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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:

(1) the role of international organizations in fostering and improving

education and training to meet the needs of the society;

(it) development of education and training in the area 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 I0C 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 greetings to everyone attending the Conference on “50 years of Education and
Awareness-Raising, for Shaping the Future of the Oceans and Coasts”, convened
to mark the very special occasion of the

Intergovernmental Oceanographic

Commissions 50" anniversary.

I regret very much that I cannot be with you in person today. I send my warm
congratulations to the IOC. Its achievements over the past five decades, including
in the wider United Nations context, are a source of great pride to UNESCO. Over

the years, the I0OC has provided a continuous focus on the oceans.

Today, as we face the prospect of climate change, biodiversity loss, and the impact
of both on our environment, we know there are compelling reasons why we cannot
afford to neglect our oceans. This is a message that we are seeking to highlight in
this ongoing UN Decade on Education for Sustainable Development, for which

UNESCO is the lead agency.

The IOC was active in the discussions that led to the adoption of the United Nations
Convention on the Law of the Sea in 1982. It has long provided leadership in the
protection of the marine environment and in the monitoring of marine pollution.
Naturally, the IOC's focus has been mostly on the coordination of research - this is
particularly important, as oceanography is a multidisciplinary endeavour that
requires international cooperation. However the I0C's activities have broadened to
also address coastal development and management issues. The role it plays in co-

ordinating work in these areas is highly valued by the United Nations.



From helping to establish the tirst topographical atlas ot the Indian Ocean and
overseeing the establishment of a tsunami warning system in the Pacific, to today's
efforts to integrate that system globally with other regional coastal hazards and
tsunami warning systems currently under development - the IOC has always
focused on providing ocean-related services, while encouraging the sharing of
scientific knowledge. This is at the very core of UNESCO% mandate. With its Global
Ocean Observing System, work on Carbon in a High C02 World, Sea-level
monitoring and protection of marine biodiversity, the I0OC continues to be at the

forefront of efforts to address some ofthe world's most pressing problems.

Of course none of this work would be possible without the co-operation and support
of both developing and developed countries alike. This is why capacity
development, one of the key subjects you will be discussing during this Conference,

is so important.

Iwould like to address greetings to those of you from our Chairat the Russian State
Hydro-meteorological University in St Petersburg. Thank you for being a dynamic
partner. As well as fulfilling your function as a ‘think tank", you are helping to build
bridges between the academic world, civil society, local communities and policy

makers, and also fostering excellence and innovation at a regional and local level.

The Baltic Floating University, an IOC initiative started up 17 years ago and based
in St Petersburg, is another bridge-builder, simultaneously advancing research,
training and programme development while bringing together research students
from the world's major schools of marine science. Some 250 students from 28
countries have taken part in the programme, thus contributing in a pragmatic
manner to UNESCO's own efforts to build capacities, especially in the developed

world.

I am heartened that so many experts from government and non-government
organizations, from public service, science, business and civil society, have
devoted their time and energy to taking part in this Conference in St Petersburg.
The issues you will be discussing over the coming days are of tremendous

importance, and [will be most attentive to the outcome of your exchanges.

May the conference be a great success!

Irina Bokova
Page 2
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: r-XH MpiiHbi Bokoboh
! KynacTHHKaM MejKflyHapoflHoPi KOHCpepeHi"MM «50 Jier
; p&BHTiin oQpeoBaHHfl M npocBemeHHS Ana
e ctiopMVipoBaHVE Syflymero OkeaHOB MnpuSpeiKHbix
TeppwTopiiH »

CaHKT-lleTepSypr, 27 anpena 2010 r.

OSpamatocb ¢ npwBeTCTBLieM ko bcbm ynacTHHKaM
KoH<pepeHL(wn « 50 neT pa3BHTiia o6pa30BaHna W
mnpocBeiueHwa Ana tpopMwpoBaHMH Gyflyi“ero okbbhob w
npw6pe>KHbIX TeppUTOpmi», npH3BaHHOH OTMeTHTb 50-10
roflpBLi*tiHy =~ Me>KnpaBmenbCTBeHHOii  0KeaHOrpac|)M4ecKO0fci
* KOMMCCLIIL

fl mySoKO coxianeio, 4T0 He Mory nii4HO 6brrb ¢ BSMH B
3TOT 3HaMeHaTenbHblii flpHb. B TO )Ke BpeMH xony
BOCnOnb30BaTbCn STOM B03MO)KHOCTbLK) 11 TerUIO n03ApaBHTb
MOK ¢ ee A°crn>KeHHHMH B TeneHHe nocneflfHHX 50 neT,
CTaBLUHMM npeflfieTOM ropAocm He TonbKO fOHECKO, HO H
O praHH3aLl|iiu OSbeAyiHeHHbix HELIUM B L|enoM.

B HacToainee BpeMH, nepeAnm(OM H3MeHeHiia nniiMara 11
iic4e3HOBeHiin Snonoru4ecKoro pa3HooSpa3iin, BnwaioLULix Ha
oKpyxiaiou*yK) cpefly, Mbi otabem ce6e 0T4eT b pewaiomeil
ponn OKeaHOB b sthx npoijeccax. Ha stom nocnaHim Mbi
xoTHM CAenaTb ameHT b nepwoA flecaTiinema o6pa30BaHiia
h  ycTOHMHBoro pa3BiiTiia OpraHH3aL|LiLi OOteAHHeHHbix
Hannii, b KOTopoM fOHECKO iirpaeT nHAMpyroinyro ponb.

MOK IOHECKO aiTHBHO yqacTBOBana b A”cKyccwax,
npuBealuhx k OAo6peHHio KoHBeHLnn OOH no MopcKOMy
npasy 1382 r. flniiTenbHoe Epervia iirpana nuAMpyramyro ponb
b 3aiiliiTe OKpy)KaK)L"eii cpeAbi m MOHiiTopiiHra 3arpa3HeHna
Mopa. EcTecTBeHHO, MOK rnaBHbiM 06 pasom
KOHL|eHTpiipoBanacb Ha KoopAHHaL(nn iiccneAOBaHHii, 4to
ocoSeHHO BaxcHO, yMWTbiBaa Me>KAficL|iinnHHapHbm xapaxrep
OKeaHorpacpiiH, TpeSytoinHfi Me>KflyHapoflHoro
coTpyAHH'-iecTBa. Oaheko flpsrrenbHOCTb  MOK  Taioxe
pacnpocTpaHanacb Ha ynpasneHiie nponeccaMH pasBirnia b
npii6pe>KHOii 30He, 4to nony4iino Bbicoxyio  oi*eHKy
OpraHH3aLliiii OObeAWHeHHbix Ha4l1il.

Co3AaHiie nepBoro amaea Mha“ihckoto OKeaHa 11
ncnonb30BaHiie onbiTa (pyHKLjMOHLipoBaHMS ciicreM bi
npeAynpe>i'AeHna 0 L(ynaMii b Thxom oizaHe no3Eoniinn
HHTerpiipoBaTb nX sneMeHTbi b ynpasneHiie cncTeMaMii no



npeflynpejKfleHMio o npupoflHbix KaTacTpocpax m ycneujHO
pa3BMB3Tb MX b ApyrMX pemoHax MMpoBoro OKeaHa. MOK
npMnaraeT HeManbie ycMnMS m cpoKycMpyeTca Taioxe Ha
oBecneMeHMM noTpe6MTeneit ycnyraMM b paMKax CBoefi
KOMneTeHLjMM, a TaKxe CTMMynMpyeT pacnpocTpaHeHMe
3H3HMM B OOnaCTM MOpCKMX HayK B COOTBeTCTBMM ¢ MaHflaTOM
KDHECKO. rnoSanbHan CMCTeMa OKeaHMHecKMX HaSmofleHMM
yceneujHO oBecneHMBaeT mohmtopmht b o6nacTM HaBniofleHMa
32 C02 ypoBHSM Mops m 6Mopa3Hoo6pa3MeM, TeM caMbiM
BbiflBMraa crpaHbi-aneHbi MOK Ha nepeflHMM nnaH b
pa3peLueHMM HaMBonee aicryanbHbix npofineM coBpeMeHHoro
MMpa.

Ee3ycnoBHO, mo Taras paSoTa Sbina 6bi HeBO3MO0XHa 6e3
TecHoro coTpyfIHMHecTBa MexAy paasMTbiMM m
pa3BMBaioLi4dMMMca CTpaHaMM, v 3T0 SBnaeTca rnaBHOii
npMHMHOM Toro, MIO BOnpOCbl pa3BMTMS M nOBblLUeHMa
noTeHL|Mana asnaioTcq KnioHeBbiM o0B8teKTOM fIMCKyccMM

FEcTOSLLjeM KotopepeHUMM

51 xoiena 6bi noBnaroflapM Tb Kacpeflpy MOK-KDHECKO
PoccMMCKoro rocyflapcTBeHHoro rMflpoMeTeoponorw-iecKoro
yHMBepcMTeTa CaHKT-neTepBypra 3a fIMHaMMHHoe
napTHepcTBO, noMoraioLLlee ctpomten bCTBy moctob m
ycTaHOBneHMio CBa3eii Mexfly arafleMMHecKMM MMpoM m
rpaXflaHCKMM 06 LL|eCTBO M, nOnMTMKaMM M MeCTHbIM
HaceneHMeM, a Taioxe 3a npoflBMxeHMe MHHOBagMM Ha
peraoHanbHOM m MecTHOM ypoBHSx.

EanTMticKMM  nnaByHMM  yHMBepcMTeT, co3flaHHbm no
MHML(MaTMBe MOK 17 neT Ha3afl, SBnaeTca oahmm m3 tbkmx
« MOCTOCTpoMTeneM », oflHOBpeMeHHO ofteflHHaa b ce6e
HayMHbie MccneflOBaHMa, npoBOfIMMbie coBMecTHO
cryfleHTaMM  HaMSonee npecTMXHbix b MMpe yaeSHbix
3aBefleHMM b oBnacTM MopcKMX HayK. OKono 250 CTyfleHTOB
M3 28 CTpaH MMpa npMHanM yaacTMe b 3tom nporpaMMe,
BHeca TeM caMbiM BKnafl b nparMaTMnecKMM  CTMnb
co6cTBeHHO ycMHMM |OHECKO b co3flaHMe noTeHpMana,
ocoleHHO b pa3BMBaioLL|eMca MMpe.

51 BOCXMLL|eHa  TeM, 4TO MHOrMe  3KCnepTbl M3
npaBMTenbCTBeHHbix m HenpaBMTenbCTBeHHbix opraHM3aL|MM,
HayKM m 6M3Heca nocBSTMnM CBoe BpeMa m aHeprMio m
npMHanM yaacTMe b CaHKT-lleTepSyprcKOM KOHCpepeHL|MM.
Bbipaxaio yBepeHHOCTD, hto TeMbi fIMCKyccMii b npeflCToaii(Me
AHM MMeioT orpoMHoe 3HaHeHMe, ma BHMMaTenbHO OTHecycb k
mx pe3ynbTaTaM.

>Kenaio bbm BceM ycnexa!

MpMHa EoKOBa
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Scientific Committee

Dr. Sonia Bahri, Division of Higher Education, UNESCO, France

Dr. Patricio Bernal, former Executive Secretary IOC, ADG of UNESCO, Chili

Prof. Janos Bogardi, United Nations University for Europe, Germany

Dr. Artur N. Chilingarov, Member of the State Duma, Russia

Dr. T. Angel del Valls Casillas, WiCOP-Europe UNITWIN, Spain

Prof. Biliana Cicin-Sain, Global Forum on Oceans, Coasts and Islands,
Gerard J. Mangone Center for Marine Policy, USA

Dr. Ehrlich Desa, Deputy Executive Secretary, [IOC/UNESCO, France

Dr Alexander V. Frolov, Russian Federal Service for Hydrometeorology
and Environmental Monitoring, Russia

Prof.Andrey A. Fursenko, Minister of Education and Science of the
Russian Federation, President of National Oceanographic Commission

Dr. Guillermo Garcia, Acuario National, Cuba

Mr. J. Hugo Gorziglia, International Hydrographic Bureau, Monaco

Prof. Venu Ittekkot, Leibniz Center for Tropical Marine Ecology, Germany

Prof. Lev N. Karlin, Russian State Hydrometeorological University, Russia

Dr.Gunnar Kullenberg, former Executive Secretary IOC, ADG of
UNESCO and Director of IOI, Sweden

Prof. Sergiy M. Stepanenko, Odessa State Environmental University,
Ukraine

Dr. Philippe Vallette, NAUSICAA, Center National de la Mer, France

Hayuus1ii komuTeT
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Ap. Harpucno bepnan, sxc-3aMm. rerepaibaoro jpupexropa IOHECKO u
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Tlepmanns

Ap. Anxea gear Baane Kacmabsic, Cerr WiCOP-Eppoma YHUTBUH,
Hcenanna

Mpo¢. bunmana Caiicna-Coiin, [ToGampapii PopyM IO  OKeaHaM,
mobepexpio u octpoBaM, llentp Jlxepapaa. /x. Menroyua Mopckoit
nonutuky, CITTA
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Mpo¢. Beny UrTekkor, [ [entp Jleitbuura Tpormraeckoi Mopekoit
skozoruy, I'epManns

IIpod. Jle Huwxomaesmu Kapamn, Poccuifckuif rocypapcTBeHHbBIH
THApOMeTeopoToTHIecknii yHIBepeHuTeT, Pocens
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Hp. Tymnap KyaenGepr, ske-mupektop Mex Iy HapoTHOTO OKeaHoTpa-
(rgeckoro MHCTHUTYTA, 3aM. TeHepalbHoTo mupekTopa IOHECKO,
HCTIOTHUTENbHBIH cekperaps MOK, I1IBenims

IIpod. Cepreii Huxonaesnu Crenanenko, Ojiecckuit rocy JapcTBeHHBIH
SKOJIOTHIECKHil YHUBEPCHUTET, YKparHa

Ap. Puannm Bawnerr, Cers "Muposoit Oxean"”, HanmonanbHb# Mopekoit
nieHTp, Opanrms

Ap. Anexcanap Bacniasesnu @podios, pykosourens POCTU/IPOMETa,
Poccns

Mpo¢. Anapeii Arexcangpopnd Pypcenko, MUHUCTp 00pa30BaHus U
HayKH, TIpejiceaTens MexBeJoMCTBEeHHON HalIMOHATBLHOM
okeaHoTpadmaeckolt komuccun PO

Apryp Huxonaesnu Unsmuarapos, wi.-kopp. PAH, nenytat ['oc qymbl,
TpecTaBuTeNb [ Ipesuaenta Poccnu 1o Mex Iy Hapo JHOMY
COTPY IHIYECTBY B ApKTHKE U AHTapKTHUKE

HauuoHanbHBIH OpraHu3aluOHHBIH KOMHTET

®posioB Anekcannp BacunbeBuy, pyxopojurens POCIHJIPOMETa, 3am.
mpejicenaTenss MeXBeJOMCTBEHHON HallMOHATILHOM OKeaHOTpahuiecKoit
xomuccun PO, conpericearens copmectHoi komucernd MOK FOHECKO u BMO

dypceHko Amnapeil AjekcaHApoBUY, MHUHHCTP 0Opa3oBaHMS U HayKH,
pejicenaTens MeXBeOMCTBEHHON HallMOHATILHOM OKeaHOTpahuiecKoi
xomuccru PO

Ywmuarapos Aptyp Hukxonaesmu, jermyrar [ocaympl, IIOMHOMOYHBIA
TIpe/ICTaBUTENh IIpesunenra Poccun 110 MEK /Ty HapO THOMY
COTPYJHUUECTBY B ApkTuke U AHTapkTHKe, ['epoit CoBerckoro Coroasa,
T'epotii Poccun

Kapiman  Jlee  HuxomaeBumd, t1ipodeccop, pektop  Poccmiickoro
TOCY/IAPCTBEHHOTO  THJIPOMETEOPOIOTMUYECKOr0  YHHBEpPCUTETa,  WIEH
MexBeIOMCTBEHHOHM HAI[MOHATHLHON OKeaHOoTpaduIeckoi komuccuu PO

Oprxonunkuasze I'puropmii  InyapaoBu4, OTBETCTBEHHBIM CEKpETaph
Kommcecuu Poccuiickoit @eneparmu o genam FOHECKO

Muxaiinos Huxonaii HuxomnaeBuu, sure-tipeacenatens IOHECKO/MOK,
HavyalbHUK | [eHTpa okeaHorpaduueckux JaHHBIX BeepoccHiickoro HayyHO-
HCCIIEIOBATENhCKOTO HHCTUTYTa THIPOMETEOPOTIOTHUECKOH HHpOopMAaIiuu

Borym Amnatosmii UBaHOBHY, NPOPEKTOpP II0 MEKIYHAPOJHBIM CBS3SM
Poccuiickoro rocy JapcTBEHHOTO THAPOMETEOPOIIOTHUECKOTO YHUBEPCUTETA

HoGpoaroboB Cepreii AnaTonnbeBnd, podeccop, WwieH-koppecmonaeHT PAH,
3aMecTHTeNh JiekaHa reorpaduieckoro Qakymsreta MIY wm. MB.
JlomMoHOCOBa
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HBano Muxann KoucrantmaoBud, 3aB. kadempoit IOHECKO/MOK mo
MOPCKUM I'eoHayKaM MOCKOBCKOTI'O TOCYJApCTBEHHOI'O YHHUBEPCUTETa UM.
M.B.JlomoHOCOBa

JlazyTkun Anexcannp UBaHoBuY, 1¢TUMK-KOCMOHABT, ['epoit Poccun

CorueB Burtanuii UBanosuy, 3aB. kadempoit KODHECKO/MOK myicTaHIIOHHOTO
30HMPOBAHUSL W MOJIEIMpOBaHMS B okeaHorpadum Poccuiickoro
TOCY/IAPCTBEHHOTO  T'HJIPOMETEOPOIIOTUUYECKOI0  YHHMBEPCUTETa,  WIEH
copmecTHOM komuccnyd MOK IOHECKO u 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.

10
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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 modern technology with the objective to ensure that quality
information is easily accessible and widely available.

The agenda of the Panels will include oral presentations selected from
submitted papers, their discussion and development of recommendations.
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Cexnuuu KoH(pepeHIUH

Cexkmusgs 1. Poab  MeKIYHApPOJHBIX OpraHusaiyii B pasBUTHM H
COBEPIIEHCTBOBAHNT 0GyYeHNsI 1 TIOATOTOBKA KAJAPOB B 00J1aCcTH HAYK 00
OKpY:Karomieii cpee

YumuThBas MIporpecc, JOCTUTHYTHIT MEKTyHAPOJHBEIMY OpraHM3aIsIMU Ha
MHPOBOM U PETHOHALHOM YPOBHSIX B Haykax 00 OKPYIKaIOIIeH cpejie, CeKITHs
o6CY IUT MPUHHHPL, IIPEILITCTRIS IIPOTPECCy, CIIOCOOhI MX TIPEOIONESHIS U 1Ty TH
Pa3BUTHS COTPYJHAYECTBA B 00NMacTH 00YUSHUS U TIOTOTOBKH KajpoB. CeKImust
OIIpEJIETUT HOBBIE IIary, HeoOxoaumble it goctikenus [IPT (Ilenmm pazeurus
na Telcsuenete) U 3ajaund Jlecatunertns OOH 1no oOpazoBaHMo Uit
YCTOWUUBOTO Pa3BUTHSL.

Cexmusi 2. Hacrosimee m Oyaymee pa3sBuUTHSI 00y4YeHHS] M TOATOTOBKH
KaJIpoB B 00/IaCTH MOPCKHX HayK € aKIeHTOM Ha pPOJib HayKu B
VCTOIYHMBOM Pa3BHTHH H CBSI3AHHBIX 00/1aCTSX

CymectByeT HeoOX0MMOCTh IIEPEOpUEHTAllM O0yUeHHsI Ha YCTOHUHMBOE
pa3BuTHE U 00pa3oBaHKe Ul KaX/0r0. YCOBEPIIECHCTBOBAHUE BO3MOKHOCTEIT
yeloBeKa B M3YYEHHH OKeaHa M HCIOIb30BAaHMM €r0 PEcypcoB BKIIOUAET
TIOBBIIICHNUE KaYecTBa HayYHBIX HCCIIEA0BaHUN, HHPACTPYKTYPHI yUPEK/ICHHUIA,
OTBETCTBEHHBIX 3a O0YUYEHHE U MOATOTOBKY KaJIpOB.

OCHOBHOM  IIeNMBIO  SBIBIETCS  JIOCTHDKEHHE  BBICOKOKAUECTBEHHOTO
HETIPEPBIBUOTO 00YUeHHs HaykaM 00 OKpY KaloIliei! cpe/ie U CBSI3aHHBIM ¢ HUMHU
JIACTIILIHAM.

CymectByeT HeoOX0JUMOCTh MHTErpalmy Hayk o0 OKpy Karomieil cpeje B
IIporpaMMbl 0OYUeHHUS Ha BCeX YPOBHSIX.

K ojHoit w3 BakHeHTMX IIpobiIeM OTHOCHTCS BOIIPOC IMOBBITIEHUS CTEIIEHU
JIOBEPHSI MEXy HayUIHBIMU U 00pa30BaTeIbHBIMU KPYTaMH.

B 1eHTpe BHMMaHMS CeKIMM IIocTaBlIeH Bompoc: Kak JIOCTUTHYTH
TIOCTABIIEHHOHH T1EMTX B TIporiecce 00yUYeHUs! U IIOAT OTOBKH Ka[poB?

Cekmusi 3. OGpasoBaTelbHbIe TEXHOJIOTHH W COBPEMEHHbIE MeTO/Ibl
o0ydeHusl MPH Pa3BUTHH HANMOHAILHOTO W PErHOHAJILHOTO TOTEHIINAJIA
JUTS1 TIOJ/IeP7KKH MOPCKIX HAYK U Ha0/TrAeHnil

Pa3BuTre MHHOBAIMOHHBIX TEXHOJIOTH VIS cOOpa JIAHHBIX, IIPEICTaBICHUS
u oOMena MHOpoOpMaIMel, a Takke JUIL CBS3U JIHOJEH BO BCEM MHUPE OTKPBUIO
JIBEPH JUIsL BBIPACOTKH HOBBIX IIOJIXOOB B cdepe TPajUIIMOHHBIX METOJIOB
OOYUEeHHS. ¥ TECHOTO B3aMMOJICHCTBISL MEX/Ty IIpeIiolaBaTellsiMHU, CTy ICHTaMH,
VUEHBIMH, SKOHOMHCTAMH H COLMONIOTaMH IIPH pazpaboTKe COOTBETCTBYIONMX
00pa30BaTeNbHBIX IIPOIPaMM.

O¢dexTHBHOE HCIIONB30BaHUE MEKIUCIMIDIMHAPHOTO 110J1X0/a Tpebyer
COOTBETCTBYIOIIETO BBICOKOKAYECTBEHHOIO 000Dy IOBaHUSL, HHPPACTPYKTYPHI U
YETOBEUECKUX PecypcoB. ['OTOBBI JIM IIPEIojiaBaTelM HCIONb30BaTh HOBBIE
TEXHOJIOIMYECKUE Pa3paboTKH, U YTO CIleAyeT cjenarb, 4ToObl OHM OBLIH
TOTOBBI CIIPABUTHCS ¢ HOBBIMU 3a/[a4aMu?
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Cexmmusi 4. Ynpapienne u c¢uHaHcupoBanHe B o6jgacTh o0ydennss u
MOATOTOBKH Ka/IpOB

CiieflyeT UMeTh IIOJUTUYECKYIO BOJIO JUIS PacCMOTPEHUsI oOpazoBaHUS U
BOIIPOCOB, CBSI3aHHBIX C OKPY’KaloImeH cpesiol B KauecTBE IIPUOPUTETHBIX IS
pasButust ofmectBa. UYro Hy)HO cjenarb, YTOOBl STH 3aJadd CTalu
TIPUOPUTETHBIMU B IUIaHAX IIPABUTEIHCTB?

Bo3smoxHO, IOHaJ00HUTCS PECTPYKTYPUPOBATh CYINIECTBYIOIINE
IIPaBUTENIBLCTBEHHBIE areHTCTBA 110 00pa30BaHMIO M Hayke, YToObl OHM Oolee
3¢QPeKTHBHO OTBEUANH MOTpeSHOCTAM ofmmiecTBa. BozmokHO, moTpebyercs
OIIpeJIeUTh CTAaHAAPTHI B 00IaCTH MOATOTOBKY KaJipOB M Pa3BUTHS IIOTEHIMAIA
B Ipodeccrsix, HeOOXOMUMBIX Ul MCCIEAOBAaHUN OKpPY KalomeH cpejibpl U ee
3aITUTHI

Kak yBemmuuth (QUHAaHCHPOBaHUE U IIOBBICUTH €r0 3((HEKTUBHOCTH, Kak
cjlenarh ero ycroiumpiM? Kak mpuciiocoCUTh aJMUHHUCTPATHBHYIO CUCTEMY U
3aKOHOIaTeNbCTBO K HOBBIM TPeOOBAHMSIM K HCCIENOBAHMSIM U OOYYEHHIO B
o0nacT OKpy KaroIeit cpepl?

Ceknusi 5. Yiy4ineHne npocBemieHnsi 0 BaxKHOCTH MOPCKHX HcC/Ie0BaHUIT
| 3aIATHI OKPY:Kalomieil cpeabl Ha HAYTHOIT 0CHOBe.

VYiyurmieHre mpocBeIieHysT SBISIeTCsT BaXKHBIM TIPOTIECCOM, (POPMHUPYIOTIM
GMaronpUSITHRIA KIMMAT JiIs HapaluBaHus MoTeHImana. C ero moMompio B
IIEHTpPe BHUMAHVIS JOIKHBI HaXOJUTHCS TOCIETHYE HAayYHBIE Pe3yIbTaThl O
GBICTPO  YXYIIAIONMEMCS COCTOSHMM OKEaHOB, a Takke (opMUpoBaThCS
mmpokas oOOIecTBeHHAs TOAJepKKa JUIT 3aliThl MOPCKOI cpeflbl o
YCTOWYHUBOTO HUCIIONH30BAHUS €€ PECYPCOB.

VYcunenve BHuManus u npusleuenrne CMI1 mMo3BoIST jerye MoHUMAaTh U
IIEHUTH HeoOGXOMMOCTh 00YUeHHST HACETEHMST BCEX BO3PACTHBIX TPYIIIT Ha BCEX
YPOBHSIX.

YUacTHUKHM  CeKIMM  BRIpaboTamy  TOAXOABI  JUI  IDIAHUPOBAHWS
3 PEKTHBHOTO MPEBEHTUBHOTO OTIOBEIICHIS, PACIIPOCTPAHEHHS HHpOPMAITIN U
VIYUINIeHUST CHUCTEMBI TIPOCBENMIEHMSI C  WCIONB30BAHMEM COBPEMEHHBIX
TEXHONOTHH C TENBIO TMUPOKOTO PACIIPOCTPAHEHUS KaueCTBEHHOM HHpOpMAaIK
u o6ecTieveHusI IPOCTOTO JOCTyIa K Hell.

Ilpoepamma  cexyuii  exmouaem yemuble OOKIAObI,  OMOOPAHHbIE U3
npedocmasnennbix  pabom, ux  obcyscoenue, d  MaKdjce  paspabomKy
peKoMeHOayuii.
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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 Coftee 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 TOC/UNESCO Capacity development - Dr. Ehrlich Desa (Deputy
Executive Secretary, [OC/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



10C50 Conference KoHndepeHuusa k 50-neturo MOK

28 April
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 (I0C 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 Coftee 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.Alimoev (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, 40 floor), Metro Sennaya
29 April
09.30 Panels work in parallel.
10.40 Coftee 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 Coftee 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 of Panels’
Chairs

11.30 Coffee Break

12.00 Adoption of a final document and recommendations of the Conference.
13.00 Official Closure. Reception. Cultural Programme.

IMPOT'PAMMA MEXITYHAPOTHOM KOH®EPEHITIH
(26-30 anpenss 2010r.)
Toctunmia «Xomupeit Man CaakT-1 lerepOypr» - MockoBckue BopoTa, 97

26 anpens

11.15-16.00 Cemumniap EUMETSAT ona mopckux yeneti - Xenk Bepexyyp
(EUMETSAT, I'epmanus ), PTTMY, ManooxXTHHCKHIT pocnieKT, 98, aya. 208
13.00-14.00 IIpecc-Kondepeurmst, PTTMY, aya. 209

15.00-19.00 Peructpariust yqacTHUKOB, Xosmmaeit UnH

16.00 OTKpbITHE BBICTABKHU JETCKHUX I10/[BOTHBIX PUCYHKOB

17.00-18.00 BeTpeua npejceaTerneit U KOOPIUHATOPOB CEKITUIA 3a1
«MormHapu»

27 anpeas - Konrpecc Xoun «'ua3dypr»

08.30-10.00 Peructparius y4acTHUKOB (TIpOIOJKEHUE )

10.00-10.50 O¢rmansHoe OTKpPHITHE

10.00-10.10 IpuserctBHe nipaBuTenbcTBa CaHkT-11leTepOypra

10.10-10.20 Ipuserctue FOHECKO u MOK - np. Benau Yotcon-Paiir (3am.
re"epaibHOro jupekTopa IOHECKO, UcnionautenpHbIi cexperapp MOK)
10.20-10.50 IIpuBercTBHE HAITMOHATHHON OKEaHOTpadrIecKO KOMUICCHI
Poccuiickott Geneparnm, Poccutickoit dpenepatbHOH CITy KO TI0
THAPOMETEOPOIIOT YU ¥ MOHUTOPHHTY OKPYKaroIel cpejisl - Ap. A.B.®posos
(pykoBourens POCTUJ[POMETa), HarmoHamsHOM koMuccun Poccuiickoit
OGeneparuu 1o genam IOHECKO — T.9.OpazxoHnkunize (OTBETCTBEHHBIN
CeKpeTaph KOMICCHH).

10.50 Kode-6peiik, rpymmroBast pororpadus

11.30-18.30 Ilnenapuoe 3acenanue. Konrpece Xosn «'mH30ypr»
OnbIT B 00y4eHIH H TOAT0TOBKe KAAPOB 3a nocjeanue S0 j1eT i n1aHbl Ha
Oyaymee.

11.30-12.05 Hporpammbl MOK/FOHECKO 110 HapanmuBaHUI MOTEHITHAJIA -
1p.Opmux Jleca (MOK/FOHECKO)

12.05-12.40 Kadeapsi FOHECKO/ Cetn FOHUTBUH: crpaTernieckoe
MapTHEPCTBO 10 06YUEHHIO /TSI YcToiuuBoro passurs - ap. Cous baxpu
(cexrop BhICTIErO 00pazoBanust, IOHECKO)

12.40-13.15 lectuaecsitusiaeTanii Bkiag BMO B o0pa3oBaHiie i IOATOTOBKY
Ka/IpOB B 00J1aCTH KJIMMATAa, MIOT0/bI H BOALI - Jip. J[xed Buicon (otaen
IIOITOTOBKH KajipoB, BMO)

13.30 O6ex
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14.30-15.05 Me:kayHapoaublii 0KeaHorpadpmIecKnii HHCTHTYT: o0pa3oBaHHe 0
yipaBjeHne okeanamvu — ripod. ['yurap KymenGepr (6pmmmii gupexrop MOU,
3aM. reHepainbHoro qupekropa IOHECKO u ucnionmnurensHsiii cekperaps MOK)
15.05-15.40 O6yuenme moaroroBka B pamkax naunmatnd MOK no
HapamuBaHuio norenimana, kagpeap FOHECKO u nporpamm Pernonannaoro
MeTeopoJiormdeckoro yaeduoro reatpa BMO - mpod. Jle H. Kapmwm (pextop,
PITMY, Poccust)

16.00 Kode-6petix

16.30-17.05 IIporpamMmbI OATOTOBKU KAJPOB H METEOPOIOTHYECKUX
crnyTHHKOB EUMETSAT B Mopekux nensix - XeHk Bepexyyp (EUMETSAT,
T'epmanus)

17.05-17.40 IIporpamma COMET. nmHHOBAIIIN B 06y9eHnH 1 MOTOTOBKE
KaJpoB B od1acTH Hayk o 3emue - [larpux [Isprrm (IIporpamma COMET, CITTA)
17.40-18.00 BeTpeua npejiceiaTernell 1 KOOPJAUHATOPOB CEKIMMI

18.00 - KynbTypHOE MepOIIpHsITHE

28 Anpeust
09.30 — 16.00 ILnenapHoe 3acenanue— Joxiaabl 0 HANPABJICHHSAM CEKIIHIL:
Konrpecc Xoma «'um3éypr»
09.30 Boammrit noxnan 1-i cexiuu - mpod. I'vanap KyanenGepr
10.05 BBojmblit noxnaj 2-i cekimy npod. Moxamen A. Canp (HarmoHanbHbIA
HWHCTUTYT OKeaHorpaduy U ppIGHOTO IIpoMbIcTa, Anekcanpus, Erurmer)
10.40 Kode-6peiix
11.10 Boamsrit noxman 3-# cexipmu Iurep Inccepecenc (oprc MOK MOO/T)
11.45 Bposiit moxitan 4-it cexiu ap. Yya Tua-IHr (ObBIIHMIA JUPEKTOD
PEMSEA)
12.20 BBoblit goxitan S-it cexiu ap. @uanmn Bamnert (NAUSICAA,
HarmonanpHe1i MOpcKoit TIeHTp, OpaHIus)
13.00 OGen,
14.30 OrmpesienieHue coiepkaHusl U porpamMmm cekiit mpod. I'yanap
KynmenGepr
16.00 Kode-6petix
16.30 Pabora mapannenbHBIX cekiuif: 3aabl [ua3éypr, Ctendepr, Puxtep,
Iy noBKkHH.
CormpejiceiaTeIy CEKIMiA
1 cextust - mpod. I'yanap KymmenGepr, ap. FOpuii Omronun
2 cexrus - npog. M. A. Canpn, npod. FO.Yameukun (MHCTUTYT IIpobiteM
Mexanuku uM. A 1O Nnumackoro PAH)
3 cexims - Inrep Muccepcecenc, Iayapa Hoaraiicknii (PITMY, Poccus)
4 cexrus - ap. Yya Tua-IHr (3kc-jupexrop PEMSEA), npod. A.A. AsmmvoB
(PTTMY, Poccus)
5 cexius - gp. I'mibepmo DI'apensi (HarmonaneHbii akBapuy M, Ky6a), ap.
@i Bamwrerr
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18.15 3akpslTHE.

19.00 TIarerit Iapan moaeoaHoro KMHO « AkBaDHIbM). OTKPLITHE B KHHOLIEHTPE
«ITuie» (Cenras 1., 1,2, 4" sTax), Metpo Cennas
29 Anpest
09.30 IIpogomxenue paGoThl cekimit: 3aabl CTendepr, Puxrep, IlynoBkun
10.40 Kode-6peitk

11.10 IIpomomxeHue paGOThI CEKITUIA.

13.00 Ob6en

14.30 Ilpomomxerue paGoThl cekImif. OOCYKICHUE PE3OTIOIMI U PEKOMEHIAI A
CEKITHiA

JleTckast sKoIoTHYUECKasT KHHOTIPOrpaMMa (ITbMOB-TIay PeaToB

MEKITY HApOJHEIX (hecTUBaei oaBo THBIX n300paskeHuii ( JleTckuit
skonoruueckuii 11eHTp 1'YII «Bojokanan Cankr-1lerepOypray)

16.00 Kode-6peitk

16.30 CryeHUecKkUe KpyTIIbli CTON U CTEHIOBBIE JIOKIap! 3a/1 Iy 1oBKHH.

CTeHJIOBBIE JJOKJIA]Bl BCEPOCCHHCKOTO CTYAEHUYECKOI0 KOHKY pca 110

TUIPOMETEOPOIIOTUH

19.00 3akpslTHE.

30 Anpensi

10.00 3axmounTenpHOE IIeHapHOE 3aceqanue: 3a/1 Ilerpos-Boakun
OO0cy>KJIeHHUE PEKOMEHIAIMI U OTUETOB TIpejiceiaTerIe CeKITHIA.

11.30 Kode-6peiix

12.00 TIpumsTre OKOHYATETHHOTO JOKYMeHTa U pekoMeH arii KoHdepeHmm.
13.00 — 14.00 O¢ramanpHoe 3akphithe. [Iprém
TToce 3akpeITHs KOH(pEpEeHIM — KYJIBTY pHAsI IIporpaMMa
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WELCOME ADDRESSES
MMPUBETCTBUA KOH®EPEHIINN

WELCOME FROM UNESCO AND 10C
Dr. Wendy Watson-Wright
Assistant Director-General of UNESCO, Executive Secretary of IOC

MPUBETCTBHUE OT FOHECKO Y MEJKITPABAUTE/ILCTBEHHOM
OKEAHOT'PA®UYECKOI KOMHCCHH
Benmu Yorcon-Pait
3am. cenepanvrozo oupexmopa FOHECKO, Henonnumenwnviii cexpemaps MOK

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 of the Director-
General of UNESCO and of its Intergovernmental Oceanographic
comimission.

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 of 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 50™
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
Occanography 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 I0C 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 crucial 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 modern 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 identify 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 modern
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 4™ 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
50™ anniversary of the I0C.
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I attach great importance to the Conference and I very much look
forward to its input.

Thank you again for honouring the IOC’s 50 years.

With this I would like to wish all of us a successful Conference.

WELCOME FROM THE RUSSIAN FEDERAL SERVICE FOR
HYDROMETEOROLOGY AND ENVIRONMENTAL
MONITORING
A.V Frolov
Head of ROSHYROMET, Vice-Chairman of National Oceanographic
Commission of Russia, Co-chair of Joint Commission 10C UNESCO and WMO

MPUBETCTBUE OT ®EJAEPAJIBUON CJIYKBbI
POCCHUMCKOM ®EJAEPALIMH IO THIPOMETEOPOJIOT MU
W MOUMTOPHUHUI'Y OKPYKAIOIIEA CPEIBI
A.B.®pomos
pyrkosooumens POCIHJ/[POMETa, 3amecmumens npeoceoamens
MedrcgeOomemeeHHOT HAYUOHATLHOT OKeaHozpaguueckoli xomuccuu PO,
conpedceoamens cogmecmuoil komuccuu MOK FOHECKO u BMO

I'nyboxoyBaskaemble rocrioxka Berau Paiir, yuacTaukn koH(epeHmm!

51 PUBETCTBYIO CTONIb NPEACTABUTECIBHYIO KOHPEPCHIMIO OT HMCHHU
DeaepanpHOil cinyxO0bl Poccnu o THAPOMETCOPOIOTHH W MOHUTOPHHTY
okpykaromeit cpeasl. Cerogua B TlerepOypre coOpatuch YUACTHHKH U3
Oonee, uwem 30 crpaH MmHpa, C TeM, HTOOBI OTMETHTH S50-IeTHC
MesKTmpaBHTEIECTBCHHOM OKkeaHOTpadmueckoi komuccun FOHECKO.

MOK smmtercs BaxHbIM (yHKOHOHATGHBIM opraHoM FOHECKO,
OTBCTCTBCHHBIM 32 MOPCKHC HCCICJOBAHHSI, OOMCH TEXHOJIOTHSIMH H
HATYPDHBIMH  JAHHBIMH,  OOCCIeucHHE  O€30MACHOCTH  MOPCKOH
JICATEIbHOCTH W KU3HEJCATCIPHOCTH B IPHOPE)KHOM 30HE, MPOIATaHIY
3HaHUA 0 MHPOBOM OKEaHeE.

B mocneaave ropl 3HAUCHAE OKEAHA CTPEMHTETBHO PACTET U 3KOHOMHK
OOIBIIMHCTBA CTPAH MHPA. B 3THX YCIOBHAX 0COOCHHO HEOOXOMMO TOOHTHCA
PALMOHAIBHOTO HCHOJIB30BAHAE PECYPCOB OKEaHa, 00eCTICHTh OE30MacHOCTh
XO3AHCTBCHHOM JCATCIBHOCTH B MOPS H PHOPCIKHOM 30HES.

HemamoBakHa OreHKa  BIWSIHMS — HAOMIOZAGMBIX  cCeHYac |
MPOTHO3HPYECMBIX B Oy IyIICM H3MCHCHHH KJIMMATA, COCTOSHIS OTICTBHBIX
PETHOHATBHBIX MOPCKHX 3KOCHCTEM H BCEro MHPOBOro OKeaHa B LeaoM. B
CBSI3M C OTMCUCHHBIMH OOCTOSTEILCTBAME 3HAYUTEILHO BO3PACTACT POIIb
KaapoBoro oOecIeUeHNsI Ul PEIICHUS MOCTABJICHHBIX 33134, HayuHbmM
KOMHTCTOM KOH()CPEHIMH YETKO M CBOCBPEMCHHO C(OPMYIHPOBAHBI
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BOIPOCHI, HA KOTOPBIC INPEIACTOHT OTBETUTh YYACTHHKAM. TeM cambIM
MOPCKOC 00PA30BAHMIE TTOJTYIUT MOIIHBIH TOJTMOK UL CBOCTO TATHHCHINCTO
pa3BUTHIL

“Kemaro BceM yuacTHHKAM KOH()CPCHITMH yCIICITHOH PadOTHL.

VYBepeH, ITO JaHHAS KOH(CpSHUHI OVACT CIOCOOCTBOBATh PA3BUTHEO
MOPCKOTO 00Pa30BAHIA H HAYKH.

WELCOME FROM COMMISSION OF THE RUSSIAN
FEDERATION FOR UNESCO
G.E. Ordzhonikidze
Executive secretary of the Commission of the Russian Federation for UNESCO

MPUBETCTBUE OT KOMHUCCHH POCCHICKOM
OEJEPAIIMA IO AEJAM IOUECKO
I'.2.0pmxoruKHI3E
Omeemcmeennvtli cexpemaps Komuccuu Poccuiickoit @edepayuu no
oenam FOHECKO

Ot nvern Komuccnu P® mo aemam FOHECKO mpuBeTcTBYHO BCEX
vyacTHHKOB KoH(pepeHmmu. Kommccmss P® mo aemam IOHECKO
OTMCYACT, YTO BAKHBIM HANPABICHHUCM KOH(I)epeHI.[I/II/I ABIACTCA
0OCY)KICHHEC HACYIIHBIX BOMPOCOB JANBHCHINCTO PA3BHTHA MOPCKHX
HAYK, MCKIYHAPOTHOTO COTPY THHUCCTBA, HOATOTOBKH KaIpOB.

MHe 0COOCHHO XOTEIOCh OBl OTMCTHTH OC3YNPCUHYHO padoTy
OPTaHH3aTOPOB HA MOATOTOBHTCIBHOM 3Tame KoH(epeHumn. KMwm
yaanock cobpars B [letepOypre mpeacTaBUTCIBHBIN COCTAB HAHOOICS
KBaJ'IH(I)HI.[I/IpOBaHHBIX CIICHHATHCTOB B o0macTH MOPCKHX HAyK H
MOPCKOTO 00pa30BaHHI. JTO TOBOPHT O TOM, UTO PEIICHHS HMPHHSITHIC
KoH()epeHITHCH OyayT CmocoOCTBOBATh JANBHCHIICMY  Pa3BHTHEOQ
MOPCKHX HAyK H O0pa3oBaHUA, 4YTO, B CBOK O4Yepedb, OyACT
COJCHCTBOBATh PEIICHHIO TTIOOANBHBIX MPOOJIEM HEJIOBEYECTBA, TAKHX
Kak oxpana MHpPOBOTO OKCaHA M PALHOHAIBHOS HCIOJB30BAHHE CTO
peCypcoB, mpodieMa H3MCHCHHH TT00ATBHOTO KITMMATA.

[Tpu 3TO0M XO0TETOCH, YTOOBI 32 PEHICHHEM TI00ATBHBIX MPOOIEM HE
ObUTH 320BITHI PETHOHATBHBIC. BONBIIYIO PONTE B 3TOM JOJDKHBI HTPATh
pPETHOHANIBHBIC TPOTPAMMBI, KOTOpBIE YycmemrHo pazsueact MOK
IOHECKO.

Xemaro BCceM ydYacTHHKAM KOH(EPEHIMH ILIOJOTBOPHOH padOThIL,
Haad MOCTABJIICHHBIMH 3aJAYaMH.
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WELCOME FROM ST.PETERSBURG GOVERNMENT
MNPUBETCTBUA OT IPABUTEJBCTBA CAHKT-IETEPBYPTA
T.I.Chekalova
Governor's advisor, Executive Secretary of St. Petersburg Maritime council
T.HM.Yekanosa
Cosemnux 2ybepriamopa Canxkm-Ilemepbypea, Henonnumenvhulii
cexpemaps Mopckozo Cogema Canxm-Ilemepbypea

[TpuBeTcTBYIO BCEX YYACTHHKOB KOH(EPEHIMH, MOCBAMECHHOH 50-
sermo  MOK IOHECKO or wmmernm Mopckoro cosera Caskr-
[lerepOypra. Ham ropox mo mpaBy SBISIETCS MOPCKOH CTOJHICH
Poccun. Cankr-I[letepOypr mMMEET MOATYI0 W CIABHYK MOPCKYEO
HCTOPHIO. 3ACCh HAYAJ CO3OABAThCA MOPCKOH (ot Poccum, m ObIn
OCHOBaH mepsblii B Poccum Mopckoit mopr. CeromHs 3TH HAYMHAHKA
monyumin MommHeHmiee passutue. B Camxrt-lTlerepOypre paboraroT
HECKOJIBKO CYJOCTPOHMTENBHBIX 3aBOIOB, HA KOTOPBIX CTPOSATCS CaMBbIC
COBPECMCHHBIC MOPCKHC Cydd, B TOM YHCJIC YHHKAJIBHBIC ATOMHBIC
nemokoasl. Mopcekoit mopt IletepOypra mo 00beMy MEPEBATKH TPY30B
SABILICTCA OAHUM KpymHeHmuxX B Poccun.

Jna xoopamHaumm MOpcKoH AesrensHOCTH B [lerepOypre cosmaH
Mopckoii COBET, BO3TIABIACMBIIT TyOepHAaTOpoM ropoaa B.Y. MareueHKko.
B coser BXOAAT PYKOBOIHMTEIHM U CIICLHAIMCTHI OPTAHOB TOCY AAPCTBCHHON
BIIACTH H OM3HCC CTPYKTYP.

JesremsrOocTs MOpPCKOTO COBETAa MO3BOJUIET CACIAaTh paboTy
MOPCKHX BEOMCTB M IPEANPHATHH Topoaa 6onee 3pPeKTHBHOM.

Jns Hac sBisiercss OONBINON YECTHIO IPHHATH yV ceOsl BEAyINHX
MPSACTABUTEIICH MOPCKOH HAYKH H 00Pa30BaHUSL.

Ms1 HageeMmcsl, 9TO 3a BpeMs IPeOBIBAHWS B HAIEM TOPOJC BbI
CMO’KETE IO JOCTOMHCTBY OIICHHUTH €r0 HEOOBIKHOBCHHYIO KPacoTy H
TOOPOKCITATCIIFHOCTD KUTCIICH.

XKemaro BceM yuyacTHHKAM KOH(EpPEHIMH C TOINB30H |
YIOBOJIbCTBHEM MPOBECTU BPeMs B MOPCKOH crommie Poccun.

T.D .Maslova
Committee for Higher Education & Science, Government of St. Petersburg
Macnosa T. 1.
Komumem no nayxe u gvicuteii uikone lpagumenscmea Canxm-
IHemepbypea
I'myOokoyBakacMmble ydyacTHHKH KOH(pepeHumn. 1103BoibTE MHE OT
mvenn [ 'yoepraropa Cankr-IlerepOypra B.J1. MaTBreHKO IPHUBETCTBOBATH
BaC B HAIICM 3amMedareabHoM ropoae. B.M. Matsuenko, IIpaBuTemsCcTBo 1
3aKoHOAATEIbHOE COOpaHHE IOpoJa C YIOBICTBOPCHHEM BOCIPHHAIH
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pemierme  MOK FOHECKO o mposenermm B Camkr-IletepOypre
FOOMIICHHO M KOH(EpeHIHL

W3 Oromxera TOpPOJa BBIACICHBI HEOOXOAMMBIC CpPEICTBA HA
TIPOBEICHHUE JAHHOTO MCPOTIPHUSITHSL.

TerepOypr 06MadaCT OTPOMHBIM MOTCHIHAJIOM B OOJNIACTH HAYKH H
oOpaszosanms. B ropoae ycremHo padoTaroT HayYHO-HCCICIOBATCIILCKIC
HHCTHTYTBI POCCHICKOM akageMuM HAYK, Pa3IHYHBIX MHHHCTEPCTB H
BemoMcTB, 50 TOCYJApCTBCHHBIX BBICHIMX YUCOHBIX 3aBeAcHWil. B
[erepOypre pacmONOKHWIMCH BCEMHPHO H3BECTHBIC  OPraHH3ALIH,
3aHHMAFOIIMCCS HM3YyUCHHCM MHPOBOTO OKCaHA, ApKTHUCCKHI H
AHTapKTHUCCKUIT HAYYHO HCCIICIOBATCABCKHH HWHCTHTYT, [ J1aBHAA
reopmmieckas  obcepearopms,  Cankr-IlerepOyprckoe — oracneHue
wHCTHUTYTA OKeanojormm PAH, Canxr-Tlerepbyprcrkoe — otacicHme
T"ocymapcTBEHHOTO OKEaHOTPAPUHIECKOTO HHCTUTYTA B JPYTHE.

B ponm oprammszaropa KOH(EpCHIMH BBICTYIAcT PoccHUCKUI
TOCYJApPCTBCHHBIH THAPOMETEOPOJOTHUCCKUN YHUBEPCUTET — OJUH U3
BEAYIIUX BY30B HAIIETO TOPOJa. YHHMBEPCHTET SIBILICTCS JIHICPOM B
00JacTH MOPCKOTO 0OPA30BAHKSI H MOPCKHX HAYUHbIX HCCICIOBAHUH. B
VHHBEPCHTETE BBIIONHACTCS Heckoubko mpoekros MOK FOHECKO.
YHuBepcHTET  WMEeT OONBIIOW YCINEIIHBIH OIBIT B IPOBEICHHH
MEKIYHAPOAHBIX KOH(EpeHIMA. MBI YBEPEHBI, YTO M HACTOSIIAA
KOH(EPEHIMS MPOHAET HA BHICOKOM YPOBHE, a aAMUHHUCTPALKS TOPOaa
OKAKET HCOOXOTUMYEO TIOMOIIb.

Xemaro BceM yuacTHHKAM KOH(EPESHIIUH YCIICITHOH PabOTHI.

WELCOME FROM ORGANIZING COMMITTEE
L.N. Karlin
Russian State Hydrometeorological University, Russian Federation

MNPUBETCTBHE OT OPTAHM3AIIMOHHOI'O KOMHTETA
KOH®EPEHIIHH
JLH.Kapnun
Poccuiickuii 2ocyoapcmeennbiti 2uOpoMemeoposocuyecKiti
yHugepcumem, Poccus

I'1y6okoyBaskaeMble YUACTHHKU KOH(pEpEHIHT !

OT MMEHM OPraHU3aIMOHHOTO KOMHTETA XOUy MPHUBETCTBOBAThH Bac
Ha KoH(epeHmun «50 JeT pa3BUTHs 00pA30BaHMA U IMPOCBEIICHUS I
(opMupoBaHus Oy IyMIET0 OKCAHOB H MPHOPEIKHBIX TCPPUTOPHUID.
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Jus Hac OompImag UCCTh NPHHAMATH CTOIb  COJHIHYIO
KOH()CPCHIMFO H OBITh YaCTHIO0 MACIITAOHOTO MPa3THOBAHUA 50-TICTHETO
roomnest MOK FOHECKO.

Poccuiickuit TOCY JAPCTBCHHBII THAPOMETECOPOTOTHUCCKHI
VHHBEPCHTET SIBIISIETCSI By UM B MHpE BY30M
THAPOMETEOPOTIOTHYECKOTO MPO(HUILAL.

Asropurer VHHBEPCHTETA TIPHU3HAH ME>K Iy HAPOTHBIM
MPO(ECCHOHANBHBIM ~ COOOMIECTBOM, By3y  TpHIaH  CTaTyc

PernoHANMBHOTO METCOPOOTHUCCKOTO YUCOHOTO LeHTpa BcemmpHOH
METCOPOJIOTHUECKON OPraHUu3aLHH.

Yuusepcutrer aktuBHO B3ammogeiicteyer ¢ HOHECKO. Bys
SIBIIETCSI HCoTHUTENEM banruiickoit yactu mpoekra MOK FOHECKO
— IInaByunii yHUBEPCUTET.

PITMY sBmsercs uneHoMm yuumeepcurerckoit cerm FOHECKO
(IOHHUTBHH) B 007acTH KOMIUICKCHOTO YTIPABICHUS HMPUOPEKHBIMHA
30HAMH.

Heckonbko 7€T B YHHBEPCHTETE YCHEHIIHO (DYHKIHOHHPYCT
kapeapa MOK IOHECKO nauCTaHIHMOHHOTO 30HAMPOBAHHA H
MOJICITHPOBAHHA B OKEAHOTPa(huH.

YHHUBEPCUTET CTPEMUTCS K Pa3pabOTKe M IMHPOKOMY IMPHMEHCHHUIO
HOBBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH, CO3IAHUIO COBPEMCHHBIX CHCTEM
VIPaBJICHII KAaYeCTBOM 00Pa30BaTeIbHOTO Tporiecca. dopmuposanue u
pasBurhHe NPO(ECCHOHANPHOTO W HHTEIICKTYAJbHOTO MOTCHIUANA,
HCTIONIB30BAHHC HHHOBALMOHHOH OCHOBBI OpraHu3anuu
00pazoBaTEIPHON M HAYYHOH JEATEIPHOCTH AU TMOATOTOBKH KaJpOB,
CO3JAHHE W BHEAPCHHC HAYKOEMKHX TEXHOJOTHH B TAKYIO AKTYAJIbHYIO
HA CCTONHANIHUH [eHb c(epy XO3SIMCTBCHHOH ACATCIBHOCTH KAk
OKCAHOJIOTHA, SABJIACTCA OAHOM U3 LEICH HAMETO YHUBEPCHTETA.

OprroMuTeT KOH(PCPSCHIIHH TOCTAPAICS CO3JaTh BCC HCOOXOIUMBIC
VCIOBHMSA I IUIOAOTBOPHOH paborsl, KoMmdopra u yaodbcTsa
VYACTHHKOB, a TaKke 11 (OPMHUPOBAHHS CAaMOTO  JIYYIIETO
prcuatiicHus o Cankr-[TerepOypre.

S Hameroch, UTO KOH(CPCHUHS OOOOIMHT ONBIT PA3BHTHA
00pa30BaHUA U POCBCIICHUS A1 (DOPMHPOBAHKSA OV AYIICTO OKCAHOB H
TMPUOPEKHBIX 30H, OYACT COCOOCTBOBATH OOMCHY 3HAHHAMH H OTBITOM,
a TaKKe COACHCTBOBATH PA3BHTHIO IIPEHOAABAHHA W OOyUCHHSI B
00J1aCTH MOPCKHX HAYK.

MBI cTaBUM CBOEH LIETBIO ONMPEACICHUE KAYECTBEHHOTIO MOAX0JA K
Ppa3padoTKe PCKOMEHAANHH B 00IACTH Pa3BUTHS MOTCHIIHAIA.
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S1 mckpeHHE HAIECIOCH, YTO KOH(EpeHOmsA OYaeT CIoCOOCTBOBATH

Pa3BUTHIO MEXKIYHAPOAHOTO COTPYAHMYECTBA MPH HCCICAOBAHHH H
3AIUTE OKCAHA.

Kemaro BCEM YYaCTHHKAM pPCAM3alui BCCX 3aANJIAHUPOBAHHBIX
H.’:l‘lI/IH.’:lHI/IfI, yCl'[GH.[HOfI pa60T1>1 B HAYATHIX U INTAHUPYEMBIX OCTIAX.
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PLENARY SESSION
IVIEHAPHOE 3AACEJJAHUE

UNESCO CHAIRS/UNITWIN NETWORKS: A STRATEGIC
PARTNERSHIP TO PROMOTE EDUCATION FOR
SUSTAINABLE DEVELOPMENT
Sonia Bahri

Division of Higher Education, UNESCO

KA®EJIPBI OHECKO/ CETH IOHHTBHH:
CTPATETHUYECKOE HAPTHEPCTBO IO OBYUEHHIO ]I
YCTOMYHBOI'O PA3BHTHS
Cons baxpu

Cexmop gwvicuieco obpasosanus, FOHECKO

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.

Of which kind of knowledge are we talking about?

Scientific knowledge in marine related arcas? 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
voung 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 join 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 ficlds 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 I0C 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 ¢laboration and implementation.
The Chairs should serve on the other hand as “bridge builders” between
academia, civil society, local communities, industry, resecarch 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 of the developing countries, institutions have neither the means nor
the capacity to attain the necessary critical mass for research and
advanced training activitiecs. 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 ofjoint 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
EUMFETSAT, Germany

E-mail: henk.verschuur@eumetsat.int

MNPOT'PAMMBI IOAT'OTOBKU KAJIPOB U

METEOPOJIOTHMYECKHUX CIIYTHUKOB EUMETSAT B

MOPCKHX LEJAX
Xenk Bepmryp
EUMFETSAT, I'epmanusa

EUMETSAT is currently operating satellites in geostationary orbit and
polar orbit. The prime location of Meteosat Second Generation (MSG)
seriecs of satellites is 0° above the equator with one MSG satellite in
standby. Two satellites of 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 Ice (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.

57


mailto:henk.verschuur@eumetsat.int

I0C50 Conference KoHdepeHuus k 50-neturo MOK

EUMETSAT is ready to further develop training activities together
with its partners (www.cumetsat.int).

WMO’S SIXTY YEAR CONTRIBUTION TO EDUCATION AND
TRAINING IN CLIMATE, WEATHER AND WATER
Jeffrey Wilson
World Meteorological Organisation, Switzerland
E-mail: JWilson@wmo.int

IMECTAAECATWIETHNI BKJIAJ BMO B OBPA3OBAUHUE U
MNOATOTOBKY KAJPOB B OBJIACTH KIIMMATA, TOT'OJbI
H BOJAbI
Jxedpu Brucon
Omoen nodzomogkiu Kaopos, Bcemuptas Memeopono2uieckas
opeanusayus

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 arcas of weather, climate, water and marine
meteorology.

THE COMET® PROGRAM: 20 YEARS OF INNOVATION IN
GEOSCIENCES EDUCATION AND TRAINING
Patrick Parrish
The COMET® Program, USA

E-mail: pparrish@comet.ucar.edu

MNPOTPAMMA COMET. HMMOBAIIMU B OBYYENHNHU U
MNOATOTOBKE KAJIPOB B OBJIACTH HAYK O 3EMJIE
IMarpux ITspum

Ipoepamma KOMET, CIIIA
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The COMET Program is a 20-year-old organization dedicated to
producing high quality distance learming 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 leaming 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 leamers 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, many 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 strategics. 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 many 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

59



http://www.meted.ucar.edu'

I0C50 Conference KoHdepeHuus k 50-neturo MOK

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 Intergovernmental Oceanographic Commission
(10C) of UNESCO and ADG of UNESCO

MEXIYHAPOIUBIN OKEAUOTPAGHUUECKH I
HUCTUTYT: OBPA3OBAUUE U YIIPABJEUUE OKEAUAMHU
I'yvanap Kymrenbepr
Oxc-oupexmop MOU, 3am. eenepanvrozco oupexmopa FOHECKO u
ucnonnumensvHulli cexpemaps MOK

The paper presents the background to the establishment of the
International Ocean Institute (IOI) and its development with focus
on ecducation, training and awareness creation activities and
associated experiences. The IOl 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 IOl 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 IOl was the
combination of the Law of the Sea, disarmament in the marine sector, in
particular with respect to the potential of 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 I0OI 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, secking 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” ( 10l
Annual Report 1999-2000, 101 HQ 2000).

Whereas the 101 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 101 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 IOl 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, run by the 101
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 scveral 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. All 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
recruited locally. The course director came from the region, and was
responsible for the academic content. The IOl 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 IOl 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
Forum 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 (FFA)
until 1991 when they were fully integrated into the USP education delivery.
The FFA training programme was based on the I0I 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 101 organised six training programmes for about 100
participants for a cost of aboutl 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 101 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 10I 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 IOl Story
2001). These Centres have stood the test of time, and by 2010 stimulated the
establishment of 19-20 additional Centres, of 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 IO, obtainable from IOI HQ). In 2007 approximately 60
training and education events were organised by the IOI network in over 20
countries, benefiting more than 8,500 persons; audiences included mid-
carcer 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 (¢.g. Borgese 1998). Thus during the final
part of the decade of 1990 and the first of the new Millennium the 101
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 101 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 (c.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 IOl 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 issucs
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 ¢.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 modern 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 modern and indigenous skills and
techniques for meeting these objectives of survival.

Project activities include: bascline surveys; formation of sclf-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 arcas 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 101
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 sce ¢.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 IO, 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 I0I-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 OceanLearn
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 101
Operational Centres, in order for these activities to be effective as an
education programme, the IOl needs to rationalise properly, specify,
package and market the programme. This was essentially what the 101
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 OceanlLearn 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 (IOl 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 (IOl 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-DOALOQOS,; UNEP/GPA; GEF-IW:Learn; 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” (IOl Annual Report for 2004). The
implementation of I0I OceanLearn 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 achicving sustainable
development, stressed in Agenda 21 as well as through the UN-Decade of
Education for Sustainable Development. Examples of the 101 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 101 for
2005, I0I HQ 2006). The I0I-Malta launched the course on Governance of
Regional Seas, for the Mediterrancan, 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 25%
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 socicty 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 IOl OceanlLearn 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
OcecanLearn is to develop an interdisciplinary, integrated culture of
knowledge on ocean affairs and ocean science, using modern 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 activitics. 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 Oceanlearn 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 OceanLearn. The education and training actions
support the achicvement 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 activitics
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 OceanLearn, PIM conferences, cooperation and
joint projects.

Enhanced effectiveness has also been sought through a regionalisation
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
OceanLearn 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 arecas 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 1I0I, 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 run by IOI-Canada and I[OI-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 OceanlLearn 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 101 (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 I0I 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 UN)
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
101, International Ocean Institute
IOl 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 Hydrometeorological 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 areca of Remote sensing and modeling in
oceanology. Considered are different activities of the University as a
Regional Meteorological Training Center of World Meteorological
Organization including all-level education and training in the field of
oceanology, meteorology and hydrology are conducted.

OBYYEHHE H NIOATOTOBKA B PAMKAX HHHIIMATHB
MOK IO HAPAIIIUBAHHUIO TIOTEHIUAJIA, KADE/IP
IOHECKO U TPOI'PAMM PETHOHAJBHOT O
METEOPOJOI'MYECKOI'O YYEBHOI'O IEHTPA BMO
JLH.Kapmuu
Poccuiicxuii 2ocyoapcmeennbili 2u0pomemeopotocuyeckiuil
yuusepcumem, Canxm-Ilemepbype, Poccus

B pmoxnage paccMaTpuBarOTCS MPUMEPHI MHHLIHATHB POCCHIICKOro
roCy AApPCTBEHHOTO THAPOMETEOPOIOrudeckoro yuusepeurera (PITMY)
B paMkax MmexkmyHapoaHsix mporpamm IOHECKO. Ocoboe BHEMaHHE
yaemieTcd ydyacTHr0 yHmBepcuTera B mporpamve MOK-FOHECKO
«[InaByunii yHHUBEPCHUTET», B KOTOPOHl OH ABJIACTCA OTBETCTBECHHBIM 34
MPOeKT «banTHHCKUI MIaByYHMH YHHBEPCHTET», OCYMICCTBIACMBIM C
VYaCTHEM CTYJCHTOB, IPEIOJaBaTeNicii W CeHuaaucTos u3 Poccuu u
3apyOCIKHBIX CTPAH. B pockTe peamn3yeTcs MPHHIHI «00YUCHHE Yepe3
HCCIEAOBaHIM. [IaeTCa MPEACTABICHHE O ACATCIBHOCTH CO3AAHHOM B
yauBepcutere kageapsr MOK  JIMCTAaHIMOHHOTO 30HAMPOBAHHSA H
MOJICTUPOBAHHS B OKeaHOTpaduu. PaccMaTpuBarOTCS Pas3iiiHbIC BUIBI
JCATCIIFHOCTH YHHBCPCHTCTA KAk PermoHATBPHOTO V4UeOHOTO LCHTpa
BcemupHO#t METEOPOIOTHICCKONH OPTaHU3alMH, B TOM YHCJIC OOYUCHHUC
H TOATOTOBKA MO BCEM YPOBHAM 00PA30BaHUSA B 00JIACTH OKCAHOIOTHH,
METEOPOIOTHH U THIPOJIOTHH.
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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 Byfield', Malcolm Dobson® Cralég Donlon’, Aladalr Edwards’,
Ian Robinson’, Vitaly Sychev Christo Whittle’
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HAPAIIIUBAHUE NOTEHIIUAJIA B JHCTAHIIHOHHOM
30HAUPOBAHHH NPHBPEKHBIX 30H H MOPA C
HOMO[[IBIO IOHECKO BHJIKO
Ban6opr Baiiduna’, MaJ'IKOJ'IM Jlo6cow”, Kper é?_'LOHJIOH Dnecnep
3/:[Bapc4 SIi Pobuncor’, Buramit U. Corues’, Kpreto Yurrr
! Hayuonansmuiii 0KeaH02paqbuquKuu yenmp, Ynugepcumem
Caymeemnmona, Benuxobpumanus
? Illomnandus Ha unuy, TexHonozuvecxuti napx, Beruxo6pumanus
*SA/ESTEC (EOP-SME), Hudepnanow
* IIxona 6uonoeuu, Ynusepcumem Heioxacna, Benuxobpumanus
[lIxona Hayx 06 Oxeane u 3emne, Yuugepcumem Caymeemnmona,
Benuxobpumanus
% Poccuiickuii 20cyoapcmeenblii 2UOpoMemeoponouyeckiii
VHUgepcumem.

" Omoen oxeanoepaguu, Viusepcumem Ketinmayna, FOxcnas Agpuxa

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 truc 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 of 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 struggling 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, Manne

predict and  manage and Coastal _

. . Manne and Coastal Remote Remote Sensing
changes in the marine Sdence Sensing  Sdence &Technology
and coastal ABIC
enviromnents. During the
past two decades,

satellite remote sensing

has become a mature
Coastal and Manne

technology for global Consultancy and Planning
scale, spatially synoptic A/B/C
measurements of surface Applications of

Coastal and Marine

and near-surface ocean " )
emote Sensing

properties such as sea

Su,rface height,  ocean coastal and marine remote sensing. Modified from
winds, sea surface  Robinson. 1988.

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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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 modern 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
rescarch 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
arc a result of 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 arcas, 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 of 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 Stearing 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
of 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
arcas 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 arcas -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 of 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 of 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 imiiaaaiiaiaiia
appropriate.

Bilko supports
coimnon image
formats such as Figure 2. Bilko screenshot from Lesson 6 of the Lnvisat
Envisat-NI, HDF, Module showing different software tools in use.
NetCDF, GeoTIFF
and USGS Mapgen formats. The different data formats are explored in
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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 of 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 cither 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’ of 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 Explanation 'Help
direct but clear style. Authors

attempt to foresee the questions that 1

will . be asked .by students, and Activity

provide answers in the correct fonnat

so that potential misunderstandings 1

may be avoided. Feedback loops are Recapitulation
included to check understanding and

to focus student attention. Reasoning 1

is repeated, though not by simple Rep.ez.at

word repetition. Such lesson texts, Activity

although redundant, considerably 1

helps understanding -a technique Question

known as ‘constructive redundancy’ I

[11] illustrated in figure 3. In the Figure 3. A complete learning
absence of an instructor to question cycle for each lesson activity.

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
of 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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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 practicais
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

90

Figure 5. Detecting coastline changes due to
accumulation of sand, an example from RSHU which
combined the analysis of SPOT satellite data using Blko
with fieldwork 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 ofthe 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 of 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 ofthe 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 arcas 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 guarantce
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
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efficiency and enhance regional cooperation. The latter is specifically
important in the context of modern integrated approaches in ecosystem
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.

THE ROLE OF INTERNATIONAL ORGANIZATIONS ON RAISING
OF ENVIRONMENTAL EDUCATION AND AWARENESS FOR
ALBANIAN COASTAL AREAS MANAGEMENT
Luan Ahmetaj', Ismet Begiraj”

' AAOH Bioplant Albania, Albania
? Faculty of Live sciencies, University of Tirana, Albania

E-mail: albspring@yahoo.com

POJIb MEXAYHAPOJAHBIX OPTAMM3AILIMMI B
MNOBBINIEUMHWHA YPOBHA 9 KOJOI'HYECKOI'O
OBPA30BANUSA U MPOCBEIINEUWSA AJISA TIPUBPEKXKHUBIX
OBJIACTEH ATBANAU
Hcwmer Bexupamx', Jlyan Axmetami’

" Daxynemem ecmecmeosnanus, Vuusepcumem Tupanst
2AAOH Bioplant Albania, Anbanus

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 Ionion seas, and the
northernmost Ionian shores that is a shoreline of 472 km from the Buné
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 ITonian coast is high and dominated by cliffs, except for some
zones around river mouths. Along the Ionian coast erosion prevails. This
is why rugged cliffs and sometimes caves have developed, e.g at
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Karaburun, Dhermi and Himaré. Due to the rugged relief of the land,
rivers are torrential with a high erosive power.

Albania is situated in the Mediterrancan 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 ruins 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 Keravnés coast in southern Albania
receiving an annual amount of 1600 to 2000 mm. Temperatures arel of a
Mediterrancan type, with annual averages increasing from ¢. 15°C on the
northernmost coasts up to 18°C on the southernmost ones.

