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Summary

Ind ica to r rep o rtin g  by the  E uropean  
Environm ent Agency (EEA) is based on 
info rm ation  collected regularly  m uch  o f it 
on  an  an n u a l basis. Indicators are  being 
developed to facilitate com m unication  on  
the p resen t an d  fu tu re  state o f the 
env ironm ent in  re la tion  to  E uropean  
environm ental policies. Ind ica to r testing and  
repo rtin g  by the  E uropean  Topic C entres 
(ETCs) are  necessary for the  fu rth e r 
harm onisa tion  o f assessm ent reports  from  
the EEA an d  organisations adm inistering  the 
reg ional conventions for E u ropean  m arine 
waters.

This rep o rt is the first o f th ree  volumes, 
w hich describe the developm ent o f  coastal 
indicators by the E uropean  Topic C entre  on  
M arine an d  Coastal E nvironm ent (E T C / 
MCE) during  the years 1998-2001. It 
explains the process an d  results o f a study of 
po ten tia l pressure and  state indicators for 
eu troph ication . This study involved 
identification o f data availability (initial 
phase) and  subsequent processing o f a 
selected set o f descriptive param eters for 
eu troph ica tion  (detailed  assessm ent). The 
re p o rt also describes the  developm ent of, 
an d  info rm ation  gathering  for, a response 
ind icato r m easuring progress in  in tegra ted  
coastal zone m anagem en t (ICZM) at the 
subnational (regional) level w ithin the 
E uropean  U nion. T he prim ary aim  o f this 
rep o rt is to test indicators for EEA rep o rtin g  
in  re la tion  to  the  developm ent o f a core set 
o f indicators an d  n o t to  m ake assessments.

Data availability
D ata availability was investigated by m eans o f 
an  ETC /M C E ind icato r questionnaire  
circulated to  EEA m em ber countries 
(EIONET) an d  the In te rn a tio n a l Council for 
E xploration  o f the Sea (ICES) at the 
beg inning  o f 1999. T he OSPAR, H elsinki 
Com m ission (H elcom ) an d  U n ited  Nations 
E nvironm ent P ro g ram m e/M ed ite rran ean  
action  p lan  (U N EP/M A P) secretariats were 
asked directly for da ta  n o t available at ICES.

T he questionnaire  co ncen tra ted  on 
descriptive param eters for eu troph ica tion  
and  pollu tion . T he responses have enabled  
the ETC /M C E to ex tend  its databases o f 
m arine in fo rm ation  on  E uropean  coastal

zones. T he ETC /M C E database on 
characteristics o f coastal waters, estuaries, 
lagoons and  fjords is described separately 
(Nygaard et al., 2001).

T he info rm ation  received directly from  
countries proved insufficiently com parable at 
the in te rna tiona l level to be useful for fu rth e r 
study alongside w hat h ad  b een  received from  
ICES. No use was m ade o f U N EP/M A P data, 
because the M edpol database concerns 
hazardous substances, while this study deals 
w ith eu troph ication .

T he ICES databases, con tain ing  data 
ob tained  e ither from  in tern a tio n a l research  
or th ro u g h  OSPAR an d  H elcom , should  be a 
valuable source for the  ETC /M C E indicator 
database. T he data  are  u p d a ted  yearly, quality 
assured, an d  based on  standard ised  protocols 
for m onito ring  an d  good laboratory  practice. 
T he poten tia l ind icato r for in teg ra ted  coastal 
zone m anagem en t was developed using 
in fo rm ation  ob tained  from  experts an d  from  
lite ra tu re  in  the  public dom ain. T here  is still 
n o  regu lar m echanism  in  place for the  
collection o f data  on  ICZM at national or 
E u ropean  level.

Trend detection
Tim e series analysis p erfo rm ed  for this study 
ind icated  tha t progress o n  m easures rep o rted  
at the  national level was reflected  in  changes 
in  the  state o f the env ironm ent a t various 
locations. T he changes appeared  to be 
detec ted  best at those locations w hich are 
regarded  as references for larger ca tchm ent 
areas. W here changes were n o t detected , the 
buffering effect o f the  n a tu ra l env ironm ent 
an d  the effect o f  m eteorological conditions 
may have played a ro le in  obscuring trends. 
T he leng th  o f tim e series and  d ifferent 
starting  years in fluenced  the ability to detect 
statistically significant trends.

Conclusions
T he m on ito ring  obligations and  
m ain tenance  o f the  M edpol database, to 
w hich all the  countries a ro u n d  the 
M editerranean  contribu te , are n o t at p resen t 
adequate  to  m eet the data  needs identified  in  
this rep o rt for the  M editerranean  coastal 
zones o f France, G reece, Italy an d  Spain. 
T here  is a n eed  e ith er to im prove data
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collection th ro u g h  the M edpol database or to 
organise d irect da ta  ga thering  th ro u g h  
national databases in  o rd e r to  im prove the 
ETC /M C E ind ica to r database.

A necessary first step towards the 
developm ent o f the  ETC /M C E ind icato r 
database is tha t the  countries themselves 
should  identify the stations to be used for this 
purpose. T he details o f  this process are to  be 
w orked ou t toge ther with the countries 
involved, as ag reed  at the EIO N ET m eeting 
held  in  La Spezia, Italy, in  N ovem ber 1999. 
T he process o f com m on identification  and  
selection o f  stations to be used for ind icato r 
repo rtin g  at the E uropean  level should  
preferably be developed w ithin the contex t o f 
fu tu re  obligatory rep o rtin g  u n d e r  the EU 
w ater fram ew ork directive. To this end, 
coastal zones shou ld  be re la ted  to catchm ent 
areas.

This re p o rt also identifies in  section 2.5.3 on 
im provem ent o f eu troph ica tion  indicators 
som e concrete  fu rth e r work on  data flow, 
selection an d  aggregation, as well as for the 
use o f targets an d  statistical tools for 
indicators on  n u tr ie n t concentrations, 
bo ttom  oxygen an d  riverine an d  atm osperic 
inputs.

C ountries are  now  w orking o n  the defin ition  
o f th e ir coastal zones. This will m ake it easier 
for them  to re p o rt in  fu tu re  on  the m arine 
an d  coastal env ironm ent in  the  contex t of 
in teg ra ted  coastal zone m anagem ent. 
Im p o rtan t in fo rm ation  on  the  land  side is

available from  a range o f o th e r databases, 
including  the  E urostat CISCO database, the 
Lacoast database a t the  Jo in t R esearch 
C entre  (JRC), the C orine land  cover database 
and  databases in  o th e r topic centres. This 
in fo rm ation  o n  the land  side m akes it 
possible to  gain a m ore  com plete p ic ture  
across the  DPSIR (driving forces, pressures, 
states, im pacts, responses) fram ew ork and  
therefo re  to achieve g rea te r u n derstand ing  
on  w hich to base changes to cu rren t policies 
and  the  developm ent o f new ones.

T he findings from  the ICZM indicator 
developm ent confirm  the  im portance  of 
b e tte r organisation an d  g rea ter public 
availability o f  data an d  in fo rm ation  on  the 
ICZM process. This re p o rt therefo re  
recom m ends in  its section 3.4.1 on 
im provem ent o f  the ICZM ind ica to r several 
activities for fu rth e r developm ent o f this 
ind icato r regard ing  data collection, 
developm ent o f  an  ICZM netw ork and  
aggregation  level o f  inform ation.

A jo in t  working g roup  o f the  regional 
convention organisations an d  the EEA 
m em ber countries has b een  w orking o n  the 
harm onisation  o f ind icato r developm ent. To 
this end, this rep o rt recom m ends a jo in t 
work p lan  based o n  a multi-year program m e 
giving priority  to  the  developm ent o f agreed  
protocols for tren d  detec tion  using indicators 
and  a E uropean  classification o f coastal and  
m arine w ater quality based on  background  or 
reference  values specific to individual waters.
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1. Introduction

1.1. Background

T he developm ent o f indicators has b een  an  
ongoing  process a t the ETC/M CE.

A prelim inary  set o f indicators was defined  in  
1996 (EEA, 1998b). A list o f data 
requ irem en ts has also b een  p ro d u ced  an d  a 
study o f m arine data from  the  coastal zones 
o f the  N etherlands was conducted  in  1997. 
D ue to a lack o f com parable E uropean  data, 
this study co ncen tra ted  on  the aggregation  
m eth o d  used in  re la tion  to the  establishm ent 
o f reference  values. T here  has been  fu rth er 
data ga thering  in  the  contex t o f  the 
p rep ara tio n  o f  the m arine and  coastal 
env ironm ent chapters in  the  EEA state and  
outlook reports  discussed below.

In  1998, the  EEA p resen ted  a rep o rt en titled  
Europe’s environment: The second assessment 
(EEA, 1998a). T he m ain  subjects identified  
as m atters o f  concern  in  the m arine  and  
coastal env ironm ent chap te r are 
eu troph ication , contam ination , overfishing 
an d  the degradation  o f coastal zones. The 
re p o r t’s data on  eu troph ica tion  an d  chem ical 
substances are based on  a selected set o f data 
collected u n d e r the  m arine conventions. The 
rep o rt also includes a graphical 
rep resen ta tion  an d  classification o f yearly 
figures for concentrations and  loads o f 
nu trien ts, po llu tan ts an d  oil (bo th  in  d irect 
discharges and  in  rivers). T he results m ake it 
clear th a t the  regu lar updating  o f da ta  calls 
for the  developm ent o f p ro p e r m ethods o f 
data processing.

This was followed in  1999 by a rep o rt 
Environment in the European Union at the turn of 
the century (EEA, 1999a), w hich assesses the  
actual an d  foreseeable state o f the 
env ironm ent in  the  EU an d  the accession 
countries. T he pred ictions are  based on 
socioeconom ic an d  environm ental policies 
assum ed to have b een  im p lem en ted  by 2010. 
T he rep o rt describes the in terrelationsh ips 
betw een h u m an  activities an d  the 
environm ent, an d  is in ten d ed  to  inform  
policy-makers on  developm ents in  
environm ental param eters an d  the effects of 
m easures taken. As such, it provides a 
background for strategic policy developm ent. 
T he analysis starts w ith driving forces (or

hu m an  activities) w hich lead  to pressures on 
the env ironm ent (e.g. em issions). T he 
resulting  changes in  the  state o f the  
env ironm ent may lead to  adverse impacts, 
an d  responses m ust th en  be defined  to 
reduce  these.

T he re p o rt reviews the m ain  challenges and  
problem s in  the  coastal zones o f four 
reg ional seas: the Atlantic, the N orth  Sea, the 
Baltic an d  the w estern M editerranean . T he 
pressures o f econom ic grow th an d  spatial 
developm ent differ w ithin regions an d  the 
varying ecological qualities o f the  coastal 
zones o f the  reg ional seas m ean  th a t they 
display d ifferen t degrees o f sensitivity to  the 
pressures on  them  (Box 1.1).

T he p resen t study on  indicators was 
launched  in  1998 as p a rt o f  the  ETC /M C E 
work program m e. A m ongst o ther 
param eters, the  suitability o f p h o spha te  and  
n itra te  for use as indicators was exam ined. 
They were inc luded  as indicators o f the  state 
o f coastal waters u n d e r the  them e of 
eu troph ica tion  in  the first rep o rt p ro d u ced  
by the EEA in  a series o f regular indicator- 
based repo rts  en titled  Environmental signals 
2000  (EEA, 2000). T he results p resen ted  
th ere  were based on  a ran d o m  selection of 
50 % o f the data selected for testing. T he 
p resen t rep o rt covers 100 % o f the data 
selected for testing. T here  is no  substantial 
change in  the m ajor conclusions.

1.2. Objectives

T he n eed  to develop a com m on set o f 
indicators was stressed at the  Fourth  
E uropean  C onference o f M inisters for the 
Environm ent, he ld  in  A arhus in  Ju n e  1998. 
Indicators can play a vital p a rt in  focusing 
a tten tio n  on  environm ental change an d  the 
progress o f  sustainability an d  illum inating  its 
real significance. Indicators are  quantified  
in fo rm ation  w hich help  to explain  how 
things are  changing over tim e or vary 
spatially.

T he consistent an d  timely provision of 
reliable an d  relevant data an d  info rm ation  to 
support widely agreed  key ind ica to r sets 
should  be a m ain  objective o f action  to 
im prove m onito ring  an d  data gathering . To
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Box 1.1 . An overv iew  o f th e  main challenges and problem s in th e  selected regions —  this shows th at, 
although th ere  are com m on pressures, th e  im pacts on th e  m arine parts o f th e  coastal zones 
d iffe r in th e  m ajor EU m aritim e regions

Atlantic N orth  Sea Baltic W estern
M editerranean

Dichotom y b e tw e e n  
u nderexp lo i ta t ion  of 
a b a n d o n e d  a reas  and 
overexp lo i ta t ion  of 
Increasingly p o p u la te d  
a reas  u nde r  
d e v e lo p m e n t .

Risks linked to  natural 
cond i t ions  (Insufficient 
drinking w ater ,  erosion,  
fires, f looding).

Threa t  to  coastal 
eco s y s te m s  from 
coastal erosion, 
regress ion  of  b e a c h e s  
and  scarc ity of  w a te r  
resou rces  In humid 
so u th e rn  zones .

Seasonal  p ressu re  of 
tourism, especially  In 
so u th e rn  Brittany.

Qualitative d e g ra d a t io n  
of  rivers and  s e a w a te r  
(Industrial du m p in g  and 
a b a n d o n e d  mining 
sites).

A p p e a ra n c e  of  ex t rem e  
s l tua tlons ln  agriculture: 
overexp lo i ta t ion  of 
certain zones ,  
a b a n d o n m e n t  of 
o thers .

Growing urban 
pressure ,  especially 
a round  'capita ls ' and 
coastal cities, and 
diffuse and 
uncontro lled  
urbanisation  In Interior 
zones .

S trong co n sen su s  In 
favour of  In teg ra ted  
m a n a g e m e n t  of coastal 
areas .

Improve quality and 
availability of 
opera t iona l  Information 
for spatia l planning.

E ncourage  ren ew ab le  
forms of  energy .

Coastal erosion.

R educe  level of marine 
pollution.

C oncern  to  p ro tec t  
natural a reas  still 
u n to u c h e d  by 
econom ic  
d e v e lo p m e n t .

Increase In
eu troph ica t ion  leading 
to  th e  proliferation of 
a lgae .

Origin of  major 
p rob lem s:  n i t rogen  d u e  
t o  com b u s t io n  of  fossii 
fuels, agriculture and 
landfills; a d d e d  
p h o sp h o ru s  (agriculture 
and  landfills).

N u m e ro u s  hot  sp o ts  
(direct  Industrial 
d ischarges) .

Overall  vulnerability of 
th e  Baltic Sea d u e  to 
less saline water ,  
shallow w ater ,  com plex  
coastal m orp h o lo g y  
and  Its na tu re  as  a 
c losed  se a  (narrow 
e x c h a n g e  corridors 
with th e  North  Sea).

