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1. Introduction

1.1 . The European Environm ent A gency

T he E uropean  E nv ironm ent Agency (EEA) was established in  1990 by C ouncil R egulation 
(EEC) No 1210/90. This regu la tion  also a im ed to  set up  a E uropean  env ironm en t 
in fo rm ation  an d  observation  netw ork (EIONET) , w hich consists o f coo rd ina ting  institutes 
(national focal points) an d  expertise cen tres (national reference  centres) in  the 
partic ipating  countries, as well as E u ro p ean  topic centres.

T he m ission o f th e  Agency is:

to support sustainable development and to help to achieve significant and  measurable improvement in  
Europe 's environment through the provision o f targeted, timely, relevant and reliable information to 
policy-making agents and  the public.

T he EEA an d  its ETCs use th e  existing capacities in  partic ipating  coun tries an d  also 
coopera te  actively with the  C om m unity  institu tions, o th e r  bodies an d  in te rn a tio n a l 
organisations to  bu ild  synergy an d  avoid dup lica tion  of effort in  the  provision o f policy 
relevant in form ation .

1.2 . The European Topic C entre on Marine and Coastal Environm ent

T he E uropean  Topic C en tre  on  M arine an d  Coastal E nv ironm ent (ETC /M C E) was 
established in  1994 w ith th e  aim  to help  th e  E uropean  E nvironm ent Agency to  carry ou t its 
work p rogram m e on  th e  issues re la ted  to  m arine an d  coastal environm ents.
T he m ain  objective of ETC /M C E is to  provide reliable an d  com parab le  in fo rm ation  
regard ing  th e  state o f th e  m arine an d  coastal environm ents of E urope an d  th e  pressures 
acting  on  them . ETC /M C E also has the  m andate  to  develop ap p ro p ria te  tools and  
p rocedures to  assess th e  quality o f th e  environm ent. To achieve this, an  effort towards the  
harm on isa tion  o f rep o rtin g  an d  assessm ent was in itia ted  by ETC /M C E an d  is still in 
progress.

T he ETC /M C E  conso rtium  consists o f experts from  six national institutes:
• E nte P e r le  Nuove Tecnologie, l ’E nergia e l ’A m biente (ENEA), CRAM, La Spezia, Italy
• Institu te  Francais de R echerche p o u r  l’E xploitation  de la M er (Ifrem er), Brest and  

Toulon, France
• N ational C en tre  fo r M arine Research (NCMR) , A thens, G reece
• N ational E nvironm ent R esearch Institu te  (N E R I), Roskilde, D enm ark
• N ational Institu te  fo r Coastal an d  M arine M anagem ent (RIKZ), T he H ague, N etherlands
• N orw egian Institu te  fo r W ater Research (NIVA), Oslo, Norway

T he ETC /M C E L eader in  2000 was M arcello Peronaci
ENEA — C en tro  R icerche A m biente M arino
PO Box 316, 19100 La Spezia, Italy
Tel: (39) 01 87 97 81 11
Fax: (39) 01 87 97 82 93
E-mail: etc m ce@ estosf.santateresa.enea.it

T he M anagem ent C om m ittee of ETC /M C E consists o f representatives from  each  of the  
p a rtn e r  institu tions an d  m eets in  a p lenary  session at least twice a year to  discuss th e  state of 
play on  the  activities, p roblem s en co u n tered , fu tu re  plans, an d  to  p resen t to  the  EEA pro ject 
m anager proposals fo r th e  fu tu re  activities.

R epresentatives o f th e  Jo in t R esearch C en tre  partic ipate  in  the  M anagem ent C om m ittee 
m eetings in  o rd e r to  p lan  an d  develop jo in t activities.

mailto:mce@estosf.santateresa.enea.it
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T he work to  be p erfo rm ed  by ETC /M C E in  2000 was ou tlined  in  th e  EEA an n u a l work 
p rogram m e 2000. T he activities were fu r th e r  specified in  th e  techn ica l an n ex  to  th e  2000 
ag reem en t betw een th e  EEA an d  ETC/M CE. In  this topic u p d a te  th e  tasks accom plished 
an d  products provided d u rin g  th e  2000 subvention perio d  are described.

Each task has b een  developed  by a team  consisting of relevant experts from  th e  ETC /M C E 
consortium  an d  led  by a task leader, who is responsible fo r th e  activities an d  re la ted  
deliverables an d  repo rts  to  th e  ETC Leader.

In  2000, the  EEA m anagem en t b o ard  ag reed  to  a reo rgan isation  of ETCs inc lud ing  the  
m erg er of work an d  expertise on  in lan d  an d  m arine waters to  fo rm  an  ETC o n  water, w hich 
started  work in  M arch 2001.

1.3 . Main con tacts

In  o rd e r to  develop th e  activities, ETC /M C E has established d irect con tac t w ith relevant
in te rn a tio n a l an d  national organisations.

Table 1 o n  the  n ex t page lists th e  national prim ary con tac t po in ts in  2000: som e o f th em  are
EEA national focal points (N FP), o thers are  na tional re fe rence  cen tres (N R C ).

ETC /M C E also has contacts an d  co o p era tio n  with th e  following reg ional
m arine conventions:
• O sparcom  (Oslo an d  Paris C om m ission o f th e  C onvention  fo r the  P ro tec tion  of the  

M arine E nv ironm ent o f th e  N orth  East Atlantic)
• H elcom  (H elsinki C om m ission of th e  C onvention  fo r the  P ro tec tion  o f th e  M arine 

E nv ironm ent o f th e  Baltic Sea)
• MAP (M ed iterranean  action  plan)
• AMAP (Arctic m on ito ring  assessm ent p rogram m e)
• BSEP (Black Sea env ironm en t p rogram m e)
• ICES (In te rn a tio n a l C ouncil fo r th e  E xploration  o f th e  S ea).

C oopera tion  has also b een  established with th e  Space A pplications Institu te  of th e  EU
Join t R esearch C en tre  (JRC) in  Ispra.

1.4 . Main o b jectives for 20 0 0

T he m ain  objectives of th e  work of ETC /M C E in  2000 were:
• to  m ain ta in  th e  activities of th e  In te r  Regional Forum  th ro u g h  th e  co o p era tio n  with the  

reg ional m arine  conventions, JRC an d  th e  E nvironm ent DG w ithin th ree  w orking groups 
on  indicators, da ta  flow an d  GIS;

• to  coopera te  in  the  w riting o f several reports  (such as the  yearly in d ica to r based repo rt, 
E u ro p e ’s biodiversity repo rt, TERM, etc.);

• to  develop an d  test m arine an d  coastal ind icators by evaluating th e  data  an d  in fo rm ation  
g a th e red  th ro u g h  previous years, assessing how this in fo rm ation  serves th e  needs of the  
EEA, th e  m em ber coun tries an d  th e  E nv ironm ent DG;

• to  finalise th e  selected  env ironm enta l ind icators (including  assessing th e ir  lim its an d  the  
gaps in  c u rren t know ledge an d  assessing w heth er the  ind icators are  versatile fo r all 
E u ropean  basins fo r policy purposes, etc.) , the  statistical m ethods used  to  trea t them , 
an d  the  ways o f p resen ting  them ;

• to  su p p o rt an d  rep resen t th e  EEA o n  relevant m atters th ro u g h  th e  ad  hoc su p p o rt and  
th e  supply o f in fo rm ation  to  EIO N ET (NFPs an d  NRCs).
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Main contacts Table 1

Country Name Institution Tel./fax/e-mail

A ustria W ilhelm  V ogel NFP F ed era l E nv ironm en t 
A gency

(43-1) 313 04  35 50 
(43-1) 313 04  54 00 
vog e l@ u b av ie .g v .a t

B elgium J a n  V oet NFP In ter-R egional Cell for 
th e  E nv ironm en t

(32-2) 649  81 91 
(32-2) 644  23 91 
celinair@ irceline.be

D enm ark P e te r  S a n d b e c k NRC NERI (45) 46 30 12 61 
(45) 46 30 11 14 
PS@ dm u.dk

F inland S aara  Back NRC Finnish E n v ironm en t 
In stitu te
Im p ac t R esearch  Division

(358-9) 403 00  17 
(358-9) 40 30 03 90 
saara .back@ vuh.fi

F rance J e a n  Louis W eb er NFP IFEN (33) 238  79 78 78 
(33) 238  79 78 70 

jlw eb e r@ ao l.co m

G erm any C laudia L ohm ann NRC UBA, G erm any C lau d ia .lo h m an n @ u b a .d e

G re e c e M ata  A ravan tinou NFP M inistry o f  th e  E nv ironm en t (30-1) 864  37 37 
(30-1) 864  37 37 
m ata@ n fp -g r.e io n e t.eu .in t

Iceland David E gilsson NRC O c e a n  Pollu tion  D e p a r tm e n t, 
E n v ironm en t an d  
F oo d  A gency

(354) 568  88 48 
(354) 568  18 96

Ireland Bronw yn Cahill NFP Irish M arine  In stitu te (353-1) 474  51 00 
(353-1) 475 71 04 
ronw yn.cahill@ m arine.ie

Italy C lau d io  M aricchio lo  
G ¡anna C asazza

NFP ANPA, A genzia  N azionale  
p e r  I 'A m b ien te

(3 9 )0 6  50 07 21 77 
(39) 06  50 07 22 21 
m aricch io lo@ anpa.it

L iech tenste in P e tra  Bockm uhl NFP N ational O ffice fo r F o rests, 
N a tu re  a n d  L an d scap e

(423) 236  64 00 
(423) 236  64 14 
P e tra . bockm uehl@ aw nl. II v.li

L uxem bourg J e a n  Paul F e ltg en NFP M in istère  d e  l'E n v iro n n em en t (352) 478  68 13
(352) 40 04 10 

jean -p a ll.fe ltg en @ life .lu

N e th e r la n d s A driaan  M in d e rh o u d NFP R ijksinstituut v oo r 
V o lk sg e zo n d h e id  en  
Milieu RIVM

(31-30) 274  20 35 
(31 -30) 274 44 05 
A d. M inderhoud@ rivm .n l

N orw ay H arald  L oeng NRC In stitu te  o f  M arine 
R esearch , B e rgen

hara ld .loeng@ im r.no

P ortu g a l M aria L eonor G o m es NFP D ireccao -G en era l d o  
A m b ie n te  (Sinaia)

(351) 214 72 82 00 
(351) 214 71 90 74 
leo n o r.g o m es 
@ d g a .m in -a m b .p t

S pain Ju a n  M artinez  
S án ch ez

NFP M inisterio  d e  
M ed io  A m b ien te

(34) 15 97 58 12 
(34) 15 97 58 57 

ju a n .m a r tin e z  
@ sgca. m m a.es

S w ed en Tove L u n d eb e rg NRC S w ed ish  EPA (46 8) 698 10 00 
(46-8) 698  15 85 
to v e .lu n d e b e rg  
@ environ.se

U nited
K ingdom

A n d rew  Franklin NRC CEFAS B urnham  L aborato ry (44-1621) 78 72 00 
(44-1621) 78 49 89 
a .frank lin@ cefas.co .uk

mailto:vogel@ubavie.gv.at
mailto:celinair@irceline.be
mailto:PS@dmu.dk
mailto:saara.back@vuh.fi
mailto:jlweber@aol.com
mailto:Claudia.lohmann@uba.de
mailto:mata@nfp-gr.eionet.eu.int
mailto:ronwyn.cahill@marine.ie
mailto:maricchiolo@anpa.it
mailto:jean-pall.feltgen@life.lu
mailto:Minderhoud@rivm.nl
mailto:harald.loeng@imr.no
mailto:a.franklin@cefas.co.uk
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2. Progress

2.1 .C ooperation  b e tw een  th e  EEA, ETC/MCE and European m arine regional 
con ven tion s/action  plans

2.1.1. Background

T he In te r  R egional Forum  (IRF) was set up  in  1995 by th e  EEA with th e  following m ain 
objectives:
• to  facilitate the  exchange an d  possible in teg ra tio n  of existing data  an d  in fo rm ation  

p ro d u ced  by the  E u ro p ean  m arine reg ional co n v en tio n s/ac tio n  plans with the  EEA an d
ETC/M CE;

• to  im prove w orking re lations an d  task sharing, accord ing  to  th e  EEA’s m andate  of 
providing reliable, harm on ised  an d  objective in fo rm ation  on  the  state of th e  E uropean  
environm ent.

T h ree  IRF m eetings have b een  held  so far. T he first two m eetings were held  in  Rom e in 
O cto b er 1996 an d  N ovem ber 1997, respectively; th e  th ird  m eeting  was held  in  Venice on 
Sep tem ber 1999 an d  co n cen tra ted  a tten tio n  on  th e  topics selected  by th e  previous IRF 
m eeting. T hese were:
• geographical in fo rm ation  systems',
• statistical tools',
• biological effects o f con tam inan ts an d  tran sp o rt models',
• use o f ea rth  observation data  fo r th e  assessm ent o f th e  status o f th e  m arin e /co asta l 

environm ent;
• harm on isa tion  of repo rting , data  exchange an d  m anagem en t am ong  conventions an d  

th e  EEA.

T he th ird  m eeting  conc luded  th a t follow u p  activities were n eed ed  to  im prove availability, 
access an d  m anagem en t of data, iden tification  o f ind icators an d  th e  use of GIS as a too l for 
the  environm enta l assessment.