The more ancient archacological 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
archacological 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, of 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
arc 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 cruises 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 cruises 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; ¢)
processing of gathered material in laboratories, interpretation of
obtained data; d) presentation and discussion of results at scientific
seminars within national research groups; ¢) 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 for Integrated assessment and Sustainable
development (ICIS), University Maastricht, The Netherlands
E-mail: janstel@skynet.be
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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 activitics 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 11 is the notion of an ‘ocean state’.
Population growth, the ever increasing human activity, and its
related ecological footprint make the transition of our modern,
industrialized, complex socicties 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 km® water,
forms an intrinsic and crucial part of 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; Steffen 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 planctary
boundaries (Rockstrém 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 Heritage of Mankind 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 km® 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 of 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 km®. 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.

. . Land in km? Ratio
State EEsz Shellen Ranking between | ocean /
km km
brackets land
ISJmted 12,174,629 | 2,193,526 9,826,675 (03) | 1.24
tates
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 6,682,503 277,610 267,710 (75) | 24.96
Zealand
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
Umted 5,453,428 | 722,891 243,610 (79) | 22.39
Kingdom
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 of 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 of 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 (IISD, 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 socictal problems. This
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complexity has encouraged researcher to explore new and modern
approaches in governance.

One can conclude that our early 21% 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 socicty. 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 of 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 carly cighties 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, socictal 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
casier 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 infergenerational phenomenon 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 ambiguous as it lacks guidance on how trade-
offs can be resolved, and normative 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 whicked 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 (Hisscheméller & Hoppe, 1995) and persistent 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 (Tabara
& Pahl-Wolst, 2007), transition management (Rotmans & Loorbach,
2010), reflexive governance (Kemp & Martens, 2007), and sustainability
science (Martens, 20006).

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 socictal
problem are considered in their mutual coherence for the benefit of
decision-making (Rotmans et al., 2001). Integrated assessment can thus
be seen as a particular form of decision-support. Basically, bits and
pieces from different knowledge domains are combined to gain insights
that go beyond the reach of each scparate discipline. The TA-toolkit
comprises the use of disciplinary knowledge as well as integration tools
such as TA-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 socictal 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 purcly 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 socictal 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 of a set of interconnected changes, which reinforce
cach 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 of 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 intergencrational (25-
50 years), because existing structures, institutions and mental frames
have to be broken down and new ones have to be developed. By this,

106



10C50 Conference KoHndepeHuusa k 50-neturo MOK

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

(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.

- An 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 (Prestige; 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-lincar 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 of a small case

Stabilization

Lock in

Backlash
System breakdown

time

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 empowerment 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 of 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-
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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 ajoint 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).

'Problem structuring”®

establishment ofthe Stratcgic sphcrc
transition arena and

envisioning

Developing 1 .
coalitons | Tactical sphere

and
transition- 1

agendas /

Mobilizing actors and Operational sphere
executing projects and
experiments

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, cach
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
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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, GMES 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 secctorally 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
ocecan 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 great human revolution in just a single individual ...
will enable a change in the destiny of all humankind.
Daisaku 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 of Services Management, Bournemouth University, UK
E-mail: mvreddy@bournemouth.ac.uk

YCTOWYUBBINA TYPU3M: POJIb MEKTYHAPOJANBIX
OPTAMMBAIIAM, ITYTH IPEOJOJENHUS BHI30OBOB U
MPEACTOAIIUE IIATH AJA JOCTUXEUUSA
YCTOWYHBOI'O PA3SBUTHSA HA MAJIBIX OCTPOBAX U B
PUBPEXWBIX PAMOUAX
Maxapamx Buwxait Penau
1 Ixona merneodcmenma yenye, Yuusepcumem bBopimyma, Bemxobpumanis

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 Mediterrancan 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, FEgypt

APABCKASA PETHOHAJIBHASA CETh 9KOTEKHH (AREN).
MPUMEP ITPOT' PAMMBbI PETHOHAJIBHOT'O COTPYTHUUECTBA
Wpuna Cipurren

Kagpeopa Sxomexnu — Kycmo FOHECKO/Cemu no oxpyxcaroueti cpeoe
u yemotiuugomy pazsumuio, Eeunem

The Arab Region Ecotechnic Network (AREN) was established
within the framework of the UNESCO UNITWIN Chair programme and
UNESCO Cousteau Ecotechnic 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 jumior researchers from Arab universitics 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-Rogbane, Republic of Guinea

E-mail: amisenia@gmail.com

HCTOPHUSA COTPYAHHUYECTBA 11O NOATI'OTOBKE
I'BHHEHCKHX KAJPOB B OBJIACTH OKEAHOI'PA®HH
Moxamen Jlamun Keiita
Ienmp nHayunvix uccnecosanuil, Konaxpu, I'sunes
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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 Resecarch 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 of the country in the Commune of Ratoma. It covers an area of
4.65 ha which are made of modern 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
Occanography and other so that they participate effectively conduct
rescarch programs at sca.
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
Nizhny Novgorod State University of Architecture and Civil
Engineering, Russia
E-mail: ivanov(@nngasu.ru

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 houscholders 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 of 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 arcas 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 of 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 carcer of the
UNESCO chair graduates.

HCIIOJB30BAUUE MEKIAYHAPOJAUOI'O OIIBITA
V3YUENHUA YA3BUMOCTH IPUBPEKHABIX TEPPUTOPUIA
B MOAT'OTOBKE KAJAPOB

E.B. Komocos, A. A. ITamotun, A. B.MBaHoB
Huocezopoockuii zocyoapcmeenHviil apxXumexmypHo-
cmpoumenvHulil yHugepcumem, Poccus
B  mHactosmee ~ Bpems — QopmmpyeTrcs  NMOTpPEOHOCTH B
CHCUMATN3HPOBAHHON TOATOTOBKE KAapoB B cepe obecmeueHus
VCTOHYMBOTO  PA3BHTHS  HPUOPSKHBIX  TCPPUTOPHH,  BKIFOYAs
TMPHOPCIKHBIC TCPPUTOPHH PCUHBIX BOJOXPAHWJIHIN, PEYHBIX [ICIET,
mopeit u okeanoB. Kapenpa FOHECKO u Onepaunonsstii ueatp UNU-
EHS mpu HHI'ACY Beaer paboTy IO ONCHKE AaJANTAIMOHHOTO H
MHTPALIMOHHOTO MOTCHIUMANA YA3BHMBIX TECPPHTOPHH, NPHMEPOM
KOTOPBIX SIBILIFOTCSL TIPHOPEIKHbIC 30HBI, TPUBIICKA K
HCCIIEIOBATEIILCKOM ACATCIPHOCTH CTYJACHTOB M MarucTpanros. PadoTa
ocymecTeisieTca B paMkax cotpyaamdectsa HHIACY ¢ UuCcTHTYTOM
OKpy X arommei cpeapl m Oe3omacHOCTH 4enaoBeka YHmeepcurera OOH u
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Pa3BUBACT HAyYHBIC MPEACTABICHHA 00 aJanTalii M SKOJIOTHYCCKH
00y CIIOBJICHHOW MHTPAIIMH PHMCHUTEITFHO K Bomkckomy Oaccetiny [1,2].

JlonrocpovyHoe TOBEACHHUE JOACH, NMPO’KUBAOINMX HA VS3BUMBIX
TCPPUTOPHUAX, CBOOAUTCA K ABYM QJIbTCPHATHUBHBIM CTPATCTHAM!
TMPHUCITOCOOHUTHCS K OKPYKAFOIICH CPEIC MM ¢¢ IOKHHYTb.

JI14 BBIHYKACHHOM 3KOIOTHYECKON MUTPAUH KPUTEPUEM SABILICTC
TepeceyeHNE JKONOTHYCCKUX TPAHHI, TO €CTh IICPEMCIICHHE U3
SKOJIOTHYCCKA  HEMPHEMIEMOH 30HBI B  OTHOCHTENBHO  Oolee
OnaronmpuaTHyro. Ommpasch HA COIMOIOTHYCCKHC HCCICAOBAHHA H
AQHAM3 YSI3BUMOCTH, MOKHO OIIPEACIHNTH XAPAKTCPHCTHKH AJATAIHH
HACEICHWsI K HeratupHOMy ()akTopy MW OIIGHHTH  Macmrad
HOTGHI.[I/IaJ'H)HOI\/'I MHUTPaIuH. HpI/I OTHOCHTCJIBHO MAJIBIX 3HAYCHHAX
OKOJOTHYCCKOTO pPHCKA MPOUCXOAUT aJanTanua K H3MCHHUBIIUMCSA
VCIIOBHSIM, TIPH POCTE SKOJIOTHYCCKOTO PHCKA AJANTALMS CTAHOBHTCA
yepecdyp 3aTPATHOM H B 3TOM Caydae 0once 000CHOBAHHBIM PCIICHHCM
SIBILICTCSI IIEPECEIICHAE W3 30HBI BBICOKOTO PHCKA.

Beicokuit  ypOBEHb  VA3BHMOCTH,  BBI3BAHHBII  COCTOSHHEM
OKPY>KarOIICH Cpe/Ibl U MPUPOIHBIX PECYPCOB, MPOSBIICTCA B MIOCTOSHHBIX
HENPUECMIICMBIX YCJIOBHSIX JKH3HH, JIMOO B yIpo3e OC30MacHOCTH H
OMAromoNy4ymr0 ¢ HCOPHECMICMO BBICOKOH YaCcTOTOM MW (WIH) B
HETIPHEMJIEMO KPYNHBIX MacmTadax. Bo BTOpoM ciyuac H3MCHCHIA
MO>KHO PACCMATPHBATh KAK XaPAKTECPHCTHKY SKOJOTHYECKOTO PHCKA.

IIpeanaracMbii MOAX0 NPOULTFOCTPHUPOBAH ABY M MPUMEPAMH.

IlepBBlii mpuMEp — OLECHKA NOTCHLHMATAA AJANTAlMUd K YCIOBHAM
TOBBIIICHHOTO PHCKA 3ATOIUICHHH M MOATOIUICHUH. AHANH3 afanTanud K
YCIOBHAM IMOBBIIICHHOTO PUCKA 3aTOIUICHUH 1 moaT OIICHHH BBIITOJIHCH HA
ocHoBe obcrenoBanusa 6onee 1000 nomoenaneHuit B BomkckoMm Oacceline.
B 3aBHCHMOCTH OT NOCNIEACTBHII HABOAHCHHI B PA3IMYHBIX HACCICHHBIX
MYHKTaX (PMHAHCHPOBAHUE BOCCTAHOBHTEIHHBIX MCPOIPUATHH OKA3aJach
pasmusOM. Jloy AOMOBIAACHHH, OCYMICCTBIABIINX 3aTPAThl HA PEMOHT
JIOMOB TIOCIIC HABOJHCHUH, MEHAIACH OoT 32.4 % 1o 81,1 %, mpu sToM
JCHCTBHS 1O aJANITAlMH CYHICCTBEHHO 3aBHCEIH OT YPOBHS JOXOJ0B H OT
COLHMATBHON MOTHBALIMH.

Bropoii mpumep — OLEHKA NOTCHUWANA MEPECEACHHS U3
SKOJIOTHYCCKH HAMPSDKCHHBIX TPAHCIIOPTHHIX Y3JIOB B IPHOPESKHOH
30HE, SBILIOINCHCS CPEAOTOUHEM IIOTHCTHUCCKOW HH(PPACTPYKTYPHI H
XAPAKTEPH3YIOMECHCA HHTCHCHBHBIMH IIOTOKAMH IPY30B H MACCAKHPOB.
B 3TOM cilydyae TPaHCIIOPTHBIC Y376l XaPAKTEPU3YIOTCS PEXKUMOM «Stop
and go», KOTOPBI NPUBOAWT K 3HAYHUTCIHHOMY BO3PACTAHHMIO PUCKOB
Ans 300poBbs  HaceneHus  [3].  Pacuer  KAHLEPOTEHHBIX H
HEKAHIICPOTCHHBIX PHUCKOB MOKA3aJ, YTO MO CPABHCHHIO C PEXUMOM
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CHHXPOHH3UPOBAHHBIX TPAHCHIOPTHBIX NMOTOKOB PHCK BO3PACTacT B 5-8
pa3, 4TO CO3JACT IPABOBBIC OCHOBBI I IICPECEICHHS JKHUTCICH C
TEPPUTOPHIL, MPWICrarmuX K TakuM 30HaM [4, 5]. BbLIBICHHBIN

MOTCHIHMAN BBIHYKICHHOW 3KOMHTPAIMH W3 CAHWTAPHO - 3AIIWTHBIX,

BOJIOOXPAHHBIX 30H H 30H CAHHTAPHBIX PA3PHIBOB OKA3AJICSA HA TOPAIOK

0oxee BBICOKMM, YEM TPAOWIUOHHO YUHTHIBACMAS 3KOJIOTHYCCKASA

MHTPALHSL
Hzyuenne Bompoca NOCIEACTBHA HHTCHCH()HKAUH AHTPOIIOTCHHOM

HATPY3KU B MPHOPEKHBIX 30HAX H BBIHYKICHHOM SKOMUTPALIHH U3 30H C

HEOIATONPUATHON 3KOJOTHUCCKOM OOCTAHOBKOM, TPEOYET MPOBEICHHS

MOCTOSTHHOTO MOHHMTOPHHTA TPAHCTIOPTHBIX CHCTEM, 3KOJOTHUCCKOH

HATPy3KH H COLHMAIBHBIX ITOKA3aTENCH KAk OCHOBBI MH()OPMHPOBAHHS

OOIIECTBA O TOTCHIMAJIC BHIHYKACHHOH SKOMHTPAIME H IPUHATHH

VIOPABICHYCCKUX PEIICHUH IO OOCCIICUCHUIO YCTOWYIHMBOTO PA3BHUTHS

MPUOPEKHBIX ~ TeppuTOpHi.  MEKIyHAPOTHOE  COTPYIHHUICCTBO

CIOCOOCTBYET MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH M JAIbHCHIIEMY
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Mopckum Odenam, Kanaoa

2011 marks the 25" anniversary of the Marine Affairs Program
(MAP) at Dalhousic University, offering Canada’s only English
language interdisciplinary graduate level degree in Marine Management.
The Master’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 MAP’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.
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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 of 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 areca, 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, onc of them is already working at the hydro-
METcenter of Colombia. Furthermore, since 2007, Colombian students
of the Department of 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 universitics 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 of 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 sca
sciences do not exist at the moment.

In this presentation, besides presenting the research potential of 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
Ocecanography” 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 of 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 DATE OF TITLE OF THE PROJECT
BEGINNING | CONCLUSION

1 03/2010 Present Incidence of the climatic change
in the physical and dynamic
ficlds 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 of 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 DATE OF TITLE OF THE PROJECT
BEGINNING | CONCLUSION
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 of 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 Seminaries and Papers S [Book |Book
according CONgresses (f) chapter
to table 1 In In other In In other |¢

Colombia| South |Colombia| South |w

American American|a
Countries Countries 2

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 universitiecs 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 3
Colombia
Chemical oceanography 4 Marine ecology 3
Biological oceanography 4 Marine and Coastal 3
engineering
Marine geology 4 Paleoceanography 3
Dynamic oceanography 4 Geodynamics 3
Meteorology and 4 Statistic analysis of data 3
Climatology and Experimental
Design
Mathematical modeling of 4 Petrography and 3
oceanographic processes geochemistry of the sea
floor
Physical and biological 4 Biogeochemical cycles 3
interaction in the ocean and global change
Operational oceanography 4 Socio-economic bases 3
Remote sensing and GIS 4 Policy and Legislation 3
of the Sea

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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universitiecs 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 of our future students towards foreign

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

ITEMS AVAILABLE [ RESOURCES | TOTAL
RESOURCES | TO FINANCE

1. Resources for 90.100.000 49.500.000 | 101.600.000
Academic Activity
Infrastructure 9.000.000 7.000.000|  9.000.000
Equipment of laboratory 20.000.000 0| 20.000.000
Computers audio-visual 37.600.000 25.000.000 | 37.600.000
equipment
Libraries and publications 17.000.000 13.000.000| 26.000.000
Provisions and 6.500.000 4.500.000| 9.000.000
maintenance
2. Administrative 40.500.000 0| 40.500.000
resources
Equipment of Office 24.000.000 0] 24.000.000
Provisions and 4.000.000 0 4.000.000
Maintenance
Services Public 10.000.000 0| 10.000.000
Publicity 2.500.000 0 2.500.000
3. Academic and 51.040.000 | 505.520.000 | 555.440.000
Administrative
personnel
Academic personnel 35.840.000 51.520.000| 86.240.000
Administrative personnel 11.200.000 6.000.000| 17.200.000
Displacement and 0| 360.000.000 | 360.000.000
mobility
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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NOATOTOBKA MOJOJbIX CIEINUAJIACTOB B OBJJACTH
MOPCKHUX HAYK ®AKYJBTETA IO TEOHAYKAM B
HAIIMOHAJIBUOM YUMBEPCHUTETE KOJYMBUHN
Hancu JImmuana Bunserac bonansoc

Hayuonanenwii Ynusepcumem Koaymbuu, Konymbus

C 2005 roma HWCCICAOBATCIBCKAS TPYIIA MO OKCAHOJIOTHH,
(hakyIpTETAa MO TEOHAYKAM, IPHUBJICKACT CTYJACHTOB, OOYYAIOMIMXCS IO
MPOTPAaMME MATHCTPBI B OOJNACTH MCTCOPOJIOTHH, A H3YYCHHSA
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JUHAMHKH OKCAHA W B3AMMOJCHCTBHI OKCAHA U aTMOC(EPBHIL.

HpOBeZ[eHHBIe HUCCICAOBAHUA TO3BOJIAIIA OTBCTHTH HA HCKOTOPBIC
BOIIPOCHI OTHOCHTCJIIBHO (I)I/ISI/I‘IGCKI/IX H JHHAMHYCCKHX ACICKTOB BOI
koymOmiickor yactu Tuxoro okeana (KUTO), uro crocoO6CTBOBANO HE
TOIBKO  TIO3HAHWEO PETHOHA, HO H  TIOATOTOBKE  MOJOJBIX
HCCIICIOBATENCH B 00IACTH MOPCKUX HAYK.

3a 310 KopoTroe BpeMs B HammonansrnoM YHusepcurere KomymOun
(HYK) Os11 peanu30BaH paa HAYIHBIX MPOCKTOB IIO0 UCCIICIOBAHHIO BOJ
KUTO, ©Onarogapss KOTOPbIM TpPH  CICHHAINCTA  3aBCPHIMIH
MATHCTCPCKAC AWIIOMHBIC PadoTHL. B HAcTOSAIEEe BpeMS OOWH W3 HHUX
VUUTCSI B ACMHPAHTYPE IO CICHHAIBHOCTH METEOPOJIOTHA, BTOPOH
mpenoAaér B YHHBEpCHTETe, W Tpetmid padotaer B KomxymOmiickom
MOPCKOM TJIABHOM YIIPABJICHAH.

B Hacrosmee Bpems eIme aBa CTYACHTA TOTOBBI K 3aBEPIICHUIO
CBOEro OOYUCHHS, MPUYEM OJMH W3 HHUX YK€ SBILIETCS PabOTHHKOM
IMmapomenenTpa Komymouw.

C 2007 roma xoIyMOHWICKHE CTYACHTHI IPUHUMAIOT Y4aCTHC B
nporpamMe banrmiickoro IlnaByuyero VYHHBEPCHUTETA H  MPOXOIAT
TMPOW3BOACTBCHHYK) MPAKTHKY B POCCHIICKOM rocyJapCTBEHHOM
Iuapomereoposormueckom  yauBepcurere (PITMY), Onaromaps
cornamenuro Mexxay PITMY u HYK. IapamiensHO paccMaTpHBacTCA
BONPOC MO CTPYKTYPHPOBAHUIO AKAACMHUYCCKON MEIKYy HUBEPCUTETCKOMN
TIPOTPAMMBI 11 OOYUEHHS MarucTpos B 001acTH MOPCKUX Hayk. C 3ToH
meneto  YameepcureT Kammca (Mcmammsa) w4 kOIyMOHMHCKHX
TOCYZAPCTBCHHBIX YHUBEPCHTETA, MOy (DMHAHCOBBIE PECYPCHI OT
Ucnanckoro MesxknynaponHoro AreHtctBa 1o COTpyIHHYECTBY
MUMAC) st omrpeaencHusT KAMECTBEHHOTO COCTOSIHUS YUACTBYIOIIUX B
MpoTrpaMMe YHHBEPCHTETOB. CpencTsa ObLIM HCTIONB30BaHBI ¢ 2000 T.
O TIPOBEACHHS BCTPEY M CEMHHAPOB C MCJIBI0 COCTABJICHHS
mMpoTpaMMBI  OOYUCHHS W  TOWCKA  BO3MOXKHOCTCH  OTKPBITHSA
ME)KYHHBEPCHTETCKOTO (DAKYIBTETA II0 MOPCKUM HAYKaM.

B TcueHme mnocnemHMX 5 €T BCE NPEANPHHATBIE YCHIHA MO
CTPYKTYPHPOBAHHIO JAHHOW NPOTPAMMBI, K COKAJICHUIO, HEC JOCTHITIH
OKHIACMOTO PE3yIbTaTa W3-3a TPYJHOCTEH IO MPEOJOJICHHIO Oapbepa
HEJOTIOHUMAHUS TIOCTABJICHHOM 33a7a4d TPEMOJABATCIIMH M PEKTOPAMH
VHHUBEPCUTETOB. B cpeme yUCHBIX W TOJWTHKOB HE C(OPMHPOBAIOCH
YCTOHYMBOE MHEHHE O HEOOXOAMMOCTH HMOATOTOBKH CIICIMAIICTOB B 3TOH
obmacru, B pe3ynbrare B KonymMOnu Ha HAMOHATBHOM YPOBHE HE YAAJIOCh
CO3/1aTh YCJIOBUS IS IOATOTOBKH CIEIMAINCTOB IO MOPCKHM HAYKaM.

bu6morpadms
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The need to enhance academic 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,

138


mailto:belvaeva@astranet.ru
mailto:h.belvaeva.02@mail.ru

10C50 Conference KoHndepeHuusa k 50-neturo MOK

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 acgis of UNESCO/IOC. This meeting brought together experts
from all countries of the Caspian Sea region, Republic of 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 of 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-XXXIIL15 adopted at the 33™ 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 Rescarch,
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 resecarch 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 citics 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 arca, target
groups, and methodology. The main CFU goal is stated as upgrading
professional capacity of young scientists and specialists in the arcas 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 countrics. 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° — mid-2000", CFU/MES expeditions were conducted
in the North, Middle, and South Caspian Sea. The arca 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 Seca 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
140



10C50 Conference KoHndepeHuusa k 50-neturo MOK

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 of 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 of different
economic sectors (energy, agriculture, fisheries, and transportation)
represents a great challenge, which may be resolved by applying holistic
approacl/ ICZM in formulating strategics for sustainable development
of the coastal communities and making informed decisions.

Below the major activities and results of 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 Mnemiopsis leydii in the Caspian
Sea (through CFU underwater survey) should be mentioned. In the
following vears, 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 zooplankton, major
biocenotic links between aquatic communities, impact of major
environmental factors on dominating species, food supply/
productivity);

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

- Analysis of 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 ecastern and western coastal arcas of the North Caspian,
border arcas 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 ficld 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 activitics) 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.), vouth problems.

Within CFU/ MES, International Youth Camp (Summer School)
was organized in cooperation with I0I (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
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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.

- I 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 claboration 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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Aldo Drago
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KYPCBHI 101 HA MAJIBTE - HAYKA HA CIYXKBE Y
YIHPABJEHUA OKEAHAMH
Ampmo Jparo
Manvmuiicxuii onepamuenvtii yeump 101, Vuusepcumem Manvmut

Ocean management and policy frameworks are further engaging in
holistic and cross-sectoral approaches, demanding inter-relationships
embracing social, legal and environmental aspects, and secking 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 countrics 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 socicty.

Building upon its 30 years of 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, ecthical,
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 101 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 clements 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
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development and related issues
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MNPOLOEAYPHL IPUMEP I'PEIIMNA
JxoH Kuycomnynoc
Texnonozuueckuii 06pazogamebHulii AQUHCKUTT UHCIMUIMYM,
JAabopamopust npocmpancmeenno2o ananusa, Agunel, I peyus

Because of the objectives and the goals that have to be fulfilled
during the present [OC-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 of 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 flect
capacity, with a total of 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
Mediterrancan 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
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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 I0C-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 (¢.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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POJIb MOK B OBJACTH MOPCKHX HCCJIETOBAUHAN 1
OBPA30OBAUNA B HCJIAMCKOM PECIIYBJIUKE UPAU U
HACTOAIIEE U BYAYIIEE OKEAUOI'PA®HUHN B UPAUE
Baxung Uernau
Hpanckuii HayuoHanwueili okeanoepaguueckuti yenmp, Hpan

Intergovernmental Oceanographic Commission of UNESCO (I0C)
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 arca. 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
Ocecanography (INCO) was established in 1992 according to the
agreement between the ministry of Science, Research and Technology
of LR 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 Recherche scientifique, Conakry-Rogbane, Republic of
Guinea

E-mail: amisenia@gmail.com

JTUATHOCTHKA BEPET'OBOM PO3UHU B PECIYBJIHUKE
IT'BUHESI
Moxamen Jlamua Kenra
Llenmp Hayuneix Heeneoosanuii, Konaxpu, I'eunes

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 barricrs are
pervasive and serious. Efforts have been undertaken by the State
and its partners, and have vielded mixed results.

Indeed crosion in coastal arcas 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 area. 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
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secondly because of the diversity of socio-economic activities
facilitated by an abundance ofnatural 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 Statethe 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 1’Océan Atlantique sur environ 300 km de
cote, elle a un relief vari¢ allant des plaines du littoral a basse altitude
aux zones montagneuses de lintérieur du pays atteignant dans certains
endroits une altitude de plus de 1000 métres. La grande diversité des
paysages résultant des reliefs contribue a la création de nombreux
climats locaux avec leurs écosystémes propres. Cette réalité fait
distinguer quatre régions naturelles : la Basse Guinée ou Guinée
Maritime, la Moyenne Guinée, la Haute Guinée et la Guinée Foresticre.

II. LA ZONE COTIERE GUINEENNE

La zone cotiére guinéenne s’étend sur la fagade Ouest de la Guinée
Maritime du Nord au Sud, entre la Guinée Bissau et la Sierra Leone sur
pres de 300 Km. Appelée Basse Guinée ou Guinée maritime elle couvre
15% de la surface totale de la Guinée (36.200 km?2) et comprend une
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zone cOtiere marécageuse derri¢re 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
mémes du littoral. C’est une cote a "rias typiques": d’énormes estuaires,
en réalité¢ bras de mer, ou la marée remonte jusqu’a 30 km et plus, et
dont I’ecau ne devient saumatre ou douce qu’au moment des grandes
pluies. Ces estuaires traversent une frange de 30 a 50 km de plaines
alluviales, basses, en partic marécageuses, traversées de minces cordons
littoraux de sable. Les «rias» dessinent d’énormes méandres, recoivent
d’innombrables marigots, bras adjacents parcourus par les seuls courants
de marces, s’anastomosant parfois et séparant d’innombrables iles.

En région cotiere, les principales iles sont :

- les Iles Tristao qui forment la partie la plus septentrionale de la
cote guinéenne ;

- Iile Alcatraz, qui est un rocher remarquable d’une superficie
estimée a 0,75 ha et qui n’a pas de végétation. Elle est aussi appelée ile
aux oiscaux de mer;

- I’ile de naufrage, qui est constituée d’une bande de sable restant
découvert méme en marée haute et située a quelque 230 km d’ Alcatraz,
a la fronti¢re avec la Guinée Bissau.

Ces 1les qui servent de reposoir pour des milliers d’espéces
migratrices du paléarctique, sont aussi un site de nidification.

= L’Ile Motéba (Rio Pongo) déja proposée comme Aire Marine
Protégée (en étude), les vasicres de cet ensemble constituent une aire de
choix pour les oiseaux migrateurs du paléarctique occidentale ;

= Les Iles de Loos, constituées des iles de Tamara, Kassa, Room,
Corail et Blanche. L’ile 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 Guince.

. HYDROGEOLOGIE ET HYDROLOGIE DE LA REGION D’ETUDE

A. GEOLOGIE

La géologie de la Zone Coéticre peut se résumer en 5 types majeurs
[Figure 3]. D’Est en Ouest vont se succéder des gres blancs siliceux du
Paléozoique du Dahomeyen, du granite porphyroide calcoalcalin a
biotite du Protérozoique, des gabbros et péridotites du Kakoulima et de
la péninsule de Conakry, des syénites néphéliniques de 1’archipel des
iles de Loos et enfin des alluvions marines sur la frange céticre qui
pourront étre colonisées par la mangrove.

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

1. Le littoral

Couverture sédimentaire: Une description détaillée de la couverture
sédimentaire a ét¢ effectuée par plusicurs auteurs [Longhurst, 1958 ;
McMaster & Lachance, 1969 ; Emilianov & Sakho, 1985 ; Emilianov et
al. 1988 ; Domain & Bah, 1993]. Le platecau continental guinéen est
recouvert de sédiments principalement constitués de sables moyens et
grossiers a teneur généralement faible ou nulle en carbonates de
calcium. La vase se rencontre essenticllement dans la zone littorale.
Deux groupes de faci¢s caractérisent la couverture sédimentaire.

2. Le plateau continental

Les faciés a dominante terrigéne : Ils sont alimentés essentiellement
par les apports continentaux dus aux cours d’cau, 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 faciés
terrigénes occupent la majeure partie du plateau continental. Ils peuvent
étre constitués soit de sables quartzeux avec présence fréquente de
graviers latéritiques, soit simplement de vases. Ces vases, d’origine
terrigéne, et riche en maticres organiques assurent la fertilisation
biologique des eaux coticres et contribuent a la grande richesse
halieutique dans cette zone.

Les facies a dominante organogéne : Ce sont des sé¢diments dont la
fraction grossi¢re contient une proportion plus ou moins variable de
carbonates de calcium (CaCOs) sous la forme de débris coquilliers ou de
squelettes d’algues calcaire. Ce type de facies est peu répandu. 11 se
rencontre d’ une part surtout sur la partic Est et Sud-est du plateau
continental sous la forme d’ilots isolés qui séparent les paléo vallées, d’
autre part au sommet de la pente continentale a partir de 80 metres de
profondeur. Les teneurs en CaCO; sont rarement supérieures a 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 dép6ts accumulés.

=Fonds de 0 a 20 metres (zone de la proche bande coticre)

Avec une largeur de 20 a 90 km, cette zone représente la partic
interne du plateau continental. Elle est fortement soumise a 1’influence
de la dynamique estuarienne et a ’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 mati¢re organique par les
mangroves qui s’étendent sur I’essentiel du littoral. Les fonds y sont
constitués de vasieres a 1’ exception de quelques zones de faibles
extension au voisinage du Cap-Verga, de la presqu’ ile de Kaloum et des
Iles de Loos ot les fonds deviennent rocheux avec présence de gravier et
de sable.

=Les Fonds de 20 a 60 metres (zone du plateau moyen)

D’une largeur de 40 a 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 terrigénes (sables siliceux) que biogenes (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 a 200 metres (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 metres de
profondeur. Sa largeur maximale est de 30 km. Les fonds sont
généralement recouverts de vases sableuses riches en éléments
carbonatés.

B. PEDOLOGIE

Les cotes guinéennes, basses, échancrées de profondes rias, presque
exclusivement bordées par des vasi¢res et des marais maritimes couverts
de foréts de palétuviers, ont l'apparence de milicux stables. Cette
impression est trompeuse, car le complexe hydro-sédimentaire qui les
constitue est en réalité spatialement tres instable et réagit rapidement a
une modification des facteurs de 1’équilibre morpho-sédimentaire. Sur
ce littoral constitué essenticllement de sédiments fins, meubles ct
récents, tres facilement remis en mouvement en dépit de la faible
énergic des vagues, ces modifications d’équilibre se traduisent,
concrétement, par 1’évolution continue de la configuration du trait de
cote et des vasitres d’estuaire. C’est dire les contraintes imposcées a
I'aménagement hydro-agricole par les dynamiques morpho-
sédimentaires.

L’équilibre, instable, du trait de cdte, de celui des berges des
estuaires et des drains secondaires dont dépend 1’inondation/drainage
des plaines, est principalement déterminé par deux groupes de facteurs
plus ou moins étroitement liés aux composantes du climat, c’est-a-dire
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imprévisibles et variables en permanence dans I'espace et le temps. 11
s’agit de la quantité et du type de sédiments apportés par les fleuves, des
conditions de déplacement et de dépot/érosion de ces sédiments le long
de la cote par I'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 méme temps que la
quantit¢ d’eau écoulée et les modalités de cet écoulement. Ce
changement du rapport débit/charge du fleuve se répercute sur la
quantit¢ et la composition granulométrique (plus ou moins grande
proportion d’¢léments fins) des sédiments apportés par les fleuves aux
estuaires ¢t a la mer. Il va déterminer, aussi, en un point donné, la
capacité d’érosion ou de sédimentation du cours d’cau. En dehors de
variations climatiques d’ordre  pluri-décennales, les  apports
sédimentaires varient dans d’importantes proportions d’une année sur
Pautre (variations interannuelles), et, considérablement, dans I’année,
entre saison des pluies et saison seche. Ils sont donc, a différentes
échelles de temps, de type spasmodique. On pourra, de maniére imaggée,
retenir 1'idée de I'expulsion, plus ou moins périodique, par les fleuves,
de « paquets sédimentaires » de volume et de composition variables.

L’importance et la localisation des phénoménes de sédimentation /
érosion le long de la cote (les deux peuvent se produire simultanément a
faible distance ou se succéder dans le temps en un méme licu) dépendent
donc en partic de I’importance ¢t 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 a I’amplitude des marées et au débit instantané du
fleuve au moment de cette marée, ¢’est-a-dire a la position plus ou
moins & ’amont ou a I’aval du contact entre eau douce et cau salée
(biseau salé), ainsi qu’a la vitesse des courants de flot et de jusant.

Sur la cote, le transport est effectué¢ essenticllement par les courants
engendrés par la houle (dérive littorale). Leur direction, leur aptitude a
éroder, transporter, déposer sont, pour un méme licu, lides a leur
capacité¢ de transport. Celle-ci est fonction de la vitesse et de ’angle
d’incidence de la houle a la cote, elle-méme dépendante de la direction
et de la vitesse initiale de la houle au large (et donc de 1a direction, de la
course et de la vitesse de vents formés dans I’ Atlantique), modifiée par
la diffraction introduite par la topographie, trés mobile, des petits fonds.
On peut ajouter que, compte tenu des caractéristiques morpho-
sédimentaires de la cOte guindenne, 1'énergic des vagues et clapots
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déclenchés par des vents locaux peut étre suffisante pour remettre en
suspension et déplacer un matériel argileux. Aussi, a coté des apports
fluviatiles, une part non négligeable du volume sédimentaire en transit ct
en dépot provient de I’érosion et de la remobilisation périodique des
dépdts des vasieres littorales et subtidales.

Bien évidemment les vents généraux ou locaux, a Iorigine de ces
modalités de transports sont variables en vitesse et en durce et, dans une
certaine mesure, en direction, en fonction de la période de 1’année ainsi
que d'une année a lautre, modifiant ces modalités de facon
significative. Il faut, par exemple, garder a I'esprit le fait que la capacité
de transport d’une dérive littorale double pour une simple augmentation
de 10° de I'angle d’incidence de la houle, mais devient brutalement
nulle pour un angle supérieur a 50 - 55°.

L’envasement ou le dévasement en un point, la vitesse de ces
phénomenes, sont 1iés aux interactions permanentes entre ces multiples
facteurs. On en congoit I’extréme complexité. L’image a 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 a des vitesses variables et a différents pas de temps, en fonction
de conditions hydrologiques et morphologiques locales lides aux
caractéristiques du moment des facteurs climatiques.

Ces mouvements sédimentaires peuvent étre rapides et amples, non
seulement en front de mer, mais aussi le long des estuaires. Ils entrainent
de brutales variations des conditions écosystémiques (dynamiques
hydro-sédimentaires, pédologiques, phytogéographiques) et, par voie de
conséquence, des conditions de I’aménagement et de la mise en valeur.
Un drain, important pour le fonctionnement hydraulique d’un périmétre,
peut s’envaser en quelques mois, une vanne peut, de méme, E&tre
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 I’on connait bien aujourd’hui en cette partie du littoral de Guinée.

Ajoutons que contrairement a une idée précongue, la mangrove n’est
pas en mesure d’empécher en front de mer, 1’érosion du substrat vaseux
des marais maritimes. Si elle est capable de coloniser rapidement un
banc de vase fraichement déposé et de contribuer a son exhaussement et
a sa stabilisation relative, elle ne peut en aucun cas protéger durablement
un ouvrage en cas de dévasement provoqué par un changement de
I’équilibre hydro-sédimentaire.

L’ile 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 a celle qui avait été emportée a la fin
des années 1970. Elle reprend le méme tracé, se situant simplement en
retrait a ’endroit de sa précédente rupture. L hydraulique a été revue,
c’est-a-dire qu’elle a ¢té adaptée aux conditions de drainage et a la
situation hydro-sédimentaire constatée au moment de la conception de
I’ouvrage. On se retrouve donc toujours dans le méme cas de figure.
Une digue en terre imposante, des ouvrages hydrauliques fixes,
impossibles a adapter a une inévitable mobilité hydro-sédimentaire, si ce
n’est au prix d’'un entretien trés cofiteux en temps pour les paysans
(et/ou en argent pour 1’aide extéricure). Les mémes causes produisant les
mémes effets, il est fort probable que tout autre aménagement n’aura pas
plus de succes que les précédents. Une démonstration du méme type
peut étre facilement faite en ce qui concerne les causes des problemes
multiples qu’ont connu, depuis cinquante ans, les périmetres du rio
Kapatchez, qui est également un site touristique par excellence mais,
non aménagg.

Cest 1a une des difficultés principales de I'intervention en
mangrove: de par les types d’aménagements, permanents, lourds et
coliteux, les périmétres hydro-agricoles supposent pour fonctionner et
étre 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 a une trés forte instabilité hydro-
sédimentaire. Ces ¢évolutions sont qualitativement et quantitativement
imprévisibles. Il est extrémement difficile et onéreux de lutter contre
eux. Il existe donc une incompatibilité de fond entre le principe méme
du grand aménagement et I'extréme mobilité du milieu biophysique.
C’est un certain type de conception du périmetre hydro-agricole qui est
inadapté a la réalité hydro-morphosédimentaire du littoral guinéen.

C. GEOMORPHOLOGIE

Morphologie des estuaires du nord de Conakry: cas de Konkouré

L’estuaire du Konkouré se jette dans 1’ Atlantique, au Nord Ouest de
Conakry, la capitale guinéenne. Cet estuaire, a la morphologie proche
d’un delta, se compose de deux bras. Le premier, le bras principal du
Konkouré, est le bras Ouest sépar¢ en deux par une ile a son
embouchure. Cette ile est vraisemblablement récente car son nom «
Bokhnéné » signifie terre nouvelle en langue locale soussou. Le
deuxi¢me bras, le bras de la Sankiné ou bras Est, se jette dans la baie de
Sangarcéah, et est relié au bras principal par de multiples connections
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dans la mangrove. Cet environnement de mangrove comporte ainsi 5 iles
principales avec une morphologie deltaique.

L’estuaire du Konkouré draine un bassin versant de 17 250 km?
entre la Moyenne Guinée et la Zone Coticre. 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 iles Tristao, Alcatraz et 1’ile blanche de 1’archipel des iles de
Los) portant a plus de 0,2 million d’hectares la superficie totale de zones
humides littorales protégées en Guinée. Le delta de mangrove du
Konkouré représente pres de 320 km2 de mangrove en intégrant la partie
Est qui s’étend au dela de Dubreka.

D. HYDROLOGIE

Cinq cours d’cau importants débouchent en mer sur le plateau
continental guinéen. Ce sont le Rion Compony, le Rion Nunez, la riviere
Fatala, le fleuve Konkouré et la riviecre Melacorée. Cing autres, de
moindre importance et fonctionnant comme des rias, arrivent a la mer
sur la partie sud du littoral. Il s’agit de la rivicre 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 a la mer
des matériaux fins soit arrachés aux berges soit provenant du
ruissellement provoqué par les fortes pluies. Les cours d’eau qui
débouchent plus au nord sur les cotes de Guinée Bissau jouent aussi tres
certainement un rdle dans la sédimentation sur le plateau continental
guinden.

1. Courants marins généraux

Le Contre Courant Equatorial et le courant de Guinée sont les
courants géostrophiques que 1’on rencontre sur le Plateau Continental
Guinéen. Le courant de Guinée est un courant de surface chaud. Au sud
des Bissagos les courants cotiers 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 caux peu salées peuvent persister jusqu’a la
fin de la saison séche.
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Le contre courant Equatorial engendre un upwelling sur la cote
Ouest Africaine qui n’apparait 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 caux fraiches de I’ Atlantique Nord vers les Sud en longeant les
cotes 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 partic du
plateau continental. L avant-cdte est alors occupée par un « bourrelet »
d’eaux dessalées par la mousson et les fleuves cotiers.

2. Courants cbtiers

La dynamique des ecaux de la zone coticre guinéenne est déterminée
en grande partie, par l'intensité des apports fluviaux et par la marée.
L’érosion de la zone cétiere accélere 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 1’ouest.
Les fléches pleines indiquent les courants en été, les fleches en
pointillés indiquent les courants en hiver.

Marée

L’onde de marée est une onde quasi sinusoidale lors de sa
propagation sur le Plateau continental Guinéen. La marée sur les cotes
guinéennes est de type semi-diurne a inégalit¢ diurne (Guilcher, 1954).
Le marnage observé au port de Conakry, port de référence, varie de
1,3m en morte eau a 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 Rogbane. Cependant, 1’amplitude
des marnages observés le long du littoral induit des courants de marée
parall¢les a la cote jouant un réle essentiel dans le rasage des caux ct
dans les dépdts de vase le long des cotes.

La marée est du type semi-diurne a faible inégalité diurne. Le niveau
moyen est de + 2,08 metres (zEro des cartes marines). Le marnage est de
4,25 métres a Conakry et 5 métres a Kamsar. Ce sont les plus fortes
amplitudes de toute I’ Afrique atlantique.
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Les courants de marée dominent 1’hydrologic 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 1’amplitude de la
marée. Les courants de jusant portent dans la direction inverse avec des
vitesses égales en saison seche ou supérieures en saison des pluies.

3. Régime de houle

On distingue deux types de houles :

- Les houles du large dont la période est supéricure a 10 secondes
et qui ne dépassent que rarement 0,75 metre de hauteur proviennent
généralement de I’Ouest ou de 1’Ouest Sud-ouest et parfois, entre
décembre et mars, du Nord-ouest.

- Les houles d’origine régionale de période inféricure a 7 secondes
et de hauteur pouvant atteindre 1,50 métre proviennent de 1’Ouest Nord-
ouest en saison séche et de 1’Ouest Sud-ouest en saison des pluies.

En effet, Iagitation des cotes est particulicrement complexe en
Guinée. Guilcher (1954) fait remarquer la position planétaire particulicre
de la Guinée au point de vue de la jonction des houles boréales et
australes. Toutefois 1’autcur nous rappelle aussi que les houles
océaniques qui atteignent la cdte guinéenne sont d’origine lointaine et
donc trés amorties par la distance parcourue sans vent d’entrainement
(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 1’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 a 20 métres engendrant ainsi
une forte turbidité des caux 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 1’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 1’équateur météorologique (ligne de
séparation des influences anémométriques australes et borcales).

D’avril a 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 a mars, la migration vers le Sud de 1’équateur
météorologique positionné au Sud de la Sierra Leone privilégic
I'influence de 1’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 1’embouchure du Konkouré aucune figure morpho
sédimentaire ne nous permet d’établir I'influence de la dérive littorale
(pas de fléche sableuse) et 'action des houles marines semble donc
négligeable. En revanche I’action des brises thermiques quotidiennes
génére un clapot susceptible de remettre en suspension les vases
fraichement déposées sur les berges et de provoquer jusqu’au
déchaussement des palétuviers de front de mer en période d’érosion
coticre et d’intense agitation marine. La variabilit¢ interannuelle des
régimes de vents et de houle, ou clapot, engendre ainsi des périodes
d’érosion coticres ou les mangroves littorales de I’embouchure ont
fortement été érodées et des périodes de calme ou les mangroves
littorales se sont développées, colonisant les bancs de vases récemment
consolidés, au moins lors des deux derni¢res 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 1’érosion cotiere et I’intrusion
saline constituent des obstacles omniprésents et séricux. Des efforts ont
été entrepris par I'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 trés variées, perturbent
le mécanisme hydro sédimentaire sous l'impulsion des courants de
dérive littoral et exacerbent la vitesse d'érosion de la cote.

Enfin I’exploitation du sable et des coquilles est aussi 1'un des
facteurs qui influencent la morpho dynamique de la cote.

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

Les ouvrages maritimes « anarchiquement implantés » perturbent le
mécanisme hydro sédimentaire dont les courants de dérive littorale sont
I’élément moteur. La vitesse d'érosion de la cbte en certains endroits
s’accroit. Cette morpho dynamique de la cote est la conséquence des
utilisations de l'espace pour des activités industriclles, urbaines tres
vari¢es ¢t de la forte concentration de la population dans le secteur.
L’exploitation du sable et des coquilles, est I'un des facteurs
anthropiques qui renforcent la morpho dynamique de la cote.
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Parmi les facteurs naturels régissant la dynamique coticre on peut citer:

= Les vents réguliers assurant I’animation des vagues d’énergic
variable, dont les hauteurs moyennes arrivent a 1,25 métre avec une
période de 4 a 6 secondes ;

= Les comportements des plages qui résultent de l’action des
vagues d’énergies modérée et ¢levée du fait d’un platcau continental
dissipant 1’énergic des vagues a la cote.

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 tétes de chenaux d’estuaires ; aux périodes de déficit
pluviométrique et de regain des vents de mer correspondent a une
rétraction des vasi¢res de front de mer (érosion), une réduction du
calibre des chenaux principaux et une abrasion dans les tétes de chenaux
d’estuaires. Toutes les observations témoignent donc d’une mobilité des
cotes de Guinée, du caractere 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 cote, 1’avant-cote, les estuaires et la
mangrove. Telle est I’état actuel de certaines parties du littoral guinéen.

Les digues et les ouvrages de contrdle de I’eau réalisés en front de
mer ont toujours souffert de cette mobilité des rivages, tant en raison des
variations d’agressivité¢ de 1’agitation (cas de Kaback et Kakossa), que
des modifications de régime sédimentaire vaseux ou sableux (cas de
Koba). En conséquence, il revient maintenant aux ingénicurs de
concevoir, si cela s’avérait nécessaire, un mode de drainage de front de
mer qui tienne compte de cette instabilité [O. Rue, 1995].

V. MOBILITE DES POPULATIONS VERS LA ZONE COTIERE

La zone coticre guinéenne accueille la population la plus importante
du pays (pres 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 a cause de la diversité des activités socio économiques
favorisées par une abondance des ressources naturelles.

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

A Téchelle régionale, la richesse ¢cologique des campagnes du
littoral permet une grande diversit¢ d’activités. Ce potentiel, joint a
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I’existence d’un réseau urbain et de transport relativement dense, crée
des opportunités économiques qui poussent de plus en plus de ruraux de
I'intéricur de la Guinée Maritime (Zone Coéti¢re) a migrer vers la cote.
Ainsi, le développement de la filiere péche a joué un rdle moteur
important.

Cette capacit¢ d’intégration de la filiecre péche génére un
mouvement de main-d’ceuvre en direction de la cote. Mouvement
saisonnier d’abord puisque, dans un premier temps, la péche artisanale
n’est généralement pas pratiquée toute l'année, puis définitif car
I'intégration plus complete dans la filiere nécessite une présence
permanente sur le littoral afin d’optimiser les conditions de
commercialisation ou 1’ 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 cotiére est alors positif et se situe
dans I'ordre de 9,7%. Ce qui entraine une forte augmentation de la
population ; qui est passée de 1 600 122 habitants en 1983 a2 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 sfirement a la destruction massive des foréts de mangrove
protectrices du trait de cdte. C’est un ensemble d’effets collatéraux
négatifs a la protection de ’environnement cdtier.

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

La problématique des changements climatiques pose un certain
nombre de défis dans la zone cdticre guinéenne dont : (i) la protection
des aires agricoles, (ii) la protection des écosystémes cotiers et des
infrastructures coticres.

Comme sur n’importe quelle autre cote, 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 I’élaboration
de la communication initiale pour le Changement Climatique que des
études spécifiques ont été¢ conduites sur le théme. Elles sont portées sur
la situation climatique de base et sur la vulnérabilité de la zone coticre,
prélude aux études d’adaptation.

En effet au cours de ces ¢tudes on a procédé a une simulation en
proposant une méthode de calcul prévisionnel appliqué a 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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entraineront les élévations du niveau de la mer. Dans le tableau ci-
dessous sont portés les résultats obtenus a D'aide du modele
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 ’action des différentes sensibilités (Projection
d’élévation des niveaux de la mer en centimetres).

Tableau 5 : Elévation du niveau de la mer aux années 2050 et 2100 a
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 Guinde, 'observation marégraphique aux différentes stations
(GUINEE/PNUD/FEM, 2004) indique que le niveau moyen de la mer est a
une hauteur de 208 centimétres. Les hautes eaux sont comprises entre 390
cm au sud et 590 cm au nord. La part de variations dues aux phénomenes
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 a 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 coticre guinéenne ;

-organiser la protection et la valorisation des écosystemes de
mangroves ;

-faire la protection et ’aménagement des sites cotiers ;

-prendre des mesures d’augmentation de la productivité des plaines
et accessoirement  réduire les pressions sur les écosystémes naturels ;

-lutter contre la pollution cdticre et améliorer les conditions
économiques ¢t sanitaires des populations.

Evaluation des risques

De par son climat, 1a nature de ses sols et sous-sols, son relief et a
cause des activités socio-¢conomiques qui v sont mendes, la cote
guinéenne est confrontée aux risques suivants :

a) Les Risques Naturels
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Risques hydroclimatiques ;

Risques géologiques ;

Risques océaniques

Les Risques d’Origine Humaine

La destruction des mangroves

Le changement climatique ;

Le déversement des produits toxiques ;

e  Les activités minicres.

VII. ANALYSE DES SCENARIOS DE CHANGEMENTS
CLIMATIQUES EN ZONE COTIERE DE GUINEE

Les enjeux environnementaux dus a la variabilité/changements
climatiques et aux actions anthropiques sont la menace des
écosystémes (coupe abusive des bois de mangrove, perte d’habitats et
d’especes) ; 1'érosion cdticre (destruction des infrastructures et
aménagements cotiers..) ; I'intrusion saline (baisse de la production et de
la productivité des sols) ; la submersion des terres ; la pollution coticre
et marine ; [D'épuisement progressif des stocks de ressources
halieutiques etc.

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

e o 06 T o o o
N’

Tableau de Projection du niveau de la mer en fonction de I’élévation de la
Température et 1a Pluviométrie D aprés le scénarion SCENGEN

Sensibilités Projection du niveau de la mer aux différentes
°O) années
2020 2050 2100
1,5 2 cm 8-9 cm 12-15 cm
2.5 8cm 18 cm 42 cm
45 15 cm 40 cm. 78 cm

[Source : Document sur le Changement Climatique en République de Guinde]

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, 1a forte fonte des
glaciers sous 4.5°C engendrerait des élévations de 40 et 78 cm,
respectivement.

En Guinde, 'observation marégraphique a différentes stations
(GUINEE/PNUD/FEM, 2004) indique que le niveau moyen de la mer
est a unc hauteur de 208 centimetres. 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
phénomenes 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 I'analyse des projections climatologiques qu’en 1’an
2100, la zone cbtiere subira une ¢lévation de température de I'ordre de
0,3 a 4,8°C et une réduction de la pluviométric pouvant atteindre 25 %
pour la sensibilité 4,5°C.

En effet I’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 a 1’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 ct
I’évolution technologique dont les évolutions futures sont hautement
incertaines. Le quatrieme et dernier rapport du GIEC (2007) atteste que
la température globale planétaire augmenterait de 1,8 a 4°C d’ici la fin
du XXIeme siecle (données les plus optimistes). Alors, si cela se vérifie,
le niveau des mers monterait de 18 a 59 ¢cm d’ici 2100. Cependant ces
prévisions devront étre revues a la hausse compte tenu des nouvelles
donnes qui n’étaient pas prises en considération par les modeles utilisés
et ce, a cause de I'incertitude liée a la fonte des glaces, a leur interaction
avec les océans et a la manifestation des forces motrices. Ces aspects du
probléme ne peuvent étre négligés quand on se référe aux études
réalisées au cours des trois derni¢res années par GIEF.

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

= Agriculture : Il est établi que le site de Koba est celui dont
Pactivité d’érosion sera la plus prononcée. Le scénario projeté pour
I’année 2050 concernant ce site indique une amplification de la marée,
favorisant ainsi des actions abrasives des courants 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 a peu pres 28 860 ha
et pour la sensibilité de 4,5°C pour 46 800 ha approximativement).

= Pécheric : La zone coticre contribue pour 90% de capture de
poissons. En 2001, le secteur de la péche a employé entre 150 000 et
200 000 personnes. L élévation du niveau de la mer entrainerait a la
longue, la disparition de certaines zones de mangroves, la perturbation
de la structure thermohaline des couches d’eau, la perte potenticlle
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d’habitats et des fray¢res et la migration ou la disparition de certaines
especes. Cela modificrait la composition mosaique des especes
commercialisables et réduirait la productivité halieutique, en rapport
avec la nouvelle structure de 1’écosystéme cotier.

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

e  Approfondir la connaissance de la zone coticre guinéenne ;

e  Organiser la protection et la valorisation des écosystemes de
mangroves ;

o  Faire la protection et I’aménagement des sites cotiers ;

e Prendre des mesures d’augmentation de la productivité des
plaines et accessoirement réduire les pressions sur les écosystémes
naturels ;

e Lutter contre la pollution cbticre 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 I’année 2050 prévoit des risques possibles
d’amplification de la marde, favorisant des actions abrasives des
courants résiduels. Avec le niveau d’élévation de la mer attendu (5,50
m), pres de 80% des ouvrages de Koba seront submergés, ainsi que
toutes les basses terres. Les impacts négatifs associés a ce phénoméne
auront une influence sur les infrastructures existantes et les
aménagements qui y sont réalisés.

Les Changements climatiques prévus de 4,88m a 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 pres des
cotes. Les populations migreront & 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 coticre guinéenne suite aux changements climatiques
serait de 37% pour une augmentation de 2.5°C et de 60% pour une
augmentation de 4.5°C en 2100.

Les changements climatiques amorcés affecteront les acteurs
socio économiques ¢t les ressources sur quatre plans :
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Sur le plan économique : les principales activités socioéconomiques
(la riziculture, la saliculture et la péche coticre etc.) impliquant plus de 2
000 000 de personnes seront perturbées, si des politiques d'adaptation ne
sont pas mises en ceuvre. Une augmentation de 0,5 meétre du niveau de la
mer d'ici 2100 conduirait a une perte directe de terres par le biais de la
submersion et de 1'érosion. Dans ce cas, plus de 300 000 personnes
pratiquant la riziculture en zone cotiere dans les périmetres rizicoles
aménagés de Boké, Tougnifily, Koba, Dubréka, Kakossa, Kabak etc
seront affectées. Notons cependant que ces agriculteurs du littoral
fournissent prés de 42% de la production en riz. Traduit en termes
économiques, les dommages causés aux infrastructures de ces zones
pourront étre estimés a plusieurs centaines de millions de dollars US.

¢  Sur le plan Ecologique : I'immersion prolongée de la mangrove
pourrait conduire a une perte de la biodiversité. La hausse du niveau de
la mer menacerait les biotopes des zones coticres dont la disparition, la
dégradation ou la salinisation constitueraient des risques ¢levés pour les
especes résidentes.

e Sur le plan de la sécurité : des pertes d’habitation pourraient
concerner pres de 30% de la population coticre, estimée a 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.

e Au plan sanitaire : avec la multiplication des plans d’eau
favorables a la prolifération des agents vecteurs de maladies comme le
paludisme et la diarrhée, on pourrait assister a la recrudescence des
épidémies. Aussi, 1’é¢1évation du niveau de la mer pourrait affecter les
ressources en ¢au potable.

A la lumic¢re de l'analyse des différents scénarii, on pourrait
admettre que le littoral guinéen est sensible et vulnérable. L’analyse
révele que les zones de Kamsar, Koba, Kito, Kaback Kakossa peuvent
déja étre considérées comme zones a risque. 11 est cependant nécessaire
dans le cadre de 1’élaboration du schéma directeur de 1’érosion cotiere
de la sous région ouest africaine, de mener des enquétes beaucoup plus
approfondies en conduisant des missions de terrain.

CONCLUSION

A. Stratégic nationale

Une stratégie nationale de lutte contre 1’érosion cbticre devra étre
basée entre autres sur les axes ci apres :

1. Intégrer la lutte contre 1’érosion cdti¢re dans le cadre d’une
vision stratégique de I’aménagement des zones littorales prenant en
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compte notamment les problématiques liées au changement climatique
et a la conservation de la biodiversité

2.  Renforcer les capacités aux différentes échelles en maticre de
lutte contre 1’érosion cotiere (réalisation de diagnostics, caractérisation
des enjeux, élaboration de cartes de sensibilité des zones littorales,
systtmes de suivi et d’information et réseaux d’échange ct de
capitalisation des meilleures pratiques),

3. Identifier les interventions prioritaires visant a la lutte contre
I°‘érosion coticre sur la base d’études préalables suffisantes et d’une
analyse stratégique des enjeux socioéconomiques et écologiques

4. Elaborer et mettre a jour des cadres 1¢égislatifs 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 1’érosion coticre, fondés sur les contributions nationales ct
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 ceuvre de
la stratégic sous régionale de lutte contre 1’érosion cotiere ; 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 appropri¢es de leur mise en ceuvre (schéma
directeurs, plans, etc.)

3. Utiliser, dans I'immédiat, les outils de prospective et d’évaluation
environnementale pour tout projet d’aménagement cotier et marin

4. Mettre en place des observatoires et des systémes d’information
plurisectoriels sous régionaux et régionaux sur les phénomeénes
d’érosion coticre et leurs impacts

5. Promouvoir les financements endogénes et la participation de la
communauté financi¢re internationale et des banques de développement
régional dans la lutte contre 1’érosion coticre

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
Enviromental & Coastal Development Ministry of Fisheries and Marine
Resource of Puntland Somalia, Puntland, northeastern Somalia.
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PA3BUTHE COMAJMNICKHX MOPCKHUX PECYPCOB
Cusim Ama Jlhxama
Munucmepcemeo IHynmaenoa no pelbonoscmey u MOPCKUM pecypcam,
Comanu

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 severcly 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.

L Executive Summary

Fish stocks along the coast of Somalia are amongst the most
productive in the world as a result of nutrient-rich water upwelling from
the depths of the northern Indian Ocean. Whilst fishing has always been
important to the coastal communities, the majority of 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-cast, 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.

IL 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 capabilitics 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, [.A. Maiyza, M.A. Hussien and A. A. Radwan
National Institute of Oceanography and Fisheries, Alexandria, Egypt
E-mail: mamsaid2@hotmail.com

HCCJIEJOBAHHE H3MEHEHHH B XAPAKTEPHCTHKAX
ATIAHTUYECKHUX BOJ BAOJb ETUIIETCKOI'O
MNOBEPEXbA CPEJJH3EMHOI'O MOPA
M.A.Canx, M. A. T'eprec, L. A. Massa, M. A. Xyceitn, A. A. Pagsan
Hayuonanenvlii uncmumym oxeanozpaghuit i pploososcmea,
Anexcanopus, Feunem

The paper investigates the changes in characteristics of the Atlantic
Waters (AW) as they move castwards along the Egyptian coast in the
South-eastern Mediterranean.

The study analyzed a long series of temperature, salinity and o; 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 Mediterrancan. 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
Mediterrancan 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 cast and spreads over the range of density between 27.5-28.5 ..

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 Mediterrancan 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 for Problems in Mechanics of the Russian
Academy of Sciences and Physical Faculty of M'V. Lomonosov Moscow
State University, Russia
E-mail:_chakin@ipmnet.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  inhomogencous
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 of flow patterns schlieren, electrolytic precipitation and
dyeing visualizations show that initially diffusely distributed impuritics
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 of 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.

Bibliography

1. Chashechkin, Yu. D., Stepanova, E. V. Formation of a single spiral
arm from a central marking-admixture spot on a compound vortex
surface // Doklady Physics. 2010. V. 55. No. 1. P. 43-46.

2. Chashechkin, Yu. D., Adequate modeling of non-homogenecous fluid
flows // Uspekhi mekhaniki sploshnykh sred (The successes of
continuum mechanics): to 70th birthday of Academician V.A. Levin:
Collection of scientific papers. Vladivostok, Dal’nauka. 2009. P.
800-816. (In Russian).

3. Bardakov R.N., Kistovich A.V., Chashechkin Yu.D. Calculation of
the sound-propagation velocity in inhomogeneous liquid // Doklady
Physics. 2008. V. 53. No. 5. P. 270-274.

4. Bardakov R.N., Vasiliev A.Yu., Chashechkin Yu.D. Calculations and
measurement of conical beams of three-dimensional periodic internal
waves excited by a vertically oscillating piston // Fluid Dynamics.
2007. V.42, No 4. P. 612-626.

5. Kistovich A.V., Chashechkin Yu.D. Regular and singular components
of periodic flows in the fluid interior // J. Appl. Math. Mech. 2007.
V.71.P. 762-771.

179



I0C50 Conference KoHdepeHuus k 50-neturo MOK

AJJIEKBATHOE ®U3UNUYECKOE U MATEMATUHYECKOE
OIIUCAHUE JTUHAMHUKHA OKEAHOB U BEPEI'OB
Yarmreukws 1O /1.

Hucmumym npobnem mexanuxu um. A.FO. Hunnckozo PAH,
Qusuveckuti paxyromem MI'Y umenu M.B.Jlomonocosa, Poccus

Pactymmit 00beM HAOMFONATENBHBIX JAHHBIX CBHICTEIBCTBYET O

CYIIECTBOBAHUH CTPY KTYPHBIX 3IEMCHTOB TCUCHHUH, 0071aIAFOIIIX YCTKUMH
rpanuiavu.  Crenmguueckue  MPOTSDKCHHBIE — TOHKOCTPYKTYPHBIC
KOMITOHEHTBI BIIMAIOT HA JUHAMMKY, SHEPTETUKY M OBOJIOLMIO MPUPOIHBIX
TpoLeccos B arMoc(iepe U okeaHe. [T OTMMCAHMS SBOJOLMH TIPHPOTHBIX
CHCTEM HCIIONB3YETCS MONHAs (PyHIAMEHTANbHAS CHCTEMA YPAaBHCHHH
MCXAHHUKH MHOTOKOMITOHCHTHBIX HCOOAHOPOAHBIX FKHOKOCT eﬁ,
BKIFOYAFOIYE0 YPABHEHMS Hepa3pbiBHOCTH JlanamOepa, msmxenns Hasbe-
Crokca, mepenoca temia Dypee, BemecrBa DPHka W 3AMBIKAFOIICE
ypaBHCHHE COCTOSHHSA MeHmeneeBa ¢ ¢ (DM3HUCCKH OOOCHOBAHHBIMH
TPAHUYHBIMH YCIOBHAMH. YCIOBHE COBMECTHMOCTH OMPEACIIET BHICOKHI
TOPSIOK  TaKOH CHCTEMBL. B TNpHOMMKCHMM MANOCTH JMCCHUNIATHBHBIX
(haxTOpOB (BA3KOCTH, TCMIICPATYPONPOBOAHOCTH, U(P(y3HH) CEMCHCTBO
pelIcHHiT BKIIOYACT KaK PETYISIPHO, Tak M Oolee NIMPOKUH KIJAce
CHHTYJUIPDHO BO3MYIICHHBIX (DYHKUMH — peIWKd W CHAMKA. Pemukw
XapPaKTCPH3YIOT KPYIMHOMACINTAOHBIC CTPYH, CJACABL, BHXPH, BOJHBL
CeMCHCTBO CHOMKOB  OIMMCHIBACT MEJIKOMACIITAOHBIC KOMIIOHCHTBI,
OTIPEICILIIOIIAE TOHKYIO CTPYKTYPY TCUCHHH, CKOPOCTb HCCHITAIINH
SHEPTUH, PACIPEACIICHHE M TICPEHOC 3aBHXPEHHOCTH W/WIM IPHUMECEHL
AnexBaTHOE ONHCAHUE, TIPE/Ty CMATPHBAFOIICE PETUCTPALIMIO H PACUET BCEX
KOMIIOHEHT TCUCHHH, 33JaeT TPeOOBAHMSA K HOMCHKIATYPE H3MEPSCMBIX
MApaMeTpoB,  pa3Mepy  TOMI  OJHOBPEMCHHOH  PETHCTPALIHH,
TMPOCTPAHCTBCHHOW M BPCMCHHOHN Pa3peINArOIICH CIOCOOHOCTH MECTOJO0B H
HHCTPYMEHTOB, TOUHOCTH H3MEPCHHUI. BhITeKaromme BHICOKHE TPEOOBAHIL
B HACTOSIIICE BPEMS YAOBICTBOPSFOTCS TOJIBKO B HEKOTOPBIX Ta00PaTOPHSIX
MHpA.
B xauecTtse mpuMepa MPUBOAATCA PE3y IbTATHI H3YYCHUHN CTPYKTYPBI
A JUHAMHAKHA NCPHOIAMICCKUX TCUCHHH — BOJH H anpeﬁ B HCTIPCPBIBHO
CTPaTH(MUIHPOBAHHOH  JKHIKOCTH. JaHbl  TOYHBIE  PEIICHUSA
peayIHpOBAaHHONH  (PYHIAMCHTANBHOH  CHCTEMBI,  OIHCHIBAFOIINC
TCHCPAIMEO NCPUOAUYCCKHUX W MOABCTPCHHBIX BHYTPCHHUX BOJIH
KOMIIAKTHBIMH HMCTOYHUKAMMU, pe3yIbTaThl Ta00PaTOPHBIX
OKCIICPUMCHTOB IO TCHCBOU BU3YAIU3AllMKM BHYTPCHHHX  BOJIH,
CPaBHCHHUS JAHHBIX PACUCTOB M HAOOACHHH. PacueThl ICPHOIHMICCKHX
BOJIH TTOKA3BIBAFOT, YTO MO BHYTPCHHUX BOJH, (DOPMHUPYFOIIHC “KPECT
CB. Amapesa”’, comepiKaT paHCS HCH3BCCTHBIC  “MCpHAOIIHC”
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KOMIIOHCHTHI, KOTOPBIC CYIIECCTBYIOT U B ()OPME TOHKHX IPOCIOCK, H B
Pa3BEpHYTOM BHZAC, KOTJA OHH 3alOJHIIOT BECh IyYOK. Pacdersl
MOATBEPSKAAIOTCS TAHHBIMU TCHEBOH BH3YaIH3aIMH MOJICH BHY TPCHHUX
BOJIH B I1a0OPATOPHBIX YCTAaHOBKAX. [IpM YBEIWYCHHHM AMILIUTYIbI
KOJNCOAHMH HMCTOYHHKA B BOJHOBBIX IYYKAX OOPa3yIOTCH peabHbIC
MPOCIONUKH, B OOIACTSIX KOHBEPICHIMH KOTOPBIX HEIOCPEICTBCHHO B
TOJIIIE SKUIKOCTH (POPMHUPYIOTCS BUXPH.

PaBHOMEpHO  ABWKYINMECSH TPEIMITCTBUS  (DOPMHPYIOT OIS
CTAIMOHAPHBIX NPHCOCAWHCHHBIX M ONECPESKAOIINX HECTAMOHAPHBIX
BHYTPECHHHX BOJH, CJIEAbl W TOHKOCTPYKTYPHBIC KOMIIOHCHTHI,
B3aHMOJCHCTBHE MEKAY KOTOPBIMH IMPUBOIUT K 00PA30BaHHIO BUXPEH 1
BHXPEBBIX cHCTeM. [IpocneskeHa 3BOJIOIMSA KAPTHH  TCYCHHSA,
BO3HHMKAIOIIUX  IIPH  PABHOMEPHOH  OYKCHPOBKE  JBYMEPHBIX
TIPETSITCTBUH — IUTACTHHBI U TOPH30HTAIBHOTO HWIMHAPA, TMOCTPOCHBI
KapTel PpPEXUMOB. Pe3ympTaThl TCHEBOM BH3YAIM3AIMHd KAPTHHBI
TEUCHHH, KAPTHH 3JICKTPOJIHTHYCCKOM NPEIUNMUTAOUN W IOAKPACKH
MOKA3BIBAOT, HYTO TIEPBOHAYANBHO Au((Y3HO pacmpecICHHbIC
MPUMECH KOHICHTPHPYIOTCS HA IPOCIOWKAX, MIPAIOIUX POJIb
MPOCTPAHCTBCHHBIX (HIBTPOB. TakmMm 00pa3oM, B TCOPHIHMUCCKHUX
CHCTEMaX JUCCHIATHBHBIC (DAKTOPHI MTPAIOT ABOSIKYIO POJb - C OJHOH
CTOPOHBI HMX JCHCTBHEC NPHBOJWUT K CIVIAKHBAHHMIO TPATUCHTOB, a C
JPYTOH, BOBHHUKAIOIIHC B KAPTHHE TCUCHHS MPOCIOHKH CIIOCOOCTBYIOT
TIOBBIMICHUIO JTOKATbHBIX KOHICHTPAIMH U YBEIMUCHUIO TPATUCHTOB.