Conscious of  rich 
natural he r i tage  which 
Is th r e a t e n e d  and  Is at 
risk (natural risks, 
agriculture, tourism, 
t r anspor t ,  urbanisation  
In coastal  areas).

P ro sp ec ts  for fragile or 
low-denslty  a reas  In all 
a spec ts .

Control of  tourism 
d e v e lo p m e n t .

M a n ag e  and  p ro tec t  
Inland and marine 
waters;  specific  
p ro b lem s  In seml-ar ld 
zones;  regula t ing  d eb i t  
and  quality of  water ,  
provision of  w a te r  and 
risks linked to  natural 
condit ions (eros ion, 
desert if icat ion, saline 
Intrusions In 
g roundw ate r ) .

Sources: EEA (1999a); NFP Finland

achieve this, the  EEA is acting  as a facilitator 
m ediating  betw een m em ber countries, 
Com m unity institu tions an d  o ther 
environm ental organisations and  
program m es.

T he aim  o f this study o f  a set o f provisional 
indicators derived from  readily available data 
is therefo re  to enable concise, reliable, 
quantitative in fo rm ation  to be supplied  on  a 
regu lar basis to support EEA reporting . The 
objective is to assist the  developm ent o f  an  
ind icato r database supplying basic 
(indicator) in fo rm ation  on  E uropean  coastal 
zones w ithin the  DPSIR assessm ent 
framework.

1.3. Scope

This re p o rt describes the findings o f  a study 
o f indicators re la ting  to  the  them es o f 
eu troph ica tion  (C hap ter 2) an d  in teg ra ted  
coastal zone m anagem en t (C hap ter 3).

In  o rd e r to ensure  the  step-by-step 
transparency o f  the  data  processing, so tha t it 
can be used for o th e r possible assessments 
re la ting  to  ind icato r reporting , a full account 
o f the  aggregated  data  is available from  the 
EEA o n  CD-ROM.
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2. Eutrophication indicators

2.1. Methodology

T he following steps were taken  to assess the 
indicators.

1. Checks o n  the availability o f  data on 
descriptive param eters w ith ind ica to r 
potential:
• D efin ition  o f criteria for po ten tia l 

indicators
• D evelopm ent o f  questionnaires on  data 

availability (po ten tia l param eters, 
defin ition  o f locations)

• D ata collection from  countries and  
from  ICES

2. F u rther assessment:
• Assessment o f adequacy o f  tim e series 

an d  spatial coverage
—  D ata hand ling
—  Selection o f  the tren d  detection  

m ethod
• D ata processing by aggregation

—  Results o f  the  data processing
• M apping

T hese steps are  described below.

2.2. Data availability

2.2.1. Selection criteria
In  o rd e r to  select param eters potentially  able 
to m eet the  EEA’s n eed  for suitable 
indicators, the following selection criteria 
were applied:

• relevance to the coastal zone (according to 
expert op in ion) ;

• relevance to  E uropean  policy (based on  the 
inventory o f directives in  EEA, 1999a);

• availability o f adequate  tim e series and  
reasonable spatial coverage (the p re fe rred  
tim e series requested  in  the  questionnaire  
was 1985-97);

• com parability o f the data;
• availability o f s tan d ard s /re fe ren ce  values.

Issues o f  concern
T he following issues were taken in to  account 
w hen assessing the suitability o f particu lar 
p aram eters to serve as indicators.

• D egree o f in d ep en d en ce  o f  na tu ra l 
w eather-related  fluctuations.

N atural param eters play an  active ro le in 
biological processes an d  biological 
param eters are  subject to na tu ra l 
fluctuations. T heir possible usefulness for 
tren d  detec tion  is d e te rm ined  by the 
frequency o f m on ito ring  an d  the presence 
o f  adequate  statistical m ethods.

• Spatial aggregation.
To p resen t data on  a E u ro p ean  scale, the 
num bers o f stations to  be used p e r country 
n eed  to  be re la ted  in  a consistent way to the  
leng th  o f coastline. T here  are  countries 
w ith large num bers o f stations and  a short 
coastline an d  vice versa.

• Explicit relevance to  m odels (Van B uuren  
an d  van d er Falk, 1999).
M odules describing the  in ternal 
relationships w ithin the  DPSIR fram ew ork 
are  indispensable to the  use o f  indicators in  
strategic environm ental assessments.

2.2.2. Questionnaire development

Draft meta-data questionnaire on data 
availability
In  a first a ttem pt to identify the availability of 
data re la ting  to a key set o f indicators, a 
tentative list o f indicators for eu troph ication , 
harm fu l substances, an d  fisheries was drafted  
(Box 2.1), and  a questionnaire  was developed 
focusing o n  the m eta-data on  the  following 
issues: da ta  availability (yearly o r seasonal 
basis), the  tem poral an d  spatial coverage o f 
the data, an d  the  availability o f reference  
values an d  m odels. T he questionnaire  was 
also designed to check national (trend ) 
m on ito ring  plans (draft questionnaire , E T C / 
MCE, July 1998).

This questionnaire  on  m eta-data was seen as 
a first step, in  advance o f  a request for real 
data. It was discussed betw een the ETC /M C E 
p artn ers  an d  the  EEA. T he m ain  arg u m en t 
against it was tha t it w ould delay the eventual 
collection o f  actual data, bu t its advocates 
p o in ted  ou t tha t the  p roposed  level o f 
aggregation  for the  indicators m ight prove to 
be too h igh  to detect m in o r changes.

T he subsequent detailed  assessm ent was 
th o u g h t to  be the m ost im p o rtan t p a rt o f the 
study. Or, to quote  the experience o f the UK
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Box 2.1 . Exam ples o f an overv iew  o f th e  list o f indicators fo llow ing th e  DPSIR fram ew o rk fo r th e  m arine  
and coastal environm ent

ISSUE: EUTRO PHIC ATIO N

State: Pressure:

The to tal  concen t ra t ion  of  th e  various fo rm s of  
n i t rogen  In mg/l,
th e  to tal  concen t ra t ion  of  o r th o p h o s p h a te s  In mg/l,  
th e  to tal  concen t ra t ion  of  dissolved oxygen  In mg/l.

The load of  total n i trogen  In t o n n e s  p e r  yea r  and 
th e  load of  to tal  o r th o p h o s p h a t e s  In t o n n e s  per  
year .

Im pact: Response:

The algal b lo o m s ex p re ss e d  as ( f requencyx  ex tent)  
In km2/year .

Environmental:  The  rate  of resto ra t ion  e x p re ss e d  as 
a p e r c e n ta g e  of th e  b ase  level of  total dissolved 
oxygen.

Policy: The rate  of  p ro g re s s  In nutr ient  d ischarge  
control m easures .

ISSUE: C H EM ICA L POLLUTION

State: Pressure:

The concen tra t ion  of  m eta ls  (Hg, Cd, Pb) In rivers or 
se aw a te r ,
th e  concen t ra t ion  of o rg a n o -h a lo g e n a te d
c o m p o u n d s  In rivers or se aw a te r ,
th e  vo lum e of mineral  oil spills p e r  year .

The total load of  m eta ls  and
th e  to tal  load of  o rg a n o -h a lo g e n a te d  c o m p o u n d s .

Impact: R esponse :

The overall relative t r e n d  show n  by 
bioaccum ulat ion  of su b s ta n c e s  or  g ro u p s  of 
s u b s ta n c e s  In biota.

Environmental:  The  rate  of  resto ra t ion  of  baseline 
condi t ions  concern ing  th e  level of  m eta ls  In 
se aw a te r .
Environmental:  The  rate  of  resto ra t ion  of  baseline 
condi t ions  concern ing  th e  level of  o rgano-  
h a lo g e n a te d  c o m p o u n d s  In se aw a te r .

Policy: The rate  of  co n v e rg e n c e  b e tw e e n  the  
o b se rv e d  value and an existing t a r g e t  value.

ISSUE: FISHERIES

State: Pressure:

The spaw ning  stock  b iomass . The total level of  ca tch  or  landings p e r  year .
The p ro por t ion  of by-catch as a p e r c e n t a g e  of  th e  
to tal  catch.
Fishing mortality.

Impact: R esponse :

The overall relative t r e n d  In th e  ratio of  short-lived 
sp e c ie s  to  long-lived species .
The spaw ning  s tock  for vu lnerab le  non-commercial  
species .

Environmental:  The  p e rc e n t a g e  of  th e  total 
commercial  catch  ach ieved  In sus ta inable  
condit ions.

Policy: The rate  of  co n v e rg e n c e  b e tw e e n  the  
o b se rv e d  spaw ning  s tock  values and an existing 
t a r g e t  value.

D epartm en t o f the  E nvironm ent as presen ted  
at the  E uropean  C onference on  Bridging the 
Gap, h e ld  in  L on d o n  in  M ayl998, the best 
way to p roceed  w ith indicators is by ‘ju s t 
do ing  i t ’.

In  the  en d  it was decided n o t to circulate the 
questionnaire  o n  m eta-data, bu t to  develop 
an o th e r questionnaire  asking directly for 
data to be used b o th  for the  characterisation  
o f estuaries, lagoons an d  fjords an d  for the 
assessm ent o f  indicators for the  coastal zones.

In  view o f the  results o f the assessment, the  
above tentative list will be discussed fu rth er 
in  the  con tex t o f aggregation.

Data gathering through the ETC/MCE  
indicator questionnaire 1999: selection o f  
parameters
T he genera l aim  o f this questionnaire  was 
defined  as the  gathering  o f data  relevant to 
the  characterisation  o f environm ental state 
and  pressure for coastal ecosystem quality at 
the  E uropean  level, in  o rd e r to  produce  
info rm ation  to  be used for the following 
specific purposes:

• EEA reporting ;
• to  develop databases o n  coastal typology 

an d  on  environm ental indicators for the 
them es relevant to EU policy on  ecosystem 
quality (eu troph ica tion , harm ful
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substances, oil p o llu tio n ). Later, this may 
be ex tended  to biodiversity, ICZM and  
spatial developm ent;

• pub lication  via the  w orld wide web 
(In te rne t);

• public dissem ination at all levels;
• fu rth e r developm ent o f national databases 

as gaps in  know ledge and  inform ation  
becom e apparen t.

Initial versions o f the  questionnaire  (see the 
draft m eta-data questionnaire  described 
above) addressed  only a lim ited n u m b er of 
param eters. However, because o f  the dual 
aim  o f the ind ica to r questionnaire , it was 
decided  to ex tend  the n u m b er o f possible 
p aram eters to  reflect possible local needs in  
re la tion  to the  characterisation  o f coastal 
zones.

This resu lted  in  a dual target approach:

• the assessm ent o f indicators using the data 
gathered ;

• the developm ent o f the database using the 
data  g a th ered  from  ICES an d  from  the 
individual countries.

T hese activities h ad  to take place 
sim ultaneously in  d ifferen t institutes. Some 
data h an d ling  processes were m ore  or less 
the same, a lthough  carried  ou t in  d ifferent 
settings. T he questionnaire  an d  database 
relate b o th  to m arine quality param eters (in 
water, sed im ent an d  biota) an d  to in p u t 
p aram eters (from  rivers an d  d irec t) . The 
developm ent o f the  database (M arinebase) is 
im p lem en ted  in  Access 97 an d  is considered  
a p ilo t version.

2.2.3. Data collection  

Water quality data
A full list o f  param eters was included  in  the 
questionnaire  sen t to  the countries an d  to 
ICES. This list is p resen ted  in  A ppendix  1.

In  o rd e r to in tegrate  the data available in 
existing databases, the ICES an d  U N EP/M A P 
secretariats were asked to  g a ther together 
aggregated  data from  the OSPAR, H elcom  
an d  M editerranean  Sea organisations. The 
coopera tion  o f  the individual countries was 
th en  sought in  ga thering  add itional national 
data com plem entary  to this. T he list of 
p o ten tia l param eters available from  ICES is 
shown in  Box 2.2 (see details in  Section 2.4).

These data were n o t requested  from  the 
countries again.

Box 2.3 contains an  overview o f the  total 
database o f  descriptive w ater quality 
p aram eters (aggregated  m onth ly  or 
quarterly) relevant to po ten tia l indicators, as 
ob tained  from  ICES.

T he requested  perio d  for data collection 
from  b o th  the individual countries an d  the 
m arine convention organisations was 1985-
97. Some data were also ob ta ined  for 1998.

T he data  received from  the countries h ad  to 
be m ade available for data  h an d ling  th ro u g h  
the developm ent o f the  database 
(M arinebase) an d  could  n o t be investigated 
in  detail in  this assessment. In itial checks on  
Excel files from  individual countries showed 
tha t data validation th ro u g h  com m unication  
w ith the data providers is an  essential step. 
T herefo re, n o  M editerranean  data on  
eu troph ica tion  were tested in  this repo rt. In  
the rep o rt Eiitrophication in Europe’s coastal 
waters (Æ rtebjerg et al., 2001), the 
M editerranean  data  provided by the 
countries are assessed.

Input o f  nitrogen and phosphorus
D ata on  the in p u t o f n u trien ts  in to  the  sea 
are  u p d a ted  yearly w ithin OSPAR and  
H elcom  w orking groups.

Box 2.2 . List o f po ten tia l indicators available from  ICES

Eutrophication Harm ful substances

Total p h o sp h o ru s  (January-February) Metals In s e d im e n t  and b iota
Total n i t rogen  (January-February) PCB and PAH
Nitrite, nitra te
P h o sp h a te
A m m onium
Nitrite + n i t r a te /o r th o p h o s p h a te  ratio
(to be  calculated)
Chlorophyll a
B ottom  oxygen
Silicate
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Box 2.3 . A g g re g a te d  1 0 x 1 0  km square w a te r quality  data  from  th e  ICES oceanographic database

Period A b b re ­
viation (*)

Param eter N um ber o f records

A p r . -S e p t . schla Chlorophyll a 2 666

Ja n . -F e b . sa Iky Total alkalinity

sdoxy Dissolved oxygen

sh2sx H ydrogen  su lphide

s n to t Total n i trogen 1 263

sntra Nitrate 6 281

sntrl Nitrite 3 991

sp h o s P h o sp h a te 6 230

s p h p h H ydrogen  Ion co ncen tra t ion  (pH) 736

spsal Salinity

sslca Silica 4 696

sa m o n A m m onium 3 553

s te m p T e m p e ra tu re

s tp h s Total p h o sp h o ru s 1 870

S e p t . -O c t . b % 0 2 O xygen  sa tura t ion

b doxy Dissolved oxygen 3 112

(*) Initial s = surface value;  Initial b = b o t to m  value.  
(**) T h ese  d a ta  are not  used  In this report .

D ata on  riverine loads an d  d irect in p u t o f 
total n itro g en  an d  total phosphorus w ithin 
the OSPAR area  were available for tren d  
detection  over the  1990-96 period . They 
were received in  the form  o f a h a rd  copy of 
the draft 1998 OSPAR sum m ary re p o rt on 
riverine inpu ts and  d irect discharges (RID). 
These data are  the  best currently  available 
(see OSPAR, 1998).

T he data on  loads are  aggregated  at country  
level an d  were used to carry ou t trend  
detection  as described in  Section 2.3.3. The 
results are  given in  Section 2.4.4.

