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The word ‘eutrophication’ has its root in two Greek words: ‘eu’ which means ‘well’ and ‘trope’ which 
means ‘nourishment’. The modem use o f the word eutrophication is related to inputs and effects of 
nutrients in aquatic systems. Despite a common understanding o f its causes and effects, there is no 
agreed definition o f coastal eutrophication. This communication aims to review recent developments in 
the definitions o f coastal eutrophication, all of which focus on ‘accelerated growth’, and to discuss the 
implications in relation to monitoring and assessment o f ecological status. It is recommended that 
measurements o f primary production, being a sensitive and accurate indicator o f eutrophication, should 
be mandatory when monitoring and assessing the ecological status o f coastal waters.

I N T R O D U C T I O N
Eutrophication of coastal waters has been considered one 
of the m ajor threats to the health of m arine ecosystems 
for m ore than  30 years (Ryther and D unstan, 1971; 
Nixon, 1995; Elmgren, 2001; B achm ann et al., 2006). 
T he different processes and effects of coastal eutrophica­
tion are well known and docum ented (Cloern, 2001; 
Conley et al., 2002; R önnberg  and Bonsdorff, 2004).

In 2000, the European Parliament and the Council 
adopted the European Union (EU) W ater Framework 
Directive (WED), which provides a framework for the 
protection of groundwater, inland surface waters, transi­
tional waters (estuaries) and coastal waters (Anonymous, 
2000). T he overall aim of the WED was: (i) to prevent 
further deterioration, protect and enhance the environ­
mental status of aquatic systems and (ii) to prom ote the

sustainable use of water while progressively decreasing or 
eliminating discharges, losses and emissions of pollutants 
and other pressures for the long-term protection and 
enhancem ent of the aquatic environment. T he WED 
is intended to improve the ecological status, including 
eutrophication status, of all European surface waters of 
which m any are considered to be eutrophic (European 
Environm ent Agency, 2001, 2003). T he directive provides 
national and local authorities with a legislative basis for the 
maintenance and recovery of water quality to achieve good 
ecological and chemical status for all surface waters and 
good chemical status for groundwater. Accordingly, the 
directive can be considered the most significant piece of 
legislation of the last 20 years, in regard to water policy not 
only in Europe but also in non-European countries seeing 
EU  legislation as a benchm ark for their own legislation.
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However, the W FD lacks a definition of eutrophica­
tion. T he directive’s treatm ent o f eutrophication is indir­
ect, with the boundary between good and m oderate 
ecological status being defined as an environm ental m an­
agem ent objective. For waters failing to m eet the objec­
tive of at least good ecological status, the directive 
requires tha t com petent authorities establish p ro ­
gram m es of measures and river basin m anagem ent 
plans to secure this status. T he measures to be im ple­
m ented in the context o f eutrophication are already 
required under other existing directives, for example, 
the U rban  W aste W ater T reatm ent (UW W T) Directive 
(Anonymous, 1991a) and the Nitrates Directive 
(Anonymous, 1991b). If  these are insufficient, then the 
im plem entation of supplem entary measures is required. 
T he W FD thus acts as an um brella for the U W W T  
Directive and the Nitrates Directive, and as such it has 
to respect the definitions of eutrophication in these 
directives.

H O W  IS E U T R O P H I C A T I O N  
D E F I NE D ?
W ithin the EU, there has been a sound tradition of 
focusing measures on the sources causing eutrophication 
(Elliot et a i, 1999; Elliot and de Jonge, 2002). 
Consequently, eutrophication has been defined in rela­
tion to sources a n d /o r  sectors. For example, the 
European Com mission (EC) U W W T  Directive defines 
eutrophication as ‘the enrichm ent of w ater by nutrients, 
especially nitrogen a n d /o r  phosphorus, causing an accel­
erated growth of algae and higher forms of p lant life to 
produce an undesirable disturbance to the balance of 
organisms present in the w ater and to the quality of 
water concerned’ (Anonymous, 1991a).

A ccording to the EC Nitrates Directive, eutrophica­
tion is defined as ‘the enrichm ent of w ater by nitrogen 
com pounds causing an accelerated growth of algae and 
higher forms of p lant life to produce an undesirable 
disturbance to the balance of organisms present in the 
w ater and to the quality of w ater concerned’ 
(Anonymous, 1991b). T he difference between the two 
definitions can be explained by the focus of the Nitrates 
Directive which, perhaps unsurprisingly, rests on losses of 
nitrogen from  agriculture.