T h ree  w orking g roups were convened  with th e  partic ipations o f representatives from  the  
EEA, ETC /M C E, OSPAR, H elcom , AMAP, MAP, BSEP, ICES, E u ro p ean  C om m ission (JRC 
SAI an d  th e  E nv ironm ent DG). Each w orking g ro u p  m et twice in  2000 an d  rep o rted  to  the  
IRF S teering G roup  at th e  m eeting  in  C o penhagen  on  14 an d  15 D ecem ber 2000.

2.1.2. IRF Working Group on Data Strategy

T he w orking g roup  followed an  ap p ro ach  fo r a ‘da ta  strategy’ w hich consisted o f the  
following th ree  steps:
• th e  setting  of an  objective (as an  ultim ate  aim ) fo r an  ‘id ea l’ situation  with regard  to  

availability, access an d  m anagem en t of m arine  environm enta l data;
• a com parison  o f th a t ideal with th e  p resen t situation;
• developm ent of the  pathway to  reach  th e  ideal.

T he w orking g roup  considered  a data  strategy in  re la tion  to  th e  developm ent o f ind ica to r 
based reports  th a t are  in ten d ed  to  provide tim ely in fo rm ation  in  a u ser friendly m an n e r on  
priority  policy.

A ggregated data  (annua l m ean  values p e r coun try  o r s ta tio n /a re a ) fo r ind icators are  need ed  
on  an  an n u a l an d  tim ely basis fo r th e  following priority  topics:
• eu troph ica tion : riverine inpu ts o f P an d  N, a tm ospheric  deposition  of P an d  N, m arine 

co n cen tra tio n  o f P an d  N (im pact ind icators o n  p lank ton  an d  ben th o s are  u n d e r  
developm ent) ;

• hazardous substances: riverine inputs, a tm ospheric  deposition  an d  concen tra tions in  
b io ta  (and  sed im ent) of Hg, Pb, Cd, PCBs, lindane, (TBT);
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• oil: accidental oil spills, aerial surveillance of oil spills',
• fisheries',
• in teg ra ted  coastal zone m anagem en t (ICZM ).

Recommendation
T he Steering G roup  o f th e  In te r  R egional Forum  reco m m en d ed  to  th e  governing bodies of
th e  organisations involved in  th e  fo rum  to agree:

(i) th a t th e re  is an  u rg en t n eed  to  im prove th e  situation  w ith regard  to  th e  hand ling  an d  
m anagem en t of da ta  an d  in fo rm ation  fo r th e  purpose o f m arine environm enta l 
assessm ents on  a E u ropean  level;

(ii) th a t such im provem ents shou ld  be based u p o n  a harm on ised  data  policy, in te r  alia, 
regard ing  access an d  availability of da ta  an d  its tran sp a ren t use;

(iii) to  th e  following basic princip les to  im prove th e  situation:
• taking in to  accoun t existing agreem ents, individual da ta  providers shou ld  be able to 

subm it th e  sam e type of da ta  to  a single specialist data  cen tre  (o r a functional 
equ iva len t). T he data  cen tre  to g e th e r with its functional equivalents (hand ling  data 
of a specific type) shou ld  supply data  to  all da ta  receivers of E uropean  data;

• all relevant da ta  receivers an d  data  users shou ld  be able to  use th e  in fo rm ation  in  
the  data  cen tre  fo r th e ir  own purposes in  an  efficient way;

• with a view to ensuring  cost efficiency an d  continuity, all p rincip le  da ta  receivers 
shou ld  co n trib u te  to  m ain ta in ing  the  data  cen tres in  p ro p o rtio n  to  the
use they are  m aking o f these centres',

• w hen developing rep o rtin g  systems an d  assessm ent m ethodologies, th e  requ irem en ts 
of da ta  h an d ling  shou ld  be fully taken  in to  account.

To this end , the  S teering G roup  of th e  In te r  R egional Forum  ag reed  to  invite:
• all partn ers  o f th e  IRF to  harm onise  th e ir  data  policies taking in to  acco u n t the  

princip les in  p o in t (iii) above;
• th e  EEA to analyse an d  to  evaluate its rep o rtin g  obligations database (ROD) on  

rep o rtin g  requ irem en ts fo r m em b er coun tries to  O E C D /E u ro sta t an d  m arine 
conventions, with th e  aim  to stream line reporting ;

• th e  EEA, in  co o p era tio n  an d  consu lta tion  with all E u ro p ean  m arine conventions, to  
un d ertak e , as a m a tte r o f urgency, a de tailed  analysis of ways an d  m eans to  include 
m arine conven tion  needs on  lan d  based w ater data  (e.g. riverine inpu t, discharges, 
losses) in to  ‘W aterbase’, th e  database being  developed w ithin th e  EEA work program m e 
to  ho ld  w ater data  relevant a t th e  E u ro p ean  level, fo r use by all data  users',

• th e  EEA an d  ICES to conclude, as soon as possible, th e ir  negotia tions aim ed at th e  EEA 
m aking use of th e  da ta  he ld  in  th e  ICES database (thereby  avoiding th e  n eed  to 
duplicate  da ta  in  o th e r  databases) an d  to  in fo rm  th e  o th e r partn ers  ab o u t th e  outcom e 
o f these negotiations',

• MAP an d  BSEP to  work to g e th e r with ICES with th e  view to  harm onising  th e  hand ling  
an d  m ain tenance  o f th e ir  m arine environm enta l m o n ito ring  data  an d  to  re p o rt o n  the  
ou tcom e of these considerations at the  earliest possible opportunity ;

• th e  EEA m em b er coun tries in  the  M ed ite rranean  area  to  re p o rt data  to  M A P/M edpol 
using existing procedures',

• th e  EEA to b ring  th e  problem s rela ted  to  data  flow in th e  M ed ite rranean  to  th e  a tten tio n  
o f th e  EEA M anagem ent Board, an d  to  encourage  th e  relevant na tional representatives 
to  s tren g th en  an d  su p p o rt the  p resen t netw ork o f experts, set up  fo r this pu rpose  by 
UNEP MAP, with a view to fu rth e r addressing these problem s.

2.1.3. IRF Working Group on Indicators

T he aim  of this w orking g roup  was to:
• identify  an d  assess the  status o f developm ent o f m arine  ind icators (with th e  DPSIR 

assessm ent fram ew ork) w ithin d ifferen t organisations an d  countries',
• identify  an d  agree on  issues o f com m on  in te rest linked  to  policy objectives',
• identify  an d  agree on  DPSIR ind icators fo r com m on  issues',
• identify  th e  data  needs an d  data  sources fo r these indicators',
• identify  an d  agree on  th e  statistical trea tm en t o f th e  data  fo r m arine  PSI indicators;
• identify  an d  agree on  th e  p resen ta tio n  of these ind icators (software, m aps, graphs,
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classification, th resh o ld  values) ;
• discuss th e  in te rp re ta tio n  of th e  assessm ents m ade.

T he first m eeting  considered  th e  com m on m ajor them es fo r m arine policy an d  th e  rela ted  
fram ew ork fo r DPSIR indicators: th e  w orking g roup  iden tified  the  fram ew ork fo r the  
developm ent o f a core set o f ind icators fo r th e  priority  them es o f eu troph ica tion , hazardous 
substances, radioactive substances, oil po llu tion , m icro biological po llu tion , clim ate change, 
waste an d  dum ping , fisheries, in tro d u c tio n  o f n o n  ind igenous species, n a tu re  and  
biodiversity an d  coastal z o n e s /in te g ra ted  coastal zone m anagem ent.

T he DPSIR assessm ent fram ew ork fo r issues relevant to  th e  m arine an d  coastal env ironm ent 
covering th e  priority  them es w ithin th e  m arine co n v en tio n s/ac tio n  program m es an d  th e  EU 
is p resen ted  in  Table 2. T he fram ew ork describes th e  in fo rm ation  d em an d  a t th e  E uropean  
level. T he grey boxes show th e  fields o f presently  developed ind icators by th e  EEA and  
m arine conventions. Ind icators fo r th e  in p u t of n u trien ts  an d  hazardous substances an d  the  
concen tra tions o f nu trien ts  an d  con tam inan ts in  organism s have b een  tested  by the  E T C / 
MCE. Ind icators fo r pressures are  also being  developed by E urostat independently . OSPAR is 
identifying ind icators fo r biological state variables to  be applicable fo r the  developm ent of 
ecological quality objectives an d  H elcom  started  developing ind icators fo r eu tro p h ica tio n  in  
th e  Baltic Sea.

Major them es and indicators within the DPSIR assessm ent framework for marine w aters 
and coastal zones as identified in the Inter-Regional Forum Working Group on IndicatorsTable 2

Common them es Driving force Pressure State Impact R esponse

E u tro p h ica tio n ag ricu ltu re
industry
p o p u la tio n
tra n sp o r t

d ire c t  an d  
in d ire c t inpu ts 
from  p o in t an d  
d iffuse  so u rc e s  
a tm o sp h e re

n u tr ie n ts  
b o tto m  oxygen  
ch lo ro p h y ll

a lgal b lo o m s 
m acro  a lg a e  
p ro d u c tiv ity  
m a c ro b e n th o s

re d u c tio n  a t  
so u rc e s

H aza rd o u s
su b s ta n c e s

tra n s p o r t
industry
(including
offshore)
ag ricu ltu re
p o p u la tio n
m ilitary activity
a n d  o b so le te
am m u n itio n

inpu ts from  p o in t 
a nd  d iffuse  
sources and  
d u m p in g  (via 
various pathways) 
a tm osph e re  
o ffsho re  
v o lum e o f  
p ro d u c e d  w a te r  
long d is ta n c e  
so u rc e s

c o n c e n tra tio n s  
in s e d im e n t

co n ce n tra tio n s  
in  b io ta

sp e c ie s  an d  
p o p u la tio n s  
b iod iversity  
e c o sy s te m  h ea lth  
h u m an  h ea lth

re d u c tio n  a t /  
o f  so u rc e s

R adioactive
su b s ta n c e s

en e rg y
industry
m ilitary activitiy

in p u ts  from  
p o in t an d  
d iffusive so u rc e s  
a n d  d u m p in g  
(via air, rivers, 
d irec t) long 
d is ta n c e  so u rc e s

c o n c e n tra tio n s  sp e c ie s  a n d  re d u c tio n  a t /  
w ater, s e d im e n t (including  hum an) o f  so u rc e s  

an d  b io ta  p o p u la tio n s
b io d iv ersity  an d  
e c o sy s te m  h ea lth

Oil po llu tio n tra n sp o r t 
in d u s try  
e n e rg y  (activ ity) 
p o p u la tio n  
run  o f f

s h ip p in g  
sp ill acc iden ts  
offshore
vo lum e p roduce d  
w ate r  
run o f f  
w aste  w a te r

a f fe c te d  s p e c ie s /  sp e c ie s  an d  
p o p u la tio n s  h a b ita ts  
c o a s ta l zo n e s  
oil spills (legal, 
illegal, acc iden ta l)

p rev en tiv e
m e a su re s
s ta n d a rd s

M icro-b io log ical
po llu tio n

to u rism
aq u a c u ltu re
ag ricu ltu re
a g ro fo o d
industry

d o m e s tic  an d  
industrial 
w a s te  w a te r  
d isc h a rg e s  
a q u a c u ltu re

salinity 
co n d itio n s  
in w a te r

e ffe c ts  on  
h u m an  h ea lth  
a n d  e c o sy s te m  
h ea lth

p rev en tiv e  
m e a s u re s  a t  
so u rces

C lim ate  c h a n g e / 
in tro d u c tio n  o f  
g re e n h o u se  g a s e s

e n e rgy  
a g ricu ltu re  
p o p u la tio n  
tra n s p o rt 
fertiliser industry

gre e n h o u  se­
gases em issions  
fires
vu lcanos
em iss io n s
d e fo re s ta tio n

c h a n g e  in 
cu rre n ts , 
te m p e ra tu re , 
salinity  a n d  
s tra tifica tio n  
se a  level rise

sp e c ie s  a n d  a d a p ta tio n
h a b ita ts  g lo b a l p rev en tiv e
h u m an  so c ie tie s  m ea su re s
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Common them es Driving force Pressure State Impact R esponse

W aste , d u m p in g tra n sp o r t
industry
d re d g in g
fishing

leach ing  o f  litte r 
c o n ta m in a n ts  e ffe c ts  on  
spill (co n ta in e r  b e n th o s  
b reaks) se d im e n t 
d u m p e d  d re d g e d  c o n ta m in a tio n  
m ate ria l 
d isc a rd s

m am m als
se a b ird s
s e a b e d
d e s tru c tio n

d iffe re n t m e a su re s
p rev en tiv e
m e a su re s
p o r t  re c e p tio n
facilities

F isheries fisheries
tec h n o lo g y
so c io e c o n o m ic

d isc a rd s  
to ta l ca tch  
b y ca tch  
f le e t
ch a rac te ris tic s  
fishing in tensity

com m ercia l 
sp e c ie s  
fish s to c k  
c h a rac te ris tic s  
se a  b e d  
ch a ra c te ris tic s

sp e c ie s  an d  
h a b ita ts  
se a b e d -  
d is tu rb a n c e

p re c a u tio n a ry
m e a su re s
q u o ta
m a n a g e m e n t 
fish ing  e q u ip m e n t 
im p ro v e m e n t 
zon ing
z o n e  m a n a g e m e n t 
fish ing  e ffo rt 
co n tro l an d  
e n fo rc e m e n t 
fisheries 
re s tru c tu ra tio n