H elcom  data relate only to  in p u t in  1995. 
T he assessm ent p erfo rm ed  for in p u t in  1990 
is n o t com parable w ith tha t in  1995. For this 
region, therefore , n o  tren d  detection  was 
possible.

2.3. Further assessment

2.3.1. Data selection
T he assessm ent o f state indicators described 
in  this re p o rt covers only the data selected 
from  the 20 km  zone o f the ICES 
oceanographic  database for the them e of 
eu troph ication . No use could  be m ade o f the 
data collected th ro u g h  the countries as this 
assessm ent took place before  the finalisation 
o f the database.

T he process o f ind ica to r assessm ent 
p roceeded  in  parallel w ith the p rep ara tio n  o f 
the  1999 yearly ind ica to r re p o rt (YIR). T he 
publication  in  tha t rep o rt o f  two suitable 
state indicators for eu troph ica tion  followed 
the assessm ent o f six param eters.

It should  be n o ted  tha t there  are  som e 
differences betw een the results p resen ted  in 
the  1999 YIR an d  the data given in  this 
report. T he version o f the  results given h ere  
is the  latest one.

T he initial selection o f  p o ten tia l indicators 
for fu rth e r assessm ent considered  b o th  state 
and  pressure. T heir ro le in  the cycling of 
nu trien ts  an d  in  eu troph ica tion  abatem ent 
policies m ake n itra te  an d  phosphate  the 
m ost suitable po ten tia l state indicators. The 
ecological effect o f  reducing  n itra te  will be 
g rea ter th an  th a t o f reducing  phosphate , 
since eu troph ica tion  o f larger parts o f the  
E uropean  coastline is d ep en d en t on  the 
availability o f  n itra te  for a longer period . 
Total n itrogen  an d  phosphorus are, in 
principle, also suitable (SET, 1997; Swedish 
EPA, 1999), b u t data o n  dissolved nu trien ts  
are generally m ore  widely available, especially 
in  the M editerranean .

Bottom  oxygen an d  chlorophyll are 
susceptible to  n a tu ra l variation  induced  by
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Box 2.4 . Eutrophication param eters o f ICES data  selected fo r fu rther assessment as po ten tia l indicators

Param eter Source Period

p o 4 ICES o c e a n o g ra p h ic  d a t a b a s e J a n . -F e b .  (mean)

n o 3 ICES o c e a n o g ra p h ic  d a t a b a s e J a n . -F e b .  (mean)

B ottom  oxygen ICES o c e a n o g ra p h ic  d a t a b a s e S e p t . -O c t .  (mean)

Input Ntot (riverine + direc t  Input) OSPAR, Helcom OSPAR years  1 9 90-96
Helcom y ea r  1995

Input Ptot (riverine + direc t  Input) OSPAR, Helcom OSPAR years  1 9 90-96
Helcom y ea r  1995

m eteorological conditions. Only bo ttom  
oxygen was selected, a lthough  the  chosen 
statistical m eth o d  im poses possible 
constraints on  coping w ith these types of 
data. B ottom  oxygen is an  im portan t 
descriptive p aram eter (and  po ten tia l state 
ind icator) in  areas at h igh  risk o f oxygen 
depletion . Such high-risk areas are the  Baltic 
Sea, the G erm an B ight an d  all coastal zones 
characterised  by stratification o f the  w ater in 
summer.

O n  the basis o f  the  data curren tly  available, 
the only possible pressure indicators were the 
total riverine and  d irect in p u t o f  total 
n itrogen  an d  total phosphorus.

T he resulting  selection for fu rth e r 
assessm ent is listed in  Box 2.4.

ARC-INFO database o f  squares in defined  
coastal zones
G eographically re fe renced  m on ito ring  data 
were received from  the ICES O ceanographic  
D ata C entre  (covering all m arine  an d  coastal 
OSPAR an d  H elcom  sta tions). At present, 
OSPAR an d  H elcom  countries allow ICES to 
supply only aggregated inform ation . These 
data were aggregated by ICES for the 
purpose o f this testing in  10 x 10 km  squares. 
T he coord inates o f the  data are the  cen tre  o f 
each square.

T he N orw egian Institu te  for W ater Research 
(NIVA) selected squares w ithin a 20 km  
offshore zone. These were th en  used by the 
R ijksinstituut vor Kust en  Zee (RIKZ) for 
fu rth e r data selection.

G eographical in fo rm ation  systems (ARC- 
INFO 7.0 an d  Arc View 3.1) were used to 
p e rfo rm  the  following steps.

1. E u ropean  coastal boundaries were taken 
from  CISCO (1998).

2. A m arine 20 km  zone was defined  as a 
polygon.

3. T he NIVA 20 km  zone data  were 
im ported  from  Excel in to  ArcView.

4. T he reg ional divisions o f the OSPAR and  
H elcom  areas were draw n by h an d  using 
original OSPAR an d  H elcom  m aps 
showing the following divisions 
(A ppendix 2):

B-I Baltic Sea
O-I Arctic W aters
O-II G reater N orth  Sea
O-III T he Celtic Sea
O-IV Bay o f Biscay an d  Iberian  Coast
O-V W ider Atlantic.

T he subsea division was based o n  the OSPAR 
an d  H elcom  regions. In  those regions, 
country  boundaries were ad d ed  in  o rd e r to 
be able to p resen t trends on  the  national 
level. This created  a subreg ional defin ition  
for fu rth e r use (see Box 2.5).

Maps 1, 2a an d  2b in  A ppendix  2 show the 
overall regions identified  an d  the ICES 
squares w ith data aggregated  in  10 x 10 km  
squares for the OSPAR an d  H elcom  areas.

ICES could n o t supply data for the 
M editerranean .

T he spatial aggregation  o f data was m ade by 
using ARC-INFO based o n  the  outline 
coordinates o f the  polygons o f  the  subregions 
p e r country  an d  the  coord inates o f  the 
squares con ta ined  w ithin the 20 km  zone.

T he set-up o f  the ICES database is shown in 
Box 2.6.

F u rth er m anipu la tion  o f the data was d one  in  
Excel spreadsheets.

Next, the m ean  values o f  the squares 
m atch ing  the  selected 20 km  zone were 
retrieved from  the ICES data.

This resu lted  in  a base file with m ean  water 
quality values p e r 1 0 x 1 0  km  square in  the
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Box 2.5 . OSPAR and Helcom  subregions fo r EU-15 and N orw ay (country code ISO 31 66 )

OSPAR Code Country code Helcom C ode Country
code

N orw egian  Sea O- -1 N Belt Sea B-l-1 D, DK

Barents  Sea O- -2 N Baltic P ro p e r B-l-2 D, S

Skagerrak O- 1-1 DK, N, S Gulf of  Finland B-l-4 FIN, S

K attega t O- I-2 DK, S Gulf of  Bothnia B-l-5 FIN, S

North  Sea O- I-3 B, D, DK, N, NL, S, UK

Channel O- I-4 F, UK

Irish Sea O- 11-1 IRL, UK

Celtic Sea O- II-2 IRL, UK

Atlantic o - II-3 IRL, UK

Bay of Biscay and 
Iberian C oast

O- V-1 E, F, P

20 km  m arine coastal zone, for each 
subreg ion  an d  country. It was n o t possible 
directly to average all data in  one subregion, 
as the tim e series d iffered betw een squares.

2.3.2. Time series selection
T he available data covered the  perio d  1985-
98. However, less th an  10 % o f the squares 
had  u n in te rru p te d  tim e series since 1985.

T he two criteria  used in dependen tly  for the 
selection o f tim e series for tren d  detection  
were:

• five or m ore  years available since 1985, n o t 
necessarily u n in te rru p ted ;

• availability in  the series o f  1996, 1997 or 
1998 plus at least two o th e r years. (This was 
added  to  ensure  the use o f recen t data.)

T he application  o f these criteria  resu lted  in  a 
selection o f m ean  value series (see exam ple 
in  Box 2.7).

Box 2.6 . Exam ple o f th e  ICES database fo r a certain param eter; da ta  are seasonally ag g reg a ted  
fo r each year

Latitude Longitude Y ear n M ean (pm ol/l) Standard
deviation

Minim um M axim um

52.5 - 3 5 . 8 1988 1 0.3 0 0.3 0.3

52.7 - 3 5 . 8 1988 4 0.2875 0.0083 0.28 0.3

Box 2.7 . Base data  on phosphate —  exam ple

20  regions 169 sq u a re s 1 284  values

Region Square num ber Year M ean (pm ol/l)

B-I-1-DK 316 1986 0.81

1987 0.73

1988 0.37

1989 0.84

1990 0.91

1991 0.93

1992 0.63

1993 0.77

B-I-1-DK 388 1988 2.91

1989 1.26

1991 1.73

1992 0.61

1993 2.12
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Maps providing an  overview o f square 
locations are given in  A ppendix  2.

A full overview o f w ater quality base data as 
used in  the  ind ica to r assessm ent is available 
on  CD-ROM from  the E uropean  Topic 
C entre  on  M arine an d  Coastal E nvironm ent.

2.3.3. Selection o f  the statistical m ethod

Trend detection —  selection
T here  are two m ain  approaches to the 
assessm ent o f an  indicator.

1. Statistical tren d  detection.
2. C om paring the value w ith a reference 

value dete rm in ed  by experts ( ‘distance- 
to-target’ m ethodo logy). This app roach  
is useful w hen  only lim ited  tim e series are 
available.

For nu trien ts, however, th ere  is n o  such 
in ternationally  ag reed  set o f reference  values 
for indicators at e ither reg ional or E u ropean  
level. For tha t reason, this study inc luded  no  
assessments using background o r reference  
concen tra tions/values (B /RCs) or targets.

Trend calculation
T rend detection  for each  tim e series was 
p erfo rm ed  using the Trend-y-tector.

T he Trend-y-tector was discussed by a jo in t 
ICES/OSPAR w orking group , which 
recom m ended  im provem ents. It consists o f a 
com bination  o f th ree  statistical m ethods in  a 
suite for b o th  w ater quality da ta  an d  data  on 
loads.

T he starting  m eth o d  is the M ann-K endall test 
(M K), since this is the  sim plest m e th o d  tha t is 
robust in  detecting  downward trends. But the 
MK test is n o t the m ost pow erful m eth o d  for 
the detection  o f a linear trend . If  MK detects 
n o  significant trend , an  a ttem p t to detect one 
will be m ade using classical linear regression 
(LR), w hich is m ore pow erful in  this respect.

W hen b o th  m ethods fail to  detect any 
significant m onatom ic trend , it is still 
possible tha t a non-linear tren d  exists. In  that 
case, a sm oother test will be used, since this is 
the m ost pow erful m eth o d  o f detecting  n o n ­
linear trends.

This so-called W arren Suite application 
decides w hether or n o t th ere  is a significant 
(downward) trend .

Trend analysis o f water quality should  be 
p erfo rm ed  o n  data n o  m ore  th an  once a 
m onth . At sho rte r intervals, serial 
d ep en d en ce  may becom e strong  and  
seasonally ill-defined. These characteristics 
can seriously disturb  tren d  analysis. The 
in p u t for the  suite consists, for exam ple, o f 
yearly data. In  general, the  W arren  Suite 
application  can be used to evaluate tren d  
analysis on  tim e series w ith a m axim um  o f 32 
in d ep en d en t observations.

T he steps involved are as follows.

0. Set up  the statistical criteria.
1. Im p o rt data.
2. Calculate the M ann-K endall statistics.
3. Test the  hypotheses for M ann-Kendall.
4. Calculate the T heil slope.
5. P erfo rm  the runs test.
6. Estim ate the  tren d  size.
7. Calculate the sm oother curve.
8. Test the  hypotheses for the sm oo ther test.
9. P resen t o u tp u t in  case o f a significant

trend .
10. P resent o u tp u t in  case o f n o  significant

trend .

T he tren d  analyses o f b o th  the w ater quality 
data an d  the in p u t data were p erfo rm ed  on  
the log-transform ed tim e series using a two- 
sided test w ith a significance level o f 5 %. For 
the sm oo ther test, the significance level was 
adjusted  by a factor o f  0.8 (to 4 % ). This was 
done as a consequence o f the  advice o f the 
ICES statistical working g roup  o n  the use of 
the Trend-y-tector. T he Trend-y-tector is 
described at: h ttp ://w w w .w aterland .ne t/ 
rikz /osparw g /trend -y -tec to r/fo rm s.h tm .

T he use o f  the Trend-y-tector on  in p u t data 
has been  discussed w ithin OSPAR. Because of 
the influence o f the  n a tu ra l variability o f the 
river flow, th ere  is a p re fe rence  to use 
riverine in p u t data with adjustm ents for the 
flow variability. T h en  the data m ight show a 
b e tte r re la tionsh ip  w ith em ission reduction  
a t the sources. T he m ethodology for this 
fu rth e r re finem en t is w orked ou t w ithin 
OSPAR.

T he results shown h e re  ind icate  the cu rren t 
available in fo rm ation  an d  assessm ent on 
riverine and  d irect in p u t as such. It should  be 
n o ted  th a t this in fo rm ation  can be b e tte r 
linked to w ater concen tra tion  levels in  the 
coastal waters.

Box 2.8 shows the type o f  Excel files 
p ro d u ced  as a result o f the  tren d  calculation

http://www.waterland.net/
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Box 2.8 . Trend calculation results fo r phosphate —  exam ple

20  regions 169 sq u a re s 1 284 values

Region Square Period End-year N um ber  
o f years

C om ple te Trend
(%)

B-I-1-DK 316 1986-93 1993 8 y 0

B-I-1-DK 388 1988-93 1993 5 y 0

B-I-1-DK 390 1986-93 1993 6 n 0

B-I-1-DK 479 1988-97 1997 5 n 0

B-I-1-DK 500 1985-98 1998 14 y - 5 0

B-I-1-DK 513 1988-92 1992 5 y 0

Box 2.9 . M apping  criteria

> = 50 % d e c re a s e g re e n 'd e c re a s e '

> = 50 % no/l lmlted  t rend blue 'no /l lm lted  t rend

> = 50 % Increase red 'Increase '

50 % d e c re a s e  and  50 % no/llmlted t rend g re e n 'd e c re a s e '

50 % no/l lmlted  t r e n d  and  50 % Increase red 'Increase '

50 % d e c re a s e  and  50 % Increase blue 'no /l lm lted  t rend

With th ree  d ifferent  o u tc o m e s ,  th e  h ighes t  value d e te rm in e s  th e  colour.
With tw o  Identical  o u t c o m e s  for d e c r e a s e  and  no/l lmlted  t r e n d  th e  colour g r e e n  Is chosen .  With two 
Identical  o u t c o m e s  for Increase and  no/llmlted t rend  th e  colour red  Is chosen .

for the concentrations. For each square, 
indications were given o f the  period , the 
com pleteness o f the  data set, the  n u m b er of 
years an d  the tren d  value. In  the  exam ple, 
the tren d  value o f -5 0  % m eans a downward 
decrease o f 50 %.

