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Background 

Sufficiency of measures (SOM) analysis is one of the activities agreed through the Strategic Plan for the BSAP 
update (cf. activity 2.5). It is carried out by the HELCOM ACTION project and the HELCOM SOM Platform. The 
SOM analysis supports the update of the BSAP by assessing what kind of improvements in environmental 
state and pressures can be achieved with existing measures by 2030-2035, and whether these are sufficient 
to achieve good environmental status (GES) in the Baltic Sea. The methodology for the SOM analysis has been 
developed by the ACTION project with guidance from the SOM Platform, and it has been endorsed by GEAR 
22-2020 (Outcome, para 4.21). 

This document presents the results of the SOM analysis for fish, including commercial, coastal and migratory 
fish. The results provide a basis for evaluating proposed actions in the BSAP UP workshop on biodiversity 
(BSAP UP WS-BIO 2020) by identifying gaps in existing measures to achieve good environmental status or 
specific state improvements/pressure reductions. In addition to the main result, i.e. the probability of 
achieving GES with existing measures, the document presents findings on which pressures contribute to state 
components, what are the pressure reductions from existing measures, how effective are measure types in 
reducing pressures, and which activities contribute to pressures. The results provide supporting information 
for evaluating where new measures are likely needed (geographically and by pressure/state) and what types 
of measures are likely effective in reducing certain pressures and improving state.  

The SOM analysis presents the first attempt to quantify the effects of existing measures and policies on the 
environment and achieving objectives. It presents a Baltic Sea level assessment on the overall sufficiency of 
existing measures for a variety of environmental topics. The results of the analyses are based mainly on 
expert elicitation, and thus they should be interpreted appropriately. The findings do not provide complete 
and final answers on the reductions in pressures or improvements in state and should thus also be considered 
in relation to other relevant results and assessments. 

This document presents the first results of the SOM analysis for fish, which may be amended and revised in 
the autumn 2020. 

Action 

The workshop is invited to take note of the information and use it to support discussion and the evaluation 
of proposed new actions in the workshop. 

 

  

https://helcom.fi/media/documents/Strategic-plan-for-the-BSAP-update-as-agreed-by-HOD-54-2018_clean-version.pdf
https://helcom.fi/media/documents/Strategic-plan-for-the-BSAP-update-as-agreed-by-HOD-54-2018_clean-version.pdf
https://portal.helcom.fi/meetings/GEAR%2022-2020-728/MeetingDocuments/Outcome%20of%20GEAR%2022-2020.pdf
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Results of the SOM analysis for fish 

Background information for understanding and interpreting the results 
The SOM analysis involves estimating the status of the marine environment at a specific future point in time, 
given measures in existing policies, their implementation status and projected development of human 
activities over time (Figure 1).  

The main components of the analysis are assessing the contribution of activities to pressures (Step 3), the 
effect of existing measures on pressures (Step 4), the effect of development of human activities on pressures 
(Step 5), and the effect of changes in pressures to environmental state (Step 6). The result is the state (in 
terms of pressure reductions or improvements in environmental components) in 2030-2035, which can then 
be compared to the threshold for good environmental status, when available (Step 7). This allows assessing 
the probability to achieve GES with existing measures.  

Note the distinction between pressure inputs and pressures (Figure 1). The input of a pressure is often 
measured rather than the pressure itself for a variety of reasons, including ease of measurement, generation 
of data relevant to regulation, and/or the presence of significant time lags. In the SOM analysis, pressure 
inputs and pressures have been distinguished from each other, and their relationship is one of the following: 
1) pressure input and pressure are equivalent or assumed to be equivalent, 2) pressure input and 
corresponding pressure are present in the analysis but no connection is made between them, or 3) only the 
pressure is present in the model. 

Detailed description of the SOM methodology and data collection is presented in this document. 

 

Figure 1. General schematic of the main components of the SOM analysis 

The SOM results are presented in the format of percent shares or probabilities. The main outcome of the 
analysis is the probability to achieve GES or specific state improvements/pressure reductions, taking into 
consideration the effects of existing measures and changes in the activities on pressures. The contribution of 
activities to pressures, the effect of measures on pressures, and the significance of pressures to state 
components are presented in percent (e.g. how many percent would the measure reduce the pressure). 
Results are presented mainly in tables, which show the the most likely (expected) values and standard 
deviations. Standard deviation is a way of showing the variation in the values, and when it is high, values are 
spread over a wider range, and when it is low, values are closer to the most likely value. Figures and graphs 

https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Methodology_for_SOM_analysis_July2020.pdf
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presenting distributions are mainly included in the annexes. They show the same results as the tables but 
allow either more detailed information or a different way of presentation. 