In tro d u c tio n  o f  n o n co m m erc ia l 
- in d ig e n o u s  tr a n sp o r t  
sp e c ie s  (b a llast w ater) 

a q u a c u ltu re  
com m ercia l 
t r a n s p o r t  o f  
sp e c ie s

sh ip p in g
a q u a c u ltu re
co m m ercia l
inp u ts

n o n -in d ig e n o u s
sp e c ie s
sp e c ie s
co m p o s itio n

h ea lth
e c o -sy s te m
g e n e tic
d is tu rb a n c e s

p re c a u tio n a ry  
m e a su re s  
c o d e s  o f  
p ra c tic e  (ICES 
a n d  IMO)

N a tu re  an d  
b iod iversity

fisheries
to u rism
tra n sp o r t
sp a tia l
d e v e lo p m e n t

fisheries
to u rism
d re d g in g
sa n d /g ra v e l
ex tra c tio n
po llu tio n

h a b ita ts
sp e c ie s
e c o sy s te m
h ea lth

h a b ita ts
sp e c ie s
e c o sy s te m
h ea lth

w a te r
m a n a g e m e n t
p re c a u tio n a ry
fisheries
ICZM
e c o lo g ica l quality  
e c o sy s te m  
a p p ro a c h  to  
m a n a g e m e n t

C o asta l zones , 
e s tu a rie s , fjords, 
including 
w e tla n d s

sp a tia l
d e v e lo p m e n t 
(re la ted  to  se c to r  
a n d  u rb an  
d e v e lo p m e n t)  
e x tra c tio n /  
d e p o s itio n  o f  
m ate ria l

d ra in a g e
irriga tion
in frastructu ra l
w orks
land
rec lam atio n

land use  
c h a n g e s  
co astlin e - 
ch a ra c te ris tic s

e c o sy s te m
h ea lth
h u m an  h ea lth  
m o rp h o lo g y / 
s e d im e n t b u d g e t

in te g ra te d  co as ta l 
z o n e  m a n a g e m e n t 
(ICZM)

T he IRF S teering  G roup  considered  it essential to  involve th e  m arine conventions as well as 
EIO N ET in  th e  fu rth e r  developm ent o f in d ica to r reporting . Discussions shou ld  lead  to 
ag reem en t on  th e  use o f com m on  spatial aggregation  of data, representativeness of 
m o n ito ring  stations an d  tim e series.

A jo in t E E A /E T C /m arin e  conventions w orkshop based on  th e  EEA indicators developed up  
to  now was reco m m en d ed  an d  will be held  d u rin g  2001, based on  th e  following term s of 
reference:
• develop c rite ria  an d  m ethodologies to  be used to  derive indicators;
• taking this in to  account, verify the  applicability of th e  p roposed  indicators;
• p ropose requ irem en ts fo r th e  selection o f th e  represen tative stations;
• check availability an d  quality o f data  an d  identify gaps in  d a ta /in fo rm atio n ;
• check to  w hich E uropean  ind icators th e  m arine conven tion  wouid be abie to  con tribu te .

2.1.4. IRF Working Group on Geographic Information Systems (GIS)

This w orking g roup  based its activities o n  th e  resuits o f previous activities u n d e rtak en  by 
ETC /M C E on  GIS th ro u g h  th e  developm ent o f a GIS p ro to type of a E u ro p ean  m arine 
in fo rm ation  system (E um aris).
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T he recom m endations of the  IRF w orking g ro u p  o n  GIS were as follows.
• It is recognised  th a t GIS is a useful too l in  an  in teg ra ted  environm enta l assessm ent 

process', its im p lem en ta tion  an d  use w ithin th e  EEA an d  th e  reg ional m arine 
conventions m ust be encouraged . It shou ld  cover th e  whole DPSIR chain.

• It is also recognised  th a t the  p roducts  of a GIS shou ld  be used carefully, because:
- som e expertise can n o t be part of an  au tom atic  process',
- p ro p e r  expertise is necessary to  overcom e the  lack of data  in  term s o f geographical 

an d tem p o ra l coverage (this depends o n  th e  a rea  to  be stud ied  as well as th e  p a ra m e te rs / 
ind icators m a p p e d ) .

• T he GIS can  be used  fo r m odelling.
• T he GIS can  be used  fo r m aps on:

- sea surface in fo rm ation  (algal bloom s, ch lorophyll a, p lank ton  co m m u n ities),
- sea b o tto m  in fo rm ation  (sedim ent, ben th ic  com m unities, b en th ic  habitats),
- land  based pressures (inputs, d irect discharges, em issions).

• T he GIS shou ld  n o t be considered  only as a stand  alone too l b u t also as a too l to  be
accessed th ro u g h  th e  In ternet; how ever it m ust be considered  that, at the  m om ent, only
som e functions o f a GIS can  be used th ro u g h  th e  In te rn e t, since the  technology  fo r web 
GIS is n o t developed en o u g h  to  reco m m en d  its use a t p resent.

• T he GIS can  be used  in  a decen tra lised  approach: each  o rganisation  could  im p lem en t its 
own GIS specifically designed to  m eet its needs an d  use data  sto red  in  databases located  
eventually in  d ifferen t data  centres.

• T he GIS can  be used  in  a harm on ised  cen tralised  approach ; th e  EEA is responsible for 
environm enta l assessm ent a t E u ropean  level, while th e  conventions are responsible for 
environm enta l assessm ent a t th e  reg ional level; in  o rd e r to  ensure  full com patibility  of 
th e  assessm ents d one  a t d ifferen t geographical levels it is crucial that:

- an  ag reem en t is reach ed  on  th e  basic GIS da ta  (coastline, bathym etry, etc.), the  
env ironm enta l data  an d  in fo rm ation  as well as th e  level of da ta  aggregation  n eed ed  
by the  parties involved (EEA, m arine reg ional conventions, JRC) to  m eet th e ir  own 
needs',

- th e  m utual e lectron ic  access to  th e  databases an d  th e  in fo rm ation  ag reed  u p o n  is 
allowed.

• In  o rd e r to  electronically  u p lo ad  databases retrieved from  differen t da ta  cen tres in to  a 
GIS, they have to  be properly  form atted ; this im plies th a t som e k ind  o f (software) 
in terface  shou ld  be in  place; a lth o u g h  w riting these in terfaces does n o t im ply any m ajor 
techn ica l problem , it is very tim e consum ing  an d  th e re fo re  shou ld  be d one  only for 
som e selected, ag reed  databases.

• Web publication: th e  GIS, in  com bination  with th e  In te rn e t, can  be used  to  view geo 
re fe ren ced  in fo rm ation  (m aps) an d  to  d istribu te  th e  re la ted  data  sets. T he in fo rm ation  
system N atlan, developed by th e  EEA fo r viewing an d  d istribu ting  them atic  m aps an d  
re la ted  in fo rm ation  an d  data  at E u ropean  level th ro u g h  the  In te rn e t, is such a GIS based 
tool. T he conventions shou ld  consider th e  o pportun ity  of using N atlan  as a m eans for 
publica tion  of harm on ised  geo re fe ren ced  them atic  maps, as well as GIS da ta  sets and  
in fo rm ation  re la ted  to  those maps.

In  2001 a practical test case will be carried  out, in  co o p era tio n  betw een m arine conventions 
an d  th e  new ETC /W ater, w ith the  aim  of:
• recom m end ing  th e  EEA an d  th e  reg ional m arine conventions to  im prove in  a 

harm on ised  way th e  use o f GIS;
• verifying to  w hat ex ten t th e  d a ta /in fo rm a tio n /in d ic a to rs  as well as th e  them atic  m aps 

selected  fo r th e  test case can su p p o rt th e  environm enta l assessment;
• p ro duc ing  th e  m aps w hich are  n eed ed  in  th e  con tex t of th e  pan  E uropean  Kiev report, 

to  be p rep a red  in  2002 (E u ro p e’s env ironm ent, th e  th ird  assessm ent)

T he test case will be based on  the  in fo rm ation  needs fo r th e  p an  E uropean  Kiev re p o rt and  
will involve H elcom , O sparcom , UNEP/M AP, BSEP, AMAP, ICES, JRC, EEA an d  ETC/W ater.

2.1.5. M AP/M edpol workshop on marine data /low in the Mediterranean

T he n eed  to  im prove the  harm onisa tion , m anagem en t an d  flow o f d a ta /in fo rm a tio n  am ong 
the  EIO N ET M ed ite rranean  countries, U N EP/M A P an d  th e  EEA was widely recognised  at 
the  m arine EIO N ET w orkshop, he ld  in  Italy on  N ovem ber 1999.
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As a result th e  EEA an d  ETC /M C E held  a w orkshop on  M arine D ata Flow in  the  
M ed ite rranean  coun tries (Athens, O c to b er 2000). T he m eeting  was a tten d ed  by 
representatives of the  EEA, ETC /M C E, NRCs fo r France, G reece, Italy an d  Spain, 
representatives o f M A P/M edpol an d  th e  representatives of th e  M A P/M edpol E u ropean  
countries.

T he w orkshop covered topics re la ted  to  th e  status o f p resen t m arine an d  coastal w ater 
quality data  co llection  in  the  M ed ite rranean  by U N EP/M A P (M edpol program m e) an d  the 
EEA m em b er coun tries at na tional level as well as the  fu tu re  data  needs of the  EEA an d  the 
M edpol program m e, an d  the  ways to  im prove data  collection.

T he m ain  recom m endations from  th e  w orkshop were as follows.
• D ata flow from  th e  E uropean  coun tries in  the  M ed ite rranean  to  b o th  M A P/M edpol and  

th e  EEA is insufficient an d  needs to  be im proved.
• T he national au thorities  o f th e  E uropean  MAP m em b er coun tries shou ld  fo rm ulate  and  

finalise th e  M A P/M edpol na tional m on ito ring  agreem ent.
• Long te rm  data  flow from  M A P/M edpol to  th e  EEA will take place a fte r coun tries have 

signed th e  M edpol agreem ent; in  th e  sh o rt an d  m ed ium  term , da ta  flow will be necessary 
from  NRCs directly to  th e  EEA.

• M A P/M edpol m on ito ring  p rogram m e foreseen  in  Phase III shou ld  fo rm  th e  basis for 
EEA data  co llection  in  the  M editerranean .

• As E u ro p ean  coun tries re p o rt th e ir  raw data  fo r hazardous substances to  M A P/M edpol, 
M A P/M edpol would rep o rt th e  sam e data  in  aggregated  fo rm  to  th e  EEA.

• A lthough  the  param eters n eed ed  to  evaluate eu tro p h ica tio n  are  n o t m andato ry  
p aram eters fo r the  coun tries at th e  m om ent, M A P/M edpol w ould aim  to  inc lude  these 
p aram eters in to  the  Phase III m o n ito ring  program m e.

T he w orkshop h igh ligh ted  th e  d ifferen t situations in  th e  EEA m em b er countries: France has 
a good  m o n ito ring  p rogram m e b u t no  reg u la r da ta  flow towards M edpol an d  th e  EEA; 
G reece has a na tional m on ito ring  p rogram m e w hich fits th e  M edpol requirem ents; in  Italy 
th e  national m o n ito ring  program m e has to  fit m ore to  th e  M edpol requ irem en ts an d  the  
data  flow shou ld  be im proved; Spain has to  fu rth e r  im prove th e  data  flow to  M edpol an d  the
EEA.

2.1.6. Main achievements

T he In te r  R egional Forum  has becom e a recognised  an d  successful p la tfo rm  for 
co llabora tion  an d  in fo rm ation  flow betw een the  EEA, ETC /M C E an d  reg ional m arine 
co n v en tio n s/ac tio n  plans. It w ent th ro u g h  th e  stages o f ‘getting  acq u a in ted ’ to  th a t of 
‘w orking to g e th e r’, an d  is now actively progressing  tow ard goals th a t are  of com m on in terest 
fo r b o th  th e  EEA an d  th e  Conventions, m ainly b u t no t exclusively on  indicators, tools for 
assessm ent (using GIS) , an d  data  flow.

2 .2 . C ooperation  w ith EIONET

T he th ird  m arine EIO N ET w orkshop was held  at th e  Ifrem er prem ises in  Paris on  30 
N ovem ber an d  1 D ecem ber 2000. It was a tten d ed  by 23 participants, rep resen tin g  10 EEA 
m em ber countries, EEA, JRC, ETC /M C E an d  ETC on  in land  waters.