T he base data (aggregated  data  from  ICES) 
and  a full overview o f tren d  calculations for 
n u tr ie n t concen trations is available on  CD- 
ROM w ithin the EEA. T he results o f  the 
tren d  detection  for inputs are  described in  
Section 2.4.4 (see especially Table 2.4).

2.3.4. Aggregation and presentation
T he results o f  the tren d  detection  for each 
square are classified as follows: score >10 % 
positive: increase; score >10 % negative: 
decrease; tren d  betw een 0 an d  10 %: n o /  
lim ited trend . T he n u m b er o f squares for 
each class are expressed as a percen tage of 
the total n u m b er o f squares in  each 
subreg ion  p e r country. This is rep resen ted  in  
the figures in  Section 2.4. T he m argin  of 
10 % in the  positive or negative tren d  takes 
in to  accoun t any possible inaccuracy in 
chem ical analysis results o r calculations. The 
results are  p resen ted  in  Excel figures.

For geographical p resen tations in  the  maps, 
the m axim um  o f th ree  categories p e r country

reg ion  have b een  fu rth e r aggregated  in to  
one overall ju d g m e n t in  accordance w ith the 
criteria p resen ted  in  Box 2.9.

2.3.5. Discussion  

Use o f  real data
T he m ethodology  was n o t discussed in  
advance w ithin the EIO N ET or any m arine 
convention organisation. T he selection o f 
data based on  info rm ation  aggregated  p er 
square has the disadvantage tha t it m akes it 
m ore difficult for the countries themselves to 
check the data th an  it would have b een  if  the  
geographical coordinates o f the  stations had  
been  used.

In  fact, the  whole p ro ced u re  described here  
for setting up  an  ind ica to r database would be 
m uch  m ore effective an d  reliable if  countries 
agreed  on  the set o f m onito ring  stations they 
w anted to  use for the  establishm ent o f the 
ETC /M C E ind ica to r database. A nticipating 
fu tu re  end-user requ irem ents, a decision 
would n eed  to be taken  w ithin the m arine 
convention organisations to give access to 
data for data processing by the EEA /ETC  on 
the basis o f  the  coord inates o f  the stations. 
T here  w ould th e n  have to  be fu rth er 
discussion o n  the m ethodology for the 
selection o f stations p e r country. For
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countries with a long coastline, spatial 
relevance w ould have to be balanced  against 
relevance o f  assessing com pliance with policy. 
G uidance developed w ithin the fram ew ork of 
the w ater fram ew ork directive and  
E urow aternet could be helpful.

Selection o f stations using ArcView
T he selection o f  stations in  a 20 km  zone 
using ArcView was done b o th  by NIVA and  
RIKZ. Because d ifferen t m aps o f the  coastline 
o f E urope were used, the resulting selections 
w ere n o t identical. It was decided, therefore , 
to con tinue  w ith the data set based on  the 
NIVA selection. This p rob lem  w ould no  
longer exist if th ere  were ag reem en t betw een 
the countries on  the stations to  be used. 
However, for o th e r assessments using ICES 
data, the EEA will have to decide on  the type 
o f pro jection  to  be used for m app ing  the 
E uropean  coastline. W hether it is to  be based 
on  the  CISCO database o r on  o th e r available 
E uropean  m aps is also a m atte r n eed in g  to  be 
discussed in  re la tion  to the  ICZM base and  
biodiversity base data  to  be developed.

Selection o f regions for aggregation
T he choice o f regions for aggregation m ade 
in  this re p o rt is prelim inary  only.

T he use o f O SPA R /H elcom  regional 
subdivisions needs to be discussed fu rth er 
with countries an d  the m arine convention 
organisations. Regions will probably  have to 
be defined  differently for d ifferen t purposes. 
W here m arine status indicators are 
concerned , rep o rtin g  p e r reg ional sea is 
significant as prioritisation  is im p o rtan t at 
this level (see also Box 1.1). T he n u m b er o f 
stations to  be used for fu rth e r assessm ent is 
also relevant in  this context. See also the 
discussion in  Section 2.4.4.

The use o f  background values and generic 
classification systems
An in tern a tio n a l w orkshop on  background 
concentrations o f  n a tu ra l com pounds in  the  
N orth  Sea (Laane, 1992) discussed 
background  concentrations o f phosphate , 
silicate, n itrite  an d  n itra te  for several regions 
with defined  salinity: waters flowing in  from  
oceanic regions, coastal regions an d  central 
parts o f the  N orth  Sea. T he experts w ere o f 
the op in ion  tha t n o  actual o r hypothetical 
data existed o n  concen trations o f  nu trien ts  in 
the N orth  Sea in  pristine times an d  they 
chose therefo re  the  next-best pre-1950 data. 
Ranges in  background  concen trations are 
given only for coastal waters in  the  sou thern  
N orth  Sea. These data indicate th a t the

classification used to assess n u trie n t levels in  
E uropean  coastal an d  m arine waters (EEA, 
1999b) ignores reg ional differences in  
background  concentrations. Such 
classifications, therefo re , m ight result in  false 
com parisons betw een d ifferen t coastal 
waters. T herefore, n o  background  values 
have b een  used in  this study.

2.4. Results

2.4.1. Introduction
M easures to  reduce  the in p u t o f 
an th ropogen ic  n u trien ts  an d  to p ro tec t the 
m arine env ironm ent are  being taken  as a 
result o f  various initiatives at all levels 
(national, E u ropean  an d  global, includ ing  
reg ional conventions an d  m inisterial 
con ferences). m arine  conventions 
acknow ledge the im portance  o f com pliance 
w ith EU directives an d  corresponding  
national legislation. Some o f the  
p rogram m es are listed in  Box 2.10.

Box 2 .1 0 . M ain international program m es

•  UN Global  P ro g ra m m e  of Action for the  
Pro tec t ion  of  th e  Marine Environment from 
L and-based  Activities

•  Helsinki C onvention  on th e  Pro tec t ion  of  th e  
Marine Environment of  th e  Baltic Sea A rea 1992

• OSPAR C onvention  for th e  Pro tec t ion  of  the  
Marine Environment of  th e  North-East  Atlantic 
1998

• EU directives:  Draft w a te r  f ram ew ork  directive;  
n itra te  directive

• M e d i te rran ean  action plan

In  the descrip tion  o f the  results, references 
to the  progress o f countries on  im plem enting  
m easures are  based on  the assessm ent of 
em ission data.

2.4.2. Nitrate and phosphate 

Introduction

T he ind icato r is for w inter concen trations (in 
Jan u ary  an d  February). This perio d  sees the 
least biological activity. T here  is a 
re la tionsh ip  betw een riverine loads of 
n itro g en  and  phosphorus an d  the 
concen tra tion  o f  n u trien ts  in  coastal waters, 
estuaries, fjords an d  lagoons. N utrien t 
concen trations are  basic factors affecting the 
biological state and , in  particular, 
phytoplankton, biomass, light conditions in 
the w ater colum n, d istribu tion  o f ben th ic  
vegetation an d  secondary p ro d u ctio n  o f 
ben th ic  fauna (Borum , 1996). Adverse effects 
o f eu troph ica tion  include low oxygen an d  
anoxic conditions an d  the occurrence  of
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Trends in phosphate concentrations Figure 2.1.

□ D ecrease  ■  N o/lim ited  trend B Increase

noxious algae bloom s. D ue to  variations in 
freshw ater run-off and  hydrogeographic 
variability o f the coastal zone an d  in ternal 
cycling processes, it is im possible directly to 
relate trends in  n u tr ie n t concen trations to 
m easures taken.

Results for phosphate
Temporal and spatial coverage 
T he basic database on  phosphate  contains 
m ore  th an  600 squares w ithin the 20 km  
zone. A total o f  169 squares were selected on  
the basis o f the criteria described above. As 
Figure 2.1 shows, the  n u m b er o f squares 
con tain ing  ICES data  varies p e r country  from  
25 for the N orth  Sea (the N etherlands) to 1 
for the Iberian  coastal zone o f  Spain. The 
spatial coverage p e r coastline is h igh  in  some 
countries, b u t could  probably be im proved in  
others.

Trends

Main results:
H alf o f  the coastal waters show little or no 
change in phosphate concentrations. 
However, 45 % o f the time series data show a 
substantial decrease, while about 5 % show  
an increase.

‘Eleven signatories to the final declaration  of 
the T h ird  In te rn a tio n a l C onference o n  the 
P ro tec tion  o f the  N orth  Sea have achieved 
the co n feren ce’s objective o f a 50 % 
reduc tion  in  phosphorus inputs in to  surface 
w aters’ (A ndersen an d  N iilonen, 1995), bu t

the results o f this study show tha t this 
em ission redu c tio n  is n o t reflected  in  all 
E u ropean  coastal waters.

T he redu c tio n  o f phosphorus in  detergents 
and  o th e r m easures in  the  catchm ent area  
have resu lted  in  a fall in  phosphate  
concentrations in  parts o f  the coastal zones 
in  som e regions, for exam ple, the  Skagerrak, 
the  Kattegat, the G erm an Bight an d  the 
D utch coastal zone. T he m ean  decrease in  
phosphate  concentrations over the  1985-97 
period  was 43 %, reflecting the reduc tion  in 
inputs.

R educed phosphate  loads in  the R hine have 
resu lted  in  an  average red u c tio n  o f 50 % in  
concentrations in  the  D utch  coastal zone 
since 1985 an d  a decline in  phytoplankton  
biomass. P resen t phosphate  concentrations 
in  the area are  still two to th ree  times h igher 
th an  m arine background  levels (De Vries et 
al., 1998). In  the G ulf o f F inland, leaching 
from  sed im ent has caused phosphate  
concentrations to increase recently  despite 
the  decrease in  ex ternal n u trie n t inputs. 
Overall, the  presence o f a large buffer of 
phosphorus in  coastal sedim ents has 
p reven ted  the reduc tion  o f phosphate  inputs 
being im m ediately reflected  in  a redu c tio n  of 
phosphate  in  coastal waters.

Aggrega tion and presenta tion 
T he results shown in  Figure 2.1 are  sorted  for 
the  ‘decreases’ category first, followed by the 
‘n o /lim ite d  tre n d ’ category an d  finally the
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‘increase’ category. This produces an  overall 
p ic tu re  for E urope tha t can  be taken  in  a t a 
glance. This is actually E uropean  inform ation  
at the h ighest aggregation level. However, the 
p resen ta tion  canno t be used to com pare 
individual countries a t the  m om ent, because 
o f im perfections in  the  data  availability with 
an  im balance in  the  n u m b er o f  squares along 
E u ro p e ’s coastlines.

Since the country-level aggregation  does no t 
p erm it any overview o f the  results p er 
reg ional sea, a fu rth e r aggregation  has been  
p roduced . This is p resen ted  in  Table 2.1 and  
the m ap showing trends in  n itra te  and  
p hosphate  in  A ppendix  3.

T he aggregation  p resen ted  in  Figure 2.1 
reveals a p red o m in an t decrease in  phosphate  
along the  N orth  Sea coasts o f the 
N etherlands an d  Germany. A round  those o f 
Belgium  an d  D enm ark, th ere  is 
p redom inan tly  n o /lim ite d  tren d  an d  n o /  
lim ited tren d  is likewise found  along the 
coasts o f the U nited  K ingdom  an d  Norway. In  
the Kattegat an d  Skagerrak, the  overall

p ictu re  is one o f little o r n o  change. In  the 
Swedish p a rt o f the Baltic Proper, phosphate  
has decreased, while on  the G erm an side 
th ere  is little o r n o  change. T he Belt Sea 
shows little o r n o  overall change an d  the G ulf 
o f F inland shows b o th  an  increase an d  lit t le /  
n o  tren d  in  equal p roportions. T he G ulf o f 
B othnia  shows a slightly positive p icture.

N ote tha t F in land regards the ICES base data 
for F inland as inapp ro p ria te  an d  therefo re  
provided its own estim ates for trends. These 
are  given in  Table 2.1.

Suitability of the indica tor
P hosphate  is a useful ind icato r for trend
detec tion  at the  E uropean  level.

T here  needs to be fu rth e r discussion with the 
M em ber States to de term ine  w hether this 
ind icato r assessm ent can be p erfo rm ed  using 
real values from  stations defined  fo r this 
purpose. Spatial coverage o f squares needs to 
be re la ted  to the catchm ent areas o f  m ain 
rivers. For those coastal zones w here the 
m ain  in p u t o f n u trien ts  is from  d irect run-off,

Table 2.1. Trends in phosphate concentrations

T re n d s —  p h o sp h a te  reg io n N u m b er o f  sq u a re s D ata  fo r  m ap p in g  —  
p h o s p h a te  %

Result

De­
c re a se

No

Limi­
ted

tren d

In­
c re a se

Total

0-II-3-NL North Sea NL (25) 21 3 1 25 84 12 4 100 North Sea NL (25) green

B-I-2-S Baltic Proper S (4) 3 1 0 4 75 25 0 100 Baltic Proper S (4) green

0-II-3-D North Sea D (22) 15 4 3 22 68 18 14 100 North Sea D (22) green

B-1-2-DK Baltic Proper DK (3) 2 1 0 3 67 33 0 100 Baltic Proper DK (3) green

0-II-1-DK Skagerrak DK (6) 4 2 0 6 67 33 0 100 Skagerrak DK (6) green

B-I-5-S Gulf o f Bothnia S (2) 1 1 0 2 50 50 0 100 Gulf of Bothnia S (2) green

B-I-1-DK Belt Sea DK(13) 6 7 0 13 46 54 0 100 Belt Sea DK(13) blue

0-II-2-S Kattegat S (15) 6 9 0 15 40 60 0 100 Kattegat S (15) blue

0-II-3-B North Sea B (5) 2 3 0 5 40 60 0 100 North Sea B (5) blue

0-II-3-DK North Sea DK (5) 2 3 0 5 40 60 0 100 North Sea DK (5) blue

0-II-2-DK Kattegat DK (11) 4 7 0 11 36 64 0 100 Kattegat DK (11) blue

B-I-1-D Belt Sea D (12) 3 9 0 12 25 75 0 100 Belt Sea D (12) blue

B-I-5-FIN Gulf o f Bothnia FIN 25% 75% 0 100% 25 75 0 100 Gulf of Bothnia FIN blue

0-11-1 -N Skagerrak N (9) 2 7 0 9 22 78 0 100 Skagerrak N (9) blue

B-I-2-D Baltic Proper D (7) 1 4 2 7 14 57 29 100 Baltic Proper D (7) blue

0-II-3-UK North Sea UK (14) 1 12 1 14 7 86 7 100 North Sea UK (14) blue

0-II-1-S Skagerrak S (5) 0 5 0 5 0 100 0 100 Skagerrak S (5) blue

0-II-3-N Skagerrak S (5) 0 2 0 2 0 100 0 100 Skagerrak S (5) blue

0-IV-1-E Bay o f Biscay and 
Iberian coast E (1)

0 1 0 1 0 100 0 100 Bay o f Biscay and 
Iberian coast E (1)

blue

B-I-4-FIN Gulf o f Finland FIN 50% 50% 100% 0 50 50 100 Gulf of Finland FIN red

73 81 7 161

45.3 % 50.3 % 4.3 % 100% (excl. FIN)

Criteria:
> = 50 % d e c re a s e
> = 50 % no/l lmlted t rend
> = 50 % red

g re e n 'd e c re a s e '
blue 'no/l lmlted  trend
red 'Increase '
g re e n 'd e c re a s e '
red 'Increase '
blue 'no/l lmlted  trend

50 % d e c re a s e  and  50 no/llmlted 
50 % no/llmlted and  50 % Increase 
50 % d e c re a s e  and  50 % Increase
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Trends in n itra te  concentrations Figure 2.2.