Anamormusbie 3Q@eKThl HAOMFOAAIOTCA W B BHXPCBBIX CHCTCMAX.
KoMmakTHOE IATHO PACTBOPHMOTO KPACUTENI, BHECEHHOC IICHTP
BIIAJWHBI COCTABHOTO  BHXPS, IPHMBIKAIOMIET0O K  CBOOOTHOH
MOBEPXHOCTH, TPAaHCHOPMHPYETCS B CIOHpPANBHBIC pPYKaBa, AIHHA
KOTOPBIX MOHOTOHHO PACTET CO BPEMEHEM, a INMpHHA — yObIBacT. B
CIIHpABHbIC PYKaBa TPAHC(HOPMHUPYETCS M MACIITHOE IIATHO TOCTATOYHO
6ompmoro pasmepa. B ToNme KHIKOCTH PAcTBOpPHMAs IPHMECH

pacmpenesiercs o HTHHAPHICCKOMH MOBEPXHOCTH, a
HECMCIIMBAOIIAACA JKHAKOCTh COOHpAcTCs B KOMIAKTHBIC TENa
BPALICHHUSL.

[TpumeHeHHE pPa3BHBACMOTO TOJX0Ja, OCHOBAHHOTO HA AHAIN3C
CBOWCTB CEMCHCTB IIOJIHBIX pCIICHHH (YHZAMECHTANBHOH CHCTEMBI
YPAaBHCHUH, ABIACTCS HAACKHOW OCHOBOM  COBEPLICHCTBOBAHHS
HHPPACTPYKTYPhl ~HAYYHBIX H  OOpA30BATCIBHBIX  YUPCKACHHUH.
BeITekatomme W3 HETO PEKOMEHIALMH IO OPTaHM3AIUM HAOTIOACHUMH,
BEIOOPY MCTOAHMK COOpa, HAKOIUICHHS, OOpabOTKH W MPCSACTABJICHHSA
JAHHBIX, COCTABSTIOT HAACKHYIO OCHOBY NpPOTHO3a JHHAMHKH

181



I0C50 Conference KoHdepeHuus k 50-neturo MOK

TPUPOJHBIX CHCTEM, HEOOXOIUMOTO ANl OOCCICHUCHHS YCTOHYHBOTO
Pa3BHTHA B TOKATBHOM H INIOOATEHOM MACIITA0AX.
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EDUCATIONAL ACTIVITIES/YOUNG SCIENTIST PROMOTION
AT THE SCIENTIFIC FOUNDATION “NANSEN CENTER”
L.P. Bobylev
International Scientific Foundation “Nansen International
Environmental and Remote Sensing Centre”, Russian Federation

NOATOTOBKA HAYUHBIX KAJIPOB B ®OHJAE «HAHCEH-
INEHTP»
Bob6sries JLIT
Meswcoynapoonutii yenmp no oxpyxcarougeti cpede i OUCHAHYUOHHOMY
3oHoupoganuro umenu Hancena, Poccutickaa @edepayus
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 of
numerical modeling. Development and application of satellite-based
remote sensing methodologies to address oceanological, meteorological
and climatological problems also is an important research direction 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 modern data resources, and they have access to satellite
imagery necessary for their research. The programme assures/financially
supports regular visits of 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 of the
institutions —participants of this Programme, can easily be further
extended. The spectrum of the research arcas 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 of 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 spaceborne ocean colour data and some others. Up to
now, more than 20 graduate students-beneficiarics 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 of 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
Moscow State University, Moscow, Russia

E-mail: sea@phys.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 arcas 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 of 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 of 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 inhomogencous 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 of 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 of 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."
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IMECTAAECATUJIETUHUI ONBIT HOJATOTOBKH
OU3UKOB-MOPEBEJOB HA ®U3HYECKOM ®AKYJBTETE
MI'Y HMMEHWH M.B. TJOMOHOCOBA
K. B. Iloxazees, 1O. I'. [Tsiprun
MI'Y umenu M B.Jlomonocosa, Mockea, Poccuiickaa @edepayus

bonee 60-tu ner ToMy Haszag (B 1943 r.) Bemukuil pyCCKUM yUCHBIN
akagemuk B.B. IlynelkuH, cumTad, 4YTO AATbHCHIIMH IPOIpecc B
HAYYHOM TMO3HAHHH MOPCKOHM CTHXHHM BO3MOXKCH TOJIBKO HA OCHOBC
TOYHBIX HAYK, OCHOBAN Ha (pu3M4uecKOM (akymbrere MOCKOBCKOTO
TOCYJApCTBCHHOTO YHHBepcHTeTa mMveHH M.B. JlomonOCOBa Kadempy
¢mmkn  mops.  Ilpm  3TOM  CTYZGHTHI CHAavYala  IOJyYald
(yHIAMECHTATBHYI0 (PH3HKO-MATEMATHYCCKYIO MOJATOTOBKY, a 3aTEM HA
ec 0aze crenmanu3upoBaauch B obmactu (usmkum Mopa. CTyICHTHI
HU3Yy1IA0T TAKHC AUCHUIUIMHBI KAK JUHAMHKY, TCPMHKY, ONTHKY MOPA,
B3aUMOJICHCTBHE OKEaHAa M aTMOC(epbl, TypOYJICHTHOCTD, SKOJIOTHIO U
MHOTHE JPYTHE pa3fenbl (PH3HKH MOPS W BBHINOJHSAIOT OHUKI padoT B
cneumagbHOM — mpaktukyme.  OOyucHHME — 3aBepmiacTcsa  caauci
TOCYJAPCTBCHHOTO JK3aMCHA MO (PM3HKC W 3AIMUTOH THUIUTOMHOM
padoter mo cmeumanbHocTH. B 1954 1. xadeapa ¢m3mkm mops Oblia
oobeamacHa ¢ Kaeapoit (usmkm pycaoBoro moroka. C Tex mop
oObpeauHCHHA Kadenpa HasbiBaercs Kadenpoil (M3MKH MOPS W BOX
cymu. «Boasl cymm» - TEPMHH IOHPOKO HCTOJIB30BABHIMUCH
OCHOBOTIOJIO)KHHKOM  Teorpamueckoro  oOpasoBanuss B Poccuu
npogeccopom Mockosckoro yausepcutera J.H. Anyumasmv. Kagenpa
(pM3MKKM MOPS M BOJ CYIIH FOTOBHUT CIICIHATIHNCTOB—()H3UKOB IMHPOKOTO
mpouas I HAYYHO-HCCIICAOBATCIIECKOH PaOdOTHL B 00MacTH (hVH3UKH
OKEaHa. 32 BPeMs CBOCTO CYIIECTBOBAHI Kadeapa (pu3uku MOPS B BOJ
CYIHM BBIOIyCTHJNA OOJee IDITHCOT CHENHMANNCTOB. bolee aByxcoT
YEJIOBEK M3 YUCIA CTYJCHTOB, aCIHPAHTOB W COTPYJHHKOB Kadeapsl
CTaIM KAaHIUJATAMH W TOKTOPAMH HAYK.

HOI[FOTOBKa BI)ICOKOKB&J’II/I(I)I/II.[I/IPOB&HHBIX CIICIHAIHCTOB~
reo(DM3HKOB BO3MOYKHA TOJBKO Oaromaps BEeAymmMCSA Ha Kadeape
HAYYIHBIM HCCJICAOBAHUAM, B KOTOPBIX NMPUHUMAKT YIACTHC CTYACHTHI,
U HAa OCHOBC KOTOPBIX UMW BBINOJTHAKTCA KyPCOBBIC H OHUIIJIOMHBIC
padoTsl. Hayunas paborta Ha kadeape BEACTCA MO TPEM CIICAYIOIIHM
HANPABJICHAUSAM.  AHAIUTHYCCKOE, UHCICHHOE ®  JabopaTopHOE
MOJCIMPOBAHHE (U3WYCCKUX IPOIECCOB B THApocdepe; TEUCHH,
BOJIHBI, BHUXpPH, MIOTPAHAYHBIC CJIOM B HGOI[HOpOI[HOfI KHUOKOCTH;
JKOJOTHYCCKHE MPOOIEMBI TCO(H3UKH H AHTPOIIOTCHHOE BO3JCHCTBHC
Ha reodusmueckue mponecchl. CTYACHTHI NPUHEMAIOT Y4YacTHE B
SKCHECANIUOHHBIX padoTax Kadeapsl HA MOPSIX W BHYTPEHHHX BOJOEMAX
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cTpanbl. BaxHyr pomb B OOYYEHHH CTYACHTOB WIPacT CBA3b C
nHcTutyTamMu PAH. Kadenpa nmeer HayuHOOOpa30BaTEIBHBIC IICHTPBL,
CO3IaHHBIE COBMECTHO ¢ HMucTHTyTOM mpobmem mexanmmku PAH wm
Hucrurytom BogHbIX mpodiaem Cesepa KapemsCkoro HayqHOTO LCHTpa
PAH. Jlaboparopusiii xommieke MIIM PAH opranmdecku JOMOTHACT
7Ta00paTOpHbIC CTCHABI W YCTAHOBKH, CYINCCTBYIOIME Ha Kadeape
(u3Mkm MOpPA W BOA CYIOH, 3HAYMTCJILHO PACIIUPAS JHATIA30H
BO3MOKHBIX HAYIHBIX I/ICCJ'IGI[OBaHI/II\/II. HpaKTI/II(a CTYACHTOB, KaK
mpaBuao, mpoBoxutca Ha OnexckoM, JlamokckoM o3epax u bejgom
MOPE Ha HAYIHO-HCCICA0BATEIBCKOM cyaHe «Ixoa0r» UBITIC PAH.

Ha xagenpe ¢usuxm mops m Box cymm padortact Jlaboparopus
JKOJOTHYCCKUX MpoOieM reopu3ukn. B paMkax HAy9IHOTO HANPABICHHS
JlaGoparopmu Tpyaurca Oompmias YacTh COTPYAHHKOB, CTYJICHTOB H
acrmupanToB  kKadempel. Cosmamme JlabopaTopum  3KOIOTHYCCKHX
mpoOIeM TeO(H3UKH IO3BOIMIO AKTHBH3HPOBATH IKOJOTHUCCKHC
HCCICIOBAHMI HAa Kadeape, YCHINTh IKOJOTHYECKYIO COCTABILIIOLIYIO
00pazoBaHus, CIIOCOOCTBOBAIO AKTUBH3ALUH OPTaHH3AIHOHHO-HAY THOH
padoTsl B oOmacTH (U3MUCCKUX TPOOICM JKOIOTHH - WMCHHO
COTPYIHUKH Jlaboparopun TMPOBOIAT OOTBIIYEO 4acTh
OpPTaHM3AUMOHHOM  padOTBI MO  TPOBEACHWIO  BCcepocCHHCKUX
KOH(pepeHImH «Du3ndeckne mMPoOIEMBI IKOJIOTHH  (3KOJOTHUECKAA
¢u3nka)» 1 MexxayHapoaaelx «[IOTOKM M CTPYKTYPHI B KHIKOCTSX:
(u3muka reochep». MOKHO BBIACTHTH CICAYIOIIIC HATPABICHHUS PaOOTHI
MO0  Pa3BHTHIO  3KOJOTHYCCKOH  COCTABILIIOMICH  (pH3HYECKOTO
oOpazoBaHms: pa3paboTKka YUeOHBIX NPOTPAMM, MOATOTOBKA KypCOB
JEKIMA M CHECHKYPCOB, VCHICHHE JKOJOTHYECKOM COCTABIAMOIICH
CHEUKYPCOB; HAYYHBIC HCCICAOBAHMUS IKOJOTHICCKON HAMPABICHHOCTH,
OPraHM3aIHOHHO-HAY IHAS JCITCILHOCTb.

Ha xadeape pa3sepHyTa TOATOTOBKA W H3JAHHC VICOHHKOB H
yucOHBIX moCoOmii [1-4], OpPraHW30BAHO TCPHOAMYUCCKOC H3IAHNC
“@u3nueckue mpoOieMBl 3KoJoTHH (OKoNorHueckas (¢m3mka)”. B
HACTOAMICC BPEMA YKe BemymeHo 16 TomoB [5]. Paspaboransr
MPOTPAMMBbl TOJTOTOBKH MATHCTPOB - «JKOJOTHUYCCKAS (H3HKaY,
«'mapodusnka yCTOHMINBOTO PA3BHTID.
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I0C 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. Petershurg, Russia

E-mail: amberx19@mail.ra

MPOTPAMMA MOK IOHECKO “BAJTTHHCKHH ITABYYUHA
YHUBEPCUTET” (BITY) KAK ITYTh K MEXKAYHAPOIHOMN
HHATEI'PAIIMU MOPCKOI'O OBPA3OBAHUA
JL.H. Kapmun, T.P. Epemuna, A.A. Epmosa
Poccuiicxuii 2ocyoapcmeennili 2uOpomemeopotocuyeckiuil

yHusepcumem, Cankm-Ilemepbype, Poccus

Mexaynapoanaa nporpamva FOHECKO "Tlnasyunit Yausepcurer”
HANpAaBICHA HA COBCPIICHCTBOBAHWC IOJATOTOBKH KaJApOB B 0O0NacTu
MOPCKMX HAayK pa3BUTHE  MEXIYHAPOIAHBIX  CB3EH  MEXAy
VHHBEPCHTCTAMH  PA3IMYHBIX CTPaH, BOBJCUCHHEC CTYACHTOB B
MPAKTHYCCKYE0 HAYYHYIO JCATEIBHOCTD, HEIOCPEICTBEHHOE TIOIY YCHHE
pPA3NUYHBIX JAHHBIX O COBPEMCHHOM COCTOSHHH OKCAHOB M MOPEH.
IIpoexr, peammsyromuiica ¢ 1989 roma, NOIYYHMT HOAACPIKKY
MexmnpasurensctBeHHOH OxeaHorpaguueckoii Komuccnm (MOK) w
Xenpcuakckoit Kommcenn mo oxpane barrutickoro mops (XEJIKOM) u
OOBCAMHWII CTYACHTOB W YUYCHBIX CTPAaH BOCTOYHOH M 3amamgHOH
EBpomsl, apabckux rocyaapcts, crpaH A¢puku, Asmm u JlaTHHCKOH
Amepuxu.

B 1993 romy IOHECKO O6bu1 BrmoueH B mpoekt "[lmaByumit
YHuBepcuter" HOBBIN paszmen - mporpamma "bamrumiickuit [1naByumii
VYausepcurer" (BITY), Brmovaromas OaITHHCKYFD M CCBCPHYEO
KoMTOHCHTH. OCHOBHBIMH oOmactamu  pabor BITY  aBmmorcs
OKCAHONOTHS, MOPCKas JKOJOTHA ¥ KOMIUICKCHOE YIIPABJICHHC
npuOpekHOH 30HOH. OcHOBHBIM aAcBu3oM DBIIY sBmsercs mpuHIUI
"OOy4CHHC Yepe3 MPAKTHKY W HAYYHBIC HCCICIOBAHHA", PCATTH3YCMBbIH
B XOAC CKCTOJHBIX MOPCKHX MW TPHOPE)KHBIX  JKCIICAHIUH.
OTnuauTeIbHOM ~ OCOOCHHOCTBIO — 3THX  JKCICAMIHMH  SIBISICTCA
HCIOJIb30BAHUE JBYX «IIATPOpM» - OONBIIOr0 THAPOTPAPHUECKOTO
cyaHa i paboT B OTKPHITOM MOpPE WM IAPYCHOTO KAaramMapaHa i
HCCJICAOBAHMUI PHOPEIKHON MCITKOBOAHOH 30HBL

B paborax BIIY mpuHAMArOT AaKTHBHOE Y4YACTHEC WHOCTPAHHBIC
cTyAcHTHI u yueHble EBpombl, Adpuku, ctpaH JlarnHCKOH AMEpHKH H
Kuras, xoropsle, y4acTBYIOT Kak B OOIIMX HAYYHBIX HCCICAOBAHMIX,
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TaK W BBINOJHSIOT HHAWBHAYAIbHBIC YUCOHO-HAYUHBIC MPOTPAMMEL 3a
BpeMs MpoBeAcHHA mporpamMmsl ¢ 1993 mo 2009 rr. B BITY yuacTtBoBano
6ompme 270 CTYACHTOB M MOJIOABIX VUCHBIX M3 28 cTpaH. YdacTme
HHOCTPAaHHBIX IAPTHEPOB JAeT BO3MOXKHOCTH OOMEHA OIIBITOM
MPOBCICHMSI HAYYHBIX MCCICAOBAHUM, PA3BUTHA MEKIYHAPOJHBIX
KOHTaKTOB B OOJACTH PEIICHHA PARTHYHBIX SKOJOTHYCCKUX MPOOIEM.
3a Bpems mposeacHuA BITY TeCHOS COTPYIHIUCCTBO OBIII0 YCTAHOBJICHO
PITMY ¢ Yausepcurerom Kamnca, Ucmannsa, YauBepcureToM ABeEipo,
IMopryramus, Yausepcurerom [lmmMyTta, BenmmkoOpuranus, a Takxe
ITporpammoit banruiickuit Yausepcurer (Ynmcana, Hsemu).

BITY paboracT ¢ MOIOABIMH YYCHBIMH H CTYACHTAMH IO
HCCNCAOBATEIBCKAM  TPOTPAMMaM, IOCTPOCHHBIM IO  HPUHIHUITY
MEKIUCIMIUIMHAPHOTO TOAX0/4a, OOBCAMHSIA PA3IHYHBIC HAYYHBIC
HHTEPECHl B OOJACTH HM3YYCHHS W OCBOCHHS OKCAHOB W MOpEH.
HearensHocTh BITY BRIFOYACT:

- ©XKCTOAHBIC HAy4YHbIC dKcHeaunuu "OOyucHHE Yepe3 MPAKTHKY H
Hay4HbIC MCCICAOBAHUS", BKIFOYAIOIIKE COOP JAHHBIX HAOMIOACHUH 3a
Pa3IHIHBIMHU THAPO(PH3HICCKUMH, THIPOXUMHUYICCKUMHU u
THAPOOHOTOTHYECKUMHI XapakTepucTukamu banrwmiickoro, bemoro wu
BapenueBa Mopeit, a TaKwKe MCTCOHAOMIOACHHA C ITOCICIYFOIIHM
aHAMM30M W 00padOTKOW MAHHBIX CTYJACHTAMH HAa OOpTY CyJHA IIOX
PYKOBOACTBOM IPEIIOABATENICH H YUCHBIX;

- MEXPEHCOBBIE ME)KAyHAPOJHBIC CEMHHAPHI, IPOBOAMMBIC B
pa3MuMdYHBIX MOpTax 3axoJa cyaHa HA 0a3e  YHHBEPCHTETOB,
corpyaauyaronmx ¢ BITY u ¢ yyacTueM He TOJBKO CAMHX CTYJCHTOB,
HO M TPUITAIICHHBIX MOJIMTHUKOB, NpPEACTaBHTENCH PoCCHICKOTO
TOCOIIBCTBA, U APYTUX 3aHHTCPECOBAHHBIX JIHII,

- TOCICIKCICAWIHOHHBIC  MCKAYHAPOAHBIC  CEMHHAPHI W
KOH()CpeHIMH C OOCY)KOCHHECM  pPE3yJIbTaTOB  PadoOT, OOBIYHO
npopoaumbie B PITMY, B KOTOpPBIX HapsAay CO CTyJCHTAMH-
VYACTHHKAMH JKCICAWITMA IPHHUMAIOT YYaCTHE IPYTHUE CTYACHTHI
VHUBCPCHTETA,

- MOATOTOBKY W IyOJMKAIMIO HAYYHBIX PE3YIBTATOB B €XKCTOTHOM
Boiycke bromnerens BITY, a Takke HCHONB30BAHUE PE3YJILTATOB
SKCHCIUIUOHHBIX  HCCICIOBAHWH B TMOATOTOBKE  CTYJICHTAMH
0akanaBPCKUX padOT U MATHCTCPCKAX TUCCCPTALIHH,
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RELATIONSHIP OF THE TRAINING AND RESEARCH
COMPONENTS IN INTEGRATED COASTAL RESEARCH OF
THE EASTERN GULF OF FINLAND
G.G. Gogoberidze', V.1. Sychev!, O.M. Sytnik', M.V.Yamkovaya',
D.V. Riabchuk®, M. A. Spiridonov?, E.N. Nesterova*

! Russian State Hydrometeorological University, St. Petersburg, Russia
? A.P.Karpinsky Russian Geological Research Institute (VSEGEI)
Federal Agency of Mineral Resources
E-mail: ggg_iczm@zrshu.ru

B3AHMOCBS3b OBYYAIOINEH H HAYYHOH KOMIIOHEHT
B KOMIIJIEKCHBIX BEPEI'OBBIX HCCJIEAOBAHUAX
BOCTOYHOH YACTH ®HHCKOI'O 3AJTHBA
I'T. Toro6epumse’, B.H. Chrues', O.M. Coirank', M. B. SImkosas’, JI.B.
Psa6unx’, M.A. Crmpunonos’, E.H. Hecteposa®
! Poccuiicxuii 20CY0aPCMBEHHbIT 2UOPOMEMeOPOOUYeCK Uil
yHusepcumem, Cankm-Ilemepbype,

? Bcepoccuiicxuii HayuHo-ucce008amenscKuii 2eono2udecKuli
unemumym um. A.11. Kapnunckozo (BCEI'EH)

Haumnass ¢ 2007 roma B JetHudl nepuon  Poccuiickuit
TOCYJAPCTBEHHBIM rHApoMeTcoposioruieckuii yHuBepcurer (PITMY)
TPOBOAUT JICTHIOKO IIKOJTY «Bonpockr KOMILJICKCHOTO
Ocperomonb3oBaHMsD, HA  0a3e JNCTHEH  TNPAaKTHKH  CTYJCHTOB,
oOyyaromuxcsa 1o cremmamiammd — «KOMIUIEKCHOE — yIIpaBlICHHE
TMPHOPCKHBIMH 30HAMID).,

OCHOBHBIC BOIIPOCHI K TEMATHKA JETHEH IMKOJIBI BKIFOUAFOT:

1. ®uszuro-reorpaduieckoe, reoMOpQOIOTHIECKOE, PEKPEAIOHHOC
M HKOJIOTHYCCKOE OIHCAHWE IPHOPESKHOH TCPPHTOPUH, HHAMKATOPHYIO
OILICHKY TIPUOPESKHOM 30HBI, BKIFOUASI OIICHKY PEKPCAIIMOHHOW IICHHOCTH
H PEKPEANHOHHOTO BO3ACHCTBHUS HA IIPHOPEKHYIO TEPPUTOPHIO.

2. OCHOBBI MCTCOPOJIOTHUCCKHX H OKCAHOIOTHICCKIX HCCIICAOBAHHI
B IIPHOPEKHON aKBATOPHH.

3. IIpoBeacHHE MOACTYTHUKOBBIX 3KCIECPHMEHTOB H CHHXPOHH3ALMA
TIOACIY THUKOBOH MH(OPMAIMK MO BOIIPOCAM H3MECHYHMBOCTH OEPEroBoH
JUHAH H PEIbS(h)HONH W3MCHUYMBOCTH TPHOPCSKHBIX PAHOHOB, a TAKKCS
OOIIETO COCTOSHMS MNPUMOPCKHX TEPPUTOPHH ¥ TPHJICTAIOLIHX
AKBATOPUI.

IIporpamma 3aHATHI B pAMKAX JETHEH MIKOJIBI MPEIy CMATPHBACT:

e MPOBCACHUE 2-THECBHBIX JIEKUUOHHBIX 3aHiaTHd B PITMY
cneumamuctama PITMY u BCETEU mv. A T1. KapnuHCKOTO;
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e TIPOBCICHHE TIIOJCBBIX HCCICAOBAHMNA B PEKPEAMIOHHBIX 30HAX
Cankr-TlerepOypra W TPHUTOPOTOB MO PYKOBOACTBOM CIICIIHAJACTOB
PITMY, u BCETEU um. A I1. KapnuHCkOTO;

YyacTHHKAMH JIETHEH IIKOJBI ObUTH CTYICHTHI U aciupanTsl PITMY,
¢rmana PITMY B r. Tyamce, Cankr-IletepOyprckoro
TOCYJAPCTBCHHOTO  VHHBEPCHTETa,  [IOMOPCKOTO  YHHBEPCHTETA,
AJTaiickoro TOCYJAPCTBCHHOTO  YHHBEPCHTETA, TyancuHcKOro
THAPOMETECOPOJIOTHICCKOTO TEXHHKYMA U Ip.

UccnenoBanms Bpmonmsimch B KypoprHom patioHe 1. CaHKT-
IMerepOypra u paiione noc. bommas Wxxopa JIOMOHOCOBCKOTO pairioHa
JleruHrpanckoi o0macT.

OCHOBHOH [LENbIO JICTHEH  IIIKOJIBI SIBISIETCSI  COSIMHCHUE
TCOPETUHUECKUX 3HAHUH CTYICHTOB C IPAKTHYCCKON JCATCIHHOCTHIO B
paMKax WCCICAOBAHIA OCPEroBOH IONOCHI KaK 30HBI PEKPEAHH C
H3YUCHUEM CAHUTAPHO- JKOJIOTHMYECKOTO COCTOSHMS IUDDKCH, HX
APXHUTECKTYPHOH KOMITO3HIIMH, COCTOSIHHSI M YCTOHUMBOCTH OCpEroB
OEpEro3anmTHBIX COOPYKCHHH, a TAKKe PEKPCANMOHHON HArpy3KH Ha
IUBDKU W BEIPAOOTKY MEp M0 YIIYUIICHHEO CUTYALIHH.

Mopdho- u numoounamura bepe2060ii 30Hb1

CornacHO MPHHATOH KIACCH(UKAIMH B BOCTOUHOH YacTH DHHCKOTO
3axmBa (B mpeacnax Poccwiickoit Demepanmm) K Tpymne OEperos,
C(hOPMHUPOBAHHBIX CYOA3PATGHBIMH M TCKTOHHUYCCKHMH HPOLCCCAMH H
MaJ0 W3MCHCHHBIX MOPCM, OTHOCHTCS CCBCPHBIH Ocper 3amiBa (OT
TOCYAAPCTBECHHOM TIpaHuMIbl A0 m-Ba Kumepopr). beperosad 30Ha Ha
OCTaJbHOM TMPOTSDKCHHM 3alMBA OTHOCHTCS K TIpymme Oeperos,
C(hOPMHPOBAHHBIX IPCHMYIICCTBCHHO BOJHOBBIMH IIPOLIECCAMH, M 32
HCKIIFOUCHHEM HCOOJIBIIMX IO NPOTHKCHHOCTH YUACTKOB BBIPOBHCHHOTO
abpasmonnoro Ocpera (M. @morckmit — M. [lecuamsri) (III rpymma),
BBIPOBHCHHOTO AKKyMyJLITHBHOTO Ocpera (or moc. ComHevyHoe 10
Cectpopenika W Ha BOCTOUYHOM moOepekbe Hapeckoro sammsa)(111
rpymma) u TexHoreHuoro (B Hesckoit ry0e), MOKeT OBITh OTHECEHA K
THITy BBIPABHUBAIOMIMXCS A0PAa3HOHHO-AKKYMY JLITHBHBIX OYXTOBBIX.

Hawnbompmme mo mpoTsHKEHHOCTH TIECUAHbIC TULDKH PACTIONIOMKCHBI B
Hapsckoum 3ammse (okomo 20 kM) u B paione . Cecrpopenra (12 kM), a
Taoke B Jlyxckom n Komopckom 3amuBax (B paiione 1. CocHoBbit bop).
Kpome 1010, NOKaNmbHBIC IIECHaHbIC TUBLKU PA3BUTHI B HEOOIBIHX OyXTax
mo BCeMy mepumMerpy 3ammea. OJHAKO HA 3HAYUTEIFHOM IPOTSHKCHHH
c(h)OPMHUPOBABIIKECSI PpAHEE IIECUAHBIC IUDDKA B HACTOAINEE BpeMsd
HCTIBITHIBAIOT TPOIIECCHI PA3MbBIBA. JTO OTHOCHTCS, B YACTHOCTH, K 30HE
MCCYAHBIX KOC B padoHe moc. Jledmxse — Bompmaa Mokopa. Bepera
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Hescrkoit r1yOBI HA 3HAYMTCIIBHOM TNPOTSDKCHHH — OTHOCSTCS K
TCXHOTCHHOMY THILY.

B 3rHx Hambonee EHHBIX B PEKPCALMOHHOM OTHOINCHHH YYACTKAX
ocperoBeix 30H (Kypopraerni pation Caskr-IletepOypr, Hesckas ry0a,
FO’KHBIH Oeper B patione noc. bompmaa HMkopa), BEISBICHO MPEoOIagaHme
mpoueccoB adpaszum W OTCcTymaHmsa Oeperopor jmuaumu. B KypoprHOoM
padioHE JIOKANBHBIC 30HBI AKKYMYJ/SIOMM ¥ BBIABIDKCHIA Oepera
HAOMIOMAFOTCSI JIMIOb B YCTHEBBIX YYACTKAX HEOONBIMX PEK — P.
[TpuserHast m CMOILTIKOBA PyUbs. BOTBIIMHCTBO CErMEHTOB OEPEroBOH
30HBI, rae Ocper CTAaOWICH, CBSA3AHO C BBIXOJAMH JICAHHKOBBIX
OTIIOKCHHH (MOPECHBI), TAC B PE3yIbTare c¢c¢ pa3MmbiBa cHOpMUPOBAH
BaJlyHHbIH OCHY, MPETITCTBY FOIMUH JATbHCHIIEMY Pa3MBbIBY.

B xoge wuccmenoBaHMM YCTAHOBICHBI KAK NPHPOJHBIC, TAK H
TEXHOTCHHBIC NMPHUYHHBI YCHJICHHS a0pa3HOHHBIX IponeccoB. K mepBbIM
OTHOCSITCS TEOJOTHUCCKOE CTPOCHHE OCSPEroBOM 30HBI - BEPXHSI YacTb
TEOJIOTHMYECKOTO pa3pe3a MPE/ICTABICHA HEYCTOMUMBBIMH K PAa3MBIBY
YCTBCPTUYHBIMH  OTJIOKCHHSIMH,  JKCIO3HIHA OCPCTOBOH  JTHHHM,
OTKperTOl BONHCHHSAM 3 ® FO3 pyMOOB, CTpOCHHC IIOABOIHOTO
OeperoBoro CkIOHA (B XOJC WCCIICIOBAHHWH YCTAHOBJICHBI IYTH IOTCPH
OCaZIoYHOTO MAarTepHaja — O3PO3ZHOHHBIC JOKOMHBI CTOKA, Pa3MbIB
BIOJIBOCPETOBOM MOABOJHOM IIECUAHOH Teppackl U Ap.). K TeXHOTCHHBIM
TIPUMITHAM JIETPaJaniy OeperoB OTHOCATCS HEI((PEKTHBHAS, YCTapeBIas
cucTeMa OCpero3ammThl M CTHXHHHBIC OCPErO3alIMTHBIC MEPOIIPUSTILL,
OCYIICCTBILIEMBIC OC3 EIIMHON CXEMBL

CpaBHeHI/Ie COBPCMCHHBIX KOCMHYCCKHUX CHHUMKOB B APXHBHBIMH
a3poPOTOCHIMKAMHA Hay4ro-uccnenoBaTeIbeKoro WncTnTyTa
Kocmoasporeomormueckux  meromos (HUMKAM, JLJI  Cyxaucsa),
MOKA3a7I0, YTO CPEOHHEC CKOPOCTH OTCTYIaHMI Oepera IO JaHHBIM
MCTOOB TUCTAHIHOHHOTO 30HmuposaHus (M/[3) B mepuox ¢ 1990 mo
2005 1. cocrammorT S50 cm/rod, MaKCHMAJIbHBIC — 2 M/TOX.
MakcuManpsHOe OTCTymanue Ocpera B mepwox ¢ 1990 r. mo 2005 r.,
Jocruraromee 25-30 M, YCTAHOBICHO HA OTACIBHBIX YYACTKAX IULDKEH B
moc. Ceposo, YikoBo u Komaposo. B mpeaenax mecuanoro mnnka B 10C.
KomapoBo uepeayroTcst y4acTKu CTaOWIIBHOTO M OTCTYTAFOIICTO Oepera.
MakcuManpHbIA pa3MbIB COCTaBHI B miepuod ¢ 1990 r. mo 2005 r. 39 M.
Kpome Toro, caeayer yuects, uro B 1988 r. Ha yuactke Komaposckoro
mwrpka pmHoH 430 M w mupuHOoi 50 M Obuia r[]gomBe/:[eHa
SKCTIICPHMCHTAIBHAS OTCHIIKA TeCka o0beMoM 32250 M, 4r0 Ha
JUIMTENNBHBIH TIEPHOJ YIyHIIUIO cocTtostHue Oepera. K Hacrosmemy
MOMEHTY BECh OOBEM OTCHIIAHHOTO MATepHala Pa3MbIT, H COCTOSHHC
YYACTKA TUIDKA MOKST OBITh OICHCHO KAK OUCHB OMACHOC. MIHTCHCHBHEIH
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pa3MbIB OTMEYCH TAKKE B CEBEPHOM OeperoBoil 30He Hevckoit ryObl
(wopk «Ayoxe» B noc. Jlucuit Hoc, moc. OnbruHo).

AXTHBHBIC TIPOIIECCHI TIEPEPAOOTKH OEPETOB YCTAHOBJICHBI B FOXKHOH
6eperosoii 30He DunCKOro 3ammBa Mekay mnoc. Jlebsoxee u b. Mokopa. B
nepuoA ¢ 1970-x mo 1990-e rr. ImMpHHA NECYaHbIX IULDKEH 3aIaJHee TMoC.
Jlebspxbe ymenpnmnack Ha 5-30 M, a'y moc. b. Mxopa Ha 60-70 M, npu
3TOM OB YaCTHYHO Pa3MBITHI C(OPMHPOBABLIMECS 3[CCh pAHEE
TCCUYAHBIC AKKYMYJIATHBHBIC KOCBHI — B IICPBOM CIIy4daC HA MPOTHKCHUHA
230 M, Bo BTOpoM — 300 M. Ha psime yuacTkoB Oepera ero HHTCHCHBHBIA
pa3MbIB  mpOAOJDKACTCA, K 3amagy oT moc. b, Fbkopa mox
HEMOCPEACTBCHHOW Yrpo30il pa3MblBa HAXOAMTCS B HACTOSILEE BPEMS
VYacTOK IIOCCE.

B Xo#e BBHINONHCHHMA MCCICAOBAHHHM CHIAMH COTPYJHHKOB H
CTYJICHTOB — YYACTHHUKOB JIETHHX IIIKOJ CO3JaHa HH(OpManHoHHAs 06a3a u
OCYIIECTBJICH TIEPBBIH 3Tall MOHHUTOPHHra OCPETOBOH 30HBI C IICTIHIO
COXPAHCHIS, BOCCTAHOBICHWS M OXPAaHBI €€ HPHPOIHO-PECYPCHOTO H
PEKPCAMUOHHOTO MOTCHIHAJIA. HOJ'Iy‘{eHBI ONCPATHBHBLIC MJAHHBIC O
COCTOSTHHH W PA3BUTHH MPHPOTHOH TCOJIOTHHUCCKOM cpeanl Ocperosoit
30ubI KypoprHoro paiiona, Hescko# ryOsr u 0-Ba Kotmma.

Obuwee cocmosnue npubpescnoll peKpeayuonHou 301l

B paMkax KOMIUICKCHBIX PabOT TAKKE BBITOJHSIINCH HCCICIOBAHMUS
TIO KOJIOTO-PEKPEANHOHHOMY OIHCAHHIO IPHOPEKHOM 30HBI KypopTHOTO
pationa r. Canxr-[lerepOypr. [Ipu 3TOM 0CO00C BHHMAHHC VACTACTCA
H3YYCHHIO CTPOCHHUS M CAHHTAPHOTO COCTOSIHHS TAKHX MOIYJSIPHBIX Y
neTepOyprKIEB NPHUTOPOJHBIX IUDDKEH, KAaK IUDDKH 3070TOH (T
3emcHoropek), Uymasni (moc. Permuo), Jlackossrii (moc. CosHEUHOR),
Kypoprasiit, Epmonosckuti u Jyoxoscku# (1. Cect-popenk). B kaxmon
TOYKE HAOIOACHHUS, COOTBETCTBYFOIMM H3BECTHBIM IULDKHBIM PaiOHAM
r. Cankr-IlerepOypra, BEIOTHAINCH CICAYIOIIHS PAOOTHL:

e Ompe/CICHHE KAUeCTBA M PEKPEANMOHHOTO MOTEHIMAIA OEpPeroBom
30HBL, 4 TAKKE YPOBEHb PEKPEAOHHOM HATPY3KU HA TIPHOPEKHY IO 30HY

¢ TPOBCIACHHC HHAMKATOPHBIX CCpPHH HAOMIOACHMIT 3a KAYCCTBOM
BOJIBI B IIPHOPCKHON 30HE (IKCIPECC-aHAIN3 KA4eCTBA BOPBI).

Anamm3 W 00OOINCHHWE TOIYYCHHBIX B XOJC IPOBEACHHBIX
HCCIICIOBAHUI JAHHBIX ITO3BOJIIET HAM CJCNATh CJICAYIOLINE BBIBOIBI
OTHOCHTEJIEHOTO COCTOSIHHSI IIPHOPEKHOH ITOJIOCHL

Ilo xapaktepy 3apacTaHus OCperOBOH TOJNOCH MPAKTHUCCKH
TMOBCCMCCTHO (32 HCKJIFOUCHHCM 30JI0TOTO IUIDKA) IUIDKH OKAWMIICHBI
TPaBSIHACTO-JPCBECHON PACTUTCIILHOCTHIO, TOKPBIBAIOIICH OcperoBbic
Teppackl H oT™Mepnme JfoHbL. CaMu e IUBDKEBBIC ITOJIOCHI, HEPEAKO 110
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MPHUYPE30BON 30HBL, MOABEPIKEHBI 3aPACTAHMIO (PAMOH MOC. YMIKOBO) H
BIUIOTH 70 3a00JAYMBAHUS OCOKOH, KAMBIINAMH W KyCTApPHHKOM
(EpMOIOBCKHIT TILDK).

BeneacTeue CHITBHOM aHTPOIIOTCHHOW HATPY3KH BCE 0OCITICIOBAHHBIC
IEDKH (32 HCKTFOUCHUECM 30JI0TOTO IULDKA) MO CTCICHH 3arpsA3HCHHS
MOXHO OTHCCTH K H3PAOHO 3arpA3HCHHBIM, B OCHOBHOM TCXHOTCHHO-
OBITOBBIM MYyCOPOM, a B padioHAax cOpOCa HEOUHMIIECHHBIX CTOKOB (IULDK
KypopTHsIif) Kakmelifi TOX HAOMFOJAFOTCA TATHA  3BTPO(HKAIHA
(uBeTeHUA BOABI) B BHAC CKOIUICHUHM CHHE-3CNICHBIX M APYTHX
BOJOpOCHCH. 3T0O B CBOK OYepenp TPHBOAWUT K  IIOSIBICHHIO
crenu(pMICCKUX 3aMaxoB, YXYIIICHHUIO CAHUTAPHOTO COCTOSHHS H, B
KOHCYHOM CUCTC, K MOTEPC pereaL[I/IOHHOfI IOCHHOCTH, H B KOHCYHOM
HTOTe, K Jerpajanuu IpDkeH. KOCBEHHBIM CBHICTEIBCTBOM 3TOH
HCTATHBHOM TCHACHOMU MOXKCT CIYXATh MCKIOAOBAA  3BOJIFOLIMA
BIOIBOCPCTOBOTO KOHTYpa, KoTopas K 2008 r. mpuBEia K TOSBICHHEO
HOBBIX aKKyMYJUITHBHBIX (DOPM B BHIE JIOKANBHBIX OapOB W IEPEChIICH
(1a EpmomoBckoM u KypOpTHOM IIBDKAX).

[o HAMMUMIO COCTaBIFOINMX IUDDKHOTO OTJBIXa CKIAIBIBACTCS
TUNUYHAS cUTyarmsl. Ecom Oparh TeppuTOpHH, CIICHHAIBHO BBIICICHHBIC
JUT1 OPTAHW30BAHHOTO OTABIXA (BBIMICTICPSUNCIICHHBIC IULDKH, a TAKKe
IUBDKA BOJM3M TAHCHOHATOB M JOMOB OTZBIXA, HANPHMEP, CAHATOPHH
JIFOHBI), TO BCC IULLKH HUMCIOT HCOOXOTWMBIC IS OTABIXA M KYHAHHS
COCTaBJIIFOIINE — PA3ICBAJIKHU, CHACATCIbHBIC CTAHIHM, ITyHKTHI MPOKATa
W THTAHWI, MYyCOpHbIE ©Oa4yKkHW, a TAKKE C IPOCTPAHCTBCHHOM
NCPUOAUITHOCTBI) HMCHOTCA ATTPAKOHOHBI W ABTOCTOSAHKH, YCHIAAMHA
CIICITHATTbHBIX CIIy Karux Ha NPUICTAOIIHUX  y4aCTKax IUBDKCH
TIEPHOTITICCKH  TTPOBOTUTCS YOOpKa. UTo e Kacaercs MEXIULDKEBBIX
VYaCTKOB OEperoBoro KOHTYpPa, TO B OOJIBIIMHCTBE CBOEM OHH
TMPSACTABIIFOT COO0H 3a0pOMCHHBIC, MATOTPHTOIHEIC IS OTABIXA 30HBI
(aMKHEe TSHKU), TOKPBITHIE MHOTOJCTHUMHM 3aJICKAMH Pa3IMUYHOIO poja
MyCOpPa €CTECTBCHHOTO (TSIl BBHIOPOLICHHBIX B INTOPMOBYIO IOTOIY
BOJOPOCINEH) M TEXHOTCHHOTO MPOUCXOKACHUSL.

Ouenxa 6030eiicmeust pekpeauuu Ha HPUBPEXCHYIO 301y

OneHKa BO3ACHCTBHA PCKPCALHH HA MPHOPSIKHYEO 30HY MPOBOIUIACH
C IRNBK0 KOMIUIGKCHOTO H3YYCHHA CYIUCCTBYIOIICH CHTYAHH IO
HCTOJIb30BAHAED) ~ TPHOPS)KHBIX ~ PCKPCANMOHHBIX — PECYpPCOB  H
PCKPCAUMOHHOW ~ HATPY3KH A ONTHMH3AIMH  PSKPCALHOHHOTO
Oeperomonb3oBanmsi. OCHOBHBIMHM — BO3JCHCTBHSIMH — PEKPCAIIMOHHOTO
MPHPOJOIOIB30BAHUS HA OKPY’KAIOILYI0 CPEAY SBJLEOTCA MOBPCHKICHHS
TOYBCHHOTO MW PACTUTCIBHOTO ITOKPOBA, CBA3AHHBIC B YACTHOCTH C
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BBITANITHIBAHIEM TEPPUTOPHH, 4 TAKKE MPUBHECCHAE B TIPHPOTHYIO CPEIY
OTXOJOB HCIOBCUCCKOH JCATEIbHOCTH. PekpeamHOHHAs Harpy3ka B
JAHHOM Ciy4dac OyJeT paccMarpuBaThCi C TOYKH 3PCHUSI CTCIICHH
BIMAHUSA OTABIXAIOIMHX HA NPHOPSKHYIO 30HY, BHIPAKAMOMIYIOCH B
OaTbHOH OLICHKE.

Heo0xomnMo OTMETHTB, HYTO 3HAYCHHSA HCKOTOPBIX MAPAMCTPOB,
HCTIOJIB3y CMBIX I OILICHKH yY1acCTKa, SABILIFOTCA JA0CTATOIHO
VCTOWYMBBIMA H IPAKTHYCCKH HE H3MCHHIIMCH 32 NIEPHO/ HCCIICAOBAHMS.
K Takmm mapamerpaM MOXKHO OTHECTH COCTOSIHHE TpOII, JICPCBBCB H
KYCTApPHUKOB, HAPYIICHUS TOYBBL. AHATH3UPYS YYACTKU MO MOKA3ATEILIM
HAJIMYHSI CBAJIOK, OTXO0B >KH3HEACATCIHHOCTH H MycOpa, CIICAYET HMETh
B BHJY, YTO BO3MOXKHBI 3HAUUTEIBHBIC KOJICOAHMS OIICHOK, CBSI3AHHBIC CO
BPEMCHEM BO3MOKHOH YOOPKH TEPPHTOPHH B TCUCHHUE TO/1A.

Ha Bcem mpoTspkeHHH OCperoBOH YEPTHI HCCIICIOBAHHWA BBIABHIIH
KPalHIOI HEOAHOPOJHOCTh YUACTKOB, PA3HYIO CTCNCHb HCIIOJIb30BAHM
TOOCPEKUA H COOTBETCTBEHHO OTJIMYHS B BO3JCHCTBISX HA IPHUPOTHBIC
mapmmadrel. B menmoM, aHamMM3WpYsS MOJNYUCHHBIC PE3YJIbTATHl H
OJHOBPEMECHHO MpHBOAA HX K 2008 r., creayeT OTMETHTh YXYAMICHHE
JKOJIOTUYECKOH CHUTYalMH B PaliOHE MO BCEH IIOMIAIN HCCIICIOBAHHH IO
CPaBHCHHIO C TMpeAbIAymMMH TofamH. [Ipexnae Bcero, 3To Kacaercs
VBEIMUCHHMSA  UWCIA  HECAHKIHOHHPOBAHHBIX  CBAJIIOK,  KOCTPHIL,
3HAYMTEIBHBIMH MOBPSKICHHSIMH B JICCONOJOCE H KYCTapPHHKOBOH
monoce. OcOOCHHO HETaTWBHAS TCHACHIMMSA CKIAABIBACTCS HA YYACTKE
3emeHOTOPCK — PermHo.

Ecrm mpocneauth IMHAMHKY COCTOSIHHS TPHJICTAOIIMX K IUDDKY
maHmmadroB, To B 2006 T. B mesoM OOCTAHOBKY IO PEKPEAITHOHHOH
HArpy3Ke MOKHO OLICHUBATh KAK XOPOIIYIO (TAKYFO OLCHKY MOJY4HId 9
VYaCTKOB), H J@KEC BCTPEUAMUCh YYACTKH C OTJIMYHBIM COCTOSTHHEM
(paition moc. Komaposo H moc. Commeunoe). B 2008 r. Hm omHH 3
VYaCTKOB HE IOJIYYHJI OIICHKY «OTIHMYHO», a Okoso 35 % Teppuropun
HAXOAMTCS B TAK HA3BIBACMON «30HE PHCKA» TI0 PEKPEALIMOHHON HATPY3KE
HA MIPHOPCIKHYIO TCPPHTOPHEO.

K 2008 r. cutyamusa Ha y4acTKaxX, HAXOJAIUXCA B HEMMOCPEACTBECHHON
6JIM30CTH OT 00BEKTOB PA3MEIICHHS TYPHCTOB (CAHATOPHH, JOMA OT/IBIXA)
B IICTIOM OCTABANACH II0 CPABHCHWIO C [JAHHBIMH IPEABIIYINUX JIET
TIOJIOKUTCITFHO CTAOMIBHOH: TUIDKH 3aMYCOPCHBI €l1a00, CBAJIOK OTXOI0B
HC HAOMFOZANOCh. JTOT (PAKT MOKHO CBS3aTh C TCM, YTO MCHBIICC
KOJIMECTBO OTXO/I0B CBS3AHO C JyUIINM OJIaroyCTPOHCTBOM TEPPHTOPHH
(HamumeM YpH, TYaleToB), T.6. C HENPEMCHHOH aTpHOYTHKOH
OPraHM30BaHHOTO OTABIXa. OJHAKO IO MOKA3aTEIBIM HAPYICHHOCTH MOYB
HMCHHO O3TH YYAaCTKH HMCHT HAUXYAIDHC IMOKA3aTCIIA. B YAaCTHOCTH,
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HEOOXOIUMO 3AMETHTb, UTO BBITANTHIBAHHE XAPAKTCPHO MPAKTHYCCKH I
BCCH HCCIEyeMOH 30HBI, OTHOCHTEIBHO OIIArOIONYYHBIM MO JAHHOMY
MOKA3aTeIF0 MOMKHO HA3BATH TOJNBKO JHINb yuacTku CONHEUHOE —
CecTpopenk, I KOTMHYCCTBO TPOI CBOJUTCA K MUHAMYMY.

Kocrpuma sBIAFOTCA MOKA3aTeneM MPHBICKATCIBHOCTH MECTa I
OTOBIXa, W HaWOOJNee TMOJBCPKCHBI 3TOMY BO3ICHCTBHIO YYACTKH
KomapoBo — Pemmuo. Ilpmuem, ecrm B 2006-2007 1r. curyaunus
HAOmMOmanace HEONArONMpHUATHOH, HO HE KpHUTHYECKOH, TO B 2008 T.
MOYKHO 3a()HKCHPOBATh CYIICCTBCHHOC VBETHUCHHC YHCIA KOCTPHIIL,
TpHUUEM VoKe (PAKTHHECKH HA BCEM IUTOIINAIN HCCIICAOBAHHH.

INoBpexacHus OepeBbCB (YUMTHIBAS CIOMAHHBIC BETKH, HaapyOsI,
TOBPS)KACHUS, OOHAKCHWS KOPHEH) SBISICTCS TAKKE CEPhE3HOH
mpoOIeMOH I MHOTHX YYACTKOB, HMCKIFOUCHHC COCTABILIOT ITHIUb
pationsr 3encHoropck — Komapoeo — Pemmuo. HeOmarompmarHas
TCHJCHINS OTCIICKHUBACTCA B paione moc. CONHEYHOE — TaM CHUTYaIus B
2008 r. 3aMETHO YXYAIIMIACh O CPABHCHUIO C MPEABIAYIIMMH FOJAMH.
CBs3aHO 3TO, MO BCCH BHIMMOCTH, C VBCIMHMCHHCM YHCICHHOCTH
HCOPTAaHU30BAHHBIX OTABIXAOIIUX.

Take OTMEHACTCS TCHACHUMA YBCIHYCHHA —PEKPCALHOHHOTO
BO3ICHCTBUSA MO BCEM YUHMTHIBACMBIM MAPAMETPAM HA YYACTKAX BOIH3H
IIOCCEHHBIX IOPOT.

B memoMm, 0000mas MOJIYYCHHBIC JAHHBIC, CACAYCT OTMCTHTB, YTO
PCKPCAIIMOHHOS ~ MCIOJB30BAHHE W HATPY3Ka PACOPEICICHBI IO
mpuOpexkHOH TeppuTopur Kypopraoro pationa r. Cauxrt-IlerepOypra
HEpaBHOMEPHO. Hambobmas pexpealMoHHas HATpy3Ka MPUXOOUTCA HA
paiion 3encHoropck — Komaposo u paiton Cectpopenka. Cre10BaTeIBHO,
MEPBOOUYCPEIHOS BHHMAHHE JODKHO OBITh VICICHO HMCHHO 3THM
VUACTKAM, YK€ ceifyac HCHBITHIBAOIIUM OOJBIIYI0 MO CPABHCHUIO C
JPYTUMH TPUOPSKHBIMH TCPPHTOPUAMH, PCSKPCALMOHHYK) HATPY3KY.
IMapoXuMHUIecKoe  JKOJOTHYCCKOE COCTOSIHME IPHOPS)KHBIX BOA B
PCKpCanHoOHHON 30HC BOCTOUHOHM uactH Dunckoro 3ammBa r. CaHKT-
[erepOypra MOKHO OLCHHTH CKOpPee KAk YAOBICTBOPHUTCIIBHOC.
Omnacenns Ber3bIBatoT paiioH moc. ConHeunoe, Komaposo — Permuo u
Epmomoeckutt spk 1. CecTpopenka, TA¢ KaUeCTBO MPHOPSKHBIX BOZ MO
BCCH COBOKYIMHOCTH THAPOXHMHYCCKUX MOKA3ATENICH YXYAMACTCA.

3axniouenue

IMposeas kpaTkmit 0030p SKOJOTO-PCKPCAIMOHHOW CHTYALHMH HA
IUBDKEBBIX YYACTKaxX OT Moc. YImkoBo 10 . CecTpopenka 3a BEIOPaHHbBIH
mepnoJ, HAOMOJACHWH, MOXHO CHCNATh BBIBOA 00 OTHOCHTEIHHO

198



10C50 Conference KoHndepeHuusa k 50-neturo MOK

YAOBJICTBOPUTCIIBHOM COCTOSIHHUH H TPUTOJHOCTH TULDKEH panIb: |
peKpeanym.

ITo COBOKYMHOCTH BCEX XaPAKTCPHCTHK HAMOOJCE OIH3KHM K
BBICIICH KATETOPUH MOXKHO OTHECTH 30JI0TOH IULDK T. 3eneHoropcka. OH
XAPAKTCPHU3YCTCA HAMOOJCC OJATOMPHATHBIMH XaPAKTCPUCTHKAMH TI0
SKOJIOTHUCCKHM  HHAMKATOPAM, a TaKkke IO  COIYTCTBYIOIIUM
PCKPCAMOHHBIM KOMITOHCHTAM. HeoOX0IUMO OTMETHTh YHHKATBHOCTH
TECKA, a TAKXKE MPO3PAYHOCTh BOABI HAa IULDKE. K MEHycam OTHOCSTCA
HEOONBIIOW pa3Mep IULDKA, KOTOPHIM SIBHO HEAOCTATOYEH U1 BCEX
OTABIXAKIIHUX B TIMMK CC30HA, W OTCYTCTBHC HHBIX IUBDKCH B
HCMOCPCACTBCHHON Oym3octin OT 3omotoro [lmbka, 9ro  SABIACTCH
TIPHYUHOMN CHIIBHOM AHTPOIIOTCHHON HATPY3KH HA HETO.

Paiion KomapoBo — PenuHO Takke NOAXOIUT IS IUBDKHOTO OTABIXA,
OIHAKO TPeOYET CKOPEHINET0 YCTPAHCHUS HEAOCTATKOB M B IICPBYIO
OouYepeIb YMCHBIICHHMA AHTPONOTCHHOM PEKPEAlIOHHOW HATpy3KH (B
CYMME C YJIYYIICHHE HMEHHO 3KOJOTO-PEKPEALMOHHON COCTABILFOIICH),
YTO JACT BO3MOXKHOCTH IIOJHATh YPOBECHb IUIDKHOH HH(PACTPYKTYPHI
JIAHHOTO padoHa.

C yueroM OOIMPHOCTH W AOCTYNHOCTH IULDK JIACKOBBIH B TIOC.
ConHeuHOE SBIACTCS HAMOONEE TEPCICKTUBHBIM C TOYKH 3PCHHS
pasBuTHA W ONM3KHAM TIO VPOBHIO K 30JOTOMY IUDDKY. MMerommiics
NOTCHUHAI L1 PAa3sBUTHA B I[.':UII)HGfIH.[GM MOJKET CIOCOOCTBOBATH
MpeBpameHmO  IpDKa  JlackoBbli B Hawbonee  TOMYJLIPHYIO
PEKPEAIIMOHHYT0 30HY CEBEPO-BOCTOUHOM YacTH DHUHCKOTO 3aIMBa.

Uro racaerca Epmonosckoro u KypoprHoro mupkei r. CecTpopeuk,
TO HECMOTPSI HA HAMOOJIee ONATONPHATHOE PACIIOJIOKEHHE OTHOCHTEIILHO
TOpPOJa W WX BBICOKYIO IOCCMIACMOCTh >kureipiMu T. Cankrt-IlerepOypra
BCJIC/ICTBHC YAOOHOH TPAaHCHOPTHOW MH(PACTPYKTYPBI, PEKpEallHOHHAS
HH(PACTPYKTypa M OCOOCHHO COCTOSHHE IULDKCH OCTAaBILSICT JKEIATh
ayumero. [Ipu 3ToM mpeskae BCETo, HCOOXOAMMA OPTaHM3ALHS CITy KOBI
TOCTOSTHHOTO HAOFOICHHUA W KOHTPOJIA 3a COCTOSHHCM IULDKCH (MHCTOTA
BOOBl WM IULDKCH) W VIOOHO PACMOJI0KCHHBIX (BOBMOKHO IUTATHBIX)
TIAPKOBOK.

B memom, HEOOX0aMMA TPOTPAMMA TIO COXPAHCHHIO TUELKeH Kypopr
(ocoOcHHO) 1 EpMOIOBCKHI OT HCUYC3HOBCHHA BOOOMIC. JTa OMACHOCTH
CBA3aHA C Pa3MBIBOM OCperoB  (OCOOCHHOCTH KOH(HIVpAaUUH) |
OHOBPCMCHHO HAMBIBOM IICCKA H O0OPA30BAHHCM B MPHOPCSIKHOH 30HC
OTMEIBIX YYaCTKOB. Kpome Toro, HabIr0aaeTCsl mepeMECHHE TIECKOB OT
pavioHOB ype3a BOIBI JajibIle OT Oepera Mmoa BO3ACHCTBHEM CHIIBHBIX
TIOCTOSIHHBIX BETPOB. BO3MOYKHO, B KauecTBe ONMIMKANHIICH IIEPCIIEKTHBBI 1
(uHAHCHpOBAHMA M1 patioHAa T. CeCTPOpeHmK HCOOXOAMMO BBCICHHC B
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Pa3syMHBIX TIpesenax (M BO3MOYKHO TOIBKO B BBIXOJHBIC JHH) IUIATHOTO
MOCCHICHUS IUDDKCH. DTO MOJKET SIBUTHCSA OJHHM M3 3HAUMTCILHBIX
(PMHAHCOBBIX UCTOYHHUKOB [T MOJICP/KKH PEKPECALIMOHHON 30HBI, HAPSAY
C TOCY IapCTBEHHBIMH HCTOUHUKAMH.

B nmanpHelimeM B paMKax pPa3BHTHA JICTHEH INKOIBI «Bompocsr
KOMIUICKCHOTO ~ OCpEromnob30BaHMSY — MPEIIONAraeTCsl  JajbHEHImee
TIPUBJICUCHHE K YYACTHIO CTYJCHTOB M ACIHPAHTOB, A TAKKE HAYUHBIX
COTPYAHUKOB BBICIIMX VYEOHBIX HAYUHBIX AKAJCMHYCCKHUX 3aBCICHUH
Poccmiickoit  Penmepammm, 3aHEMarOmpx —padotamMm B o0sacTH
OeperoseicHIsT M yCTOHYMBOTO PA3BUTHS MPUOPEKHBIX 30H.

40 YEARS OF SPECIALIST TRAINING AT THE RSHU
FACULTY OF OCEANOGRAPHY
A.S. Averkiev
Russian State Hydrometeorological university, St. Petersburg, Russia

E-mail:_asavi@rshu.ru

40 JJET HOATOTOBKH CHEIIMAJTHCTOB HA
OKEAHOJOI'MYECKOM ®AKYJBTETE PITMY
A. C. Asepkucs
Poccuiicxuii 2ocyoapcmeenubiti 2uOpoMemeopoocuyecKuti
yHugepcumem, Canxm-Ilemepbype, Poccus

IloaroToBka  HMHKCHEPOB-OKCAHOJOroB Beaerca B PITMY
MPAKTHYECKH C OCHOBaHWSA | MAPOMETEOPOJIOTHUYECCKOTO HWHCTHUTYTA B
Mockse B 1930r. Jlo 60-x rr BBIMyCK cocTaBman 20-25 dver, T.e.
(opmupoBanace 1 yducOHAS TPyMIa HA THAPOIOTHICCKOM (DAKYIBTCTE.
[ToTpeOHOCTD MOPCKHX OTPACiCH B CIICHHAACTAX-0KEAHOI0TaX B 60-¢
IT CYIIECTBEHHO BO3pPOCTA, KOHKYPC HA CHCHHAIBHOCTh OBLT OYCHB
BBICOKHM, u HA0op Obur yBemmucH A0 S50 uenm, T.€. GopMupoBaTOCH 2
v4ueOHbIX Tpymmsl. OCHOBHYIO HArpy3Ky IO HMOATOTOBKE OKCAHOIOTOB
Bena kadeapa oxeanomorud. Ee pykOBOAWTEIAMH B Pa3HOS BpeMs ObLTH
m3BecTHBIC yucHble: H. H. 3y0os, A. . loOpoBoasckuit, B.A bepeskum,
JA.b. Kapemun, B.B. TumoHoB. B 1970r. no unnimaruse B.B. TumonoBa
ObU1 00pa30BaH OKECAHOJIOTHYCCKHH (DAKyIBTET, B COCTaB KOTOPOTO
BOIIUTH [BC BBHIIYCKAOMMX Ka(eapsl: OKCAHOIOTHH H METOIOB
okeaHonormieckux uccienosanmii (MOW). Brnaromaps BbICOKOMY
KOHKYPCY IIPH HOCTYIUICHHH HA CIICHUAIBHOCTS (10 8-10 4yen Ha MecTo),
Ha (pakyapTeTe OBLIA MyqInas B HHCTUTYTE YCIECBAEMOCTh CTYJCHTOB, H
MPAKTHYCCKH BCC BBINMYCKHHKH pPadOTaIM IO CHCUMANBHOCTH. B
JANbHEHIIEM B MCTOPHH (aKyIbTETa OTPA3HINCH OCHOBHBIC MOBOPOTHI
HOBeHINeH UCTOpHH, MO KpaWHEH Mepe Ta ee 4acTb KOTOpasd KacaeTcs
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Hayk#. 70-¢ u 80-¢ IT HECOMHEHHBIN PacBET OKCAHOTOTHYCCKON HAY KU
B CCCP. VHTEHCHBHO pa3BHBAINCh KAaK TCOPETHUYCCKHE 3HAHHSI 00
OKCaHE, TAK M TPHUKIATHBIC OTPACIHd OKCAHOJOTHH TAKHE KAk
WHKCHEPHAS, MPOMBICIOBAS ® Ap. HakommeHmo ()aKTHIECKOTO
MaTepHaia Crioco0CTBOBAJIO TO, UTO B OKCAHAX M MOPSX padoTajo doee
200 HaAy4YHO-UCCIECAOBATEIBLCKUX CYIAOB Pa3HbBIX BeAOMCTB. Y JIITMH
ObI0  COOCTBCHHOS yucOHO-HAyuHOe cymauo («Hepei», 3arem
«IIpogeccop Cepreit JHopodees»). K coxameHmio, ¢ HavamoMm
TIEPECTPOHKH 3TO MOJOKCHHWE HM3MEHHJIOCh B XYAMYIO CTOPOHY, U B
HACTOSIIEE BpPEMsI MBI OTMEUYAEM OOJBINE CIOXKHBIX IPOOIEM, UeM
OTHOCHTEIBHBIX YCIIEXOB.

CoBpemMeHHbIE TIPOOIIEMBI, CTOSIINE TIEPEA BBICIIMM 00pa30BaHUECM
B Poccnm n m3menenwms, mpoucxomsamue B PITMY u Ha dakyibrere, B
YACTHOCTH. BO-TIEpBBIX, CYIIECTBEHHOEC CHIDKCHHEC KOJIHMYCCTBA
BBIIYCKHUKOB ~ INKOJI, TOCTYmaromux B BVY3s (mpuumHa -
memorpaguueckuit  cmax  90-x  1T.). BO-BTOPBIX, CHIDKAIOIIHHCS
KyJIbTYPHO-00pa30BaTEIbHBINH YPOBEHB BIITY CKHUKOB IIKOJI. B-TpeThux,
BKIOUcHUE Poccuum B Tak HasbiBacMbld «BOJIOHCKHH TpoLecc»,
TIepeX0/] HA ABYXYPOBCHHYFO CHCTEMY MOJTOTOBKH CIICIHAINCTOB YKE C
2010r. B-ueTBepTHIX, CYIICCTBEHHOE  CHIDKCHHE  KOJHYECTBA
BBIITYCKHUKOB, PA0OTAIOIUX IO CHEHHAIBHOCTH. UTOOBI CMATUHTH
JICWCTBHE XOTSA OBI TPEThCH M UCTBEPTOH MmPOOIEM, HEOOXOIMMBI
COBMECTHBIC YCHJIMS BBICIIMX YHUCOHBIX 3aBCACHHH WM IPEICTABUTCICH
orpacim, mnpuCyTcTByrommx Ha KoHpepermmu. 310 mOTpedyeT
CYIICCTBCHHOM KOPPCKTHPOBKH yucOHOTO mponecca B PITMY (kak u B
apyrux BVY3ax) m (opMmMuHpOBaHHS HOBBIX B3IJDIIOB B HAYYHBIX H
MIPOM3BOACTBCHHBIX OPraHM3AIMAX II0 OTHOIICHHWIO K OakamaBpaM H
MarucTpaM, Tak Kak dYepe3 IITh JeT B HAmIeH OTPaciM BBILYCK
«CTICIHAICTOB-HHKCHEPOB» IIPEKPATUTCA.

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. Skibinski
P.P. Shirshov Institute of Oceanology, Russian Federation
E-mail: nwdioras@atnet.ru

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
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this played our city - the city of Arkhangelsk, where went all the
Arctic scientific expedition in XYTII - 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 of 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
oceanologic school is recognized by one of leaders in the world.

Now the Arctic is becoming an important geopolitical object
of modern 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, ctc. 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 of the Higher Maritime School. Makarova,
in the Leningrad Arctic College (secondary education), now for a
part of experts have ceased to prepare, others became
insufficiently. 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. 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 rescarch 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 XYTIT -
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 of 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 oceanologic school is recognized
by one of leaders in the world.

Now the Arctic is becoming an important geopolitical object of
modern 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. Of 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 vears. 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 companics - 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 of 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 modern 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 modern 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 modern 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 modern 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
arcas 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
of the Arctic seas. True, it is necessary to confirm the data exploration,
requiring the use of new technologies deep underwater drilling. In the
XXIT century. international community has arrived at the energy about
the struggles of different approaches in world politics to the section of
sea slopes of the oceans. The arca which is estimated leading marine
geologist RAS Academician AP. 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 of 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, Rovanicmi), etc.
Germany, which had no Arctic scas is going to build icebreaking ship
"Aurora Borealis" deepwater drilling cost of $ 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 identify 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 joint 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.

Of 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 of 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 arca of which (relating to the Arkhangelsk region) is 1,275,000
km?®. 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 - arc part of 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 of the landscape
envelope bounded by the coastline and the deep part of 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.

Of 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 duc 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 wvariability 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 [3]. 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 cstuaries), 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 (acrospace), 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 10
RAS), located in Arkhangelsk, actively participates in the training of
specialists in the field of "ocean" in leading universitics 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 I0 RAS read more than 70 special courses for
students of various universities in Russia and abroad. IORAS with the
Department of 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
vears 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
imM.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
Ocecanology 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 10 RAS. Each vear, students undergo a training base
departments practice based on the Southern Branch of Oceanology RAS.
North-West Department of I0 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 modern 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.
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BAXKHOCTb HATIPABJIEHUOM MOATOTOBKHA MOPCKHX

CIIENUAJIUCTOB (OKEAHOJIOI'OB, THPOJIOIOB,

MOPCKHX DKOJOT' OB, THIPOXUMHKOB, THAPOTPA®OB)

I NI3YYEHUA YCTBEB PEK 1 MOPEI APKTUKH
JI. O. Ckubuuckuit

Cegepo-3anaonoe omoenenue Hucmumyma oxeanonozuu um. I1. I1.

HIupwosa PAH, Poccutickaa @edepayus

Hauunas eme co BpemeH Ilerpa I, MOpPCKHE Hay4HBIC
HCCIICAOBAHHUS M HCTIOB30BAHAC MX PE3YIBTATOB A1 0OOPOHBI H
XO3UCTBEHHOU ACATEIBHOCTH CTPAHBI 3AHUMAJH BAKHOE MECTO
B Pa3BHTHH U YKpeIIeHUU Poccuiickoro rocyaapcrsa. [lepsyro u
HEMAJIOBAKHYKO POJIb B 3TOM ChIpal HAIl TOpPod — TOPOJX
ApXaHTCIBCK, OTKyJAa VXOOWIH BCC APKTHUYCCKHUC HAYIHBIC
sxcnemumim B XY — XX Bekax, u Obu1 nmponoskeH CeBepPHBIH
MOpckoil myTh. SIpkuM BbIpazuTeaeM wuaem llerpa I 06
m3bICKaHuA CEBCPHOTO MOPCKOTO TMYTH W €C PCATH3AMHH, OBLI
HAII BEJIMKUH 3eMJIAK, IepBbId Poccuiickuii akaneMuk Muxaino
Jlomonocos. Bommomenue uaed uw gen JIOMOHOCOBa CTajo
CBATOH OOS3aHHOCTBIO €T0 TMOTOMKOB. JIOCTAaTOYHO OTMCTHTH,
YTO € HAYAJOM CHCTEMHOTO H IIJIAHOMEPHOIO HCCJIEAOBAHHUS
MOpeH ApkTHKHM, KOTOpoe Obul0 cCBs3aHO C  «[lepBBIM
ME3KTy HAPOJHBIM TOJIPHBIM TOI0M (1882-1883)»,
OTCUCCTBCHHASI HAy4HAs1 OKEAHOJOTMYECKAs INKOJA MPU3HAHA
OJHOM U3 BEAYIIUX B MHUpE.
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Cetiuac ApxrHra CTAHOBHTCS BOKHCHIITIM
TCOTIOJIUTHICCKAM OOBEKTOM COBPEMEHHOTO MHOTOMOJIIPHOTO
mupa. Ha cremke XX-XXI BB. B3rmsin HA APKTHKY KOPSHHBIM
00pa3oM M3MCHWICS, OCOOCHHO KOraa CyOapKTHYECKHE |
apkruueckue mopst (bemoe, Ilewopckoe, bapenueso, Kapckoe)
«BBICBETHIINCHY KaK 0OTarble HCTOUHHUKH YTICBOJIOPOIHOTO H JP.
MHHEPATbHOTO CHIPBSL.