T here  has been some justifiable discussion of these 
definitions, in particular their focus on nutrients, and 
also the need to clarify w hat constitutes an ‘undesirable 
d isturbance’ and an ‘accelerated grow th’. Is ‘accelerated’ 
the right w ord to use in this context? No, accelerated, 
m eaning speed up, is in our opinion the w rong w ord and

should be replaced by ‘increased’. Nixon (Nixon, 1995) 
defines eutrophication as ‘an increase in the rate of 
supply of organic m atter to an ecosystem’. This definition 
is short and consistent w ith historical usage and em pha­
sizes eutrophication as a process ra ther than  a trophic 
state. Nixon also notes tha t the increase of the supply of 
organic m atter to coastal systems m ay have various 
causes, but the com m on factor is clearly nu trient enrich­
m ent. T he supply of organic m atter to an ecosystem is 
not restricted to pelagic prim ary production, even 
though such an in terpretation leads to a convenient 
operational definition. It also includes prim ary produc­
tion of higher plants and benthic m icroalgae as well as 
inputs of organic m atter from adjacent waters or from 
land, via rivers or point sources. H aving such a broad 
in terpretation of the term  ‘supply’ makes the definition, 
despite its obvious strengths, difficult to apply in a m on­
itoring and m anagem ent context.

Eutrophication and definition(s) of eutrophication are 
m uch discussed topics as indicated above and also 
pointed out by Jorgensen and R ichardson Jorgensen 
and R ichardson, 1996). T he most com m on use of the 
term  is related to inputs of m ineral nutrients, prim arily 
nitrogen and phosphorus, to specific waters. 
Consequently, eutrophication deals with both the process 
as such, the associated effects o f nutrient enrichm ent and 
natural versus cultural caused eutrophication. A nd as 
prudently  pointed  out by Jorgensen and R ichardson, 
when we speak of eutrophication, it is anthropogenic 
eutrophication tha t is o f interest.

W ithin the O SPA R  Convention for the Protection of 
the M arine Environm ent o f the N orth-East Atlantic, the 
definition of eutrophication follows the above definitions 
and thoughts and defines eutrophication similar to the 
U W W T  Directive and continues ‘and therefore refers to 
the undesirable effects resulting from anthropogenic 
enrichm ent by nutrients described in the C om m on 
P rocedure’ (OSPAR, 2003).

T he im plem entation of the W FD  has revealed the 
need for a com m on understanding and definition of 
eutrophication as well as a need for stronger coordina­
tion between directives dealing directly or indirectly with 
eutrophication. T he EC has initiated a process with the 
aim of developing a pan-E uropean conceptual fram e­
work for eutrophication assessment in the context o f all 
European waters and policies. A t a workshop in 
Septem ber 2004, hosted by the EC and Jo in t Research 
C entre in Ispra, Italy, draft guidance on a pan-E uropean 
fram ework for assessment o f eutrophication was p re ­
sented and discussed. T he objective of the workshop 
was to coordinate different activities under the EU  
W FD and other eutrophication-related directives (e.g. 
U W W T  Directive and Nitrates Directive). T he
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workshop concluded tha t a draft pan-E uropean defini­
tion of eutrophication could use the U W W T  Directive as 
a starting point for further developments on the issue of 
eutrophication. Taking the com ments pu t forward at the 
workshop into consideration, eutrophication can be 
defined as ‘the enrichm ent o f w ater by nutrients, espe­
cially nitrogen a n d /o r  phosphorus and organic m atte r’ 
(Anonymous, 2004). W ork is ongoing and expected to be 
reported  in the spring 2006 in the form of an interim  
guidance docum ent. Revision of the guidance is planned 
in 2007, following the W FD inter-calibration exercise 
and some on-going activities by the conventions for the 
protection of the m arine environm ent of Baltic Sea and 
the N orth-East Atlantic.

TOWARDS A PROCESS-ORIENTED 
MONITORING AND ASSESSMENT 
STRATEGY
H ow  are m em ber states of the E U  obliged to m onitor 
and assess the ecological status of coastal waters? 
M onitoring networks should be established to create a 
coherent and com prehensive overview of ecological and 
chem ical status and ecological potential. T he networks 
should be operational by 20 D ecem ber 2006 or by 1 

Ja n u ary  2007 at the latest. M onitoring networks should 
in principle be based on variables/indicators tha t are 
indicative of the status of each relevant quality element 
[biological (e.g. phytoplankton, subm erged aquatic vege­
tation and invertebrate benthic fauna), hydrom orpholo- 
gical or physiochem ical]. In  addition, the networks 
should perm it classification of w ater bodies in five classes 
consistent w ith the norm ative definitions of ecological 
status.