N itrate

■  N o/lim ited  trend

a selection o f stations for ind ica to r rep o rtin g  
at the  E uropean  level w ould be welcom e. Use 
o f symbols to indicate the streng th  o f  the 
tren d  could im prove the p resen ta tion  and  
overall quality o f the  indicator.

Results for nitrate
Temporal and spatial coverage 
T he basic database for n itra te  contains m ore 
th an  600 squares w ithin the 20 km  zone. A 
total o f 170 squares w ere selected on  the basis 
o f the  criteria  described above. As Figure 2.2 
shows, the  n u m b er o f squares p e r country 
varies from  25 for the N orth  Sea 
(N etherlands) to 1 for the  Iberian  coastal 
zone o f Spain.

Trends
No signatory State to the final declaration  o f 
the T h ird  In te rn a tio n a l C onference o n  the 
P ro tection  o f the N orth  Sea has achieved the 
co n feren ce’s objective o f  reducing  n itrogen  
inputs in to  surface waters by 50 %, bu t all 
N orth  Sea States are  expected  to have 
achieved a substantial red u c tio n  o f  n itrogen  
inputs in to  surface waters in  the o rd e r of 
25 % by the  target date (A ndersen and  
N iilonen, 1995).

Main results:
Nearly half o f  the time series data showed a

downward trend in nitrate concentrations in 
coastal waters, though there were also 
increases.

Table 2.2 an d  Figure 2.2 show for 45 % o f the 
squares p e r subreg ion  a downward tren d  in  
n itra te  concen trations in  coastal waters. A 
100 % decrease is restric ted  to subregions 
with only one  to six squares an d  may 
therefo re  be a resu lt o f the lim ited am o u n t of 
tim e series da ta  available. T he m ean  decrease 
in  n itra te  concen tra tion  (calculated 
exclusively on  the basis o f the  negative 
trends) is 38 % : h ig h er th an  would be 
expected on  the  basis o f 1995 country  data 
abou t na tional efforts to reduce  inputs. Part 
o f the  decrease appears to be due  to very low 
run-off from  rivers in  1996 an d  1997.

A bout 25 % o f the  squares p e r subreg ion  
show an  increase in  n itra te  concentrations. 
These are mostly subregions o f the  Baltic Sea, 
Kattegat an d  Skagerrak, w here the  increased 
n itra te  concen trations probably relate  to 
in te rna l fluxes (rem ineralisation  of 
n itro g e n ).

T he m ixed negative and  positive results in 
the  squares from  the D utch  coast should  be 
re la ted  to the  in fluence o f biological 
processes.
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Table 2.2 . Trends in n itra te  concentrations

Trends —  nitrate region N um ber o f  squares Data for m apping —  
nitrate %

Result

De­
crease

No

Limi­
ted

trend

In­
crease

Total

0-II-3-B North Sea B (6) 6 0 0 6 100 0 0 100 North Sea B (6) green

0-II-3-N North Sea N (2) 2 0 0 2 100 0 0 100 North Sea N (2) green

0-IV-1-E Bay o f Biscay and 
Iberian Coast E (1)

1 0 0 1 100 0 0 100 Bay o f Biscay and 
Iberian Coast E (1)

green

0-II-1-DK Skagerrak DK (6) 5 0 1 6 83 0 17 100 Skagerrak DK (6) green

0-II-1-S Skagerrak S (5) 4 1 0 5 80 20 0 100 Skagerrak S (5) green

B-I-1-D Belt Sea D (12) 9 2 1 12 75 17 8 100 Belt Sea D (12) green

0-II-3-D North Sea D (22) 13 5 4 22 59 23 18 100 North Sea D (22) green

B-I-1-DK Belt Sea DK (13) 7 3 3 13 54 23 23 100 Belt Sea DK (13) green

B-I-4-FIN Gulf o f Finland FIN 50% 50% 100% 50 50 0 100 Gulf of Finland FIN green

B-I-5-S Gulf o f Bothnia S (2) 1 1 0 2 50 50 0 100 Gulf of Bothnia S (2) green

0-II-2-S Kattegat S (16) 7 4 5 16 44 25 31 100 Kattegat S (16) green

0-II-2-DK Kattegat DK (16) 4 0 7 11 36 0 64 100 Kattegat DK (16) red

0-II-3-UK North Sea UK (14) 4 5 5 14 29 36 36 100 North Sea UK (14) red

0-II-3-NL North Sea NL (25) 7 11 7 25 28 44 28 100 North Sea NL (25) blue

0-11-1 -N Skagerrak N (9) 2 5 2 9 22 56 22 100 Skagerrak N (9) blue

B-I-2-D Baltic Proper D (7) 1 3 3 7 14 43 43 100 Baltic Proper D (7) red

B-I-2-DK Baltic Proper DK (3) 0 3 0 3 0 100 0 100 Baltic Proper DK (3) blue

B-I-5-FIN Gulf o f Bothnia FIN 75% 25% 100% 0 75 25 100 Gulf of Bothnia FIN blue

B-I-2-S Baltic Proper S (4) 0 2 2 4 0 50 50 100 Baltic Proper S (4) red

0-II-3-DK North Sea DK (4) 0 0 4 4 0 0 100 100 North Sea DK (4) red

73 45 44 162

45.1 % 27.8  % 27.2 % 100% (excl. FIN)

Criteria:
> = 50 % d e c re a s e g re e n 'd e c re a s e '
> = 50 % no/l imited t rend blue 'no/l lmlted  t ren d '
> = 50 % red red 'increase '
50 % d e c re a s e  and  50 no/limited g re e n 'd e c re a s e '
50 % no/limited and  50 % increase red 'increase '
50 % d e c re a s e  and  50 % increase blue 'no/l imited  t ren d '

Aggregation and presenta tion 
T he results are p resen ted  in  Figure 2.2 on  a 
falling scale w ith an  initial selection for the 
decreases, followed by the ‘n o /lim ite d  tre n d ’ 
category an d  finally the ‘increase’ category. 
This p roduces an  overall p ic tu re  for E urope 
tha t can be taken  in  at a glance. However, the 
p resen ta tion  canno t be used to com pare 
individual countries because o f the 
im balance in  the  n u m b er o f squares.

Since the country-level aggregation  does no t 
p erm it any overview o f the  results p er 
reg ional sea, a fu rth e r aggregation  has been  
p roduced . This is p resen ted  in  Table 2.2 and  
the m ap showing trends in  n itra te  and  
p hosphate  in  A ppendix  3.

T he results shown in Figure 2.2 an d  in  the 
m ap reveal a fairly positive p ictu re  w hich is 
slightly dom inated  by the regions with a 
restricted  n u m b er o f squares showing a 
100 % decrease. T he m apped  results show 
tha t n itra te  concen trations are declin ing  in  
the m ajority o f the  reg ional seas, while the 
Baltic P ro p er and  the D utch  p a rt o f  the

N orth  Sea still show increases an d  therefo re  
give cause for concern .

Su itab ility of the indica tor
N itrate is a useful ind ica to r for de tec tion  of
trends in  eu troph ica tion  at the  E uropean
level.

T here  needs to  be fu rth e r discussion betw een 
the M em ber States to de term ine  w hether this 
ind icato r assessm ent can be p erfo rm ed  using 
raw data  from  stations instead o f  spatially 
aggregated data  p e r square. Spatial coverage 
o f squares needs to be re la ted  to  the 
catchm ent areas o f m ain  rivers. For those 
coastal zones w here the  m ain  in p u t o f 
n u trien ts  is from  d irect run-off, a selection of 
stations for ind icato r repo rtin g  at the 
E uropean  level would be w elcom e. T he use 
o f symbols to indicate the  streng th  o f  the 
tren d  could im prove the p resen ta tion  and  
overall quality o f the  indicator.

Again, F in land provided its own overall trend  
figures for use in  Table 2.2.
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2.4.3. Bottom  oxygen concentrations 

Introduction
T he ind ica to r describes the m ean  
S ep tem b er-O cto b er concentrations o f  near­
bo ttom  oxygen. At this tim e o f the  year, the 
oxidation  capacity o f the sed im ent is nearly 
exhausted  an d  its oxygen consum ption  
increases markedly. T he Baltic area  an d  the 
G erm an Bight are  the areas m ost susceptible 
to oxygen deficit due to th e ir stratified 
waters. W hen oxygen falls below 125 fl.M/1 
(2m g 0../1 ), ben th ic  fauna is affected. Raised 
in p u t o f nu trien ts  in to  coastal waters 
increases the risk o f oxygen deficit. Areas of 
oxygen deficit are  probably far m ore 
w idespread th an  one w ould expect from  the 
data collected so far an d  delivered to ICES.

In  th eo ry  the best ind ica to r for oxygen 
deficiency should  be the n u m b er o f days in  
w hich the oxygen concen tra tion  is below 125 
pM /1. However, the  m axim um  frequency of 
m on ito ring  on  a com parable basis is once 
every 14 days.

This m eans tha t bo ttom  oxygen 
concen tra tion  can n o t be reg a rd ed  as a 
po ten tia l effect indicator, a lthough  it should  
be considered  as a potentially  robust state 
indicator. T he available data  at least reveals 
the p rob lem  areas. T here  are  no  data from  
countries w here the p rob lem  does n o t exist. 
T he prob lem  areas have a n a tu ra l sensitivity 
to oxygen deficiency, re la ted  to hydrological 
conditions, so the  ind icato r is valuable only 
as a w arning signal.

Results for bottom  oxygen 
Temporal and spatial coverage 
T he m ain  perio d  covered by ICES was found  
to be 1988-96. A ppropriate  tim e series data 
were available for the N orth  Sea, the  Baltic, 
the Skagerrak, the  K attegat an d  the G erm an 
Bight. A total o f  121 tim e series were 
selected. T he m ost data were available for the 
Skagerrak N an d  the K attegat S. R ecent years 
were available for the afo rem en tioned  
regions, the  Swedish coastal waters and  the 
coastal zone o f G erm any in  the Baltic Proper. 
T he trends are  p resen ted  in  Figure 2.3.

Trends
M ean values p e r subreg ion  are  all above the 
th resho ld  level o f  125 pM /1. For the 
in te rp re ta tio n  o f  the  data, it should  be n o ted  
tha t —  unlike in  the case o f  n u trien ts  —  a 
decrease in  m ean  oxygen values is a negative 
result.

Main results:
No overall trend in bottom  oxygen in the 
Baltic. More than 50 % o f the squares show  
n o/lim ited  trend. Decreases and increases 
are found in equal numbers.

At the subreg ional level, the  p a tte rn  is 
variable, bu t findings o f  n o /lim ite d  tren d  or 
decreases occur in  m ore  regions than  
increases. In  those regions w ith the longest 
tim e series, the p a tte rn  for each subregion 
included  increase, decrease an d  n o /lim ite d  
trend.

Trends in bo tto m  dissolved oxygen concentrations Figure 2.3.

B ottom  o x y g en
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Table 2.3 . Trends in bo tto m  dissolved oxygen concentrations

T ren d s —  b o tto m  o x y g en  reg io n N u m b e r o f  s q u a re s D ata  fo r  so rtin g  —  
b o tto m  o x y g en  %

De­
c re a se

No

Limi­
ted

tren d

In­
c rease

Total

0-II-3-D North Sea GE (1) 0 0 1 1 0 0 100 100 North Sea GE (1)

0-II-3-DK North Sea DK (4) 1 1 2 4 25 25 50 100 North Sea DK (4)

0-II-2-S Kattegat S (27) 5 11 11 27 19 41 41 100 Kattegat S (27)

0-II-2-DK Kattegat DK (12) 2 7 3 12 17 58 25 100 Kattegat DK(12)

B-I-1-DK Belt Sea DK(13) 1 9 3 13 8 69 23 10 Belt Sea DK(13)

B-I-2-DK Baltic Proper DK (14) 2 9 3 14 14 64 21 100 Baltic Proper DK (14)

B-I-2-S Baltic Proper S (6) 3 2 1 6 50 33 17 100 Baltic Proper S (6)

B-I-1-D Belt Sea D (10) 3 6 1 10 30 60 10 100 Belt Sea D (10)

0-11-1 -N Skagerrak N (19) 5 13 1 19 26 68 5 100 Skagerrak N (19)

B-I-2-D Baltic Proper D (4) 0 4 0 4 0 100 0 100 Baltic Proper D (4)

B-I-4-FIN Gulf o f Finland FIN (1) 0 1 0 1 0 100 0 100 Gulf o f  Finland FIN (1)

0-II-1-DK Skagerrak DK (3) 0 3 0 3 0 100 0 100 Skagerrak DK (3)

0-II-3-NL North Sea NL(1) 0 1 0 1 0 100 0 100 North Sea NL (1)

0-II-1-S Skagerrak S (5) 1 4 0 5 20 80 0 100 Skagerrak S (5)

B-I-5-S Gulf o f Bothnia S (1) 1 0 0 1 100 0 0 100 Gulf o f  Bothnia S (1)

24 71 26 121

19.8% 58.7 % 21.5 % 100.0% (excl. FIN)

Suitab ility o f the indicator 
T he m ethodology an d  frequency o f data 
collection follow OSPAR and  H elcom  
requirem ents, subject to  the  ICES rep o rtin g  
form at. T he m ost com m only used 
m easu rem en t probes do n o t m eet the 
requ irem en ts for m easu rin g ju st a few 
centim etres above the sea floor (D anish 
Environm ental P ro tec tion  Agency, 1998). 
O xygen concen trations can vary m arkedly 
from  day to day. R outine m easurem ents will 
fail to  detect episodes o f sud d en  oxygen 
deficit. T he frequency o f  sam pling does no t 
always perm it the  occurrence o f anoxic 
events to be m on ito red  in  detail.

This study indicates that, u n d e r the 
conditions o f the Trend-y-tector curren tly  in  
use, oxygen concen tra tion  seems to be too 
susceptible to n a tu ra l variation to be useful as 
a  stable indicator.

Given these reservations, it is conceivable 
tha t an  im proved m eth o d  o f tren d  detection  
based on  the ICES data, bu t taking account 
o f the  variability o f those data, m ight 
p roduce  a satisfactory po ten tia l indicator, 
defined  as the  frequency of low oxygen values 
in  the  relevant season (S ep tem ber-O ctober).