DKOCHCTEMBI APKTHYCCKHUX Mopeit YPE3BBIYANHO
YyBCTBHUTEIBHBI K PA3JIMYHBIM THIIAM BO3ACHCTBHH, B YACTHOCTH
TEXHOTCHHBIM, BCICACTBHEC UPE3BBIUAHHO 3aMCIJICHHBIX, B
VCIIOBHAX HHU3KHX TEMIIEPATyp, IPOIECCOB CAMOOYHIICHHSL.
H300mnnme TPUPOAHBIX PECYPCOB PpETHOHA W CIOKHOCTH
KJIMMATHYCCKUX ~ YCIOBHI  JCMAIOT HEOOXOAMMBIM  0CO0O0
MPOJYMAHHBIH IOAXOA K Pa3pabOTKE IPHPOTHBIX PECYPCOB
MOpEH APKTHKH.

Bce BBRIMICCKA3aHAOC TOBOPHT O HCOOXOIUMOCTH MOATOTOBKH
CICIMATNCTOB KOHKPETHO U1 ApKTHKH. PaHee crermanucros
ToTOBHIH Ha 0a3¢ Bricmero Mopckoro yummma mM. Makaposa,
B JleHWHTpagckoM  apKTHUECKOM — yumimime — (cpemHee
CreImMamsHOC  00pa3oBaHUE), CCHYAC UACTh CICHHAIHCTOB
TIEPECTaM TOTOBUTh, APYTHUX CTAIO HEJOCTaroyHo. B cea3m C
3TUM VIAJ YPOBCHb HCCIACAOBATCIBCKUX PadoT B APKTHKC B
LETIOM.

Kak wm3BecTHO, B Hacrosmee BpeMsl YKa30M IIPE3HACHTA
Poccum  cosmam  umeHtp - CemepHbli (ApKTHUCCKHIA)
(peepabHBI YHHBEPCHTET, KOTOPBIH OYJET TOTOBHTH KaIpbl
JUI OCBOCHHUS ApKTHKH, Al pa3Butusa (CEBEpHOTO MOPCKOTO
myTH. OYEBHIHO, YTO IPH HEM BAKHO OPraHU30BATH MOATOTOBKY
CICIMANNCTOB OKEAHOJOTOB M JAPYTHX CICIHATbHOCTEH,
HCOOXOmMUMBIX 11 OCBOCHHA (CeBepHOTO JICAOBHTOTO OKCAHA,
mpujcTaromux Moped u pek. [lo — BHOUMOMY HCOOXOIHMO
co31ath Kadeapy C HCIOIb30BAHHEM OIBITHBIX CIICIHAIHNCTOB
Canxr-IlerepOyprckoro TOCYJapCTBEHHOTO
THAPOMETEOPOIOTHIECKOTO YHHBepcHuTeTa. C IPyTroi CTOPOHBI U
WHCTATYT OKEaHONOTMH IMOHHMMAS BAXKHOCTH PACCMATPHBAECMOH
3a7Ja4M TOTOB YYACTBOBATH B IOJTOTOBKE CIICIMATHCTOB IS
HCCICAOBAHUS APKTHKH.

Hauunasg eme co BpemeH [letpa I, MOpckue HayUHBIC UCCACIOBAHUS
H WCMOJB30BAHHC HMX PC3YIBTATOB I OOOPOHBI M XO3SHCTBCHHON
JCATCIBHOCTH CTPaHBl 3aHAMATH BAKHOC MCCTO B PA3BHTHH H
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ykpemwneHun Pocculickoro rocyaapctea. [lepByl0 W HEMAIOBAKHYIO
POJIb B 3TOM CBHITPAJ HAII TOPOJ — TOPOJ APXaHTEIbCK, OTKYAA Y XOIHUIH
BCC apKTHUCCKHC HayuHbe 3kcmemaumun B XYIII — XX Bekax, u Obm1
mpoJioxkeH CeBepHBIH MOPCKOH My Th. SIpkuM BBIpazuTeneM uzaeu [lerpa
I 06 m3bickaruu CeBepHOTO MOPCKOTO IYTH U €€ PEaTH3aly, ObIT HATI
BEIMKWI  3eMuIK, nepBbii  Poccwiickmit  axkagemuk  Mmuxaino
JlomoHoCOB. Bommomenue uaed u gen JIOMOHOCOBA CTAaNO CBATOH
0OS3aHHOCTBEO €r0 MOTOMKOB. J[0OCTAaTOYHO OTMETHTH, YTO C HAYAIOM
CHCTEMHOTO ¥ IUIAHOMEPHOTO HCCIICTOBAHUS MOpPEH APKTHKH, KOTOPOE
65010 cBs3aHo ¢ «[lepBBIM MEKTYHAPOIHBIM HMOJLIPHEIM romoM (1882-
1883)», oTeueCTBECHHAS HAY4YHAs OKEAHOJIOTHYECCKAS IIKOJIA NMPU3HAHA
OJHOI M3 BEAYIIHX B MHPE.

Celivac ApPKTHKA CTAaHOBHTCS BAKHCHIONNM TCOMOJHUTHUYCCKHM
00BEKTOM COBPEMEHHOTO MHOTOMOJLIpHOTO Mupa. Ha creike XX-XXI
BB. B3IJLI0 HA ApPKTHKY KOPESHHBIM 00pa3oM H3MCHHIICSI, OCOOCHHO
roraa cydapkruueckue W apkrmdeckue Mops (bemoe, Iledopckoe,
BapenueBo, Kapckoe) «BBICBETHIIHCH» KaK OOTATBIC HCTOYHHKH
VITIICBOAOPOJHOTO W Jp.  MHHCPAIbHOTO  CHIPhSI.  3amachl
Ta30KOHACHCATOB, TOMBKO  I[ITOKMAHOBCKOTO  MECTOPOIKACHUA,
HAXOJAIIETOCA B POCCHIICKOM 4acTH bapeHneBa MOps, Hampumep,
COCTABLIFOT TOpAgka 4 TpAH Ky0. M, UYTO MOXKET OOCCICUUTH
mocraBkaMu rasa BCio EBpomy Ha MHOrmE roael. OCBOGHHE 3TOTO
MECTOPOXKICHHUS  TPeOYET  BIOMKCHHA  JACCATKOB — MHJUIHAPIOB
()MHAHCOBBIX PECYPCOB M MPHMCHCHHSA HOBCHINHX TEXHONOTHH. B
Havaze 2009 roma TpH KpymHEHINWEe €BPONMCHCKHE KOMIAHHMH -
«azmpom» (Poccms), Total (Opanrmna) u Statoil (Hopsermst) moamucamu
Cormamenne 0  coBMecTHOM  paszpadorke  IIITOKMAaHOBCKOTO
MECTOPOIKICHHS.

Kcratn, IIITOKMAHOBCKOE MECTOPOXKACHUE Ta30KOHICHCATOB
BIIEPBBIC OBIJIO OTKPBITO YueHbIMU MHCTHTYTA OKeaHOonoTHH PAH Gomee
YETBEPTH BEKA HA3aJ, BO BPEMs OUepeaHOM Hay4yHOH skcneaunun HUC
«IIpogeccop ITorman». PeHO4HAN cTomMocTh IlITOKMaHOBCKOTO
forarcTBa, MO caMbIM CKPOMHBIM ToicderaM, mpesbrmact 400-500
mapn gomwr Ham  Jdupekrop akagemuk Pobepr HWckaraeposmd
Hurmaty s BICcTYmas Ha rodmieiinoit ceccun MO PAH, ormerni, uro
TOIBKO 1% OT 3TO0¥ cymMbI obecrieumnn Obl (\MHAHCHPOBAHHE HAYIHBIX
uccneaoBaHu  MHCTHUTYTa OKEAHONOTHH HA HECKOIBKO CTOJCTHH
priepesn. O4ueBUAHO, YTO HAYKA OKYTIaJa W OKYNIAeT CeOsl B COBPEMEHHbIH
nepuod. BaxkseHmmM — ceHvyac  SAB/DIOTCA  BIAOKEHHS KAK B
SKOJOTHYECCKHE HMCCACAOBAHHA, TAK U B JKOJOTHYCCKHE «YHUCTBIC»
TEXHOJIOTHH, TAK KAK APYTOH IUIAHETHI y HAC B 3aIace HET.
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DKOCHCTEMBI aPKTHUCCKUX MOPEH UPE3BBIMAHHO YyBCTBUTCIBHBI K
Pa3smuHBIM  THIIAM BOSI[GfICTBI/IfI, B YAaCTHOCTH TCXHOI'CHHBIM,
BCICACTBHEC qpeSBBI‘IafIHO 3aMCOJICHHBIX, B YCIOBHAX  HH3KHX
TEMIIEPATYP, MPOIECCOB CAMOOYHMINCHUSI. TEPMHH «TEXHOTCHE3» OBLI
BBeAcH akagemMmkoM A. E. depcmMaHoM Al OTPAKCHUSI CTCIICHH
B3aMMOJCHCTBHA YETI0BEKA ¢ MPUPOIHOM CPeloil Yepes3 TeOXUMHYCCKUE
ec NpeoOpa3oBaHMS, CBI3AHHBIC C IPOMBIIIICHHOH JEATCILHOCTHIO.
H300nnme mpupoaHBIX PECYPCOB PETHOHA U CIOKHOCTD KIIMMATHICCKUX
VCIOBHH JENAr0T HEOOXOAWUMBIM 0CO00 MPOJYMAHHBIH TOAXOX K
Ppa3paboTKe TPHPOTHBIX PECYPCOB MOpSH ApkTukH. CIOKHBIIHCCA B
Poccun Ha HACTOSAIUH MOMEHT 3KOHOMHYECKAA CHTyallUsd B CBOCH
JAOMHHAHTC MOATAJIKHUBACT K MAKCHMAJIBHOMY YBCIHAYICHUIO 00BECMOB
OKCIUIyaTallMM  MPHPOJHBIX  PECYPCOB  CEBEPHBIX  PETHOHOB.
JleATeIbHOCTS NPOMBINUICHHBIX OPraHM3anui Ha menb(e, mpexnae
BCET0 HE(TEra3oBOH, HAHECET OIPEACICHHBIM YIEpO COCTOSHHIO
SKOCHCTEM MOpPEH pEerHoHa W OTPHLATEIBHO OTPA3HTCI  HA
€CTECTBCHHOM  BOCIIPOM3BOJCTBE  OHOPECYPCOB.  JKCTCHCHBHOC
ocBocHHE Oorarcts (CeBepa, HANMPABICHHOS TONBKO HA HKCILTY ATAITHEQ
€ro MPHUPOJHBIX PECYPCOB, MPUBEACT K AUCTAPMOHUU MEXAY KpalHe
1y BCTBUTC/IbHBIMHA K BHCHITHUM BOSI[efICTBHﬂM TIPUPOIHBIMHA
3KOCHUCTEMAMU ApxTHKH H HCOOXOHMOCTBIO TIOJTy YUCHH S
CHIOMHMHYTHBIX OSKOHOMHYECKHX PeE3yJbTaroB. Takod moaxox K
paseutiro (CeBepa HCMHHYCMO BCACT K OBICTPOMY HCTOIICHHEOQ
TPUPOJHBIX PECYPCOB M MOXET CTaTh ML HAC W TeM Oojee I
Oy ay X MOKOJICHUH “TTHPPOBOi moOea0” .

CymecTByrommii  Cmekrp  mpobieM  TpeOyeT — TIHATCIBHO
c0ANaHCHPOBAHHOTO IIOAX0JAa B IPHUPOJOIOIb30BAHHH, YTO B CBOIO
ouepeap TpeOyer TrayOoKHX (PYyHIAMCHTANBHBIX HCCICAOBAHHA MOPCH
pernoHa. HeoOxoamMo TOHMMATh, 4YTO B COBPEMCHHBIH IICPHOX
HedrerazomoObMa Ha 1menbe HAvama pa3BHBATECA B IICPHOX
BBIHY KICHHOTO COKPAIICHHA AOOBIYH MOPCKHX OHOPECYPCOB. DTO €IS
pa3 [IOKa3bIBACT HEOOXOAMMOCTh TIIATECIBHO COAJAHCHPOBAHHOTO
TMOIX0JA B PCHICHHH MPOOJICM MPHPOIOTIONB30BAHNA. PRIOOIOBCTBO U
He(Tera3o100BIBAOIAS  MPOMBIILICHHOCTD - nase Hambolee
TPHOPUTETHBIC OTPACAM HEOOXOAWMMbBIC I pasBuUThs Poccuiickoro
CEKTOpPa APKTHKH B COBPEMCHHBINH IIEPHOJ. 3aJava TOCYyJapcTBa H,
MPEX/IEC BCETO, HAYKH COTIACOBaTh W COATAHCHPOBATH HX HHTCPECHI
Baxueiimeli  3amayeli  ABIICTCA — PAuUTEIIbHOEC  HCIOJIb30BAaHUE
HMCIOINMXCSI B PETHOHE CBIPHEBBIX PECYPCOB W 3KOJIOTHYCCKASA
ONITHMHU3AIUA mpu Hux HUCITIOJIB30BAHHUH. Z[,J'I}I 3TOI0 HaO0
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HHTCHCH()HIMPOBATh SKCICAWIHOHHOES W3YUYCHHE APKTHKH, CO3JaTh
CHCTEMY 3KOJIOTHYCCKOTO MOHHTOPHHIA COBPEMEHHBIMH METOIAMH.

Kak wm3BecTHO, K KOHIy WCTCKINETO CTOJCTHS MHPOBOMY
COOOIIECTBY B COOTBETCTBHH C MNOJOKEHIAMH MOpPCKOH KOHBEHIMH
1982 r. yganoch B MHpPHOH 0OCTaHOBKE pazaeiuTbh 200-MIUTBHYIO
SKOHOMHYECKYIO 30HY KOHTHHCHTAIBHOTO INEnb(a MEXIY MOPCKHMH
JepkaBamu. Pedp maeT 00 OTPOMHBIX TEPPHTOPHIX MOPCKOTO THA -
nopsaaka 30 MJIH KB. KM, H3 KOTOPBIX HOYTH ACCATAA 4acTh AOCTAIACH
Poccun. Ilo oueHkam 3kcmepros, okono 20-30% MHPOBBIX 3amacoB
He(TH ¥ Ta3a HAXOZATCS HAa KOHTHHCHTAJHHOM INEnb()e M CKIOHAX
apkTuyeckux Mopeil. Ilpasaa, Bce 3T0 eIe HAA0 NOATBEPAUTH JAHHBIMU
TCOJOTOPA3BCIKH, TPCOYIOIMX HCMOIB30BAHHA HOBCHIIHX TCXHOJIOTHH
riybokoro moxsogHoro Oypermsa B XXI B. MupoBoe cooOmecTso
BIUTOTHYIO TOAOILIO K 3HEPTETHUYCCKAM CXBATKAM MO MOBOAY PA3IMYHBIX
MOAXO0B B MHPOBOH MOJMTHKE K Pa3Aeiy MOPCKUX CKIOHOB MHPOBOTO
okeaHa. [lmomane KOTOPBIX, MO OICHKAM BEAYINETO MOPCKOTO TE0JOoTa
akamemuka PAH A. I JlucumbiHa, moctvracT 75 MIIH. KB. kM. MMeHHO
306eCh, HA TIYOMHAX TPEX-UCTHIPEX KHJIOMETPOB CKOHLCHTPHPOBAHBI
OCHOBHBIC MHHCPATBHBIC W OHOJOTHYCCKHE PeCypch! MHpPOBOTO OKEaHa.
CrnemmansHas Kommecms mpu OOH mo BOmpocaM KOHTHHEHTATBHOTO
menb(ha OKOJNIO JECATH JeT TOMY HA3ad MPHUCTYIIA K PACCMOTPCHHIO
3a0BOK MOPCKHX «JCp/KaB» OTHOCHTEIBHO pACIIHPECHHSI IIeib(a
(3xoHOMMUECKOH 30HBI) ¢ 200 no 350 mmib. [lepsas 3asska Poccuu mo
PACIIMPEHHIO KOHTHHEHTAJIBPHOTO IIEIb(a apKTHUCCKIX M THXOOKCAHCKHUX
Mopeit Obr1a oTknoHeHa B 2002 1. ¢ (hOpMyJIMPOBKOI «HEAOCTATOYHOCTH
6a30BBIX TAHHBIX IO pebedy».

[Nornmass BaKHOCTH W AKTYaJdbHOCTh PCHICHUS TAKUX 337ad,
3apyOe)KHBIC CTPAHbI MOBBICHIN CBOI0 HAYYHYIO AKTHBHOCTb. APKTHKA
CTAHOBHTCSl JIAKOMBIM CBHIPBCBBIM KYCKOM, TIPEXIE BCEro I
npunoaapubix rocyzapets - CHIA, Poccum, Kawmage, Hopsermm u
Hanmn. U He Tompko. Hedrera3zoBeic U APYTHEC MHHCPATBHEBIC PECYPCHI
ADKTHKH TIPUBICKAOT NPUCTATBHOE BHHUMAHWE JAPYTHX BEAYIIHX
mepkas - ['epmannu u Aarmnn, Kurtas, Mannu, SinoHnn, OMUpaToB.

Co3maHbl paa HAYIHO-HCCIICAOBATeILCKAX HCHTPOB B Kanazne, CIIIA,
EBpomne, A3um B TPHOPHTCTHBIC 331a4M KOTOPBIX BXOAWT H3Y4CHHC
mopeii CesepHoro JlemoBuroro okcaHa. OCOOCHHO AKTHBHO CTalH
CO3JaBaTh TAKHE LIEHTPBI CTpaHbl bapeHu-peruoHa. B yactHOoCTH CO30aH
LerTp monapHBIX ncciaeaoBanuii mMeHH Pyams AmynaceHa (Hopserms),
Apkruk-uieHTp (OunistHaws, T. PoBanmemu) u xp. ['epmanus, y KoTopon
HET apKTHYCCKHX MOpEH, COOHMpaercs CTPOHTH JECAOKOIBHOE CYIHO
«ABpopa bopeamc» am1 rayOOoKoBOZHOTO OYpeHHSA CTOMMOCTBIO $1
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Mapa. MupoBoe coo0ImecTBO AyMarOT 0 OyAymieM, a POCCHSIHE, HHOTAA
HAM K&XeTCs, - HEAoCTatouyHo. [ OKOHYATEJNbHON JCIMMHTALUU
KOHTHHCHTAIBHOTO IEIb(a, T. €. A BHUIBJICHHS €r0 IPHHAIICKHOCTH
TOH WM MHOU CTpaHe, 0000 BAKHOE 3HAUCHHE IMTPHOOPETACT MPOBEIACHHE
IIIyOOKOBOAHOTO OVpEHHs HA ONPENCICHHBIX VYaCTKax C LENbI0
MONYYEHHS  TCOJIOTHMYCCKHX  JOKA3aTEIbCTB. Takwme  Hay4HO-
HCCICIOBATEIbCKHE  PpabOTBI HA  aKkBaTopuu  MHpPOBOTO  OKEaHa
OCYIIECTBILIFOTC ¢ 70-X TOAOB MPOILLIOrO CTOJETHS IO COBMECTHOM
HHUIOUATHBE COBETCKHX MW AMCPHKAHCKHX OKECAHOJOTOB B PpaMKax
mporpamMMsl o TiyookoBoaHOMY Oypermto (IODP). C mauama 1990-x rr.
MBI JIMIICHBI BO3MOXKHOCTH TPHHHMATh YYacTHE B 3TOH padoTre m3-3a
otkasa IIpaButenbcTBa Poccuu MaaTuTh €KETrOAHbBIE B3HOCHI MOPSAKA 2
MJIH JOJIT.

Koneuno, Ba)KHOCTH 337324 IPEKPACcCHO MOHUMAIOT U B Poccun, HO, K
CO’KANICHUIO TOKA 3TO HOCHT JCKIAPATHBHBIN XapakTep, a IPHILIO
BpeMs MIEPEXOTUTH OT C0B K neiy. [Ipesunent Poccuiickoit @enepanuu
B. B. [lytun Ha coBemanue mpesuamyma ['occosera (Canexapa, 2004
I.) OTMETHJ. «... TOBOPUTH, UTO MBI 37CCh TOJHKO JOJDKHBEI JOOBIBATH
MHHEPAJIbHBIC PECYPChl, OBIIO OBl HEBEPHO, MHHHMYM HETOUYHOY.
[pesunent Poccmiickoit ®exepannu 1. A. Measeacs 18 centadpa 2008
r. yreBepaun «OCHOBBI TOCYJAPCTBCHHOW IIONIMTHKHA POCCHHCKOH
@cnepaimn B Apktnke Ha mepmon 10 2020 roga W AambHEHINYIO
MEPCIEKTUBY». OTOT AOKYMEHT OMNPEACIICT LEJNb TOCYAAPCTBCHHOM
TMOJIUTHKH B C(Pepe IKOIOTHUCCKOH OC30MACHOCTH, 4 TAKXKEC OCHOBHEBIC
33JaYM M MEphl N0 pPeajW3allid TOCYJAPCTBCHHOH IIONNTHKH B
YKa3aHHOH Cc(epe. B pemenusx Mopckod KoJUIeruu npu
[MpasurensctBe Poccuiickot @eaepanuu (ApxaHTenbek, HIOHL 2009 T.)
OBLTIO OTMEYCHO, YTO OJHHUM W3 OCHOBHBIX IPHOPHUTETOB PoccHiickon
Oeepaumy SIBISICTCSI OCBOCHUE MPOCTPAHCTB H PECYPCOB APKTHUCCKUX
MOpEH.

OueBUIHO, YTO I ONTHMHA3AILMHI IPUPOIOIIONb30BAHUS TPeOyeTCs
CHUCTEMHBIM aHATU3 U KOMIUICKCHBIN oaxoA. [Ipu 3TOM 3K0JIOruyecKue
HCCIICIOBAHUA TPHOOPCTAFOT AKTYaIBHOCTh, OCOOCHHO, B CBS3H C
OCBOCHHECM HE(TSHBIX, TA30BBIX M MHHECPAIBHBIX PECYPCOB HA menbde
ApKTHKH, B YACTHOCTH, B IIPHOPESKHOHN 30HE M HA memb(e [leqopckoro
u benoro mopei. Ilpu 3T0OM OCTPO CTOHMT BOMPOC O Pa3pabOTKEe H
VCOBEPIICHCTBOBAHHC CYHICCTBYIOIIETO MOHHTOPHHIA YCTBEBBIX
obmacteli pek m Mopeit. OCOOCHHO BAXKHO 3TO IS APXaHTCIBCKOH
00JacTH, TOCKOJBKY €€ CCBEPHBIC TPAHUIBI HMCIOT OTPOMHYIO
MPOTSLKEHHOCTD (0K0JI0 3695 kM) u oMbIBaroTCs benbiv, bapeHueBbM u
Kapckum mopsamu, oOmias Iomaas akBaTOPHA KOTOPBIX (OTHOCSIIEHCS
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K ApPXAHTeNbCKOH 06macTh) cocTaBmser 1275000 kM . DTH aKBATOpHH
HETIOCPEACTBEHHO SIBJIFOTCS 30HOM HAIMOHAJILHBIX UHTEpecoB Poccuu
H, CICOOBATCIBHO, AIMUHHCTpammsa ApXaHTCAbCKOH  o0macTu
OTBETCTBCHHA 3a HSKOJIOTMUYECKOE AKBATOPHH 3TUX MOPEH, W MPeKAe
BCETO X MOOEPEKHH, MPUOPEIKHBIX BOJ H YCTHEB PEK.

[MpuOpekHBIC aKBATOPHH - SBISIOTCSL COCTABHOM YaCTBIO
TEPPUTOPHH Poccwuiickoit Oenepanuu H OXPaHAIOTCA
coorsercTByromuM  DemepanpabiM  3akonoM  [1].  TIpuOpexuHas
AKBaTOPHS MOPS OTMPEACIACTCS KaK MOTPAHMYHAS M0J0CA MEKAY CyIICH
H MOPEM H TPSACTABIICT COOOHM CAMHYIO (DH3HKO-TCOTPAPHUCCKYIO
CHCTEMY, CAMOCTOSITCIBHYIO CTPYKTYPHYIO CIOWHHUIY IaHTmMAQTHOH
000JIOYKH,  OTpaHHYCHHA OCPCTOBOM IHHHCH W TIIyOOKOBOJHOM
JACTHIO MOPA (PaHOH AHA C PE3KHM NMEPETHOOM MOMCPECIHOTO MPORHIL).
YcTheBBIC 001aCTH PEK (YCThA PEK), BKIIIOYAA JICTBTHL, 3CTYapHH,
JaryHbl M IMMAHbI, MPEACTABILIOT COOOW «ITOTPAHUYHBIC» AKBATOPHH
MCKAY PCYHBIMH OacceHHAMH H MOPAMH (OKCAHAMH) H ABISFOTCS
YaCTHIO MPHOPEKHON 30HBI MOPAL.

Oco0o¢ 3HAYCHHC TPHOPCKHOW 30HBI MOPSA COCTOHT B TOM, HUTO
30eCh HAKAIUIMBAIOTCS MAKCHMANBHBIC KOJMYECTBA OPTaHHYECKOTO
BCIICCTBA, KAaK IMOCTYMAIOMIETO C CYIIH C PEYHBIMH BOJAMHM, TAK H
00pa3yIoOIErocss B 30HE CMCIICHHS PEYHBIX M MOPCKHX BOJ. MMEHHO K
3TOW 00JACTH 3CTYapHCB M [JCIBT OTHOCHTCS OOJBIIHHCTBO BCEX
HM3BCCTHBIX MECTOPOXKACHUH HeTH 1 ra3a. CBocoOpasue mpHOpPCKHON
30HBI OOYCIIOBJICHO B3aWMMOJCHCTBHEM IPOLECCCOB, IPOTEKAOIMX HA
cyme, B aTMoc(epe, B TOMMEC MOPCKUX BOA M HA THC. OCOOCHHOCTHIO
XHMHYCCKOTO 3aTPA3HCHHUSA MPHOPCSKHBIX BOJ SABIACTCSA SHAYHTCIIBHAS
HM3MCHYHBOCTh KOHIICHTPAIMI 3arPsA3HATCIICH, BBI3BAHHAS CMCIICHHCM
BOJ  PA3IMYHOTO TCHE3MCA, A TAKKEC JWHAMHKOM  CpEIbI
pacmpocTpaHeHusl. B mpHOPEKHBIX BOJAX TAKKE HAXOAATCSI OCHOBHBIC
paiioHbI pHIOOIOBCTBA U HEPECTA PHIO, MIPOMBICITBI MOPCKOTO 3BEPSL.

W3yuyeHme ®  OTCHCKHBAHHE  MHOTOJCTHEH  M3MCHUYHMBOCTH
THAPOXMMHYCCKUX TAPAMCTPOB MOMKCT OKa3aThCH  «BAKHCHIIHAM
3HAHHEM, IO3BOJLIIOIIMM HE TOJBKO JHATHOCTHPOBATH COCTOSHHC
MPHOPCIKHOH ~ SKOCHCTCMBL, HO M CIYXHTb  BAKHEHIIMM
MPOTHOCTHUCCKIM MatepuajaoM» [2]. JIempTHI PeK, B OCOOCHHOCTH
3CTyapHH, CAy>KaT BeChbMAa JI((CKTHBHBIMH CCAHMCHTAHOHHBIMHA
JOBYIIKAMH, B KOTOPBIX OTIAracTCsl 3HAYUTEIbHAS YACTh MOCTYTAOIINX
HAHOCOB [3]. OcobeHHOCTH MIPOCTPAHCTBEHHO-BPEMCHHOH
H3MCHYHBOCTH THAPOXHMHYCCKAX XAPAKTCPHUCTHK MPHOPCIKHOH 30HBI,
pmouas uW 3B, ompeaemaroTcs reorpa)HUICCKEM  MOJIOKCHHCEM,
MOp(POMETPHCH, THAPOIUHAMHKOHN, THAPOIOTHICCKAMH YCJIOBHAMH H
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aHTponorcHHOM  Harpy3kod. Crermpuxod axBaropuid  ApKTHKH
SIBILTFOTCSL  OOJIINAS 30HAJBHAS TPOTSDKCHHOCTD, JICASTHOHW ITOKPOB
(yCTOMUMBEIH TpHTIAN B PHOPSIKHON 30HE M 3aMCP3AIONIHE YCThA PCK),
TPUJIMBHBIC ABJICHUA.

Eme pa3 oTMeTHM, YTO OCHOBHBIC MHHECPATIBHBIC PECYPCHI CTPAHBI
cocpenoroucHsl Ha CeBepe CTpaHbl - HA TEPPHTOPHH OT OEpEroB
Bapenuesa mopst mo YUykorku. [lo oueHKaMm 3amagHbIX 3CIEPTOB,
CTOHUMOCTh BCCX OCHOBHBIX BHIOB IIOJIC3HBIX HCKONACMBIX Poccun
cocraBaet nmopsaaka 30 tpma goar. (ana cpasaeHusA: CIIIA - oxomo 10
TpiH A0J1.). OTCI0Aa, OUEBUIHO, POb M 3HaUYcHHE ApkTukd n Cepepa
OIS HAIIEH CTpaHbl M OCTAJIBHOM 4YacTH MHUpa. [ €OMOIMTHYECKOE
3HAYCHHE APKTHKH ONpPEACIIETCS TAakke M TeM, uro mo CesepHOMY
JlemoBuTOMY OKEaHy, IO AATBHEBOCTOYHBIM MOPSM IpoxoauT dosee 20
ThIC. KM TpaHUIBI Poccun. OTCrOga 0YCBHIHO, OOOPOHHOC (PAKCTHO-
KOCMHYECKOE) 3HAYCHHUE MOPEH APKTHKH C TOUKH 3PCHHS 00CCIICUCHUS
6e301IaCHOCTH HAIIEH CTPAHBI.

Bce BBIOIECKA3aHHOE TOBOPUT O HEOOXOAWMMOCTH  TOJTOTOBKH
CICIIHAIMCTOB KOHKPCTHO U APKTHKH. PaHee CIICHHAIMCTOB TOTOBHIIH HA
6aze Bepiciero mMopckoro yumimmma mMm. Makaposa, B JIeHMHTpaackoM
APKTHYCCKOM YUHIIHIIE (CPemHSS CHCIHMANRHOS OOpasoBAaHHE), Ceifdac
YacTh CIICHUATHCTOB NIEPECTAN TOTOBUTD, APYTHX CTANO HEAOCTATOUHO. B
CBSI3U C 3THM YTIAll YPOBEHb HCCIICIOBATCILCKUX PA0OT B APKTHKE B IETIOM.

Kak m3BecTHO, B HacTosee BpeMsl YKa3oM mpesmzacHra Poccum
co31aH ueHTp - CeBepHbIi (ApKTHUCCKHI) (eaepanbHbBIH YHUBCPCHUTET,
KOTOPbIA OyAET TOTOBHTH KAJPHI AJIS1 OCBOCHIS APKTHKH, IS PA3BUTHSA
CesepHoro MoOpckoro nyTd. OUCBHAHO, YTO TPH HEM BAXKHO
OpraHu30BaTh MNOATOTOBKY CICHHUAJIUCTOB OKCAHOJIOTOB W APYTHX
CHEIHATBHOCTEH, HEOOXOAMMBIX 1711 ocBocHusI CesepHOro JlemosuToro
OKEaHa, MPIJICTAIOIMUX MOped u pek. Ilo — BmamMoMy HE0OX0IUMO
€037aTh Kapeapy ¢ HCIOIb30BAHHCM ONBITHBIX CHCHHATHCTOB CaHKT-
[eTepOyprcroro TOCYZApPCTBCHHOTO  THAPOMETEOPOIOTHUECKOTO
vHuBepcutera. C apyroit ctopoHb H MHCTHTYT OKEAHOIOTHH TIOHAMAS
BAXHOCTh PACCMATPHBACMOH 3aJa4M TOTOB YYaCTBOBATh B IIOATOTOBKE
CHEUHATHCTOB ISl HCCICAOBAHUS APKTHKH.

Wucturyt oxeanomormm wmMm. II. II. Iupmosa Poccuiickon
akamemmn Hayk (MOPAH) m ero permoHaiabHOE MOApPA3ACICHHUC -
Cesepo-3anagraoe otacneane (C30 MO PAH), pacmosiokeHHOE B T.
AanHreJ'II)CKe, AKTUBHO YYAaCTBYCT B NOATOTOBKEC CIICIHATHCTOB B
obmacTu «okeaHomorus» B Beaymux BY3ax Poccum, takux xaxk MI'Y,
M®TU, MI'TY, MITA (MI'PH) u np., peryJsIpHO OPTaHU30BBIBAIOT
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Hay4HbIC CCMMHAPBHI, IOKOJBI M COBCIIAHUS, B KOTOPBIX NPHHUMAIH
VYaCTHE JTUIJIOMHHKH, CTYACHTHI H acnupaHTs BY30B.

Bemymmue yuensic HMOPAH  oCymmecTBIIIOT — PYKOBOACTBO
KYPCOBBIMH W  JUIUIOMHBIMH padOTaMH  CTYJACHTOB, HAYYHOC
PYKOBOACTBO MATHUCTPAHTAMH 1-T0 M 2-r0 T07A OOYYCHHS, HAYUIHOC
PYKOBOACTBO 3a0YHBIMH M OYHBIMH acmupantamu. 3a 2008 r.
corpymaukamu MO PAH mpoumrano Oomee 70 CmemKypcoB Ams
cTyacHTOB pazmmyeblx BY308 kak B Poccum, Tak m 3a rpanmmed. 1O
PAH c xadeapoit repmoruapomexananku okeaHa MOTH u xadenpoi
okeanonornd MI'Y, a takxke ¢ ydactueM Kadeapsl METCOPOJTOTHH H
rmMatonorun MI'Y, B TEUEeHHE IOCICOHHX JI€T BEAET AKTHBHOC
COTPYIHHYECTBO B PAMKAX COBMECTHBIX YUCOHO - HAYUHBIX IPOCKTOB.
Mexny MOPAH, MOTHU u MI'Y 3akO4YeH IOTOBOP O MOATOTOBKS
HAyYHBIX KAJAPOB M COBMCCTHBIX HAYUHBIX HCCICAOBAaHWIX. Ha
OCHOBAaHHMH cOTJamicHus Mexknay HHcruryrom oxeaHonormun PAH m
MOCKOBCKHM TOCYAapPCTBEHHBIM YHHBEPCHTETOM UM.M.B. JIoMoHOCOBA
1 MOCKOBCKUM (PH3HKO-TEXHHIECCKUM HHCTHTYTOM (TOCYAAapPCTBCHHBIM
vausepcureToM) MO PAH mpenocraBiier ycioBusS A MPOXOKICHI
IPOM3BOJACTBCHHOW MPAKTHKH, B T.U. JKCICAWUIUOHHON CTYICHTAM
Kajenp  OKECAHONOTHH W  METCOPOJIOTHH W KIMMATOJIOTHH
lcorpapmuecroro  (Qaxyaereta MIY w®  crymeHtaMm  Ka(eapsl
TEPMOTrUAPOMEXAHHUKH OkeaHa MOTHU.

IIpu  Armaarmueckom  Otaeneamn MO PAH  ycmemmo
(¢yrxouoHupyeT barruiickuit yueOHO-HAYYHBIH LIEHTP MO OKCAHOJIOTHA
H  TEO3KOJOTHH (bYHL, HAYYHBI ~ KOOPAHHATOP  TPOd.
E M.Emcnbaa0B), HA 0a3c KOTOPOTO OCYHICCTBIIACTCS MPOXOIKICHHC
mpaktukn  cryaeHTamun  PI'Y  wMm. MW Kamra  (Kamummurpan),
reogormucckoro (axymerera MI'Y mm. M.B.JlomoHOCOBA  psaa ap.
By30B Poccuum Ha HayyHoll craHuumu «banTmiickas Koca» H B
naboparopmwix AO MO PAH. ExeromHo cryaeHThI 0a30BBIX Kadeap
MPOXOIAT YUeOHYIO0 MpakTUKy Ha Oase FOskuoro ormenenma MO PAH.
Cesepo-3ananaoe otacncane MO PAH Tawoke TOTOBO CTaTh 0a30BBIM
VUpe:KAeHHeM I MTOArOTOBKH KBaTH()UIHPOBAHHBIX OKCAHOIOTOB CO
crenmamm3anuei:  THApPO(H3HWKA, THAPOXHMHSA, THIPOOHMOJIOTHS,
MOPCKasg TEOJOTHS, TUAPOMETCOPOJIOTHS MW OJKOJOTHUS MOps B
co3JaBacMOM B ApxaHrembcke — ApkrmueckoM — DenmepaibHOM
vHuBepcutere. Ha 6a3e OraeneHus co3AaHa W OCHAIICHA COBPEMCHHAS
XHMHKO-OHOJIOTHYCCKAS ~ JadopaTopua, TPHOOPCTCHBI — HOBCHINHUC
mpubopel  Anst  padotsl B Mope in sutu. OrmeneHme ob0mazaet
KBATM(DHIIMPOBAHHBIMH HAYUHBIMH KaJpaMH, KPOME TOTO BCErJa IpH
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H606XOZ[I/IMOCTI/I TMPUTIACUT AJIA YTCHUA J'ICKI.[I/IfI BCOAYyIIUX YUCHBIX KAK
n3 MOCKBBI, Tak # w3 Apyrux prmaros UHCTHTYTA.

Oco0eHHO 11 HAC BAKHO IOJJACP/KKA M Y4YacTHEC B CO3JAHHC
CTPYKTYPBI AJISI MOATOTOBKH MOPCKHX CIICIIMATHCTOB I HCCIICIOBAHMS
Apxrukn  cnemmamuctoB  CaHKT-IIeTepOyprckoro  ToCyJapCTBCHHOTO
THAPOMETCOPOJIOTHICCKOTO  YHHUBEpCHTETa. [IpM TakoM yaadHOM
CHMOHMO3¢ BO3MOXKHA TIOJTOTOBKA CICHHAINCTOB HA BBICOKOM KaK
TEOPETHYECKOM, TAaK M IPAKTHYCCKOM YPOBHE KOTOpBIE OyayT
3aTpeOOBAHbI A1 OCBOCHHUS AKBATOPHH M PECYPCOB APKTHKH.

bu6anorpadms

1. ®enecpanpHBi 3aKOH O  BHYTPEHHHX  MOPCKHX  BOJAX,
TEPPUTOPHATBLHOM MOPE M MpHIcKamed 30He Poccuiickoit
Oenepannu. M.: 1998, 48 c.

2. IHamnopenko C.H. 3arpsi3HeHne MPUOPESKHBIX MOPCKUX BOJ Poccuu
// Boausie pecypebr. 1997, T. 24. Ne3. C. 320-327.

3. Jmcuupe A.I1. MaprusaneHeiii puiasTp okeaHos // OKEaHOIOTHS.
1994. Tom 34. Ne 5. C. 735-737.

«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 of the Russian Academy of Sciences, V1. Il’ichev
Pacific Oceanological Institute, Russian Federation

E-mail: gavlasova@mail.ru

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 modern oceanologic 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 of settling of World Ocean;
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2. The ancient centers of navigation:

=  Phoenicia (Fig. 1);

The Phoenicia occupied northern part of Mediterrancan 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 of 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 modern Iraq,
between the Tiger and Euphrates Rivers. The center of development of the
most ancient civilization was in a southern part of this territory - in ancient
Babylonia. Northern Babylonia was called Akkad, southern - Sumer. River
and marine transport had great value for Sumerian citics. 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 onc 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. Navigating 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:
- Dom Henrique 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 Bal’boa and his overland travel to the Pacific, named
him, through isthmus of Panama (1512-1513);
Fernan Magallanes and the first global cruise (1519-1521);
Francis Drake and The second global cruise (1577-1580);
Abel Tasman and geographical discoveries in Australia (1642-1643);
. Dutch cartography:
Gerard Mercator (1537-1543);
Abraham Ortelius (1570-1595);
. Russian cartography (17-beginning 18 century).
III part - Geography of the middle of XVII - the middle of XIX
centuries:
1. The Age of Anlightenment:
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 of the Kamchatka
expeditions (1725-1741);
= P Krenitsin and M. Levashov and researches of Aleutian islands
(1766-1769);

= = E W E = &

220



10C50 Conference KoHndepeHuusa k 50-neturo MOK

= Billings and G. Sarychev and researches of northern part of Pacific
ocean (1785-1794);
= Kruzenshtern 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 - Geography of second half of XIX - first half of XX centuries:
1. Researches of Arctic Ocean:

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 of Antarctica:

F. Bellinsgauzen and M. Lazarev and discoveryof Antarctica

(1819-1821);

3.

K. Borchgrevink and the first wintering in Antarctica (1898-1899);
R. Amundsen and discovery of the South Pole (1911);

R. Scott (1912);

Oceanographic researches and their results:

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 part - Modern oceanologic researches:
1. Oceanological research of World Ocean in Russia;

Co NN Wb

. Scientific schools in oceanology;

. Special educational and scientific research institutes;
. Space research;

. New approaches and methods;

. Practical tasks of oceanology;

. Political, economic and social oceanology;

. The international problems in oceanology.

MNPOTPAMMA OBYYEHHA IO KYPCY KAHAUJATCKOI'O
MHWHHUMYMA «<MCTOPHUA H PNITO0COPHUA HAYKHN» B
YACTH UCTOPUHA HAYK O 3EMJIE IO CIIENUAJIBHOCTH

«OKEAHOJOTI'UA»
I'".A. Bnacosa

Tuxooxeanckuii oxeanonozudecxkuit uncmumym um. B.H. Hivuvesa,

Poccuiickas @edepayus
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1 mroms 2005 r. ¢ LEABKO HAYYHOH MOATOTOBKU MOJOABIX
CHCUIMATHNCTOB BBEACHA B ACHCTBUEC NMPOTPAMMA KAHIHAATCKOTO
MuHEMyMa «Hcropust u punocodus Haykm». B 310l mporpamme
«Hctopuss Haykw» UHTACTCA CIOCHHATUCTOM KOHKPETHOH
obnactu Hayku. Ha 6ase yka3aHHOH MPOTpaMMBbl KAHAUAATCKOTO
MuHEMyMa «Mcropus u gunocodus HAyKHM» B YACTH HCTOPHH
HayK O 3eMJIcé IO CIICHHANbHOCTH «OKCAHOIOTHS» BIICPBBIC
cO3JaHa TporpaMmMa oOOYUCHHS AaCTHPAHTOB, COMCKATCICH,
CTa’KEPOB-UCCIACAOBATENECH, HAYIHBIX COTpPYIHHKOB u
HH)KCHEPOB, 3AIIUINAIOLINX JUCCEPTALMIO HA CTETICHb KAHAUIATA
HAyK IO CHCIHAIBHOCTH «OKCAHOIOTHSD.

OkeaH — 3TO HAIIC MPONITOC W Hamie OyAyIIee, W I TOTO,
YTOOBI MMOJTOTOBUTH MOJOJBIC KAIPHI B OOIACTH MOPCKHX HAyK
HEOOXOAMMO 3HAHUE IPONLIBIX MCTOPHUCCKUX HCCICIOBAHHHA B
OKeaHax W MOpsax. B cBs3m ¢ deM pazpaboTaHHAs mporpaMma
COCTOMT M3 TPEX 4YacTeil, ABE M3 KOTOPBIX - 3TO HCTOPHYCCKHUI
JKCKypc B 00IacTH MOPCKHX Hayk. [lepBas 4acTh BKIFOUACT B
ce0s IPCBHUHA MHP, CBI3AHHBIA C TICPBBIMH BBIXOJAMH JIFOACH HA
MOPCKHE H OKEaHCKUe mpocTopbl: OuHukmsa, MeconoraMmus,
I'pemus, Erumer, Maaus, Kuraii. Bropas gacte sBnsercsa 6omee
00BEMHOH M BKIIFOYACT B CeOS JOCTATOYHO OONIMPHBIN MaTepHAal
okeanonormyeckux uccaeposanui XIII - XIX BB.: 3moxa
BEIMKHX OTKPBITHH, 310Xa MPOCBEINCHHUS, HCTOPHUS OCBOCHUS
ApKTHKH W AHTapKTHABL, W3BECTHBIC OKCAHOTpa(HICCKHC
skcneauuuu («JAuckasepmw», «HemneHmkep», «Buraspy). Tperbs
YaCcTh MPOTPAMMBI — 3TO COBPEMECHHBIC HCCICIOBAHUA,
Brmovaromue XX — XXI BB.

CyTp [aHHOH TPOTPAMMBI 3AKIIOYACTCS B IIOATOTOBKE
MOJIOABIX CHEIHANUCTOB I MOBBIMCHUSI KAUeCTBA WX 3HAHHM,
VUHUTHIBAS HHTETPALUIO CMEKHBIX CIIEIHATBHOCTEH.

[IporpaMma KaHIWZATCKOTO OJK3aMEHA MO (uIoco()CKOM dYacTh
oOmeHayyHOH auctumnHbl «McTopust n gurocodus HayKm» B 4acTH
HCTOPHH HAYK O 3¢MJIC MO CICIMATBHOCTH «OKCAHOIOTHS» - 25.00.28
MpeACTaBIBIET coOOH 00A3aTCIBHBIA I KAXKIOTO COMCKATEII YUCHOH
CTCTICHH KAHAWJATA HAYK COUHBIH MHHHMYM TPEOOBAaHHH K YPOBHIO
3HAHUH B W30paHHOHN HayuHO# oOmactu. Hayka paccMaTpuBacTcs B ¢
HCTOPHUICCKOM PA3BHUTHU H B IIHPOKOM COLNHOKYJIBTYPHOM KOHTCKCTC.

B ocHOBY HACTOAIIEH MNPOrpaMMBbl  TOJOJKCHBI  HUCTOPHA
(pu3IIeCcKOl, YKOHOMHYECKON M COIMATIBHOW OKCAHOJIOTHH, a TAKKE
COBPCMCHHbBIC ~ OKCAHOJOTHYCCKHEC  MCCICAOBAaHMA. Y Ka3aHHAA
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mporpaMMa COCTOMT W3 5 wuacteil: reorpagus JpesHero Mupa,
reorpadus 13-17 BB., reorpadms cepenumsl 17 — cepeaunsr 19 BB.,
reorpadus cepemmusl 19 — cepenunst 20 BB., reorpadus 20-21 BB.

I gacrs - I'eorpagmus Ipesnero Mupa:

1. Teopuu u eunomesvi 3acenenus Mupogoeo oxeana,

2. Jlpesnue ouazu mopennaganus:

=  @unukus (puc. 1).;

QOuHUKUSA 3aHAMANA TOJIOCY NPUMOPbI BJONH CEBEPHOIM HaCTH
BOCTOYHOTO T0Oepekbst CpeIn3eMHOTO MOPSI, OKAiMIICHHYEO C BOCTOKA
JImBaHCKMMH TOpaM¥, KOTOPHIE MECTAMH TIOJCTYTIANH MOYTH BIUIOTHYIO
K Ocpery. B mepBoit momomHe | TRIC. 10 H.3.  (DHHHKHHCKHC
TOCYJAapCTBA YCTAHABJIMBAIOT W MOBCEMECTHO VKPCIULIOT CBOC
(hakTHUECKOE MOTYINECTBO W TOCmOACTBO Ha Cpeanu3eMHOM MOpeE.
W3spesanrocTs Oeperop Cpeau3eMHOTO MOPSA, OOHIIHC 3aIHBOB H OYXT,
OCTPOBOB Hapsiy C OJArONpPHATHBIMH KIMMATHYCCKHUMH YCIOBHSIMHU
CHOCOOCTBOBATIM PAaHHCMY PA3BUTHIO MOPCIUIABAHHA. OUHUKHIIIBI
mporukn w3 Boctounoro B 3amagnoc CpeaH3eMHOMOPEE, Ha
mobepekee APpukH, Taxke B CHIHIHIO H Ha OCTPOB MalbTa B CO3IATH
MHOTOYHCIICHHBIC KOJJOHHH HA MTOOEPEIKBE.

=  I'pemms (puc. 2);

I'permst cocrosra, MTOMAMO COBPEMEHHOM TEPPHTOPHH, CINE M3 BCEX
ocTpoBoB Jretickoro Mops ¢ Kpurom m Pomocom, BCero 3amagworo
moOepeskbsi Maxoit A3uu Ha €BPOIICHCKOM OEpery, a TakKe U3 COTCH
KkojioHHH B MpamoproM, UeproMm H CpeIH3EMHOM MOpPsAX. PasBHTHIO
TPEYECKOT0 CyJOXOJCTBA OUYCHb OIAarOMPHATCTBOBAIMN reorpaduieckoe
MONIOKECHUE M KJIMMATHYCCKHE YCIOBHA | penuu: oOMiIme OCTPOBOB,
TIyOOKHC 3aTHBBL, OOBIIOC YHCIIO 3AKPHITHIX OYXT W TABAHCH, XOpomas
MOTOA C BECHBI 0 OCCHH, AYIOIIHEC BCE JIETO CEBEPHBIC BETPHI, H
MPABHJIBHBIC OPH3BL, 4 TAKKE ONATOMPHATHAT U1 MOPCIUIABAHMSA
MPO3PAYHOCTh BO3AYXa. | pedecKue MOPSKH YIPABILLIH KOPAOIIMH IO
CONHIY H 3Be3JaM. ['pekaM MPHHAIJIC)KHT OTKPHITHE INHUPOTHI H
JonroTel. TeM HE MEHee, TPEKH YCTYHAmH (PHHHKHHIIAM B HCKYCCTBC
CYJOCTPOCHHS H CYAOBOXICHHS, PEIKO BBIXOJHIH 33 IPEICIBI
I'epkynecosbix CTon00B.

=  Meconoramus (puc. 3);

MeconmoTtaMckas HUBHIM3AIMA BO3HHUKIA HA bamkHeMm BocToke Ha
Teppuropun cospeMcHHOro Wpaka, mexay pexamm Turp m Esdpar.
Lientp pa3BHTHS ApEBHEHIIICH IUBUIN3ALUU HAXOAWICS B FOXKHOH YACTH
3TOH TeppuTOpMH - B ApcBHCH BaBunowun. CeBepHasa BaswaoHHS
HOCHJIA Ha3BaHHC AKKAZ, 1oxkHad — [ymep. Lllymepcroe cyaA0CTpoCHUE
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65110 BBICOKO pa3zBuTo. OO 3TOM rOBOPAT JANBHUC IIJIABAHASI HA BOCTOK
- B Unamro, Ha 3aman - k AQpuUKaHCKHIM OeperaM.

= Eruner (Puc. 4);

Ve B 3300 roxy mo H. 3. monumn napycHuku o Humy. CHavama ux
Jemanmd w3 CTeOned mammpyca, a TITh BEKOB CIYCTA HOSIBIIINCH
JICPEBSIHHBIC JIOJKH C BECIaMH | mapycoM. OHH yrke BhIxoaumm u3 Huma
B Mope. Bo BTOpOM THICSTYCHCTHH A0 H. 3. Ermmer Opmn omHOM H3
KPYITHEHIINX MOPCKHX JEp:KaB TorgamHero Mupa. Erumerckue kopadim
Oopo3mmmu HE TOMBKO Cpemu3eMHOC MOpPS, OHH BBIXOJHIH B
HWnpauiickuif OK€aH MO CHEUMAIbHO MPOPBITOMY KaHaay K KpacHomy
MODIO.

*  HWnugus,

JpeBHUE HHAYCBHI CTPOWIH CYJA W3 JPEBECHHbI TMMAJaWCKOro
keapa. B aro Bpems Muans 6b11a nseTymen crpaHoi, u yxe B IV B. H.
3. ToproBis ¢ lepcueii, Apaeucii u KutacM ObUTH OOBIMHBIM JCIIOM, H
MIPOBOAMIIACK, TTIABHBIM 00PA30M, MOPCKHUM Iy TEM.

=  Kuraii (puc. 5).

[lo MHEHMIO MHOTHMX CHCUIHAIHCTOB, KHTAICKOEC CYAOCTPOCHHC
HAYaJI0Ch paHsie, yeM B Erunre. Ha CBOMX CyAax KUTAHCKHE MOPIKH
JoxoamaH A0 OceperoB MEKCHKH, FOTO-BOCTOYHOW W IOTO-3aMATHOH
Asmn, mepecekamn WMummtickuit w1 Tuxuit okeansl. boiee 300 BumoB
Kopabiei Ob1I1o MocTpoeHO B Kurae, 1 HEKOTOPbIC W3 HUX COXPAHHIIHCH
J0 Hammx JHEH. VX kopabmu Osimm paccumranbl Ha 1000 denoBek u
Oonce. Kuraiimam MpHHAIICKAT CO3IAHIC KOMIIACA.

II vacts - I'eorpa¢usa XIII - XVII BB:

1. Hasgueayuonnwie npubopsr,

2. Onoxa Benuxux Omxpvimuii:

Mapk Iosno u ero Mmopckue nytemectsus (1254-1324);
Xpucrodop Konymo6 u otkperrue v Hosoro ceera (1492-1493);
OTKphITHE IOPTYTAIBLIAMHE Iy TH B VHAMIO:
Ierpux SHpHKe-MopemiaBatensb (1434-1460);
Juam Baprongomey u oTkpeirHe Mbica Jlo0poit Hagexmsr (1488);
Backo ae 'ama u ero mytemecrsue B Muamio (1497-1499);

e Backo e bams0oa u ero CyXOIyTHOE Iy TEIIECTBHE B HA3BAHHBIHA
M Tuxuit oxkeaH yepe3 [Tanamckumit mepemeek (1512-1513);

e OcpHanno MareinaH u epeoe KpyrocserHoe miasaHue (1519-1521);

e ®OpeHcuc Jlpelk U BTOPOE KpyrocseTHoe miasanue (1577-1580);

o Aodcms TacMman u reorpaduyeckue oTKpbITHA B ABcTpaym (1642-1643);
3. Toananockue xapmoepaghbi:

=T'epapa Mepkarop (1537-1543);

= Abpaxam Oprenmii (1570-1595);
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4. Pyccxas xapmoepagut (17 — mHauano 18 BB.).
IIT yacts - T'eorpadmsn cepennnnl XVII — cepemmnnl XIX BB.:
1. Onoxa IIpoceewerusa:
= OcT-UHackass KOMITAHHS,
s[Toucku CEBEPO-3aAMATHOTO MPOX0oAa W3 ATHAHTHKH B THxuid
oxkeaH (1506, ...1906);
s[lonckH CEeBEPO-BOCTOMHOTO MPOXOA W3 ATHAaHTHKH B Tuxui
okeaH (1553,...1920);
= JbxkedMe Kyk, dKCIIEAMIUH M OTKPBITHE [ aBaiCKHX OCTPOBOB
(1768-1780);
= Jlxxopmx Bankysep u uccmenosanna Ceseproit Amepuku (1790-
1795);
»Jlyn AutyaH ne Byreneuib u mepBast ppaHIy3cKas KPyrocBeTKa
(1766-1769);
= Kan ®pancya Jlanepy3s u HCCACIOBAHUS CEBEPO-3aMlaJHON YACTH
Tuxoro oxeana (1785-1788);
=»Ce3ap /droMOH-/IFOPBHIP M TOWUCKH MPOMABIICH 3KCICIUIHH
Jlamepy3sa (1826-1828);
2. Poccuiickue uccneoo8anus.
*Buryc bepmar m Anekceit Umpmko u wmrorm Kamuarckmx
akcneauui(1725-1741);
=[lerp KpenuobiH u Muxaun JleBamoB H  HCCICIOBAHHA
Aneytckux octpoBos (1766-1769);
sHocu(p bummunrc m Taspumma Caperes W HCCICAOBAHMSA
ceBepHoit yactu Tuxoro okeana (1785-1794);
sWpan KpysenmrepH u FOpumit Jlucsuckuit m mepBas pycckas
kpyroceetka (1803-1806);
= Orro KomeOy u nccaemosannsa Tuxoro okeana (1823-1826);
»Oemop Jlutke u uccmenosanna CeBepHBIX Mopeit (1826-1829).
IV _uacrs - T'eorpapust BrOpoii mosnoBmabl XIX mn mepsoii
noJ10BuHbI XX BB.:
1. Heeneoosanus Ceseprozco Jleoosumozo oxeana:
=®. Hancena (1893-1896);
= Pooept [Tupu u oTKpBITHE CeBEpHOTO mMomoca (1909);
= Poccuiickue uccmenosaremu Apkruku: Snyapa Toms (1885-86);
Anexcarap Komuak (1899); I'puropuit Cemos (1912);
2. Hceneooganust AHmapkmuobt:
= OQaneit bemmHcray3eH wm Muxaun JlazapeB H  OTKDBITHE
Amntapkruast (1819-1821);
= K. BopxrpeBuHk u nepsas 3uMoBKa B AHTapkruae (1898-1899);
= P. AMyHICEH U OTKPBITHE KO’KHOTO mommoca (1911);
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= P. Crotr (1912).

3. Oxeanoepagpuueckue Uccne0o8aHUL U UX UINOSU:

= Oxcneanumn «YemmeHmkepa» (1872-1876);

= Creman MakapoB u 3kcreaunu Ha «Butase» (1886-1889);

= Oxcmemuunn «Juckasepm» (1602-1616, 1776-79, 1790-95, 1904-
04; 1929-31).

V gacth - CoBpeMeHHBIE OKEAHOIOTHICCKAE HCCICTOBAHNS:

1. Oxeanonozuueckue uccreooganua Mupogoeo oxeana ¢ Poccuu,

2. Hayunvie wxosivl ¢ oxeanoio2u,

3.  BosnuxuoseeHue  cneyuivhblx  Y4eOHbIX U HAYYHO-
UCCNIe008aMENLCKUX UHCHIUMYINOG,

4.  Kocmuuecxue uccieoosanus,

5. Hoswie nooxoowt u memoowi,

6. [lpaxmuueckue 3a0a4 OKeaHONO2UU,

7. Honumuueckas, IKOHOMUYECKAS U COYUATLHAL OKEAHONO2US,

8. Meosicoynapoonwie npobiemol 8 OKeaHOIO2UU.

bubanorpadms

1. Anexcees I1.B. Uctopus ¢punocodun. M: u3n-Bo «IIpocmekty», 2006.
237 c.

2. Koxanosckuit B.Il. | Jlemkesuu T.I'., Maram T.II., ®arxu T.b.
OcHoBbl (punocouu Hayku. PoctoB-Ha-JIoHY: W3a-BO «DCHHKCY,
2006. 603 c.

3. Koxanoeckmit B.II. , Jlemkesuu T.I'., Marsam T.II., ®arxu T.b.
®unoco(us HAaYKH B BOMPOCaX M O0TBETaX. PocToB-Ha-Jl0HY : H3I-BO
«®eHHKCY, 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 studics 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 cnough;
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 of training in the preservation of the natural state
of waters of the oceans and seas of the Masters and Bachelors
includes a set of 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 modern 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 modern 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 of a condition of waters of the most vulnerable
coastal water arcas. Much 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 arcas, 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 of 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 scas 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 communitics that provide
the main products of organic matter (coastal waters, near bottom layer,
the surface microlayer of water, euphotic layer, estuaries, etc.). In the
open arcas of the seas and oceans there are observed mainly low
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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 of 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 ccosystems 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
bevond 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
maring 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 of 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 wvaluation 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, arc 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.c.
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 of 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. Much attention is paid to the
processes taking place in them. The program provides knowledge
nceded 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 modern laboratory equipment, that takes
place on the Oceanology Department. During the expedition, students
perform the full range of hydrometeorological and hydrochemical
studies using modern equipment and computer technology.

Department of Oceanology 1is the basic training for the
P. P. Shirshov Oceanology Institute RAS. On the basis of the Southern
branch of the Institute of Occanology 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 of field
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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 of 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 of 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 of 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 of 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 Sceletonema 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 of material available offering different options for
protecting waters of the bay and the rational use of water areas..

Fig. 2. Distribution in water temperature (°C) on the surface in winter
in 2001 (a) and 2006 (b)

J m )\

Fig. 3. The distribution of phytoplankton biomass (mg/m3) in winter in
2001 (a) and 2006 (b)
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Students write papers and theses, based on materials of these
expeditions. In scientific papers students use the materials of research
expeditions organized by other organizations, including the Institute of
Ocecanology, were they receive special practical education. In last years,
student researches on the White Sea on the basis of the White Sea
Biological Station of Moscow State University were intensified. In
several recent years students and masters take part in the field studies
not only in summer but in winter. During summer practices and winter
expeditions large volumes of oceanographic research were carried out.
On the example of the White Sea, students are introduced to traditional
for department branches of oceanography - the study of tides and sea
ice. In 2009 year, the expedition was organized during the special
practices at the Baltic Sea. Periodically participating in expeditions to
the Black, White, Baltic and Caspian Sea, students are able to compare
the environmental conditions in these seas, especially their hydrological
and hydrochemical regime of the water situation and its impact on
biological communities.

MNOATIOTOBKA CIENNUAJIUCTOB B OBJIACTH OXPAHbBI
MOPCKO# CPEJBI H YCTOMYMBOT'O HCIIOJIb30BAHUSA
EE PECYPCOB
C.A. To6pomo0oB, B.C. Apxumxun., A.B. [Toxakosa, T.B. Tomaxosa
MI'Y um. M.B. Jlomonocosa, Poccuiickaa @edepayus
K xorHny XX Beka OAHHM H3 INPHOPHTCTHBIX HANPABICHHU
HCCIICAOBAHUM  OKPYXKAIOMIEH Cpeapl CTajga OHeHKa eé
JKOJIOTHYECKOTO COCTOSIHHSI M HPOMCXOMIHX H3MCHCHHH.
Hambonee OTIACHBIMHA HApYLICHHUSIMH, BBI3BAHHBIMH
AHTPOIIOTCHHOM IEATECIBHOCTBIO, MOTYT OKA3aThCsl TE, KOTOPBIC
3aTparuBaroT MUpPOBOH OKeaH. YCTOHYMBOCTh OKEaHa K
BHCIIHHM  BO3JACHCTBHSAM  JOCTAaTOYHO  BEIHMKA, OIHAKO
HAPYHICHHOE PaBHOBECHE B MHpPOBOM OKEaHE OUCHB CIIOMKHO
BOCCTAaHOBHTh. B OKeaHe 1O BceH TIIyOWHE CCTh JKH3HB,
aOMOTHYECKUX 30H MPAKTHYECKH HET, XOTS OCHOBHOC HACEICHHUC
COCPEIOTOUCHO B MPHOPEIKHBIX 30HAX M MOBEPXHOCTHOM CIIOC,
MPH 3TOM CYIIECTBYET TECHAs (DYHKIMOHATBHAS 3aBHCHMOCTH
MEXKIy AWHAMHKOHM BOJ W HACCILIOIMMH HX OPTaHM3MAMH. 32
CYET THAPOAMHAMHUYCCKHX IPOLECCOB 3aTPS3HSIOIINC BEIICCTBA
B OKCAHAX M MOPSX, MOTYT, B OTJIMMHE OT HA3EMHBIX 3KOCHCTEM,
JANCKO PaCIpOCTPAHATHCA IO IPOCTPAHCTBY M TIyOHHE.
[To3atoMy mpw HM3YYCHHH PEAKIMU OTACIHbHBIX BHIOB MOPCKHX
OpPTaHW3MOB M 3KOCHCTEM B IIEJIOM HA BHCIIHHC BO3ACHCTBHI,
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HCCIICIOBAHUM OHOTCOXHMMHYCCKHX [HKIOB 3arps3HSFOLINX
BCIICCTB, HX IIOTOKOB H606XO£[I/IMO 3HAHHUC CCTCCTBCHHBIX
XapaKTEPUCTHK COCTOSHHUS OKCAHA.

Ha xadenpe oxeanomormm MOCKOBCKOTO YHHBEPCHTETA
uM. M.B.JlomoHocoBa MOATOTOBKA CTYACHTOB o
CHCIHANBHOCTH «OKCAHOJOTH», TMOMHMO OCHOBHBIX 0a30BBIX
KypCOB, BKIFOYACT JICKIMOHHBIE KYPCHI 3KOJOTHYECKOTO
HANPABICHUS, pazpaboTaHbl TaKXKe HWHHOBAIIHOHHBIC
00pazoBaTebHbIC MAarucTepcKue IporpamMMbl «OkeaHorpadus
menb(a» u «YCTOHINBOE Pa3BUTHE MPUOPEKHBIX AKBATOPHID.

CoxepaHne TOATOTOBKH CICHHAINCTOB B  00NacTu
COXPAHEHHS ECTECTBSHHOTO COCTOSIHHS BOJ OKCAHOB M MOPEH Ha
YPOBHE MATHCTPOB W 0AKATABPOB BKIIIOYACT HAOOP AMCIIUILIHH,
OPHCHTHPOBAHHBIX HA MNOHHMAHHC NPOLCCCOB H ﬂBJ’IGHI/IfI,
MPOTEKAIIMNX B MOPCKOU CpeJie MO BAMSHUEM €CTCCTBCHHBIX H
AHTPONIOTCHHBIX (pakTOpoB. BakHeimas dYacTe ImPOTpPaMM
OOATOTOBKH — OCBOCHHC FGOI/IH(I)OpMaI.[I/IOHHBIX TCXHOJIOTHH
XpaHEHUs, OOpPabOTKH ¥ IPOCTPAHCTBEHHOTO IIPEACTABICHUS
JAHHBIX, H606X0£[I/IMI>IX JJI ONCHKH 3KOJOTHYCCKOr0 COCTOIHHA
BOA W 3aKOHOMCPHOCTCH €ro W3MCHCHHH, NPHOOPCTCHHC
HABBIKOB OPraHu3allid MOHHUTOPHHIA, TOJYYUYCHHA PCATBHOTO
OpEaCTABICHUA 0 COIIHAJIbHBIX, OKOHOMHYCCKHX H
JKOJIOTHUECCKAX PUCKAX IKCIIIYyaTAlNH HCCIICAYEMOI aKBaTOPHH,
pa3paboTKe MEp IO OXpaHE W BOCIHPOM3BOJICTBY €& PECypPCOB.
JUIt IpaKTHYECKOTO OCBOSHUS MPOrPAMMBI CTY ACHTBI YYACTBYHOT
B MOPCKHX H 6epeFOBI>IX OKCIIC TUITHAX, OPraHu3y EMBIX
reorpaduucckumM axyaprerom MI'Y um. M.B. JlomoHOCOBA HITH
APYTAMH OPTaHU3AIMUAMHU, B KOTOPBIX OHH BBINOJTHAOT BCCH
KOMIDIEKC ~THAPOMETCOPOTIOTHICCKHX M THAPOXHMHUYCCKHUX
HCCICAOBAHUN C HCTIOIB30BAHHEM COBPEMCHHOH aIMapaTrypbl U
BBIMHCIIATCIIGHOH TCXHUKH. BOJbIIOC 3HAYCHHC I8 YUCOHOTO
MPOIIECCa HIPAcT OCHAMEHHOCTh Ka()eapbl COBPEMEHHBIMH
mpudopamu. Kadeapa oxeamomormm — ©0azoBas kadempa
MOATOTOBKM crenuanuctos amt MucTHTyTa OkeaHonormun PAH
nm. I1. TT. [upmmosa, B FOkHOM OTAEICHHH KOTOPOTO MPOXOJNUT
yucOHAS MPAKTHKA.

[Noaroroeka mo 00pa30BATEIbHBIM MPOTPAMMaM HA YPOBHE
MarucTpoB  TPEAyCMATPUBACT  HPHOOPETCHHEC  HABBIKOB
TEOPETHUYECKOTO M IPHKIATHOTO KOMIUICKCHOTO MCCICIOBAHIA U
aHAMM3a COCTOSHHS BOJX HAWOOJICE VSI3BUMBIX IPUOPEIKHBIX
akBaropuil. bompmoe BHUMaHHE YACMACTCA  IMpOLECCaM,
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MPOUCXOAAMMM B  HHX. [IporpaMmaMu  IpPeayCMOTPEHO
MONyYCHUE 3HAHUHM, HEOOXOAMMBIX M1 HPOTHO3HPOBAHHS
H3MCHCHMHM KA4eCTBA MOPCKHX BOA H THAPOSKOIOTHUYCCKHX
TIOCIICACTBHH HM3MCHECHHUSI COCTOSHUS HMPHOPEKHBIX AKBATOPHH,
OCBOCHHE OCOOCHHOCTEH MOHHUTOPHHTA MPUOPEKHBIX AKBATOPHH,
OCHOB MATEMATHYCCKOTO MOJCTHPOBAHMA MPOUCXOAAIUX B HUX
MPOLICCCOB.

K xoHmy XX Beka OJHMM H3 TPHOPUTETHBIX HATPABICHUN
HCCICIOBAHUH OKPY KAIOMICH Cpeapl CTAJNa OLCHKA & IKOJOTHYECKOTO
COCTOSIHMA M TPOHCXOMIMHX W3MCHCHHH. Hambomee omacHsIMH
HAPYWCHWAMH, BBI3BAHHBIMH aHTpor[OFeHHOI\/'I ACATCIIBHOCTBO, MOIYT
0Ka3aTbCsl T€, KOTOPBIC 3aTparuBaroT MHUPOBOH OKEaH. YCTOMYHUBOCTH
OKECaHA K BHEIIHWM BO3JACHCTBHSIM JOCTAaTOYHO Beimka. OmHAKO ecim
paBHOBecHe B MupoOBOM OKeaHe OyJeT HAapyIICHO, €T0 OYCHb CIO0KHO
BOCCTaHOBHTH. B OKeaHe 1m0 BCEH TIyOMHE €CTh YKH3Hb, AOMOTHYCCKUX
30H NPAKTHYECKH HET, XOTS OCHOBHOE HACEICHHE COCPEIOTOUYCHO B
MPUOPEKHBIX 30HAX W IOBEPXHOCTHOM CJO€. MEXIy THAPOJIOTo-
THAPOXUMHICCKHUMHU YCIIOBHAMH, Z[I/IH&IMI/IKOfI BOJ H HACCILIIOIMUMH HX
OpPraHM3MaMH CYIICCTBYET TECHAA (PyHKIHMOHATHHAS 3aBUCHMOCTh. Ha
OMOTHYCCKYIO COCTaBILTIOLIYED MOPCKHX 3KOCHCTEM CYIICCTBCHHOC
BIMSHHE OKA3BIBACT AHTPONOTEHHOE BO3AciicTBHe. MccienoBanue
MOPCKOM Cpelpl, €€ HU3MCHCHUN TOJA BIMSHHEM aAHTPONOTEHHBIX
(hakTOpPOB, B TOM YHCIIC, 3aTPA3HCHUA, HCPA3PBIBHO CBA3AHO C OLICHKOM
VCIIOBHH CYIIECTBOBAHMS MOPCKUX OPTaHU3MOB. 3arps3HCHHEC MOPCKUX
BOA  HE(QTAHBIMH  YTJICBOJOPOJAMH,  TSDKENBIMH  METAJUIAMH,
CHHTCTHYCCKHUMH TMOBCPXHOCTHO-AKTUBHBIMH, OPraHnCCKuMHA H
OMOTCHHBIMH BCICCTBAMH H JpP. B IOCJHCTHHC ACCATHIICTHS CTAlo
OJHHUM u3 OCHOBHBIX (I)aKTOPOB, HApymarmux CCTCCTBCHHOC
()YHKIMOHMPOBAHHE MOPCKHX 3KOCHCTEM. BONbIIyI0 OmacHOCTh It
BCEX YKUBBIX OPTAaHM3MOB ITPEICTABILIIOT XJIOPOPTAHNICCKHIE BEIIECTBA.

