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Good Environmental Status definition

GES is achieved when the biological community 
remains well-balanced and retains all necessary 
functions in the absence of undesirable 
disturbance associated with eutrophication, and/or 
where there are no nutrient-related impacts on 
sustainable use of ecosystem goods and services.
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Definition of targets for GES
Effective guidance must be inclusive

Topic Comments

Oceanography Shallow/ deep water, high/low tidal range, big differences in 
residence time, vertical mixing, seasonal runoff, and fetch

Temporal growth 
patterns

Strongly seasonal in northern Europe; all year round in southern
Europe

Spatial variation Baltic and southern North Sea, eutrophication is a significant 
concern; Mediterranean, parts are eutrophic at the WFD scale, but 
at the MSFD scale the Mediterranean is oligotrophic

Symptoms vary Well beyond freshwater eutrophication criteria;  SAV in shallow 
water, offshore HAB

Methods Convention driven: OSPAR COMPP (N. Sea, NE Atlantic), 
HELCOM HEAT (Baltic); Barcelona and Black Sea (?), national 
methods, e.g. IFREMER, TRIX; non-EU, e.g. U.S. ASSETS model

Transboundary EEZ borders drive harmonization of criteria and methods; scale of 
the issue varies greatly (no significant neighbours, EU neighbours, 
EU and other countries)

From Poland to Portugal, we need something for everyone…

MSFD – The COM decision (GES targets)
Comparison with TG5 recommendations: what’s in, what’s out

Group Items

5.1 Nutrient 
levels

Nutrient concentration in the water column (5.1.1)
Nutrient ratios (silica, nitrogen and phosphorus), where appropriate 
(5.1.2)

5.2 Direct 
effects of 
nutrient 
enrichment

Chlorophyll concentration in the water column (5.2.1) 
Water transparency related to increase in suspended algae, where
relevant (5.2.2)
Abundance of opportunistic macroalgae (5.2.3)
Species shift in floristic composition such as diatom to flagellate ratio, 
benthic to pelagic shifts, as well as bloom events of nuisance/toxic 
algal blooms (e.g. cyanobacteria) caused by human activities (5.2.4)

5.3 Indirect 
effects of 
nutrient 
enrichment

Abundance of perennial seaweeds and seagrasses (e.g. fucoids, 
eelgrass and Neptune grass) adversely impacted by decrease in 
water transparency (5.3.1)
Dissolved oxygen, i.e. changes due to increased organic matter 
decomposition and size of the area concerned (5.3.2).

Less emphasis on nutrient loads, and the benthic faunal 
component is absent. But mostly, we got what we wanted. 

Potential consequences
Reduced confidence; some areas 
affected by eutrophication 
changed status to ‘not affected’
when benthic faunal indicators

were excluded 
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What would constitute an adequate monitoring 
plan for the descriptor?

Any manager must ask questions, any plan must (aim to) answer them

•Which questions should a specific monitoring plan address? An alternative 
statement is: Which hypotheses should a plan test?

•Which is the most cost-effective approach to answering these questions? 
An alternative statement is: Which indicators and approach (field sampling, 
experimental, modelling) is best suited to understand the problem?

•What are the yardsticks of success in a monitoring plan? Two types: (i) 
Implementation, i.e. are programme goals being met ? e.g. are the 
designated parameters being measured? (ii) Effectiveness, i.e. does the plan 
adequately identify whether the management measures are leading to 
environmental success – e.g.: does the plan successfully identify whether 
low oxygen or HAB areas are increasing/decreasing?

What would constitute an adequate monitoring plan for 
the descriptor? Management objectives

Competing uses make for difficult compromises

• Seasonal and acute event sampling requires the use of ocean observation 
systems, combining studies on board research vessels with high-frequency 
automated sampling onboard of ships-of-opportunity, satellite imagery, 
models, automatic high frequency buoy recordings, and traditional 
sampling.

• Measured data may provide ocean boundary conditions for WFD areas, 
and help establish the cause of violation of quality thresholds for indicators.