2.4.4. Input o f  nitrogen and phosphorus
Introduction: policy relevance 
T here  is a d irect rela tionsh ip  betw een 
riverine an d  d irect loads o f n itrogen  and  
phosphorus an d  the concentrations o f 
nu trien ts  in  coastal waters, estuaries, fjords 
an d  lagoons, which, in  tu rn , affect the

biological state. In  the  case o f  nu trien ts, m ost 
o f the  signatory States have m anaged  since 
1985 to  achieve a substantial redu c tio n  in  
inputs in  the  o rd e r o f  50 %, b u t this is no t 
true  o f n itra te  (see also Section 2.4.2). The 
m eth o d  o f m easuring  in p u t on  the  basis o f 
the total o f  riverine inpu t, d irect in p u t and  
atm ospheric  in p u t has been  subject to 
change.

Success in  m eeting  the 1985-based in p u t 
targets for n itrogen  an d  phosphorus canno t 
be assessed using the OSPAR figures for total 
load (d irect an d  rivers) because the  n o n ­
standard  m ethods o f calculation used before 
1990 re n d e r the figures from  th a t period  
non-com parable  w ith those after tha t date. 
Success could only be ju d g e d  if there  were a 
consistent data  set for the  in p u t o f the  Rhine 
catchm ent area  over the  en tire  1985-97 
p erio d  (Figure 2.4). This catchm ent area 
accounts for 25 % o f the total in p u t (d irect 
and  rivers) o f the  OSPAR region. T he Baltic 
Sea is the  second largest brackish water area  
in  the w orld an d  is th erefo re  the  reg ional sea 
m ost vulnerable to eu troph ication . Almost all 
coastal areas are  affected.

Results for nitrogen and phosphorus loads
Temporal and spatial availability
Due to incom pleteness and  non-com parability
o f the  o lder data, the best data  sets available
at the  m o m en t are  the  OSPAR data  for the
1990-96 perio d  an d  the 1995 H elcom  data
for the sum  o f riverine inputs and  d irect
discharges.
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The decrease in th e  input o f nitrogen into th e  Rhine over th e  1 9 8 5 -9 7  period  Figure 2.4.

Source: RIKZ.

Since the 1995 loads for the  EU Baltic 
countries canno t be com pared  w ith previous 
figures, no  com plete p ic tu re  can be obtained.

No data are  available for the EU countries in  
the MAP region.

Figures 2.5 an d  2.6 p resen t the riverine and  
direct loads o f  phosphorus an d  n itrogen .

Trends
T he results o f  the tren d  detection  are 
p resen ted  in  Table 2.4 an d  the m ap in  
A ppendix  8 showing inputs o f nu trien ts. 
Given the yearly flow variations an d  the short 
tim e series, the conclusions given below are 
o f lim ited  value.

Main results:
For the OSPAR region as a whole, there is no 
trend in nitrogen and phosphorus loads for 
the 1990-96 period. High loads in 1994, 1995 
and 1996 are attributed to high flow rates.

At the  reg ional level, th ere  is a decrease in  
n itrogen  loads in  the  K attegat an d  in  the 
A tlantic reg ion  (U K an d  Portugal).

Increasing n itro g en  load is found  in  the 
coastal zones o f the R hine catchm ent area, 
bu t the  figures are biased by the  shortness of 
the tim e series an d  the dom inance w ithin it 
o f the  h igh  flow rates for 1994 an d  1995 (see 
also Figure 2.4).

An increase in  n itro g en  load is found  for the 
C hannel region, dom inated  by the  River 
Seine. H ere, too, the  total in p u t is re la ted  to 
the flow rates, w ith h igh  figures for 1994 and  
1995. A n increased n itro g en  load is also 
found  for the Celtic Sea.

T here  has b een  a decrease in  phosphorus 
load in  the Kattegat, an d  a m ore gradual 
downward tren d  in  the  Skagerrak, C hannel 
and  Irish Sea. A slight increase in  the  loads in  
the  Celtic Sea an d  N orw egian Sea can be 
re la ted  to h ig h er flow rates.

Su itab ility o f the indicator
Because o f the  shortness o f the  tim e series, 
com bined  w ith the heavy d ep en d en ce  on  
n a tu ra l yearly variations in  the river flows, the 
in p u t data currently  available do n o t perm it 
sufficiently accurate identification o f this 
po ten tia l ind icato r to  justify its inclusion in 
the  ind ica to r database.

A tm ospheric inputs o f n itrogen , w hich 
account for abou t 25 % o f the  total input, 
have recently  b een  analysed toge ther with 
the d irect an d  river inputs (OSPAR, 2000). 
No tren d  in  atm ospheric in p u t o f  n itrogen  
was observed.

L onger tim e series m ight be constructed  if 
the  recen t load quantification  m ethods were 
to be applied  to  the o lder (pre-1990) data. In  
tha t way, m ore  reliable tren d  analyses could 
be perfo rm ed .

2.5. Discussion

2.5.1. Data availability
T he ICES oceanographic  database is, in 
principle, a good  source o f longer tim e series 
re la ting  to eu troph ica tion  indicators. 
However, its spatial coverage o f n itra te  and  
phosphate  data for the  coastal zones o f Spain 
and  Portugal is restricted.

In  o rd e r to be able to m ake use o f the  patchy 
countrydevel data on  n u trien ts  along the

Load N to  N orth S ea  from  Rhine ca tch m en t area tren d  is -  4 2  %
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Figure 2.5.

Sources: OSPAR; H elcom.

Total phosphorus load in coastal w aters  (north-east A tlantic , N orth  Sea, Baltic, fo r EU-15 + N orw ay  
and Iceland), 1 9 9 0 -9 6

Total p h osp h oru s load  (d irect + riverine) Into th e  OSPAR and  Baltic areas
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Figure 2.6. Total nitrogen load in coastal w aters (north-east A tlantic , N orth  Sea, Baltic, fo r EU-15 + N orw ay and Iceland), 
1 9 9 0 -9 6

Sources: O SPAR ; 
Helcom. Total n itrogen  load (d irect + riverine) Into th e  OSPAR and Baltic areas
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Table 2.4. Trends in input (d irect +  riverine) o f to ta l phosphorus and to ta l nitrogen into OSPAR regions, 1 9 9 0 -9 6

Region P N

(1) N orw egian  Sea 15 - 3

(2) Barents  Sea 0 8

1(1) Skagerrak - 4 3

I(2) K at tega t - 4 1 -  17

I(3) North  Sea 6 23

I(4) Channel - 2 5 43

11(1) Irish Sea - 2 5 - 2

11 (2) Celtic Sea 22 27

11(3) Atlantic 0 -  17

V Bay of Biscay and  Iberian C oast 0 - 6
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coast o f  the  M ed iterranean  Sea in  France, 
Italy an d  Spain, a central database 
com parable to the  existing ICES ones would 
have to be developed.

For fu tu re  assessments, in  view o f the  water 
fram ew ork directive, a d istinction needs to  be 
m ade betw een coastal zones reflecting the 
m ajor in p u t o f  n u trien ts  com ing from  rivers 
an d  a selected set o f  coastal zones reflecting 
d irect run-off.

2.5.2. Data processing
T he selection o f data w ithin the  20 km  zone 
using ArcView is sensitive to the  geographic 
p ro jection  o f  the  coastline an d  the scale 
used. In  this study, the  estuarine data  were 
excluded from  the  selection, b u t som e data 
suggest estuarine squares.

D ata processing o f m aterial from  inshore 
stations using GIS there fo re  calls for basic 
standards for defin ing the geographical 
coastline. This study used the CISCO 
defin ition  o f the coastline. F u rther 
investigation is req u ired  to establish w hether 
this choice can be recom m ended  in  the 
fu ture, or w hether a m odification o f this 
defin ition  is req u ired  in  view o f specific 
m arine an d  coastal zone assessments.

T he aggregation m ethods should  be the 
subject o f  fu rth e r discussion w ith the  EEA 
M em ber States. T he use o f  real data ra th e r 
th an  aggregated  data  p e r 100 km 2 square is 
recom m ended  in  o rd e r to increase the 
transparency o f the  in form ation  
m anagem en t process.

A ggregated values based on  the geographical 
coordinates o f the squares (cen tre) are no t 
easy to com pare w ith national data.

T he m eth o d  o f tren d  detection  requires 
fu rth e r exam ination  in  re la tion  to  those 
indicators w hich are highly susceptible to 
n a tu ra l variations. Possible m odifications 
m ust be evaluated. As the ICES organisation  
has recently  assessed the use o f the  Trend-y- 
tecto r for the  detection  o f trends in  riverine 
in p u t data, it m ight be the best body to take a 
fu rth e r look at this type o f da ta  as well.

2.5.3. Improvement o f  indicators
F urther w ork is req u ired  on  data  and  
indicators.

• N itrate an d  phosphate  concentrations: 
F uture  work on  the p resen ta tion  o f these 
indicators could m ake use o f  salinity data 
from  these squares in  o rd e r to com pare 
absolute values expressed at zero salinity. 
T hese values can be com pared  with 
background  concentrations. Based on  the 
w ork w hich has b een  done so far, especially 
for the  coastal zone, a m ore  precise set of 
reference  values for n u trien ts  w ould be 
advisable. Also, the m eteorological and  
hydrological conditions should  be taken 
in to  accoun t w hen  the indicators are 
developed fu rth e r because they can affect 
the  n u tr ie n t concentrations.
Efforts should  be m ade to establish an  
ind icato r database for n u trien ts  for those 
EU countries w ith M editerranean  coastal 
zones facing eu troph ica tion  problem s.

• B ottom  oxygen concentrations: Oxygen 
deficit is a param eter relevant to the  m ore 
in -depth  assessm ent o f the  quality status. As 
oxygen conditions are  heavily affected by 
local m eteorological an d  hydrographical 
conditions, this p aram eter canno t be 
ju d g e d  correctly w ithout add itional 
inform ation . As an  ind icato r for 
eu troph ica tion , it does n o t ap p ear to be as 
robust as n u tr ie n t concentrations. It is 
conceivable tha t an  im proved m eth o d  of 
tren d  detection  based on  the ICES data  bu t 
taking accoun t o f the  variability o f  the data 
m ight p roduce  a satisfactory po ten tia l 
indicator, defined  as the  frequency o f low 
oxygen values in  the relevant season
( S ep tem ber-O ctober ).

• A tm ospheric inputs o f n itrogen , w hich 
accoun t for approxim ately 25 % o f the total 
input, have recently  b een  analysed together 
w ith the d irect an d  river inpu ts in to  the 
N orth  Sea (OSPAR, 2000). No tren d  in  
a tm ospheric  in p u t o f n itrogen  was 
observed. In  the Baltic Sea, a 20-30 % 
decrease o f n itro g en  deposition  was 
observed (H elcom , 2001). T he total sum  of 
atm ospheric, d irect and  river inpu ts will be 
p resen ted  in  the nex t YIR on  the  subject of 
eu troph ication .

• L onger tim e series m ight be constructed  if 
the  recen t load quantification  m ethods 
w ere to be used on  o lder (pre-1990) data. 
This w ould perm it m ore  reliable trend  
analyses to be perform ed.
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3. Progress in integrated coastal 
zone management

3.1. Introduction

In teg ra ted  coastal zone m anagem en t (ICZM) 
is a dynamic, con tinuous and  iterative 
process o f sustainable m anagem en t designed 
to achieve sustainable use o f the coastal zone 
for all the  various in terest groups, including  
n a tu re  p ro tec tion  organisations.

C om m on problem s in  the  E uropean  coastal 
zones rela te  to  u n p lan n ed  developm ent, 
decline o f trad itional sectors, coastal erosion 
an d  lack o f app rop ria te  com m unications and  
transpo rt networks. Each o f the  reg ional seas 
faces d ifferent coastal pressures (see also 
C hap ter 1).

B oth densely popu la ted  an d  rem ote  areas are 
taken  in to  consideration.

A E uropean  ICZM strategy has been  
developed (E uropean  Com m ission, 2000a 
and  2000b). It was an n o u n ced  by the 
E uropean  Com m ission in  2000 an d  is now 
being  im plem ented . This strategy consists o f 
a  package o f tools, m ethods an d  instrum ents 
tha t the  Com m ission is an d  will be using to 
p rom ote  ICZM. O ne such step is the 
p roposal by the  Com m ission for a E uropean  
P arliam ent and  Council recom m endation  to 
the M em ber States. T he issue o f  the  n eed  for 
national m onito ring  an d  inform ation  
diffusion systems is inc luded  in  the draft 
recom m endation . T he ICZM strategy also 
touches o n  the  issue o f the  n eed  for 
in fo rm ation  at the  EU level. In  this respect, it 
notes the  ro le o f  the  EEA an d  the E uropean  
topic centres, b o th  in  genera ting  specific 
p roducts like an  upd ate  o f the  ‘C orine 
erosion atlas’ an d  the  C orine land  cover 2000 
project, bu t also in  the m ore general 
p rob lem  o f ICZM inform ation . T herefo re  the  
‘EU strategy on  ICZM ’ is n o t a substitute for 
con tinued  action  by the EEA —  on  the 
contrary, the  EU strategy needs to  be 
im p lem en ted  th ro u g h  action by the  EEA to 
p roduce  in fo rm ation  an d  indicators abou t 
the coastal zone.

Over recen t years, ICZM has b een  developed 
m ainly a t reg ional and  local levels and  
th ro u g h  the E uropean  dem onstra tion

program m e (E uropean  Com m ission, 1999a 
an d  1999b). Two in te rre la ted  approaches are 
im portan t: o n  the  one hand , the availability 
o f in fo rm ation  and, on  the  other, the 
com m unication  process w ithin an d  betw een 
the adm inistration , the  sectors involved and  
the general public, reflecting the 
developm ent o f m ultidisciplinary 
m anagem en t strategies an d  operational 
program m es. A dequate in fo rm ation  is a 
p rerequisite  for developing the 
u nderstan d in g  o f solutions to  the  p rob lem  of 
sustainable developm ent. T he m ain 
characteristics o f the com m unication  aspect 
are:

• horizon tal in teg ra tion  with a view to 
in teg ra ted  p lann ing , re la ting  to b o th  
socioeconom ic an d  ecological aspects and  
involving relevant stakeholders;

• vertical in tegra tion  o f the various 
adm inistrative bodies. T he level of 
com m unication  betw een national 
governm ent an d  lower adm inistrative 
levels;

• the  im portance  o f  public participation . 
A lthough there  are  obviously cultural 
differences, public partic ipation  is an  
essential p a rt o f  the  com m unication  
process at all levels in  every country.

T he p roposed  ind icato r for progress in  ICZM 
is based on  the above set o f  relevant aspects 
re la ted  to com m unication  for m anagem ent 
only an d  th erefo re  serves as a po ten tia l 
response indicator.