T he following m ain  issues were p resen ted  an d  discussed:
• activities carried  ou t by th e  ETC /M C E in  1999 an d  2000;
• fu tu re  activities o f th e  new topic cen tre  o n  w ater (E T C /W ater) , fu tu re  co opera tion  

betw een the  EEA, ETC W ater an d  the  m arine  representatives o f EIONET, as well as a 
p roposal fo r a possible d ifferen t s tru c tu re  o f EIONET;

• ou tcom e an d  recom m endations from  th e  In te rn a tio n a l C onference on  ‘Ecological status 
o f transitional an d  coastal w aters’ (E dinburgh , 20-22 N ovem ber), w ith regard  to  the  
p lan n in g  o f fu tu re  activities in  re la tion  to  th e  EU w ater fram ew ork directive.
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T he m eeting  drew  th e  following conclusions:
• th e  n eed  to  fu r th e r  stren g th en  co o p era tio n  betw een th e  EEA, ETC /W ater, EEA m em ber 

coun tries an d  the  m arine conventions, th ro u g h  th e  already existing contacts (In te r 
R egional Forum , EIO N ET m eetings, ad  hoc m eetings) an d  th ro u g h  th e  developm ent of 
jo in t activities w here app rop ria te ;

• th e  n eed  to  im prove th e  data  flow from  m em ber coun tries to  th e  EEA an d  th e  m arine 
conventions; th e  lack o f da ta  from  the  M ed ite rran ean  an d  th e  Black Sea was particularly  
highlighted;

• th e  n eed  to  harm onise th e  activities of the  ETC /M C E an d  th e  ETC/IW ;
• th e  n eed  to  fu r th e r  test an d  develop core  sets of ind icators fo r th e  EEA’s fu tu re  

in d ica to r based reports;
• th e  n eed  to  fu r th e r  develop an d  u p d a te  th e  ETC /M C E M arinebase w ithin W aterbase to 

b ring  to g e th e r in land , m arine, coastal an d  transitional waters;
• th e  possibility of using them atic  m aps as too l fo r in teg ra ted  environm enta l assessm ents 

an d  also to  d issem inate an d  publish  (th ro u g h  N atlan) the  ETC ’s products an d  results.

2.3 . Evaluation o f eutrophication  in European marine com m unity w aters

T he m ain  objective o f th e  rep o rt was to  evaluate the  causes, state an d  developm ent of 
eu tro p h ica tio n  in  E u ro p ean  coastal waters, an d  to  identify  areas w here m ore m on ito ring  
data  is n eed ed  fo r assessment. F u rtherm ore , a first evaluation of the  use of a tro p h ic  index  
fo r w ater quality assessm ent an d  th e  use o f rem ote  sensing as a eu tro p h ica tio n  m onito ring  
too l in  n o r th e rn  seas was m ade. T he defin ition  of eu tro p h ica tio n  in  this re p o rt m eans 
en h an ced  prim ary p ro d u c tio n  due  to  excess supply of n u trien ts  from  h u m an  activities, 
in d e p e n d e n t o f the  n a tu ra l productivity level fo r the  a rea  in  question.

D ata an d  in fo rm ation  from  th e  reg ional m arine conventions an d  national re ference  cen tres 
were used, as well as in fo rm ation  in  grey an d  scientific literatu re . However, th e  data  available 
fo r the  p ro ject were scarce an d  with the  excep tion  o f som e regions inad eq u a te  fo r assessing 
the  state an d  tren d s o f eu tro p h ica tio n  at a E u ro p ean  level. E u troph ica tion  data  was missing 
especially from  th e  Bay o f Biscay, th e  Iberian  Coast an d  th e  M ed ite rranean  Sea.
T he rep o rt will be pub lished  by th e  EEA as a top ic  re p o rt in  2001.

Results for pressures
T he m ain  increase in  n u trie n t load took place before  m o n ito ring  program m es an d  po llu tion  
load com pilations were started . Derived from  in fo rm ation  in  the  lite ra tu re  a conservative 
estim ate o f th e  increase in  n itrogen  loads from  land  an d  a tm osphere  to  th e  Baltic an d  N orth  
Sea regions is a doub ling  from  th e  1950s to  th e  1980s, an d  a fou rfo ld  increase in  the  
phosphorus load from  th e  1940s to  the  1970s. T he developm ent in  load to  the  
M ed ite rranean  Sea is unknow n, b u t probably  o f th e  sam e m agnitude.

Since th e  m iddle o f th e  1980s th e  phosphorus load has generally  b een  reduced , in  som e 
Baltic Sea an d  N orth  East A tlantic areas u p  to  50 %, due  to  im proved sewage trea tm en t and  
phosphate  free detergents. T he n itro g en  load from  p o in t sources has b een  red u ced  too, bu t 
th e re  is no  discernible red u c tio n  in  the  m ain  diffuse n itro g en  source from  agricu ltu re  to  the  
N orth  Sea. However, th e  n itro g en  load to  the  Baltic Sea is assum ed to  have decreased  slightly 
due to  th e  red u c tio n  in  th e  fertiliser usage in  th e  coun tries in  transition .
T he atm ospheric  n itro g en  deposition  to  th e  Baltic Sea area  has decreased  ab o u t 25 %, bu t 
som ew hat less in  the  transition  area, m ainly due to  red u ced  p ro d u c tio n  in  eastern  Europe. 
No changes have b een  seen in  th e  wet deposition  of n itro g en  to  th e  N orth  Sea.

Results for state and impact
T he p resen t state of eu tro p h ica tio n  in  coastal waters is assessed in  term s of w inter n u tr ien t 
concen tra tions, ch lorophyll a an d  bo tto m  oxygen concen tra tions. Analysis of the 
relationsh ip  betw een n u trien ts  an d  salinity show ed a consisten t p a tte rn  of eu troph ic  
cond itions in  areas receiving freshw ater in p u t from  u rb an  an d  agricu ltu ra l catchm ents. 
C hlorophyll a concen tra tions were positively co rre la ted  w ith w inter co ncen tra tions of b o th  
n itro g en  n u trien ts  an d  phosphate . O xygen concen tra tions in  th e  b o tto m  w ater were no t 
co rre la ted  w ith any o f th e  o th e r variables an d  th e  geograph ical p a tte rn  in  hy p o x ia /an o x ia  
could  only be exp lained  by th e  vertical stratification o f th e  w ater colum n.
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Long-term d evelop m en t (1964-95) o f  w inter concentrations (mid-January to  mid-April) o f  phosphate and 
nitrate and nitrate in the surface layer (0 -1 0  m) o f  the open  Baltic Proper (East-Gotland Basin) Figure 1
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In  ag reem en t with th e  developm ent in  n u trie n t load, th e  n itro g en  an d  phosphorus 
concen tra tions in  th e  Baltic Sea area  (Figure 1) an d  the  G erm an  Bight have generally  
doub led  from  the  late 1960s to  th e  m iddle  o f th e  1980s. Phy top lank ton  p ro d u c tio n  and  
frequency  o f algal b loom s have increased, an d  consequently  the  transparency, an d  in  
stratified areas th e  bo tto m  oxygen co ncen tra tions have decreased. Since th e  m iddle  o f the  
1980s th e  p h o sphorus concen tra tions have decreased  in  m any estuaries an d  coastal areas. 
However, th e  n itro g en  co n cen tra tions have rem ained  co nstan t o r  slightly decreased  due  to  
variations in  ru n  off. G eneral im provem ents in  biological eu tro p h ica tio n  variables are  nearly 
absen t o r  very local. Table 3 is sum m arising th e  status an d  im pact of eu tro p h ica tio n  in  
d ifferen t E u ropean  sea areas.
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Table 3 Status and im pact o f eutrophication in different European sea  areas

Sea area Status and im pact o f  eutrophication

A rctic O c e a n In th e  A rctic w a te rs  w ith  very sp a rse ly  p o p u la te d  d ra in a g e  a reas , e u tro p h ic a tio n  from  
fish farm ing  in sill fjo rds is th e  m ajo r local th re a t. E u tro p h ica tio n  is n o t  an  issue o f  
g e n e ra l c o n c e rn  in E u ro p ean  A rctic w ate rs .

Baltic S ea The w h o le  c o a s ta l a s  w ell a s  o p e n  Baltic S ea  is a ffe c te d  by e u tro p h ic a tio n  w ith  
e n h a n c e d  n u tr ie n t c o n c e n tra tio n s  a n d  re la te d  p ro b le m s. T he a n th ro p o g e n ic  n u tr ie n t 
load  is a t  its lo w es t in th e  n o r th e rn  fo re s te d  a n d  sp a rse ly  p o p u la te d  reg io n s. The 
h ig h e s t load  can  b e  fo u n d  in e s tu a r ie s  a n d  co a s ta l a re a s  c lo se  to  rivers th a t  a re  
d ra in in g  ag ricu ltu ra l an d  d e n se ly  p o p u la te d  a reas .

N o rth  S ea In th e  G re a te r  N orth  S ea  e u tro p h ic a tio n  prim arily  a ffe c ts  th e  co a s ta l zo n e . In 
p a rticu la r in e s tu a r ie s  an d  fjords, th e  W a d d e n  S ea , th e  G erm an  Bight, th e  K a tte g a t 
an d  th e  e a s te rn  S k agerrak , n u tr ie n t re la te d  p ro b le m s a re  w id e sp re a d .

C e ltic  se as In th e  C e ltic  se a s  e u tro p h ic a tio n  is re s tr ic te d  to  th e  Irish S ea  a n d  m any e s tu a rie s .

Bay o f  Biscay an d In th e  Bay o f  Biscay a n d  a t  th e  Iberian  c o a s t  e u tro p h ic a tio n  p ro b le m s  a re  re s tr ic te d  to
Iberian  c o a s t e s tu a rie s  an d  co a s ta l lag o o n s .

M e d ite rra n e a n  Sea In th e  M e d ite rra n e a n  S ea  e u tro p h ic a tio n  is lim ited  m ainly to  specific  c o a s ta l an d  
a d ja c e n t o ffsh o re  a reas . D ischarge  o f  u n tre a te d  o r  poorly  t r e a te d  w a s te w a te r  is a 
m ajor e u tro p h ic a tio n  p ro b le m  in th e  M e d ite rra n e a n  S ea , b e s id e s  n u tr ie n t lo ad s  from  
a g ricu ltu re  an d  a q u a c u ltu re .

Responses
T he Baltic an d  N orth  Sea coun tries have decided  on  a 50 % red u c tio n  of the  n u tr ie n t load 
to  areas affected by o r likely to  be affected  by eu troph ica tion . T he OSPAR coun tries in  the  
N orth  East A tlantic reg ion  have designated  areas to  w hich a com prehensive p rocedure  
shou ld  be app lied  in  o rd e r to  classify the  m aritim e area  in  term s of p rob lem  areas, po ten tia l 
p rob lem  areas an d  n o n  p rob lem  areas w ith regard  to  eu troph ica tion . Also th e  EU directives 
will reduce  th e  eu tro p h ica tio n  in  E uropean  waters, an d  eu tro p h ica tio n  sensitive areas are 
iden tified  by th e  M em ber States.

Conclusions and recommendations
• N itrogen  an d  phosphorus nu trien ts , ch lorophyll a an d  oxygen co ncen tra tions are  the  

m ost g enera l an d  widely used eu tro p h ica tio n  variables. It is th e re fo re  reco m m en d ed  as a 
first step  to  focus on  these ‘best available’ variables only in  assessing th e  state an d  devel 
op m en t of eu tro p h ica tio n  at E u ropean  level.

• However, all E u ropean  national m o n ito ring  program s also inc lude  the  o th e r  ‘best 
n e e d e d ’ eu tro p h ica tio n  variables inc luded  in  the  OSPAR com prehensive p ro ced u re  in  
all eu tro p h ica tio n  sensitive areas as ap p o in ted  in  the  OSPAR com m on  p ro ced u re  an d  in  
th e  national repo rts  to  EC co n cern in g  eu tro p h ica tio n  sensitive areas in  th e  fram ew ork of 
th e  u rb an  waste w ater trea tm en t directive an d  th e  n itra te  directive, as well as in  fu tu re  to 
th e  w ater fram ew ork directive. T h a t is to  inc lude  at least m easurem ents of 
phy top lank ton  species com position , m acrophyte biom ass, species com position  an d  
d ep th  d istribu tion , an d  m acrozooben thos biom ass an d  species com position.

• T he NRCs shou ld  strive to  rep o rt m ore data  to  in te rn a tio n a l databases (ICES, M edpol o r 
th e  EEA) to  allow fo r a m ore  co h e ren t analysis o f eu tro p h ica tio n  in  th e  coastal zones of 
Europe.

• All m arine  eu tro p h ica tio n  data, inc lud ing  rep o rtin g  u n d e r  the  EU directives, shou ld  be 
rep o rted  to  the  databases of the  m arine  conventions (H elcom , OSPAR an d  M edpol) o r 
to  th e  EEA. This w ould facilitate the  developm ent of eu tro p h ica tio n  ind icators and  
assessm ent of eu tro p h ica tio n  in  E uropean  coastal zones. Finally, it is im p o rtan t th a t 
rou tines to  assure th e  quality an d  com pleteness of co n trib u ted  data  are  be ing  developed.

• A quaculture  is expand ing  in  m any E u ro p ean  countries. In  th e  Arctic waters 
eu tro p h ica tio n  from  fish farm ing  is th e  m ajor th read , an d  in  the  M ed ite rran ean  the  
n u tr ie n t load from  aquacu ltu re  is com parab le  to  the  load  from  agricu lture . T herefo re , it 
is fu r th e r  reco m m en d ed  th a t n u trien ts  an d  organic m atte r load  from  aquacu ltu re  is 
inc luded  in  fu tu re  po llu tion  load  com pilations.
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2 .4 . C ontribution by rem ote  sen sin g  to  support
evaluation  o f eutrophication  in m arine and coastal w aters

M onitoring  eu tro p h ica tio n  in  large m arine an d  coastal areas is difficult, an d  th e  use of 
advanced m o n ito ring  tools as satellite rem ote  sensing could  hopefully  provide add itional 
qualitative an d  quantitative in fo rm ation . T he satellite da ta  could  be an  im p o rtan t too l to 
su p p o rt th e  evaluation o f th e  study o f th e  eu tro p h ica tio n  in  E u ro p ean  m arine waters. T he 
ETC /M C E has th e re fo re  p ro d u ced  a technical re p o rt in  co llabora tion  with th e  JRC on  the  
use o f rem ote  sensing to  evaluate eu troph ica tion .