OCHOBHBIC ~ 3aKOHOMEPHOCTH  PACIPENCICHUSI  3arps3HIIONIINX
BEOICCTB B MHPOBOM OKEaHE OIPEACILIOTCA THAPOAMHAMHICCKUMHU
(akTopamm, CHOCOOCTBYIOIIMMH  PACCCSIHHIO HWJIH  HAKOIUICHHIO
3arps3HSIOMMX BEIIECCTB, YCKOPEHHIO WM 3aMEUICHHIO IIPOIICCCOB
CAMOOYHIIICHHA. 3arpsi3HSIONINEC BEIICCTBA B OKCAHAX M MOPSIX MOTYT
JANICKO PACHPOCTPAHSITECS MO MPOCTPAHCTBY W INIYOHHE B OTIHMUHE OT
HA3EMHBIX 3KOCHCTEM. HamOOnbIIyl0 OMACHOCTh IPEACTABILICT
IPHYPOICHHOCTP HHTCHCUBHOTO AHTPOIIOTCHHOIO BOSZ[GfICTBI/DI H, KaK
CICACTBUC, IMOBBIMICHHOTO COACPIKAHUA TCXHOTCHHBIX HpHMeCGfI K
30HAM COCPEJOTOUCHUS M AKTHBHOTO PA3BHTHS COOOIIECTB MOPCKHX
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OPTaHM3MOB, CO3JAIOIMNX OCHOBHYHK) HPOJYKIHEO OPTaHHYECKOTO
BEIIECTBA (IPUOPEKHBIC AKBATOPHH, TIPUIOHHBIH CITOH, IIOBEPXHOCTHBIH
MHKPOCIOH BOJBI, 3B(YOTHUCCKUH CIIOH, 3CTYapuH | T.1.). B OTKpBITHIX
palioHaX MOpSH W OKCAHOB HAOMFOMAIOTCA B OCHOBHOM HH3KHC
KOHIICHTPALMH  3arps3HSAIOIIAX  BCIICCTB, OIACHOCTh  KOTOPBIX
3aKIFOYACTCS B XPOHMUECKOM XapaKTEPe BO3ACHCTBHS HA THAPOOHOHTOB
W HAKOIUICHWH TOKCHKAHTOB B mHINeBOH wnemw. [losroMy 3HaHmWE
€CTECTBCHHBIX XaPAKTCPHUCTHK COCTOSHHMSA OKECaHA HEOOXOAMMO IIpH
H3YUYCHHH PEAKIHUH OTICIBHBIX BHAOB MOPCKHX OPTaHH3MOB H
SKOCHCTEM B IEIOM HAa BHCIIHHE BO3ICHCTBUS, HCCICIOBAHHH
OMOTCOXMMHUYECKUX IUKIOB 3arPA3HSIOMIX BEIICCTB, X MOTOKOB.

BimsiHne aHTpPOMOTCHHBIX (DAKTOPOB HA COCTOSIHHE MOPCKHX
SKOCHCTEM — 3T0 MCEXKIUCHUIUIMHAPHAS IPOOIEMa, BKIFOYANOMIAS
OLICHKY HM3MCHEHHH Cpenbl M OTBETHBIX PEAKIHUIl OHOJIOTHYECCKOTO
coobmecrBa. [losromy Ha Kadeape okeaHOIOTHH MOCKOBCKOTO
yHuBepcuTera HM. M B. JIOMOHOCOBA TOATOTOBKA CTYACHTOB MO
CHCUIHATBHOCTH «OKCAHOIOTHS», TIOMHMO OCHOBHBIX Oa30BBIX KYpCOB,
BKIIFOYACT  JICKIMOHHBIE KYpPCHI ~ JKOJIOTHYECCKOTO  HANPABICHHI,
pa3paboTaHbl TAKKE HHHOBAIIMOHHBIC 00pPA30BAaTCIBHBIC MATHCTEPCKHUC
mporpammbl  «OkcaHorpagusas menbPa» u «YCTOHUHBOC Pa3BHTHC
MPHOPSIKHBIX aKBaTOpHit». OOpa30BaHHC I YCTOWUMBOTO PASBHTHI
pacmmpsieT paMKH TPATUIHOHHON IOATOTOBKH OKEAHOJOTOB, BKIFOUAS
H3YUCHHE HE TOJBKO SKOIOTHUICCKUX AMCIMIUINH, HO U SKOHOMHUICCKHX,
LEIbE0 KOTOPBIX SIBISIETCS TNPHOOPETCHHE HABBIKOB BBIPAOOTKH
pexoMeHAanui Mo 3 PEeKTHBHOMY HCIOIB30BAHUIO MOPCKHX PECYPCOB.

ConeprkaHne TOATOTOBKH CICHIHAINCTOB B OOJNACTH COXPAHCHHS
€CTECTBEHHOTO COCTOSHHSI BOJ OKEAHOB H MOPEH HA YPOBHE OaKaIaBpoB
W MarHCTPOB BKJIIOYACT HAOOP AWCUMIUIMH, OPHCHTUPOBAHHBIX HA
TTOHUMAHHE MPOLIECCOB U SIBJICHUH, MPOTEKAOIINX B MOPCKOH Cpeae Moz
BIISHHCM CCTCCTBCHHBIX M AHTPOMOTCHHBIX (hakTopoB. OneHKa
BIISIHHUSL 3arpsA3HCHHMS HA THAPOOMOHTOB, IIPOTHO3  COCTOSHHSA
KOCHCTCMBI MPSACTABIIOT COOOH CIIOKHYKO 3a7ady. TOKCHYCCKHC H
MOPOTOBBIC KOHIECHTPALIMH 3aTPS3HAIOIINX BEIIECTB I PA3HBIX BHIOB
THAPOOHOHTOB MOTYT OTIMYATHCS HA HECKOIBKO MOPSIKOB BEIIMUHMHBL.
CymecTBeHHOE  3HAYCHHE  NPH  ONPEIACICHHH  ONTHMAIBHOH
AHTPONIOTCHHOM  HArpy3KH HWMEET reorpaMueckoe  MOJIO0KCHHE
akeatopud. Il03TOMy BOBHHKAECT HEOOXOJMMOCTh OIICHHUTH MEpY
€CTECTBCHHOTO  «MMMYHHTETa»  KOHKPETHOH, pPaccMaTpHUBAEMOH
AKBAaTOPHUH, TO C€CTh ACCHMHLIHOHHYIO EMKOCTh — CIOCOOHOCTH
MOPCKOH 3KOCHCTEMBI 32 CUET BCEX MPOIIECCOB OOCCIICUNTH 3AIMUTY OT
BHCIHETO BO3JCHCTBHA M COXPAHHTh CBOM OCHOBHBIC CBOWCTBA.
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KonnuecTBeHHOE ONMpeaencHHe ACCHMUIALMOHHON EMKOCTH MOPCKOH
3KOCHCTEMBI IPEACTABIIACT CO00H KOMIUICKCHYTO 3aaa4y. [t mporHo3a
HW3MEHEHHH 3KOJIOTHYCCKOTO COCTOSIHMS BOJ, HOPMHPOBAHUS BHEITHETO
BO3/ICHCTBHS HA MOPCKHE JKOCHCTEMBI M OIPENCICHHUS JOIy CTHMBIX
HArpy30K CTYACHTBI OCBAHUBAKOT OCHOBBI MATEMATHYCCKOTO
MOJICITHPOBAHM, KOTOPOMY yIeisieTcst ocodoe BHuManue. HecMoTpst Ha
TO, YTO IPUPOTHBIC ITPOIECCH B MOPCKOM CPEIE TECHO B3aMMOCBSI3AHBL,
MHOrooOpaszue BCEX HX BHCIIHMX W BHYTPCHHUX ITPOSBICHUH
3aTpyAHACT MOACIUPOBAHKUE. BOJBIIMHCTBO MAaTEMATHUECKUX MOJACICH
ONMMCHIBACT HamOONee  3HAYMMBIC  JJIEMEHTHI  CHCTEMBL  Jlma
MPEACTABJICHHUS KAPTHHBI 3arPSA3HCHHS, C€r0 pACHpEJCICHUS B
MPOCTPAHCTBE M BO BPEMCHH HCIONB3YIOTCS OICHKH HA OCHOBC
6anaHcoBOil MOJEIM, YUUTHIBAOMCH IMOTOKH 3aTPS3HSFOINMX BEIICCTB.
PasBuTHEe MaTEeMaTHUECKOTO MOJCIHPOBAHHWE — OCHOBA AN OLCHKH
HAPYIICHUH TUAPOJIOTHYECKOTO M THAPOXUMUYECKOTO PEKHUMOB,
MPOIIECCOB  TEIUIO-, BIAro- MW Ta3000MEHA MCEKIYy OKCAaHOM H
aTMoc(epol, aKKyMyIIIMHA 3arPA3HSIOIINX BEIIECTB HAa MOBEPXHOCTIX
pasnena — TECOXHMMHYECKHX Oapbepax, TO €CTh B TaK HA3bIBACMBIX
KPUTHYECKHX 30HAX, TAC MPHUPOTHBIC IPOLECCH HAHOOIEE CIOKHBI H
JAHHAMHYHBI, TOC HauOOoJIeC AKTHBHO NOPOTCKAKOT TCOXHUMHYCCKHC
TIPOIIECCHI M PA3BUBAIOTCSI MOPCKUE OHOIOTHICCKAE COOOMIECTBA.

Baskmeimasg  4acTh  NpOrpaMM  MOATOTOBKH —  OCBOCHHE
reomH()OPMANMOHHBIX  TEXHOJOTHH  XpaHCHHSI, OOpaboTkHm W
MPOCTPAHCTBCHHOTO MPCACTABICHHA JAHHBIX, HCOOXOAHMBIX A
OIICHKH 3KOJIOTHYCCKOTO COCTOSIHHA BOJ W 3aKOHOMEPHOCTEH €ro
HU3MCHCHHH.

IMoarotoBka ™m0 00pa3oBAaTCABHBIM MTPOTPAMMAM HA YPOBHC
MAarucTpoB MPEIyCMATPHBACT MPHOOPETEHHE HABBIKOB TEOPCTHIECCKOTO
1 TIPHKJIATHOTO KOMILIICKCHOTO MCCIICAOBAHUS M AHAIH3A COCTOSIHUS BOJT
HauOO0JIeC VA3BHMBIX HPHOPCKHBIX AKBATOPHI. BONBIIOC BHUMAHHUC
VACISIETCSl NPOIECCaM, MPOUCXOMSMEMM B HHX. [Iporpammamu

MPeIy CMOTPEHO MOy YCHHE 3HAHUH, HCOOXOTHMBIX i b
NPOTHO3UPOBAHMSA  W3MCHCHUHW  KAa4eCTBA  MOPCKMX BOA M
THAPOIKOJIOTHUCCKUX TOCJICACTBUI H3MCHCHHS COCTOSHHS

TPUOPEKHBIX AKBATOPHI, BOSHUKAIOIINX B PE3YIBTATE AHTPOIIOTCHHOTO
Bo3aclicTud. [IproOpereHHE HABBIKOB OPraHM3ALMU SKOJOTHYCCKOTO
MOHHTOPHHIA, 3HAHWEC OCOOCHHOCTCH NPHOPEIKHBIX AKBATOPHH
MO3BOMACT CTYACHTAM IOJNYYUTh pEANIBHOC MNPEACTABICHHE O
COLIMATBHBIX, 3JKOHOMHYECCKHUX M JKOJOTHYECKHX PHCKAX 3KCIUTyaTalud
HCCICAYEMOH  akBaTOpuH, paspaboTke MEp 10 OXpaHe H
BOCIIPOH3BOACTBY €€ PECYPCOB.
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JI1s IpakTHYEeCKOTO OCBOCHHS MPOTPAMMBI CTYCHTHI YYACTBYIOT B
MOPCKHX ¥ OCPEroBBIX IKCICAMIIUIX, OPTaHMU3YEMBIX IeorpadHIeCKuM
¢axkymprerom MI'Y  mm. M. B. JlomoHOCOBAa WM APYTHMH
opranm3anusaMu. bonpimoe 3HaUCHWE AN YICOHOTO IPOIECCa MIPacT
OCHAIEHHOCTh Ka(enpsl COBpPEeMEHHBIMH mpuOopamu. Bo Bpems
SKCHCANIUH CTYACHTHI BBITTOTHSIOT BECh KOMIIJICKC
THAPOMETCOPONOTHYCCKUX M THAPOXHMHYCCKHX HCCICAOBAHHN C
HCHOJB30BAHMEM COBPEMEHHOM ammapaTypsl W BBIMUCIUTCIBHON
TEXHUKH.

Kagenpa oxeanomormm — ©OasoBat kadeapa TOATOTOBKH
cnenuamctos Ayt MuactrTyTa okeanonoruu PAH wuwm. I1. T1. Hupmosa.
Ha 6a3e IOxuOM oTmencHmm MHCTHTYTA OKEAHONOTHH CKETOJHO C
1999 1. mPOXOIAT ICTHHC (MIOHB-HIOJB) VICOHBIC MPAKTHKHA W 3HMHHUC
(koHCD AHBapA — HAvamo (peBpadd) IKCIOCAHOHH  HAYIHOTO
CTYACHYECKOTO 00ImecTBa. KOMITIEKCHBIE 3KOJIOr0-0KCAHOJIOTHUCCKHE
nccnenopanusa [onmyOol m ['eneHmKHMKCKOM OyXT HAmpaBlICHBI B
OCHOBHOM HAa HCCICIOBAHHC TNPHPOIHBIX VCIOBHH, OCOOCHHOCTCH
OUPKYJSIOHA BOA WM AHANH3 NOJCH 3arpsa3HCHUSI B NMPHOPEKHOM 30HE.
OHH  BKIIOYAIOT  METCOPONOTHYCCKHE,  THAPOJOTHYCCKHE |
THAPOXHMHYCCKUE HAOIFONCHMS, KOTOPBIE IPOBOIATCS 1O CTAHAAPTHOH
ceTke cranmui (puc.l). Kpome Toro, mpoBOIATCH THAPOOHOIOTHICCKUEC
HAOIFOJCHUS, KOTOPbIC MOKA BKIFOUAOT TOJIBKO OMPEACICHHE BUAOBOTO
COCTaBa, YUCICHHOCTH M OMOMACCHI (PHTOIUIAHKTOHA.
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44.57- -
M THkm
44.56- -
nacc; JKVPCKVM
MTOICHM  npVH ui
44.55- -

38.03 38.05 38.07

Phc. 1. CTaHjapTHa;i CX€Ma no.io>KCHna rnjpoao THHCCKHX CTHHUHH b
r C.TCHJ/JKHKCKOH OV.XTC

rc.iCHj/KHKCKaa o6yxTa npcjCTaBjacT coooii vjooHbiii MopcKoii
06i>eKT, rjc MOHCHO npocacjuTb paa.THHHbic acneKTbi HIMCHHHBOCTH
npupojHbix ycnoBHH b npnopoKHOH 30He, onpcjc.iHTb aHTponoreHHyio
cocTaBjunomyio H OUCHUTB HX B.IHSIHHC Ha MopcKHe 3KOCHCT6MIX.
r HjpOJHHaMHHCCKHC yCJIOBHH B OV.XTC 33BHC4IT oT ObICTpO
MeHiHOHIHXCH MCTCOpO.TOTHHCCKHX yCJIOBHI'I'A Pe3yjH>TaTbl
HCCJieflOBaHHH B 3HMHHIQ ITCpHOJ n03BOJHIJIH HaT.TtfJHO nOKa3aTb
BJIIHHHHe rHjpOMCTCOpOaOTHHCCKHX yCJIOBHIi Ha COCTOtfHHC BOJ B
pa UHHHbIC no CypOBOCTH 3HM rojbl (pHC. 2, 3).
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Phc. 2. Pacnpcjchan TeMnepaTypbi BOjbi (°C) HanoBepxHOCTH
samoii 8 2001 (a) u 2006 (6)

Puc. 3. PacnpcjcjCHnc onoMacchi (JimonjaHicroHa (Mr/M3) 3umon B
2001 (a) u 2006 (6)

3KOJiorHHecKaa cCHTVauna onpcjcjacTca cooTHomeHHeM
HHTeHCHBHOCTH nocTvnjCHHH TexHoreHHbix npHMeceii co ctohhbimh
bojamh h CKopocTbK) BbiHoca hx b OTKpbiToe Mope. noBbimeHHbie
KOHIieHTpailHH 3arpH3HiHOmHX BemeCTB HaOjHOjaEOTCH npaKTHHeCKH
noBceMecTHO Bjojb y3Koii npnopoKHon nojiocbi, MaiccHMajibHbie
npuypoHCHDbi k ycTbK) p. Cy-ApaH, BbixojaM jiHBHeBbix ctokob h3
ry CTOHacejicéHHoii nacra ropoja h BHHorpajHHKaM, pacnojo>KCHHDbDIM b
OKpeCTHOCTIX r. FCICHJ/KHKa. Ha npOTH/KCHHH OOJCC. HeM 10 JCT
CTyjeHTbi acnnpaHTbi h coTpyjHHKH Ka(licjpbi BejyT MOHHTopHHTr
COCTOHHHH BOJ VCICHJ/KHKCKOH OY.XTbl B JCTHHH H 3HMHHH CC30HbI. B
nocjejHHe rojbi yBejHHHjocb nocTynjeHHe ¢ MaTepHKOBbIM ctokom
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MUHEPAIbHBIX OHOTCHHBIX M OPTaHMYCCKUX BEIIECTB. B OHOTCHHOM
CTOKE MHHCPAIBbHBIH a30T MPHUCYTCTBYET B HAMOOJEE JIETKO YCBOSEMOH
(opMe — B BUAC HOHOB AMMOHHS, KOHIICHTPALHUS KOTOPOTO HA TOPSIOK
BBIIIC, Y€M B OTKPBITOH uacTH UYEPHOTO MOpPA, UTO CIOCOOCTBYET
3BTpo(upoBaHMI0 BOA OyxTeL. braromapga >TOMy, W B 3UMHHH, H B
aetHuH mepuoabl 2009 r. HAOMOZANOCh WHTCHCHBHOE IBETCHHC
KPYIIHOHM AMAaTOMOBOH BOAopocmm Pseudosolenia calcar-avis, xoTopas
cocrapmia 90% Omomaccel BCeXx Bomopocied. 3umoit 2010 T.
THAPOOMOIOTHICCKAS CHTYalHs O0Ka3ajach OMIKC K CCTCCTBCHHOM.
Pseudosolenia calcar-avis CMCHHIACHh BHIAMH, TPATUIHOHHBIMH I
UéprOro MOpsS B 3UMHHI NMEPHOA, M HAamOOJEE MHOTOYHCICHHA OBLIa
MEIKas TUaTOMOBas BOAOPOCIb Scelefonema costatum.

TakuM 00pa3oM, HAa TPUMEPE MHOTOJICTHHUX HCCICAOBAHUH
I'eneHmKUKCKOH OYXTBI CTYACHTHI M3YYAlOT OCHOBHBIC B3aUMOCBSI3H H
B3aUMOOOYCIIOBICHHOCTh ~ PA3IMYHBIX IPHUPOJHBIX  (pakTOpoB W
MPHOOPCTAIOT ~ HABBIKA  OICHKH  BO3ACHCTBHA  3arpsA3HCHHH,
mocTymarommx ¢ Oepera, HA COCTOSHHE  (DPUTOILIAHKTOHHOTO
COOOINECTBA, a TAKKE HA OCHOBE MMCIONIMXCS MAaTCPHAJIOB IPEIIAratoT
pa3nMudHBIC BAPHAHTBI OXPAHBI BOA OYXTHI H PANHOHAILHOTO
HCHONBb30BaHMA axBaropud. Ilo Marepmamam 3THX OKCIEAULUN
CTYACHTHI MUIIYT KyPCOBBIC M AWILIOMHBIC paboThl. B CBOMX HAy4 HBIX
padoTax CTYACHTHI HCIOJB3YIOT TAKKE MATEPHAIBI 3KCICIHIIHOHHBIX
HCCIICIOBAHUH, MPOBOJWUMBIX APYTHMH OPTaHM3AIMAMH, B TOM UHCIC
WaCcTHTYTOM OKeanomornu PAH, B KOTOPHIX OHH NMPHHHMAIOT YYacTHE
BO BpeMsA MPOM3BOJACTBCHHOM TMPAKTUKH. B MmOCIeOHHE TroJbl
AKTHBH3HPOBANIHCH CTYACHYCCKHE HCCICAOBAaHHA Ha benom mope Ha
06ase bemomopckolt Omomormucckor craHmmn MIY. Heckombko
MOCICAHUX JET OJKCHCIULMOHHBIC HCCIeAOBaHUA bemoro mopa ¢
VYaCTHEM CTYACHTOB, MATUCTPOB W ACIHPAHTOB IPOBOAATCS HE TOJHKO
JE€TOM, HO U B 3UMHHH Iepuol. Bo BpeMs JNETHHX NMPAKTHK M 3UMHHX
SKCHCAUIUH  BBINONHACTCS OONBIION O00BEM  OKCAHOJIOTHUCCKUX
uccienosannit, Ha mpumepe bBemoro Mops CTyAEHTBHI 3HAKOMATCA C
TPAAMIUOHHBIMA I Kadenpsl HAMPABICHHSIMH OKCAHOIOTHH —
H3yUCHHEM TPUIMBOB M MOPCKHUX JHI0B. B 2009 r. Obl1a opranu3oBana
skcrmeaunua Ha bantwiickoe MOpe BO BpeMs IMPOH3BOACTBEHHOU
MpakTHKH. [Ieproandeckn y4acTBy B SKCHEeAUIHAX HA YEpHOM, benoM,
bantuiickom u KacnuifCkoM MOPAX, CTYACHTHI IOy 4at0T BO3MOKHOCTh
CPaBHHBATh HPUPOJHBIC YCIOBHS 3THX MOPEH, OCOOCHHOCTH HX
THIPOJIOTO-THIPOXUMHICCKOTO PEKIMA, COCTOSHHS BOJ H €TI0 BIMSIHHSA
Ha OHOTOTHYECKHE COOOMmMECTRA.
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POMOR - AN INNOVATIVE CONCEPT IN THE STUDY OF
APPLIED MARINE AND POLAR SCIENCES
V.N. Troyan', N.M. Kakhro®, N.V. Kaledin', H. Kassens', V.V. Dmitriev'
'Saint Petersburg State University, Russian Federation
*Leibniz Institute of Marine Sciences (IFM-GEOMAR), Germany
E-mail: vtrovan@hq.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.

POCCHICKO-TEPMAHCKOE COTPYJHAYECTBO B COEPE
OBPA3OBANUNA: MATUCTEPCKASA TPOIT'PAMMA
«[MPHUKJAJUBIE NOJIAPUBIE U MOPCKHE
HCCIENOBANMA» IOMOP
B.H.Tpossu', HM Kaxpo®, HB. Kaneauu', X Kaccenc', B.B. Ivurpucs'
' Canxm-ITemep6ypacruii 20cyoapcmeennvlii yuusepcumen,
Poccuiickaa @edepayus
*Huemumym mopcxux Havk um. Jlewbnuya npu Kunscxom
yuugepcumeme (HOM-I'EOMAP), I'epmanu

Hayka W Hay4HOE COTPYIHHYCCTBO HEMBICTHMBI 0€3 Y4acTHs
VHHBCPCHTECTOB. Pa3BHTHE MEXKIYHAPOTHOTO COTPYJHHYCCTBA HA
VHHBEPCHTCTCKOM  YPOBHE  SBISICTCS  HEOOXOommMoH  0asoH u
HEOTHCMIICMOH YACTBEO HAYYHOTO COTPYAHHICCTBA.

CoBMecTHAsT POCCHHCKO-TCPMAHCKAS MATHCTCPCKAs HPOTpaMMa
«[IpuknamHele HWONAPHBIE H MOpckue wuccieaoBanms» [IOMOP,
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VCIEIIHO MPOJODPKAIOIAS POCCHHCKO-TEPMAHCKOE COTPYIHHYICCTBO B
00JaCTH TOJHIPHBIX W MOPCKHUX HCCIeN0OBaHHHA B cepe oOpa3oBaHu,
MPEACTABIBIET COOOH WHHOBAIMOHHYIO OOpPA30BAaTCIbHYI0 MOJCTb H
BBIITY CKACT MOJIOOBIX YUCHBIX, TOTOBBIX K MPOBCACHUIO
CAMOCTOATCIIFHBIX HAYYHBIX HCCICAOBAHHH M K pPabOTe B CCKTOPC
MPOMBIIIJIEHHOCTH M TEeXHOJOTHH. [Ilporpamma peammsyercsa Ha
¢axymereTe reorpadmm  m  reodkonmormm  CankT-IleTepOyprckoro
TOCYy TAPCTBCHHOTO YHHBCPCHTCTA W ABLICTCA INIOAOM  YCHCIMHOTO
COTPY AHHUYICCTBA BCOy X YHHUBCPCUTCTOB Hu HAyvIHO-
HCCIEA0BATEIRCKUX IICHTPOB Poccuu n 'epmanmu. CeTh opraHmM3auii-
MAPTHEPOB OOBEAMHICT B COUHOEC IIEI0¢ IPO(ECCHOHANBHYIO
KOMIICTCHITUIO H OIIBIT, HAKOIUICHHBIH B 00JIACTH TIOJBIPHBIX 1 MOPCKHUX
nccnenopanni B Poccmm w [epmanmm, w  oOecreumBacT
MEKIyHAPOAHBIH OOMEH B 00JIACTH 3HAHUH WM TCXHOJIOTHH. BakHeimas
3a4ava nmporpaMmsel COCTOUT B MOATOTOBKE HOBOTO MOKOJCHHA MOJIOABIX
YUCHBIX H MOJIOOBIX CIICITHATTHCTOB C IO 00cCIICUCHIS
JONTOCPOYHOTO HAYYHOTO H SKOHOMHYECKOTO COTPYIHHYECTBA OOOHX
TOCYJapCTB.

TaHmeM KIACCHYECKOTO M NPAKTHYCCKH — OPHCHTHPOBAHHOTO
00pa30BaHUs, COBMEHICHHE TCOPCTHUICCKHX KYPCOB C OJHOBPEMCHHBIM
MOTPY’KCHAEM B TPO(ECCHIO B PEKUME PEATIbHOTO BPEMCHH — 3aJIOT
ycne€xa moaArOTOBKH BI)ICOKOKB&JII/I(I)I/IHI/IPOB&HHBIX CIICIHATHCTOB, YTO
BAKHO KAK B HATHOHAJIBHOM, TAK H B MCKAYHAPOAHOM ACTICKTE.

PROFESSIONAL TRAINING IN TECHNICAL OCEANOGRAPHRY
WITHIN THE CONCEPT OF SUSTAINABLE DEVELOPMENT
A.V. Zimin
Russian State Hydrometeorological University, Russian Federation

E-mail: zimin2@mail.ru

NOAI'OTOBKA CIIEHUAJIUCTOB B OBJIACTH
TEXAAYECKOW OKEAHOJIOT MM B PAMKAX KOAIENIIUHA
YCTONYNBOT'O PAIBUTHSA
A. B. 3umuH
Poccuiicxuii 2ocyoapcmeenbiti 2uOpomMemeopotocuyecKiuil
yHugepcumem, Poccuiickaa @edepayus

OcHOBHBIM 00TaTCTBOM POCCHH SBIACTCA YIICBOIOPOIHOC CHIPHC.
CoriacHO WHHOBAUMOHHOMY CHCHAPHIO pAa3BHTHS CTPaHbl HA
CPEAHECPOUHYI0  MEPCIEKTHBY  HPEANONATacTCsA  CTPOHTEIBCTBO
MAarucTpajbHbBIX He(Te- W ra30IpOBOJOB M CO3AAHUE LCHTPOB JOOBIMH
Ha TOOEpekbe W MOPCKOM mienb(e ApPKTHUECKHX pPaHoHOB. MMeTs
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JOCTATOYHO TIOJHYED OIICPATHBHYIO HH(POPMANWIO 1O JAHHBIM
AKBaTOPUSAM HEBO3MOXKHO 0O€3 IPHUBICUCHHUS COBPEMCHHBIX METOIOB
HCCIICIOBAHMUS OKEaHa. JT0 00YyCIABIMBACT HEOOXOAMMOCTD PA3BUTHSA
MPOTPAMMBbI IIOATOTOBKH Oy IyIMUX OKCAHOJIOTOB B PAMKAX KOHIICTIIHH
YCTOWYHBOTO Pa3BUTHUA.

CoBpeMeHHbIC BBI30BHI TPEOYIOT CTICIIHATHUCTOB, OPHEHTHPOBAHHBIX
HA WCCICAOBAHHC JIOKATBHBIX OCOOCHHOCTCH, MCEIKOMACINTAOHBIX
XAPAKTEPHUCTHK M KOPOTKONECPHOIHOH H3MECHUMBOCTH CBOWCTB OKCaHA.
OHM [OODKHBI YMETh WCIOJB30BaTh JUCTAHIHOHHBIC TEXHOJOTHH,
COBPEMCHHYI0 J3OHIUPYIOIYIO TEXHHKY H TIEPEAOBBIE CHCTECMBI
00pa0OTKH MAHHBIX IS PCTHCTPAIMH MPOICCCa W3MCHYHBOCTH H
BBUIBICHUS CBSI3CH MEKAY HM3MCHCHISIMH PA3HBIX OKCAHOJIOTHYCCKUX
MOJICH Ha HEOOJBINUX AKBATOPHSIX IOABEPTAFOIIMXCS AHTPOIIOTCHHOMY
BO3ACHCTBHIO.

B 3T0#f CBM3M NPHOPUTETHHIMH  HAIPABICHHAMH  yUcOHO-
BOCIIUTATEIFHOTO IIPOLECCa B OONACTH TEXHHYCCKOW OKCAHOJIOTHH
SIBILSTFOTCSL:

- COBCPUICHCTBOBAHHEC HMCIOIIHUXCA HW  pa3pabOTKa HOBBIX
TEXHHYECKUX CPEICTB M METOAOB HCCICIOBAHWS BOIHOM CpeIbl LA
KOHTPOJII 3KOJOTHYECKOH 00CTAaHOBKH;

- TOATOTOBKA  CICIMANHCTOB,  CHOCOOHBIX  OIICPATHBHO
00pabaTrIBaTh PA3HOOOPA3HBIC KOHTIIOMEPATHI HCXOIHBIX JAHHBIX.

B nokmane ©Ha mpumMepe paboTBI  aBTOpa CO  CTYACHTAMH
PACKPBIBAIOTCSA OCOOCHHOCTH 3THUX HAIIPABJICHUH.

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 Tyuryakov
Russian State Hydrometeorological University, Russian Federation
E-mail: slavik@rshu.ru

Since 1998 privately owned Centaurus-II works to provide annual
hands-on training in marine science for Russian and foreign students
adding to studies of the Baltic Sea physics, chemistry and biology.
Singularity of the catamaran-based projects consists in a possibility of
doing research in shallow waters up to depth of 2 m with positioning
accuracy of 5-10 m. Furthermore, the renowned training-through-
research principle is successfully adopted. Valuable skills in marine
field research that students obtain at sea in the spirit of international
collaboration strongly enhance their academic 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,
¢.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-11. 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-1II also develops own projects. Such was the trans-Baltic
LearnCoast 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 Centaurus-II
approach to improve efficiency and quality of training in marine
sciences.

MOBBIINEHHUE KAYECTBA OBPA3OBAHUA CTYAEHTOB-
OKEAHOJIOI'OB: BKJIAJ TAPYCHOI'O KATAMAPAHA
OEHTAYPYC-1I
A.B. Hexkpacos, J1.B. Amekcanaposa, M.B. Illumun, .M. bamkuna,
C.A. Tropskos
Poccuiickuii 2ocyoapecmeeniti uOpomMemeopotocuydecKiil
yHugepcumem, Poccuiickas @edepayus

C 1998 r. xaramapan Centaurus-II obecnieumBacr mpoBeaCHHE
©KETOJHOH MOPCKOM NPAKTHKA POCCHHCKAX M HHOCTPAHHBIX
CTYZICHTOB, KOTOpAs YIIyOIsIeT MX MO3HAHUS W OJHOBPEMCHHO BHOCHT
BKIAX B W3yUYCHHE (HM3WKH, XHMHH W Omosormum banrmiickoro mops.
VYHHUKAIbHOCTh BBHIIOJNHACMBIX HA OOpPTY KaramMapaHa IIPOCKTOB
OIpeACIICTCS €ro XapakrepucTukaMmu. Karamapan crmocobeH paboTath
TpH TIIyOMHAX, HE MPEBBIMAOMUX 2 M, H BHIXOAHTH B 3aJaHHYI0 TOUKY
¢ TouHOCTBIO 5-10 M. Kpome TOrO, Ha OOpPTY YCIEIIHO NMPHMEHSICTCA
H3BECTHBIH 00pA30BATCIBHBI METOI O0VueHue uepe3 ucciedo8aHue.
LleHHBIH ONBIT MOJEBBIX HCCIICTOBAHMUI, TPHOOPETAEMBIH CTYJCHTAMH B
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arMocepe MEKIYHAPOAHOTO COTPYIHHYECTBA, CIIOCOOCTBYET HX
MPOo()eCCHOHATBHOMY H JITYHOCTHOMY PA3BHTHIO.

Lewnraypyc-1I xopomo ceds 3apekOMCHAOBAT KAK TPSCHHPOBOYHAS
6a3za I HAYMHAIOMMX BOAOJA30B. MHCTPYKTOPCKAs BOJOJIA3HAA
MOJATOTOBKA JKHIAKA KATAMAPAHA M COOTBETCTBYIOIIEE OCHAIICHUE
CyJHA TIO3BOJLSTIOT OPTaHH30BBIBATH VUCOHBIC IIOTPYIKCHHUS LA
CTYJACHTOB, M3YYAKOIMX BOAONA3HOE ACIO, M MPOBOJAHTH IOABOIHBIC
HAYYHBIC HCCICIOBAHU.

B mocny>xHOM CIMCKEe KaramMapaHa y4YacTHE B KPYIHbBIX HAy4HO-
HCCIICIOBATEILCKAX IPOCKTAX, IOCBAMCHHBIX TAKMM IPOOIEMaM Kak
3aTOIUICHHOE B BanTHHCKOM MOpE XHMHYECKOE OpYJKHE, WIH
O0OHApY>KCHHE H WACHTH()HKAIMS MOTCHIMAIEHO OMACHBIX 3aTOHYBIIHX
00BEKTOB B BOCTOUHOH YacTH PHHCKOTO 3anHBA. M3yUcHHE JHHAMHKH
MOTMYJUINUA  OANTHHCKOTO CEpOr0 TIONCHA SIBIBIETCS CINE  OJHUM
MPUMEPOM JCATEIBHOCTH, B KOTOPOH BOCTPEOOBAHBI TAKHE KAdeCTBA
KaTaMapaHa, Kak HeOompmas ocagka W OECHIyMHOCTh pPadOTHI
[TomoOHBIE TPOEKTHI  SABILIFOTCS — PE3YJIbTATOM  COTPYIHHYCCTBA
karamapana Llenraypyc-Il mw HWHCTHTYTA  OKCAHONOTHH  HM.
ILIT.IMupmosa PAH, 3oomormueckoro macrturyta PAH, MUC PO, a
TaKXE HEKOTOPBIX JPYTHX HHCTHTYTOB H OPTaHH3AIHH.

Karamapan passuBacT m COOCTBEHHBIC IPOCKTHL. 3JECh MOYKHO
BBIICINTD TpaHcOanTuicKuii oOpasoBatenbHbIH mpoekT LearmnCoast, B
paMKax KOTOpOro Ha OOpTy OblIa OPraHH30BAaHA JETHSAA INKOJNA I
cryaeHtoB H3 Jdanmn, Poccru, [lIBeunH 1 OcronnH. TeMaTHKOH JCKIHH
W CEMHHAPOB, NMPOBEIACHHBIX B MOPE W HA OEpery, CTano yCTOHYHBOC
Pa3BHTHE MMPHOPEKHBIX TEPPHTOPHH.

Crenmanm3npoBaHHbIe 00PA30BATEIbHBIC WHUITHATHBBI M YIAaCTHE
CTYACHTOB B KpPYNHBIX HCCICAOBATEIECKUX IPOCKTax HA OOpTy
KaTaMapaHa SBIMIOTCS KIIFOYSBRIMH dIeMcHTaMu oaxoaa Llerraypyc-II
K TOBBIICHUIO 3((EKTHBHOCTH H Ka4decTBA IOJTOTOBKH KaapOB B
00JJaCTH MOPCKHX HayK.

FEATURES OF TEACHING THE DISCIPLINES ON SHORE-
BASED FACILITIES IN THE TRANSITION TO A TWO-TIER
SYSTEM OF EDUCATION
A1 Alhimenko
Saint-Petersburg State Polytechnical University, Russian Federation
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OCOBEHHOCTH NPENNIOJABAHUA JHCIHILIHH 110
BEPET'OBOMY BASHPOBAHHIO B YCJIOBHUAX IIEPEXOJIA
HA IBYXYPOBHEBYIO CHCTEMY OBYUEHUSA
A H. ATbXHMCHKO
C. Ilemepbypeckuii 20CyOapcmeentblil NOMUMeXHUYECKULi
yHugepcumem, Poccuiickaa @edepayus

XapakTepHOH OCOOCHHOCTBIO HACTOSIICTO BPCMCHH ABILCTCA
MCPEeX0 ] HAa ABYXYPOBHCBYIO CHCTCMY OOVUCHHS «OakajaaBp-MarucTp».
JT10T Tepexon TPeOYeT HE TONBbKO KOPPEKTHPOBKH JCHCTBYFOIIHX
V4COHBIX MJAHOB, HO M Pa3padOTKH HOBOH KOHICIIHH ITOJTOTOBKH.
Panee mpu moATOTOBKE HHMKECHEPOB B 00JIACTH MOPCKOHM THAPOTEXHUKH
TEPEUCHh KOMIICTCHIMI, TPEOYEMBIX OT BBIMYCKHHKOB BY30B, OBLI
mocratouHo sceH. OH  paspadaTeiBaCca B TCUCHHC TOCTATOUHO
JUTUTEIFHOTO BPEMCHH COBMCCTHO C PadOTOTATCIIMH, MHOTOKPATHO
KOPPEKTHPOBAJICA MW MOJYYHT OKOHYATCIBHBIA BHA  HECKOJBKO
JECATWICTHH TOMY Haszaad. B COOTBETCTBHH C 3TUM TEPEUYHEM
pa3pabaTeIBANUCh MOIDKHOCTHBIC HHCTPYKIMH M JIPYTHE JTOKYMCHTBI
MHHHCTCPCTB U BCOOMCTB. BBGZ[GHI/IG CTYIICHH 6aKanaBpa BBI3BIBACT
pe3KO€ OTTOP/KEHHE Y LEJNOTO psiiad PYKOBOJHUTEICH CTPOUTEIHHOTO
KOMILICKCa. MIM HemoHATHA H606XOZ[I/IMOCTI> BBCACHHUA 3TOH CTYIICHH U
HEMOHATHA BO3MOKHOCTH HCIOJB30BAHHSA HA MPOM3BOACTBE JIFOICH,
HAMCIOIIUX 3Ty CTCIICHB, MOCKOJIBKY OHH HE PACCMATPHBAIOT HX KaK
CICHATACTOB, KOTOPBIC MOTYT BCCTH CAMOCTOSTCIBHYHO PaboTy H
IPHHUMATDH OTBCTCTBCHHBIC  PCIICHHA. OHpeZ[eJIeHHBIC BOIIPOCHI
BBI3BIBACT TAKKE CTCICHb MATUCTPA. [10CKOMBKY MOATOTOBKA MATHCTPOB
3aKAHYMBACTCA 3AIUTONH MATHCTCPCKOH JUCCEpPTALMH, Y MHOTHX
pyKOBOAMTENCH CO31AII0Ch BIICYATIICHHAC, 41O MAaruCTpBbI
OPUCHTHUPOBAHBI B OCHOBHOM HAa HAYUYHYIO pabOTy M HE MOTYT OBITh
3(()CKTHBHO HCMOJIB30BAHBI HA MPOM3BOACTBE. TaKHC NMPSACTABJICHHSA
TpeOYIOT  Pa3bACHUTCIBHOH  PabOTBl H  COOTBCTCTBYHOIICTO
MOATBEPSKACHHS B YICOHBIX IUIAHAX.

[Ipeskne Bcero, ciemyer OTMETHTh, YTO TAKOE OTHOIICHWE CBA3AHO C
OTIPEICICHHON HHEPIMOHHOCTHIO MBIIIICHHSL. BompmmHCTBO
PYKOBOAMTENCH XOTeIH ObIL, YTOOBI MX COTPYIHHKH MMCETH ObI TAKOH JKE
JHIUIOM, KAK H Y HHX, IOCKOJBKY €T0 OTCYTCTBHE 3aTPyIHACT KAPhCPHBIA
pocr. OnHAKO, TOJYyUCHHIE CTETICHH MATHCTPA IO TPOIIECCTBUH HEKOTOPOTO
BPECMCHH [OCIC OKOHYAHHA BIOJNHC BOSMOXKHO TPH  HATHYHA
HeoOxoaumocT. CTeNeHs MArkCTpa BOBCE HE BCETZA OPHEHTHPOBAHA HA
HAYYHYIO PadoTy. B GOMBIIMHCTBE CIyYacB OHA MPCAIIOIATACT IOy ICHHC
JIOTIOJTHUTCIIPHBIX HMIDKCHEPHBIX 3HaHWU. Bompoc o HeoOxoamMocTH
VBETMYCHAS CPOKA O0YUCHHS MPH MOATOTOBKES HHKCHEPOB-THIPOTCXHAKOB
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J0 6 JeT MOJHMMAJCH Y>Ke AOCTATOYHO JaBHO. [leno B TOM, YTO
3HAYMTEIBHAS YACTh THAPOTEXHHYCCKUX COOPYKCHHH OTHOCHTCS K
00BEKTAM «IIOBBIIICHHOH OTBETCTBECHHOCTHY, TO €CTh K OOBCKTAM, aBapus
HA KOTOPBIX CONPSDKEHA C TMOTEPEH >KH3HM MHOTHX JIOACH. ABapmsa Ha
Casno-Llymenckoit ['2C moarsepmiia 3tu onaceHusa. TakuMm 00paszoM,
0aKajgaBpel MOTYT OBITh HCIOJB30BAHBI HA JOJDKHOCTAX, IJC HMPHHATHC
PELICHUIT HE COMPSDKCHO C CCPHhE3HBIMHU SKOHOMITUCCKEMHE TIOTEPSIMH HITH
YIPO30H 4YENOBEYCCKHM JKI3HAM (MACTepa H Ap.), a MArucTpsl Ha
JIOJDKHOCTSIX MPEITOIATAFOIINX BO3MOKHOCTD CEPhE3HbIX ABAPHIL.

Cremyer mOmMEpKHYTH, YTO TPH MOATOTOBKE MOPCKHUX THIPOTCXHUKOB
0cO0YI0  BOKHOCT  MPHOOPCTACT  OpPraHm3amdsa  CTYACHYCCKHX
TIPOW3BOJCTBCHHBIX TPAKTHK. HEecMOTpsl HA HCHONIBb30BAHHE B YUCOHOM
mporecce (HIBMOB M APYTHX BHICOMATCPHANOB, CHIYy H OIIACHOCTD
MOPCKOH CTHXHH, a TAKKE MOCTICACTBHS HEPACUCTHBIX ITOPMOB MOKHO TIO
HACTOSIIIEMY OLCHUTh TOJNHKO B HATYPHBIX YCIOBHWIX. llocnencreus
IITOPMOB MPOLLIOH 3uMbI HA UepHOM MOPE MOKA3AIM, YTO HAIIM METOIbI
OLICHKH PHUCKOB M PACUCTOB BOJIHOBBIX BO3ACHCTBHH TPEOYIOT YTOUHCHUSL.
budmorpadgus
1. Amxumeako AWM., bemses H.J., ®omun IO.H. BeszomacHocTh

MOPCKHX THApoTeXHIM4IecKuX coopyskeruit. C.IT. 2003, 281c.

2. AmpxumeHKo A V. ABapmifHBIC pa3TuBBE HCPTH B MOpE U Ooprda C

Humu. OM-TIpecc. 2004, 23 1c.

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
varietiecs in comparison to the neighbouring territories [1]. Most
scientists admit the uniqueness of coastal arcas 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 arcas. 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 arca. 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
arcas 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 arca
from a continent to the ocean, whereupon it is the area of cooperation of
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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 (sca) 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, .17]

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 defoliation
vegetation
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 20™ 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 simultancous
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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Sea mineral Sea chemical
resource industry industry Sea
Sea fishing Sea farming Mariculture
Sea transgort «Port industryi Sea tourism and

recreation

Picture 1- Structure ofthe [21, p. 441],

In the times ofthe 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 sca coasts. Especially it refers to the
geographical phenomenon, which was called coastal urbanization by
Pokshishevskii V.V. and Bruk S.1.

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
arca. In some coastal arca 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 planct. 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].
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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 arca, 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 modern
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
ingvitably 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
countrics organisation of the natural sea resources by reglamentation and
regulation of certain kinds of human activity in sea waters and coastal
zonges is fulfilled by special public institutions [42].

In perspective, the grow of significance of coastal arcas 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 cconomic 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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BONPOCHI TBYUEHHUA CHEHNUOHYECKHUX IKOUOMHUKO-
TFEOTPAOUYECKHUX MPOLECCOB B KOUTAKTHOU 30UE
«CYIMA-MOPE» B KOUTEKCTE YCTOUYHUBOI'O PA3BUTHUA

IIPA IMOATI'OTOBKE BAKAJIABPOB H MATUCTPOB
TEOI'PADPHUHA
A. A. Omobok

Kybancxuii eocyoapemeaennviii yHugepcumem, Poccuiickaa Dedepayus

KoHTakTHBIE 30HBI «Cyma — MOPE» — OBICMEHT O0COOOH
BOKHOCTH B TCPPHTOPHANBHOH CTPYKTYPC KOHTHHCHTOB, CTPAH,
peruonoB. K YHCITY OTAMYHTCIBHBIX OCOOCHHOCTCH KOHTAKTHBIX
30H OTHOCATCS MOBBIIICHHAS KOHIICHTPAINNA HACCICHHS | XO3SICTBA
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u Ooice BBICOKASA CTCIICHb PA3HOOOPA3HSA JICATCIBHOCTH IO
CPAaBHCHHIO C COCCHHUMH Tepputopmsamu [1]. BoxpmmHCTBO
HCCIeIOBATENCH MPHU3HAIOT YHUKAJIBHOCTh IPUMOPCKUX PAHOHOB
KAK KOHTAKTHBIX 30H JHTOC(ephL, THapocepst u atMoc(epst [2-7].
MOXHO BBIICTUTH HEKOTOpPBIC CHEHU(UYCCKUE IPOIECCHI B
KOHTAKTHOH 30HE. SKOHOMHYCCKHE — (DOPMHpOBAHWE MOPCKOTO
XO3MHCTBA, PACCCIICHAC HACCICHHSA BIOIb MOPCKHX MHOOCPCIKHIA,
VCIOXKHAIOMHC  (DAKTOPBI  3KOJIOTHYCCKOH — O€30macHOCTH,
KOH()JIMKTHBIC CHTYAIlMH B HMCIIOJIb30BAHMM OEperoBoil mHwH [8].
JlaHHbIC TIPOIIECCHI  JOJDKHBI  PAcCMATPHBATBCA C  ITO3MIHH
VCTOHYMBOTO PA3BHTHS, B TOM UHCIC ITPH MOATOTOBKH OAKAIaBPOB
W MArHUCTpOB Teorpaduu, perHoHOBEAOB ® 1ap. B yueOHo-
METOAMYECKHE  KOMIUIGKCBI 1O  OCHOBHBIM  JIHCIMIUIHMHAM
HEOOXOAMMO BKJIFOYATH KIFOUCBBIC MPOOIEMBI  YCTOWYHBOTO
Pa3sBUATHA KOHTAKTHBIX 30H «CyIIA — MOPE».

Iepexon Ha JIBY XYPOBHEBYIO CHCTEMY BBICIIICTO
mPo(hCCCHOHABHOTO 00PA30BAHMA MPCSIOMPSACACT HOBBIC CTAHAAPTHI
" IIOOXO0AbI B O6y‘{eHI/II/I CTYACHTOB, B TOM YHCJIC o6yqalomnxc51 mo
HATIPABICHHUIO «reorpamsny. AKTYATbHBIMH BOTPOCAMH TIOATOTOBKH
OyAyIIuX BBITYCKHUKOB OCTAIOTCS CTPYKTYPHBIC W (DYyHKIHOHAJIHHBIC
OCOOCHHOCTH  NPUOPES)KHBIX  TCPPUTOPHiL, OCOOCHHO  A30BO-
UepHOMOpCKOTO MOoOCpekbsa Poccuu. [103TOMY BKIFOUCHHC B YICOHBIC
MPOTPaMMBbl MOJATOTOBKH OAKaJaBpPOB W MArucTpoB reorpaduu
MpoOJIEMATHKH  TPHOPEIKHBIX ~ TEPPHTOPHH  SBIIETCS  BEChbMA
CBOCBPEMEHHBIM.

KoHTakTHEIE ~ 30HBI —  3IEMEHT OCOOOH  BAKHOCTH B
TEPPUTOPHAILHOM CTPYKTYPE KOHTUHEHTOB, CTpaH, peruoHoB. K unciy
OTIIHIHTCIIBHBIX ocoOeHHOCTCH KOHTAKTHBIX 30H OTHOCATCA
MOBBIMICHHASI KOHICHTPALMS HACEICHHI U XO34HCTBA M O0JIEe BBICOKAA
CTCNICHb PA3HOO0PA3HS JEATECIBHOCTH IO CPABHECHHIO C COCCIHUMH
TepputopuaMu  [1].  DBONBIIMHCTBO  HCCACAOBATENCH  MPH3HAKOT
VHHKAJIbHOCTh MPUMOPCKUX PAHOHOB KaK KOHTAKTHBIX 30H JHTOC(EPHI,
ruapoc(epsl 1 atMochepsr [2-7].

deHOMECH KOHTAKTHOCTH, IOJIOKCHHUA BAOJb T'PAHHIBI MOPA W CyIIH
OIpene/sieT KAk NPHPOJHOS, TAK M COUMATbHO-3KOHOMHIECKOS
Pa3HOOOpA3HE ITUX APEaNoB, SBIHIETCS MOIIHBIM (DAKTOPOM IIPUTSLKCHU
Pa3HOTO POIA OOBCKTOB M BHIOB XO3SMMCTBCHHON ACATCILHOCTH [8]. 3mech
IO TY YHJTH Ppa3sBUTHC TIPOMBINIICHHOCTD, /:[061;1113 IMOJIC3HBIX
HCKOTIACMBIX, MOPCIPOAYKTOB, CTBHIKOBKH TPAHCIIOPTA, CEJIBCKOTO
XO3SCTBA,  OXPAHBI  NPHPOIBI, COUCTAHUA  CCOUTCOHBIX H
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pekpeaunoHHbIXx TeppuTopmi [9]. TlpuOpekHad 30HA — MOIIHBIA
PEKpEanoOHHBIN pecypc, 30Ha HHTCHCHBHOTO CYJO0XOJCTBA, MOPTOBOTO
U JPYTOTO THAPOTEXHMYECKOTO CTPOUTENbCTBa [10]. 3aecs noObBacTes
npumMepHO 90% oOmiero Muposoro yiaosa psiOsl [11]. Benercs pazsenka
# 100bIMA MONIC3HBIX HCKOIIAEMBIX B NIETb(OBOH 30HE, 0COOCHHO HE(DTH
u ra3a. Bee 310 co3maer ycnoBms Ut AeMOTPA(QUIECKOTO MPHUTHKEHHS
Y BO3HHKHOBCHHUS 3/1€Ch MPOMBIIIJICHHBIX KOMILIEKCOB [12; 13].

YcTonunBoit TEHACHIUCH B pacceneHuu SIBIACTCS
TMOCTICAOBATCIBHBIA  COBHT HACCICHHA 3CMIH K  MOPCKHM H
OKCAHMYCCKUM ITOOEPEKbsIM. 31€Ch KPYIHCHINIHE ropoJa — TIJaBHBIC
(pOKyChI MHPOXO3SIHCTBCHHBIX CBA3CH, TMTAHTCKHC YPOAHHCTHUCCKHC
00pa30BaHUA — MCTAIOTONCHI [1].

C 3KOHOMHKO-TeOTpPa(UHUCCKON TOYKH 3PCHHSI MOOEpE;KbE dalle
BCETO BBIICIICTCS KAK MOJI0CAa TEPPUTOPUH, TIPUIICTAIONIAsT K MOPIO, T
Ppa3MemaoTCs COLHAITbHBIC u SKOHOMHYECKHE OOBEKTHI,
HEIOCPEICTBCHHO CBA3AaHHBIC C OJM30CTBIO WM HCIIOJIb30BAHUEM
akBaropun. Tak, Hampumep, b. C. BOHTapeHKO HCKIFOYACT W3 MOHATHSA
«TPUMOPCKAS 30HAa» MOPCKYIO HacTh, OOOCHOBBIBAS 3TO TEM, YTO B
MPUHIMIIE  HEOOXOAMMBI  PA3IMYHBIC MOAXOABI K  HM3YUCHHIO
AKBATOPHABHOH M TCPPUTOPHATIBHON YACTCH OCPETOBBIX KOMILICKCOB B
CHJIly BHOJHE TOHATHBIX PpA3IMYUH MEKAYy JITHMH cdepamu
JESITETBHOCTH  YeNOBEKa.  Pasymeercs, HEOOXOOWUMO  HM3y4aTh
B3aHMOJCHCTBHE u B3aHMOBJIHSTHIC AKBaTOPHAIBHBIX u
TECPPHTOPHATBHBIX 3IEMECHTOB CHCTEMBI «CYIIa — MOPE», HO I TAKUX
cucteM, OONee VAAYHBIM SBISICTCS TEPMHH «KOHTAKTHBIC 30HBD).
CocTaBHBIMH  9ACTIMH 3THX 30H SBLTEOTCS  COOTBETCTBEHHO
MPUMOPCKHE 30HbI CYIIH M MPUOPEKHBIC 30HBI MOPSL. TepMHUH «30Ha» B
JAHHOM CITy4a¢ YKA3BIBACT HA TOJIOCUATYI0 KOH(PHIYPAUHIO OO0BEKTa
[14; 15]. Takum o00pa3oM, MPHMOPCKAS 30HA SBIACTCA KaK OBI
CYXOIYTHOH YaCTBIO KOHTAKTHOM 30HBI «CYILA — MOPEY.

Bo mHOrEX crpaHax Mmpa [l [elel KOMIUICKCHOTO YIIPABJICHHUS
MpUOPE)KHBIMA ~ 30HAMH MOPCKAas TpPaHWIA 30HBI COBHNAJAcT C
pacnionokeHumeM OpoBkd menb(a. CyxomyTHas TpaHWIA MCHEE
OTpPEACICHHA W TPOBOAMTCS PA3HBIMH CTpPaHAMH TMO-cBoeMy. Kak
MPaBWIO, OHA COBNANACT C  AJAMHUHHCTPATHBHBIME  TPAHHIAMH
TMPHJICTAIOMICTO K MOPIO palioHa. B mMpHpOIHOM OTHOIICHHH TPHOPCKHASL
30HA MPEACTABIIET COOOH OKPAMHHYO, TICPEXOAHYIO 30HY OT KOHTHHCHTA
K OKEaHy, BCICJCTBHE YCr0 OHA SIBJLICTCS OONACTHIO B3aUMOJCHCTBHA
okcaHa u cymu [16; 17]. MoKHO CKa3aTh, YTO KOHTAKTHAs 30HA HA
TPaHUIE CYyIIH H MOPSI COCTOHT M3 TPEX B3ANMOCBSI3AHHBIX MEKIY COOOH
YACTEH.
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Bo-mepBeIX, 3T0  COOCTBCHHO  OKCAaHHYCCKas  (MOPCKad),
mpuwierapomas K  Cylleé —  MHHEPAJbHBIE, OHOJOTHYCCKUE,
SHEPTETHYCCKUEC M PEKPEALMOHHBIE PECYPChl KOTOPOH YrKE IIHPOKO
HCIIOJIB3YIOTCSL.

Bo-BropsIx, 310 Ocperosas auHUSA MHUPOBOTO OKCaHA, 00pasyromas
HEMIOCPEACTBEHHYI0 TPAHULY MCKAY HMM H CYIIEH, KOTOpas HUMEET
OOIIYI0 TPOTSKCHHOCTh B 450 THIC. KM M TIOKa OCBOCHA C Pa3HOH
CTCTICHBI0O HMHTCHCHBHOCTH. Ha reorpadmueckux kaprax Oeper
H300pakacTca B BHAC Y3Ko# OcperoBod jmHmm. [logoOHas mwHHA,
Ha3plBacMasi HHA4Ye OCperoBoil UepTOH, SBIICTCI BOIUIOLICHUEM
CTATHYECKOTO TOIX0A K M3YUCHHIO OEperoB. B NeHCTBUTEILHOCTH Ke
Ocper — AWMHAMHUYHAS CHCTEMAa. Pa3Mepsl, TpaHHUIIBI, OYCPTAHHA 3TOH
CACTCMBI MOCTOAHHO MCHAKOTCI BO BPCMCHH TIOA BOSZ[GfICTBI/IGM
Pa3IUIHBIX (I)aI(TOPOB, KaK CCTCCTBCHHBIX, TAaK H BBI3BAHHBIX
JEATCIHHOCTBIO YeIoBeKa (Tadm. 1).

Beperosas nmuHHA B AaJEKOM IPOIITIOM BBICTYNIANA KaK OapbepHAs
()YHKIMS, B HACTOSIIICE BPeMsI HA NICPBBIH IUIAH BBHIIBHHYJIACH (DY HKIIL
«KOHTAKTHAsT», KOTOPAsi MPOSBILSIETCS B BO3MOKHOCTH HCIOJB30BAHMS
OmopecypcoB MOPSI H 3HAUCHHEM MOPCKHX MPOCTPAHCTB LA
OOIICCTBCHHOTO TCPPHUTOPHATIBHOTO pPa3acicHUS Tpyaa. [lorpeOHOCTH
YEJIOBEUECTBA B OKCAHCKOW Cpene Kak B CPEACTBE PealH3alid
reorpaMUCCKOTO Pa3acACHUSA TPyAa BCe Oomee U 0onee BO3PACTaroT, a
MOPCKHEC KOMMYHHUKAIIMH CO3O4ar0T MOBBINICHHBIA YKOHOMHYCCKHH
TTOTCHIIHAL.
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IMporsoxerHas Oceperosas THHUA OJIATONPHATCTBYCT PAa3HOOOPA3HIO
OPHPOIHBIX PECYPCOB, YTO [JacT OOJbOIE BOSMOXKHOCTSH I
TEPPUTOPHAIBHOTO MAHEBPA, I MPOCTPAHCTBEHHBIX CIBUIOB, LI
(dopMupoBaHHS ~ MEKpaHOHHOTO — pasmereHmsa  Tpyza.  OnHako
MPOTSHKEHHAA OCPEroBas JIMHUA HE BCETAA XapaKTePH3YET €¢ HCTHHHYHO

Tabmmma 1 - @akTopsl, OKA3bIBAIOIIUE BIMSIHUC HA JUHAMHKY
Ocperosoii 30H5I [18, ¢. 17]

ITpupoansie AHTPOTIOTCHHBIC
IM'uapoTeXHUIECKOE CTPOUTEIBCTBO
Berep (MI0THHBI, TAMOBI, IOPTOBBIC
KOMILJICKCHI)
. I'paskmaHCKOE M MPOMBIIIICHHOE
[Tpubdoit P P
CTPOUTEIBCTBO
HOYTITyOUTCIIHHEIC H
OcagkoHaKOIICHHE FHoyray

OeperoHaMbIBHBIC PAOOTHI

H3smeHeHHe ypoBHA
MupoBOro okecaHa

PazsuTHE TIpHOpPEKHOH

JIoOBI4a MONE3HBIX HCKOTIACMBIX

YHUYTOKCHHUC PaACTATCIIBHOCTH

PaCTUTEILHOCTH
JlenoBsIi pexxuM beperozamuTHbIE COOPYIKCHHA
Peunoit cTok Bono3abop u BogocOpoc

€MKOCTb, TAK KaK MHOTOC 3aBUCHT OT KOH(HUTYpanuu Oeperos.

Beper ABJBICTCA IAPOM OKCAHUYICCKUX H MPUMOPCKHX KOMILJICKCOB,
OCHOBOH aKBaTOPHAILHO-TCPPHTOPHAIBHBIX 3KOHOMHUYCCKHX PAaHOHOB
[19].

B-tperpux, 3T10 mpHOpEkHAA (MPHUMOPCKAs, IMPHOKCAHHYCCKA,
Ocperosas) 30HA, 3HAUCHHC KOTOPOH BO BTOPOH mOJOBHHC XX B.
3aMETHO BO3POCIO BCICACTBHEC CIBHUTA K MOPI0 W HACCJICHHSI H
XO3SICTBEHHOH JACATCIBHOCTH.

Croenunpuieckue  3KOHOMHKO-TEOTpaQHIECKHE  NPOLECCHI B
HpI/I6pe>KHI>IX 30HAX CBA3dHBI C €€ OJOKOHOMHYCCKHM H BOCHHO-
CTPATCTHICCKUM 3HAYCHHUCM, TCHACHIUAMU CABHUIA HACCIICHUA K MOPIO,
BO3MOXXHBIM HAPYIICHUEM 3KOJOTHUECKOTO Oanmanca mMopei. ImMeHHO B
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HX npcjc.iax H BO3HHKaeT OO.IbLUHHCTBO KOH(J)JIHKTHbIX CHTVaHHH.
CBH33HHI>IX C OJHOBpCMCHHbIM paiBHTHCM paCCC.ICHHa.
npoMbiHuieHHOCTH, TpaHcnopTa, ToproBjiH, cejibCKoro xoaaHCTBa.
pcKpcauHH. HcnpoH iBOjJCTBCHHOH cijiepbi. Hmchho uccb npoaB.iacTca
OCOOCHHO OCTpOe COnCpHHHCCTBO TpaHCHaHHOHa.lbHblIX KOpnOpaUHH H
pa3HDbIX BOCHHO-nO.IHTHHCCKHX H 3KOHOMHHCCKHX C0I030B H
rpynnnpoBOK.

KaK OTMCLacT r. M. JTanno, MopcKHe noocpoKba b yMepemibix h b
eme b 6ojn>men CTeneHH c¢voTponuHCCKux uinpoTax HacbimeHbi
ijeHHbiMH pecypcaMH mhotoucae Boro Hcno.ibiOBaHua [20, C. 167-168],
O hh OKaibiBaK)Tca BecbMa o.iaronpnaTHbiMH j.ia paiBHTna Hanoo.icc
flHHaMHHHbIX H BeCbMa CJIOSKHMX nO CBOeii ()Y HKHHOHHITbHOH
CTpyKType nopTOBO-npoMbinuieHHbix h k\ poptho-tvphecte khx
KOMnjieKCOB. K npHOpOKHbIM TCpp HTOpuaM THrOTdOT pa'i THHHbIC
OTpaCJIH X03HHCTBa. ®Op\IHpV fOLUHCCa 'UCCb CHCTCMbl OTITHMHKITCa
BbICOKOH JHHaMHHHOCTbK). HTO npOHBJIHeTCH B CnCHH()HHCCKHX pHTM3X
HX JCaTCJIbHOCTH, OjH3KO HCn0JII>30BaHHe peeypCOB CBa33HO 'UCCb e
Cepbe3HI>IMH TpyaHOCTaMH H3-3a nOBbIHieHHOH 3KTHBHOCTH npupOJHbIX
npoHCCCOB. HccMOTpa Ha 3to MopcKHe noocpc'/Kba ot.thliak)teca ocTpoii
«KOHKVpCHUHCH ()Y HKHHH». HTO JC.iaCT Hpe3BbIH3HHO B3/KHOH 'fajaHY
paUHOHa.TbHOH TCppHTOpna.TbHOH Opr3HH33IIHH npHOpC/KHOH nOJIOCbI
Ha ocHOBe HayHHoro npupoaonoab iOBaHna.

3KOHOMHHeCKOe 3H3HCHHe CBH33HO C ()OpMHpOB3HHCM MOpCKOTO
BCeMHpHOTO X03HHCTB3. CTpyKTypy MOpCKOTO XO'taHCTBa MO5KHO
npCaCTaBHTb B BHHC CXeMbl (pHC.l). PaiVMCCTCa B OTJC.IbHbIX CTpaHaX
cooTHomeHHe ero cocraBHbix HacTeii pa3Hoe - b 33bhchmocth ot
OCOOCHHOCTCH npupOJHO-pCCY pCHOTO nOTCHHHa.T3 H ypOBHH
3KOHOMHHCCKOTO p33BHTHa 3THX CTp3H. Ho B THnOJIOTHHCCKOM njiaHe
OHH Haxoairr Bbipa/KCHHC B (])OpMHpOBaHHH 30H HC(|)TCra30HO6bIHH Ha
UIC.Tb())C. pblOO.TOBHbIX 30H, nOpTOBO-lipOMbIHIJieHHbIX KOMnjieKCOB,
pCKpCaUHOHHDbIX 30H. Bee 3TH BHJbl MOpCXOiaHCTBCHHOH HCaTC.Ib HOCTH
COHCT3H3T B cebe aKBaTOpna.lbHbIC H OCpCTOBbIC npOH'TBOJCTBCHHDIC
o6pa30BaHHii.

MopcKaa’ll MopcKaaf
ropHoaodbiBatomaa- XHVHHecKzaTl
npoVbinyieHHOCTbf TipOMLmUieHHO CTb¥|
«IlopTOBaa-'f MopCKOH‘Tyle/lAf

npoMBmmeHHOCTB» ! Hpe
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Vaxe B smoxy HTP B 1960—70-X IT. B MHPOBOM XO3SHMCTBE TaK K&
JOBOJIbHO  HETKO  OOO3ZHAYMIACH  TEHACHIMSI K  IPHMOPCKOMY
(IIPHOKEAHUIECKOMY ) Pa3sMEHICHUIO TIPOM3BOACTBCHHBIX CHIL
MOJyYMBIINX B JIATCPATYPE HAMMCHOBAHHC «CIOBHIA» K MOPIO. JTOT
«CHBWT» TIPOMCXOJWI TOJX BO3ACHCTBHEM MHOTHX (DakTopoB, cpeam
KOTOPBIX 0C000 CIIEAYET OTMETUTH POCT 3HAYCHHS MOPCKHX IIEPEBO3OK H
COOTBETCTBCHHO ~ YBEIMUCHHEC MOPCKHX  TPY30IIOTOKOB, Pa3BUTHC
MPUMOPCKOi ypOaHmsarmu. B mepByr0 ouepeap OH 3aTPOHYJ OTPACiId
CHIDKHAX 3TOXCH» MPOMBIIUICHHOCTH (He(remepepaboTKy, UCpHYHO H
IBETHYIO METAJUIYPIHUI0), 3aHATHIX MEPEPabOTKON CHIPBS, ITOCTYTIAFOIICTO
B MOpckue mopThl. CKa3alcsi OH W HA OTPACISIX «BEPXHHUX ITAXKCID,
OTIPABILSIOIINX MOPCKHMH ITyTSIMH CBOIO 3KCIOPTHYIO NPOJAYKIMIO. B
HCKOTOPBIX W3 HHX «COBHIY» K MOPIO CIIOCOOCTBOBANIO PA3BHUTHE
menb(poBoi 100w HedTH n taza [21, ¢. 187].

B mocnennee BpeMsS NMPOTPECCHBHOM M IEPCIIEKTHBHOW (hopmoit
TCPPUTOPHATEHONH OPTaHW3AIUH MOPCKOTO XO3AHCTBA, PALIOHATIBHOTO
pa3MEUICHUS TTPOM3BOACTBCHHBIX CHII CTano (hOPMHUPOBAHUE MOPTOBO-
TMPOMBIIIUICHHBIX KOMIUICKCOB [22]. 10T mpomecc 0OyCIOBICH KAk
CIABHTOM K MOPIO MHOTHX OTPACIICH IMPOMBIIICHHOCTH, TaK U OyPHbBIM
pOCTOM  TIOPTOBOH  JCSATENBHOCTH:  IPOSBICHHEM  BBICOKOM
JHHAMHYHOCTH MOPCKOTO TpaHcmopTa [19; 23].