Many studies on  the  d ifferen t aspects of 
ICZM have already b een  pub lished  in  N orth  
Am erica. O ne exam ple o f  this is A  manual for 
assessing progress in coastal management (O lsen 
et al., 1999), w hich offers a five-step approach  
reflecting the coastal m anagem en t cycle. This 
is covered by an  overall questionnaire 
contain ing  126 questions. No a ttem p t has yet 
b een  m ade to  identify progress in  E urope on 
the basis o f a restricted  set o f  criteria. The 
a ttem pt p resen ted  here , originally 
u n d ertak en  for Environmental signals 2000, 
should  th erefo re  be seen as an  exercise 
d irec ted  at encourag ing  fu rth e r developm ent 
o f the  indicator.
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3.2. Methodology

This ICZM ind icato r has b een  investigated in 
collaboration  with the non-governm ental 
organisation  E uropean  U n ion  for Coastal 
C onservation (EUCC), w hich has rep o rted  
separately in  Elburg-Velinova et al. (1999). 
These reports  are  regarded  as in ternal 
docum ents, b u t can be m ade available by 
RIKZ at the  request o f EEA national focal 
points (NFPs) for country  verification.

In  collaboration with the EUCC, a set o f 
questions has b een  developed for a 
questionnaire  designed to  assess the d ifferent 
aspects o f progress in  ICZM (Box 3.1).

These questions were discussed at two 
workshops:

• T he N orcoast Sem inar in  Aalborg, 
D enm ark  (31 May 1999).

• T he Coastline ’99 C onference in  
M iedzyzdroje, Po land  (7 to 11 Ju n e  1999).

Representatives o f regions w ith ICZM 
expertise con tribu ted  to  both .

Box 3.1 . EUCC questions on progress in IC ZM

1. W h a t is th e  present status o f ICZM  in your 
country or region?

2. W h a t is th e  status o f in teg ra ted  analysis and 
planning fo r th e  coastal zone (land and sea)?

3. W h a t is th e  status o f horizontal coordination?

4. W h a t is th e  progress in vertical in tegration o f 
adm inistrative bodies?

5. W h a t is th e  d e g ree  o f public participation?

6. W h a t is th e  status o f th e  actual 
im plem entation  o f IC ZM  projects (see also 
question 1)?

T he percen tage  o f  coastline was initially 
suggested as the u n it o f m easurem ent.

From  the discussions with experts, it becam e 
clear th a t th ere  is n o t at p resen t enough  
regional-level in fo rm ation  available a t the 
righ t tim e to p ro d u ce  m ore th an  one 
ind icato r for ICZM. It em erged  tha t regional- 
level adm inistrative units were likely to be a 
be tte r u n it o f  m easu rem en t th an  the 
percen tage o f coastline.

A ‘progress in  ICZM in  coastal regions p er 
coun try ’ ind ica to r was th e n  identified . From

the EUCC questions, th ree  criteria  were 
selected: horizon tal in teg ration , vertical 
in teg ra tion  an d  public participation . Fully 
established ICZM p e r reg ion  should  show 
developm ents in  all these directions.

T he degree to  w hich these criteria  were m et 
was ju d g e d  on  the basis o f  expert op in ion  
g leaned  th ro u g h  discussion w ith EUCC 
pro ject officers. T he n u m b er o f  experts 
consulted  varied from  one to  th ree  p er 
country.

Low response to the  questionnaire  has been  
followed up  th ro u g h  personal contacts with 
country  experts.

Based on  the answers ob ta ined  an d  on  
add itional inform ation , four categories have 
been  established for the ind icator 
(Table 3.1).

Category 4, ‘Little or no  progress’, is also 
used w here n o  in fo rm ation  is available. This 
is the  case for abou t 10 % o f  the regions.

3.3. Results

Progress in  ICZM was assessed for a total o f 
181 regions in  14 d ifferen t countries. 
G erm any supplied  its own inform ation. 
A ppendix  5 provides a full overview o f the 
regions an d  th e ir status scores, while Figure 
3.1 gives an  overview o f progress p e r country 
and  p e r region.

A ppendix  6 shows progress in  ICZM in  the 
form  o f an  overview o f the  results o f the 
EUCC assessment. T he scale o f the  m ap does 
n o t allow the categories to  be rep resen ted  
exactly o n  the boundaries o f  the  regions.

From  this overview, the following conclusion 
can be drawn.

Main result:
In m ost countries, som e progress has been  
made in ICZM but ICZM has been fully 
established in only a few regions.

Figure 3.1 may be som ew hat m isleading as 
regards the  n u m b er o f regions placed in  
Category 4. This may be biased by the fact 
tha t no  in fo rm ation  was available for a 
n u m b er o f regions. T here  may also be 
differences o f op in ion  betw een experts. 
Sweden may be underestim ated  for this 
reason.
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Table 3 .1 . Criteria used to  d e term in e  progress in establishing IC ZM

C ategory E xtent o f progress Criteria

1 Fully es tab l ished  
ICZM

Refers to  th o se  reg ions  w h ere  ICZM Is In o p e ra t io n  for th e  whole 
coastal a rea .  In th e s e  cases,  th e  ICZM p ro cess  Includes th e  following 
key e lem en ts .
H orizontal in tegration:  I n teg ra ted  a p p ro a c h  to  planning (Including 
env ironm enta l  and eco n o m ic  Issues).
Vertical in tegration:  Administrat ive b o d ie s  working to g e t h e r  a t  both  
S ta te  and  regional levels.
Public participation: Public part ic ipation or  consu lta tion  In cross- 
sectoral  planning.

2 Partially es tab l ished  
ICZM

Regions w here  ICZM Is In o p e ra t io n  In specific  a reas  of  th e  coast ,  but  
not  for th e  reg io n 's  coas t  as  a whole.

3 ICZM In p ro g ress Regions w here  ICZM has r e ach ed  th e  s t a g e  of active p rep a ra t io n  for 
th e  w hole  or par t  of  th e  coast .

4 Little or  no p ro g ress Regions w h ere  th e re  are  so m e  env ironm en t  and  spatia l planning tools,  
bu t  key e le m e n ts  of  ICZM are still missing.
Regions w here  ICZM Is no t  even  be ing  c ons ide red .

Figure 3.1. Progress in in teg ra ted  coastal zone m anagem ent

■  1. % region s with fully estab lish ed  ICZM □  2 . % region s with partially estab lish ed  ICZM
□  3 . % region s with ICZM in p rogress ■  4. % region s with little or no progress

Based on  the EUCC rep o rt in  Elburg- 
Velinova et al. (1999), the following general 
conclusions can be draw n for the d ifferent 
countries. At the national level, in teg ra ted  
coastal zone m anagem en t is n o t always 
identified  as a specific policy issue, a lthough  
basic features o f  it are gradually being 
in co rpo ra ted  in to  the ongoing 
harm onisation  an d  coo rd ination  of 
adm inistrative an d  legislative fram eworks and  
physical p lann ing  systems. In  D enm ark, for 
instance, the D anish P lanning  Act prescribes 
contact betw een the  State, the counties and  
the m unicipalities in  top-down an d  bottom - 
up  com m unication .

In  the N etherlands, na tional policy p lann ing  
for environm ental an d  spatial p lann ing  and  
w ater m anagem en t includes p rocedures for 
bo th  horizon tal an d  vertical in teg ra tion  and  
ICZM is fully established in  the D utch p a rt o f 
the W adden Sea.

In  France, the  ICZM concep t has m ade rap id  
progress over recen t years an d  th ere  are two 
regions w here ICZM has b een  partly 
established. In  Germany, the developm ent o f 
national parks in  the  coastal zone is playing 
an  im portan t role in  coastal zone 
m anagem ent. In  the  Scandinavian countries, 
som e progress is being  m ade at the  local 
level, b u t in form ation  for the whole o f the  
coastline is lim ited.
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Basic data  ICZM Table 3.2.

Country Coastal 
regions 
Total #

1. Regions 
w ith  fully  

established  
ICZM

2. Regions 
w ith  partially  

established  
ICZM

3. Regions 
w ith  IC ZM  in 

progress

4. Regions 
w ith  little  or 
no progress

N ethe r lands 5 2 1 2 0

United  Kingdom 49 1 0 11 37

G erm any 4 0 4 0 0

France 11 0 2 3 6

G re e c e 12 0 1 5 6

Italy 15 0 1 5 9

D enm ark 14 0 0 14 0

Portugal 7 0 0 5 2

Spain 10 0 0 5 5

Belgium 2 0 0 1 1

Norway 14 0 0 5 9

Finland 10 0 0 3 7

S w eden 14 0 0 3 11

Ireland 14 0 0 2 12

181 3 9 64 105

Sources: Elburg-Vellnova 
e t  al. (1999); for Germ any: 
NFP, U m w el tb u n d esam t .

N ote: For th e  p u rp o se s  of this tab le ,  th e  te rm  'coasta l  reg ions '  m e a n s  administrative b o d ie s  with principal 
responsibili ty for spatia l and  env ironm enta l  planning.

In  the U nited  K ingdom , m ost initiatives are 
locally based with strong public consultation. 
T he D orset coast strategy’s princip les and  
action  plans include key elem ents of 
horizontal an d  vertical in tegra tion  as well as 
public participation . In  several o th e r regions, 
ICZM is in  progress.

Ire land  is working on  a national-level ICZM 
policy an d  ICZM is in  progress in  som e 
regions. In  Spain, m ost o f  the  au tonom ous 
regions have elem ents o f ICZM inco rp o ra ted  
in to  the ir p lann ing  systems. Vertical 
in tegra tion  is n o t strongly developed and  
th ere  are  overlaps in  m anagem ent 
responsibilities a t national an d  regional 
levels. G ood exam ples also exist a t the  local 
level. In  Portugal, coastal zone p lann ing  
princip les exist a t the  national level an d  offer 
a good fram ew ork for horizontal and  vertical 
in tegration . R egional plans are  in  
developm ent, som e o f them  at an  advanced 
stage. In  G reece, efforts are being  m ade to 
im prove coord ination  betw een m inistries. 
Efforts to  reduce  the effects o f water 
po llu tion  are a m ajor priority  in  this respect. 
O n  the island o f Rhodes, th ere  is an  
in teg ra ted  m anagem en t program m e an d  in 
the Cyclades m ajor efforts are  being m ade 
with local com m unities an d  m unicipalities. 
Several EU -funded projects are supporting  
ICZM developm ent at the  reg ional level.

3.4. Discussion

3.4.1. Improvement o f  indicators
A m ore  tran sp aren t system o f da ta  collection, 
division o f  coastal regions an d  criteria  for 
expert ju d g m e n t is necessary to achieve 
acceptance o f the  ICZM indicator. B uilding 
this ind icato r on  in te rna l EUCC reports  is 
n o t a transparen t approach , b u t was the only 
op tion  in  this first app roach  to a response 
ind icato r on  ICZM. Any fu rth e r developm ent 
o f this ind ica to r should  bu ilt on  publicly 
available data an d  inform ation.

Basic features o f  the ICZM process are 
horizontal in teg ra tion  o f all sectors and  
stakeholders involved, vertical in tegra tion  
betw een the d ifferen t adm inistrative levels, 
the  level o f partic ipation  an d  the availability 
o f adequate  inform ation . Cultural 
differences in  the  in te rp re ta tio n  o f these 
elem ents call for a tailor-m ade general 
assessm ent fram ework. T here  is th o u g h t to 
be a n eed  to w ork w ith representatives o f the 
relevant stakeholders an d  adm inistrative 
levels to  identify critical success factors based 
on  m ore  quantifiable criteria. This should  be 
seen in  the  contex t o f  the  ICZM strategy of 
the  E uropean  Com m ission. Systematic data 
flow on  ICZM progress can be stim ulated 
th ro u g h  the  E uropean  ICZM strategy. New 
efforts by the E uropean  U n ion  to encourage 
the developm ent o f ICZM should  take 
account o f  the  n eed  for a practical a ttitude



Testing of indicators fo r the marine and coastal environm ent in Europe

towards the use o f  a E uropean  ind icato r for 
progress in  ICZM. T he classification used in  
this study has proved to  be o f  operational 
value.

T he progress in  ICZM ind icato r could be 
developed in  a m ore  quantitative way than  
has b een  done in  this study. A m ore  detailed  
checklist, draw n up  in  collaboration  with 
reg ional experts, w ould surely deep en  
u n derstand ing  o f the progress m ade an d  the 
problem s encoun tered .

To achieve a rap id  an d  systematic exchange 
o f in fo rm ation  on  this indicator, it is essential 
to p roduce  a p ro p e r defin ition  o f the 
netw ork involved an d  the  basic 
(adm inistrative) level o f in form ation  
gathering . T he boundaries o f  the coastal 
regions in  w hich ICZM is in  progress do no t 
always coincide with those o f  the 
adm inistrative units. It may be feasible to 
collect the necessary in fo rm ation  in  181

regions, bu t the  only way to provide p ro p er 
insight in to  the in fo rm ation  ob ta ined  is to 
m ap it.

T he national-level aggregation  practised  in 
this study has the disadvantage o f h in d erin g  
com parison betw een countries. A lthough this 
should  n o t be a ttem pted , the  p resen ta tion  in  
Figure 3.1 invites it. A lternatives to  the 
aggregation  o f  reg ional in fo rm ation  at 
national level are  best w orked ou t in  
collaboration  with the  ICZM contact persons.

W ithout p ro p e r su p p o rt from  a E uropean  
ICZM strategy, it is unlikely th a t the regions 
will cooperate  fully w ith a regu lar regional 
assessment.