In  a N orth  E uropean perspective, there are at least 
two or three im portant drivers for the design, execution 
and reporting of m onitoring activities. These are the 
W FD  including the W FD C om m on Im plem entation 
Strategy guidance on m onitoring (Anonymous, 2000, 
2003a), the H E L C O M  C O M B IN E  Program m e (Co­
operative M onitoring in the Baltic Sea Environm ent) 
(H ELC O M , 2003) and the O SPA R  Jo in t Assessment 
and M onitoring Program m e JA M P), including the 
Eutrophication M onitoring Program m e, which describes 
the indicators and sampling m ethods (OSPAR, 2004, 
2005). So far, the pan-E uropean process for developm ent 
of a conceptual fram ework for eutrophication assessment 
has not included discussion of specific m onitoring gui­
dance. This will take place at a later stage. T he only 
available guideline for selection of indicators is a draft 
holistic checklist (Anonymous, 2004).

T he requirem ent relating to the m onitoring of pelagic 
biological and chemical indicators in E U  W FD, 
H E L C O M  C O M B IN E, O SPA R  JA M P /C oord ina ted  
Environm ental M onitoring Program m e (CEMP) and 
the ongoing pan-E uropean process is sum m arized in 
Table I. M easurem ents of phytoplankton species abun­
dance, com position and biomass are m andatory  in most 
m onitoring networks. M easurem ents o f chlorophyll a 
(Chi a) and nutrients are m andatory  within H E L C O M  
and O SPA R  but considered a recom m ended supporting 
indicator by E uropean drivers. M easurem ents of prim ary 
production are not m andatory  at present.

How to assess ecological status?
T he W FD requires E U  m em ber states to develop classifi­
cation systems to describe the ecological status o f a given 
water body at a given time. T he results o f the monitoring 
program m es are the basis for an assessment o f ecological 
status of a given water body that according to the directive 
will fall into one of five classes (categories): high, good, 
m oderate, poor or bad. T he status classes high and good 
are in general considered to be acceptable.

An im portant step in assessing ecological status is the 
setting of reference condition standards with the objec­
tive of enabling the assessment of ecological quality 
against these standards. Reference condition is in this 
context defined as a description of the biological quality 
elements tha t exist, or would exist, at high status, tha t is, 
with no, or very m inor, disturbance from hum an activ­
ities (Anonymous, 2003b).

A nother im portan t step is to define w hat constitutes an 
acceptable deviation. A n acceptable deviation sensu the 
W FD is to us equivalent to high and good ecological 
status, the latter defined as a status where the values of 
the biological quality elements show low levels of distor­
tion resulting from hum an activity. An unacceptable 
deviation is in our understanding equivalent to bad, 
poor or m oderate ecological status, where values of the 
biological quality elements deviate m oderately or m ore 
from those norm ally associated with the coastal w ater 
body type under undisturbed conditions sensu the W FD 
definition of reference conditions.

T he approach em ployed in the so-called O SPA R  
Com prehensive Procedure (COM PP) is very pragm atic 
and straightforward. O n  the basis o f background values, 
in practice identical to reference conditions, a w ater body 
is considered an ‘Eutrophication Problem  A rea’ if actual 
status deviates 50% or m ore from reference conditions 
(OSPAR, 2003). It should be noted tha t the choice of 
50% is arbitrary, not based on any scientific considera­
tions about ecological changes caused by nutrient enrich­
ment. T he application of percentages lower than
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Table I: Selection o f relevant quality elements and indicators by WFD, H ELCO M  C O M BINE, 
OSPAR CO M PP and the draft holistic checklist o f  the pan-European conceptual framework fo r  
eutrophication assessment

Quality elem ents and Indicators EU WFD HELCOM OSPAR pan-European

Phytoplankton

Abundance M M (R) (R)

Composition M M M (R)

Diversity M (R) (R) (R)

Biomass M M (R) R

Primary production n.l. R n.l. R

Chlorophyll a R M M R

Fluorescence n.l. R n.l. n.l

Transparency

Secchl depth R M R n.l.

