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Document title Proposal for FW9 Pilot Assessment under OSPAR 

Code 3-2  
Category INF 
Agenda Item 3 – New input 
Submission date 14.5.2021 
Submitted by NEA PANACEA 
Reference Reference to relevant meeting decision 
 

Background 
 
The Annex 1 includes a brief description of the OSPAR food web indicator FW9: Ecological Network Analysis 
(ENA) indices (Multi trophic level indicator), its relevance for the MSFD and data requirements.  
 
Action requested 
The Meeting is invited to take note of the information.  
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Annex 1: Template – Proposal for FW9 Pilot Assessment under OSPAR 
To be completed by indicator assessment leads prior to ICG-COBAM 2020 

Indicator name and code FW9 – Ecological Network Analysis (ENA) indices (Multi-trophic level indicator) 

Assessment lead DE, SE, DK, ES 

Status of indicator Candidate 

Brief description of indicator (Please provide brief details on: 

 What will the candidate indicator measure? 

FW9 can assess the status of food web in a holistic way. FW9 allows (1) assessing the functioning of 
food webs based on the analysis of the interactions among all compartments/functional groups; 
(2) identifying the most important trophodynamic links between compartments/functional groups; 
(3) identifying limiting resources and keystone species in the food web; and (4) analysing the effect 
of specific pressures on ENA indices or biomass distribution of specific compartments/functional 
groups. 

How does it add value to the existing common indicators? 

While common food web indicators (FW3, FW4) just focussing on one trophic guild/ecosystem 
component such as fish, this model-derived indicator represents the only ecosystem/food web 
indicator including all ecosystem compartments and trophic interactions (direct and indirect) 
within an ecosystem. FW9 comprises a set of five indices that best seem to be able to meet most 
of the requirements of different European Directives and wrap up most of the relevant MSFD 
criteria under Descriptor 4 (Safi et al., 2019, de Jonge and Schückel, subm.). The selection of these 
indices is based on (i) published results and expert judgement of the high sensitivity of theses 
indices to capture changes in food webs, (ii) the fact that these indices assessing the structure, 
diversity and functioning of ecosystems, which is an important quest emerging from European 
Directives and (iii) the potential of theses indices to be easily communicated to stakeholders. 

Justification for pilot assessment 
inclusion in QSR 2023 

(e.g. to test and demonstrate a Candidate indicator; to test an indicator in a new region; to test a 
new method for an existing indicator) 

To test the indicator in a new region (sub-division) and to further develop the applicability of this 
candidate indicator that has already been tested during the EcApRHA project (Safi et al., 2019), 
ENA expert group (Fath et al., 2019) and the STopP-Project (e.g. Schückel et al., 2019). 

Relevant MSFD GES Criteria  D4C1, D4C2, D4C4 

Relevance to other 
agreements/legislation/guidance 

Water Framework Directive (WFD), Habitats Directive (HD), targets Trilateral Wadden Sea Plan 
(WSP), HELCOM Correspondence Group on Food webs, Common Fisheries Policy 

Geographic scope  (Name Regions or sub-divisions of regions, naming the CPs this potentially applies to) 

OSPAR Region II: Kattegat (DE, SE, DK) 

OSPAR Region II: coastal areas, Wadden Sea (DE, NL) 

OSPAR Region II: southern North Sea (DE): a new southern North Sea food web model was 
presented during a food web workshop by Geomar & BfN in November 2020. How results can be 
included in QSR 2023 will be further discussed after publication. 

OSPAR Region IV: French and Spanish continental shelves (ES): The EwE for the whole BoB (French 
and Spanish continental shelf) is almost finished (EPELECO project). Extra effort is needed to work 
with the plug-ins Ecological Network Analysis and Ecological Indicators, which greatly depends on 
human resources. 
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OSPAR Region V –Macaronesia: There are 2 EwE already developed in 2 archipelagos (Azores and 
Canary Islands) and other still under development (Madeira). Co-lead Izaskun Preciado  
encouraged them to be involved in the OSPAR Food Web Expert Group. 