• Coupled atmosphere-river-coastal sea models at the regional scale for 
estimate of critical nutrient loads from terrestrial sources, in relation to 
transitional/ coastal retention, and chemical and biological target indicators.

• Monitoring plans need clear outputs and outcomes, should be hypothesis 
driven, and help identify trends and management success.
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Development of the UK initial assessment and the determination of Good 
Environmental Status, including the associated targets and indicators, by July 
2012. 

Technical advice and support will be provided through the UK Marine Monitoring 
and Assessment Strategy (UKMMAS) with additional regional level coordination 
through OSPAR and EU level coordination through CIS.

UK Initial Assessment based on Charting Progress 2, which provides a 
comprehensive assessment of the environmental status of UK Seas. Submit CP2, 
with a covering paper setting out where to find evidence relating to each GES 
descriptor and the characteristics and pressures in Annex III of the Directive.

UK plans "to develop more detailed characteristics of GES for each of the 
Descriptors, setting out what GES looks like in the context of the UK and wider 
North East Atlantic. The recent Commission Decision on GES will be used as a 
starting point. " The UK will also be "looking at the links between the Descriptors 
and trying to draw synergies between them wherever possible".  

MSFD regions and subregions where there is a 
monitoring plan for eutrophication

Implementation of the Eutrophication Descriptor in U.K. waters

2012 

The “Distance to target” assessment aimed to derive the optimum “target”

nutrient reduction level required to improve all existing eutrophication from 

“problem areas” to “non-problem areas.”

Methodology

1. Run national 3D ecological models to hindcast 1997- 2002 conditions

2. Model an 85% reduction of DIN and DIP loadings for 1997- 2002 period

3. Compute OSPAR eutrophication indicators  (dissolved nutrients and 
chlorophyll a) for both simulations on designated areas

4. Interpolate (linearly) the load reduction required to improve  areas from 

“problem” to “non-problem”

Monitoring efforts where there is clear 
coordination between different Member States

OSPAR/ICG-EMO modelling to target reductions in N and P in the 
Channel and North Sea
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OSPAR/ICG-EMO modelling Target Areas

Non-problem area Problem area

Comparison of OSPAR/ICG-EMO model 
assessment results
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• OXYRISK: Pan-European assessment of vulnerability of 
coastal waters to eutrophication

• MIRO and RiverStrahler models: scenarios for Phaeocystis

Recent developments that facilitate, improve 
and reduce the cost of monitoring

•The ‘Physically Sensitive Area Index' (‘PSA') integrates 
various eutrophication supporting factors to identify areas 
sensitive to oxygen deficiencies on the basis of physics and 
water dynamics only (i.e., assuming organic production and 
oxygen cycle largely conditioned by physical conditions).

•The ‘OXYgen depletion RISK index' (‘OXYRISK') 
characterizes the spatial distribution of potential hypoxia for 
a given month performing an oxygen budget between 
physical supporting factors (source term) and the flux of 
organic matter (sink term).

OXYRISK - A Pan-European Assessment of 
vulnerability of coastal waters to Eutrophication

Different assessment methods use different indicators, there is 
no silver bullet. Ranges should be region-specific.
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Source: http://emis.jrc.ec.europa.eu/ 

Oct

MSFD regions where there is a monitoring plan
Maps of OXYRISK index and time evolution at coastal sites

Simulation conditions:

� 2006 meteorological forcing and atmospheric 

pCO2

� Three scenarios applied on 3S watersheds:

WWT: N (70%) & P (90%) upgrading of WW 

Treatment Plant 2006; ORF: Organic farming

ALL=WWT+ORF

� Nutrient loads: 

3S: SR model

Other rivers: actual loads

Result analysis:

�N and P river loads

�Phaeocystis cell distribution (week 17)

� Annual air-sea CO2 fluxes

SR-MIRO-CO2&CO results
Nutrient reduction scenarios
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REF (week 17)

Significant reduction in the plume of the remediated rivers
Best reduction obtained when organic farming ORF is combined with WWT 
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SR-MIRO-CO2&CO scenarios: 
Phaeocystis reduction 