[Tpumopckue 30HBI OOJNBIIMX TOPOJOB 00IAJAF0T CBOHCTBOM OBITH
HE TOJIBKO MECTOM KOHTAKTOB NMPHUOPEKHBIX TEPPUTOPHH M AKBATOPHH,
HO M OJHOBPEMEHHO — CBOCOOPA3HBIM PECYPCOM, MPHBICKAFOIINM
Ppa3IUUHbIE BUABI XO3SMCTBEHHON ACATEILHOCTH [24].

SIMOHCKUH OMBIT CBUICTENBCTBYET O TOM, YTO BOKPYT KPYITHBIX
TOPOIOB, OKPYKCHHBIX 3aJIHBAMH, HMCEIOTCS OOJBINNE MOTCHIUAIBHbIC
BO3MOXXKHOCTH I PA3BHTHS MPOM3BOCTB, OPHCHTHPOBAHHBIX HA OKCAH
[25]. Ha Poccuiickom IlpmiepHoMopbe HamOodee ONArOMPHATHBIMH
VCIOBHAMH B 3TOM OTHOIICHHWH oOOmamact ropod HoOBOpPOCCHIACK,
OTIIMYAOIIMHACSH  TIIyOOKOBOAHOW  OyXTOH W KPYIVIOTOAWIHOH
HABUTaUMEH, OTKPBITOCTBIO [ BHEIIHWX CBA3CH, HAIMYHCM
TIPUOPEKHON TEPPUTOPHH A JAaJbHEHINIETO paszBuTHIA,
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arponoTeHIHAIOM in pasBUTH CEJIbCKOTO XO3SHCTBA,
0arONMPHUATHBIMH NPHUPOIHBIMHA YCIOBHAMHE A YKH3HH HACCTICHAA [26].

K umciay 3akOHOMEpPHO CBSI3AaHHBIX JPYT C JPYTOM «HEIOYCK»
IPOU3BOACTB, 06’I>GI[I/IH6HHI>IX Ha 0ase TOrO WM HHOTO BHOA DHCPIHUH,
FO. T'. CaymukuH OTHOCHT H OKCAaHHYCCKHH UK. ET0 0COOCHHOCTH: KAk
MPAaBWIIO, JHEPrHsi HA 0a3e NPHBO3HOTO TOIUIMBA, HEIHEPTOCMKHC
OTpaciM  TPOMBIINUICHHOCTH,  CBS3aHHBIE C  OOCIy’>KHBAaHHUEM
CYIOXOACTBA (CYAOCTPOCHHS, CY IOPEMOHT), C MEPEePadOTKOH BBOSHMOTO
WIA BBIBO3MMOTO MOPCKHM IIYTEM CBIPbS, C IIEPEPaOOTKOH PBHIOBI H
JPYTHX MPOIYKTOB MOPCKOTO J0Ba. OxeaHnIeCKUH
SHEPTONPOM3BOACTBECHHBINA LUK 00pa3yeT BMECTE C APYTHMH LHKIAMH
MaTCpHANHPHO-TCXHMUCCKYI0  0a3y  NPHMOPCKHX  TCPPUTOPHAIBHO-
TPOU3BOICTBEHHBIX KOMILICKCOB [27].

CasHr HAcenCHMSA K MOPIO (OKeaHy). B pesymprare mocTeneHHOTO
VBEIMYCHHSA POJH TPHUMOPCKOTO TIOJIOXKCHHUS PAcCceleHHE BIOIb
MOPCKHX TOOCPCKHHA CTAaja0 OAHOH W3 TIABHBIX 3aKOHOMCPHOCTCH
0OIIEro pacceicHus MOoAcH Ha 3eMHOM mmape. B ocobemmocTH 310
OTHOCHUTCS K TOMy reorpaduueckoMy sBIcHHIO, Koropoe B. B.
TMoxmmmesckuii u C. Y. Bpyk Ha3BaH MPUMOPCKOH YpOaHH3AIHCH.

IMo paswpmM oucHKaM, B 100-KHIOMETPOBOI TPHOPCKHON 30HE
MupoBoro OKkeaHa IPOKHBAIOT Ooee 2 MIPA. Yel, B TOM UHCIC
OIPOMHOE KOJMYECTBO TIopokaH [28; 29]. Pacrer u BpeMEHHbIH
KOHTHHICHT — TYPHCTBI, OTIBIXAIONINC, JICUAIIHCCSA, CC30HHBIC padotme,
BOCHHBIC, OWM3HeCMEHbI-MHBECTOPSI [30]. Bo mmormx crpanax EBpormsr
00Jpmad 4acTh HACCICHHS >KHBCT BOMH3H moOepexss [31]. Poccusa B
ICOM B OTJAHYHC OT BBIICHCPCUNMCICHHBIX CTpaH, a Take CIIIA,
Ascrpammu ¥ SIMOHHH HE CIIY>KUT MPUMEPOM TPHTDKCHHS HACETICHUS K
MOOCPSIKBI0. B HCKOTOPBIX MPHOPEKHBIX PAHOHAX INIOTHOCTH HACCIICHHS
HA TOOEPEKbE JAKE MCHBINE, YeM HAa HEKOTOPOM YIAJICHUH OT Hero. B
6smBmeM CCCP mHa 250 kM molepekbs NMPHXOAWICA OAHH mOpT [32].
OmHako 3Ta CHTYanus MCHACTCS, OTPaKas TPCHA, IIPHCY UK
OOJIBIIMHCTBY CTPaH, HMCIOIIUX BBIX0T K MOpIO [33].

B Hay4HOHN 5mTepaTrype AOBOIBHO HMOAPOOHO PACKPHITHI IPHIHHbI
PACTyIIETo 3HAYCHUS MPHOPCSKHBIX 30H H (DAKTOPOB MPHUTHKCHHA K HHM
pacceneHusa u xosgaiicta [34; 35]. Ha mnpoTsskeHHMH TOCICAHHUX
JECATUIICTHH MPHUMOPCKOE HACEJICHWE MOCTOSHHO BO3PACTACT, UTO BO
MHOTOM CBSI3aHO C TEM CABHTOM K MOPIO, KOTOPBIH CTall XapaKTEPEH I
psina paiioHoB mIaHeTl. OTHOBPEMEHHO PACTET H YPOBEHb MPUMOPCKOH
ypOaHM3anyy,  YBEIMYHBACTCS  HYHCJIO  HPUMOPCKHX  TOPOAOB-
«MHATTHOHEPOB». [IpHTSDKEHHE HaceneHHS K TOOCPEKbIM MOpEH,
TOYHEE KOHTAKTHOH 30HE «Cyma — MOpe», KaK OJHA W3 IPHUIMH
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HCPAaBHOMCPHOCTH pa3MemeHus HaceneHus. OmHAKO ¥ 31ech
mposiBisieTcst TuddepeHmanysa B IpHyPOUCHHOCTH MPHOKCAHUIECKUX
1 IPUMOPCKUX CTYCTKOB PACCCICHIA K TCIUIBIM MOPCKHAM TCUCHUAM, HA
koTopyro ooparua samMmanue b. C. Xopes [36, ¢. 97].

[To Mepe yaaneHHOCTH MOCENICHUH OT OEPETOBOH JTMHAM MOPSI (OKEaHa)
BBIICIIFOT HOCKOIBKO 30H. 30HY, PACTONIOKCHHYIO HA PACCTOSHHUH 10 50
KM OT MOpS, MOXKHO HA3BAaTh 30HOH HEIIOCPEACTBSHHOTO MPHOPEKHOTO
paccenerus. [TpudpexHas S0-KAIOMETPOBad 30HA 3aHUMACT BCero 12% u
cocpemoTaumsact mourd 30% MHPOBOTO HACCICHHS, B ToM umcie, 40%
BCEX TOPOACKHUX JKUTENeH Mmmpa, a w3 20 KpymHelmmx ropogos 14 —
MOPCKHUE MOPTHL BCe OHM TECHO CBSI3aHBI C OKEAHOM CBOCH XO3AUCTBEHHOMN
HJIH PEKPEALHOHHON ACATEIBHOCTBIO.

30HY, OTCTOAMY OT MOpPA Ha 50—200 KM, MOKHO PACCMATpPHBATh
KaK ONOCPETOBAHHO CBS3AHHYIO C OCpEroM: XOTS CaMO PACCEJICHHC
30eCh YKE HE IPHMOPCKOC, B XO3SHCTBEHHOM OTHOIICHHH OHO
OINYHIACT MOBCCTHCBHOC M 3HAYMTCIBHOC BJIMSHHC OJM30CTH MOps. B
3TOH 30HE COCPSIOTOUCHO MpuMEPHO 24% BCETo HACCICHUA 3emMm. [21,
c. 134].

YCnoxkHmonmMe  (PAKTOpAMH  KOJOTHUCCKOH OC30MACHOCTH B
MPUMOPCKHUX 30HAX SIBIUIOTCA CHEAylomue: Ooyiee HHTCHCHUBHBIA
TIPUPOCT HACEICHUS, OTPAHMYCHHOCTh MPOCTPAHCTBA UL PACIIUPEHHUS
ropoACKOro apeaia, ACrpajanus IMPUBJICKATCIBHBIX H 3KOJOTHYCCKH
LUCHHBIX MPHUPOIHBIX 0O0BEKTOB B X04AC mpCAMCCTBYIOLICTO PA3BUTHA,
pactymme MacmrTalbl 3aCTpPOMKH OCpPErOBOM  IMOJOCHI,  BBICOKAA
TTOIBCP’KCHHOCTh CTHXHHHBIM OCACTBHAM H KatacTtpodam — OeperoBoi
OpO03uH, NMOATOIUICHHUAM H 3ATOIICHHWAM, OIOJ3HAM, 3CMIICTPIACCHHUAM,
yparaHHeIM  BCTpaM,  BBICOKAA CTCICHb  KOH()IMKTHOCTH B
HCIIOJIb30BAHUM, OXPAaHE M OSKOJOTHYCCKOW 3aIlWTEe INPOCTPAHCTB H
TMIPUPOTHBIX PECYPCOB; HAKOILUIEHHE OTXOJ0B B ropoaax-Kypoprax [37,
c. 6-7].

3a [ONTYIO HCTOPHIO YENOBEK OBLT OUCBHIIEM Pa3pyLINTCIbHOMN
JCSTETBHOCTH MOpS. MHOrme TPHOPEKHBIE TOPOJA M CEICHHA
AHTHYHOTO BpPEMCHH HAXOOATCA ceHyac Ha MopckoMm aHe. Ilox
JCHCTBHEM BONH WCYC3IH LEJble OCTPOBA M MHIMPOKHUE ITOJIOCHI
MPHOPCIKHOH CymHM BMECTC C OKHIBIMH M XO3SIHCTBCHHBIMH
mocTpoWKkaMu. BOJHBI TPOAOIDKAIOT Cpe3arh KPOMKY Oepera w
VHHYTOKAIOT BCE, UTO ITOCTPOCHO UEIOBCKOM B OMACHOH ONHM30CTH K
Mopro. IIpn ocBOCHHH NPHOPESKHBIX TEPPUTOPHUH YEIOBEK 3a4ACTYIO
HTHOPHPYET MPOILIBIA ONBIT U CTPEMHUTCS BBIHECTH CBOH CTPOCHHA KAK
MOKHO OJIIDKE K MOPHO, TAC OHH OKA3BIBAKOTCA B NOTCHIHUAIBHO
OIIACHOI 30HE.
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Jpyras cropoHa mpoOJeMBbI B TOM, HUTO YEIOBEK B CTPEMJCHHH
OCBOHMTH OCPETOBYIO 30HY HE BCETJA 3aAyMBIBACTCS O IIOCICACTBHIX
CBOGH nesaTenbHOCTH. CTPOWTENLCTBO MNOPTOB M OCTOHHPOBAHHC
OCperoBEIX CKIOHOB, 3apPETYJIMPOBAHHE PEUHOTO CTOKA H H3BATHE
IUDCDKHBIX H PYCIOBBIX HAHOCOB, 3arpA3HCHHUC HpI/I6pe>KHI>IX BOO H
JOHHBIX OCAAKOB MNMPOMBIIIJICHHBIMU W KOMMYHAJBbHBIMH CTOKAMH H
MHOTO€E APYTOE MPHBOIAT K HAPYIICHHUIO CIIOKUBINETOCS PABHOBECHS.

KoH(]MKTHBIE CHTYanMH B HCTIOIB30BAHHH PECYPCOB IMPHUMOPCKHX
KOHTAKTHBIX 30H MCKAY PA3IHIHBIMH OTPACTIAMH MOPCKOTO XO3JHMCTBA
OOYCJIOBJICHBI ~MHOTOLCJICBBIMH ~ BO3MO’KHOCTSAMH  HCIOJb30BAHUS
ONHOTO H TOTO JKC pecypca B YCIOBHAX HHTCHCH(DHKAINH
XO3IHCTBCHHOM JACATCIPHOCTH, TAK YTO HCCOBHAACHHC 3KOHOMHYCCKHX
HHTEPECOB BEJACT K HEPAI[MOHATIHHOMY HCIIOJIb30BAHHIO M AHTATOHU3MY
TIPH OCBOCHUH peCYpcos [38].

[MoTpebHOCTH MHPOBOTO XO3AHCTBA OYAyT BCE B OONBINCH CTEIICHU
VIOBJIETBOPATHCS 32 CYCT HCIOIB30BAHMA IPOCTPAHCTBA M PECYPCOB
MupoBoTo OKeaHa, B PE3yJIbTAaTe YeTO0 OKEAH MOXKET CTarh JMb0 cheport
COTPYIHHYECTBA, JMOO apeHOH IPOTHUBOCTOSIHHUSA TOCYJApCTB H
TPAHCHAITHOHABHBIX 00pa3oBaHuii. [IpH 3TOM KOHKYPCHIHA 3a
HAJCSKHBIA TOCTYIl K HCTOYHHKAM CBHIPbS U 3HEpropecypcamMm MupoBoro
OKCAHA BO MHOTOM ONPEACTACT TCHACHIIUU U CABUTH B MCKAY HAPOAHOM
paszmencHun TpyZJa. Ha oJrame rmmobammzanpm, KOTAA  PEabHBI
TIPOSIBIICHHSI TPAHCHAPCHTHOCTH TPAHUII MEKAY CTpaHaMu B cepe
MEKAYHAPOAHOTO pa3AcicHUsl TpyJaa, MHUPOBOH OKEaH B CHJIy CBOEH
HEPA3ACICHHOCTH (MCKIIOYAs TCPPUTOPHAIBHBIC BOJBI), T. €. HAXOIICH
32 TpEAcNTaMH HANHOHAIBHOM IOPHCTIPYACHIMH, TPH COBPEMEHHBIX
CPEACTBAX MOPEXOJCTBA — OJHO W3 BEAYIIMX CBS3YIOIINX 3BCHHCB
MHPOBOTO coobmecTra [39].

Braromaps OoraTeM pecypcaM, MOPCKHS MPHOPCIKHBIC 00IACTH BO
BCEM MHpPE HCTOPHYCCKHM SIBILIOTCA OJHAMH M3  HamOolee
IKCILUTYy aTHPYCMBIX PaHOHOB. [TpoOICMBI H MPOTHBOPCHHS, CBA3AHHBIC C
HWHTCHCHBHBIM HCIIOJIb30BAHUEM IPHOPEKHBIX PECYPCOB, HEHM30CIKHO
MPUBOIAT K OOOCTPCHHIO MPOOJIEM  COUHMATBHO-3KOHOMHYUCCKOTO
pazsurus. [IpobreMbl MHOKECTBCHHOW FOPHCIAWKINH M KOHKY PCHIHH
CpeAM TOJB30BATECJICH PECypcOB INPH OTCYTCTBHM MEXAHHU3MOB
VPETyJINPOBAHUS CIHOPOB, HEAACKBATHBIE (POPMBI OXPAHBI PECYPCOB, a
TaKKe OTCYTCTBHE HALIMOHAIBHOM, pETHOHAILHOM M MECTHOM MOJIUTHKU
YIIPABIACHUS TMPHOPCIKHBIMH 30HAMH, obecnicunBaroIIcH
HHPOPMATHBHOCTh TIPH TNPHHATHH PEHOICHHH, NPUBOAAT K IOTEpPE
CIOCOOHOCTH K yCTOHYHBOMY pa3BuTHIO [40].
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B cBa3m ¢ cokpameHmeM NPHMOPCKHUX Teppuropuit Poccmu (¢
pacmagom CCCP) mpuMOpCKHE TCPPHUTOPHH MPHOOPCTAIOT 3HAYUCHHC
TaK HA3BIBAEMBIX «IPOOIEMHBIX PErHOHOB» [41], rae
cOANMAaHCHPOBAHHOE PA3BUTHE, IOWCK KOMIIPOMHCCHBIX PEIICHHH
CTAHOBSITCSI BAXKHBIM YCJIOBHEM PETHOHAIBHOTO M ME)KPETHOHAJIHHOTO
3HAYCHH. B GONbIIMHCTBE MPUMOPCKUX CTPaH MPoOIeMa YIPABICHHA
MOPCKHMH TIPHPOAHBIMH PECYpPCAMH IIyTEM PETIAMCHTALMH M
PETYIHMPOBAHKS KOHKPETHBIX BHIOB YCIOBEUCCKOH JEATCIHHOCTH B
MOPCKHX  aKBAaTOPWSIX HW  OCPErOBBIX 30HAX  OCYIICCTBIICTCA
CIICIHATBHBIME FOCY JAPCTBCHHBIMHE YUPEKICHUAMH [42].

B NIEPCIICKTUBE B TEPPUTOPHATIBHON OpraHu3aluy
MPOM3BOACTBCHHBIX CHJI HEH30C)KCH PpOCT 3HAYCHHSA IPUMOPCKHX
palioHOB, mpeAompeacICMBIH  3(Q(CKTHBHOCTRIO  HCMOIB30BAHAA
MEKIYHAPOAHBIX SKOHOMHYCCKUX CBA3CH M CINC HE BOBICUCHHBIX B
XO3SCTBEHHBIH 000POT pecypcoB Muposoro okeana. Ha mpoTsokeHHH
JUTATCIbHOW HCTOPHHM INPHMOPCKHX TOPOJOB HA TEPBHIH IUIAH
BBIIBUTAJIOCH TO OJHO, TO JPYTOE CBOMCTBO MOPS KaK SKOHOMHYECKOTO
pecypca. OHO HCHOIB30BANOCH IS TPAHCTIOPTHBIX LIETEH, A PHIOHOTO
mpombicia. [locrenenHo, HaumHag ¢ 30-x rr. XIX B., HaOmpaer cmiay
pexpeatnoHHas Py HKIHS MOPSL.

Muposoii oxean 3aauMacT 71% MOBSPXHOCTH 3¢MHOTO IMapa. 3AeCh
COCPEIOTOUCHBI MOTCHINANBHBIC 3aIachl TOIIMBA M CHIPBS, BO MHOTO
pa3 MPEBBIMAONIKE TC, YTO M3BECTHBI HAM Ha cyme. Pano wnm mo3mHO
OKEaH CTAaHET KPYIHCHIINM HCTOYHHKOM PECYPCOB, C HCTOIICHUEM
KOTOPBIX YEJIOBEUESCTBO YK€ CTOJIKHYJIOCh HA CYLIC H, HE B MOCJICIHIOK
ouepenb, CPEAr ITHX PECYPCOB MOTYT OKA3aThCsl PECYPChl TEPPUTOPHH,
0coOeHHO Jac(uuuTHBIE B NPUOPSXKHBIX 30HaX. Omnbir  SnoHuH,
Hunepnanaos, OAD yOeautenbHO mMOKa3al 3((PEKTHBHOCTh CO3IAHMA
Ha Oecpery OKeaHa IyTeM HAMbIBA CTPOMTCIBHBIX IDIOIANOK I
MPOMBIIUICHHOCTH ¥ TOPTOB. Ha HEKOTOPBIX TaKuX IUIOIAJKAX
COOpPY’KCHBl ~ NPEANPUATHA, C OXHOH CTOPOHBL,  ITOJIYYArOIIHe
HMIIOPTUPYEMBIC CBIPE M TOIUIMBO, 4 C JPYTOH, OTIPABILIFOIINC
TOTOBYK0 TNPOAYKLIHUIO HAa 3kcmopT. B HuaepmaHmax y»ke HECKOJIBKO
BEKOB BBIIBJICHA HEOOXOJMMOCTh M IIETECOOOPA3HOCTH OTBOCBAHUS Y
MOpS TEPPHTOPHII Iy CEJNBCKOTO XO3MHCTBA M PACCEICHHA
(3HAMEHUTBIX HUJCPJIAHACKUX MOAbACPOB) [43, c. 79-82].

[TpuOpekHblc  TEPPHTOPHH, B  OCOOCHHOCTH  PACHOJIATAIOIIHC
OIaronpUATHHIMHU VCIOBHAMHA UL MHOTO()Y HKIIHOHATTEHOTO
HCTIOJTb30BAHMS, — HAMOHAIBHOE JOCTOSIHHE OTPOMHOTO 3HAuUcHIA. [Ipm
TIPAKTHYICCKH HEM30CKHBIX KOH(IMKTHBIX CHTYAISIX, CBS3AHHBIX C
BO3pacTaromcii MOTPEOHOCTHIO B 3THX TCPPHTOPHSIX PA3THMIHBIX OTPACTICH
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XO34UCTBA (MOPCKOH H JKEIE3HOJOPOKHBIA TPAHCTIIOPT, MPOMBIIIICHHOCTS,
CETBCKOE  XO3MIICTBO, PACCENCHHE, PEKpealis), WX PALHOHATBHOS
HCTONB30BAHKIE JODKHO OCHOBBIBATHCS HA KOMIUICKCHOH OLICHKE MHOTHX
BaPHAHTOB PA3BHTHS M BHIOOPA ONTHMAJIBHOTO M3 HUX C YUCTOM IMHPOKUX
H HAYYHO 000CHOBAHHBIX IOJTOCPOYHBIX MPOTHO30B [105].

[TpubpeskHas 30Ha — 30HA BAKHBIX T'OCYJAPCTBEHHBIX HHTCPECOB.
[IpupoaOMONB30BAHAEC AODKHO 30ECh  CTPOTO  KOHTPOJIHPOBATHCS
rocygapctBoM. CTOMKHOBCHHE HHTCPECOB PA3HMYHBIX OTPACTICBBIX
BEJOMCTB, (DHHAHCOBBIX THTAHTOB IPH OOINEPOCCHHUCKOM Jeduuure
TMPUMOPCKHX TEPPUTOPHIT IPUBOIAT K KOHKYPEHIHH (DYHKIHH; MHOTHE
NMPUPOIHBIE PECYPCHl KpalHE YYBCTBHTEIbHBI K AHTPOIOTCHHBIM
BO3OCHCTBHAM, KOTOPBIE MOTYT CTABHTh MOJ YIPO3y CaMo
CYILECTBOBAHAC HAMOOJICE LICHHBIX MPUPOIHBIX KOMIUICKCOB. [loaToMy
pecypesl IPUMOPCKHUX 30H JOJDKHBI BOBJICKATBCA B HCIOJIB30BAHUE HA
OCHOBC (peAcpanbHBIX MTPOTPAMM M KOMIUICKCHOTO VIPABJICHHA,
KOTOPBIC JOJDKHBI COCTABIIATHCH HA OCHOBE HAYYHBIX TAHHBIX.
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SIMULATION OF THE SENEGALO-MAURITANIAN
UPWELLING: HOW ARE THE WINDS ACTUALLY DRIVING
SST VARIABILITY AND WATER MASS RENEWAL?
Saliou Fayel, Barrrol Ali Sow12and Alban Lazar13
laboratoire de Physique de IAtmosphére et de | 'Océan - Simeon
Fongang (LPAO-SF), Dakar, Sénégal, Centre de Recherche
Océanographie Dakar-Thiarove (CRODT/ISRA) Sénégal
" Université de Ziguinchor, Sénégal
3Laboratoire d'Océanographie et du Climat : Expérimentations et
Approches Numériques (LOCEAN), Paris, France
E-mail: favebavzall0O@ valroo.fr

MOAEJIHPOBAHHE CEHETAJIO-MABPHTAHCKOTO
AnBEJIJIHHTA: KAK ©OAKTHHECKH BETPA yfIPABJIHFOT
H3MEHHHBOCTBK) nOBEPXHOCTHOH TEMnEPATYPBI

OKEAHA HB030EHOBJIEHHEM BOfIHBIX MACC?
Canrry ©airel, Bavio/i A/ni Coy2, A/ioaii /la.sap2
LJla6opamopiw <pu3um anmoapepbi u OKeaua, uaymo-uccnedoeamenbCKim
gemnp no OKeauozpacpuuffcmap-Tuapya (CRODT/ISRA), Ceuezcm
~ymteepcumem Suzemuopa, Ceuezan
Ylabopamopun oKeaHozpatpuu u Kjumama: nucjieuubie OKcnepuMeunibi
u npudJiujtceHux (LOCKAN),F[apujK, OpaHifux

The senegalo-rnauritanian waters display the highest SST seasonal

variance of the tropical Atlantic. It is primarily resulting from the
combination of upwelling favorable trades and the ITCZ migration
movements. In this preliminary work, based on a V> OGCM, we carried
out a first order off-line computation of the heat budget tenns aimed at
estimating the actual way Ekman pumping and other processes control
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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

AWAJIN3 CBA3SENA MEXKXIY MOJAEJAMHU YIPABJIEUUA U
MPOIECCOM JOCTHXENHUA YCTOMUNBOT'O PASBUTHA
Abupu Omusoromn Hutt
Vuusepcumem Cmaghghopowmpa, Benuxobpumanus

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, Gatot H. Pramono, Ati Rahadiati, Suseno, Suzan N.Gill

National Coordinating Agency for Surveys and Mapping
[BAKOSURTANAL], Indonesia

E-mail: dewavani@bakosurtanal.go.id

BBEJAEHHE YEJOBEYECKHUX PECYPCOB IS
HOJAJAEP)KAHUSA YCTOHUYHBOH BA3BI MOPCKHX
IMPOCTPAHCTBEHHBIX JAHHBIX
Jesasmy Cytpucho, [ator H.ITpamono, Atn Paxamnaru, Crrozan H. [k
HalﬂlOHaﬂbHO@ KOOpOuHalﬂlOHHO@ A2eHmMCcmeo no 2e00e3ul i
xapmoepaguu (BAKOSURTANAL), Hnoonesus

As an archipelagic state, marine spatial data are urgently needed as
input to the marine sustainable development plan. However, the
utilization of the marine spatial data is facing the lack of human
resources awareness, especially within the level of districts or provinces.
Even, the role of marine spatial data for development plan is not
optimally utilized due to the ability and its related policy in managing
the regional human resources, provinces and district. Therefore, the
human resources in marine spatial database should be well-trained in
order to improve the awareness of regional government in marine
development that can be implemented by using spatial 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.
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USING THE INTERNET FOR INFORMATION ABOUT
HAZARDOUS AND PARTICULARLY HAZARDOUS
HYDROMETEOROLOGICAL PHENOMENA IN THE
NORTHERN PACIFIC
A M. Polyakova
Far Eastern Branch of the Russian Academy of Sciences, V1. Il’ichev
Pacific Oceanological Institute, Russian Federation
Email: polyvak(@poi.dvo.ru

276



10C50 Conference KoHndepeHuusa k 50-neturo MOK

HCIOJB30BAHUE UHTEPHET JJIA HH®OPMAILIMU Ob
OITACHBIX (O51) 1 OCOBO OITACHBIX (0051)
THJPOMETEOPOJOIMYECKHUX ABJIEHAAX CEBEPHOM
YACTHU THXOI'O OKEAHA
A M. Tonskosa
Tuxookeanckuii okeanonozuveckuti uncmumym um. Hnvuvesa B.1. J[BO
PAH, Poccuiickaa @edepayus

Bim3kue kK HOpME THAPOMETEOPOJIOTHUECKHE YCIOBHSA B OKCAHAX U
MOPSIX HE IPEICTABILIFOT 3HAYUTEIFHOTO MHTEPECA I MOTPEOUTEICH,
HCKITIOUCHUE COCTAaBIIOT cBeAcHua 00 omacHeIx (OS) m ocobo
omacHbix (OOS) sBacHusax. UMCHHO Takue ABICHHA OOYCIIOBIHBAIOT
CTHXHHMHBIE M JaKE KaTacTpOPUIeCKHEC COOBITHS, NPHBOIAINHC K
3HAYMTCIHFHOMY MAaTEPHAIFHOMY YyIIEpOy, a MHOTAA W THOCTH JIFOJCH.
[Tosromy ceemenms 00 O u OOS ABICHMIX MPEACTABILIFOT OONBIION
HHTEpPEC M1 IIMPOKOro Kpyra mnodas3oBareiae. Hcropuueckue
MaTepHaibl IO THIAPOMETCOPOIOTHH HAXOMATCA IPCHMYIICCTBCHHO BO
BCSIKOTO POJIa aPXHMBAX, UTO HE MO3BOJLIET UCTIOIB30BATh HX ONIEPATHBHO
" U1 OOyYCHHS CTYJACHTOB B TOM dYmCIE. /I OBICTPOTO H3BICUCHHS
HCOOXOAWMBIX MATEPHANOB IO OMACHBIM M 0COD0  OIACHBIM
THIPOMETCOPOJIOTHICCKAM SBICHUSIM HAa aKBAaTOPHH CCBEPHOHM YaCTH
THxXoro okeaHa Kak TO: 3KCTPEMAIbHOC PACHPOCTPAHCHHE ILIABYYHX
JIHIOB, OIACHOE W 0CO00 OMACHOE OOJEICHCHHE CYAOB, PAa3BHTHA
BETPOBBIX BOJH M 3bIOM, COOTBETCTBYIOIIMX TPAJAIMHA BBICOT, BOJIH
OyHAMH, WCKIIOUHTEIPHO TJYOOKHX [HKIOHOB W  TaW(yHOB,
CO3JAFOINMX IITOPMOBBIC M yparaHHbic BeTpsI B IHTEpHET OBLT CO3aH
caiir TOU. Jausse o O u OOS] gBreHMIM B HEM NPEICTABICHHI B
yaoOHOH (opMe, MO BCEMY PETHOHY IS MCCSICB, CC30HOB H B
MHOTOJICTHEM ILIAHE, a aTMOC(EpHAS ITHPKY LIS IO CEBEPHOW YacTH
Tuxoro okeaHa - ekeTHCBHOM WH(poOpMaUMEH JCHCTBHI KAKIOTO THIA
3a mepuoa 1949 -2009 rr. u B BHAEc HHACKCOB. /[laHa kpartkas
XAPAKTEPHUCTHKA THIIOB AaTMOC(EPHBIX TIPOIECCOB, IPEIACTABJICHA
MOBTOPSAEMOCTh, ~ MHHMMAQIBHAA,  CPEmHAI W MaKCHMAalbHaA
MPOJO/DKUTEIBHOCT  JACHCTBHSA B CYTKAaX, IPEEMCTBCHHOCTD,
BHYTPHTOJOBAA, ME)KTOI0BAsI M KIMMATHYCCKAd H3MEHYHUBOCTH, Bcsd
TepeUUCICHHAs HH()OPMAHMI MOYKET OBITH YCICIIHO HCIOJIb30BAHA B
V4eOHOM MPOLIECCE CTYICHTOB U ACIIMPAHTOB.
budanorpadms
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CC30HHOH HW3MECHYMBOCTH HHTETPANBbHON IHMPKyIInuH OXOTCKOTO

MOPSI B CBSI3M C OCHOBHBIMH THIIAMH OQpUYECKHX CHCTEM HAJ €ro
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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: Juveeck@gmail.com

BUPTYAJIBHAA JABOPATOPHS 110 OBPA3ZOBAHHIO H
NOAI'OTOBKE KAJPOB
JIrocuan Buk
Bupmyanvnaa nabopamopus BMO-KI'MC, Benuxobpumarnus

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 (WMQ), 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
10C Project Office for IODE, Intergovernmental Oceanographic
Commission (of UNESCO), Belgium
E-mail: p.pissierssens@unesco.org

OCEANTEACHER: MHOT'OCTOPOHHEE CPEJICTBO JJIA
MNOATOTOBKH KAJIPOB B OBJJACTH YIIPABJIEHUA
JAHHBIMH H HH®OPMAITHEH OF OKEAHE
ITerep IMuccepccenc, Y. Pommenc, M.BpoyH, I'.Pua, JL.ITukyna,
I1.HuépeunxyseH
Oguc MOK npoexma MOQOJ], MexcnpagumenscmeeHHOil
oxeanozpachuyecxoti xomuccuu (FOHECKO), benveus

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
librarics. 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 countrics 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 technologics, 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 I0C
Project Office for IODE in Oostende, Belgium, and sometimes also at
regional sites. The regular cycle of standardized courses on
ocecanographic 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 Byfield', Stewart Bernard®, Steve Groom®, Tim Jacobs®, Christo
Whittle®
!National Oceanography Centre, Southampton, United Kingdom
2Ecosystems Earth Observation, CSIR — NRE, South Africa
*Plymouth Marine Laboratory, Plymouth, United Kingdom
ViITo, Belgium
Marine Remote Sensing Unit, University of Cape Town, Cape Town,
South Africa
E-mail: valborg@noc.soton.ac.uk

HEJABHUE HHULIUATUBBI GEONETCAST IO
PACIIPOCTPAHEHHIO JAHHBIX H MOAT'OTOBKE KA/IPOB
JJId YIIPABJJEHUA MOPCKUMU NNIPUPOJHBIMU
PECYPCAMH
Ban6opr Baiiduna', Creroapt Bepuapa®, Ctus Ipym’, Tum [xaxo6c”,
Kpucro Yurro
! Hayuonansmwiii oxeanozpadhuyecxuti yenmp, Caymee MnmoH,
Benuxobpumanus
? Ecosystems Earth Observation, CSIR — NRE, FOxcnas Agppuxa
* Mopckas nabopamopus, Inumym, Benuxobpumanus
*VITO, Benveus
’ Omden OUCManyuonHo2o 30HOUposanus MOPCKoil cpedsl,
Vuusepcumem Ketinmayua, FOxcnaa Agppuxa

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 Henriet', Willy Baeyens?, Jan Seys®, Andres Riiggeberg' and
the participants of the Ostend ‘Ocean School 010° meeting
'Ghent University, Renard Centre of Marine Geology, Belgium
*Free University of Brussels, Department of Analytical and
Environmental Chemistry, Brussels, Belgium
3Flanders Marine Institute, VLI, Belgium
E-mail: jeanpierre.henriet@ugent.be

OBPA30OBAHHE HA MOPE - OBPA30OBAHHE JJI51 MOPS:
MNOCJAHHUA OT «OCEAN SCHOOL 010» BOCTEH/E
Kan-TTsep Xenpuer', Bumma Baitenc®, STu Cuc’, Auapec Prorebepr’ u
yuactauKH «Ocean School 010» B Ocrenae, benprus
! [Tenmp mopcxoii 2eonozuu Penapa, ynusepcumem I'enma, benveus
? Kagheopa ananumuqeckoi xumuu u sxon02u, Omxpoimbiii
yuugepcumem bpioccens, benveus
*@navanockuii Mopcxoit uncmumym, benveus

The ‘Ocean School 010° meeting convened in Oostende February
16-17, 2010 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 opportunitics. A particular attention
was paid to the consolidation and development of possibilities of
training at sca, 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 - firom
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 of UNESCO

HAPAIIIMBAWHE NIOTEUIUAJIA ITYTEM HOAT'OTOBKH
KAZIPOB B MOPE: HCTOPHUA U YPOKHU NOCJIEJUUX 20 JIET
A. E. CystomoB
Mexcnpagumenvcmeennas oxeanozpaguyeckaa komuccul FOHECKO

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 modern 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 clsewhere. Since that time the TTR approach has been accepted
globally and applied, fully or partially, in some other endeavours (like
the [OC/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 countrics
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 cruises and nearly twice as much became involved in various
training courses, workshops and post-cruise 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. Cruise data are used for writing up BSc and MSc
theses. Some 300 students from 30 countries have already been trained
in 17 BFU cruises;

- Caspian Floating University (CFU) was launched in 1999
(approved by the IOC Resolution XX-19) to promote cooperation and
288



10C50 Conference KoHndepeHuusa k 50-neturo MOK

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 communitics. 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 cruises, 2005-
2009.

The 2009 global crises became an obstacle for training at sea. The
number of research cruises globally diminished. There were no UoS
cruises 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 eclements seem to be
indispensible:

1. Exciting novel and challenging problems of current interest need
to be identified for each cruise, 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. Cruises should be constructed 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 Valls Casillas', Alfredo Izquierdo', Alexei Suzyumov?,
Nikolay Plink’

LUniversity of Cadiz, Spain
? Intergovernmental Oceanographic Commission of UNESCO
*Russian State Hydrometeorological University, Russian
Federation
E-mail: Hangel.valls@uca.es

CETEBOM MOJXO/I TPH PASPABOTKE CTPATErMH
OBPA30BANHA B OBJIACTH KOMIIJIEKCHOI'O
YIIPABJENMA NPUBPEKABIMU PAUOHAMMU
(UNITWIN/WICOP CETH)

Anxen gems Bansc Kacumsac', Amspeno Hcksepno', Anekceit
Cro3tomoB°, Hukomait [nak’

! Vuueepcumem Kaouca, Henanusa
? Meocnpasumenscmeennas oxeanozpaguueckas komuccus FOHECKO
*Poccuiickuii 20CY0aPCMBEHHbIT 2UOPOMEMeOPOOUYeCK Uil
yHugepcumem, Poccuiickaa @edepayus

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 casy 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 of Oceanology, Russian Federation

E-mail: vershininaleksandr@yandex.ru

PA3BUTHUE CUCTEMBI OGPA30BAHUA B OBJIACTH
MOPCKOI BHOJIOT U ¥ DKOJIOTHH KAK
MNEPBOOYEPEIHASA 3ATAYA JJIA YIYUIIEHUA
COCTOSTHHS IPUEPEKHOM MOPCKOM CPEJIBI B POCCHI
Bepmmaun A.O.

Huemumym Oxeanonozuu PAH, Poccuiickaa @edepayus

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 universitics 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 http://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 of Hydrometeorological Information
— World Data Centre, Russian Federation
E-mail: vjaz@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
arc 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, ¢.g. in the arca 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 duc to prompt and informed
decisions.

Currently a static page showing examples of impacts and
recommendations for various marine hazards is available at
hittp://www.meteo.nvnodc/project2/action. htm hitp:/swww.meteo.ru/nodc/
Product/recom htn#m.
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Introduction

The effective management in economic entitics 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) arc 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.1. 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 ceconomic 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:

‘ RVs ‘ | Aircraft | | HM Station| [ Satellites | | Buys Platforms
A S S S
Time srties Analyses
Atmo-, hydro- sphere Atmo-, hydro- sphere
(Ta,V, P...) (Tw, S, D.) (Ta, V,P...... )(Tw, S,D...)
1 1
¥ ¥
Forecast
v
Anomalies GIS
A 4
Situations
Impacts | Recommendations F/

Decision-
making

Decisions for economic sectors: fleet, fish-breeding, hydraulic construction, health
protection, tourism, mining operations, etc.
Economic 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:

o  viewing the list of extreme situations;

e  viewing the situation description;

e  changing and adding the parameters of the situations described;

e choosing the type of information (current data, analyses,
forecasts, climate);

e adding, editing and removal of impacts;

e adding, editing and removal of recommendations;

e 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 eclectronic texts, a clipboard is envisaged which is functionally
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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

il0JibSoeaTe/ib: Hnatuiy KaKovsky — nacTpoina"

1. BodHeHHee Mopn > 5 BannoB  Pcaak THPOsaTb  VflatnTb

2 Joc Ve
Tun HH<liopi-iannn: | Knm-iaT | | ilporH03~| | Teitymag | | llocne gBnemig |
BosjencTBnii: 10 PeKoriemauMM! 11

I riepenenb BBARHi

ri

Figure 2 - Data entry fonn for situation description

Data warehouse Web portal DSS Users
-Integrated database kInformation k-Storm N -State authorities
-Multidimensional Vesources VCritical situations \' ofdifferent
model tor irregular * (original pfor definite 1/ administrative
data, time series, data, objects and Delively 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 recommendations  phone

Figure 3. DSS in the information support system
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degree;

e automatic or man-computer estimate of the object and the
environment, with probable changes predicted;

o retrieval of recommendations with different states of the object
or the environment or with unfavourable trends;

e  optimization of recommendations;

e  decision-making with possibilitics of a call for the analysis of
both the data that serve as the basis for recommendations and the rules
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 identify 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/project2/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/analytic/objects .

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.ru:81/tsunami/ru/map.jsp).
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To inform decision-makers of extreme situations by using Push
technology, the clectronic 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 heterogencous 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.
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CO3JAUME BA3 3UAUUM IS TOJJAEPKKHY PEIIEUAN HA

OBBEKTAX 9KOMOMHUKH C IPUMENENUEM
U D®OPMAIMH O COCTOAUUM MMPUPOANOM CPE/IbI

E.J. Bssunos
Bcepoccutickuii HayuHo-uccie0o8amenvCKuti UHCMUumym
euopomemeoponocudeckoli ungopmayuu — Muposoti yenmp OanHsix,
Poccuiickaa Dedepayus

O¢pdexruBHOMY YIIPABICHHUIO c HCIOJIb30BAHUE
nHGOPMAMKH O COCTOSHHWH MPUPOJHOH Cpeabl HA OOBEKTAX
SKOHOMHKH  MCHIAIOT  cleAyromue mpodmemsl.  Ilmoxas
HHQOPMUPOBAHHOCTh JIHI, NpUHEMArOIUX pemenus (JITIP),
HEIOCTAaTOYHBIH yuer wmMeromeicss wmHpopMammu. JIIIP, B
OOIBIIMHCTBE CIYYacB, HCHOIb3YIOT HHPOPMALHIO IO HHTY HIIHA
WIA B 33aBHCHMOCTH OT HMCIOIIETOoCsS OmbITa. [I0MHOCTHIO
OJMHAKOBBIC YCIOBHS CPEAbl TOBTOPSIOTCS OYCHb PEAKO,
mo3ToMy 3HaHWs, mpuoOpereHHble JI[IP B mpomecce cBoeH
JICITEIPHOCTH, 4epe3 HEKOTOPOE BPEMs YTPAUMBAKOTCS W HE
MOTYT OBITH HCIIONL30BAHBI IPH IMOBTOPHOM BO3HHUKHOBCHHH
AQHANIOTHYHBIX yCIOBHH. [1M0XO M3y4EHBI CBSI3H PE3yJIbTATOB
yOpaBieHus C ycIoBWwsMH cpeapl. M3-3a Oompmoro obvema
nH(opmannu JIIIP HE B COCTOSHHH C AOCTATOYHON OBICTPOTOH
pearmpoBath Ha IIOCTOSIHHBIC W3MCHCHHS YCIOBHH CpEIBI
HWudopmanusa wHOTHA HEC HAOMOZACTCA (HC PETHCTPHPYCTCH),
OwpmBacT, He goBoautcsa a0 JITIP, wacTo HE HCMONB3YCTCA HIIH
MPOCTO HTHOPHUPYETCA. UHCIIO BO3MOKHBIX CHTYaLHH OTPOMHO, a
YHCII0 PEKOMEHIAAUUH JODKHO OBITH 0003pHMO.

Jna  pemeHus 3THX TpoOIEM HWIM  YMCHBIICHUS HX
3HAYAMOCTH  HEOOXOJMUMO CO3MAHHE CHCTEM  ITOJACPIKKH
mpursatud pemeHuii (CTIIIP). Bmecto Tadmum ¢ HCXOTHBIMH,
AQHATTMTHYECKUMH, IPOTHOCTHYCCKUMH M KJIHMATHYCCKUMH
maHHbMu JITTP HCOOXO0MMMBI COOOIICHUS C MPCAY MPSHKICHHEM O
MPEBBINICHHM ~ KPUTHYCCKHUX  3HAYCHWH, uWHpopMmamus o
BEPOSITHOCTSIX SIBJICHHH, MH()OPMALHMI O BO3MOKHBIX YOBITKAX,
CBeCHHSI OO0 ONACHBIX BO3JCHCTBHAX M PEKOMCHIAIMH IS
TMIPUHATHS PEIICHUI.

Unes coszmamms CIITIP 3axmouaercs B co3gaHuM 0a3bl
3HAHHMH, KOTOPas OCHOBBIBACTCA HA CICIAYIONICH wuaee. 3Has
VCIIOBHS CpEAbl, MOKHO 3apaHeE OIPEACIUTh BO3MOYKHBIC
BO3ICHCTBUS Cpeabl HA OOBEKTHI SKOHOMHUKH, 3HASI BO3ICHCTBUS
MOYKHO OTIPEICIUTh TepeICHb peKOMEeHAAIH o
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MPSAOTBPAMICHUIO (YMCHBIICHHUIO) VOBITKOB HIIH TOBBIIICHHEO
3((PEKTUBHOCTH  HCIOJB30BAHUS  HPUPOJHBIX  PECYPCOB.
Kpurepusvu NpHHATHA penICHHH MOTYT OBITh OC30IACHOCTH
MOIeH, MAaTCpPHANBHBIX IIEHHOCTEH, YyMCEHBIICHHWE ymepoa,
VBEJIMYCHHE MPHOBLIN, SKOHOMHSI MATCPHAJIOB, Jp.

baza 3HaHmit - 3TO CBOA TPaBHUI 3ANHCAHHBIX B
(dhopmammzosanroM BuAC: if, that, else:

If: «Yposens BOmpl B paiioHe ['OpHOTO YHHBEpCHTETA B
Canxkr- [etepOypre 6ompmie 150 cm», That: «Bsraate cBeacHUS
00 OmacHocTiax» - «BO3MOKHO 3aIMBAHHE MOABANIOB B 3IAHHAX
Ha HaOcpexHbIX p. Heebr», Pexomenmammu - «[lepenectn w3
MOJBANIOB MAaTEPHANIBHBIC [IEHHOCTH HA 00Jee BTOPOIl M TpeTHH
sraxm», Else: «Ilepetitn Ha oueHKY Rule 2».

Jdns co3manmst 0a3 3HAHWMH HEOOX0OWMO pa3paboTarhb
CpPeZCTBA BBIIBICHUS 3HAHUH OT 3KCIICPTOB, OPTAaHU30BATh MOTOK
mHQOpMAIMKH OT HMCIOMMXCA WH(POPMANHUOHHBIX CHCTEM
(TEeKyIIme JAHHBIC, aHATHM3bIL, IPOTHO3, KJIMMAT) YEPe3 CHCTEMY
HHTETpanuH MH(POPMANMOHHBIX PECYPCOB; MOJICPKHBATH 0a3bl
3HAHUI B AKTyaldbHOM COCTOSHHH. IToCTeaHHMH 3Tam BKIFOYACT
MPOIIECCHl  CO3JAHMSI WM COXpPAaHCHHWS 0a3 3HAaHUA B
pacmpencacHHOH cpene, opmammsamun, TUPQPy3HH SHAHHHA -
pacmpeneicHHE 3HAHWH W OOECIEUCHHE JOCTYNA K HHM,
KOOPJIMHAIIMKA ¥ KOHTPOJSI 3HAHMA HA HENMPOTHBOPCUYHBOCTS,
pETHCTpanK  HOJB30BATENCH IyTEM HACTPOMKH  JIHYHBIX
mpouieit MOTB30BATCICH, MOCTOSHHOW OLCHKH 3HAYCHHH B
MOTOKAX JAHHBIX HA BBIXOA 32 KPHTHYCCKHE TMPENCTbI IS
KOHKPETHBIX OOBCKTOB M TEXHOJOTHYCCKUX IPOIECCOB HA ITHX
00BCKTAX, TCHEPALMH U JO0CTaBKH cooOmeHmit JI[IP.

CIIIP momkHA YYUTHIBATH BO3ACHCTBHA B TOUKAX H IO
IUIOINAMM;,  JOMYCKaTh  BO3MOKHOCTh  AQHANHM3A  BIIMSTHUH
MPUPOTHOH CpPeabl HA OOBCKTH MPOMBINLICHHOCTH B THOOOM
reorpapuuecKOM paloHE; pa3IuyiaTh BO3ACHCTBHS W M3MCHEHH,
OOYCJIOBIICHHBIC ~ PA3IMYHBIMK  SABICHHSAMH, a TaKKEC HX
COBMECTHBIM 3(D(heKTOM; CHTHANMH3UPOBATh B TEX CIYUAsIX, KOTJAA
OOBEKTHI  OKa3plBAlOTCI  HIM  MOTYT  OKa3aTbCi B
HEONMArOMPHATHBIX VCIOBHSIX CPEIBI, HANPHMEDP, B CIydac
HABOJHCHHMS, TABOJKOB, 3aCyX H T.IL.

B Hacrosmiee BpeMst pa3paboTaHa CTaTHYECKAas CTPAHHUIA C
MPUMEPAMH BO3ACHCTBHM M PEKOMECHIAUMH JUI1 PA3IHYHBIX
MOPCKHX CTUXUIHBIX ABJICHUH,
http://www.meteo.ru/nodc/project2/action. htm,
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http://www.meteo.ru/nodc/Product/recom. htm#m

BBEJEHUE

O((PeKTHBHOMY YIPABICHHIO C HCIOJIB30BAHHC HHQOpMAIMH O
COCTOSIHMM TIPHPOJHOH Cpeapl HAa OOBEKTAX OSKOHOMHKH MCINAIOT
ciaeayromue — mpobmembr.  I[lmoxas — mH(DOPMHPOBAHHOCTH  JIHIL,
npuHuMaromux peweHus (JITTP), HeaoCTaTOUHBIM VUET HMEIOLEHCS
uHpopMarmu. JIIIP, B  OOJNBIIMHCTBE CIy4YacB, HCIOJB3YIOT
HHPOPMAIIMIO MO WHTYHIUH HIM B 3aBHCHMOCTH OT HMMCIOINETOCS
ombITa. [10THOCTREO OMHAKOBBIC YCIOBHS CPEAbI MOBTOPSIFOTCS OUCHB
peako, mosToMy 3HaHmA, mpumoOpercHHBIC JI[IP B mpomecce CBOCH
JISSITEIBHOCTH, Yepe3 HEKOTOPOE BPEMSI YTPAUYUBAIOTCS  HE MOTYT OBITH
HCIOJIb30BAHBl INPH IHOBTOPHOM  BO3HHKHOBCHHH  AHAJOTHYHBIX
ycaoBuil. I110X0 H3yYeHBI CBA3H PE3yIbTATOB YIPABICHUA C Y CIOBHAMH
cpeapl. M3-3a 6ompmoro obvema ma(opMmanuu JI[IP HEe B COCTOSHUE C
JOCTAaTOYHOM OBICTPOTON pearupoBarh HA IIOCTOSHHBIC W3MCHCHHS
ycnoBuit  cpeapl. Mudopmanmums wHorma HE HaOmomaetca (HE
perucTpupyerca), OwsBacT, HE mgoBomutcsa Ao JIIIP, wacro He
HCTIOJIb3YETCS WM MPOCTO UTHOPUPYETCS. UNCII0 BO3MOMKHBIX CHTY At
OTPOMHO, a YUCJIO PCKOMCHIAIHI JOIKHO OBITH 0003PHMO.

Jnsa pemeHHs 3TOH MPOOJICMBI HITH YMCHBIICHHS €¢ 3HAYHMOCTH
HEOOXOAMMO CO3NAHHE CHCTEM TOAJCP)KKH MPHHATHSA PEIICHHH
(CIIITP). Bwmecro Tadmwm ¢  HCXOJHBIMH, AHAJTATHICCKUMH,
MPOTHOCTHYCCKAME ¥ KIHMaTuueckuMu AaHHbIMEH JITTP HeoOxoammo
BBIIABATh COOOIICHUS C  TPEAYNPEKICHHEM O  NPCBBHINCHUA
KPHTHYCCKHX 3HAYCHHH IApaMeTpoB  cpeabl, wWH(pOpPMAIMI O
BEPOSITHOCTSIX SIBJICHAUH, BO3MOJKHBIX YOBITKAX, CBEACHUSI 00 OIACHBIX
BO3ACHCTBIAX H PEKOMECHIALMH AT IPUHATHA PEHICHUN.

2TO HANPABJICHAC HCCIICAOBAHUH PA3BUBACTCA yke Oonee 15 et [1-
4]. K cokajgcHHIO, €CTH B HAYale JCBIHOCTBHIX TOJOB HaHOOIce
KpuTHiecKuM MOMeHTOM B passurum CIIIIP Oputa HEBO3MOKHOCTH
OBICTPOTO TMOWCKA W AOCTYNA K HEOOXOAMMBIM JAHHBIM, TO CEHdac
TJIABHOH TpoOnmeMoit aeisieTcs popmanm3anus sHaumi g CIITIP.

OCHOBHBIE PEIIIEHU A

CIIP gomkHA YYATHIBATH BO3ACHCTBHA B TOUKAX W MO TIOIATH,
JOMYCKATh BO3MOJKHOCTh AHANHM3Aa BIMAHUNH TPHPOJHOH CpEedbl Ha
OOBCKTHI TPOMBINIICHHOCTH B JTHOOOM reorpa)MueckoM  paioHE,
pa3nuyaTh BO3ACHCTBUS W W3MCHCHUS, OOYCIOBICHHBIC PA3THIHBIMU
SIBICHISIME, 4 TAKKE MX COBMECTHBIM 3((EKTOM; CHIHAIH3HPOBATH B
TEX CIy4aax, KOrna OOBECKTHl OKA3bIBAIOTCS WM MOTYT OKAa3aThCsl B
HEOJMATONPUATHBIX YCIOBHAX CPEAbL, HAIIPHMEP, B CIy4ac HABOIHCHI,
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MABOJKOB, 3acyX M T.I. Cxema 00paboTku MH(DOPMAINH O COCTOSHHH
Cpeabpl MPeACTaBIcHA HA puc.l. AHAMH3 3TOH CXCMBI MOKA3BIBACT, UTO
ama  cozgamust  CINITIP  HeoOXxoamMo — aBTOMATH3HpPOBAaTh  COOP
uHpOpPMAIIMK OT BCEX IUIATGOpPM, OPraHM30BaTh KOMILICKCHYIO
00pa0OTKy JAHHBIX I PETyIAPHOTO TOTQTHCHHS BPECMCHHBIX PSIOB,

HHUC Camouter r™mc CrryTHUKH Byu Inamdgpopmot
S S S S
BpemeHHble cepun AHau3bI
ATtMmocdepa, ruapocdepa M ATtMmocdepa, ruapocdepa
(Ta, V, P...) (Tw, S, D.) (Ta, V, P...... ) (Tw, S, D...)
1 1
¥ v
IIporuo3ssi
v
To6apHas
AHoMaImIn TUC
A 4
Curyarmm
Bo3saeiicrBua | Pexomvenmarmpm F/

IIpunsTHe
pellieHue

Pemenns 1o 0TpadjisiM JKOHOMHUKH:
®J10T, PHIGOBOICTBO, THIPOTEXHIECKOE CTPOHTEIHCTBO, OXPAHA 3/I0POBbS,
TyPH3M, 00BIMA MT0JI€3HBIX HCKOMAEMbIX H T.II.
06 eKmbl IKOHOMUKU: QOMUHUCHPAYUN, NPeONPUIIIA, CyOa, NOPMbL, NI U Op.

PucyHok 1 - Cxema 00paboTKH HHPOPMAIIMH O COCTOSTHIUH CPEIbI

CO3JAHHA JAHHBIX B y37aX CETKH, MOJYYCHHMA KIMMATHYCCKHX H
MPOTHOCTHYCCKUX XapaKkTepucTuK. Ha ocHOBE Bcex THMOB MH(OpMAaIin
BBIABJIATh AHOMATUH (IKCTPEMAIBHBIC CHTY ALIUH).
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CIITIP ommpaercst Ha 0a3y 3HAHHH, KOTOPAsl CO3AACTCS HA OCHOBE
creayromeil uaen. 3Has YCIOBHS CPEAbI, MOYKHO 3apaHEE OIPEICIHTH
BO3MOXKHBIC BO3ICHCTBHSA CpeAbl HA OOBEKTHI JKOHOMHKH, 3HAA
BO3ICHCTBHS MOXKHO OIPEACIUTH IIEPEYCHb PEKOMEHIALMH IO
MPCIOTBPAMICHUE)  (YMCHBIICHHIO) VOBITKOB WM  HOBBIMICHHUIO
3(PEKTHBHOCTH HCTIOIBb30BAHMSI NPHUPOTHBIX pecypcos. Kpurepmsvu
TIPUHSITHS PEIICHUI MOTYT OBITh OC30MACHOCTD IFOACH, MATCPHAIBHBIX
LECHHOCTCH, YMCHBIICHHE YIIepOa, YBEIMUCHHE IPHOBLIH, SKOHOMHES
MaTEpHAJOB, ap.

ba3a 3nanmii - 370 CBOZ MPaBWI 3AMCAHHBIX B (POPMATH30BAHHOM
BHJIC!

if , that , else .

ITpumMeps! paBUT JAHBI HHKE.

Rule 1. If: «YposeHs BObI B palioHe ['OpHOTO YHHBEPCHTCTA B
Cankr- TletepOypre 6ompme 150 cm», That: «Beimate cBeacHus 00
Onacnocrax» - «BO3MOXHO 3alIMBaHHE IIOABATOB B 3AAHUIAX HA
HAaOepekHBIX p. HeBbr», Pexomengamun - «[lepeHECTH W3 TOABAIOB
MATCPHANBHBIC IICHHOCTH HA 00J¢C BTOPOH W TpeTmi 3taxkm», Else:
«ITepeiitu Ha onicHKY Rule 2».

Rule 2. If: “Bricora Boausr >5 m” That: “Brroars cseacHusa 00
Onacnocrsx - “Bo3mMoxkeH puck And  HEOONMBIIMX  CyJOB,
Pexomenganmm - “Becem cymaM yiitu B HeOOonbImme OYXTHI, 3aIIUBHI,
moptel” Else: “TlepeiiTu Ha Rule 3”.

Rule 3. If: “temmeparypa Bosmyxa <-30°C” That: “Bbimath
ceeneHmss 00  OmacHocrsx -  “Bo3mokHO — 0OMOpOsKEHHE™,
Pexomenganmm - “TIOBBICHTD MOAAYy TEIUIA B JKAJIBIC JOMA W O(UCHT”
Else: “Tlepeiitu Ha Rule N”.

Jna cozmanua 0a3 3HAHHH pa3padaTHIBAIOTCS CPSACTBA BHIABICHHA
3HAHUH OT 3KCHEPTOB (PHC.2); OPraHM3alyMy IMOTOKA WMH(OPMAIHMH OT
AMEIOMMXCA MH()OPMAIMOHHBIX CHCTEM (TCKYINUC JAHHBIC, AHAU3HL,
MPOTHO3BIL, KIMMAT) 4YEpe3 CHCTEMY HHTETPAruy HH(POPMAIHOHHBIX
peCypCcoB; TOMACPKKH ©0a3bl 3HAHMH B AKTYadbHOM COCTOSIHHH.
[Nocnenuuit 3Tam BKIIOYACT IPOLECCCHI CO3MAHHMSA WM XPaHCHUS 0a3
3HAHWH B pacupencicHHON cpeae, popmammanuu, 1uddysnm 3HAHMH -
pacrpecCHIUS 3HAHUH B 00CCIICUCHIS TOCTYIIA K HUM, KOOPAWHALNH U
KOHTPOXSI ~ 3HAHMM  HA  HEMPOTHBOPESUMBOCTb,  PETUCTPALHH
MOJb30BATEICH IyTEM HACTPONKH JIWYHBIX MPO(HICH MMOJB30BATCICH,
MOCTOSTHHOM OLCHKM 3HAYCHWH B TOTOKAX JAHHBIX HA BBIXOA 32
KPUTHYECKHE TMPEICIBI 111 KOHKPETHBIX OOBEKTOB M TEXHOJIOTHICCKUX
MPOLECCOB HA 3THX 00BCKTAX, TCHEPAIMK | T0CTaBKH cooOmenmit JITP.
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OCHOBHBIMH  (D)YHKIHSAMH TOJCHCTCMBI  BBIIBJICHHS  3HAHHH
SIBILTFOTCSL:

® IIPOCMOTP CIHCKA 3KCTPEMATIBHBIX CUTY LU,

® IIPOCMOTP OTIHCAHUSI CUTY LU,

¢ H3MCHEHHE 1 J00ABICHHE TAPAMETPOB OTUCHIBACMBIX CUTY ALlHIA;

¢ BBIOOD THIA HHOOPMAIHMH (TCKYIIHC TAHHBIC, AHATH3HI, MPOTHO3BL,
KJIMMAT),

¢ 100aBJICHHUC, PCIAKTHPOBAHKC M YIAJICHAC BO3ACHCTBHM,

¢ 100aBIICHHUE, PEIAKTHPOBAHNE M YIAICHHE PEKOMCHIALMIT,

& HCNOJB30BAHKE Oy (hepa 0OMCHA.

INogcmecrema MO3BOMSIET  MOOABIATH, M3MEHATH M VAATATH
TAPAMETPBL, CBA3AHHBIC C SBICHAUCM, 3TO JCJIACTCS C MOMOMIBIO CCHIIOK
«PemakrupoBars», «Yaamure», «Jlobapute mapamerpy». @opma BBOIA
CBEACHMH O CHTyaUWsaX MOKa3zaHa Ha puc.2. Ilpm pegakTHpoBaHHHU
mapaMeTpa MOXHO BBIOPaTh W3 CHHCKA IApaMeTp, KOTOPBIH
XAPAKTEPH3YCT SIBJIICHUEC, BBECTH 3HAYCHHE BPYUHYIO WJIH BHIOPATh W3
CIIHCKA, CCIIM OH OmpeAclcH. Tak Kak MapaMeTpoB MHOTO, TO I
Hadana HeoOXO0IUMO BBIOPATH TPYIILY IapameTpos. B 3aBucHMMOCTH OT
TOTO, 4YTO CHTYaUUs BbIABICHA, OBIJIO MNPEACKA3aHA HMIM CCTh €¢
TIPEATOCHITKA, YTO OHA MO’KET HPOHM30MTH, OVAET pa3iaM4aThCs THII
PEKOMEHOAIMH, COOTBETCTBEHHO.

Jnsa yaoOHOTO MEPEHOCA TCKCTA BO3ACHCTBHI M PCKOMCHIAIMHI H3
KaKHX-TO JNICKTPOHHBIX TEKCTOB MPEIyCMOTpPEH Oy hep oOMena, CXOKUH
mo ()YHKIHOHATBHOCTH C Oy pepom oOmera Windows, HO HATIPAMYTO HE
cBM3aMMbIi ¢ HHM. B Oydepe oOMEHA OJHOBPEMECHHO MOKET
COICPKATBCA HECKOJIBKO BO3ACHCTBHH H PEKOMEHAAIHH. MOYKHO Takke
MPOCMOTPETh  CoAcpkmMoe Oydepa OOMCHA, YAATUTh W3 HCTO
BO3ACHCTBHA HJIH PEKOMCHIAHH HIH  OTPSJAKTHPOBAaTh IpPH
HEOOXOTHMOCTH.

OCHOBHBIMH ~ OTICpallIsIMH 1O  OOpPabOTKE [JAHHBIX W WX
Hcnoap3oBanuio B CITIP sastrorcs (puc. 3):
¢ COOp H KOMIUICKCHPOBAaHHC HH(PopMammu 00 OOBCKTC H COCTOSHHH
CpEZIbL, TP HEOOXOAMMOCTH BBIIACTCS TIEPBOE OTIOBEIICHHC,
¢ 00pa0oTKA W XpaHCHHC HH(POPMAIMH C PA3TMUHBIMH CTCTICHAMH
arperanymy,
® ABTOMATHYECKAS M WITH YEIIOBEKO-MAITHMHHAS OLICHKA COCTOSHUM O0BEKTA
M IPUPOIHOH CPeabl C MPOTHOZUPOBAHUEM BO3MOYKHOM CMEHBI COCTOSHUM;
® TIOHCK PEKOMCHAAIMH IPH PA3IMYHBIX 3HAUCHISIX COCTOSHESA OOBEKTA H
Cpe/Ibl WM HEOIATOTIPIATHBIX TCHICHITNY,
® ONTHMH3ALMA PEKOMEHIALIHIA,
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® IPHUHATHE PEIICHUH C BO3MOYKHOCTSIMH BBI30BA ULl AHAIM3A KAK JAHHBIX,
JEKAIIMX B OCHOBE PECKOMCH/IAINH, TAK M MCIIOIb3YEMbIX TIPABHLT,
e pcaym3anysl  PEKOMCHIAIMI, OLCHKA  PE3yJIbTaTOB  PCaH3aLiA
PEKOMEHMIANMH, JOKYMEHTHPOBAHHE BCE 3TATIOB PA0OOTHI CHCTEMBI.

CIIP gomKHA AKTHBHO WCMOB30BATH PA3IHYHOTO POJA MOICITH
MPOTHO3a THUAPOMETCOPOJOTHYECKUX YCIOBHM, pacuera BO3ACHCTBHIA
MPUPOTHBIX YCIOBHH HA OOBCKTHI 3KOHOMHKH, ONTHMH3ALUH
PCKOMCHIAHH, pacueTa YIepOOB W MPHOBLIH.

Ilpu moamepXKe  pemICHHA  OONBIIYI0  IOMOIb  OKAKET
FGOI/IH(I)OpMaI.[I/IOHHa}I CHCTCMA B BHAC ACTAJBHBIX IITIAHOB 00BEKTOB
OKOHOMMKH, JOKAJIBHBIX, PCTHOHAJIBHBIX H rI100aIbHBIX Kapt yCJ'IOBI/Iﬁ
Cp€apl C BBIACTICHHCM OIIACHBIX paﬁOHOB, AHATTM30B W IMPOTHO30B,
HM3MCHCHHM KJIMMAaTa.

Jna  peammzammm  CTINIP  HeoOXOOWMO VTOYHHTH IOKA3aTEIH
(MHIUKATOPBI) COCTOSHHUA CPCABI;, HACHTH(OHIMPOBATH SKOHOMHUCCKYIO
VS3BUMOCTb OT CTHXMHHBIX SIBJICHUH (IEPECEUCHUE 3IKOHOMUYECCKUX
ICHTPOB W PHCKA CTHXMHHBIX SBICHHWIT); pa3padoTarh CpeacTBa
HACHTH(UKALMA OTACNBHBIX PAHOHOB, MOABEPracMbIC CTHXHHHOMY
ABJICHUI), CO CIIOKHBIMH COTUAJIBHBIMHA WJIH TCXHUYICCKUMH Y CJIOBHAMM.

CIIIIP, peamm3oBaHHAsA B MHTCPHET-CPESAC MOBBOJHT OIICPATHBHO
JIOBECTH IUTOPMOBYIO, HCXOJHYO, AHATHTHYCCKYIO, IPOTHOCTHYCCKYIO,
KIIMMATHICCKYF0 HH(pOpPMALMH B JEOOOH MOMCHT, B JFOOOH TOYKS IO
MFO0OMY palioHy HAa JOO00C YCTPOHCTBO, YUHTHIBATH B JHCIICTUCPCKHX
CHCTEMAX BCIO ONCPATUBHYIO HH(POPMALIMIO, HA €€ OCHOBE BHIPA0ATHIBATH
PEKOMEHTALIMH Tt TIPUHATHS PCLICHHIT, ONTUMHU3UPOBATH
CTPATETHICCKOE M TAKTHUCCKOE IUIAHHPOBAHUCE, MHHIMHU3HPOBATH MOTEPH
7 yIIepOsl 3a CYET ONEPATHBHOCTH MPHHUMACMBIX PECIICHHH.

PE3VJIbTATHI

B Hacrosmiee BpeMsa pa3zpaboTaHa CTaTHYECKas CTPAaHWDA C
MPUMEPAMH BO3ACHCTBHU M PEKOMECHIALMH I PA3IHIHBIX MOPCKHX
CTHXHUHBIX ABICHHH, http://www.meteo.ru/nodc/project2/action htm,
http://www.meteo.ru/nodc/Product/recom.htm#m (puc.4a). Pazpaboran
mpororun  CIIMIP  ama  HCCKOTBKMX  OOBCKTOB  SKOHOMHKH
http://data.oceaninfo .ru/resource/analytic/objects (puc. 4 0).

Coznano mpHIIO)KEHME, TIO3BOIBIFOIIEE B ON-line MoKa3pIBaTh HA Kapre,
HA KAKUX METCOCTAHIIX TIPEBHIICHBI KPUTHUYCCKHIE 3HAYCHIS TAPAMETPOB
cpempr (http://data.meteo.ru:81/tsunami/ru/map.jsp), KpacHsmM 1BeTOM Ha
puc. 4B OTMEUCHBI CTAHIIMH, HA KOTOPBIX HAOJIFOJAIOTCS OTIACHBIC SIBICHHS,
HanpuMep, BHICOTA BOJIH OoJee 2 M, Betep Ooutee 15 m/c u ap.
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Jna wapopMmupoBanusa JIIP 00 SKCTPEMATBHBIX CHTYANHAX IO
TexHonoruu Push mocne BBIIBICHHS KPHTHYCCKUX 3HAUCHUH TMApaMETPOB
cpeapt JITIP BBICBIIACTCS SMCKTPOHHOS COOOMICHHE (PHC. 4 T).

B Hacrosmmee BpeMs By TCA pabOTHI MO 00BCIHHCHUEO HH()OPMAITHH O
IITOPMOBOM BETPE W IIOJIO’KCHHIO OOBEKTOB. TakOW MOAXOJ IO3BOJLICT
Cpa3y YBHIETH HAXOKICHIE OOBEKTA B INTOPMOBOM PaifoHE.