For the data that are based on expert surveys, the confidence rating gives the most common answer to 
experts’ assessment of the confidence in their own survey responses on a low-moderate-high scale. More 
detailed information on how each result has been calculated is presented in a separate document. 

This document presents the results based on the expert-based data. Literature data on the effectiveness of 
measures has been collected but not included at this point. The projected development of human activities 
is based on the most likely future development until 2030 (for details, see the methodology document). 

Application of the SOM approach to fish 
Fish is a large, diverse and complex topic in the SOM analysis. Though some steps overlap, three broad 
categories of fish will frequently be discussed separately: coastal fish, commercial fish and migratory fish.  

The spatial resolution (level of detail) differs across the data components of the SOM analysis (Table 1). All 
areas are based on the 17 HELCOM scale 2 sub-basins and the assessment area ranges from the single Baltic 
Sea to individual sub-basins. The activity-pressure contributions (Step 3) were not necessary for this topic as 
all fish specific pressures are created by a single activity (fishing) or are not activity dependent (longitudinal 
connectivity of rivers). The effectiveness of measure types in reducing pressures (Step 4) and the effect of 
development of human activities (Step 5) are assessed at the scale of the entire Baltic Sea. The spatial 
resolution for the pressure-state linkages (Step 6) varies across state components, from large sub-sections of 
the Baltic Sea to individual sub-basins. The definition of the state component may already include a 
geographic element, for example, the population of the species in a specific part of the Baltic Sea. Table 1 
shows the origin and spatial resolution for the data components in the SOM analysis for fish. Annex 1 includes 
maps of the spatial coverage of each state component (Figures A1.1-A1.9). 

Table 1. Data for fish (more information on data collection is available in the methodology document) 

Data component Origin of data Spatial resolution 
Activity-pressure contributions NA NA 
Existing measures Literature review, Contracting Parties 17 sub-basins 
Effectiveness of measures Expert evaluation Whole Baltic Sea 
Development of human 
activities 

Literature review, existing data and 
projections 

Whole Baltic Sea 

Pressure-state links Expert evaluation Various (Figures A1.1-A1.9) 
 
Coastal fish 
Coastal fish are included in the SOM analysis as three state components: Abundance of perch and other 
coastal piscivores, Abundance of cyprinids and other mesopredators, and Abundance of flounder (Figure 2). 
These components reflect the structure of the MSFD criteria D1C2 1, as well as the following two HELCOM 
core indicators, which represent characteristic species and functional groups for the coastal Baltic Sea:  

• Abundance of key coastal fish species focuses on a predominating species and is represented by 
either perch (Perca fluviatilis) or flounder (Platichtys spp.). The choice of species depends on natural 
distributions, with flounder assessed in southern areas and perch in the central and northern Baltic 
Sea (HELCOM 2018b).  

• Abundance of coastal fish key functional groups focuses on selected functional groups and has two 
components. The ‘piscivores’ component reflects the total abundance of piscivorous fish species, and 

 
1 Marine Strategy Framework Directive criteria D1C2 – The population abundance of the species is not 
adversely affected due to anthropogenic pressures, such that its long-term viability is ensured. 

https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Background_document_for_SOM_results.pdf
https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Methodology_for_SOM_analysis_July2020.pdf
https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Methodology_for_SOM_analysis_July2020.pdf
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a lower trophic level component represents either the total abundance of Cyprinidae (‘cyprinids’) or 
lower trophic levels species (‘mesopredators’) (HELCOM 2018c). 

Indicator status is assessed using site-specific threshold values and focuses on relative changes in the 
indicators (or their components) over time (HELCOM 2018a). Good status is achieved when the abundance 
of perch, flounder and piscivores is above a site-specific threshold value, and when the abundance of 
cyprinids or mesopredators is within an acceptable range. Status is assessed at scale 3 (17 HELCOM sub-
basins with 40 coastal sub-divisions). The coastal fish indicators are only applicable in the coastal divisions.  