In  o rd e r to  evaluate the  co n trib u tio n  of rem ote  sensing, ‘chlorophyll a like p igm en ts’ from  
satellite da ta  were evaluated using data  ob ta ined  from  the  SeaWIFS sensor (sea viewing wide 
field of view sen so r). C hlorophyll a m aps were co n tro lled  against in  situ da ta  from  the  
Skagerrak, K attegat an d  th e  N orth  Sea fo r th e  period  Sep tem ber 1997 to  th e  en d  of 1999. 
Based on  in  situ da ta  th e  chlorophyll a m aps were tu n e d  to  reflect a ‘tru e  surface co n cen tra  
tio n s’ of ‘ch lorophyll a like p ig m en t’. T he in fo rm ation  an d  concen tra tions in  th e  m aps were 
locally co m p ared  with in  situ da ta  an d  the  gen era l know ledge o f th e  area  (Figure 2).

Comparison o f cum ulative in situ values o f chlorophyll-a and the satellite  
chlorophyll-a values from a station at the w e st coast o f  Denmark (Station 1 510009)
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T he algorithm s to  p ro d u ce  th e  chlorophyll a like pigm ents from  the  w ater leaving rad iance 
from  SeaWiFS are  presently  overestim ating th e  ‘t ru e ’ co n cen tra tio n  (in o p en  sea areas the  
overestim ation is in  th e  o rd e r o f 60-70 % ). However an  investigation of scientific rationale  
b eh in d  these findings was n o t possible in  this study as only in  situ da ta  from  m on ito ring  
program m es w here available an d  not, fo r exam ple, in fo rm ation  on  th e  d ifferen t optical 
quantities as suspended  m ateria l an d  dissolved organic m aterial; th e  in fo rm ation  n eed ed  in  
te rm  o f a tm ospheric  data  was no t available either.

T he sam pling frequency  o f th e  stations usually varies considerably: som e stations are 
frequently  m o n ito red  an d  o thers only occasionally. In  situ da ta  from  Danish, N orw egian and  
Swedish waters are  provided by d ifferen t institu tions (19) an d  counties a ro u n d  th e  areas. 
T h erefo re  the  analytical techn iques fo r da ta  co llection  vary.

T he m ost severe problem s retrieving th e  co rrec t chlorophyll a co n cen tra tio n  was in  th e  n ea r 
coastal areas, w here ch lorophyll a co n cen tra tio n  seem s to  increase w hen app ro ach in g  m ore 
low saline w ater as at th e  N orw egian coast. T he deviation betw een in  situ chlorophyll a an d  
SeaWiFS ch lorophyll a was increasing tow ards th e  area  in fluenced  by river input. T he w ater 
masses in  this a rea  have norm ally h igh  co n cen tra tions of dissolved organic m ateria l th a t 
influences th e  retrieval a lgorithm s fo r ch lorophyll a.
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Satellite da ta  gives good  in fo rm ation  of th e  relative phy top lank ton  d istribu tion  an d  also the  
co n cen tra tio n  w hen th e  levels o f co n cen tra tio n  are  locally tu n e d  to  th e  tru e  values. Using 
m o n th  m ean  m aps in  th e  perio d  May to  A ugust gives m uch in fo rm ation  an d  is prom ising. 
T he m ean  o r m ed ian  value in  this perio d  w ould be th e  best fo r th e  level o f eu troph ica tion .

Tittle o r no  data  was available from  th e  w inter perio d  N ovem ber to  February. This is no t 
critical w hen m apping  eu troph ica tion , since this is a period  w here the  phy top lank ton  is light 
lim ited, an d  is th e re fo re  no t re la ted  to  th e  n u tr ië n t input. T he ch lorophyll a m aps from  the 
period  M arch to  A pril/M ay reflect realistically th e  m agn itude  an d  geograph ical d istribu tion  
of the  spring  bloom , an d  th e re fo re  also th e  level of eu troph ica tion . Since the  spring  b loom  
could  reflect the  m agnitude  of th e  available w in ter n u tr ie n t poo l a chlorophyll a m ap 
showing th e  m axim um  co n cen tra tio n  in  each pixel shou ld  be in te resting  fo r studying the  
eu tro p h ica tio n  level.

T he app lication  of rem ote  sensing techn iques in  m on ito ring  m arine an d  coastal waters have 
show n po ten tia l to  provide synoptic spatial d a ta /in fo rm a tio n  fo r a n u m b er of physical an d  
bio geochem ical param eters. In  this co n tex t th e  possibility of m easuring th e  biom ass of 
phy top lank ton  as ‘chlorophyll a like p ig m en ts’ w ould be prom ising, since th e  rem ote 
sensing is th o u g h t to  give a useful add itional o r com plem entary  in fo rm ation  to  trad itio n a l in  
situ m easurem ents to  assess th e  state o f th e  m arin e /co as ta l waters.

2.5 . Indicators for th e  m arine and coastal environm ent in Europe

2.5.1. Testing of indicators for the marine and coastal environment in Europe  —  Part 3: Present 
state and development on eutrophication, hazardous substances, oil and ecological quality

T he aim  of this re p o rt was to  evaluate th e  data  an d  in fo rm ation  g a th e red  over the  past th ree  
years by th e  ET C /M C E  an d  to  assess how this in fo rm ation  can su p p o rt th e  developm ent of a 
series of ind icators (concise, reliable, quantitative in fo rm ation) w hich can  provide 
in fo rm ation  on  a regu lar basis a t the  E u ro p ean  level on  th e  quality of coastal waters, m arine 
waters, estuaries an d  fjords.

T he th ird  volum e of th e  testing  of ind icators provides a com prehensive review o f th e  p resen t 
state an d  developm ent o f ind icators fo r w ater quality, as well as recom m endations fo r fu tu re  
work (the w ord ‘te s tin g ’ is used  h ere  with the  m ean ing  of ‘evaluating app rop ria teness ). T he 
aim  of this in teg ra tio n  re p o rt is to  give insight in to  th e  progress m ade in  developing 
indicators, w hich describe th e  in terre la tions betw een h u m an  activities an d  th e  state of 
m arine an d  coastal env ironm en t as far as re la ted  to  th e  inpu ts of substances.

T he structu re  of the  re p o rt is based on  the  DPSIR assessm ent fram ework. Driving forces (or 
h u m an  activities) lead  to  pressures (tha t is, em issions o r inputs) on  th e  environm ent. As a 
result, changes in  the  state of the  env ironm en t may lead to  im pacts on  the  quality o f the  
environm ent, an d  responses m ust be defined  to  reduce  the  adverse effects.

Ind icators fo r eu troph ica tion , hazardous substances, oil po llu tion , an d  biological quality 
were developed an d  tested  following this structure . For each  g ro u p  o f ind icators data 
availability is discussed, som e type o f tre n d  analysis is m ade an d  recom m endations are  given.

T he rep o rt evaluates th e  ind icators from  best available data  an d  know ledge an d  no t 
particularly  from  the  co n tex t o f best n eed ed  data. Best n eed ed  data  considering  
eu troph ica tion , hazardous substances an d  oil at th e  E uropean  level is presently  being 
iden tified  th ro u g h  th e  im p lem en ta tion  o f th e  w ater fram ew ork directive (WFD) an d  
discussed in  in te rn a tio n a l w orking groups. No effort has b een  m ade to  use statistical tre n d  
de tec tion  m ethods o r to  ad d  to  ongo ing  scientific work w ithin th e  m arine conventions an d  
ICES. T he tim e series analysis has b een  p resen ted  graphically  on  a yearly basis, taking in to  
accoun t estim ates w here app rop ria te . H owever th e  re p o rt reflects on  th e  n eed  to  envisage 
the  statistical pow er o f (fu ture) data  sets an d  ind icators in  re la tion  to  th e  w anted accuracy 
level to  assess changes over a ce rta in  perio d  o f tim e fo r a particu la r region.
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Indicators on eutrophication
N utrien ts (mostly n itro g en  an d  p h o spha te  com pounds, b u t also several o th e r  com pounds) 
are p resen t naturally  in  th e  m arine an d  coastal w ater env ironm en t an d  are essential to  
sup p o rt m arine life. However, excess n u trien ts  may lead  to  eu troph ica tion . E u trophication , 
accord ing  to  the  Directive 9 1 /2 7 1 /E E C  o n  u rb an  waste w ater trea tm en t, is defined  as the  
en rich m en t o f w ater by nu trien ts, especially com pounds of n itro g en  a n d /o r  phosphorus, 
causing an  accelera ted  grow th of algae an d  h ig h er form s of p lan t life to  p roduce  an  
undesirab le  d istu rbance  to  the  balance of organism s p resen t in  th e  w ater an d  to  th e  quality 
of th e  w ater concerned . Inputs, state, im pacts an d  response ind icators have b een  reviewed. 
In  th e  case of the  inpu ts to  th e  m arine  env ironm en t (which are subdivided in to  direct, 
riverine an d  atm ospheric  in p u ts ) , Figure 3 shows th e  sum  o f d irec t an d  riverine inpu ts of 
to tal N an d  to ta l P in  th e  N orth  East A tlantic an d  N orth  Sea, in  add ition  to  to tal river flow. 
O ne can  see th a t over the  e igh t years stud ied  th e re  have b een  fluctuations (h igh  o r low 
years), b u t no t overall trends. An in teresting  featu re  is th a t m arine  n u tr ie n t inpu ts follow 
quite well the  river to tal flow, increasing w hen it increases, an d  decreasing w hen it decreases.

Change in loads (sum o f  direct and riverine inputs) o f  total N and total P into the  
North-East Atlantic inclusive the North Sea in the period 1 9 9 0 -9 8  (input in 1 9 9 0  is 100  %)
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to ta l N 
to ta l P
to ta l river flow

0

N ote: T im e  series  o n  d ire c t an d  r iv e r in e  in p u t o f  S pa in  is fa r fro m  c o m p le te ; th e re fo re  a ll In p u t d a ta  o f  S pa in  Is o m it te d .  
S o m e d a ta  o f  1996, 1 997 and  1 998 Is la ck in g  and  th e s e  d a ta  Is p ro v id e d  fo r  by  m a k in g  e s tim a te s . For r ive r flo w s , a v e ra g e  
d a ta  Is used fo r  th e  years  fo r  w h ic h  d a ta  is a va ila b le . For in p u ts , d a ta  o f  p re c e d in g  years Is used . In c o m p le te  d a ta  and  use o f  
e s tim a te s  is p re s e n te d  by  d o t te d  lines.

Changes in  the  inputs are no t obviously m irrored  by the State indicators, as can be seen in 
Figure 4. This figure shows also a decrease of average phosphate concentration  in  the Baltic and  
N orth Sea.
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Change in average winter phosphate concentration in 
the Baltic Sea and the North Sea in the period 1 9 8 5 -9 8
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Note: T h e  a v e ra g e  v a lu e s  o f  1 9 9 8  a re  b a s e d  o n  on ly  a  few  d a ta  (fo r th e  B altic S e a  o n ly  o n e ) , m e a n in g  th a t  th e  1 9 9 8  v a lu es  a re  
le ss  re liab le .

Indicators on hazardous substances
H azardous substances are  toxic, persisten t a n d /o r  liable to  bio accum ulate. T he heavy 
m etals cadm ium , m ercury, lead  an d  zinc, th e  persisten t organic po llu tan ts lindane, an d  the 
sum  p a ram ete r o f PCB7, have b een  selected  fo r in d ica to r developm ent. Figure 5 shows th a t 
th e re  has b een  a substantial (50 %) red u c tio n  in  th e  inpu ts in  th e  perio d  1990-98.

Index o f  loads (direct and riverine input) o f hazardous substances into the North-East Atlantic including 
Figure 5 the North Sea in the period 1 9 9 0 -9 8  (index value in 199 0  is 100  %. The index is the average o f  the yearly

river concentrations o f six hazardous substances)

100
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Also atm ospheric  inpu ts of hazardous substances has decreased  over tim e (see Figure 6).

Change in atm ospheric inputs o f  cadmium, mercury and lead into the North Sea in the period  
1 9 8 7 -9 5 , based on data derived from deposition  m easurem ents in coastal stations surrounding

the North Sea (atm ospheric input o f  each metal in 1 9 9 0  is 100  %)
Figure 6
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Such decreases in  th e  inpu ts are  hardly  reflected  by th e  ‘s ta te ’ ind icators (see Figure 7, 
concen tra tions in  b lue m ussel), b u t som e deg ree  of decrease is p resen t in  all param eters 
except fo r lead, an d  is certainly very h igh  fo r lindane.

Change in concentrations o f  hazardous substances in the blue m ussel in the North-East 
Atlantic including the North Sea in the period 1 9 9 0 -9 6  (concentration in 1 9 9 0  is 100  %) Figure 7
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T he above ind icators on  hazardous substances have b een  inc luded  in to  th e  Environmental 
signals 2001 report.