Data requirements (Provide details of Parameters, periodicity, time-series dates etc) 

1. Community table: The first step prior to calculating the ENA indices is the construction of 
the food web model for the targeted ecosystem. The complexity of the model (e.g. the 
number of species and trophic compartments) is related to the data availability and to 
the question that needs to be treated. In general, time-series data of the plankton 
biomass (i.e. phytoplankton, zooplankton) is required along with benthic organisms, fish 
and invertebrates, mammals, and bird biomass data. In addition, data of non-living 
compartments is required. Monitoring programmes of Contracting Parties do already 
cover many specific compartments (primary producers, zooplankton, benthos, fish, birds, 
mammals) to fulfil demands of other indicators.If this information is not locally available, 
literature from ecosystems expected to be close to the studied ecosystem can be used to 
estimate the biomasses. Food web models are based on annually averaged values of 
biomasses (in carbon).  

2. Energetic ratios: Once this information is available, the food web model is parameterized 
with biomasses per unit area, with several ratios of processes over biomass [such as 
production over biomass ratios (P/B), consumption over biomass ratios (C/B) or 
respiration over biomass (R/B)]. To support this step, DE already created a database 
including all relevant information (ratios, diet) of >300 species that should be included 
into an OSPAR “living” food web database (link to Agenda item 2.3 Possible future 
expansion of the trophic level database into a food-web database). 

3. Diet matrix: To gain a better understanding of the strength of the relationships occurring 
within a food web, a measure of the amount of each compartment representing a prey-
item for another is needed (Who eats whom and at what rate?).In general, stomach 
content analysis and stable isotope analysis are used to account for these measures. If 
this information is not locally available, literature or online databases (e.g. DE database, 
fishbase.org, MARLIN BIOTIC) can be used to estimate these measures. In addition, diet 
information were also collected to calculate OSPAR food web indicators (FW4, FW7) and 
thus could also be used to fulfil demands of the diet matrix needed for FW9. 

Data call deadline (Provide dates for datacall and indicate if the datacall is specific to this pilot or will be used for 
other indicator assessments also) 

Data availability and data exchange for the Kattegat pilot have already been started. Data provision 
will be finished this year. 

Brief description of assessment 
methodology (incl as relevant 
any proposed threshold/baseline 
values) 

(Please also attach preliminary results, if available, that may help others to visualise what the pilot 
assessment will contain.)  

SE, DK and DE are working on a pilot study in the Kattegat region to assess the impact of fisheries 
on food webs by running ENA models on trawled and non-trawled areas. Data availability of data 
and data exchange for the pilots have already been started and necessary matrices to build up ENA 
models are under construction.  

For coastal food web relevant matrices to build up ENA models have been already finished and will 
be updated with new data in 2021.We aspire to assess FW9 indices against thresholds/baseline 
values. A first approach (percentile approach, Beermann et al., 2017) has been developed by DE for 
coastal food webs during the STopP project (Schückel et al. 2019).  

Other information (Provide a brief description of other information about the pilot that is not included above)  

 



CG FOODWEB 2-2021, 3-2 
 

 

Page 4 of 4 
 

Expert level Consensus and 
robustness of indicator concept 

Has consensus been reached in the expert group on the technical feasibility and relevance? Yes/No  
(provide comment if needed) 

The food web expert group agreed that food webs should be assessed in a holistic way and that 
the FW9 fulfil these demands by including all indirect and direct effects in a food web. In addition, 
FW9 builds on data collected and processed for other biodiversity and food web indicators and 
brings it together in a holistic network, which can be queried to answer different types of 
questions that can provide a very useful framework for interpreting signals from other indicators 
and assessments. 

Food web or ecosystem models can build up with different software tools. Besides ENA, food web 
models using Ecopath with Ecosim (EwE) have also been developed for many regions. The food 
web expert group agreed to include these models to expand the geographical scale of the indicator 
and show the applicability of ENA indices in other OSPAR regions. Ecopath has currently improved 
by including methods of comparing ecosystems using ENA (FW9). Currently, it is not possible to 
fully compare food web indices from these programs because of differences in computational 
procedures. A first study already shows that the results of the same food web model by using the 
same data differ between ENA and Ecopath. However, further development and discussions should 
focus on the minimization of these differences, comparative studies and technical instructions are 
required. CEMP Guidelines are required to follow this approach using beside ENA also Ecopath 
models to expand the geographical coverage to other OSPAR regions.  
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