Recommendations for data collection and architecture

Different publics, different approaches

Aims
e.g. Establish 
environmental 
status of a 
subregion

Indicators
e.g. Phytoplankton 
composition, etc

Activities
e.g. Technical sampling program for Public participation in visual 
chlorophyll a and species analysis or other types of sampling

Government, public
• Water Quality
• Conservation
• Human Use

Managers
• Integrated descriptor 
components (biological 
and chemical)

Indices
e.g. OSPAR-
COMPP, ASSETS, 
others in TG5,etc

Technicians
• Biological Parameters
•Chemical Parameters
• Hydromorphology
• Habitat
• …

Targets
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Data collection and architecture
Eutrophication assessment models

Method Biological
Indicators

Physico - Chemical
Indicators

Load related 
to  WQ

Integrated 
final rating

TRIX Chlorophyll (Chl) DO, DIN, TP No Yes

EPA NCA 
WQ Index

Chl Water clarity, DO, DIN, DIP No Yes

ASSETS Chl, macroalgae, 
seagrass, HAB

DO Yes Yes

LWQI/TWQI Chl, macroalgae, 
seagrass

DO, DIN, DIP No Yes

OSPAR COMPP Chl, macroalgae, 
seagrass, PP indicator 
spp.

DO, DIN, DIP, TP, TN, Yes Yes

UK “WFD” Primary production, Chl, 
macroalgae, benthic 
invertegrates, seagrass

Water clarity, DO, DIN, DIP, 
TN, TP

No Yes

HEAT Chl, macroalgae, benthic 
invertegrates, seagrass, 
HAB

Water clarity, DO, DIN, DIP, 
TN, TP, C

No Yes

IFREMER Chl, seagrass, 
macrobenthos, HAB

Water clarity, DO, DIN, SRP, 
TN, TP, sediment organic 
matter, sediment TN, TP

No Yes

Use models, use hypotheses to target data collection 
Ferreira et al. 2011, Estuarine Coastal and Shelf Science, 93, 117-131.

Recommendations for data collection and architecture
Targets which people understand and value

Sexy indicators help sell policy decisions

• Baltic Sea – Restoration of the Baltic cod fishery 
to pre-designated levels

• North Sea – Effect of the great rivers of northern 
Europe on beach foam (Phaeocystis)

• Iberian Atlantic – Understanding of the links 
between harmful algal blooms (HAB) and human 
activity



10_STAGES_WSMonitoring_THEME2_D5_Ferreira

• Patterns of primary production in European seas differ widely in 
time and space―remote sensing may miss important signals 
deeper in the water column, conventional sampling “windows”
may miss blooms altogether

• We lack a paradigm for aspects such as algal biodiversity and 
HAB; numerical models are useful but severely constrained

• Models that combine hard data (or numerical model outputs) 
and heuristics are good assessment  management tools, but the 
prediction of fuzzy variables (e.g. HAB) limits use for measures  

• Recovery is non-linear, potentially slow, and not necessarily 
guaranteed. This works against voter expectations

• Implications on the social costs of load reduction (e.g. in 
agriculture), compared to perceived benefits

These are all good examples of the challenges we face, 
cross-cutting a range of scientific areas.

Knowledge gaps

Needs for further research

• Natural background nutrient enrichment (e.g. import by upwelling; import 
from pristine/ good status rivers) for determination of unimpacted state and 
separation of naturally productive status from anthropogenically eutrophic 
status;

• Climate change impacts on availability and transformation of nutrients and 
organic matter from land to the sea;

• Impact of top-down control (e.g. shellfish filtration, zooplankton grazing), 
grazing-resistant species, and other food-web interactions (viral infections, 
parasitism…) on fate/ sinks of algal biomass and transmitted/ amplified 
effects;

• Regulation of harmful algal blooms (HABs); the link to land-based inputs is 
not always well established: blooms may be linked to upwelling relaxation 
events, cyst formation etc; research is needed to categorize to what extent 
events are manageable; Issues include role, origin, and successful 
identification of HAB. 

These topics are covered in detail in the TG5 report and 
subsequent publications.
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Secondary symptoms of eutrophication

Extension of hypoxic bottoms
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Baltic Sea – dissolved oxygen