The HELCOM scale 3 areas used in the indicators were aggregated to conform to the scale 2 sub-basins used 
by the SOM analysis (Figures A1.1-A1.3). As these areas contain more than one coastal fish assessment area, 
a one-out-all-out approach was adopted, meaning that for each SOM assessment area, the assessment result 
for the scale 3 unit furthest away from the good status is used to represent the status of the whole area. The 
applied aggregation approach aligns with the agreed method for spatial aggregation of coastal fish indicator 
results within assessment units (HELCOM 2018a). 

For coastal fish, the SOM analysis is based on either comparing the state improvement from existing 
measures to the improvement required to achieve the agreed HELCOM GES threshold with existing measures 
(proper gap assessment), or, when a GES threshold value has not been set for all aggregated assessment 
areas, assessing the probability of achieving specific state improvements with the pressure reductions from 
existing measures. Given the use of site-specific threshold values in the assessment of coastal fish, results for 
different areas were made comparable by adopting transformations as applied in the BEAT tool for integrated 
assessment. The BEAT tool also allows data for a species or functional group to be combined from the two 
core indicators, as was done for perch and other coastal piscivores. The generated values are called biological 
quality ratios (BQR) and range between 0 and 1, where values above 0.6 reflect good status (details available 
in HELCOM 2018d).  

 

Figure 2. Schematic of the SOM model for coastal fish. While coastal fish can be influenced by any pressure 
in the model, they are only present in the model as a state component and therefore do not influence any 
other model component. 
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Commercial fish 
Commercial fish are included in the SOM analysis as four state components: Abundance of cod, Abundance 
of herring, Abundance of sprat, and Abundance of plaice (Figure 3). These components reflect the structure 
of the MSFD criteria D3C22, as well as the approach used during the second HOLAS assessment (HELCOM 
2018a). 

Each species is evaluated at the population level using the spawning stock biomass (SSB) assessments made 
by ICES and 2018 as the base year (Figures A1.4-A1.7) (ICES 2019a-j). However, due to a variation between 
the management areas and population areas for plaice, a one-out-all-out approach has been adopted for this 
species using the plaice population with the poorest SSB status as the baseline condition for both populations 
(ICES 2019h-i). Additionally, in the course of the development of this topic in the SOM analysis, ICES 
downgraded the assessment category for herring in sub-divisions 30 and 31 (Gulf of Bothnia) from 
quantitative to qualitative. This stock was still included in the SOM analysis but is evaluated based on 
improvement from current conditions rather than based on a threshold value. All other state components 
are assessed against the quantitative spawning stock biomass threshold in use by ICES in 2019, which serves 
as the GES threshold for these populations (ICES 2019a-j). 

 

Figure 3. Schematic of the SOM model for commercial fish. While commercial fish can be influenced by any 
pressure in the model, they are only present in the model as a state component and therefore do not 
influence any other model component. 

 

Migratory fish 
Migratory fish are included in the SOM analysis as 3 state components: Abundance of salmon spawners and 
smolt, Abundance of seatrout parr, and Abundance of eel (Figure 4). These components reflect the structure 
of MSFD criteria D1C3 3, European Council Regulation No 1100/2007 establishing measures for the recovery 
of the stock of European eel, and the HELCOM indicators “Abundance of salmon spawners and smolt” and 

 
2 Marine Strategy FrameworkD3C2 – Primary: The Spawning Stock Biomass of populations of commercially-
exploited species are above biomass levels capable of producing maximum sustainable yield. Appropriate 
scientific bodies shall be consulted in accordance with Article 26 of Regulation (EU) No 1380/2013. 
3 Marine Strategy Framework Directive criteria D1C3 – The population demographic characteristics (e.g. 
body size or age class structure, sex ratio, fecundity, and survival rates) of the species are indicative of a 
healthy population which is not adversely affected due to anthropogenic pressures. 
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“Abundance of sea trout spawners and parr”. Each state component is assessed using a different metric or 
approach with salmon and eel having thresholds corresponding to GES and seatrout being assessed against 
specific state improvements. 

Salmon is assessed using the evaluation of potential smolt production capacity (PSPC) in each Baltic Sea 
salmon river by the International Council for the Exploration of the Sea Assessment Working Group on Baltic 
Salmon and Trout (ICES WGBAST) (ICES 2019k). The PSPCs are aggregated by ICES evaluation area to generate 
an assessment at the sub-basin scale (Figure A1.8). This methodology is based on that used in the HELCOM 
indicator “Abundance of salmon spawners and smolt” (HELCOM 2018e). 

