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EBM tool requirements (after Franco et al., 2023):
e Jools or approaches to support the practical implementation of EBM should address the needs of the user;
e The user should have access to those resources (data and skills) required by the tool; and
e /[n order to be able to make full and correct use of its outputs, the user should be aware of the tool’s limitations, underlying assumptions, and potential impediments to its application.

1. The importance of ecosystem-based management, EBM, within the GES4SEAS project:

e EBM is a spatial approach that acknowledges the connectivity of the ecological system, the cumulative impacts that arise from (mainly) endogenous pressures, and the co-existence of
multiple objectives (after Smith et al., 2022);

e |ts goal is to maintain ecosystems in a healthy, clean, productive and resilient condition, so that they can provide society with the goods and services upon which it depends.

e Tools or approaches used to implement EBM as part of GES assessments under the EU’s MSFD encompass a wide range of strengths and weaknesses;

e |[tis not appropriate to attempt to define a single ‘best’ tool - the performance (and hence suitability) of any given tool is unlikely to be consistent across different application scenarios;

e Individual applications present specific sets of circumstances, both in terms of the user’s needs and the availability of resources (such as types and qualities of input data, and user-skills),
against which the value and suitability of each potential tool should be viewed,;

e Depending on the circumstances surrounding its application, any EBM tool or approach may be seen as being more - or less - suitable in the eyes of the particular end-user (as discussed by
Papadopoulou et al., 2025);

e There is therefore a clear need for a structured and consistent approach for identififying the optimal EBM tools or approaches, given prevailing circumstances (user needs, and resource
availability).

2. The SEAS4GES (Selection of Ecosystem-based ApproacheS 4 GES) tool: Graphical representation of SEAS4GES Stages:
e Within the context of the GES4SEAS project, a brief review and collation of expert SEASAGES structure and operation
opinion identified a range of 35 EBM tools or approaches used by practitioners as
part of their GES assessments within a wider EBM framework (Franco et al., 2023). Comparisons made at each stage: Part 1 filters: + Part 2 filters: B | overall assessment:

Subsequently, an online questionnaire was developed and used to collate
information on each tool’s products/outputs, and its requirements (in terms of data
and expertise). More than 60 responses to this questionnaire (completed by 45

: : : : _— | (i)Userresponses User’s Applicgtion
respondents) provided profiles for these tools. Data from the questionnaire were resources profile
collated and codified, and stored to a simple database.

e An interactive Excel-based decision support tool (SEAS4GES) was then produced (iii) Assessment of
(Barnard et al., 2026) allowing a user to specify their particular assessment performance ALY
needs, and their ability to provide particular resource types (data/expertise), by
providing standardised responses (Yes/No, or selection from restricted picklists) to g T Tools’ Tool
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a series of 14 filters, split into two related sections:

Part 1: User needs - the proposed scope of application? (Filters 1-6)
1. which particular element or application of EBM do you need to address?

2. are there particular aspects of marine management that you are interested in and, if so, what are they? ¢ SEAS4G ES dSSEeSSeS hOW many Of the detailed OptiOrlS Wlthin eaCh fllter are satisfied by eaCh Of

3. are there pﬂl”[iGLllElI‘ GES DESGI’ip’[OI’S’EhE’[}FDU are BSpBGiHlIYiﬂ’[EI’BS’[Ed |n EII"Id, |f S0, what are tl-":?‘.l‘}Ird"lTl the 35 tools and expresses this aS a Series of percentage 'compliance' Scores representing the

4. do you need the tool to produce spatial outputs (e.g. maps) and, if so, at what scale? . .. ? .

5. do you need the tool to produce temporal outputs (e.g. future projections/forecasting) and, if so, at what scale? extent to which the user’s needs are satisfied by each approach, and the extent to which the user

6. do you require a measure of the level of confidence in the outputs from the tool?
Part 2: Meeting the tools’ requirements: what information & skills (resources) can the user provide? (Filters 7-14)

is able to satisfy the requirements of each approach.

7. areyou in a generally 'data poor' situation? e The SEASAGES tool also includes factsheets for each tool, each of which outlines: the purpose and
8. what is the availability of specific spatial/temporal data types? . . .

9. are quantitative data available for specific variables? if yes, then what variables? context of the tool’s use, the nature of their assessments (eg the EBM element(s) addressed’

0 ez nling Wil el el e ol 2 peiife el 0 e Bz el lileen the type(s) of assessment provided; the range of inputs required (e.g. variable- and data-types,

11. are qualitative data available for specific variables? If yes, then what variables? . . . . .

12. where empirical data are not available, could expert judgements be used as potential alternatives? expertise and other resou rCGS), and Strengths or weaknesses (InClUdlng potentlal barriers for the

13. what specific expertise are you or your wider organisation able to apply to your use of the tool? tOOl’S practical implementation).

14. do the data you have available include confidence/uncertainty information?

3. SEAS4AGES outputs:
The SEAS4GES tool provides two basic colour-coded outputs - a matrix showing the performance of each of the 35 tools considered against each of the 14 individual assessment filters, and a
‘league table’ of EBM tools and appoaches, ordered by their overall suitability. The tool outputs also provide a direct link to an online PDF file containing all of the tool factsheets.
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