T he use o f the  EIO N ET to set up  a 
fram ew ork for reg ional assessm ent should  be 
investigated fu rth e r with the EEA m em ber 
countries.
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Appendices

Appendix 1 
Full list of parameters from the ETC/MCE indicator 
questionnaire 1999
Param eters Units

Sheet: General

TABLE 1: G enera l  characteristics

TABLE 2: Biological characteristics

Sheet: Eutrophication

TABLE E-1: TOTAL P (year-round) pmol/l

TABLE E-2: TOTAL P (winter) pmol/l

TABLE E-3: ORTHOPHOSPHATE (winter) pmol/l

TABLE E-4: TOTAL N (year-round) pmol/l

TABLE E-5: TOTAL N (winter) pmol/l

TABLE E-6: NITRATE (winter) pmol/l

TABLE E-7: NITRITE (winter) pmol/l

TABLE E-8: NITRATE + NITRITE (winter) pmol/l

TABLE E-9: AMMONIUM (winter) pmol/l

TABLE E-10: TOTAL N/TOTAL P RATIO (year-round) value

TABLE E-11 : NITRATE + NITRITE/PHOSPHATE RATIO (year-round) value

TABLE E-12: DISSOLVED OXYGEN or SATURATION mg/l

TABLE E-13: SILICATE pmol/l

TABLE E-14: ALGAL BLOOMS (choose  a p p ro p r ia te  units) km2/ y e a r /n u m b e r /n i

TABLE E-15: TOXIC ALGAE (species  1) 106 ce  I Is/I

TABLE E-16: TOXIC ALGAE (species  2) 106 ce  I Is/I

TABLE E-17: TOXIC ALGAE (species  3) 106 ce  I Is/I

TABLE E-18: PHAEOCYSTIS SP. 106 ce  I Is/I

TABLE E-19: DIATOM/FLAGELLATE RATIO (spring —  b a s e d  on biovolume/l) d im ension less  value

TABLE E-20: DIATOM/FLAGELLATE RATIO ( s u m m e r —  b a s e d  on biovolume/l)  d im ension less  value

TABLE E-21 : CHLOROPHYLL A (summer) pg/i

TABLE E-22: SEA GRASSES (cover  Z ostera  sp .  or  Posidonia  sp.) ha

TABLE E-23: SEA GRASSES (maximum d e p th  of  occurrence) m

TABLE E-24: SEAWEEDS (cover) ha

TABLE E-25: SEAWEEDS (maximum d e p th  occurrence) m

TABLE E-26: MICROPHYTOBENTHOS (biomass) mg chlorophyll/m2

TABLE E-27: SOFT BOTTOM M ACROZOOBENTHOS (>1 mm) biom ass g / m 2 ash free dw

TABLE E-28: INPUT TOTAL P en te r ing  w a te r  system 103 kg

TABLE E-29: INPUT TOTAL N en te r ing  w a te r  system 103 kg

TABLE E-30: INPUT TOTAL C en te r ing  w a te r  sys tem 103 kg

TABLE E-31 : Relevant l i te ra tu re / r e p o r ts /o th e r  information on eu troph ica t ion

Sheet: Harm ful substances

TABLE HS-1: Cd in s e d im e n t m g/kg  dw
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Param eters Units

TABLE HS-2: Cr in s e d im e n t m g/kg  dw

TABLE HS-3: Cu in s e d im e n t m g/kg  dw

TABLE HS-4: Hg in s e d im e n t m g/kg  dw

TABLE HS-5: Pb in s e d im e n t m g/kg  dw

TABLE HS-6: Zn in s e d im e n t m g/kg  dw

TABLE HS-7: PAH in s e d im e n t m g/kg  dw

TABLE HS-8: PCB in se d im e n t pg /kg  dw

TABLE HS-9: TBT in se d im e n t pg /kg  dw

TABLE HS-10: DDT in s e d im e n t  (sum DDT + DDE + DDD) m g/kg  dw

TABLE HS-11 : PAH in s u s p e n d e d  m a t te r m g/kg  dw

TABLE HS-12: PCB in s u s p e n d e d  m a t te r m g/kg  dw

TABLE HS-13: TBT in s u s p e n d e d  m a t te r m g/kg  dw

TABLE HS-14: RADIATION mBq/l

TABLE HS-15: Cd IN MUSSEL dry tissue pg /kg  dw

TABLE HS-16: Cr IN MUSSEL dry tissue pg /kg  dw

TABLE HS-17: Cu IN MUSSEL dry tissue pg /kg  dw

TABLE HS-18: Hg IN MUSSEL dry tissue pg /kg  dw

TABLE HS-19: Pb IN MUSSEL dry tissue pg /kg  dw

TABLE HS-20: Zn IN MUSSEL dry tissue pg /kg  dw

TABLE HS-21 : DDT IN MUSSEL dry tissue (sum DDT + DDE + DDD) pg/kg  dw

TABLE HS-22: PAH IN MUSSEL dry tissue p g /kg  dw

TABLE HS-23: PCB IN MUSSEL dry tissue p g /kg  dw

TABLE HS-24: TBT IN MUSSEL dry tissue pg /kg  dw

TABLE HS-25: RADIONUCLIDES IN MUSSEL dry tissue pg /kg  dw

TABLE HS-26: Cd IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-27: Cr IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-28: Cu IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-29: Hg IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-30: Pb IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-31 : Zn IN FISH (please specify tissue) pg /kg  dw

TABLE HS-32: DDT IN FISH (please specify  tissue) (sum DDT + DDE + DDD) pg /k g  dw

TABLE HS-33: PAH IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-34: PCB IN FISH (please specify tissue) pg /kg  dw

TABLE HS-35:TBT IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-36: RADIONUCLIDES IN FISH (please specify  tissue) pg /kg  dw

TABLE HS-37: DDT IN MAMMAL (sum DDT + DDE + DDD) p g /k g  dw

TABLE HS-38: PCB IN MAMMAL pg/kg  dw

TABLE HS-39: INPUT Cd en te r ing  w a te r  sys tem 103 kg

TABLE HS-40: INPUT Cr en ter ing  w a te r  sys tem 103 kg

TABLE HS-41 : INPUT Cu en te r ing  w a te r  system 103 kg

TABLE HS-42: INPUT Hg en te r ing  w a te r  sys tem 103 kg

TABLE HS-43: INPUT Pb en ter ing  w a te r  sys tem 103 kg

TABLE HS-44: INPUT Zn en te r ing  w a te r  system 10 3 kg

TABLE HS-45: INPUT DDT en te r ing  w a te r  sys tem  (sum DDT + DDE + DDD) 103 kg

TABLE HS-46: INPUT PAH en te r ing  w a te r  sys tem 103 kg

TABLE HS-47: INPUT PCB en ter ing  w a te r  sys tem 103 kg

TABLE HS-48: INPUT TBT en ter ing  w a te r  sys tem 103 kg

TABLE HS-49: Relevant l i te ra tu re / re p o r ts /o th e r  information on harmful
su b s tan ces

Sheet: Oil pollution
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Param eters Units

TABLE OP-1: OIL SPILLS on surface 1 000 kg

TABLE OP-2: COASTLINE AFFECTED km

TABLE OP-3: BIRDS AFFECTED n u m b er

TABLE OP-4: MAMMALS AFFECTED n u m b er

TABLE OP-5: INPUT: OIL AND GAS INDUSTRY (direct) 1 000 kg/year

TABLE OP-6: INPUT: ACCIDENTS 1 000 kg/year

TABLE OP-7: INPUT: SHIP DISCHARGES 1 000 kg/year

TABLE OP-8: INPUT: RIVERINE INPUT 1 000 kg/year

TABLE OP-9: Relevant l i te ra tu re / re p o r ts /o th e r  information on oil pollut ion 

D efinition o f sum m er/w inter:
Recipients  of  th e  ques t ionna ire  w ere  asked  to  indicate in th e  relevant ta b le s  which pe r io d s  w ere  cons idered  
'sp r ing '  and  ' s u m m e r '  for th e s e  p a ram e te r s .
For winter, th e y  w ere  asked  to  use th e  tw o -m o n th  per iod  in Ja nua ry  and February, while it w as s u g g e s t e d  th a t  
spring and  s u m m e r  should  b e  th e  tw o  or  th re e  m o n th s  with least product ion .
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Appendix 2 
Six maps: Locations of selected squares for phosphate, 
nitrate and bottom oxygen

Map 1 : Regions of OSPAR and Helcom per country

Map 2a: ICES data aggregated in 1 0 x 1 0  km2 squares in 
(20 km) — north-east Atlantic

the coastal zone

Map 2b: ICES data aggregated in 1 0 x 1 0  km2 squares in 
(20 km) — Baltic Sea

the coastal zone

Map 3: Selected squares of phosphate

Map 4: Selected squares of nitrate

Map 5: Selected squares of bottom oxygen

N ote: N eighbour ing  sq u a re s  may a p p e a r  as  larger single clusters. 
C olours def ine  country  zo n e s  p e r  regional sea.
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Regions o f OSPAR and Helcom  per country M ap 1

Regions o f  OSPAR and HELCO M  (Baltic) p e r cou n try

B —  Baltic area
O —  OSPAR area
B-l = Baltic Sea
O-l = Arctic Waters
O-ll = Greater North Sea
O-lII = The Celtic Seas
O-IV = Bay of Biscay an Iberian Coast
O-V = Wider Atlantic

source: RIKZ

ETC

Ü I

O - V
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M ap 2a ICES data  ag g reg a ted  in 10 x  10 km 2 squares in th e  coastal zone (20  km) —  north-east A tlantic

I c e s  d a t a  a g g r e g a t e d  in 1 0 x 1 0  k m 2 s q u a r e s  in t h e  c o a s t a l  z o n e  ( 2 0  k m )

source:  GISCO 1998 
Ices
Data compilation RIKZ

ETC



Appendices 39

M ap 2 bICES data ag g reg a ted  in 1 0 x 1 0  km 2 squares in the coastal zone (2 0  km) —  Baltic Sea

I-I-5-S

l-l-5-FIN

0-11-1-NO

0-11-1-S

I-I-2-S

0 -II-1 -D K
0 -II-2 -S

0 - ÏI- :

0 - II-3 -

I-I-2-DK
I-1-D K '

I-I-2 -D

I-I-1 -D

I c e s  d a t a  a g g r e g a t e d  in 1 0 x 1 0  k m 2 s q u a r e s  in t h e  c o a s t a l  z o n e  ( 2 0  k m )  

R e g i o n s  o f  O S P A R  a n d  H E L C O M  ( B a l t i c )  p e r  c o u n t r y
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M ap 3 S elected squares o f phosphate

■

Selected squares of Phosphate

ETC
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Selected squares o f n itra te  M ap 4

Selected squares of Nitrate

ETC
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M ap 5 S elected squares o f bo tto m  oxygen

f

Selected squares of bottom Oxygen

FTC
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Appendix 3 
Map: Trends in nitrate and phosphate

Trends in n itra te  and phosphate M ap 6

Trend in nitrate and phosphate  (1985-1998)
= coastal zone is 20 km

N

P) = tre n d  in n itra te

source  data: ICES

ETC= tre n d  in phospha te
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Appendix 4 
Map: Trends in nitrogen and phosphorus loads per 
regional sea

M ap 7 Trends in nitrogen and phosphorus loads per regional sea

Trend in nitrogen and phosphorus  load per regional sea (1985-1996)
= coastal zone is 20 km source data: OSPAR

N

p  = tre n d  in n itro g e n  load

p
(J = tre n d  in phosphorus load

mm decrease 
i i increase
i— i n o /lim ite d  tre n d  o r equal increase and decrease
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Appendix 5 
ICZM progress per region per country

Country Region Level Country Region Level Source: Elburg-Vell 
e t  al. (1999).

Belgium W est-V laanderen 3

A n tw e rp e n -S c h e ld e m o n d 4

D enm ark Kobenhavn 3

F re den  ksborg 3

Roskllde 3

Stors trom 3

Vestsjælland 3

Fyn 3

Vejle 3

Ârhus 3

Vlborg 3

Nordjylland 3

Rlngkjoblng 3

Rlbe 3

Sonderjylland 3

Bornholm 3

Finland Kymenlaakso 3

Itä-Uuslmaa 3

Helsinki 4

Uuslmaa 3

S ou th -w e s te rn  Finland 4

Aland 4

Satakunta 4

C oun ty  of  Vaasa 4

N or thern  O s tro b o th n la 4

Lapland 4

France N ord —  Pas-de-Calals 3

Picardie 4

H au te -N orm and le 2

B asse -N orm andle 2

B re tagne 2

Pays d e  la Loire 4

P o l tou -C hare n te s 3

Aquitaine 3

Languedoc-Rousslllon 4

Prove nce-A lpes-C ôte  
d 'Azur

4

Corse 4

G erm any (*) Baltic Sea M ecklenburg-

V o rp o m m ern 2

Baltic Sea Schleswig- 
Holstein

2

North Sea Schleswig- 
Holstein

2

North Sea N iedersachsen 2

N orw ay Finnmark 4

Trom s 4

Nord land 4

N ord-T ronde lag 4

Sor-Trondelag 4

M ore og  Romsdal 4

N or thern  Fjord-Reglon 
(Sogn og  Fjordane

4

S ou thern  Fjord Region 
(Hordaland)

3

R ogaland (with Stavanger) 3

V es t-A gder  (with 
Krlstlansand)

3

A us t-A g d er  (with Arendal) 3

Telem ark  (with Sklen) 3

Vestfold 4

Ostfo ld  (with Frederlkstad) 4

Portugal N orte 3

C en tro 3

Lisboa e Vale d o  Tejo 4

A lente jo 4

Algarve 3

A çores 3

M adeira 3

Spain Pais Vasco 3

C antabria 4

Asturias 4

Galicia 4

Andalucía 3

Murcia 4

C o m u n id ad  Valenciana 3

Cata luña 3

Baleares 3

Canarias 4

Sw eden Bohuslän 3

Hailands län 4

Krist lanstads län 4

M alm öhus län 4

Bleklnge Län 3

Kalmar län 4

Ö s te rg ö t la n d s  län 4

S ö n d e rm a n la n d s  län 3

Stockholm s län 4

U ppsala  län 4

G äv leb o rg s  län 4

V äs ternorr lands  län 4

V ä s te rb o t t e n s  län 4

N o r rb o t te n s  län 4
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Country Region Level Country Region Level

G reece Epirus 3

W e s t  G re e c e 4

Ionian Islands 4

Ste rea 4

P e lo p o n n e s e 4

Attica 3

Thessaly 3

Central M acedonia 3

East M acedon ia 3

Islands of  North  A e g e a n 4

Islands of  Sou th  A e g e a n 2

Cre te 4

Ireland Louth 4

M eath /Louth 4

Dublin 4

Wicklow 4

Wexford/Kilkenny 4

W ater fo rd 4

Cork 3

Kerry 4

Limerick 4

Clare 4

Galway 4

Mayo 4

Sligo 4

D onegal 3

Italy Liguria 3

Toscana 4

Lazio 4

C am pan ia 3

Basilicata 4

Calabria 4

Puglia 3

Molise 4

Abruzzo 3

Marche 4

Emilia-Romagna 4

V en e to 2

Friuli 4

Sicilia 3

S a rd eg n a 4

N etherlands Zeeland 2

Zuld-N eder land 3

N o o rd -N e d e r la n d 3

G roningen 1

Friesland 1

U nited
Kingdom Kent 3

Essex 4

Suffolk 4

Norfolk 4

Lincolnshire 4

H um bers ide 4

North Yorkshire 4

Cleveland 4

Durham 4

Sunder land 4

N orth u m b erlan d 4

Borders 4

Lothian 3

Central 4

Fife 4

Tayslde 3

G ram pian 4

Highland 3

O rkney  Islands 4

Shetland 4

W e s te rn  Isles 4

Stra thclyde 4

Dumfries and  Galloway 4

Cumbria 3

Lancashire 3

Liverpool 4

Cheshire 3

Clwyd 4

G w ynedd 4

Dyfed 4

W e s t  G lam organ 4

M id-G lam organ 4

South  G lam organ 4

G w en t 4

G louces tersh ire 4

Avon 4

S o m erse t 4

Devon 3

Cornwall 3

Dorset 1

Hampshire 4

Isle o fW lg h t 3

W e s t  Sussex 4

East Sussex 3

Isle of  Man 4

Down/Uls ter 3

Antrim/Ulster 4

Derry or  D onegal 3

Channel Islands 4

(*) A d a p te d  following NFP G erm an y  co m m en ts .
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Appendix 6 
Map: Progress in ICZM

Progress in ICZM M ap 8

P r o g r e s s  in I n t e g r a t e d  C o a s t a l  Z o n e  M a n a g e m e n t  ( I C Z M )  p e r  r e g i o n .

■  e s t a b l i s h e d  I C Z M  

p a r t i a l l y  e s t a b l i s h e d  I C Z M  

I C Z M  In p r o g r e s s

■  l i t t l e  o r  n o  p r o g r e s s

ETC
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