Light attenuation n.l. M a n.l. R

Turbidity R n.l. n.l. R

Color R R n.l. n.l.

Nutrients

Total P R M M R

Soluble reactive P R M M R

Total N R M M R

Nitrate + nitrite R M M R

Am m onium R M M R

Silicate n.l. M n.l. R

COMPP, Comprehensive Procedure; EU WFD, European Union W ater Framework Directive; M, mandatory; R, recommended; (R), recommended 
indirectly; n.l., no Information. Complied from  Anonym ous (Anonymous, 2003a; Anonymous, 2003b; Anonymous, 2004), HELCOM (HELCOM, 2003) and 
OSPAR (OSPAR, 2005).
“ Mandatory w hen primary production is measured.

50% has been discussed, for example, by Æ rtebjerg 
et al. (Ærtebjerg et al., 2003), Andersen et al. (Andersen 
et al., 2004) and Krause-Jensen et al. (Krause-Jensen et al, 
2005). Recently, the O SPA R Eutrophication Committee 
am ended the procedures of the next application of 
the Comprehensive Procedure, so that the acceptable 
deviation should be justified but not exceed 50% 
(OSPAR, 2005).

How can primary production be estimated?
W ith the developm ent in relation to a pan-E uropean 
definition of eutrophication, it would be logical to focus 
m onitoring on relevant biological indicators including 
m easurem ent o f ‘increased grow th’. In our understand­
ing, m easurem ent o f p rim ary production is a relevant 
indicator tha t can indicate if algal growth is increased.

P rim ary production  is a fundam ental ecological indi­
cator (variable), because it is a m easure of the extent to 
w hich prim ary  energy input (solar energy) to the aq u a­
tic environm ent is transform ed into the biological/

ecological sphere. It is defined as the flux of inorganic 
carbon into planktonic algae per unit time. It has signifi­
cant capability to indicate and characterize the status o f a 
particular w ater body. Prim ary production can conveni­
ently be m easured using the so-called 14C m ethod 
(Steemann Nielsen, 1952). W hen adding a known quan­
tity o f the radioactive isotope C to a water sample, the 
planktonic algae will take up 14C along with ‘native’ 12C 
present in water. After a short incubation period (2 h), the 

C incorporated into the algal cells can be m easured by 
liquid scintillation counting. T he total carbon uptake, 
which is a good approxim ation of net production 
(Jespersen et al., 1995), can then be calculated by:

12C 0 2 uptake =  (14C 0 2 u p ta k e /14C 0 2 added) 

X 12C 0 2 concentration

P rim ary  p ro d u ctio n  can  e ither be de term in ed  as 
p articu la te  p ro d u c tio n  or to ta l p roduction . For
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p articu la te  p ro d u ctio n , only the  14C uptake in the 
algae cells is determ ined , w hereas to ta l p ro d u ctio n  
also includes the C in co rp o ra ted  in to  the organic 
m a tte r, w hich can  be lost to the env ironm ent outside 
the  cell du rin g  incubation . T h e  m ethod  is very  sen­
sitive, an d  p rim ary  p ro d u ctio n  is a w idely used 
m ethod  w hen assessing eu troph ica tion  effects in 
coastal w aters (e.g. P inckney et al., 1999; Prins 
et al., 1999; B onsdorff et al., 2002). P rim ary  p ro d u c ­
tion  is also used as an  im p o rtan t in d ica to r w hen 
m odelling  how  changes in loads im pact upon  the 
environm ent.

Various research activities and m onitoring networks 
have m ade use o f the C m ethod  and have docu­
m ented  considerable changes in the levels o f the p r i­
m ary  production  since the 1950s (e.g. R ichardson and 
H eilm ann, 1995; Bonsdorff et al., 2002). In  the central 
G reat Belt, D enm ark  (55° 22' 36" N, 11 °00/ E), the 
annual p rim ary  production , averaged over each dec­
ade, has roughly doubled from  the 1950s to the 1980s 
and  1990s (Fig. 1). In  the central K attegat, the aver­
age m onthly prim ary  production  at four different 
depths in the w ater colum n through  the year is com ­
p ared  for the two periods 1954-60 and 1984-93 (Fig. 
2). It can be seen tha t bo th  the spring bloom  and  the 
algal p roduction  during  the sum m er m onths increased 
significantly from  the 1950s to 1984—93, as a conse­
quence o f eutrophication  (Jorgensen and  R ichardson, 
1996).