BBIBO/bI

[Nokazana mpobieMa HCMOB30BAHUS HH()OPMAIMH O COCTOSIHUH
npupodHOH cpeasl. [lpennoxeHa wAcs aBTOMATH3ALUU TMOAACPIKKU
penicHuil. 3HAsA IKCTPEMANBHBIC YCIOBHA HPHPOIHOH CPEABI MOKHO
3aPaHCE OMPCIOCIHTH TICPCUCHb BORIACHCTBHH Cpeabl HA OOBEKTHI
SKOHOMHKH, HACCNCHHC. 3HAsd BO3ICHCTBHA CPEABL, MOYKHO BBIIATH
NEPCUCHDb PCKOMCHOAIIMU N0 YMCHBIICHHIO HIH NPCAOTBPALICHUIO
BIIWAHUA CPCAObl HaA 00BEKTHl JKOHOMHKH. MMeroTcsa BAPHUAHTBHI
peatn3auny MOACPKKH PEIICHHH ¢ HCIOJIB30BAHACM Web-TEeXHOIOTHH.

[lepciekTHBAMH PA3BHTHS 3TOTO HANPABICHHSA HCCICIOBAHHI
ABIBICTCA HCIOJB30BAHUC TCXHOJOTHH MHTCTPAUUN PA3HOPOAHBIX,
PacCupeacICHHBIX AJAHHBIX A1 MOAACPKKH NMOTOKOB AHATIU3HPYCMBIX
JAHHBIX HA TPEAMET BBLABICHHA JKCTPEMANBHOH cHTyamuu. I naBHOH
MPOOIEMOMH, KaK U paHee, ABIACTCH CO3AaHUC 0a3hl SHAHUH.
bu6émorpadms
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: Verner Andersen, Vuvi N.Hansen. P.371-381.

3. Bmunos E.JI., Hrmareaxko JAU. (2004). Hcmonws3oBanue
HH()OPMAIIHOHHBIX PECYPCOB O COCTOSHHH OKPYKAFOIICH CPEabl AT
HH()OPMHAPOBAHMS JIUL, MPHHHUMAOMIAX PEIICHUS, HA OCHOBE Wweb-
TEXHONOTHH // ONexkTpoHHBIH XypHan «M3sectust Haykm». 1997.
http://www.inauka.ru/blogs/article41403.html

4. T'enosaru B.A., Bputkos B.b., banmumekos A A., Basuios E. /1. (2001).
HHTennekTyanbHble CHCTEMBI NOAICPKKH HPUHATHA PEIICHHH B
HCTITATHBIX CHUTYyAIMAX C HCIOJIb30BAHUCM HH(I)OpMaI.[I/II/I 0 COCTOSIHHH
mpupoaHoi cpeast. - M.: UCA PAH, YPCC. 2001. - 304c.

311


http://www.inauka.ru/blogs/article41403

I0C50 Conference Kohs$ e pehmua k 50-neTnio MOK

SATELLITE OCEANOGRAPHY AND COASTAL ZONE -
IMPORTANT TOPICS OF THE UNIVERSITY LECTURE
COURSE ON REMOTE SENSING
S.V. Victorov
Scientific-Research Centerfor Ecological Safety, Russian Academy of
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-Nifio
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”,

(Queretaro, Mexico, 2007). pp. 224-242.

2. S.Victorov et al. Multi-temporal coastal zone landscape change
detection using remote sensing imagery and in-situ data. In: L.,
Kepner, W.G. (Eds.), 2007, Use of Landscape Sciences for the
Assessment of Enviromnental Security. Springer, The Netherlands,
pp. 155 - 164.

3. S.Victorov et al. Remote sensing change detection in coastal zone
landscapes: case studies of the St.Petersburg region. EcoSys.
Beitrage zur Okosystemforschung. 2004. Suppl. Bd. 42 s. 29-34

4. S.Victorov Regional Satellite Oceanography. Taylor and Francis,
London, 1996, 312 pp.
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CIIYTHUKOBAA OKEAHOI'PA®HA U BEPET'OBBIE 30HBI -

BAXXHBIE TEMbBI B YHHBEPCHTETCKOM JIEKIIMOHHOM

KYPCE "JUCTAHIHUOHHOE 30HAWPOBAHHUE 3EMJIH U3
KOCMOCA"

C.B.Bukropos
Hay%o—ucmedoeameﬂbcxuﬂ yenmp IK0NI02UYecKoll bezonacHocmu
PAH, Canxm-Ilemepbype, Poccuiickas @edepayus

Hazpawblii kypc wuwmraerca Ha (QakyabreTe reorpaduu
reodkoornu CaHkT-I1eTepOyprckoro rocy 1apCTBEHHOTO YHHBEPCHTETA
UL CTYICHTOB HETBEPTOTO Troma oOyueHmsa. Kypc cOCTOHT H3 ABYX
pasmenoB. B mepeBoM paszene W3mararotcd (PU3HUCCKHE OCHOBBI
JUCTAHIMOHHOTO 30HDMpoBaHmA 3emum ([33) w3 kocMmoca, macrcs
MOHATHEC «KOCMHYECKOH CHCTEMBI HAOMFOICHUSM», PACCKA3BIBACTCA O
THOAX OPOWT CHOYTHHKOB, 00 ammaparype HaOMOACHUSA 3¢MIH, O
(¢opmarax HWHOOPMAUMOHHOH NPOAYKIMH W METOJaX 00padoOTKH
CIYTHHKOBBIX mM300pakeHWil. BTopoH pasmemr Kypca COACPKHT
nHpOPMAIHIO 00 MCHOIB30BAHUHU CITYTHHKOBOH MH(OpMAIMK B HAYKAX
0 3emie. B umcnie TakMX MPHIIOKCHUH 3HAYHTECIBHOC MECTO OTBEACHO
okxeaHorpapuu 1 O¢peTOBBIM 30HAM. B umcie mpodieM — aBicHUE DIib-
HunbO, nUHAMHKA MOPCKHX JIBIOB, COXPAHCHHC KOPAJLIOBBIX PH(OB,
CC30HHOE ILBETCHHC MOpPSA, VparaHel, HC(TAHOEC 3arpsA3HCHHC,
6e30macHOCTh MOpeIUIaBaHus u Apyrue. OTOCHbHBI KPYT mMpodieM —
HCCICAOBAHME M KAapTHpoBaHWe Oeperopelx 30H. Ha mpumepe
BanTuiickoro MOps CTYACHTHI IOJNY4ar0T HH()OPMALIMIO O HAYIHOM
HAMPABJICHAUH «PETHOHABHAS CITy THHKOBAS OKCAHOTPa(Isy.

B JeKIHMOHHOM Kypce HCOIB3YIOTCS HCKTIOUATCIBHO JICKTPOHHBIC
cpeacTsa mpeacTaBicHHA wH(popMammu (mporpamma Microsoft Power
Point Presentation.)

B cTpykType JICKUHOHHOTO Kypca IPESAYCMOTPEHBI BCTABKH
«HoBoctm». 5 paccka3pIBaro 0 3aIyCKe HOBBIX KOCMIYICCKHUX ANNAPATOB
" 0 APYTHUX HOBOCTAX KOCMHYECKOH TCXHHKH.

THE RF VIRTUAL LABORATORY IN SATELLITE
METEOROLOGY AND HYDROLOGY
Eduard V. Podgayskiy', Grigory N. Chichasov”
'Russian State Hydrometeorological University, Russian Federation
‘Roshydromet Advanced Training Institute, Russian Federation
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POCCHHCKAS BUPTYAJIBHAS JABOPATOPHSI IO
CIIYTHUKOBOM METEOPOJIOI' MY U THJPOJIOI A
Toaraiickuit D.B. ", Ynyacos I'H.”

'Poccuiicxuii 20CYOapcmaeHHbIl 2UOPOMemeoponoUYe CKulli
yHugepcumem, Poccuiickaa @edepayus
2H}Ltcnwmym nogwvlienus keamguxayuu pabomuuxos Poczuopomema,
Poccuiickaa Dedepayus

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
L 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
feel 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 universitics. 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 of 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, struggle against oil skills at ocean).

Necessity of the further development of this direction for marine
technical universitiecs does not raise the doubts, as marine technics and
technologies - one of the main sources of pollution of the seca
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 struggle 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 sca 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 hydrocatbons, 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 modern 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 modern 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 engincers-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 SCHOOQOLS of a sea structure both
the industrial enterprises and the organizations engaged introduction of
modern technologies of natural resources development of the World
ocean. Researches under scientific grants in the field of ecological safety
sea technics, work on the modern 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 seca 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 modern 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 sca 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.

COBEPIIEHCTBOBAHHE OBPA3OBATEJBHOI'O
MNPOIECCA JIsA MOPCKHUX HH’)KEHEPOB HA OCHOBE
CKBO3HOI'O H3YUEHMA 3KOJOI'NMYECKUX JHCIHILIHH
W B. Areru, B.K. T'oruapos, A.C. Ioptaoii, B.H. Pa3ysacs
Canxm-Ilemepbypacruil 20cyoapcmeeHHbIli MOPCKOT MeEXHUUeCKUT
yHugepcumem, Poccus

Kadeapa «OxcaHOTEXHHKA H MOPCKHC TCXHOJIOTHH» TOTOBHT
CICIHANUCTOB B OONACTH TPOCKTHPOBAHHSA H CTPOHTEIBCTBA
PA3IMYHBIX COOPYIKEHHH I OCBOCHUSA MHHEPAIBHBIX PECYPCOB
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menb(OBOH  30HBI  MHPOBOTO OKCaHa, a Takke H
BCIIOMOTATEIBHBIX CYJOB W TAHKEPOB AMs  OOCCICUCHUS
()Y HKIMOHHPOBAHMS 3THX COOPY KCHHH.

IlpuoputeTHOM 3amayed  HAIIETO BPEMEHH  ABIACTCS
oOecIieueHUE 3KOJIOTHUCCKON OE30MaCHOCTH Pa3BEIKH, AOOBIMH
M TPAHCHMOPTUPOBKH YINEBOAOPOAOB. Ilosromy Ilporpammsi
CHCIHUANBHEIX KYPCOB IO IPOCKTHPOBAHHIO M TEXHOJIOTHH
BKIIFOYAFOT CIICITHATBHBIC PA3JCIIbI, MIOCBAMICHHbBIC O0CCIICUCHHIO
B TIPOIICCCE NPOCKTHPOBAHMA 3KOJOTHUYCCKOH OC30MacHOCTH
CYJIOB Ml COOPYKCHHUH B KOHTEKCTE TpeDoBaHui Mexmy HapoIHOH
Kouserumun MAPITOJL

Ha xagenpe mpenomaroTcs Takke CIEIHANBHBIE KYPCHI IO
JKOJIOTHH MOPCKOHM CpEeZpl, CPea KOTOPBIX O0INAs 3KOJIOTHI,
MOHHTOPHHT 3KOJOTHYECKOTO COCTOSIHHS MOPCKOHM  Cpeipl,
MIPOTHOZHPOBAHUE PACIPOCTPAHCHHS TEXHOTCHHBIX 3arpsA3HCHUH
W PAA IPYTHX KYPCOB, KOTOPHIC CICHHAIBHO AadaNTHPOBAHBI K
VCIOBHSIM MOPCKUX HE(PTETa30BBIX MECTOPOKICHHH.

Jlst CTy/ICHTOB OpPTaHW3YeTCs CHENHAIBHAS 3KOJIOTHYCCKAA
MPaKTHKA, U1 Y€r0  HCIONB3YEeTCA  NMPUHAIICKAINASL
YHHBEPCHUTETY AXTa «XOPTULA». B akBaTOpHH BOCTOMHOH YaCTH
@uHCKOTO  3aJMBA  MPOBOMATCS  W3MECPECHUSI  OCHOBHBIX
XApPAKTEPUCTHK  BOJHOH  MACCHI, XapaKTCPH3YIOUIIMX  ¢€¢
JKOJIOTHIECKOE COCTOSTHHE. ot CPaBHHUTEIBHO
KPaTKOBPEMCHHBIC pPa0OTHI MO3BOJLIOT CTYACHTAM IIPEAMETHO
OIIYTUTh MOHATHE «IKOJOTHIECKOE COCTOSHHE» W IPOCTCIAHUTH
€ro JMHAMHFKY, CPABHHBAs CBOM HAOIFOJICHHUS OT T0JA K roay. Y
Ka(eapsl ©MEETCS OMBIT OPraHM3ANUH 3KOJIOTHUCCKOM MPAKTHKH
Ha 6a3e Royal Technical University (IIsewws).

OcCHOBHO TIPOOICMOH PA3BUTHA «IKOJIOTHUCCKOTO ACTICKTa
TEXHHYECKOTO OOPa30BAHUS» SBIICTCS OCHAUICHUE Kadeapsr
000pYIOBAHHCM H MPHOOPAMHE AJIT MOPCKHX HUCCIICIOBAHHH.

OcBocHIEC MHPOBOTO OKCAHA M PALHOHAIBHOC HCIOTB30BAHHUC CTO
TMPUPOTHBIX  PECYPCOB  HCH3OCIKHO  CBS3AHBI C  MICPMAHCHTHO
BO3pPACTAOIUM  HETATHUBHBIM  TEXHOTCHHBIM  BO3ACHCTBHEM  Ha
OoKpyXaromyw cpeay. I[lpm 3TOM HA [JAaHHOM 3Tane Pa3BHTHSA
IUBAIN3AIHH  IOJHOCTBIO  HCKIFOYUTh  TCXHOTCHE3 HIH  JAKS
CYIICCTBCHHO OTPAHHYHTh Cr0 MaCmTaObl HEC MPSACTABIACTCH
BO3MOKHBIM. Peub MOJKECT HATH JHIOb O TOH HIH HMHOH CTCICHH
onmuMmu3ayyuy  AHTPOIIOTCHHOW HArpy3KH HA MOPCKYIO Cpeny,
ONpEACAICMON  KOMIPOMHUCCOM  MEXAY  JKOHOMHYECKMMH U
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JKOJIOTHUCCKAME HHTEpecaMu o0mecTBa. Takas OnTHMHA3AIMA JODKHA
0a3upoBaThCA HA COOTBCTCTBHH TCXHOTCHHOTO (DakTopa (YPOBHA H
00BEéMa TCXHOTCHE3a) MPHPOTHOMY (CMOCOOHOCTH OHOC(hEpHl K
CAMOOYHIICHAI0 M CAMOBOCCTAHOBICHHIO). JTO ITOJIOXKCHUC JICKAT B
OCHOBE TaK HA3bIBACMOH «KOHICILIMH YCTOWYMBOTO PAa3BHTHD»
YEIOBEUECKOTO COOOMIECTBA, BIEPBEIC C(HOPMyIHpOBaHHOH Ha IlepBoi
Kongepenmmu OOH mo oxpyskaromel cpeae u passuturo B 1992 1. B
Puo-ae-Kaneitpo (bpaswiusa) u KOTOPOH B HACTOSINEE BPEMA CICAYET
OOJIPIMHHCTBO IMMBHJIM30BAHHBIX TOCYJApCTB MHpa, B T.4. u Poccui,
HCIONB3YsS €€ B KadecTBe HAYYHOTO (yHIaMeHTa (HOopMHPOBAHHSA
HAIIMOHAIBHOMN CTPAaTETHH OXPAHBI OKPYKAIOMICH CPE/IBI.

Bueaperne B PoccmMm KOHIENUMHM  YCTOHYHMBOTO — PA3BHTHA
MPUMCHATEILHO K OOECIICYCHHIO 3JKOIOTHYECKOH  OE30MacHOCTH
MOPCKOH  Cpeasl  HCBO3MOXKHO 03  KOPCHHOW  TCPECTPOMKH
OpenoaaBaHuA J3KOJOTHUYCCKUX AHCHHUIUIMH B MOPCKHX TCXHHYCCKHX
BVY3ax. B macrosmiee BpeMs CYHICCTBYET ABa 0a30BBIX TMOIX0AA K
opraHusan  MOATOTOBKH CIICITHATACTOB BBICIIICH I(BaJ'lI/I(I)I/IKaI.[I/II/I,
MPHU3BAHHBIX PCIINTH MOCTABJICHHY O 3a4aTy .

TpanuIuoOHHO nepagvili U3 2Mux NOOX0008 — WHKEHEPHAS 3aIInTa
MOPCKOH Cpempl — MPUCYTCTBYCT MPAKTHUCCKH B JFOOOM MOPCKOM
yaueepcutere. B CIIOIMTY mo cmemmamsHOCTH — “UHKCHEpHAA
3a0IMTa  OKPY’)KAKOIIEH cpexpl” CTYACHTOB o0Oy4daroT Ha Kadempe
SKOJIOTHH TIPOMBIIUICHHBIX 30H M MPHOPEKHBIX akBaTopuil. [ naBHas
337a4a 3TOTO MOJAX0/A - IOATOTOBKA CIICHHAICTOB B 00JIACTH CO3IAHI
MOPCKHX HH)KCHEPHBIX COOPYIKCHHMH, MPEMATCTBYIOIUX NOMAJAHUIO B
MOPCKYIO CpeAy TCXHOTCHHBIX 3arpsA3HCHHH OT JACHCTBYIOIIHMX
MPOMBIIIUICHHBIX ~ VCTAHOBOK  (OYHCTHBIC COOPYKCHHA, (DHIIBTPHL,
HMHCHUHEPATOPBI U T.1.), 4 TAKXKE, €CIH 3arpsA3HECHUE MOPCKOM Cpelibl BCe-
TaK{ MPOM3OILIO, - JHKBHAAIMS €r0 IOCICACTBHI (HampuMep, 6oppda
C He(PTSIHBIMHU PA3THBAMH B OKCAHE).

Heobxooumocms OanvHeliuieco pazeumust 9mMo20 HANpasieHus &
MOPCKUX MEXHUUYECKUX BY3ax ne eswizvicaem COMHEHUA, TIOCKOJBKY
MOpPCKaAd TCXHHKA H MOPCKHC TCXHOJOTHH - OJHH H3 TJAaBHBIX
HCTOYHHKOB 3arPA3HCHHA MOPCKOH CpeAbl W JIOKATBHBIX HAPYILICHHI
SKOJIOTHYECCKOTO PAaBHOBECHSI B MOPCKHX JKOocHcTeMax. Pasymeercs,
OyIyImue WHKCHCPHI-AKOJIOTH TPH 3TOM JOUKHBI MOAy4Yarh H
MHHHMAJIbHO HGO6XO£[I/IMI>I€ SHAHHA II0 MOpCKOfI TCXHHKC U MOPCKHM
TCXHOJIOTHAM, YTO TO3BOJUT UM B Oy aymeM Oomee 3(h(CKTHBHO pemaTh
TICPEYHCICHHBIC 33JA4H.

Bmopoii nooxoo - oOecrieueHHE 3KOJOTHUYCCKOH 0e30ImacHoCTH
MOpCKOfI TCXHHKH H MOPCKHX TGXHOJ’IOFI/IfI, HAYaJ1 BHCAPATHCA B
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00pa3oBaTCIBHY) MPAKTHKY  CPABHUTCIBHO HCAABHO B CBA3H C
peanu3aiui B HAIEM rocyaapcTBe KoOHUENIHH yCTOMYHBOTO PA3BUTHS.
JTa KOHICHIMA OPHCHTHPYCT HCTOBCUCCKOC COOOIMECTBO HE CTOJBKO
Ha 00pbOY C MOTIATAHHEM B MOPCKYIO CPEAY TCXHOTCHHBIX 3arpsA3HCHAN
0T 0OBCKTOB MOPCKOH TCXHHKH, CKOJBKO HA CO3JAHHC SKOJOTHUCCKH
0C30MAaCHOH MOPCKOH TCXHHKH W HCHOJB30BAHHC MAJIOOTXOJHBIX H
6630TXO£[HI>IX MOPCKHX TeXHOJ’IOFHfI, MPAKTUICCKA HEC 3arpA3HAOIINX
MOPCKYIO cpeay. I'imaBHO# 3amaucii BTOPOTO TOAXOJA ABJICTCS
MOATOTOBKA MOPCKHX  HMHIDKCHEPOB, CIOCOOHBIX  MPOCKTHPOBATH
JKOJIOTHICCKH 0c30macHbIC OOBEKTHI MOPCKO# TCXHUKH,
MpEeIHA3HAYCHHEIC il i OCBOCHUSA IPUPOIHBIX pecypcos
KOHTHHCHTAJIBHOTO mem,q)a (B T.9. TPAHCTIOPTHBHIC U BCIOMOTaTCIIBHBIC
cyna, OypoBbIe IUIAT(OPMBI, TOABOAHBIC TPYOOMPOBOIBI, MOPTOBBIC
TCPMHHABI H T.1.), 4 TAKKS CO3JaBATh COOTBCTCTBYFOIIHC TCXHOJIOTHH
HX OJKCIIyaTranud (BKJIOYAsS TOABOAHYIO A0OBMYy HE(TH W Tasa,
TPAHCTIOPTHPOBKY, TMOTPY3KY-PasTPy3Ky W XPaHCHHC JIOOBITHIX
YIJICBOJOPOIOB, CTPOMTCIBCTBO MOPCKHX COOPYIKCHHH, HW3YUCHHC
OKCaHa H T.A.), KOTOpPBICE TMPH MAKCUMAJbHOH HSKOHOMHYECKOMN
3(PEKTHBHOCTH HAHOCWIM OBl MHHHMAIBHBIH yImepd MmupoBomy
okcaHy. B mocnegHue roasl HH OAWH KPYIHBIM NPOEKT B 3THX
HATIPABJICHUSAX HE 00XOomuTCA ©0€3 THIATCABHONH  3KOIOTHYCCKOM
JKCHCPTH3HI H AICKBATHOTO HKOJIOTHUCCKOTO «COMPOBOKIACHHIM» HA BCEX
JTamax €ro pealim3alidi — OT MPOCKTHPOBAHHA, A0 CTPOHTCIHCTBA,
OKCINTy aTallud U YTHITA3AIHH MOPCKHX 0OBEKTOB.

Pemenne Takoit COKHOM 3a1a9U mpebyent no02omogK He MoabKo
npoqbeccu0Haﬂbezx UHIHCEHEPOB-IKOJI0208 C «MEXHUUECKUM YVKIIOHOM ),
HO u MOPCKUX UHIICEHEPOB 4 «IKOoJIocu4YecKu VKIIOHOM»,
npoheccuoHabHO  pasbupaomuxci 8  COBPEMEHHbIX — MOPCKUX
MEeXHOoJIocUAX U MOpCKOlZ MmexXHuKe, U, 6 mo Jnce epem:, 06ﬂadai0u4ux
DYHOAMEHMANBHLIMY NOSHAHUAMY 6 0OJacmu dKoAo2uy MopA. | TaBHBII
AKICHT B MOATOTOBKC CICIHAMCTOB IO 3TOMY HANPABICHHIO -
TPAOHUITHOHHOC MOPCKOC TCXHHYCCKOC OOpA30OBAHHC  C XOPOMICH
3KOJOTHYECKOH MOATOTOBKOU.

CIIBIMTY, smmoumiics ©OazoebiM BY3om P® mo mopckum
TEXHONOTHAM M MOPCKOM TEXHHKE, BEAET TAKYK0 MOATOTOBKY HA
(akyapTeTe KOPAaOJICCTPOCHHSA W OKCAHOTCXHHKH IO CICIHATBHOCTH
“OxeanoTexHHKa  yke Oonee 15 ner. Henasno Ha Kadenpe Havam mpueM

CTYICHTOB TI0 BTOPOHl CHCOMANBHOCTH -  MOPCKOS Hedrera3oBoe
obopynosanue. CTYyICHTBI 3THX CHCHHANBHOCTCH — OYAyIIHC MOPCKHC
HIDKCHEPBl -  TIOAYYAIOT  KIACCHYECKOC  MOPCKOS  HHDKCHEPHOS

(xopalbmeCTpONTeIIBHOS) 00pa3oBaHHEC B 00JACTH  MPOCKTHPOBAHMA,
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TIOCTPOHKH M 3KCIUTyaTali 0OBEKTOB MOPCKOM TEXHHUKH H B TO JKE BPEM:
— YINyONCHHYHO TOATOTOBKY B OOMACTH JKOJOTHYCCKUX TUCIIUIUTHH H
JKOJIOTHHYECKOTO TIPABa, YTO MO3BOJIET MM PEIIATh AKTYAIBHBIC 331a49H 110
CO3JAHMIO COBPEMCHHOM MOPCKOH TEXHHUKM M TEXHOJOTUH Ui
JKOJIOTHYECKH ~ OC30TMACHOTO  TMPABOMEPHOTO  OCBOGHHSI  3aIlacoB
HCKOTIAEMBIX 3HEPrOPECYPCOB KOHTHHCHTAIBHOTO mmienb(a Muposoro
okeaHa. OOyUCHHE MO 3KOJIOTO-MPABOBBIM TUCIMIUTHHAM HAYMHACTCA Ha 1
Kypce U MPOIOIDKACTCS BILIOTH J0 OKOHYAHMS YHUBEPCHUTETA.

OueBUIHO, HEBO3MOXKHO OOBCAMHHTH O3TH [JBA HANPABICHHSI
MOJTOTOBKH BBIMTYCKHHKOB MOPCKHX TEXHHYCCKHX BY30B, MOCKOIBKY
OHM OPHUCHTHPOBAHBI HA PA3HBIC ACIEKTHI OXPAHBI OKPY;KAIOIIECH CpeIbI
" TPCOYIOT PA3IHYHBIX MO COACP/KAHHIO 00PAa30BATCIBHBIX MPOTPAMM.
ObmuM it 00OMX HANPAaBJICHHH MJOJDKHA OBITh OPHEHTAUMS HA
MPAKTHYCCKUE  33Ja4M  OXPAaHbl  OKPY)KAIOIIEH  Cpeapl  IIpH
MPOCKTHPOBAHMU W OJKCIUIyaTAlMd MOPCKOH TEXHHKH B HAmeEM
TOCYJapCTBE.

Tak KOro k¢ MOJDKHBI TOTOBHTH MOPCKHME TeXHHMUIeCKkHe BY3sr —
PO (eCCHOHATBHBIX HHXCHEPOB-3KOJIOTOB «C TEXHHYCCKHM YKIOHOM
UM TPO(ECCHOHANBHBIX MOPCKHUX HHKCHEPOB C  «IKOJOTHUCCKHM
VKIOHOM»?

C naweii mouxu 3penus Haoo eomogums U mex u opyeux. OTHAKO,
VUHTBIBAS  CIOXKHOCTb MOPCKOM TEXHHMKH, HCIOJB3YEMOH MpH
()VHKIIMOHUPOBAHWM  MOPCKHX  HE(TEra’oBbIX KOMIUICKCOB, Ha
(axynprere KopadnectpocHua u okxcaHorexuuku CIIOIMTY ormaror
MPEAMOYTCHAE  BTOPOMY  TNMOAXOAY K  IOATOTOBKE — OyAyIIHX
CHCTIHAUCTOB.

HeoOxomuMbIi  ypPOBEHbP  TCOPETHUECKOH W MPAKTHUCCKOH
MOATOTOBKH OyJAyIIHX MOPCKHX HHKCHEPOB II0 JKOJOTHUCCKUM
JUCHUIUTMHAM ~ JTOJDKCH OOECHEUMBATBCA HE TONBKO AyJUTOPHBIMH
3aHATHUSAMH, HO M HX AaKTHBHBIM IIPHBJICYCHHEM K HAYYHBIM
HCCIICIOBAHKUSM B 00IIACTH 00ECICUCHHUS SKOTIOTHIECCKON OE30IIaCHOCTH
MOPCKOH TEXHHKH, 3KOJOTHYECCKOTO MOHHTOPHHTA MOPCKOH CpEIbI,
Ppa3paboOTKEe JKOJOTHYUCCKH OC30MACHBIX MOPCKHX TCXHOJOTHH H
HCIOJIb30BAHUM 3THX PE3yIbTaTOB B yuecOHOM mporecce. CkazaHHOE
TIPEATOIATACT HAJMIKE CIICIUATH3HPOBAHHBIX YUCOHBIX 1a00paTOpuii C
HCOOXOAHMBIM 00OPYIOBAHHEM M CyIOB-HOCHTCICH C IKOJIOTHUCCKOH
anmaparypoH Ul MPOBEACHUS HATY PHBIX MCCIICTOBAHHUH.

O((PEKTHBHOCTE  JKOJIOTHUCCKOTO  O0pa30BAHHA  CYIICCTBCHHO
TOBBIIIACTCS IIPH AKTHBHOM HCIOJB30BAHUH CBSI3CH C 0TEUECTBEHHBIMHU
n 3apyOexsbpiMH BY3amum mMoOpckoro mpomist B IPOMBINIICHHBIMHE
MPEANPHATHSIMA W OPTaHU3AIFSIMH  3aHUMAIOLMIMMUCS BHEIPCHUEM

323



I0C50 Conference KoHdepeHuus k 50-neturo MOK

COBPEMCHHBIX TEXHOJOTHA OCBOCHHA MPHPOTHBIX PECYyPCOB MHPOBOTO
okeaHa. MHccmemoBaHus 1O  HAyYHBIM = TpaHTaM B o0mactu
JKOJIOTHYCCKOH  OE30MacHOCTH  MOpPCKOM TEeXHHWKH, paldora Ha
COBPEMEHHOM OOOPYIOBAHHM B 3apyOC/KHBIX HAYUHBIX JAOOPaTOPHIX,
KOHTAKTBI CO CBCPCTHHKAMH H CHOCHHAIMCTAMH APYITHX TOCYAApCTB
MOMOTAI0T C(OPMHPOBATH ¥ HAIMMX CTYICHTOB HCOOXOIUMBIC HABBIKH
TCOPETUYECKOTO M IPAKTHYECKOTO PEIICHHS CIOKHBIX MpoOiIeM
oOecrieyeHHsT IKOIOTHICCKOM OC30IMIaCHOCTH MOPCKOH TEXHUKH H
MOPCKHX TCXHOJIOTHH.

B Hacrosmmee BpemMs Ha Kadempe OKCAHOTEXHHMKH W MOPCKHX
texHonorud CIIOIMTY Oonbimoe BHUMAHHE YACTSCTCS MPHBICUYCHHIO
CTYICHTOB (HAYMHAA C TPSTHETO Kypca), OAKAIaBpOB, MATHCTPAHTOB H
aCMMPAHTOB K HAYYHBIM HCCIICIOBAHMSM B PACCMATPHBACMBIX OONACTSX.
Tak 3a mocnemHme necsaTh NeT HAa Kaeape YCIEIHO BBITOTIHECHBI JBA
rpaHTa MexayHapoaHoro otraena PO®U  (coBMecTHbIE € yUCHBIMH
JIAMHBCKOTO  MOPCKOTO  TEXHHYECKOTO yHHBepcHTeTa Kwuralickoit
Hapoxnoti Peciybnuku) n Tpu rpanta Kommanwm Bpurum Ilerponeym B
obmacru odecTieyeHNS SKOIOTHICCKON OE30MTACHOCTH OKPYKAFOIICH CPEIbI
TIPU TOABOJHOW M0OBME HE(TH W TPUPOAHOTO Ta3a HA APKTHUCCKOM
meab(he Muposoro oxeana. [101yHCHBI HOBBIC HHTCPCCHBIC PE3YIBTATHI B
00JIACTH HWCHOJIB30BAHMS JUCTAHIHOHHBIX ONTHYCCKHX METOJO0B I
BBIABJICHHA TOMJICIHBIX PA3IHBOB HO(DTH, OLCHOK YKOJIOTHUCCKHX PHCKOB
MOPCKOH JCSITEIHHOCTH B 3aMEP3AIONIMX MOPSIX, METOIOB HCIIOJTb30BAHU
JIETOKOIIOB JIJIS1 IPOBOAKH OOJBIIET PY3HBIX TAHKEPOB M CYA0B-TA30BO30B B
CIIOXKHBIX JICOBBIX YCIOBHSX POCCHHCKHX APKTHUYCCKHX MOpPEH M T.J.
HccmemoBanmsas  mposomsarcs B Hayuwoit  mabopatopun  «Mopckue
TCXHOJIOTHI» TpPH Ka(eape OKCAHOTCXHWKH W MOPCKHX TCXHOJOTHHL
CrynenTsl, 0akaIaBphl M MATHCTPAHTHI KAQEIphl, MPHHUMABIINEC YIACTHE
B HAYUHBIX HCCICAOBAHWIX, CTAHOBATCSA IOJHOIPABHBIMH COABTOPAMH
MyONMMKADMH B HAYYHBIX SKYPHANTAX M JOKIAJO0B HA IIPECTIDKHBIX
MexayHapoaHbIX KOH(EpeHIMIX CIe 10 OKOHYAHWS YHHBCPCHTCTA.
Bemyckauku CIIOIMTY, nofayquBOine TAKYIO HMOATOTOBKY, MOTOM  0¢3
mpodmeM  craHoBaTcs  corpymmukamu  IIKBEMT «PYBUH», IIMKB
«AJIMA3», IKb «MAJIAXUT», HIHWUU mm. Axan. A.H. Kpsuioa u
IPYTHX OpraHm3armi H VUIPCKICHUI Cankr-Ilerepbypra
COOTBCTCTBYFOIICTO TPO(IIIA.

Haumaas co Broporo kypca CTyZeHTHI Kaeapsl OKCAHOTEXHHKH H
MOPCKUX TEXHOJOTMH HAYMHAKOT NPHHUMATh YYACTHE B HATYPHBIX
MOPCKHX 3KOJOTHYCCKHX WCCICAOBAHIAIX ¢ Oopra saxter CITOITMTY
«XOPTULIA» B ®unCKOM 3a71HBC BaTTHHCKOTO MOPA.
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J19 TOBBIICHHSA «3KOJOTHUYCCKOM KBAMM(HKAINH» HAHOOICE
TAJAHTIMBBIC CTYACHTHI Kaeaphl, CBOOOTHO BIAACIOIINC AHTITHHCKHM
S3BIKOM,  TPOXOAWIM  MOPCKYKO  CTaOKHPOBKY B Kopomesckom
TexHonormyeckoM yausepeurere Crokromapma (Ieerms). B mponecce Takoit
CTOXUPOBKU CTYACHTHI HAYUIIHCh MOJIB30BATHCA CAaMOM COBPEMEHHOMN
anmaparypod i OOCTCOOBAHHMA M H3YYCHHA SKOJOTHYCCKH OMNACHBIX
TEXHOTCHHBIX 00BCKTOB HA THE baTHiickoro Mops .

BakHbIM mAroM B JANBHCHIIEM COBCPIICHCTBOBAHHH SKOIOTHUCCKOTO
00pa30BaHI B MOPCKHX TCXHHHCCKUX BY3ax JODKHA CTATh OPraHmsalis MpH
HHX Y4eOHBIX LICHTPOB TIOCJCBY30BCKOTO 3KOJIOTHUSCKOTO OOpA3OBAHMS,
00CCTICUMBAFOIIMX TICPHOIMYCCKYEO TCPETIOATOTOBKY M ATTECTALMEO MOPCKHX
HMEPKCHCPOB, 3AHMMAFOMIMXCS Pa3palOTKOM M IKCIUIYaTAINCH COBPSMCHHOH
MOPCKOH TCXHWKH 1 TIOABOIHOM I00bMH HO(TH M mpHpoxHOTO raza. [lo-
BHIMMOMY, TAKHC LCHTPBI JOJDKHBI OBITH MC)KBY30BCKHMH, YTO IO3BOJIHT
TIPHUBJICYb T PaOOThI B HUX HAHOOJCS KBATH(PHIIMPOBAHHEIX MPO(CCCOPOB H
JIOLICHTOB MOPCKIX BY30B Harmero ropoza.

33713492 TOATOTOBKH M TICPEMOATOTOBKH MOPCKHX —HHIDKCHEPOB  C
JOCTATOYHBIMH 3KOIIOTHUCCKHMH SHAHHAME, YYHTBIBasS cratyc CaHKT-
IlerepOypra kak MOpCKOW crommipl Poccmm, wmveer — OOJBIIVEO
OOIIECCTBEHHYFO 3HAUUMOCTE. CO30aHuUe YCA08UTI OIS peuteHUs. IMOti 30004l &
Mopexux mexnuyeckux BY3ax Hawezo 2opooa - sanoe ycnexog Poccuiickoil
Deoepayuu 6  sghgpexmueHom  ocgoenuu  Mupogoco  oxeawa  u
PAYUOHAIIbHOM UCNONb308AHUU €20 npupodezx pPecypcos npu coxpanenuu
oKpyxcaroweil  cpedvl 8  guoe  NPUSOOHOM O HOPMATBHO20
CYUIECMBOBAHUS HLIHEUHE20 1 OVOYIIe20 NOKONEHUT

Tomepk0 B COy4ac KOMIUIGKCHOTO TOAX0Aa K  mpodneme
JKOJOTHYCCKOTO 00Pa30BaHHSA B MOPCKOM TEXHHUYCCKOM BY3C MOYKHO
okuaaTh, yro KoHuenumusa yCcTONYHMBOrO Pa3BHTHA NPHMEHUTEIBHO K
OXpaHe MOPCKOH cpeapl OyAeT TOJHOLCHHO PEeaH30BBIBATECH U
MOPCKas TEXHHKA, Cco3gaBacMas B Poccuw, Oyzer HAHOCHTb
MHHHMATGHBIH yIiepd MupPOBOMY OKCaHY.
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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; requirecments 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


mailto:feba@list.ru

10C50 Conference KoHndepeHuusa k 50-neturo MOK

HCIIOJBb30OBAHHE JAHHBIX JUCTAHIIMOHHOT O
3OHAHPOBAHMUSA ITPH U3YUYEHUHN OKEAHOC®EPBI
C.C. Kapumosa
Huemumym xocmuvecxux uccneooganuti PAH, Poccutickaa @edepayus

B mpeacraBmcHHOW padoTe JaHHBIC JHUCTAHIMOHHOTO
30HIUPOBAHMU OKEAaHA TMPEIACTABJICHBI B JOCTATOYHO HOBOM IS
HUX KAauecTBE — B BHIEC OCHOBBI UI1 CO3JAaHUS Y4UCOHOTO
MaTepHaNa A1 PA3JIMIHBIX OTPACICH Hayku 00 okcaHe. CraTes
HAIMUCAHA MO pe3yabTaraM CO3JaHUS TeMaTHYECKON KOJUICKLUH
mudpoBeix oOpazoBarenbHBIX pecypcoB  (LIOP) mo xypey
reorpauu, KOTOPOE MPOU3BOIIIIOCE B THCTHTYTE KOCMHYECKAX
nccnenoannit PAH B pamxkax «IIporpammer mH(pOpMaTH3aIAH
poccuiickoro  oOpazoBaHWs» ~ MmUHHCTEpCTBA  HayKH H
obpaszosarusa PO mo 3akasy HarmoHamsHOTO (POHIA MOATOTOBKH
Kanpo. Hambonpmmee BHHMaHWE B JOKIAJC  Y/CICHO
CACAYIOIIMM BOMPOCAM. POJb MYJABTUMCAUUHBIX CPEACTB
0Oy4CHHUS M, B YACTHOCTH, JAHHBIX JI33 IpH M3yUCHUH OKEaHA U
NPEANOChUIKA I WX HMCIOJb30BAHUA B KAYCCTBE OCHOBBI IJIA
co3JaHms IU(POBEIX 00PA30BATEIBHBIX PECYPCOB; TPEOOBAHMS K
()YHKIMOHANBHOH HArpy3Ke, CONCPXAHUIO, O(GOPMICHHIO H
METOIUHMECKOMY COTPOBOKICHHUIO TaKHUX pecypcos. Ha mpumepe
HEKOTOPBIX pa3pabOTaHHbIX 11 y4eOHOTO Kypca
«OxeaHocepa» PECYpcoB IEMOHCTPHPYIOTCS BO3MOMKHOCTH
CIIyTHUKOBBIX JAHHBIX B OCBCHICHHH OTACJIBHBIX PpPA3aCIOB
HW3y4aeMoro Mmarepuama. B 3aBepmieHme paboOThl  YKa3aHbI
BO3MOJKHBIC LIIOABOOHBIC KAMHHN» npu NMPUMCHCHHUHA
TIPEICTABJICHHON 00pa30BaTECIbHON METOHKH.

1. Breaenne

B TOCJICAHUE OABA ACCATHIICTHA PA3BUTUC AUCTAHIIMOHHBIX MCTOOOB
HAOMFOOCHUS MOPCKOH MOBEPXHOCTH C HCKYCCTBCHHBIX CITyTHHKOB
3emmn (MC3) moctrio coBepHmICHHO HOBOTO ypoBHA. bmaromaps
JacTOH MOBTOPACMOCTH HAOMIOACHWH, IMHPOKOW MOJoce o0030pa H
BBICOKOMY  MPOCTPAHCTBEHHOMY  Pa3peIICHHI0  JUCTAHIHOHHOC
3oHaupoBaHue 3emud (J133) W3 KOCMOCA pacCMATPHBACTCH CCHUAC KAk
OCHOBHOH HWCTOYHHMK HENPEPBHIBHO MOCTyMAromeH uH(OpMADUH O
MupoBOM OKeaHe H €ro HU3MEHYHBOCTH. OTPOMHA MPAKTHYCCKAS
sHaumMocTh M(C3 Kak cpeacTB  CBA3HM, OCHOBBI  COBPEMCHHBIX
HABUTAMOHHBIX CHCTCM H IIp. COBepIJ.[eHHO OYCBHAHO, 4YTO B
COBpPEMEHHOM 00mecTBe JaHHbIE /133 cIOCOOHBI BHITOIHATH CINE OHY
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¢yuxkumo — oOpasomarenbHyto. [lo  CpaBHCHHIO ¢ APYTUMH
KOMIIOHEHTaMH reorpaduieckoi 006010ukn MHpPOBOH OKEaH B CHILY
CBOMX OTPOMHBIX ITPOCTPAHCTBEHHBIX MACIITA00B OCOOCHHO M300HIyET
ABJICHUAMH H IMPOLCCCAMHU, KOTOPBIC MOTYT OBITH OTKPBITHI, H3YUCHBI H
BU3YAJIU3HPOBAHBI HCKIHOYHATCIPHO C IIOMOIIIBIO CITy THUKOBBIX
H300POKCHAUH.

CrpeMUTCTBHBI  TWPOTpPecC B 007aCTH  WH()OPMATHOHHBIX
TCXHOJIOTHH TPHBOAUT K TOCTCIICHHOMY HX BHCAPCHHIO B Cepy
00pa3oBaHMA. DTO BBIPAXKACTCA KAK B TOBBIINCHHH KOMITBEOTCPHOH
TPAMOTHOCTH V4YaIMXCAd, TaK H B pa3paboTKe CICHHATBHOTO
OPOTPAMMHOTO  OOCCIICUCHHUSA, HANPABICHHOTO HA  MOBBINICHHE
3((HeKTHBHOCTH YICOHOTO mporecca. Tak, B HACTOAIICS BPEMS AKTHBHO
pa3pabaTeIBarOTCS Ppa3sHOOOpa3HbIC ay AHOBHU3Y ATTbHBIC H
MYyJIbTUMEAUHHBIC YICOHbBIC TOCOOMS HA JNCKTPOHHBIX, HIM IH(POBBIX,
HOCHTEIIX. B 1mamHOW padoTe paccMOTPEHBI ACTEKTHI Pa3pabOTKH
TemaTmiyeckoil KOJIEKIHH TH(POBBIX 0O0pa30BaTECIBHBIX PECYPCOB (B
mampuekmem — [IOP) mo kxypcy reorpadum B CpemHEW IIKOIC,
CO3IAHHOW HA OCHOBE CIIYTHHKOBBIX M300Pa’KCHUI W PE3yJIbTATOB HX
00paboTKH. 3TOT MPOCKT OBLT OCYIICCTBICH B THCTHTYTE KOCMHYCCKHX
nccnenopanni PAH B pamkax «[Iporpamver  mHpOpMaTH3aImu
POCCHICKOTO 00pazoBaHWs» MUHHCTEPCTBA HAYKH M 0OpazoBanus PP
1o 3aka3y HammownamsHOTO (hoHAA moaroToBKH Kaapos (HOIIK).

B craTbe 3aTpOHYTHI CIACAYFOLIHE BOMPOCHL PO MY TbTHMCEIHIHBIX
CpeacTs OOYUCHHS W, B YACTHOCTH, JAHHBIX /(33 mpu W3yuCHHH OKCaHA
A OPCANOCHIIKH A1 HMX HCIOJb30BAHWA B KAUCCTBC OCHOBBI LA
co3maHmsl IU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB; TpPeOOBAHUS K
(YHKOMOHATGHOH ~ HATpy3Ke,  COACPXKAHHIO, O(QOPMIICHHIO  H
METOIMYECKOMY COTIPOBOKACHHIO TakWX pecypcos. Ha mpmmepe
HCKOTOPBIX pa3paboTaHHBIX a1 y4ueOHOTO Kypca «OxeaHocgepar
PecypcoB IEMOHCTPHPYIOTCA BO3MOKHOCTH CIIYTHHKOBBIX JAHHBIX B
OCBCIICHHHM OTHOCTBHBIX PAa3feloB H3yYaeMOTo MaTepHama. B
3aBEPIICHUC PA0OTHI YKA3aHBI BOSMOMKHBIC «IIOJBOJHBIC KAMHHY TPH
MIPUMCHEHHH IPEICTABICHHOM 00pa30BaTEIbHON METOTHKH.

2. lauHbie JMCTAHIMOHHOIO 30HIUPOBAHUSI OKEAHA KAK OCHOBA
HoP

JaHHBIC OUCTAHLUHOHHOTO 3OHAMPOBAHHMA 3EMJIM H3 KOCMOCA
SABJIIKOTCA HA Z[aHHBIfI MOMCHT YHHKAJIbHBIM HCTOYHHKOM I/IH(I)OpMaI.[I/II/I
0 Tpoleccax, MPoTEKAIUX B arMochepe, murocepe, ruapochepe u
omocgepe 3eMTH, U UX POIh MPH H3YUCHHH reorpa)uieckoii 000 10UKH
IUTAHETHI Bce Oousiee Bo3pactact. OCHOBHBIMH IIPEHMYIICCTBAMH 3THX
JAHHBIX C TOYKH 3PEHHS 00PA30BATECIbHBIX HEJICH SIBILIFOTCS:
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e  QOJIBINAs CTENECHb HATLIAHOCTH, KAK MPABHIIO, HEAOCTIKUMAS
I TPAAUIIMOHHBIX reorpa)MuecKuX KapT;

e  BBICOKOC MPOCTPAHCTBCHHOE PA3pPEIICHHE;

e  BBICOKAS PCATMCTHIHOCTE;

e  OTPAKCHHUC HMH OOBCKTHBHOHN NCHCTBHTCIIHHOCTH,

e  Oojpmas TIyYOHMHA PACCMOTPCHHS H3YYACMOTO OOBCKTA HIIH
SBJICHUA,

L4 MOBBIINICHHE BO3MOKHOCTCH ACMOHCTPANH KOMIJICKCHOCTH H
B3aHMOCBSI3aHHOCTH MPOTEKAFOIINX IPOLICCCOB;

L4 IIOBBIILICHHOC BHHMAHHC K (I)HSI/I‘IGCKI/IM OCHOBaAM H3y1aCMbIX
MPOIIECCOB, IMO3BOJLIIOIMM BH3YAJIH3HPOBATh HX HA CIYTHHKOBBIX
H300POKCHUSX.

3. Kparkas xapakrepucrnka Temarmdeckoii KoJUTEKIAN
IIOP no kypcy reorpadun

Temamuueckoe codepoicanue xoanexyuu. Ilpu (opMmupoBaHHH
TeMaTmiueckOH KOMICKIMH YUUTHIBATIHCH COACP/KATCIbHBIC TPEOOBAHMUS
(emepasbHOTO KOMIIOHGHTA TOCYAAPCTBEHHOTO —OOpa30BaTECIHHOTO
CTaHAAPTa CPETHETO (II0JIHOTO) H OCHOBHOTO OOINETO 00pa30BAHUS IIO
reorpaduu. Ilockompky oOmui o0beM TeMaTH4ecKOH KOJUICKIHH
JIOIGKEH OBITh JOCTATOYCH I HATTLIHON JSMOHCTPALMH ITTOOANBHBIX,
PECTHOHATIBHBIX W JIOKAJBHBIX SIBJICHHH H OOBEKTOB NPpUPOOHOTO H
AHTPONOTECHHOTO XApPAaKTEPa; CHCHU(HKH OCHOBHBIX TIeOTrpaHuecKux
OOBEKTOB, BXOMIIIUX B IICPECUCHb HOMCHKIATYPHI, OOSM3aTCIBHOH K
W3YUCHUIO, MOHSATHH W TEPMHHOB, COCTABILIFOIIMX OAa30BYI0 OCHOBY
Kypca IOKOJIbHOW reorpadum, a Takke 1 JCMOHCTPALMHA
BO3MOXKHOCTCH " IPCUMYIICCTB HUCIIOJIB30BAHU S KOCMHYCCKHUX
TEXHOJOTHH B Treorpapuueckux  HWCCIACAOBAHMAX, CO37aBacMast
KOJUICKIMS BKIOYmia B ceds mopsaka 500 exummunbix [{OP. Oxomno
20% LOP mo cBoeMy TEMATHYECKOMY COJCP/KAHHMIO OTHOCATCS K
pazzeny «['mapochepar.

B HacTosmee BpeMs MaTepHalbl KOJUICKUUH HAXOAATCS B
HHTEPHETE B CBOOOIHOM JocTyIe (caiit http://school-collection.edu.ru/).

Hcmounuxu oannpix. B TeMaTHUCCKYI0 KOICKIHEO BKIFOUCHBI
LIOP, co3maHHBIC HA OCHOBC AAHHBIX JHCTAHIHOHHOTO 30HAMPOBAHHA,
TMOJYyYCHHBIX B PA3JIUMYHBIX JHAMA30HAX 3JICKTPOMATHUTHOIO CIICKTPA C
pa3IuYHBIM TMPOCTPAHCTBEHHBIM paspemenneM. Kak mpasmino, Oblam
HCIIOJIb30BAHBl M300PAKCHUSI M3 OOINEAOCTYIHBIX HHTCPHET-TaJCpeH
CIIYTHHKOBBIX M300paskeHmii. Hike MpUBEACHBI CCHIJIKM HA HEKOTOPBIC
M3 TAKUX rajepeit:

o http://visibleearth.nasa.gov u http://earthobservatory.nasa.gov —
KOJUIEKITUH Ppa3IUMIHBIX CITy THHKOBBIX H300paKESHUH,
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ACMOHCTPHUPYHOIIUX HPOABJICHUC BBI3BIBAKOIITUX HHTCPEC
reorpaMuCCKuX OOBCKTOB U SABJICHHH;

e http://miravi.co.esa.int/en — apxuB H300PAKCHUH, HOJYICHHBIX
cerncopom MERIS co cmytarka Envisat;

e  http://rapidfire sci.gsfc. nasa.gov/ — apxuB w300paKCHUIH,
nonyueHHbIX ceHcopoM MODIS co ciytHuKOB Aqua u Terra;
e  hitp://glcfapp.umiacs umd.edu:8080/esdi/index.jsp o

http://glovis.usgs.gov/ — apxXuB H300pAKCHUHN, HOTYUYCHHBIX CEHCOPAMHU
TM 1 ETM+ co cnythukos Landsat.

Jannsie /133, cocrasaromue ocHOBY LIOP, ObTH IPeaCcTaBICHEI B
OJTHOM M3 CIICAYFOINNX BHIOB:

® OIHHOYHOC M300PAKCHHUE, MOCTPOCHHOE HO JAHHBIM OJHOTO HIIH
HECKOJIBKUX CHEKTPAJIbHBIX KAHAJIOB;

e 11Ba HIH O0Jice H300PKECHHUH 1L OJHOH W TOH KE TCPPHTOPHH;

® AHHMAITHOHHBIH OOBEKT;,

e gro0as HHAA WH(POPMALMA, TMPCIACTABICHHAA B TAOMMYHOM LTI
rpaduiaeckoii popme, HOTYICHHAS ¢ TOMOINBIO TAaHHBIX [[33.

@opmam npeocmagnenus HOP. [ia co3manmsa L{JOP B xauectse
ONTHMAJTBHBIX OBLTH BRIOpPAHEI 1Ba (hopMara:

e pps — ¢opmar pekuMa MOKaza CraiaoB B cpeac Microsoft
PowerPoint; B 3toM (opmare semogHCHB 80% KONICKIOHH, KAK
npasuio, 3T LIOP 1eMOHCTPUPYFOT «CTaTHYHBIC H300PaKEHILD»,

e html, B xoropom BEmONHCHB OcTaBmmecst 20% LIOP; stor
(¢opmar mHamboiee yaobcu mia mpeactaiacHmst L[OP, comepskammx
AHUMALHOHHBIC 0OBCKTHL

Cooepocanue u oopmnenue IOP. Kaxnpni 1{OP cocrour u3
CICAYIOIUX Pa3ACIIOB:

® TurynsHbId cnadin (html-crpaHmma), Ha KOTOPOM Pa3MEIICHBI
3aroJIOBOK PECypca H €T OTJIABICHHE,

® cratinel ¢ JaHeIME /133 o pe3yIbTaTaMu HX JCIU(PHPOBAHILT,

® cratinel ¢ JaHeME /133 o pe3yIbTaTaMu HX JeIU(PHPOBAHILT,

CITAfBl C KPATKAM TEXHOJIOTHYCCKHM OHHCAHHEM HPEICTABICHHBIX
JAHHBIX, BKIIOYAIOIINM HPOCTPAHCTBCHHOE PAa3pEIICHUE H300PKEHHS
H JAHHBIC O TOM, C KaKOTO CIyTHHKA, B KAKOE BPEMs, KAKHM MPHOOPOM
H B KAKUX CHEKTPAJIbHBIX KAHAJIAX HPOW3BOJWINCH H3MEPEHHS, C
VKazaHHEM reorpauuecKoil TPUBSI3KH CHEMKA (Teorpadmicckue
KOOPAMHATHI IEHTPA);

® QHHOTAIMIO, BKIIOYAIOMYI0 KPAaTKOE TEMATHYECKOE OMHCAHHC
pecypea.

VYKazaHHBIE pa3neibl COCAMHECHBI MEKIY COOOH HOCPEICTBOM
THHEPCCHLIOK.
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ITpu opopmnerun [{OP cobmomanach MX eaWHAs CTHIHCTHKA KAk
MO0 COACPNKAHHIO, TAK H N0 O(OPMIICHHIO (MPOCKIHA, MACIOTAd,
VCJOBHBIC 0003HAYCHHUS, CTCIICHb TCHEPATM3ANH H T.1.).

4, IOP nusa pasnena «Oxeanocdepa»

B nmaHHOHW WacTH CTaThu paccMOTpuM Oo0ee MOAPOOHO, KAKHC
BO3MOKHOCTH MNPCAIATAOT CIYTHHKOBBIC MJAHHBIC TIPH H3YyUCHUH
PA3THYHBIX PA3ICI0B HAYKH 00 OKCAHE.

CoBpeMeHHAsT HAayKa CTABHT IIEpe] CIYTHUKOBOH OKCAHOJOTHCH
LENbIi  pAAd  CEPBE3HBIX, TPYAHOPA3PEIIMMBIX BOMPOCOB. Tak,
MPAKTHICCKH TOJABKO HA KOHTAKTHBIX H3MCPCHWAX Oasmpyercs
THAPOXUMMIA, YUYCHBIC CIIC TOJBKO NPHUCTYHNAKOT K AUCTAHIHOHHBIM
H3MEPCHHUAM TAKOTO BAKHEHINETO IApaMETpa, KaK COICHOCTh
OKCAHHYCCKHX BOA. BosMmoskaOCTH JUCTAHITHOHHBIX MCTOA0B B obmactu
THAPOOHOIOTHH OTPAHMYHMBAIOTCA M3MEPCHUSIMH KOHIICHTPALMH psza
MHUTMECHTOB. [loutH COBCPIICHHO HCAOCTYIMHBIMHA i1 CITY THUKOBBIX
METOJOB  OCTAIOTCH  OKeaHmdeckue TrayomHsl.  OmHako, ecim
paccMOTPETh TEMBI, HM3Y4acMbIe B CpEOHCH INKOJNE B pasicie
«T'mxpocdepar, TO 3aeCh CIy THUKOBbIC JAHHBIC SIBILIFOTCS 3HAUHTEIEHO
00J1CcC MPEACTABHTC TIEHBIMH.

B teme «Hactm rmapocepsr: MupoBOH OKeaH, JCTHHKH, BOIbI
cymm» C NOMOIOBKD KAK OTACIBHBIX CHHMKOB, TaK H Pa3JIHIHBIX
KOMITO3UTHBIX H300pPaKCHUH KOMITOHCHTHI BOJXHOW OOOJIOUKH MOTYT
OBITh TPCACTABIACHBI B TJ00ATBHOM, PCTHOHAJIBHOM H JIOKAJIBHOM
aCIIeKTax.

B teme «Yactu MupoBOro OkeaHa» MOKHO HATJIAHO MOKA3aTh HE
TOJABKO CcaMH OOOCOONCHHBIC YACTH OKEaHAa, HO HW TO, Kak OJTa
000COOJEHHOCT, ~ BIMACT  HA  BOXHBIM,  TEPMHYCCKHUA  H
THAPOOHOTOTHIECKUH PEKUMBI HCCIICTyEMOH aKBAaTOPHH.

CyImecTBYIOMHMA HA MAHHBIH MOMCHT HEAOCTATOK CIYTHHKOBBIX
JAHHBIX MO COJICHOCTH OKEaHA BO MHOTOM OKYIIAeTCSA PazHOOOpazHeM
CIYTHHUKOBBIX KAPT TEMIEPATyPbl MOPCKOH HMOBEPXHOCTH, HMPEKPACHO
JEMOHCTPUPYIOIINX  BO3ACHCTBHE  HA  (OPMHUPOBAHWEC  IOJA
HOBerHOCTHOfI TCMIICPATYPHI OKCAHA KAK 30HAJIBHBIX, TAK H
A30HANBHBIX (PAKTOPOB.

Becpma IPECATTOUTUTCIBHBIM npeacTaBACTCA TAKKE
HCIOJB30BAHUC CIYTHHKOBBIX OJAHHBIX O7IA OCBCHICHHSA BOIPOCOB,
CBS3AHHBIX C LUPKYJSIIMCH M JWHAMHKOM OKCAHHUECCKHUX BOJ. JTO
00 BACHIACTCS TCM, YTO ABJICHUA M MPOUCCCBHI, H3YyYACMBIC B JTHX
pasmenax, HE BCErJa BO3MOXKHO 3a(MKCHpOBATh KAaK  IEJIOC
KOHTAKTHBIMH MCTOAAMH, B TO BPEMA KaK CIYTHHKOBBIC MCTOIBI
(manpuvep, HAOMOACHWS B MH()PAKPACHOM M BHIAMMOM JHAIA30HAX
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CIICKTPA, JAHHBIC CIIYTHUKOBOH paaMOJOKALMK) MO3BOJIIIOT HATJISIIHO
BH3YQIM3HPOBATh TCUCHWS, KPYIHO- M MEIKOMACIITAOHBIC BHUXPH H
JPYTHUE SIBICHUSL.

IMpu wm3yuenmm pasmena «OpraHmdeckue pecypcsl MHupOBOTO
OKCaHA» H, B YACTHOCTH, (axropos, OTPEACTIAFOIIHX
OHOTPOYKTHBHOCTH €TI0 BOA, OOIBINONH HHTEPEC IPEICTABILIIOT JAHHBIC
0 pacmpeaclCHHH XIOpo(Wua ¢, TOJYYCHHBIE C  IOMOIIBIO
pazuomerpoB MODIS u SeaWiFS.

Ipu packpeitum  TeMbl «CTHXHHHBIC SIBICHHS B OKCaHE»
BAOKHCHINEE 3HAYCHHE HMEET BO3MOKHOCTh MOKA3aTh HE TOJBKO
MAapaMeTPhl 3THX SBICHUHM, HO H PA3PyLIMTCIBHBIC IOCICACTBHA,
KOTOPBIC 3T SBICHUS MOTYT ITPOM3BOAUTE BIOTIh MOPCKHX MOOEPEKHIH.

B HEeCKOIBKO XyaAIIeM MOJOKCHHH B IIAHE OCBEIICHUA BOIPOCA
CIYTHHKOBBIMM JTAHHBIMH OKA3BIBAIOTCA ABE Omm3kme Tembl «OOMEH
TEIUIOM M BJIArOH MEXKIY OKEAaHOM H Cylei» u «MHUpPOBOH KPyrOBOPOT
BOJBD», TAK KAK CIyTHUKOBBIC HHCTPYMEHTHI CIIOCOOHBI 3a()HKCHPOBATH
JUIIb OTACABHBIC 3BCHBSA OJTHX MNPOLECCOB, TAKUEC KAK BBIMAJCHUC
0CAIKOB, CTOK PSYHBIX BOJ B OKCAH, MEPEMEIICHUE BO3AYIIHBIX MACC.
Takue sxe TPYAHOCTH KACAlOTCA U TeMbl «MHHEpaIbHBIE PECYPCHI
OKCaHaY.

Tembl «MOpPCKOH TpaHCHOPT, MOPTHL, KaHAMbD W «HcTOUHUKH
3arpsA3HCHAS BOJ OKEAHA» MOTYT OBITh XOPOIIO IPOMILIFOCTPHPOBAHBI
JAHHBIMH BBICOKOTO MPOCTPAHCTBEHHOTO PA3PEIICHHUA.

5. Merommieckue acnexTsl npumenenns [1OP

B  Hacroamee  BpeMsA  BO3ACHCTBHE — 4YEIOBEUSCTBA  HA
reorpapuIecKyo 00OJIOUKY CTPEMHTEIBHO BO3PACTACT, PACIIHPSCTCSA
Kpyr CIOEHHATUCTOB, KOTOPBIC B IPOLIECCE CBOCH OEATCIBHOCTH
CTAJIKMBAIOTCSI C TPOOJIEMaMH OXPaHBI OKPY)KAIOIIEH Cpeasl H,
CJe0BATEIBHO, JOJDKHBI 00Ia1aTh ONPEACICHHBIME TeoTpaduecKkuMu
3HAHIAMH W YMCHHEM IIPHMCHATh WX HA HpakTuke. OTHOBPEMEHHO C
3THM  TOCTOSHHO  TOHKIKACTCA  YPOBEHb  ECTECTBCHHOHAYYHOI
MOATOTOBKH y4amuxca. B Takoll CHTyauMH MMEHHO AKTHBHOE
MPUMCHEHUE COBPEMEHHBIX O0OPA30BATCIbHBIX TEXHOJOTHI BKYINE C
JAHHBIMHI JUCTAHIUOHHOTO 30HAUPOBAHUA CIIOCOOHO
HHTCHCH()UIMPOBATh YUCOHBIH IPOLECC HA VPOKAX ECTECTBEHHBIX
aucuumud [1-2].

KoMInekcHOE TMpHMEHEHHE WHTCPAKTHBHBIX H AyJIHOBH3YATIBHBIX
CpeacTB OOYUCHHA HA YPOKAX BO3MOKHO, KAaK TOKa3aHO B [3], B
HECKOJIBKUX HAMpPaBICHIAX. 11 M3yUeHHU BOJHOM O0OIOYKH MJIAHETHI
HamOoONbIICE 3HAUCHHEC MMCIOT [BAa W3 HHX. DBO-TEpBBIX, 3TO
HCIIOJIb30BAHUE JEMOHCTPAIMOHHOTO KOMIUIEKCA "KOMITBIOTED —
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MPOCKIHOHHOC YCTPOHCTBO" HA YPOKAX H3YUCHHSA HOBOTO MATCpHATA H
3aKPEIVICHUSI MPOMACHHOr0 TPH WUIOCTPAUHH 3aKOHOMEPHOCTEH
(hOPMHPOBAHHSA THAPOJIOTHUCCKOTO PCKUMA TOH HITH HHOW aKBATOPHH.
Hcnonp3oBanne MyJIbTHMEIHHHBIX H ayJXHOBH3YAJBHBIX CPEICTB IIPH
BBIBOJC H300pPAKCHHSA HA OONBIION AKpaH CYIICCTBCHHBIM 00pa3oM
MOKET ITOBBICUTH HATIIIAHOCTH 00yueHuUI. Ha 60mbImoM 3KpaHe Kak Obl
"0KMBAIOT" CXEMBI H B3aHMOCBSI3H MEXIY OOBECKTAMH H SIBJICHHSIMH.
KoMIbrOTEpHBIE AaHMMADWH MO3BOJIIFOT HATLIIHO H B JHHAMHKE
paccMaTpuBaTh MHOTHE OOBEKTHI H SBICHIA [Ipm 3TOM OOYUCHHE
MPOBOAHTCS C OC3YCIOBHBIM COOIIONCHHEM CAHHTAPHBIX HOPM
HCIIONIb30BAHMA KOMITBIOTEPHOH TEXHHKH, ITOCKOJBKY MOIHOCTBIO
OTCYTCTBYET €€ BPEAHOC BO3ICHCTBHE HA YUCHHKOB.

Bo-BTOpBIX, IOCTATOYHO MEPCHEKTHBHO HCIIOJB30BAHUC YUCOHBIX
reouropManHOHHBIX CcHCTeM ([MC) — 0COOBIX HHTCPAKTHBHBIX
CHCTEM, CIIOCOOHBIX HA HOBOM TEXHHYICCKOM YPOBHE PEaTH30BaTh COOP,
CHCTCMATH3ALMIO, XPAaHCHHE, OOPa0OTKY, OLCHKY, OTOOpPA)KCHHEC H
PacIpPOCTPAHCHHE JAHHBIX H KAK CPEICTBO IMOJYUCHHS YYAITHMHCS HA
HX OCHOBE HOBOW yucOHOH HH()OPMAITHH H 3HAHHH O MPOCTPAHCTBCHHO-
BPEMCHHBIX  fABICHMAX. [Ipeacraemsgercss BechMa  3(D(EKTHBHBIM
Hcrosb30BaHHe yueOHbIX | UC npu cOMOCTaBICHHH TEMATHYECKUX KapT
PA3TMYHOTO COJEPKAHM HA OJHY H TY K€ AKBaTOPHIO.

Kak creayer u3 mepeuncnernoro, LIOP, pa3padoTaHHBIC HA OCHOBS
JAHHBIX THCTAHIHOHHOTO 30HIHUPOBAHHS 3EMJIH, HAWIYUIIHM 00pazoM
MOJXOMAT U1 HCHOJIB30BAHMS B KAUCCTBE SAPKHX, HATILIAHBIX MOCOOHH
MPH  W3YYCHHH OTACNBHBIX TEMATHYCCKHX pazaenoB. Ocrtpas
mMOTPSOHOCTh B TAaKHX  TOCOOHAX  OOBACHACTCA  TCM,  4UTO
KapTorpapuICCKuil MaTepHaa TCOTPAPHUCCKUX aTIacoB JAcT BEChMa
oOImee H MOBEPXHOCTHOE TPEJACTABICHHE O reorpaduaecknx 0ObEKTaX,
MPOIIECcax H SABJICHIIX, OCOOCHHO HA PETHOHAILHOM YpOBHE. Bo-
BTOPBIX, CIYTHHKOBBIC IAHHBIC MOTYT BBICTYIIATh KAK B KAUCCTBE
OCHOBBI /171 COCTABJICHHUSI TEMATHYCCKHX KApT, TaK H B BUJEC OJHOTO H3
KJIFOUYEBBIX KOMITOHEHTOB TCOMH()OPMATHOHHOH CHCTEMBL.

Hapsay ¢ mcmosmp3oBarmeM B OCHOBHOH mporpamme, LIOP moryT
CIy’KUTHh OCHOBOM /I MPOBENCHHA (PAKyIbTATHBHBIX H YTIIyOICHHBIX
3aHATHH /U1 3aHHTCPECOBAHHBIX B TAHHOW OOIACTH 3HAHHH YUALIHXCA.
B o3roM ciydae HX TIPUMCHCHHE MOXET OKa3aThCi Hamboee
3((CKTHBHBIM.