Indicators on ecological quality
In teg ra ted  ind icators describe th e  ecological quality o f m arine an d  coastal waters as a result 
o f d ifferen t d isturbances (m ulti stress). T hese ecological quality ind icators are  a t an  initial 
stage of developm ent. Knowledge of, an d  experience  with, th e  use o f these ind icators is 
lim ited  an d  restric ted  to  the  local an d  reg ional level. Exam ples o f ind icators discussed in  
th e  rep o rt are  zooben th ic  ind icators (species num ber, abundance , key species, com m unity  
diversity) , a tro p h ic  index  in d ica to r (called TRIX) , phy top lank ton  an d  phytoxins ind icators 
(see Figure 8).
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Figure 8

Changes in am nesiac shellfish poisoning (ASP), diarrhetic shellfish poisoning (DSP), and paralytic 
shellfish poisoning (PSP) from 1989  to  1998 . Shellfish poisoning even ts are presented  for the coastal 
w aters o f  the 15 European M em ber States. The number o f  even ts fluctuates b etw een  the years 
and no general trend is observed
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Indicators on oil pollution
T he fate an d  ecosystem  effects o f m ineral oil in  m arine an d  coastal waters differ from  those 
of o thers hazardous substances. O il slicks are  m ost harm fu l to  th e  coastal w ater env ironm ent 
(sea b ird  po isoning). T hese oil slicks develop w hen oil is spilled. T herefo re , in  developing 
indicators, m ineral oil is dealt with separately from  hazardous substances, focusing on  oil 
slicks. T he two m ain  sources of oil po llu tion  in  th e  m arine env ironm en t are  from  m aritim e 
tran sp o rt an d  from  refineries an d  offshore installations. Only m aritim e tran sp o rt is consid 
e red  fo r th e  p resen t indicators.

Two ind icators were proposed:
• th e  quantity  in  to n n es o f all accidental oil spills la rger th a n  7 tonnes 

as pressure indicator;
• th e  an n u a l frequency  o f observed oil slicks evaluated as th e  ratio  of th e  n u m b er of slicks 

p e r flight h o u r  as from  aeria l surveillance in  m aritim e areas in  th e  EU as state indicator.

In  Figure 9 the  to n n es o f oil spills above 7 to n n es p e r spill is rep o rted . T he m ajority of oil 
spills (70 %) above 7 to n n es in  th e  w orld are  caused by collisions, g round ings o r lo a d in g / 
discharging operations', it is no ticeable  th a t a few very large accidents are  responsible fo r a 
h igh  percen tage  o f oil spilled. C onsequently  th e  to tal am o u n t o f oil spilled in  E uropean  
m arine waters changes strongly betw een years', due  to  th e  large d ifferences betw een  the  years 
lo n g er tim e periods are n eed ed  to  d e te rm in e  decreasing tren d s in  th e  am ounts o f oils 
spilled in  m arine  waters. For instance 10 year averages may be used.
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Total am ount o f  accidental oil spills in marine and coastal w aters o f the 15 EU
countries in the period 1 9 8 5 -9 8  (only spills above 7 tonn es are accounted for) f ig u r e  y

In  Figure 10 the  results o f aerial surveillance in  th e  N orth  Sea an d  the  Baltic Sea fo r the  
perio d  1992-96 are  p resen ted . B oth th e  to ta l n u m b e r o f oil slicks as well as th e  n u m b er of 
slicks observed p e r flight h o u r  are presen ted . M ore flights may enforce keep ing  th e  rules, 
thereby  decreasing th e  n u m b er of oil slicks. T he n u m b er o f oil slicks observed has b een  
declin ing  steadily an d  th e  h igh  frequencies in  1997 an d  1998 co rresp o n d  to  a m ethodo log i 
cal artefact due  to  th e  rep o rtin g  o f very small oil spills (less th a n  1 m 3) by one country. T hus 
an  in d ica to r of th e  area  involved (km 2) cou ld  be useful fo r u n d erstan d in g  possible impacts.

T he ind icators on  oil spills have b een  inc luded  in  TERM 2001 rep o rt, the  in d ica to r based 
tran sp o rt an d  env ironm en t rep o rtin g  m echanism .

Num ber o f observed  oil slicks from aerial surveillance in F i n
the period 1 9 9 0 -9 8  for both the North Sea and the Baltic Sea igure

I  n u m b er o f  slicks

  n u m b er o f
slicks/flight hours
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2.5.2. Conclusions and recommendations

T he progress m ade in  th e  developm ent of ind icators fo r eu tro p h ica tio n  an d  hazardous 
substances is sum m arised in  Figure 11.

Figure 11 Estimation o f  the present sta te  o f indicator d evelop m en t 
for the them es eutrophication and hazardous substances
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T he in d ica to r p o ten tia l is evaluated for the  various ind icators presen ted , for statistical and  
com m unicative power. Statistical pow er m eans th a t trends can be d e tec ted  relatively easily 
m inim ising data  processing (a defin ition  no t very com prehensib le  from  a statistical p o in t of 
view) , while com m unicative pow er m eans th a t the  m ean ing  of the ind ica to r is clear.

T he study led to  several recom m endations for the fu ture , som e of which are  rep o rted  here.
• T he quality an d  com pleteness of the data  th a t is used for tre n d  analysis shou ld  get 

u tm ost a tten tion . T he value of data  in  tren d  analysis increases considerably w hen the 
data  is reliable an d  com plete. T he tim e an d  geograph ic  coverage of da ta  collection 
shou ld  be increased  to  inc lude  all E u ropean  regional seas an d  coastal waters.

• D eveloping an  in fo rm ation  strategy for describ ing the  state of th e  m arine  an d  coastal 
env ironm en t is ju st in  its initial phase. At p resen t the  in fo rm ation  supp lied  does no t 
m eet the  dem and. Excessive am ounts of da ta  are  g a th e red  o n  subjects, w hich n eed  
analysis an d  insight an d  no t just data. T he data  is n o t com plete  (geographical an d  tim e 
coverage) an d  th e  quality o f m any data  is poor. W here th e re  is an  u rg en t policy need , 
relevant in fo rm a tio n  is no t provided o n  a timely basis.

• Scientists may be of special he lp  in  clarifying cause an d  effect relations w ithin th e  DPSIR 
assessm ent fram ew ork an d  they can  advise on  th e  developm ent o f in fo rm ation  an d  

m o n ito ring  strategies. To achieve the  goals o f effectiveness an d  efficiency, scientific help  
is really indispensable. For instance, the efforts pu t into: (a) m odel developm ent; (b) 
d irect m easurem ents', an d  (c) rem ote  sensing may be com bined  an d  a ttu n ed  to  each 
other.

• T he developm ent of m o n ito ring  an d  in fo rm ation  strategies shou ld  be harm on ised  and  
standard ised  betw een E uropean  coun tries an d  new m ethods an d  technology  shou ld  be 
im plem ented . T h en  data  is com parab le  an d  exchangeable  m aking aggregation  o f the  
data  possible at any level w anted. H arm onising  an d  standard ising  is n eed ed  n o t only 
betw een countries, b u t also on  local level an d  betw een lan d  an d  w ater environm ents.

• T he supply of in fo rm ation  should  m eet th e  dem ands at reasonable  cost. A stro n g er
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partic ipation  o f policy designers an d  th e  public in  m eetings to  develop in fo rm ation  and  
m o n ito ring  strategies is needed . M ore effort shou ld  be pu t in to  research  and  
developm ent o f m ethodologies to  specify in fo rm ation  needs an d  th e  developm ent of 
tran sp a ren t m ean ingfu l ind ica to rs /in d ices , an d  in to  involving o th e r  (th an  th e  u su a l/ 
trad itional) disciplines.

2.5.3. The potential core set o f indicators for the marine and coastal environment

T he ETC /M C E has also p ro d u ced  a rep o rt on  a p o ten tia l core  set o f ind icators fo r the  
m arine an d  coastal environm ent.

T he scope is th e  iden tification  an d  defin ition  o f th e  core  set o f ind icators fo r env ironm ental 
issues, w hich th e  EEA considers w ith first priority  to  be rep o rted  an d  e labo ra ted  further.
At th e  E u ropean  level fo r th e  state o f th e  environm ent, th e  in fo rm ation  is g en era ted  to  fit 
th e  concep t of a pyram id o f ind icators w ith th ree  levels.

(1) H ead line  indicators. T hese are  on  to p  of the  pyram id. T he issues iden tified  by the  
E xpert G roup  o n  Ind icators of th e  E uropean  Policy Review G roup  (EPRG) are: clim ate 
change, a ir quality, m arine  an d  in land  w ater quality, w ater quantity, n a tu re  and  
biodiversity, lan d  use, chem icals, waste, resource use, u rb an  areas an d  fragile ecosystems',

(2) A core  set of ind icators is to  be developed a t th e  level o f EEA topic centres. For the  
m arine  an d  coastal env ironm ent, the  EEA, m arine co n v en tio n s/ac tio n  plans an d  JRC 
are coopera ting  in  th e  In te r  R egional Forum  W orking G roup.

(3) Base layer in fo rm ation  concerns da ta  necessary fo r a b e tte r  u n d ers tan d in g  o f the  
re la tion  ship  betw een indicators, w hich drive th e  existing p a tte rns o f p ro d u c tio n  and  
consum ption  an d  the  in terac tions in  term s of ecosystem  function ing  an d  sustainability. 
D ata gath erin g  an d  su pporting  in d ica to r developm ent a t this level is ongo ing  nationally  
an d  in te rn a tio n  ally.

T he head line  ind icators on  m arine  w ater quality, resource use (them e ‘F isheries’) and  
fragile ecosystems have b een  used as headings fo r the  p roposed  core set o f m arine an d  
coastal indicators.

It is stressed th a t th e  lists p resen ted  h ere  (Tables 4, 5, 6) are  still to  be seen as a po ten tia l set, 
serving th e  process o f com m on  developm ent.
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Table 4 P otentia l core se t o f indicators fo r  m arine and coastal w a te r  quality.

D riv ing  fo rc e s Type (1) Tim e 
fram e  (2)

1 E conom ic  value  (3) o f  oil a n d  g a s  industry  a t  s e a  v ersus em iss io n  o f  
h a z a rd o u s  su b s ta n c e s

C L

2 E conom ic  value  o f  fish eries  v ersus im p le m e n ta tio n  o f  
p re c a u tio n a ry  a p p ro a c h

C L

3 E conom ic  value  o f  sh ip p in g  v e rsu s em iss io n  o f  h a z a rd o u s  su b s ta n c e s C L

4 E conom ic  value  o f  ag ricu ltu re  versu s em iss io n s o f  n itro g e n C L

P re s s u re

5 L oads (riverine a n d  d irec t)  o f  n u tr ie n ts /n itro g e n  an d  p h o sp o ro u s  
to  co a s ta l w a te rs

A A

6 L oads o f  h a z a rd o u s  su b s ta n c e s /h e a v y  m e ta ls  to  c o a s ta l w a te rs A A

7 D ep o s itio n  o f  N O x , N H 3, an d  to ta l n itro g e n  to  m arin e  a n d  co a s ta l w a te rs A A/l

8 Em issions o f  p e r s is te n t  o rg an ic  p o llu ta n ts  (POPs) A A/l

S ta te A A

9 N u trien ts  n itra te  an d  p h o s p h a te  in c o a s ta l w a te rs  p e r  reg io n a l se a A A

10 N u trien ts  n itra te  an d  p h o s p h a te  in c o a s ta l w a te rs  p e r  c la s s /ty p e B I

11 N itro g e n /p h o sp h o ro u s  ra tio  in co a s ta l w a te rs A A

12 T rophic index  (TRIX) fo r th e  M e d ite rra n e a n  se a  reg io n s A L

13 H aza rd o u s su b s ta n c e s  by size c la s s /ty p e  o f  rivers a n d  lakes A I

14 H aza rd o u s su b s ta n c e s  in co a s ta l an d  m arine  se d im e n ts A L

15 Levels o f  h aza rd o u s  su b s ta n c e s  in m arine  o rg an ism s (m ussels) A A/l

16 E cological risk ind ex  fo r h a z a rd o u s  su b s ta n c e s  in o rg an ism s A A

Im p a c t

17 Biological a n d  physica l-chem ica l c lassifica tion  o f  co a s ta l z o n e s  less 
th a n  'g o o d ' quality  in n a tio n a l c lassifica tions

B A

18 N u m b e rs  a n d  p ro p o rtio n  o f  b a th in g  w a te rs  failing to  co m p ly  w ith 
b a th in g  w a te r  d irec tiv e  m icrob io log ica l s ta n d a rd s

B A

19 Total n u m b e r  o f  oil slicks A A

20 N u m b er o f  slicks o b se rv e d  p e r  flig h t h o u r a re  p re s e n te d A A

21 F re q u en cy  o f  low b o tto m  o x y g en  in se n sitiv e  c o a s ta l w a te rs A A/l

R e sp o n se

22 P ro g ress  in th e  im p le m e n ta tio n  o f  th e  w a te r  fram ew o rk  d irec tiv e A A/l

(1) T ype o f  in d ica to rs:
T ype A: 'W h a t  is h a p p e n in g  to  th e  e n v iro n m e n t a n d  to  h u m a n s? ' —  D escrip tiv e .
T ype B: 'D o e s  it m a tte r ? ' —  P e rfo rm a n c e  in d ica to rs .
T ype C: 'A re  w e  im p ro v in g ? ' —  Efficiency in d ica to rs .
T ype D: 'A re  w e  o n  th e  w h o le  b e t t e r  o ff? ' —  Total w e lfa re  in d ica to rs .

