical challenges facing the 
marine environment;
- awareness of varied use and protection of coast and the sea 
among children, youth, general public and decision makers is 
heighten through stepping up awareness raising and training 
programmes;
- training materials must draw on data and research at many 
levels, using relevant examples and build on local/regional 
expertise, and be relevant and up-to-date;
- interaction between users and curriculum and lesson producers 
is fostered in order to make educational materials user-friendly;
- capacity development strategy at different scales should include 
environmental education at all levels and public awareness 
campaign, as the priority issues which will help to gain proper 
support for sustainable development of human, institutional and 
organizational resources. Educational, scientific and academic 
communities should be key players in this process;
- St. Petersburg Conference is considered as a starting point for 
setting a regular forum to discuss capacity building issues, 
exchange views on the progress achieved and for defining new 
steps.

The use of the experience of WMO in arranging similar forums 
is recommended;
- there is a need for new partnerships also with the private sector 
such as tourism and insurance industries, and for long-term 
commitments which can be provided by some international 
organizations. The experience of IOC in organizing courses for 
training people in writing project proposals for funding should be 
widely promoted;
- in order to create awareness dedicated proactive actions should 
be orchestrated at local, national and regional levels, towards 
general public, schoolchildren and universities, as well as 
administrators, policy makers and politicians, and the media with 
the use of existing networks and establishing news ones;
- an interest in marine environment is created at primary school 
level and educational establishments should be strengthened;
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- adequate curricular to train administrative and research staff is 
developed and short (1-2 weeks) and medium (6-10 weeks) term 
courses to treain practitioners, administrators and decision makers 
are organized as in order to strengthen public and administrative 
knowledge especially in developing countries;
- current government institutions in environmental education and 
training, which are at present rather disciplinary and sector focus, 
are improved, expanded, adjusted or restructured to promote 
target-oriented, well coordinated multidisciplinary educational 
and training programmes to address common and priority issues 
of the nation;
- public financial resources are used for marine science research, 
technology and skill training in transboundary areas, including 
the development of ocean energy, marine bioscience and 
ecosystem research, high sea and polar research, etc., and on the 
projects having commercial and human being profits;
- environmental education and training is integrated as a part of 
global, regional, national and sub-national programmes so as to 
be included in national/sub-national policy agenda and financial 
priority;
- existing web sites which list funding opportunities like the one 
established in 2008 by IOC for EC funding, should be 
continuously updated and widely promoted, and training session 
on how to obtain and manage international funding opportunities 
be regularly organized;
- there is a need to explore, expand and develop innovative 
environmentally friendly technologies including those on 
observation, modeling and forecasting that will lead to 
commercialization of products and services.

We commend national agencies and international organizations 
in contributing to the Conference and call on them to commit 
resources for increasing their efforts in capacity building, education 
and training, and awareness raising.

We unite behind a common understanding of problems and of 
the need for coordination processes without which significant 
opportunities will be lost.

We are all in agreement that the time to mobilize is now!
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