The assessment of eel uses the evaluation of current and potential silver eel biomass escaping to the sea by 
the ICES Workshop for the Review of Eel Management Plan Progress Reports and national reporting under 
Article 9 of the Eel Regulation 1100/2007 (ICES 2019l). To avoid the domination of the assessment by high 
productivity areas in good status (DE Schlei/Trave and DE Warnow/Peene), the data have been aggregated 
to the Baltic Sea scale by averaging the ratios of current to potential escapement by management unit rather 
than by summing these estimates to create a single Baltic wide escapement ratio. 

While baseline data exists for seatrout and is used to assess seatrout population condition by e.g ICES (ICES 
2019k), the data is not easily summarized to a level appropriate to the SOM analysis and covers less than half 
of the recognized trout streams. Instead of using a threshold value assessment method, seatrout are 
evaluated on the basis of improvement from current conditions in 5 sub-divisions of the Baltic Sea (Figure 
A1.9). 

 

Figure 4. Schematic of the SOM model for migratory fish. While migratory fish can be influenced by any 
pressure in the model, they are only present in the model as a state component and therefore do not 
influence any other model component. 

 

Fish specific pressure inputs 
Several assessed pressure inputs are exclusive to fish, including targeted extraction and bycatch of fish for 
coastal fish, cod, flatfish, pelagic fish, salmon, seatrout and eel, as well as disturbance of species: obstructions 
(dams) (Figures 2-4). The targeted extraction pressure inputs do not correspond to a HELCOM indicator but 
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are assessed by ICES for many commercial species (ICES 2019a-j). Additionally, MSFD criteria D3C14 and to a 
limited extent D1C15 apply in combination to these pressure inputs. The pressure input disturbance of 
species: obstructions (dams) does not correspond to a HELCOM indicator but is a quality element of ecological 
status for rivers under the Water Framework Directive (River continuity). These pressure inputs all originate 
from a either a single activity (targeted extraction and bycatch is only caused by fishing) or are not connected 
to a SOM activity (disturbance of species: obstructions (dams)). None of these pressure inputs is assessed 
against a threshold in the SOM analysis.  

 

Are existing measures sufficient for achieving good status? 
State components for fish are determined as abundance of a specific fish species or a fish species group 
within a geographic area. For those fish state components that have established HELCOM GES thresholds, it 
is possible to evaluate whether existing measures are sufficient in achieving GES. The assessment compares 
the state improvement from existing measures to the state improvement required to achieve GES. For those 
state components that do not have a GES threshold, the analysis assesses the sufficiency of measures in 
achieving specific state improvements (10, 25 and 50% improvement in state, i.e. abundance of fish). 

The calculation of sufficiency of measures takes into account all the components of the SOM analysis for fish: 
the effectiveness of measure types in reducing pressure inputs, links between existing measures and measure 
types, projected pressure input reductions from existing measures, development of human activities, 
significance of pressures to state components and pressure reductions required to achieve GES/state 
improvements. The analysis assumes that all existing measures are fully implemented and that there are no 
time lags between the input of pressures and environmental state.  

The sufficiency of measures result is presented as the probability of achieving GES or a specific state 
improvement as a function of the total pressure reduction by substance at the scale of the entire Baltic Sea 
(Figures A2.1-A2.6, left panel, Annex 2). The function shows what is the probability (%) to achieve GES/state 
improvement (y-axis) with each level (%) of total pressure reduction (x-axis). Pressure reductions are 
calculated based on the reduction in pressure inputs (Table 5), significance of different pressures to the state 
components (Table 4), and spatial weighting to account for the target area of existing measures. 

In the case of fish, the SOM analysis has been able to account for 40-90% of the pressures linked to the state 
components, but several significant pressures are also excluded, such as the effects of eutrophication and 
change in hydrologic conditions (see Table 4, pressures highlighted in grey). The dashed line in Figures A2.1-
A2.6 (left panel) and last column of Table 2 show the maximum achievable pressure reduction including only 
those pressures that can be reduced with measure types and that are linked to the fish state components. 