(2) T im e f ra m e .
A = a v a ila b le  fo r  2 0 0 2  e n v iro n m e n ta l s ig n a ls  r e p o r t . '
I = in te rm e d ia te , d a t a  av a ila b le  b y  2003 .
L = lo n g  te rm , d a ta  av a ilab le .

(3) E c o n o m ic  v a lu e  is a  fu n c tio n  o f  th e  in d ic a to rs  p ro d u c t io n  v a lu e , a d d e d  v a lu e  a n d  e m p lo y m e n t.
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Potential core se t  indicators for environmental integration in fisheries and mariculture (M) (3) Table 5

Driving forces Type (1) T im e
fram e (2)

1 E conom ic value  (4)o f fisheries v ersu s im p le m e n ta tio n  o f 
p re c a u tio n a ry  a p p ro a c h

C L

2 E m p lo y m en t B A

3 L andings B l/L

Pressure

4 Fishing m orta lity A L

5 F lee t size B L

6 Fishing e ffo r t  (h o rse p o w e r/d a y  o r  c a te g o r ie s  p e r  gear) B L

7 R atio o f  fishing e ffo r t v e rsu s m axim um  yield B L

8 P e rc e n ta g e  o f  s to c k s  o u ts id e  sa fe  b io log ica l limits A l/L

9 P ro d u c tio n  (catch) (F an d  M) B I

10 Q uality  o f  e f flu e n t w a te r  (M) B I

11 N u m b er a n d  to ta l size (ha) o f f is h  farm s (M) B I

State

12 B iom ass o f  com m ercia l fish sp e c ie s A L

13 S tru c tu re  o f  fish p o p u la tio n A L

14 C a tch  p e r  un it e ffo rt A L

Impact

15 Physical d a m a g e  to  h a b ita ts  an d  sp e c ie s  (b e n th o s  ch an g es) A/B

16 D iscards A/B L

17 R elative a b u n d a n c e  o f ju v e n ile s  v e rsu s a d u lts A/B L

18 Bird p o p u la tio n  c h a n g e s  (food ch an g es) A/B L

19 N o n -com m erc ia l fish s to c k s  c h a n g e s A/B L

20 B ycatch (u nw an ted ) o f  m am m als A/B L

R esponse

21 P e rc e n ta g e  o f  fish eries  re flec tin g  en v iro n m en ta l in te g ra tio n C L

22 P e rc e n ta g e  o f  m aricu ltu re  com ply ing  to  fish fa rm s c o d e  o f  c o n d u c t C L

(1) T ype o f  in d ica to rs:
T ype A: 'W h a t is h a p p e n in g  to  th e  e n v iro n m e n t a n d  to  h u m a n s? ' —  D escrip tiv e .
T ype B: 'D o e s  it m a t te r ? ' —  P e rfo rm a n c e  in d ica to rs .
T ype C: 'A re  w e  im p ro v in g ? ' —  Efficiency in d ica to rs .
T ype D: 'A re  w e  o n  th e  w h o le  b e t t e r  o ff? ' —  T otal w e lfa re  in d ica to rs .

(2) T im e fram e.
A = a v a ila b le  fo r  2 0 0 2  e n v iro n m e n ta l s ig n a ls  re p o r t .
I = in te rm e d ia te , d a ta  a v a ila b le  by  2003 .
L = lo n g  te rm , d a ta  a v a ilab le .

(3) (M) is in d ic a te d  w h e re  th e  in d ic a to r  is re le v a n t a lso , o r  only, fo r  m a ricu ltu re .
(4) E co n o m ic  v a lu e  is a  fu n c tio n  o f  th e  in d ic a to rs  p ro d u c tio n  valu e , a d d e d  v a lu e  a n d  e m p lo y m e n t.
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Table 6 P otentia l core se t o f indicators fo r  m arine and coastal ecosystem s

DPSIR Type (1) T im e 
fram e  (2)

Ecological quality

P lankton

S O ccurence  o f  nu isance a lgae A L

S Species c o m p o s itio n A L

S D ive rs ity A L

Fish (non co m m ercia l species)

S Biom ass o f  th re a te n e d  species A L

Z o o b e n th o s

S C o m m u n ity  species d ive rs ity A L

S C o m m u n ity  s tru c tu re  a n d  fu n c tio n A L

H ab ita ts

S Surface versus p o te n tia l surface A L

M arine m am m als

S B io d ive rs ity  /  num bers  o f  th re a te n e d  species A L

M arine b irds

S B io d iv e rs ity / n um bers  o f  a ffe c te d  species A L

Natural variability

S NAO A A

Sustainable d evelop m en t o f  regional seas D I

R u n d e r d e v e lo p m e n t in U N E P /M A P

Integrated coastal zone  m anagem ent (ICZM) C I

R Progress in n a tio n a l s tra te g ie s  to  IC ZM

(1) T ype o f  in d ica to rs :
T ype A: 'W h a t is h a p p e n in g  to  th e  e n v iro n m e n t a n d  to  h u m a n s? ' —  D escrip tiv e .
T ype B: 'D o e s  it m a tte r ? ' —  P e rfo rm a n c e  in d ica to rs .
T ype C: 'A re  w e  im p ro v in g ? ' —  Efficiency in d ica to rs .
T ype D: 'A re  w e  o n  th e  w h o le  b e t t e r  o ff? ' —  T otal w e lfa re  in d ica to rs .

(2) T im e fram e .
A = a v a ila b le  fo r  2 0 0 2  e n v iro n m e n ta l s ig n a ls  re p o r t .
I = in te rm e d ia te , d a t a  av a ila b le  b y  2003 .
L = lo n g  te rm , d a ta  av a ilab le .



Progress 29

2 .6 . B iodiversity o f  th e  se a s  around Europe

ETC /M C E has p ro d u ced  the  m arine  part (covering E u ro p e ’s seven seas) o f th e  EEA rep o rt 
en titled  ‘E u ro p e ’s biodiversity’, to  be pub lished  in  2001/2002.

Each sea is addressed  in  a ch ap te r  stru c tu red  accord ing  to  the  following headings.
• W hat are  th e  characteristics o f th e  sea inc lud ing  g enera l characteristics, m ain  influences, 

m ain  political instrum en ts of relevance fo r biodiversity, p resen t biodiversity status.
• W hat is h ap p en in g  to  biodiversity: th e  m ain  influences an d  th e  tren d s in  biodiversity.
• W hat policies are  a t work in  th e  Sea inc lud ing  n a tu re  p ro tec tion , p ro tec tio n  o f m arine 

resources by restrictions in  fishing an d  hun ting , research  an d  m on ito ring  program m es.

T he m ain  political instrum en ts of relevance fo r m arine  biodiversity in  E urope are  the  
m arine conventions th a t is: Elelcom (Baltic S ea ), OSPAR (Atlantic O cean, N orth  Sea, p a rt of 
Arctic O c e a n ) , AMAP an d  CAFF (A rctic), U N EP/M A P (M ed iterranean  S ea), BSEP (Black 
S ea), Accobams, Ascobans an d  Ramsar.

T he p resen t biodiversity status has b een  addressed  at all possible levels of the  food  web 
starting  from  prim ary p ro d u ctio n  an d  phy top lank ton  to  fish an d  birds an d  the  results are  
p resen ted  synoptically in  tables a n d /o r  maps. T he m ain  influences have b een  p in p o in ted  
an d  tren d s in  biodiversity are  shown mostly th ro u g h  case studies. Finally, th e  policies a t work 
in  th e  seas, w heth er m inisterial laws (the national level) o r in te rn a tio n a l ag reem ents such as 
Accobams, Ascobans, o r even estab lishm ent of m arine parks an d  research  program m es, have 
b een  sum m arised.

T he m ain  results on  m arine biodiversity in  th e  seven E uropean  seas is sum m arised  below, 
with special focus on  th e  m ain  th rea ts  an d  th e  policies in  place.

2.6.1. North-East Atlantic Ocean

T he N orth  East A tlantic O cean  is dom in a ted  by d eep  ocean  basins, except th e  Celtic seas, 
th e  shelf a long  th e  Bay o f Biscay an d  Iberian  coast; the  fo rm ation  of th e  N orth  A tlantic deep  
w ater is one  o f th e  driving forces fo r th e  th e rm o h a lin e  c ircu lation  of the  w orld ’s oceans. T he 
productivity in  th e  open  ocean  is low, b u t is increasing  from  sou th  to  n o rth  an d  towards 
shore. T he biodiversity is high, b u t several species in  th e  area  are  th rea ten ed .

The main threats to  marine biodiversity in the North-East Atlantic Ocean are:

C eltic  se a s  • e u tro p h ic a tio n
• fishing
• industry
• sh ip p in g

Bay o f  Biscay an d  Iberian  c o a s t
• e u tro p h ic a tio n
• chem ica ls
• fishing
• to u rism
• sh ip p in g

O c e a n  a re a s  • fishing
• sh ip p in g

A m ong th e  m ain  th rea ts  listed, it is w orth  stressing th e  fisheries. M ost o f th e  com m ercially 
fished stocks are  outside ‘safe biological lim its’ in  th e  A tlantic a rea  (OSPAR, 2000) while 
over fishing in  so u th e rn  Bay o f Biscay has led to  the  virtual ex tinction  o f elasm obranchs 
(cartilaginous fish ). In  1996, ICES ind ica ted  th e  n eed  fo r a 40 % red u c tio n  in  the  fishing 
fleet to  avoid over fishing an d  m atch  available fish resources.

Several legal instrum en ts (conventions an d  directives) o r  co llaborating  bodies are  in  place to  
p ro tec t an d  conserve th e  m arine life in  th e  N orth  East A tlantic O cean: OSPAR, ICES, N atura  
2000, B ern  C onvention, Ramsar, M arpol 7 3 /7 8  C onvention  an d  several NGOs such as the  
WWF.
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2.6.2. Arctic Ocean

T he Arctic O cean  covers a large a rea  with harsh  clim atic conditions', th e re  are  strong 
seasonal an d  geographical variations in  light, tem p era tu re  an d  ice cover. T he E uropean  p art 
of the  Arctic O cean  covers only ab o u t 8 % of the  to ta l a rea  o f th e  Arctic O cean, b u t due  to 
its g rea t d ep th  it rep resen ts ab o u t 25 % of the  to ta l volum e. T he system of ocean  cu rren ts  
induces an  east west tem p era tu re  g rad ien t with w arm er cond itions in  th e  eastern  part of the  
E uropean  Arctic Sea, strongly in fluenced  by th e  w arm  G ulf Stream . This keeps the  
N orw egian Sea an d  a large p a rt o f th e  B arents Sea ice free an d  favourable fo r the  grow th of 
a  wide range o f o p en  sea (pelagic) an d  b o tto m  living (benth ic) species. This biological 
p ro d u c tio n  sustains huge stocks of pelagic fish in  these areas.

T he m ain threats to  m arine b iodiversity in the Arctic O cean are:
• fisheries
• offshore oil an d  gas
• sh ipping
• discharges from  industry.

As fo r fisheries, m ost fish stocks in  rem ote  areas o f th e  o p en  sea are  be ing  exploited , an d  fish 
catches doub led  several tim es d u rin g  th e  last century. T he collapse in  com m ercial fish stocks 
is due to  th e  com bined  effects o f p o o r recru itm en t, increased  n a tu ra l mortality, reduced  
grow th an d  over exploitation . T he p roblem s increase w hen th e  explo ited  species are  food 
fo r o th e r com m ercial species, as is th e  case fo r herring , cod  an d  capelin , the  th ree  m ost 
im p o rtan t fish popu lations in  the  B arents Sea, w hich are  biologically strongly linked.

As for the  effects o f contam inants on  biological com m unities, a lthough  th ere  is no  evidence on 
the  popu lation  level in  the  Arctic, recen t investigations w ithin the  area indicate th a t PCB and  
TBT can cause several effects on  som e species', the  bioaccum ulation of contam inants in  many 
Arctic anim als by long lives and  the  im portan t role th a t fat plays in  anim al m etabolism  in the 
Arctic region, increases the  im portance of biom agnification of fat soluble contam inants.

T he m ain  political instrum en ts covering th e  Arctic reg ion  are the  Arctic Council, OSPAR, 
N am m co an d  the  B ern C onvention.

2.6.3. North Sea

T he N orth  Sea is a shallow an d  ra th e r young ecosystem  fo rm ed  by th e  flooding  of a 
landm ass som e 20 000 years ago. Its coasts an d  waters are  still being  co lonised  by new species 
from  the  A tlantic O cean. T he strong  coupling  betw een b en th ic  an d  pelagic com m unities in  
the  shallow parts o f th e  sea m akes it extrem ely productive. T he N orth  Sea is one  o f th e  m ost 
productive areas in  th e  world, with a wide range o f p lankton , fish, seabirds an d  b en th ic  
com m unities. It is also one  of th e  w orld ’s m ost im p o rtan t fishing g rounds (the com bined  
landings o f fish am o u n ted  in  1995 to  3.47 x 106 tonnes) an d  it is rich  in  oil an d  gas.