How to link the definition with monitoring 
and assessment activities?
Despite positive pan-E uropean developments in defining 
eutrophication, it is still unclear w hat an ‘undesirable 
d isturbance’ is. T he phrase is open to interpretation

Primary production, g C m-2 month-1)

200

1950s 1960s 1970s 1980s 1990s

Decades

Fig. 1 . Examples o f  observed changes in the prim ary production in the 
central G reat Belt, Denmark, depicted as averages o f the annual pri­
m ary production o f the decades [unpublished data from  G. Ærtebjerg, 
N ER I, Denmark].

Primary production (g C m 2 month 1)

50
-•-1 95 4 -1 96 0  
-© -1984-1993

40

30

20

J F M A M J J S O N DA

Month

Fig. 2. Primary production in the Kattegat, Denmark, through the 
year as estimated by Steem ann Nielsen (Steemann Nielsen, 1964) and 
Richardson and Heilm ann (Richardson and Heilm ann, 1995) [From 
Jorgensen and Richardson (1996). Copyright 1996 American 
Geophysical Union. Modified by kind permission o f  American 
Geophysical Union].

and should be reconsidered. W e suggest that an ‘undesir­
able d isturbance’ in ecological term s is understood as an 
‘unacceptable deviation from reference conditions’. W e 
realize that an ‘unacceptable deviation’ is also open to 
interpretation, but the advantage is 2-fold. First, the 
definition will be linked to the W FD  im plem entation 
process, and second, reference conditions sensu the 
W FD will be the starting point.

W e also suggest inclusion of prim ary production m ea­
surements in m onitoring systems. These should be based 
on a reasonable and cost-effective approach, that is, 
m onitoring networks should be stratified and based on 
two types of stations: (i) intensive stations/areas where 
m any indicators are m onitored with high frequency and 
(ii) m apping stations where a few indicators are m oni­
tored with lower frequency. This kind of stratification has 
been used in the H E F C O M  C O M B IN E  Program m e 
(H E FC O M , 2003) and in D anish National M arine 
M onitoring and Assessment Program m e 2003—09 
(DNAMAP) (Andersen, 2005).

In  our opinion, m easurem ents o f prim ary production 
should be carried out at all intensive stations or at least 
one coastal station per type of coastal w ater or river basin 
district. Sampling frequency should be based on inform a­
tion on the ecological status and take seasonal variations 
at the station into account.

W e also recom m end that p rim ary production m ea­
surements should follow the m ethodology developed 
within International Council for the Exploration of the 
Sea (ICES) and currently described in the H E F C O M  
C O M B IN E  M anual (H ELC O M , 2003). However, exist­
ing tim e series on prim ary production should be contin­
ued using the original m easurem ent method.
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W e are of the opinion that the 14C m ethod allows 
precise determ ination of phytoplankton production. 
However, these measurements are not m andatory in m on­
itoring program m es coordinated on an international level 
(e.g. H E L C O M  CO M B IN E, O SPA R JA M P  and W FD 
related monitoring activities). I f  our suggestion of includ­
ing estimates o f prim ary production in the monitoring 
program m es is followed, then these program m es will be 
linked directly to both the definition and process of eutro­
phication. O ther methods for determ ining prim ary pro­
duction could be employed, for example, non-isotope 
method, that is, the oxygen m ethod (Haii and Moll, 
1975; Reid and Shulenberger, 1986; Olesen et al., 1999).

An indicator often used for assessment o f eutrophica­
tion and as a proxy for prim ary productivity, nutrient 
status or phytoplankton biomass is Chi a. Some caution 
is recom m ended when using this indicator, and the infor­
m ation inherent in Chi a measurem ents should be inter­
preted as w hat it is: a Chi a concentration and nothing 
more, cf. K ruskopf and Flynn (Kruskopf and Flynn, 2006).

D NAM AP 2003—09, which implements the monitoring 
requirem ents of the W FD, was designed according to a 
principle stating: ‘No monitoring without Ecological 
Quality Objectives, no Ecological Quality Objectives w ith­
out m onitoring’ (Svendsen and Norup, 2005). W e com ­
pletely agree with this principle and present a total o f nine 
draft classification scenarios on the basis of percentage 
deviations for the various boundaries between the classes

high, good, m oderate, poor and bad (Table II). T he sce­
narios are site specific (The G reat Belt, Denmark) and not 
directly applicable to other coastal waters. They are also 
specific for the results of prim ary production m easure­
ments and m ay not be applicable for other indicators. As 
a cautionary note, we acknowledge that the decision on 
which of the presented scenarios to implement as an 
environmental m anagem ent standard will be political.