Taxum o0pa3oM, co3maHne TEeMATHUCCKOH KOJUICKIIHH HA OCHOBC
CIyTHHKOBBIX JAHHBIX MPH3BAHO, C OXHOH CTOPOHBL, HOBBICHTb
3((EKTHBHOCTh H HATLIAHOCTh YUYCOHOTO IIpoIEecca, a C APYrod —
PACKPBITH IEPE YUAIMMHACS reoTpadHICCKUE HAYKH KaK aKTYalIbHbIC H
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COBPEMCHHBIC, AKTUBHO H3YYAKOIIHME OKPYIKAFOIMUN MHP M BIHAFOIIUC
Ha JajbHCHIIEE  Ppa3BUTHE MHOTHX  AaCIEKTOB  YCIOBECUECKOM
JEATCIBHOCTH M B3aUMOJCHCTBHE 4E€lIOBEKa ¢ mpupoaod. Kpome toro,
IIMPOKOE NMPUMCHEHHE COBPEMCHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH,
KOTOPOC HCOTHEMIICMO TPH PAdOTE CO CITy THUKOBBIMH TAHHBIMH, MOKCT
CIOCOOCTBOBATh POCTY TOIYJIIPHOCTH €CTCCTBCHHBIX M, B YACTHOCTH,
reorpaUUECKUX HAYK CPEelW OMpPEACTICHHBIX KATETOPHH YUAIIMXCS H
TMOBBICHTh MOTHBALHIO K WX H3y4cHHUr0. [locieanuit pakrop HAmbOoICE
CYLIECTBCHEH [ POCCHUMCKOM JCHCTBUTEIBHOCTH C €€ CJIOKHBIM
SKOHOMHYCCKUM TIOJIOXKEHHEM, B OCOOCHHOCTH B OOJACTH HAY4HOTO
CeKTopa. B Takmx yCHOBHSX yyamuecsd B OCHOBHOM Macce OTHAOT
OPCANIOYTCHUC TYMAHUTAPHBIM HAYKaAM, KOTOPBIC, KAK WM KAXKCTCA,
CHoCOOHBI Hamboyiee OBICTPBIM M TPOCTBIM 00pa3oM OOECHECUHTH
SKOHOMHYECCKYIO CTAa0MJIBHOCTh W OIAromoiaydme B JajbHEHIIEM.
[NomobHas mMekoTpacnesas «yTE€UKa YMOB» JOCTATOYHO CKOPO MOMKET
MPUBSCTH K KOJUIATNICY B HAIICH CTPaHEC HCKOTOPBIX (PH3HKO-
reorpapMIECKUX HAYK, B IEPBYIO OUCPEIb THAPOMETEOPOIOTHIUCCKHUX.
6. OrpaHuvieHns: 1 HEAOCTATKH NPEACTABJICHHONH METOAUKA

TpaZ[I/II.[I/IOHHO CIUTACTCA, YUTO NPUMCHCHHC CAaMBIX NCPCIOBBIX
HHO)OPMAIMOHHBIX TCXHOJOTHI B OOPA30BAHHH HICT HCKIIFOYHTCIHHO
Ha 01aro. OgHAKO HE CTOMT 3a0BIBATH, YTO 3TO MPHMEHEHUE HEM30CKHO
OPUBOAUT K ONPCACIICHHBIM 0COOEHHOCTIM BOCHIPHUATHA H3Yy4IACMOT0
MaTepuana, KOTOpbIC €Ie HE JOCTATOYHO WCCJICIOBAHBI M JOJDKHBI OBITH
TEMOH 1111 0c000TO pasroBopa. UTo KacaeTcsi pecypcos, 00CYKIaeMbIX
B I[aHHOI\/II pa60Te, K OCHOBHBIM HX HCIOCTATKAM MOKHO OTHCCTH
CIICAYIOIIHC:

L4 HCPAaBHOMCPHOC TOKPBITHE MATCPHATIOM Pa3IMIHBIX
H3yYACMBIX PA3JENIOB, KOTOPOE VKe 00CYKIAT0Ch PaHee;

®  CIOXKHOCTB HHTEPIIPETALHI H300paKCHUH bin
HEMOATOTOBJICHHBIX MPENOJABATENCH;

e  OTCYTCTBHC TCHCPAIM3ALHH, OCOOCHHO M HM300PAKCHHH C
BBICOKHM IIPOCTPAHCTBCHHBIM Pa3pEHICHHEM,

e  CIOXKHOCTh OTOOPAKAIOMIMXCA HA CHHMKAxX IMPOIECCOB H
}IBJIGHI/Ifl, SHAHUA O KOTOPBIX HE BCCTAA H606X0£[I/IMI>I yYUauuMmcCt,

e  OMAaCHOCTh  TEPETPY’KCHHSA  YYAIErocs  «TOUYCUHBIMID)
3HAHIAMH, BMECTO (DOPMHPOBAHHS y HEr0 IIETOCTHOH ECTECTBEHHO-
HAYYHOH KAPTHHBI MHPA;

e  OTpPAaHUYCHHBIC BO3MOXKHOCTH 1 OOJEC TECHOTO KOHTAKTa
yYUammxcst C IpEaCTABICHHBIM y‘{e6HI>IM MATCPHUAJIOM,
MPEATONAraloNie OCYIIECTBICHHE KAKHUX-THOO MPOCTEHINNX BHIOB
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00pa0oTKH MAHHBIX (OemU()pHPOBAHHES W TeorpaUICCKas TPHBIA3KA
CHHMKOB, CHHTC3 H300PKCHUH U T.1.).

B 3akmoueHme cmie pa3  XoTenoch Obl  HMOMUCPKHYTH, HTO
npeactasacHubie [JOP He MOTYT OBITH PACCMOTPEHBI KaK PECYpPChI T
KAaKOTO-THOO W3 BHIOB JWUCTAHIHMOHHOTO OOYUYCHMS, TaK KaK I
OPAaBHIBHOH TOJAYH H YCBOCHHA INPEAIAracMoOr0  MaTepHana
HEOOXOAMM  TPYZX  OTBETCTBEHHOTO M  KBATH()HUIMPOBAHHOTO
TIPENOIaBATE L.
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TEOHH®OPMAITHOHHASA CHCTEMA KAK MOJAEPATOP
PEOPTAHH3AITHH YYEBHOT'O MPOLIECCA HA
T'EOTPA®UYECKOM ®AKYJIbBTETE
B.A. I'punenko, M.JI. I'ne3a, H.C. Bexos, J.A. JloMHHH
Poccuiicxuii 2ocyoapecmeennviii yHusepcumem um. H.Kanma,
Poccuiickaa Dedepayua

Xopowmo H3BECTHO, YTO NEPEXOJ HA HOBYIO A Poccum,
JIBYXyPOBHEBYI0 CHCTEMY BBICIICTO OOPAa30BAHUS MOPOIHI PSI
mpoOneM Kak B COXPAHCHHH HEHPEPBIBHOCTH — IMPOLECCa
MePEIAYH/TIOTY YCHHUS 3HAHUIA TIPH MEPEXO/IC C OJHOM CTYIICHH HA
JPYTYI0, Tak W B OOCCHCUYCHHM KAYCCTBA YCBOCHHS 3HAHUH,
HABBIKOB M YMCHHH OyaymuxX cmenuaauctoB. Oco00 BaKHBIH
CMBICT WMECT O00O3HAYCHHAS TpoOIeMa I CCTCCTBCHHO-
HAYYHBIX CICIMATBHOCTCH, O0YUCHHEC MO KOTOPBIM TPEeOyeT OT
CTYICHTA 00s3aTeIbHON YCIEUIHOCTH HHTCTPALIAN
TCOPCTHICCKUX 3HaHI/II\/’I, NPAKTUYICCKUX HABBIKOB H OINBITA
mOJNeBBIX  paboT. Peanm3aums  HAUMOHATIBHOTO  MPOCKTa
«ObpazoaHme» ¥ OOHOBICHHEC IPOTPAMMHO-AMIAPATHBIX
PECYPCOB BY30B PACIIMPHIM KPYr PEIICHHH PCOPraHU3ALUH
Y4EOHOTO MPOUECCA, OMHUM U3 KOTOPBIX SBISCTCH BKIFOUCHUC B
€ro CTPYKTYpy oOmercorpaduieckoil reoHH(OPMAIHOHHOH
CHCTCMEIL.
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B 2009 romy B PI'Y um. M.Kanra (KanuauHrpan) mpu
BBIMOMHEHNHM TpoekTa 2.2.1.1/3714 mporpammer «Pa3surme
HAYYHOTO TOTCHOHAna BecmeH mkoasyy (PHIT BIID) Obuma
co3maHa 0a3oBas BEPCHS PETHOHATBHOH oOmiereorpapmuccKoi
reonH()pOPMATHOHHOM cucTeMbI «KamuHUHTpaackas odxactey». B
yIKE& PA3BEPHYTOH B JIOKATBHOM CETH YHUBEPCHUTETA HA OCHOBE
maketa Arc View 9.3 TUC-cucTeMe UCTIONBb30BaH THIIOBOH HA0OP
moayrien: ArcCatalog, ArcMap, ArcToolBox, Spatial Analyst,
TO3BOJLIIOINMI  TTPOBOAWTh KOHBEPTALMIO, IPOCHHPOBAHIE,
r¢000pad0TKy [MAHHBIX, OBCPICHHBIM AHAH3, OPTAHH3AITHIO
MHOTOJIMCTHBIX KapT. Kpome 0OBIMHOTO Habopa Ga30BBIX CIOCB
VK€ CO3JaH PsA CICUHMATH3HPOBAHHBIX Cl1oeB. «TS-cTpykTypa
puOPEKHBIX BOI», «PermoHaNbHas pedHast ceTh», «Jurpeccus
mpuOpekHbIX JaHamadToB», «Bommbli Typu3M», «Maimle
roponay, «Apxeonormueckue TIAMSTHHKH pEeTHOHA»,
«CormaxbHO-3KOHOMHIICCKHE TTOKA3ATEII.

B mpomecce cozmammss [MC-cucteMbl OOHApy>KHIHCH
«CTApOCTh», HEAOCTATOYHOCTb WM OTCYTCTBHE MACCHBOB
SKCIICPUMEHTANBHBIX JAHHBIX IO MOJCHCTEMAaM PETHOHA.
Ilonnep:xka mnpoekra mporpammoit PHIT BIII mossomuna
OOHOBUTH MACCHBBI JAHHBIX O HEKOTOPBIX HAMMEHEE H3YUCHHBIX
MPUPOTHBIX 00BCKTAX permoHa. B 2009 1. OBLIH BBHIOHCHEI
euoponoaudeckas — CcveMka — TIPHOPEKHBIX  Box  bamrukw,
Janoutagpmuoe KapmupogaHue HEKOTOPBIX PAHOHOB OOIACTH,
cOOp SKCICPHMEHTATBHBIX JAHHBIX 710 2UOPOOUONO2UYECKUM
napamempam KypIIckoro 3anmBa, MPOJODKCHO HAKOIUICHHC
JAHHBIX 10 Mopgomempuy BHUINTEHEIKOTO 03¢pa, BBHINOIHCHA
OIICHKA KAa4eCTBa BOJBI B CPEIHEM M HIDKHEM TCUCHHH P.
IIperomu, pek JlaBel u JIeHMBIL.

Bce Bblme mepedncICHHBIE TOJCBbIE  PabOTHI  OBLIH
BBIMOJTHCHBI TIPH AKTHBHOM YYaCTHH MOJIOJBIX YUCHBIX,
acrupanToB U cTyacHToB MI'Y, PI'Y um. M. Kanra u KI'TY u B
paMKax TporpaMM COOTBETCTBYIOIIMX MOJCBBIX IPAaKTHK. B
YACTHOCTH, BO BpPEeMsS MOPCKOH TPAaKTHKH CTyICHTAMH-
okeanonoramu MI'Y m PI'Y mm. M. Kanra Oblma BeimomHeHa
THAPOJIOTHYECCKAS ChEMKA 3HAYUTEJILHOM 4acTu BuciamHckon
JaryHBl W OJHOH W3 aKBaTOPWH NpPHOpEKHBIX BOA banrwku.
Crymentel-reorpagsr PIY wMm. M.Kanta BO Bpems gambHCH
MPAKTHKH MPUHAIH YYACTHE B JAHMMA()THOH CHEMKE M OJHOM
HX JTaloB TOWCKA CTOSHOK HEPBOOBITHBIX JoAEH. CTyIeHTHI-
mxtroyiord KI'TY paboranu o o3¢epy Bummremenkomy.
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B urore, Bce oTMeuaeMble JCHCTBUS BIIOJHE COOTBETCTBYIOT
TEHICHIMAM, ¢ ()aKTO BOZHHKAIONIMM M B JPYTHX By3ax [1,2].
IMpaktuka co3mamms oOmereorpadpmueckoii  ['HMC-cucremsl
MMOKa3ajda ec¢ OC3yCIOBHYIO TIOJC3HOCTh B IOWCKE ITyTEH
MOJCPHH3AUWH  y4eOHOTO  mpomecca Ha  (DaKyIbTCTe.
Iporpammuas cpema Arc View 9.3 W KOHTCHT O0a30BBIX H
temaruueckux cinoes [MC-cucrembl mo3BOILIIOT 3()(EKTHBHO
HCIOJB30BAaTh €€ BO3MOXKHOCTH [UII HPOBEIACHUS 3aHATHH IO
IMHPOKOMY  KpPYyTy oOmercorpaMuccKkuX W CICHHATBHBIX
JUCIUIIIVH.

Bnazooapnocmu.  Cozgamme TUC  BemomHseTcs Ipu
mogaepxke Ilporpammer PHIT BII, mpoekr 2.2.1.1/3714.
MaccuBBI HATYPHBIX JAHHBIX IO BanTHIHCKOMY MOPIO, 3a7IMBAaM H
apxeosorny ObLTH monydeHb! Tpu moaepxkke PLIIT «Muposoi
oxeam» u POOU.

Annomayusn. OCHOBHOH UEIBIO PAOOTHI SBIIETCS KOHCTATALUS
BIHSAHHA TPOLCCCA CO3MAHHMA OO0mEercorpauuccKOd  PerHOHATBHOM
reonH(pOpPMATMOHHOW cucTeMbl «KanmHuHTrpasckas oOnacTs» Ha
yucOHBIH mpomecc Ha reorpadmiucckoM  (akymbTeTe POCCHHCKOTO
rocyaapcTeeHHOro yuusepcurera uM. M. Kanra (r. Kanununrpan).

Iocvinku. XOpowmo H3BECTHO, YTO TNEPEXOA HA HOBYIO I
Poccnn, 1BYXypOBHEBYIO CHCTEMY BBICIIETO 00pA30BaHMS MOPOIUT P
mpoOJeM  KaKk B COXPAaHCHWHM  HENPEPHIBHOCTH  IIPOIIECCA
TICPEAAYH/ IOy UCHUS 3HAHUH, TAK B B 00CCIICUCHUN KAUeCTBA YCBOCHHS
3HAHWH, HABBIKOB W YMCHHUI Oyaymmux crienuamuctoB. Oco00 BayKHBIN
CMBICT mpHOOpeTacT O0O0O03HAUCHHAA MPOOICMA I CCTCCTBCHHO-
HAYYHBIX CIIEIUAIBHOCTEH, 00YHUCHHE IO KOTOPEIM TPEOYET OT CTYICHTA
HWHTETPAlUU TEOPESTUUCCKUX 3HAHUH, MPAKTHUCCKUX HABBIKOB H OIIBITA
moNeBbIX pador. JlOCTaTOYHO CKyJHOE (PHMHAHCHPOBAHWE BBICIICH
IIKOJIBI HE TTO3BOJIIET MPOBOANTH YICOHO-MCCICAOBATEILCKUE MIPAKTHKH
HA VPOBHC COBPCMCHHBIX TPcOOBAHHI, BKIIOYAKOIIAX B ceOs
JOCTaTOMHBIE ~ 00BEM  COOCTBEHHO MONEBBIX  Ppador, HX
TIPEABAPUTEIBHBIN AHAIN3 U ONMUCAHNE, KOMIBIOTEPHYIO OPTaHH3AINIO
JAHHBIX H HAYYHO-HUCCIICIOBATCIBCKOC OOOOIICHHE MMOJYYCHHBIX
pesyaeratoB. IIpobmem MHOTO. bBiM3kme 1o CMBICIY TPYZHOCTH
BO3HHKAIOT M CYIIECTBYIOT M B APYTHX 001acTax [2,5-9].

Peanmmzammsi ~ HanmoHanpHOTO — mpoekta  «OOpazoBanme» U
3HAYUTEIHLHOC OOHOBICHHE MPOTPAMMHO-ANIAPATHEIX BO3MOKHOCTCH H
TMapka M3MEPHUTEIBHOM ammapaTypbl BY30B CYIIECTBEHHO PACIIMPHIIO
KPYT BOBMOXKHBIX PEHICHHHA MOJCpHHM3anuu yueOHOTro mporecca. Kak

338



10C50 Conference KoHndepeHuusa k 50-neturo MOK

0Ka3alI0Ch, OJHAM W3 BO3MOXKHBIX IyTCH PEOpPTraHM3alHH Y4COHOTO
mpoLEecca Ha TeorpaymIeCKOM (DaKyIbTCTE MOKET CTaTh BKJIFOUCHHC B
€T0 CTPYKTYpy odmmercorpaduiaeckoii reonH(HOPMALHOHHOH CHCTCMBL

Jnas Toro, YTOOBI MOCICAYIOMIME PACCYXKACHHS HE BHITJLLACIH
THIOTCTHYCCKH, HIDKE JAeTCd KpPATKOE ONMHCAHHE PETHOHAJIBHOH,
obmereorpapmiecKoi reonH()OPMATHOHHOH CHCTEMBI
«Kammanarpaackas obmacte», cozganue kotopoi B PI'Y mm. M. Kanra
Hayato B 2009 r. U yxke motom, mocne amHoTtaumu [ MC-cuctemsr,
OyayT c(hopMy THPOBAHBI TCHACHIIMA ¢C BIIMSHHA HA YUICOHBI MPOLECC.

1. Kpamrxoe onucanue F'HC «Kanununzpaockas oénacmoy.

B 2009 roagy B PT'Y um. M.Kanra (r. Kamuaunrpaa) B pamkax
BBITTONHEHHST TpoekTa 2.2.1.1/3714 mporpamMer «Pa3Butne HAyvHOTO
TMOTCHIMMATIA BBICIICH INKOJNBDY OBUIA CO3MaHa 0a30oBasg  BEPCHA
pEeTHOHAMBHOW TeomH(POPMANHOHHON CcHCTeMBl «KammHuHrpaackas
001aCTh», 00CCIICUHMBIIAS TOSBICHHUC:

e  cpeabl UL KYCBOCHISD) 3HAUHTECIHHOTO 00BEMA PA3HOPOAHBIX
JAHHBIX IO PETHOHY,

e  NPOCTPAHCTBA I AHATUTHYCCKUX OIICHOK U
MIPOTHOCTHYECKOTO MOJCTHPOBAHMUS IO H3MEHUMBOCTH IPUPOTHBIX U
COIMATBHO-YKOHOMHYECKHX IOJCHCTEM PETHOHA,

e  KOOPWHAIIMH ITOJICBBIX HCCIICAOBAHNI YHUBEPCHTETA HA
TECPPUTOPHH PETHOHA.

AKTYaTbHOCTh PCANTHM3ALMH MPOCKTA OMPSACIHICTCS CBOCOOPA3HBIM
COUYCTAHHCM (DH3UKO-TCOTPAPHUICCKOTO MOMOKCHHS KaTHHHHTPAICKO#
00JJaCTH M 3HAYMMOCTBHIO MEKAYHAPOJHBIX B3aMMOOTHOIUCHHUH I €
paszsutui [3]. POCT HANPSYKEHHOCTU MOCASIHUX JET MEXKAY CTPAHAMHU-
COCEIAMH B OLICHKAX TCOIKOTIOTHICCKOTO COCTOSHHS MPUPOIHON CPEIbI
Banruiickoro pernoHa ¢ HEOOXOIUMOCTBIO TPEOYET OT KAKIOH M3 HUX
00NagaHWsI COOTBETCTBYIOIIMMHE PEIPE3CHTATHBHBIME 3HAHmIMH. C
JPYTOH CTOPOHBI, BEAYHIME BY3bI M HCCICAOBATEIHCKHE HHCTHTYTBHI
obnactu - Poccuifckuii rocygapcrBeHHbIH yHuHBepcuTer M. M.Kanrta
(PTY wmm. MW Kanta), Arnaatuucckoe otacncHue HMucTHTYTA
oxcanojgormm wMm. [LI1. IlmpmoBa PAH (AO WO PAH),
KamuHuHTpaaCckuii  TOCYJApPCTBEHHBIM TEXHHYCCKHM  YHHBEPCHTET
(KT'TY), ArnaHTHYecKWil HAyYHO-WCCICTOBATCIBCKHH  HHCTHTYT
poroHOTO XO03siicTBa M okeaHorpadmm (ArmartHHPO) - obmagaror
3HAYUTEIHHBIM OOBEMOM CTPYKTYPHO M CEMAHTHUCCKH Pa3HOPOIHBIX
SKCIICPUMCHTANBHBIX [JAHHBIX IO permoHy. OUEeBHAHO, 4YTO HX
oObeauHEeHHE B paMKax omHOH ['MIC MOMKeT CYIIECTBEHHO YIIyUIIHTH
Ka4eCTBO OIMCAHUS IMPHPOJHBIX H COIHATHHO-IKOHOMHYECKUX CHCTEM
Kamrauarpanckoit odnactu. [IpeamoskeHHBIH BApHAHT CO3AAHUS 00MmCH
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HHPOPMAIIMOHHOW CpEeAbl I PETHOHA, CCTECCTBEHHO, HE SIBIICTCA
YHHUKAJIBHBIM U PEANH3YETCA, HAIPHMED, B MOpUU MOCKBSHI [1].

Kondurypamusa cucremsl. [HC-cuctema «KanHHHHrpagckas
o0macTe» paseepHyTa B JokamsHOU cetn PI'Y mm. M. KanTta Ha ocHOBC
nmakera Are View 9.3 ¢ tumosblM HabopoMm wmoayneit: ArcCatalog,
ArcMap, ArcToolBox, Spatial Analyst. [Ina pemeHus 3a1a4 BOJXHOTO
TypHU3Ma M apXxcoJIOTHH OblIa HCIONb30BaHA Ooyiee MpocTas Mo
sanonaeHmo koHTeHTOM [UC «Ilanopamay. 11 KOMIBIOTEPHOH
OpPTaHH3AIHH OKCAHOJOTHYECKUX JAHHBIX HCIOJb3yeTca makeT (Ocean
Data View. TUC «KanauuHrpanckas o0macTe» BKIIOYACT B ceOs
OoObHBIH HAOOp 0a30BBIX CIIOCB: OCPEroBas JTHHHA MOPA, 3aTHBOB,
TOCYJAPCTBCHHBIC TPAHHUIIBI, BHEIHS TPAHUIIA TEPPUTOPHATBHBIX BOJ
H TPAHUIBI HCKIFOUMTEIBHBIX 3KOHOMHIUCCKHX 30H PoccHH, JIHTBBI H
[Nompmu, rpaHUOBI AAMHHHCTPATHBHBIX PAHOHOB OOJACTH, AOPOKHAA
CEeTh, NMOCTOSHHBIC BOJOTOKH, BOJOCMBI, HAaceleHHble MyHKTHL [ HC
BKIIFOYACT B CeOA TaKKE CTAHTAPTHBIC (PH3HKO-TeoTpa)HuUCCKHE H
COLHAIbHO-3KOHOMHYECKHC CIIOH: penbed, PACTHTEILHOCTD,
KOJIHYECTBO, IUIOTHOCTH H IMPOMIOPIUH HACCICHHSA H T.IL.

CraproBbiii Hafop 3ama4. Kpome OOBMHOTO UII TakOTO poaa
cucreM Habopa 0a3oBbIXx cnoes B 2009 roay ObIIM  CO3JAHBI
CHCUIHATH3HPOBAHHbIC CIION I OTIMCAHUS HEKOTOPBIX BAKHBIX TPAHCH
CymecTBOBaHUA KamHHHHTPAACKOH 00IACTH.

B uactmocTH, B paMKax memamuyeckozo caos « TS-cmpyxkmypa
npUBpedscHbIX 800» YIANOCH OOBCAHHHTH NAHHBIC THAPOIOTHUCCKUX
CBEMOK B TIPHOPESKHBIX BOJAX FOTO-BOCTOYHOH YacTH banrmickoro
MOpS, NPUJICTAIOIIHX K Oeperam odnactw. [1o pa3HOTO poja mpuuHHAM
JAHHBIC AKBATOPHH OKA3aIHCh CIA00 WM3YUCHHBIMH W OIMCAHHBIMH.
O0penunenne Maccuos JaHHbIX PI'Y mMm. M. Kanta w AO UO PAH 3a
1994-2009 roapl MO3BOIWIO 3aJ0KUTh XOPOILIYK) OCHOBY /ISl aHAIH3A
CHOKHBIX  OKCAHOJIOTHYCCKHX  TPOLECCOB,  NPOTCKAIOMIHX B
TMPHOPSKHBIX BOAAX 00IACTH.

Temamuueckuii croni «Pezuonanvuas peunas cemoy ObUI CO3aH
U1 aHAMM33a, MOJCTHPOBAHWSA JHHAMHKH H IIPOTHO3HBIX OICHOK
H3MECHUHBOCTH COCTOSIHHA OOMMpPHOH peuHOH cerH oOmactH. [lpm
3aMOTHCHUA CJIOSl JAHHBIMH OOHAPY’KIIJIOCh, YTO MHOTHE MAlble PEKH
BOOOIIE HE TMPECTABJICHBI HA KAPTaX, OTCYTCTBYET TAKKE BO3MOKHOCTh
MPOBEACHHUA THIPOJIOTHUCCKHX pacucToB. B pamkxax cosmammsa [TMIC
BBINOIHACTCSI TOYHAS MPHBA3KA PEYHOM CeTH M 0a3 MJAHHBIX IO
THAPOXHMHH, THAPOJOTHH, HAHECCHHEC TOUCYHBIX H IUIOINAJHBIX
HCTOYHHKOB 3arps3HEHHS. B mampHeHmeM AaHHBIH HH(DOPMAIHOHHBIH
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CHOHM A0JDKEH OyJeT 0OECIEUYHTh BO3MOKHOCTH CO3JAHMS PA3THIHOTO
PpOJa THATHOCTHYECKHUX M MPOTHOCTHYECKUX MOJCTICH.

Temamuueckuii cnoii «/Juepeccuss nPpUOPEdNCHBIX JTAHOULAPIOG)
OBT CO37aH M1 CHCTEMATH3AUMH PA3PO3HCHHBIX OSMITHPHICCKUX
JAHHBIX M MOCTPOCHHA MPOTHOCTHYECKHX OILCHOK 3BOTIOLHH BAYKHBIX
MPHPOJHBIX MOACHUCTEM peruoHa - Kypmcko m BucmiHCKOH Koc.
MaccuBbl maHHBIX copMHpOBaHBI B pe3yiabrare  9-12-metHux
HCCCAOBAHUI CTPYKTYPBI, AMHAMHYCCKHUX MPOLECCOB U 3KOTOTHUCCKHIX
H3MCHCHHH NPHPOAHBIX KOMIIICKCOB Kyprickoi u BucnuHCcko# koc. B
2009 rToxmy Obula BBIMOJHCHA  OKCICPHMCHTANBHAS — MPOBEPKA
OpHUTHHATBHON METOAMKH H TOJYYCHBI OLCHKH CTCICHH IUTPECCHU
MPUPOJHBIX KOMIUICKCOB BmcimHCckol kockl. (Cremana —Takxe
mpocTpaHcTBeHHAT Au(epeHIMANUI MPHPOTHBIX KOMIUICKCOB IO
CTaAMAM JUTPECCHH.

Temamuueckuii cnoit «Boouwtit mypusm» pa3padbaThIBacTCs I
ONMCAHUA W AHANN3A MOTCHUMAIBHBIX BO3ZMOKHOCTEH BHYTPEHHHX BOJ
peruoHa A pasBuTHA BoAHOro Typmsma. K 2010 rogy BhIMOTHEHO
ONMHCAHUE 4YACTH BHYTPEHHHX BOAHBIX pecypcoB KammHMHTpagckoit
obOnactu, Takux kak: peku [Iperona, Jlasa, Heman, Marpocoska, [etiMa,
o3epa Bemnremenxoe 1 MapuHOBO, 3amuBbl Kypiuckuil 1 BHCTHHCKHIA.
CoOpan  moapoOHBIH  (DAKTONIOTHUYCCKHH MATCPHAT O COCTOSHHH
HHQPACTPYKTYpbl BOJHOTO TypH3Ma B PETHOHEC M KOHKPETHBIX
TYPUCTHUCCKHX MApIIpyToB - 0T bepmmHa mo Cankr-[lerepOypra (E-70),
ot emyne o Kamunuurpaga (M-48), ot ITuccet ao Jdetimel (M-49).

Temamuueckuii  cnou «Manvie 2opoda» ObII CO3JaH IS
HCCIICIOBAHUS 0COOCHHOCTEH PA3BUTHSI OOJBIIMHCTBA TOPOJOB PETHOHA
H CBA3CH MCKAY HUMH. BOTpmIas MX 4acTh pactoiosKCHA B IPHOPSKHON
30He banrmiickoro mMopd. JIaHHBIN CIOH MpeAHA3HAYEH AT H3YYCHUA
HMCIOMUXCS  COLMANBHO-3KOHOMHYCCKHX YCIOBHH M TCHACHIMHU
Pa3BHTHA MAJBIX TOPOJOB PETHOHA. B MEpByIO 0¥epeab, 3TO OTHOCUTCA
K reorpaduu HACEJNCHHWSI W HACEICHHBIX IyHKTOB, BKIIFOYAd
reorpapUuecKue, 3IKOHOMHYCCKHC, COLMANBHBIC W IMOJMTHUCCKHC
aCIEKThl EeMOTPA(QUUCCKUX TPOIECCOB (MHTPAIMOHHOS JIBH)KCHHC
HACETICHHS, CTPYKTYPY B MOOHIBHOCTH TPYIOBBIX PECYPCOB H AP.).

Temamuueckuii cioii «Apxeonozuueckue NAMAMHUKY PEUHOHA»
MPHU3BAaH IHKBHIUPOBATh «OENOC ILITHO» B OIMCAHHM HCTOPHH
pa3BUTHA pErmoHa. B CHIy pasmuvHBIX NPHYHH KyJIBTYPHBIH CIIOH
KaMEHHOTO Beka KammHuMHTpaackoil 00macTn 0cTaeTcsl MPaKTHICCKH HE
H3y4YCHHBIM. Bce COBpPEMCHHBIC HAy4HBIC NMPEACTABICHHA O PAHHHX
JTanax pa3BUTHS YEIOBCUCCKOTO OOINECTBA PETHOHA OCHOBBIBAIOTCA HA
CIMHUYHBIX, CIYYAHBIX HAXOAKAX, TPYAHO MOJANAFOLIMXCH JATHPOBKE,
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WM HA MarCpralaxX OTACIBHBIX CTOAHOK, HC CBA3BIBACMBIX B CAWHYHO
apXEOJOTHUYECKYI0 KapTHHY. B pesynbrare, B COBPEMCHHOM Hay4HOM
JUTEPATYpPE HUCTOpUSA TOSBICHHA W PA3BUTUSA  JPCBHEUINETO
yenopeueckoro odmecrsa FOro-Bocrounoit [TpubanTuku mpeacrasneHa
OYCHB MOBCPXHOCTHO, C HCTOUHOCTAMH H HCKaxeHIMHA. C 2006 Toaa B
PCTHOHC TPOBOIATCA LCIACHANPABIACHHBIC TMOJICBBIC HCCICAOBAHUS
NaMATHHUKOB KAMCHHOTO BCKAd B XO0AC KOTOPBIX ObLm OTKPBITHI H
00CTICIOBAHBI OKOJIO JBYX ACCATKOB CTOSHOK KAMCHHOTO BCKA, B TOM

YHACIC MMCCTh, OATHPYCMBIX (I)I/IHaJ'l])HI)IM najaCoJMTOM — PAHHUM
MC30JIUTOM.
Temamuueckuit con «Couuaﬂbno-akonomuueacue

noxkazamenuy». B 2007-2009 romax ATIAHTHYCCKAM OTACICHHCM
Hucruryta oxeanomornu uMm [LI1. Illupmosa PAH Obir peamm3oBan
mpoektr «HHamkaroper ycroiumsoro passurma amt KYII3 FOro-
BOCTOUHOH bBamrukm», KOTOpbIi OBLT HAmpaBICH HA cOOp W aHAIHM3
JAHHBIX B PA3IUYHBIX 00IACTAX COLMAIBHO - SKOHOMHUYECKOH C(ephl U
nmpupoaHsIx yeiopud. Ommpasch Ha 3Ty HH(pOpManuro ObLT CO3JaH
CIOW, B KOTOPHIH BONLIM TAKHE COLHAIBHO-ACMOTpaHIcCKue
TMApaMeTphl, KaK YHCICHHOCTh M IUIOTHOCTh HACCICHHWS, BO3PACTHASA
CTPYKTYpa, YPOBCHb OOpa30BaHMS, JOXOABI H CTCNCHb 3aHATOCTH
HACCJICHHA, 3I0POBBC HACCICHHA, YPOBCHB OC3pabOTHIBI, 4 TaKKCe
SKOHOMHYECKHE — BOJOMIOTPEOJCHHUE, PACHOJOKCHHUE IPHYATIOB H
JTOKOB, aBTOAOPOKHOS COOOMCHHUES, OCPETOYKPCILICHHS.

2. OnepaTuBHBII CHOP IKCIIEPIMEHTATBHBIX JAHHBIX.

B mpomecce co3maHMsA PETHOHANBHONH TreOMH()OPMATHOHHOMH
CHCTEMBI OOHAPY’KIIINCH «CTAPOCTH», HEAOCTATOUYHOCTh WM IIOJHOC
OTCYTCTBHC OKCICPHMCHTAJBHBIX HJAHHBIX TI0 YACTH TOACHCTEM
peruona. Ilomnmep:xka mpoekra mporpamMmon «Pa3BHTHE HAy4dHOTO
MOTEHIUAJIA BBICIICH NIKOIBD MO3BOMIA B 2009 rogy NOMOJHUTH WA
OOHOBUTH MACCHBBI OKCICPUMCHTAJIBHBIX JAHHBIX O HCKOTOPBIX
HAaMMEHEE M3YUCHHBIX MPUPOIHBIX O0OBEKTAX PETHOHA.

B wacTHOCTH, OBUIO BBINOIHCHO JGHOUWIAMHOE KAPMUPOGAHUE
HCKOTOPBIX pationoB KammrauHTpanckou obmactu. Panee cacaaHHBIA B
PI'Y wm. M.Kanta aHamm3 MaTepHANOB MO TCOMOP(HOIOTHUCCKOMY
CTPOCHHIO ¥ JAHAMA(QTHOH CTPYKType OOMaCTH TOKazaa WuX
MPOTUBOPEUHUBOCTD H HEOAHO3HAYHOCTh. Kak 0Ka3anoCch, MIaHOMEPHOH
JaHAMA(QTHON CHEMKH B IIOCICBOCHHOE BpPEMs IO BCCH TEPPHTOPHH
PCTHOHA HE TMPOW3BOAMIOCH. Bo BpeMsa moneBoro ce3oHa 2009 r. Oblna
mpou3BeACHA JaHmmadTHAs creMka B Macmrade 1:200 000 roxHOM W
OCHTPATBHOW YacTH TeppuTOpuH KanWHHUHTPAACKOH 007acTH ¢
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BBIICJICHHEM BHIOB JAHAA(PTOB, HA KIOYCBBIX YYACTKaX — C
BBIJICTICHUEM Y POIHILI.

Hccneaosarensckoii rpynmoit AtnantHHAPO B Mmapre-mac 2009
Tofa  BBIIONHEH  COOP  OJKCICPHMCHTAIBHBIX  JAHHBIX MO
2uopobuonozuveckum napamempam Kypuickoro 3amusa. M3BecTHO,
yrto KypmickuH u BHCIMHCKHU 3aMUBBI - CAMBIC KPYIHBIC JIATYHBI
banTHHCKOr0 MOpA, KOTOPBIE HAXOAATCA HOJ CHIBHBIM BO3ACHCTBHEM
MPUPOJHBIX W aHTpomoreHHbIX (pakTopos. Jlna Kypmckoro u
BHCTHHCKOTO 3aNMWMBOB XapaKTEPHBI OUCHH BBICOKHE ITPOJYKIHOHHBIC
mokazaremd. | mapoOmonormyeckue Tmokazarenu B KypmckoM w
BHCTHHCKOM 3aITHBAX COOTBETCTBYIOT BBICOKOIBTPO(HOMY COCTOSIHHIO
BOAHBIX 3KOCHCTEM. B mrone-aBrycre 2009 roga OBLIO BBINOJTHCHO
00CICI0BAHUC TICPBHYHON MPOAYKIMH (PUTOTUIAHKTOHA W COACPKAHHS
xsopo¢Hia «a» B BucnarackoM H KyproickoM 3anHBax.

HccneaoBarensckoii rpymmoit KI'TY B wmrome-aprycte  OBLIO
MPOJOJDKCHO HAKOIUICHHWE JAHHBIX MO MOPPOMETPHH Buuimuineyrozo
03¢pa TMPH MOMOIIM 3XOJOTHOH CheMkm. MMerommecs kapTel ObLTH
BBITIOJTHCHBI ICCATH H O0JICC JICT HA3ad Ha OCHOBE CTapoil mpuOopHOit
6a3pl 0e3 NPUMEHCHWS COBPEMCHHBIX TEXHOJIOTHA M ycrapenH. B
nerael  cpemke 2009 roma Obma  coOpaHA THAPOJOTHUCCKAS,
THAPOXHMHUYCCKAS W THAPOOHONIOTHUYECKAs HH(pOpMAnWs [l OLCHKA
JKOJOTHYECKOTO  COCTOSIHHMS — BoAoeMa.  [loimyucHHBIE  JaHHBIC
HCIOJNB3YIOTCS U1 TOCTPOCHHWS KapT IUIOTHOCTH PACHPEACICHHS,
OIICHKH BHIOBOH H pPa3MEPHOI CTPYKTYpPHI PBHIOHOTO HACCJICHHS C
OLICHKOH OTHOCHTEIILHOH YHCIICHHOCTH H OHOMACCHI 3araca.

3. Bzammopeiicteue mpomecca co3ganua [HC-cncrembl u
y4e0Horo mporecca.

OO0o03HauMM Temeph OCHOBHBIC MOMEHTHI BIITHHS ITPOILIECCA
cozganust 'MC-cuctemsl Ha y4eOHBIH NPOIECC HA TeorpadUuecKOM
(axyxprere. [Ipexae Bcero mogUepKHEM, UTO JA’Ke HAYAIbHAS BEPCHS
obmercorpayuiacCkol TCOMH(MOPMANUOHHOH CHCTCMBI W OCHOBHBIC
JTamel €€ CO3MAHHS VK€ BBIMOIHHIH 3aMCTHYIO pOIb B IIOWCKE
3(QQeKTHBHBIX IMyTeH MOJCPHHM3AaIMM Y4YcOHOTO IpoIiecca Ha
(axynsrere.

B uactHOCTH, padoTaromHe MPOTOTHUIEI OA30BBIX W TEMATHUCCKHUX
CJIOCB IIO3BOJHIH OIICHHTH IPENOAABATEISIM HX COJCPKATCIBHBIC H
JEMOHCTPAI[HOHHBIC BO3MOXKHOCTH B IIPECTIOJABAHHH KypCOB IO
reoMOP(OIOTHH,  3CMJICBCICHHIO, OKCAHOJOTHH,  PETHOHAJILHOH
OKCAHOJIOTHH, KOMIUICKCHOMY VIIPaBJICHHS HMPHOPSKHOH 30HOH H Ip.
OrnepaTHBHAS BO3MOKHOCTh BBIACICHHS H CPABHCHUS KIHMATHYCCKUX
TIpEACTABICHUN (atnac), JAHHBIX OIICPATHBHBIX CBEMOK,
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JHATHOCTHUYECKHUX OILICHOK H MOJICJIBHBIX PACUCTOB OC3yCIOBHO MOJIC3HBI
MPH H3I0KCHUH MHOTHX TeorpamueCKuX TUCHUILUIMH W oOJjerdar
MMOHUMAHUE CTYACHTAMH B3aWMOCBS3CH B IMPUPOJHBIX H COIHAJBLHO-
SKOHOMHYECKHX CHCTEMAax permoHa. OTMETHM TakKe, UTO BCE ITH
MOMECHTHI BIOJIHE COOTBETCTBYIOT HMPAKTHKE ACHCTBHH APYTHX BY30B
Poccun [5,7] smH OH3HCC-TIpOTIECCOB [2,6.8,9].

Jpyras cTopoHa BO3MOYKHOTO aKTHBHOTO Hcmop30BaHust [ UC - 3To
o0ecTicucHHe HCTIPCPBIBHOCTH HCCIICI0BATCIIBCKUX pabot
MOHHTOPHHTOBOTO THIIA, IPOBOJSAMIHXCA HA PA3HBIX AKBATOPHAX HIH
patioHax oxHOHN OOJBIIOW MPHPOTHOW CHCTCMBI B TCUCHHH MHOTHX
cezonoB H yer. [MC-cHCTeMa ecTeCTBEHHBIM OOpa3oM IO3BOIIICT
HAKAIUTHBATh BCK) MOARTAMHO CoOHMpacMyr  HHpopMarmro 00
HCCIEIyEeMbIX OOBEKTAaX W 00ECHEeUNBaTh YAOOHBIH JOCTYI KO BCEMY
00BCMY TAHHBIX.

OcuoBHbIM ~ oTmmuyHeM  co3maBacmorr [HMC  or  mmHpoko
PacIpoCTPaHEHHBIX CHCIHATH3HPOBAHHbIX (MCIUIIMHCKAX,
KAaJaCTPOBBIX, AOPOKHBIX U T.I. [1,4,6,8,9]) ABIIETCS €€ KOMIUICKCHBII
obmercorpaduaeckufl xapakrep. JewcreurensHo, cozmasacmaa [ MC-
CHCTEMa TMPW3BAaHA TOMOYb BECTH WCCICAOBAHMS II0 COCTOSIHHIO
maHmma(ToB 00NACTH, W3YUCHHIO PCUHOM CCTH, TCOSKOJOTHH 03Cp H
JaryH, MpuOpE:KHOH OKEAHOJOTHH, PA3IMYHBIM ACIIEKTAM COLHAJBHO-
SKOHOMHYECKOH  reorpagHH, OHONMPOJYKTHBHOCTH  3aJHBOB H
TMPUOPSKHBIX BOA BaNTHKN, YIPABICHUIO MPHOPSKHOW 30HOH H T.1. B
HTOTE 3TO MO3BOJIET 3(P(EKTHBHO HCIOJIB30BATh BO3MOKHOCTH CPCIIBI
Arc View 9.3 m KOHTEHTA IS MPOBEACHUS MPAKTHUCCKUX 3AHATHH IO
IMHPOKOMY KPYTY 00mereorpapHICCKUX U CIICHHATBHBIX TUCIIHILTHH.

C  Jpyro#i  CTOpOHBL,  OYEBHIHO, YTO  PETHOHANbHAA
TCOMH(OPMANHOHHAS CHCTCMA SABJCTCA (OKHBBIM OOBCKTOM» H
HYKIACTCS B MIOCTOSHHOM OOHOBICHHH. OQUEBHIHO TAK/KE, UTO TOJBKO
CTYACHTHI M ACTIUPAHTHI B PAMKAX BBINOJIHCHHS CBOUX YUCOHBIX (JICTHHE
TOJICBBIC TPAKTHKH), YICOHO-HCCICA0BATCIBCKHX (KYPCOBBIC PA0OTHI) H
HAYYHO-HCCICIOBATCIBCKUX  paboT  (THILUIOMBI, JHCCCPTALHH) B
COCTOSIHHM  PCAlTbHO  OCYIIECTBHTH  CXKCTOJHBIH COOpP  HOBBIX
SKCIEPUMECHTAIBHBIX JAHHBIX W OOCCIECYHTh TEM CAMBIM OOHOBJICHHC
T C-cucTemsr.

B 2009 roxy naHHBIH CuCHApUH JCHCTBHH OBLT yKe ompodoBaH. Bo
BpeMsA MOPCKOH MPAKTHKH CTyJACHTaMH-OKeaHondoraMmu PI'Y mm.
W KanTa OBIIa BBINOJIHCHA CHCMKA 3HAYMTCIBHOHN YacTH BucmuHckon
JaryHBI, a TaKKE BMECTE C aCIHMPAHTAMH - OOBMHBIN HAOOP
THAPOJOTHYCCKAX H3MEPEHHH B NPHOPEKHBIX BOJAX banTHkw.
CryaenTsi-reorpads! (akympreTa BO BpeMs JATBHHUX IPAKTHK IPHHSLIA
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AKTHBHOC YYacTH B JaHAMA(THOH ChEMKE M OJHOTO HX JTallOB
apXEOJIOTHICCKUX MOUCKOB CTOSHOK IIEPBOOBITHBIX JoAcH. CTyICHTHI
uxtuonoru KI'TY pabdoramm no o3epy Bumrerenkomy. [ToxyucHHbIE B
MONCBBIX  HCCICAOBAHMAX  PE3YJAbTAaTHl  OBLIM  TOJBCACHBI B
PoxkaecTBeHCckOM ceMuHape Ha reorpaduueckoM (axyibrer PI'Y mwm.
W Kanra ® 3aBepmmarcs WX NyONMHKAOUCH B CIICIHATHLHOM BBIIYCKS
HAy4YHOTO JKypHaja. YdyacTHe B peambHbIX (a HE y4cOHbIX!)
HCCICAOBAHMAX  IOBBICHJIO  3aHMHTCPCCOBAHHOCTH  CTYJCHTOB B
VCICITHOM BBINIOJIHCHHH BCEX 3TamoB paborel. Tem Oonee uTO
norpy»enune JaHabsIX B [ IC-crucreMy u OBlageHHE TEXHUKOH padOTHI B
Arc View 9.3 mOBBIIIIAET HE TOIBKO HX MPO(PECCHOHATHHYIO TOTOBHOCTh
reorpaga HCCIICA0BATEIL, HO W JenaeT 17 boee
KOHKY PEHTOCIIOCOOHBIMH HA PBIHKE TPyAa.

B wrore mpomecc mocrtpoeHms ['MC-cucrembl, Kak OKa3aioch,
mopoamn Ha (aKyIbTETE ULENBIH P MOOOYHBIX M OE3YCIOBHO
TIOJIOKUTEILHBIX IO CBOEH CYTH MPOLIECCOB:

1). Heobxodumocmb peguzuu apxuenvix Oanupix. 110TpyKESHUS
paHee MONYYCHHBIX JAHHBIX OOHAPY)KAIO WX MHOKCCTBCHHBIC H3BSHBL.
Havara BepmduKanus HCTIOIB3YEMBIX aPXUBHBIX MACCHBOB.

2). Oco3nanue cmenenu HenonaHomsl Odannvix. KOMILICKCHAA
oreHKa 3arpyskeHHbIX B [ IC MaccHBOB JaHHBIX Cpa3y OOHApPY»KHIa BCE
X HETOCTAaTKH. JTO MO3BOJIMIIO CKOPPEKTHPOBATH IUIAHBI OYIyINHX
SKCIEIUIUH U JICTHHX TPAKTHUK.

3). Acnoe ocozmanue cnucka nepcnekmugHvix 3adau. Hosbic
Bo3MOKHOCTH [ MIC-cncTeMbl  TMO3BOIMIM  KPOME  CTAHZAPTHBIX
HHCTPYMEHTOB CTATHCTHKH HAZACATHCA HA TEXHUKH MOJCIHPOBAHUL.

4). Cozoanue THC «Kanununzpaockas ooénacmvy noayuuio
o6ujecmeennsiii pezonanc. UHpopManus o NpoeKTe «IPOCOUHIACE) B
CMM permoHa, 4YTO MONOKUTCIBHO 1 YHHBEPCHTETA B IICTIOM H
reorpaduueckoro (PaKyIbTeTa B YACTHOCTH.

3). Cozoanue 'HC «Kanununzpaockas obaacmpy TPUBICKIO K
ccOe MOJIOIBIX MPEIOAABATEIICH, ACTTHPAHTOB B CTYACHTOB reo(aka.

HoBags TexHWMKa ¥ HOBBIE BO3MOXKHOCTH  ITOCICAYIOILETO
TpyaoycTpolicTea mnpusiekin K cozganmio [MC muormx wHamboisee
AKTHBHBIX M CHOCOOHBIX CTYACHTOB. JlMcCEpTanMOHHBIC PabOTHI Tpex
aCIIUPAHTOB CTAM OCHOBOW HECKOJBKHX TEMATHUCCKHX CIIOCB, UTO
TAKKE TOJOKUTEIBHO CKA3BIBACTCS HA JHTY3HA3ME CTYACHTOB H
aCIMpPAHTOB.

Buieoowt. Tlo mroram padotsr 2009 roga MOXKXHO KOHCTaTHPOBATh,
YTO LeJh MPOCKTa eme He mocturHyta. Ho, mpomecc cosmanmsa [THC
TMOPOJMI PSIA IOJIOKUTENBHBIX 3((EKTOB B OpPraHW3alMM HAYIHO-
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HCCIIEIOBATEIHCKOTO W Y4YeOHOTO IPOIIECCOB HA reorpaduieckom

(I)aKym,TeTe. OE[HI/IM W3 HUX ABJEACTCA MOABICHHUC KOMAHIBI U3 MOJIOABIX

MpenoAaBaTenc, ACMUPAHTOB M CTYJCHTOB, OOBCIMHCHHBIX OOMCH

3amauci mpockTa. B yueOHBIH mpomecc BBSACHBI TPH HOBBIX YUCOHBIX

Kypca sapoM KoTopsIx seaetca [ UC-texHomorum.

TMosBacHUE Ha (akympTeTe obmercorpaduacckoi
reonH(pOPMANHOHHON CHCTEMBI CO34aj10 mIaT(hopMy I CHMOHMO3a Ha
reorpagpuueckoM  (DaKyIAbTETE  TPEX  BAKHBIX  IPOLECCOB -
()YHIAMCHTANLHBIX TEOrpaMUCCKUX HCCICAOBAHHUH, COBPEMEHHOTO
00pa30BaTENBFHOTO MPOIIECCA, TOTOBSIIIETO CHEIHANNCTOB MPAKTHICCKA
TOTOBBIX HCHOJB30BATH COBPCMCHHBIC I/IH(I)OpMaI.[I/IOHHBIe TCXHOJIOTHH,
W IOHPOKOTO Kpyra TPHKIATHBIX HCCICTOBAHWH HA  OCHOBE
JUATHOCTHYCCKUX M MPOTHOCTHYECKUX MOJICIICH.

Bnazooapnocmu.  Tlporpammuo-anmapatabii  koMmekc [HC
mpuooperce PI'Y wmm. WM. Kamra mno HammoHamsHOMY TPOCKTY
«Oo0pazoBarue». Coszganme [MC BHMONHACTCA TPH TOIACPIKKES
Ilporpammbl «Pa3BuTHE HAY4YHOTO MOTEHIHMANAa BpiCed IIKOJIbDY,
mpoekr 2.2.1.1/3714. OcHoBHOWH HabOp ©0a30BBIX CJOCB OBLI
mpeaocraieH OOO «l'eomm». MaccuBbl HATYPHBIX JAHHBIX IIO
BanruiickoMy MOprO M 3anuBaM ObIIM MOTy4eHBI IpH noaaepskke LT
«Muposoii okean» u PODHU, mpoektbr NoNe 06-05-64138a, 07-05-
00850a, 09-05-00446a, 05-05-79000x, 06-05-79097x, 07-05-10047x,
08-05-10066k, 09-05-10037k; apxeoJorHyecKue OaHHble - POOU,
mpoekt Ne 09-06-00150a. Temarmueckuit ciaoil «BomHbni Typu3m»
co3man mpu moaaepxkke mporpamMel INTERREG III B / TACIS,
mpoekThl «MariTour» u «In Water.
budmorpadmus
1. brmmaroBa O. Y MOCKBBI TOABHUTCS COHHOC TCOMH(POPMAIMOHHOS

mpoctpanrcteo / PCWEEK/RE. 2009. Ne22. C. 21.

2. BoetikoB [, CoAUT zamscsa cepoit odpazosarma / PCWEEK/RE.
2009. Ne19. C. 12.

3. Teorpadwueckmit armac Kammawmarpagckod  obmactu.  KI'V.
Kamununrpan, 2002. 276 c.

4. Kaprorpapus HC HAICTO MHPA. OTOOPAKCHHC HE-TCOTpaIICCKON
mapopmammmr B [HWC //  ARCREVIEW.  CoBpeMcHHBIC
reouH(popManroHHbe TexHOIoTHH. 2009, Nel (48). C. 22-23.

5. Jamuackuit 1. MITUMO: K HOBOM MOJCTH MOATOTOBKH CTYICHTOB //
PCWEEK/RE. 2009. Ne39. C. 19.

6. Jlanpyn Y. Undopmarmist kak 0CHOBA OpraHM3aNiHy JeUeOHOTO Iporecca
// PCWEEK/RE. 2007. Ne3. C. 28-29.
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7. Maxxapran k. Codr - 310 cioco0 opramm3ammm uact / PCWeek/RE.

2008. Nel3. C. 37-38.
8. Murun B. Onexrponubie MyHummamurersl. Hacrosmee u Oyaymee //

PCWEEK/RE. 2008. No29-30. C. 34,38.
9. ecromanosa H. CrpaxoBmmku peoprammyror UT-urpacTpykrypy //
PCWEEK/RE. 2008. Nod0. C. 24.
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STUDYING AND TEACHING ENVIRONMENTAL ASPECTS OF
DREDGING
M.B. Shilin', A.S. Averkiev', M.A. Mamaeva', O.V. Volnina',
P Laboyrie®, A.Csiti’
‘Russian State Hydrometeorological University, St. Petersburg, Russia
? 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, occanology,
hydrology, hydro-chemistry, geology and marine biology. The EMDR-
program takes into account the peculiaritiecs 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
Modern 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.

HU3YUYEHNHUE U IPENOJABAHUE 3KOJOTHYECKHX
ACIIEKTOB THOYI'JIYBUTEJBUBIX PABOT
M.B. Illumus', A.C. Apepkues', M.A. Mamaesa', O.B. Bommmna', T1.
JaGoiipy®, A. Kenru®
IPoccuiickuii 20CY0aPCMBEHHbIT 2UOPOMEMeOPOOUYeCK Uil
yHugepcumem, Poccuiickaa @edepayus
2[[@Hmpaﬂbﬂa}z accoyuayus OHoyanyoumenvHuix pabom, Hudepranowvl

Ilo pesympraraM HCCIEAOBAHMI, KOTOPBIC MPOBOAMINCE B TCUCHUE
MHOTHX JIeT (HaumHag ¢ 1998 1.) B mpuOpekHoit 30He baaTHITCKOTO MOPA,
rpymma 3KCIEPTOB Poccuiickoro TOCY JAPCTBECHHOT O
rugpomereopotoruueckoro yuusepcurera (PITMY) nmpoanammsuposana
3KOJIOTHYECKHE ACTIEKTHI APEKUHTA PH B3AUMOACHCTBHIH C LIeHTpamsHOI
Hdpemxurarosoii  Accommammert (LUEJA). LHEJA - cauHCTBCHHAS
HE3aBHCHMAs, HEIPABUTCIBECTBCHHAS, IPO(PECCHOHANBHAS ACCOLMALI
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JpPELKIHTA M MOPCKOTO THAPOTEXHUYECKOTO CTPOMTENBCTBA B EBpore,
A@pure n Ha Broxaem Bocroke. Oxcmeprer LIEJIA - yucHBIC 1 IPAKTHKA
W3 Pa3IMYHBIX HAYYHBIX O0JACTEH - IMPEACTABILIFOT INHPOKHN JAHMANA30H
JUCIMIUIAH M CIOCOOHBI PACCMOTPETh BCE ACHEKTHI CIIOKHOW CHCTEMBI
JKOJIOTHYECKOTO OOCCTICUCHHUS! JIPSHKUHTOBBIX padoT. Kak TexHmueckas
accormanys, LIE/IA He 3amHTEpecoBaHa B JOOOHPOBAHKUH U HE MIPOIBUTACT
HHTEPECHl KAKOTO-TMOO CHEIH(PHICCKOTO CEKTOpPAa IPOMBIIIICHHOCTH.
Omaa w3 ocHoBHBIX Ieineli LIEJIA - pacmpOCTpaHCHHC HAICKHOM,
KauCCTBEHHOH MH()OPMAIMH OTHOCHTEIHLHO OOCCIICUCHHUS 3KOJOTHUCCKOH
0C30MACHOCTH APCIKUHTA B MOPCKOTO cTpoutenberBa. LIEJJA crpemmrcs
JOCTUTHYTb 3TOTO C TIOMOIIBI0 VYEOHBIX KypCOB, CCMHHAPOB H
nyommkamui.  Corpyammdectso ¢ PITMYVY  mpenmoctaBinser XOpomIyio
BO3MOXKHOCTH 000HMM MAPTHEPAM JIJIS PEATTBHOTO MESKTyHAPOTHOTO OOMEHA
3HAHWAMM W OIBITOM Hamiydmield mpakruku. B compyxkecrtse ¢ LIEJJA
skcieptel PITMY  paspabotam W HCIOTB30BATH HA TPAKTHKS TIPH
TIPOBEICHAN MOHHTOPHHIA PAHOHOB IOPTOCTPOUTEIIBCTBA M MOJBOIHBIX
OTBAJIOB TPYHTA B BOCTOYHOM uacTu HUHCKOIO 3aiMBa HpPOrpamMmy
Oronormueckoro Korrpormt Apemxunara (K /) ama banTwiickoro perroxa.
Ocuoprpie Bompocsl m 1emum OKJI: (1) packpeITHE KOPOTKO - H
JOATOCPOYHBIX SKOJOTHUYCCKHX 3(PdekroB oT apemxwmara; (2) OUCHKA
00parnMocTH / HeOOPATHMOCTH W3MEHEHHH B IPHOPEKHBIX IKOCHCTEMAX
TMOJ BIMSHHCM JAPCUKUHTA, (3) TOHMCK CHOCOO0B MHHHMH3AIHH W
KOMIICHCAIIMK OTPHIATEIBHBIX Bo3achcTemi. [Iporpammer K1 yenemsHo
BbmoOHEHB! B 2008 — 2010 rr. B BOoCcTOUHOM yacTu (DUHCKOrO 3ajMBa
MEXIUCIMIUIMHAPHBIMH KOMAHIAMH SKCIICPTOB 3KOJIOTOB, OKCAHOJIOTOB,
THAPOJIOTOB, THAPOXUMHKOB, TEOJIOTOB W MOPCKHX Omosoros. [Tporpammva
OK/] nmprHAMACT BO BHUMAHUC OCOOCHHOCTH PA3IHYHBIX THIIOB MPOCKTOB
JPELKUHTA M MECTHBIX YCJIOBHI IMPHOPEKHBIX SKOCHCTEM, M MOKET ObITh
HCIPABJICHA W VIIYUIICHA BO BpeMA mporuecca padotel. Ut ycmenrHoH
peammarmu mporpamMMbl IK /1 HeoOX0 MBI CTICHHATBHO TI0ATOTOBIICHHEIC
BBICOKOKBAM(DMITMPOBAHHBIC ~ JKCIEPTHI € MPO(ECCHOHATHHBIM
TMOHUMAHWEM  JKOJOTHYCCKUX AcmekroB /JIpemKWHIa ¥ OIBITOM
TIPAKTHYECKOH PabOTHL

Jna obcyxnaernsa Jxonormueckux Acnekros /[pemxmara PITMY
copmectHo ¢ LIEJA 12 — 14 oxkraops 2009 r. Obl1 TpOBEIEH
Mesxnyraponusii CemuHap «2Oxonoruyeckas bezomacHocTs JlpemkuHra
B CoBpemMcHHOM MHpe», ¢ ydactueMm Oojee ueM 400 3KCMEpToB H
npenojaBatenicii  yHuBepcuTeToB M3 Poccum,  Huaepnanaos,
BemukoOpurannu, bemprum w  Tepmasmm.  CormacHO — perucHMsIM
CeMuHapa, MOATOTOBJICH IUIAH PAa3BUTHS «POCCHHUCKOTO cextopa» LIEJIA
C HCIOJNB30BAHHEM OIBITA MPAKTHYCCKOH pabOThl B MPHOPEKHOH 30HE
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Bamruiickoro Mopa. YucOHOC mMOCOOME «OKOJOTHUCCKHE ACICKTHI
Jpemxunra», noxarotosrcHHoe asropamu LIEJIA, x Hactosmemy
BPEMCHH TCPEBCACHO HA  PYCCKHH  S3BIK I JATbHCHIIETO
HCTOJIB30BAHAS B KAYCCTBC METOJOIOTHUCCKOH OCHOBBI BO BpPEMS
mpomecca OKJ. TlporpamMma WHTCHCHBHBIX JICTHHX KYPCOB IO
Oromormiueckoi besomacnoctn [lpemxuwara moarorosncaa PITMY u
HEJA nmnga  poCCHHCKHX — JKOJOTOB, OH3HCCMCHOB, HHKCHCPOB-
THAPABIIMKOB W THAPOTCXHUKOB, HpGZ[CTaBHTeHefI AIMHAHUACTPAIA H
MPENOIABaTENCH YHUBEPCUTETOB.

Ha ¢axymsrere Oxeanomornu PITMY B CTpykTypy mIpOrpaMmbl
OOYYCHHSI MATHCTPOB IO HAIPABICHHIO «[ HAPOMETEOPOTIOTHI» BBEICHA
crermammammsl  «JKomormieckas besomacnocts  Jpemxwunra». [lpm
MOATOTOBKC  MATHCTPOB B paMKax  JAHHOH  CrICHHATH3AIMH
MPEITONIATACTCSl  MCIONB30BaTh  YUCOHO-METOJMYCCKUE — Ppa3paboTKu
LHEJA wu Matepmanel Y4eOHOTO MOCOOMSA «OKOJIOTHUCCKHC ACTICKTHI
JPCIDKHHTA.

3amIaHNPOBAHO OPTaHH30BaTh KOH()CPCHIHMIO I8  OOCYKICHHA
CO3JAHHS CHCTCMBI O0YUICHHA ¢ ydacTueM 3xcnepToB PITMY, LIEJIA u
vHueepcuTeToB EC, 4T00BI OpraHm3oBaTh «00yUCHHE OOYUAIOIINX» C
ucnonb3osanueM Marepuanos LIEJIA n moanep:kare 0OMEH CTyACHTAMHA
n mpernogagaresivu Mexxkay PITMY u Jlenb(hrckuM yHHBEPCHTETOM
(Hunepnangpr) npu B3ammoacticteun ¢ LIEJIA.
bubmmorpadgms
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 Hydrometeorological university, St. Petersburg, Russia
E-mail: Natagr86(@mail.ru

In 2006 1 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 resecarch 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 resecarch cruises 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 identify 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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IKCHEAUTINA HA BOPTY KATAMAPAHA HEHTAYPYC-II
JETOM 2006 T. BPAMKAX IIPOEKTA BAJITHACKOI'O
ILTABYYEI'O YHHBEPCHTETA ITPH NOAAEP)XKE FOHECKO
H.C.®pomosa
Poccuiicxuii 2ocyoapcmeenbiti 2uOpomMemeoposocuyeckuti
yuugepcumem, Canxm-Ilemepbype, Poccus

B 2006 roay 4 mpuHHMAIA y4acTHE B JICTHEH HMPAKTHKE B PAMKAX
npoekra banruiickoro IlmaBydero YHuBEpcHTETA NpU MOIACPIKKE
IOHECKO, xortopas mpoxommna B Bwiboprckom 3ammee. IlpakTmka
mpoBOAWIACH HA Oopry karamapana Llemrapumyc-II ¢ 10.07.06 mo
16.07.06. Ha O©Oopry xaramapana Llentapuyc-II ocymecTBIsSrOTCS
HAY4IHO-UCCIICOBATEIbCKAEC IPOCKTHI, a TAKKE IPOEKTHI B PaMKax
00pazoBaTEIBHBIX MPOTPAaMM, OCHOBAaHHBIE HA Pa0dOTE MPOTPaMMBbI
Banruriickoro [TnaByuero Yausepcurera npu noanepxke FOHECKO.

OKCICANIAIO BO3MIABIATH mpodeccop Amnckceit Hekpaco u
poueHt Burammit Cerae. Oprasmzatopckod padorod 3anmmanachk I
bamxuna (PTTMY). Komanaa y4aCTHHKOB SKCHEOULMH COCTOSIA U3
JEBATH PyCCKUX CTyAeHTOB W3 PITMY u 4YeThlpeX HCHAHCKHX
CTyacHTOB YHuBepcuTeTa ropoga Kaauc. OCHOBHAS ICTh 3KCIICANIHA
COCTOSIIA B TIPOBEACHUH THIPOXUMHYICCKOTO aHAIN3Aa 00pa3oB BOJIBI U
METCOPOJOTHYCCKIUX HM3MCPCHHH HA MEJIKOBOAbE. BmocmeacTsun
TIOJIYYCHHBIC OAHHBIC CPABHUBAJINCH C OJAHHBIMH, IMOJYYCHHBIMH CO
CIIyTHHKA, OJIA TOTO YTOOBI OLCHUTH PA3BUTHUC PA3THIHBIX IMPOLECCCOB,
ompenensieMplx B BoAc. (OCHOBHOE TPEHMYIIECTBO KaTaMapaHa
3aKIFOYACTCS B BO3MOKHOCTH IPOBEACHHSA pPadOT B MEIKOBOIHBIX
30HAX, TAK KaK OH 00JaJacT MAJIOH OCAagKOH. 3TO OCOOCHHO BA’KHO B
ycinosusiax BriOoprckoro 3ammBa, TAE OTCYTCTBYIOT —JOCTATOUYHO
TIIyOOKOBOJHBIC PAHOHBL. B0 BpeMs SKCIICAWITMH CTYACHTHI NMPHHAIH
V4acTHE BO BCEX IIOJIEBBIX padOTaX, OCYINECTBILIEMBIX HA OOpTY
Karamapasa. Bce CTyaCHTHI OBLTH Pa3ACICHBI HA JBC OPHTANBI, KOTOPBIC
padoTamm [epe3 KaKABIC HCTHIPS dUaca. 3aJada KaKIOW OpHTamsl
BKIIFOYaNa B CeOS HE TOJBKO IPOBEACHHC HM3MEPEHHH, HO TaKXE H
TIOMOIIb HA KYXHC C MPUTOTOBJICHUCM ITHIIIH.

Jns cTyAeHTOB OBLIO OYEHBb IOJIC3HO BMECTE MPHHUMATH YUACTHE B
Hay4qHOHW PaboTe, Tak Kak B XO0Ac PabOTHI MBI CMOIJHM Jy4IIC Y3HATh
Ipyr apyra. Paboras cCOBMECTHO, CTYJCHTBHI W3 PA3HBIX CTPAH MOTYT
CTCPETH A3BIKOBBIC PA3TIHIHA U MOYYACTBOBATH B JICKIHUAX U CCMHHAPAX.
Bropas wuyacth HameH HAYYHO-HCCICAOBATENBCKOM — 3KCIEIULIUU
mojpazyMeBana mnposeAcHHEe aHamm3a. OHA COCTOSNIA W3 HM3YUCHHSA
TEPMOXATMHHONW CTPYKTYPBHI M IPOCTPAHCTBCHHOTO PACHPEICICHI
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OCHOBHBIX XaPAKTCPUCTHK, TAKAX KAK PACTBOPEHHBIN kuciaopon, pH u
1.4.. [Tocne Hamel paboThl MBI OOCYTMIIM OCHOBHBIC PE3YIBTATHI, I
TOIrO YTOOBI IPEACTABATH TOJIyYCHHBIC BBIBOJBI H IIOHATH
PETHOHATTBHYK) H3MCHYMBOCTH OCHOBHBIX XAPAKTCPHUCTHK B NIpPEAciiax
pafioHa H3yYCHUS.

OCHOBHOH pe3yIbTaT MOJOOHOW HAYYHOH 3KCIICAHIHN COCTOHT B
TOM, YTO XOPOIIO CKOOPIHHAPOBAHHAS COBMCCTHAS PaboTa MEKIY
CTYACHTAMH W3 Pa3IAYHBIX CTPAH W HAYYHBIMH PYKOBOAUTCILIMH
srseTcst  3(pQeKkTHBHBIM METOIOM B paMKax 0o0pa3oBaTCIbHOU
mporpammbl. OcHOBHAA oTamduTeasHast yepra nmpoekra FOHECKO - ato
TAPMOHHYHOE COYUCTAHHE HAYUHOI M 00pa30BATECIHHONW COCTABIIFOIIUX.
Crenyq AaHHOH NpOTpaMMe, BCE CTYACHTHI MOJYYAIOT HCOLCHHMBIC
HABBIKH PabOTHl B KOMaHIe. M, KOHEUHO ke, 3TO 3aMeHATeIBHOC BPEeMS
AT MOCCIICHHA HOBBIX MCCT W 3HAKOMCTBA C HHTCPCCHBIMHA JTFOAbMH.

INTENSIVE TECHNOLOGY OF MODULAR TRAINING
Valentin N. Veretennikov, Alexander S. Averkiev, Vitaly I.Sychev
Russian State Hydrometeorological University, Russian Federation
E-mail: vsychev@rshu.tu

HHTEHCHBHAA TEXHOJOT'HA MOAYJbHOI'O
OBYYEHUA
B. H. Beperennnkos, A. C. Apepkuces, B.U.Crrucs
Poccuiicxuii 2ocyoapcmeenbili 2uOpomMemeopotocuyecKiuil
yuugepcumem, Poccus

PetitmHroBas opma 0OyUCHHUS B PA3IMUHBIX BAPHAHTAX YKE MHOTO
ner yememHo mpuMmenseTcs B By3ax CIIA w 3amamsoit Epomnsl. Kak
MOKA3BIBACT OMBIT, OHA TIO3BOJIICT HAHOOICC YAAYHBIM 00pa3oM
COYETaTh MACTEPCTBO MPENOAABATENA C COBPEMEHHOM KOMITBEOTCPHON
TEXHOJNOTHEH. PelTHHrOBas CHCTEMA, HCMOIB3YET MHOKECTBO HE
3aTPOHYTHIX paHEe OCOOCHHOCTEH, MO3BOJSIET CTYICHTY YUHTBCA, HE
3aMevad MPHHYKACHUA, a MPEHOJABATEIIIO 3aHHMATHCA MPAMBIM JEIOM
— mpenogasaHumeM. OHAa OCHOBBIBACTCS HE HA CHJIOBOM, a Ha
SKOHOMHYECKOM  BO3ACHCTBHH. Mmes mpocra. VYueOHBIH  Kypc
pa3OmBaercsi HA MOJYJIHM. YCICIIHOEC OCBOCHHE KAKIOTO MOAYJI C
TMOMOIIBI0 CHCTEMbI KOHTPOJBHBIX MEPOIPHATHH OIICHUBACTCS B
O0amnax. [IOCTOSHHO HAKATUTHBAKOIIAACA CYMMa OaIOB COCTABIICT
PEHUTHHT CTYJACHTOB. YUHMTBIBATh MO’KHO BCE: CPOKHM CAAYH 3aJAHHM,
JIOTIONTHUTEIILHYFO PadoTy, CIOKHOCTD 3aJa4i. YIIOPHO 3aHUMAFOIIHHCS
B CCMCCTPEC CTYACHT MOXCT JOOHMTH