T he m ain threats to m arine b iodiversity in the N orth  Sea are:
• eu tro p h ica tio n  from  agricu lture
• industry
• offshore industry
• fishery
• sh ipping
• recreationa l use.

Fisheries have benefited  fo r m any cen tu ries from  th e  relatively shallow waters of th e  N orth  
Sea and, a lth o u g h  they co n tin u e  to  do  so, the  species th a t a re  th e  focus of th e  fisheries have 
changed  as landings an d  stocks have declined. T he m ost im p o rtan t effects of fishing on 
N orth  Sea ecosystems are:
• m ortality  o f ta rget an d  n o n  target species',
• organic in p u t from  discards an d  offal;
• physical dam age o f habitats.

All th e  m ajor N orth  Sea fish stocks are  considered  by ICES to be close to  o r  below safe
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biological limits:
• betw een 30 an d  40 % o f th e  biom ass o f these species is caugh t each  year;
• ab o u t 70 % of two year o ld  cod  die befo re  sexual m aturity;
• fisheries cause 80 % of p rem atu re  mortality.

Biodiversity in  th e  N orth  Sea is covered by a n u m b er o f in te rn a tio n a l ag reem ents a t d ifferen t 
levels an d  with d ifferen t scope. T he following co n v en tio n s/ag reem en ts  are  particularly  
relevant fo r biodiversity in  th e  N orth  Sea: OSPAR, ICES, Ascobans an d  th e  Bonn 
C onvention, T rilateral W adden Sea C ooperation , N orth  Sea C onference, N atu ra  2000, Bern 
C onvention.

2.6.4. Baltic Sea

T he Baltic Sea is th e  largest brackish w ater system in the  world. Its only connections to  m ore 
o p en  seas are  th e  shallow sounds betw een Sweden an d  D enm ark. In  m any respects th e  Baltic 
is sim ilar to  an  in land  lake o r an  estuary. It is un iq u e  in  th a t th e re  are  areas w here 
freshwater, brackish w ater an d  m arine  species a re  all p resen t a t one  spot. Its salinity increases 
from  east to  west an d  from  n o rth  to  south. T he sea is slowly shrink ing  because of geological 
uplifting  o f land  a fte r th e  last glaciations. T he highest biodiversity is fo u n d  in  th e  sou th  west.

T he m ain threats to b iodiversity in the Baltic Sea are:
• eu tro p h ica tio n
• po llu tion  of con tam inan ts
• fishing
• construc tion  (d redg ing  an d  d um ping  of d redge m aterial)
• rec reationa l activities.

E u troph ica tion  is one  o f th e  m ajor environm enta l prob lem s in  the  Baltic. A decrease in  the  
concen tra tions o f n itro g en  an d  p h o sphorus was observed d u ring  th e  m id 1990s. 
M easurem ents d u rin g  1999 have n o t shown a co n tin u a tio n  o f this im provem ent — indeed , 
th e re  is evidence o f increasing  levels of n itra te  in  n ea r bo tto m  w ater in  som e areas (H elcom  
1999). Effects o f eu tro p h ica tio n  in  th e  Baltic include: increased  am o u n t o f p lan k to n  algae, 
increased  frequency  of toxic algal bloom s, a red u c tio n  o f oxygen levels in  th e  deep  waters, 
decline o r d isappearance  of la rger p eren n ia l m acroalgae such as b lad d er wrack.

As fo r fisheries, a lth o u g h  th e  In te rn a tio n a l Baltic Sea Fishery C om m ission regulates the  
offshore fishing efforts, over exp lo ita tion  is th e  com m on practice, even resu lting  in  
exp lo ita tion  o f stocks beyond safe biological limits. Fishery of the  m ain  ta rg e t fish species 
such as cod, herring , salm on an d  eel is presently  unsustainable  due  to  over exp lo ita tion  and  
im pairm en t of cond itions fo r rep roduc tion . By catches of m arine m am m als, sea b irds and  
n o n  target fish species are  too  high, thus th rea ten in g  th e  ecological function  and  
biodiversity of th e  Baltic m arine area.

T he m ain  political in strum en ts are  H elcom , IBSFC, Accobans, Ram sar C onvention, th e  B ern 
C onvention, N atu ra  2000.

2.6.5. Caspian Sea

T he Caspian Sea is the  largest enclosed sea in  the  world. It is brackish with salinity u p  to  13.7.

Significant changes in  w ater levels occur. These, com bined  with th e  p resence of large 
shallow areas, constitu te  a po ten tia l th re a t to  biodiversity an d  especially to  th e  many 
endem ic species.

Because of its relative stability over tim e, its salinity regim e (consistently brackish) , an d  its 
cen tra l location, alm ost all au to ch th o n o u s species are  fo u n d  in  th e  M iddle Caspian Sea, and  
consequently, th e  h ighest n u m b er of endem ic species are  found  there . Conversely, the  N orth  
Caspian has the  greatest diversity o f b o th  hab ita t an d  biota. This diversity is due  to  the  
existence of big rivers, such as th e  Volga an d  th e  Ural, w hich fo r th e  m ixing o f m arine and  
freshw ater fauna. T he m ost im p o rtan t fauna o f th e  Caspian Sea is th e  S turgeon  fish, which 
constitu tes 85 % of the  stand ing  stock of th e  w orld’s stu rgeon  population .



32 M arine and coastal env ironm en t

T he m ain threats to  the biodiversity in the Caspian Sea are:
• sea level fluctuation
• regu la tion  o f river flow
• oil an d  gas explo ita tion
• desertification
• con tam ination
• h ab ita t changes
• fishing inc lud ing  poach ing  fo r stu rgeon
• in tro d u c tio n  o f n o n  ind igenous species.

T he rise in  sea level causes a lte ra tio n  of valuable habitats due  to  in u n d a tio n  of the  vast coastal 
areas (deltas of U ral an d  V olga). D am  construction  has a lte red  th e  hydrology an d  ecosystem 
of the  C aspian causing a lte red  volum e an d  tim ing  of river flow, salinity variations, reduced  
in p u t of inorgan ic  nu trien ts , increased  in p u t of organic substances, red u ced  sed im ent 
delivery, red u ced  access to  spaw ning g rounds fo r certa in  fishes, reductions in  spaw ning area 
an d  eu troph ica tion .

P oaching  is also one  of th e  m ajor th rea ts  as illegal catch  accoun ted  fo r ab o u t 90 % of all 
s tu rgeon  caugh t (1995).

T he Caspian env ironm en t p rogram m e is th e  m ain  in te rn a tio n a l political in strum en t, as the  
level o f ratification  of global biodiversity re la ted  conventions varies from  coun try  to  country. 
T he Fram ew ork C onvention  fo r th e  p ro tec tion  of the  C aspian Sea am ong  all Caspian 
coun tries is now u n d e r  final negotiations.

2.6.6. Mediterranean Sea

T he M ed ite rranean  Sea is th e  largest sem i enclosed E uropean  sea. It has a narrow  shelf an d  
in  the  n o rth  is mostly b o rd e red  by m o u n ta in  chains sloping deeply in to  th e  sea resu lting  in  a 
small d rainage basin. T he M ed ite rranean  Sea is o ligotrophic: it is rich  in  oxygen an d  p o o r in  
nu trien ts. O ligo trophy increases from  west to  east. T he fau n a  an d  flora is very varied and  
th e re  is a h igh  rate  o f endem ism . Biodiversity in  th e  eastern  basin is increasing  (th ro u g h  the  
in tro d u c tio n  of exotic species).

T he m ain threats to m arine biodiversity in the M editerranean Sea are:
• eu tro p h ica tio n
• m icrobial co n tam ination
• fishery
• m aricu ltu re
• industria l an d  oil po llu tion
• sh ipping
• recreationa l activities (especially tourism )
• in tro d u c tio n  o f exotic species.

Fishing has increased  by ab o u t 12 % in  the  past decade, with h igh  explo ita tion  of bo th  
b o tto m  living (dem ersal) an d  big pelagic (tuna  an d  swordfish) stocks. O ver explo ita tion  
(o th e r th a n  by fishing) has led to  a serious decline in  the  red  coral, the  date m ussel an d  many 
invertebrates.

O ne o f th e  m ost en d an g ered  habitats in  the  M ed ite rranean  Sea a re  the  Posidonia beds o r 
meadows, w hich have regressed considerably, in  particu lar n e a r the  large u rb an  centres: 
A thens, Naples, G enoa, Toulon, M arseilles, an d  Barcelona. T he tim e req u ired  for 
reco lonisation  o f th e  lost beds is estim ated at ab o u t 3 000 years.

T he M ed ite rranean  m onk  seal has b een  classified as en d an g ered  by th e  IUCN (W orld 
C onservation U nion) since 1966. P opu la tion  num bers have co n tin u ed  to  decline (d ropp ing  
to  abou t 300-400 individuals from  abou t 1 000 in  th e  1970s. A lthough p ro tec tion  m easures 
have b een  established since 1977, accord ing  to  th e  latest studies only two o f th e  42 anim als 
reco rd ed  in  th e  1987-94 period , rem ain  alive. M ortality is mostly associated w ith fishing.

T he legal fram ew ork fo r th e  conservation o f na tu ra l habitats an d  species is provided th ro u g h
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th e  B arcelona C onvention, th e  B onn C onvention, B ern  C onvention  an d  the  Tam sar 
C onvention.

2.6.7. Black Sea

O nce a lake co n n ec ted  to  th e  C aspian Sea, th e  Black Sea becam e co n n ec ted  to  the  
M ed ite rranean  a fte r th e  open in g  o f th e  D ardanelles in  th e  in terglacial perio d  (100 000 to 
150 000 years ago). T h en  it was again  isolated, an d  only ab o u t 6 000 years ago was 
reco n n ec ted  to  th e  Sea o f M arm ara an d  th e  M ed ite rranean  Sea. As th e  result o f past 
geological events, its m o rphom etry  an d  specific w ater balance, (h igh  degree of isolation 
from  th e  w orld ocean, d eep  w ater depression  with a d ep th  of 2 000 to  2 200 m  in  th e  cen tre  
of th e  sea, th e  extensive d rainage basin an d  th e  large n u m b er of incom ing  rivers), nearly 
87 % o f th e  Black Sea w ater volum e is entirely  anoxic (w ithout oxygen) an d  contains h igh 
levels o f hydrogen  sulphide.

D eep pelagic an d  ben th ic  organism s are  largely absent; th e  wide diversity o f b io topes has 
m ade th e  Black Sea very susceptible to  exotic species. T he com position  an d  s tructu re  of the 
m arine com m unities is constantly  chang ing  with th e  destruction  o f certa in  species an d  
expansion  o f others.

T he m ain threats to m arine biodiversity in the Black Sea are:
• eu tro p h ica tio n
• co n tam ina tion  an d  oil po llu tion
• fishery
• construction
• regu la tion  of river flow
• in tro d u c tio n  o f n o n  ind igenous species
• bacteria l po llu tion  in  coastal m arine areas.

D eterio ra tion  of som e m arine habitats an d  lack of law regu lating  th e  in tro d u c tio n  o f exotic 
species i.e. via ballast waters, allowed th e  invasion o f exotic species. These have p ro d u ced  
mass populations, w hich have changed  th e  equ ilib rium  o f th e  native m arine  ecosystems. 
Growing co n cern  fo r th e  fate o f th e  Azov Black Sea basin has stim ulated  a search for 
efficient coun term easu res to  com bat unw anted  alien  settlers because today th e  d o m inan t 
species across th e  food web are  exotics.

Targe scale constructions o f cascade dam s on  m ajor rivers has led  to  th e  loss o f spaw ning 
areas fo r th e  s tu rgeon  an d  o th e r  valuable fish species. M oreover, drastic decrease o f river 
discharges has resu lted  in  ap p a ren t hydro chem ical an d  b iochem ical changes with 
catastrophic  effects fo r th e  low salinity basins.

As fo r fisheries, over exp lo ita tion  has affected  fish stocks. C om m ercial fishing in  th e  D nieper 
an d  D niester estuaries has b een  reduced . Som e valuable species such as m ackerel, bonito , 
horse m ackerel in  th e  Black Sea an d  pike, perch , roach , b ream  in  the  Sea of Azov have 
practically d isappeared . O f the  26 com m ercial fish species in  th e  perio d  1960-70, only five 
w ere left by 1980. Im p o rta tio n  of species fo r aquacu ltu re  has in d u ced  severe a lterations at 
th e  ecosystem  level.

T he m ain  political in strum en ts are  th e  B ucharest C onvention, O dessa M inistry D eclaration, 
Black Sea env ironm en t p rogram m e (BSEP).
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3. Reports/outputs produced by 
ETC/MCE in 2000/early 2001

T he following reports  an d  products were delivered to  the  EEA in  2 0 0 0 /early 2001:

1. A nnual topic update 1999, EEA Topic re p o rt No 11/2000
2. C on trib u tio n  to  Environmental signals 2001'. ch ap te r  o n  hazardous substances an d  oil
3. C o n tribu tion  to  TERM 2001: ch ap te r  on  oil spills
4. R eport o n  E u ro p e ’s biodiversity: Seas a ro u n d  Europe: th e  N orth  East A tlantic O cean , the  

Arctic O cean, th e  N orth  Sea, th e  Caspian Sea, th e  Baltic Sea, th e  M ed ite rranean  Sea; the  
Black Sea
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