Figures A2.1-A2.6 (right panel) and Table 3 provide additional information on the pressure-state linkages and 
the certainty of the estimates. Figure A2.1-A2.6 (right panel) shows the probability distribution for the 
required reduction in total pressure (x-axis) to reach GES/a specific state improvement, based on expert 
responses. 

Tables 3.1-3.3 show the average of the mostly likely total pressure reduction required to reach GES or a 
specific state improvement for each fish species/species group, based on the expert responses. The required 
pressure reduction depends on the species/species group, geographic area, and whether the assessment is 
done against GES or specific state improvements (see Table 3 for detailed results). Confidence in Table 3 

 
4 Marine Strategy Framework Directive D3C1 – Primary: The Fishing mortality rate of populations of 
commercially-exploited species is at or below levels which can produce the maximum sustainable yield 
(MSY). Appropriate scientific bodies shall be consulted in accordance with Article 26 of Regulation (EU) No 
1380/2013. 
5 Marine Strategy Framework Directive D1C1 – The mortality rate per species from incidental by-catch is 
below levels which threaten the species, such that its longterm viability is ensured. 
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depicts the most common rating of expert’s confidence in their own responses to the question on total 
pressure reduction required to reach GES.  

The following sections present the results for coastal, commercial and migratory fish. 

Coastal fish 
Table 2.1 shows the results for the sufficiency of measure in achieving GES or specific state improvements 
for coastal fish. It presents the expected pressure reductions from existing measures, the probability to 
achieve GES/a specific state improvement with such a pressure reduction, and the maximum pressure 
reduction that could be achieved with the pressures that are included in the SOM analysis. The format of the 
results depends on whether an established HELCOM GES threshold exists for the state component 
(species/species group and geographic area) in question.  

Table 3.1 shows the average of the most likely total pressure reduction required to reach GES or a specific 
state improvement for coastal fish, based on the expert responses. 

For perch and other coastal piscivores, the expected pressure reduction ranges from 14 to 23%. In the Gulf 
of Bothnia and Gulf of Riga, the findings suggest that the probability to achieve GES with existing measures 
is relatively high, 35% and 38%, respectively. In the Central area (Swedish coastal areas) and Eastern Gotland 
Basin (Latvian and Lithuanian coastal areas), probability to achieve GES with existing measures is suggested 
to be zero. In the Gulf of Finland and South area (Polish coastal areas), the result is in the form of probability 
to achieve specific state improvements, as no GES thresholds exist. In the Gulf of Finland, the probability to 
achieve any state improvements with existing measures seem low. In Polish coastal areas, the results indicate 
a high probability to achieve a 10% state improvement, but not larger. 

The findings for cyprinids and other mesopredators suggest that the expected pressure reductions are 
between 10% and 20%, which result in a low probability to achieve GES or state improvements in most of 
the assessment areas. Only in the South (Polish coastal areas), there seems to be a 50% probability to achieve 
a 10% state improvement. 

For flounder, the findings indicate that pressure reductions from existing measures range from 11% to 19%. 
The probability to achieve GES in the Southwest (Danish coastal areas) is 100% as only 1% pressure reduction 
would seem sufficient to achieve GES based on the expert responses. In the South (Polish coastal areas), the 
probability to achieve a 50% state improvement is considered to be relatively high (60%).  

Annex 2 presents graphs that show the probability distributions of achieving GES/state improvements. 

Commercial fish 
Table 2.2 shows the results for the sufficiency of measure in achieving GES or specific state improvements 
for commercial fish. It presents the expected pressure reductions from existing measures, the probability to 
achieve GES/a specific state improvement with such a pressure reduction, and the maximum pressure 
reduction that could be achieved with the pressures that are included in the SOM analysis. The format of the 
results depends on whether an established HELCOM GES threshold exists for the state component 
(species/species group and geographic area) in question.  

Table 3.2 shows the average of the mostly likely total pressure reduction required to reach GES or a specific 
state improvement for commercial fish, based on the expert responses. 

The results suggest that for herring, the expected pressure reductions are around 20% in all areas, which 
results in a 100% probability to achieve GES in the Gulf of Riga and in 32% probability to achieve GES in SD 
25–29 and 32, excluding the Gulf of Riga (Bornholm Basin, Western Gotland Basin, Eastern Gotland Basin, 
Gdansk Basin, Northern Baltic Proper, Gulf of Finland, Åland Sea). Both of these areas are already in GES. In 
SD 30-31 (Bothnian Sea), there is a high probability of 10% state improvement. 
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For cod, the findings indicate only 4-7% pressures reductions, which lead to zero probability of achieving GES 
in the two assessment areas.  