C O N C L U S I O N S
O u r mission is to propose a better definition of eutrophi­
cation and to link the definition with m onitoring and 
assessment systems. By understanding in ecological 
term s an ‘undesirable d isturbance’ as an ‘unacceptable 
deviation from reference conditions’, we arrive at a defi­
nition that is consistent with the norm ative definitions of 
m oderate (and p oo r/bad ) ecological status sensu the 
W FD. Consequently, an acceptable deviation will corre­
spond to the norm ative definition of high and good 
ecological status.

Accepting the above suggestions allows a definition of 
eutrophication as ‘the enrichm ent of w ater by nutrients, 
especially nitrogen a n d /o r  phosphorus and organic m at­
ter, causing an increased growth of algae and higher 
forms of p lant life to produce an unacceptable deviation 
in structure, function and stability of organisms present

Table II: Scenarios fo r  ecological classification in the Great Belt, Denmark using primary production 
as an indicator and assuming that deviations o f  15%  (restrictive), 2 5 %  (intermediate) and 50%o 
(non-restrictive) from  reference conditions are acceptable deviations

Scenarios Reference conditions High (%) Good (%) Moderate (%) Poor (%) Bad (%)

Restrictive Primary production <5 5-15 15-35 35-65 >65

A1 48 <50 50-55 55-65 65-79 >79

A2 67 <70 70-77 77-90 90-111 >111

A3 86 <90 90-99 99-116 116-142 >142

Intermediate <10 10-25 2 5 ^ 5 45-70 >70

B1 48 <53 53-60 60-70 70-82 >82

B2 67 <74 74-92 92-97 97-114 >114

B3 86 <95 95-108 95-125 125-146 >146

Non-restrictlve <20 20-50 50-70 70-90 >90

C1 48 <58 58-72 72-82 82-91 >91

C2 67 <80 80-100 80-114 114-127 >127

C3 86 <103 103-129 103-146 146-163 >163

The primary production is expressed as g C m-2 year-1. Reference conditions in scenarios A1, B1 and C1 are defined by Hansen et al. (Hansen et al., 
2003). Reference conditions in scenarios A3, B3 and C3 are defined by Æ rtebjerg (unpublished data). Scenarios A2, B2 and C2, w here  the reference is 
67 g C m-2 year-1, are an average of 48 and 86 g C m-2 year-1. The approach used for division in five quality classes is based on Andersen eta!. (Andersen 
eta!., 2004) and Krause-Jensen eta!. (Krause-Jensen et ai, 2005).
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in the w ater and to the quality o f w ater concerned, 
com pared to reference conditions’.

In  our opinion, the proposed definition of eutrophica­
tion will lead to revision of existing m onitoring strategies. 
M easurem ent o f prim ary production, being an indicator 
of ‘increased grow th’, should be m andatory  in m onitor­
ing networks and should consequently be included as a 
m onitoring or an assessment indicator in the pan- 
European guidance on a conceptual fram ework for 
eutrophication assessment.

W e have raised m any rhetorical questions and believe 
we have answered most o f the questions and by doing so 
prom oted the idea of having a process-oriented approach 
to m onitoring and assessment of coastal eutrophication. 
However, one im portant question is still to be answered: 
‘How  should prim ary production be measure or esti­
m ated?’ Such question requires thorough scientific ana­
lyses as well as coordination, otherwise the answer would 
be up to individual m em ber states m eaning that there will 
be only limited coordination.

T he approach to be employed in setting up classifica­
tions scenarios is a topic for discussion. O u r intention is 
simply to present some examples of how ecological 
classification scenarios could be constructed on the 
basis of measurements of prim ary production. Further 
work is needed to verify both the approach and the 
scenarios. However, we consider it vital that science 
and m anagem ent are integrated to ensure that the 
W FD will be a strong legal instrum ent for the protection 
and, where needed, restoration of the ecological status of 
European waters. Im plem entation of the W FD is still in 
its initial phases. T he coming years will, therefore, be a 
learning process. Agreem ent on a pan-European defini­
tion of eutrophication and putting emphasis on prim ary 
production will be a good start to this process.
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