Based on the results, the probability to achieve GES with existing measures seems to be around 35% for sprat 
and around 67% for plaice, which is already in GES. 

Annex 2 presents graphs that show the probability distributions of achieving GES/state improvements. 

Migratory fish 
Table 2.3 shows the results for the sufficiency of measure in achieving GES or specific state improvements 
for migratory fish. It presents the expected pressure reductions from existing measures, the probability to 
achieve GES/a specific state improvement with such a pressure reduction, and the maximum pressure 
reduction that could be achieved with the pressures that are included in the SOM analysis. The format of the 
results depends on whether an established HELCOM GES threshold exists for the state component 
(species/species group and geographic area) in question.  

Table 3.3 shows the average of the mostly likely total pressure reduction required to reach GES or a specific 
state improvement for migratory fish, based on the expert responses. 

For salmon, the results suggest that expected pressure reductions are around 6-14%, and there is a positive 
probability to achieve GES with existing measures in AU 1-2 (Bothnian Bay, The Quark), 3 (Bothnian Sea) and 
6 (Gulf of Finland). The probability is highest in AU1-2. For eel, the expected pressure reductions from existing 
measures are projected to be only 2%, with no probability of achieving GES.  

For seatrout, the results are presented as probability to achieve specific state improvements. There is some 
probability to achieve a 10% state improvement in the Gulf of Finland and Southern Baltic with existing 
measures, but probability of state improvements in the Gulf of Bothnia and Eastern Baltic seems to be low. 

Annex 2 presents graphs that show the probability distributions of achieving GES/state improvements. 
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Table 2.1 Sufficiency of measures in achieving GES or specific state improvements for coastal fish. The table presents the expected values and the 10-90 percentile in 
brackets, which shows the range in which 80% of the observations fall in. When a GES threshold exists, the result shows the probability to achieve GES with expected 
pressure reduction. When there is no GES threshold, the table shows the probability to achieve a specific state improvement (10%, 25% and 50%) with expected pressure 
reduction. 

State Assessment area Expected total 
pressure reduction 
(%) (x-axis)  
[10 percentile – 90 
percentile] 

Probability to 
achieve GES (%) with 
expected pressure 
reduction (y-axis)  
[10 percentile – 90 
percentile] 

Probability (%) to achieve specific state improvement 
with expected pressure reduction (y-axis)  
[10 percentile – 90 percentile] 

Maximum possible 
pressure reduction 
with pressures 
included in the SOM 
analysis (%) (x-axis, 
dashed line) * 

10% state 
improvement 

25% state 
improvement 

50% state 
improvement 

Perch and other 
coastal 
piscivores  

Gulf of Bothnia 22.3 
[10.2-32.9] 

34.7 
[33.3-71.3] 

   
67.6 

Gulf of Finland 13.7 
[5.7-21.1] 

 
5.1 
[0-45.7] 

0 
[0-0] 

0 
[0-0] 

66.7 

Gulf of Riga 22.9 
[10.3- 33.1] 

37.7 
[0-50.3] 

   
50.0 

Central (Swedish coastal areas 
only) 

20.0 
[8.8- 30.2] 

0 
[0-0] 

   
58.8 

Eastern Gotland Basin (Latvian & 
Lithuanian coastal areas only) 

15.4 
[10.3-20.3] 

0 
[0-0] 

   
69.2 

South (Polish coastal areas only) 12.3 
[7.8-16.7] 

 
61.1 
[13.3-88.5] 

0 
[0-19.0] 

0 
[0-0] 

55.6 

Cyprinids and 
other 
mesopredators 

Gulf of Bothnia 13.5 
[6.1-20.6] 

0 
[0-0] 

   
41.4 

Gulf of Finland 9.7 
[4.0-15.0] 

 
Not currently 
available 

Not currently 
available 

Not currently 
available 

37.5 

Gulf of Riga 19.1 
[8.6-27.6] 

0 
[0-0] 

   
41.7 

Central (Swedish coastal areas 
only) 

14.4 
[7.0-21.9] 

0 
[0-0] 

   
48.3 

South (Polish coastal areas only) 14.8 
[9.4-20.1] 

 
50.0 
[23.8-63.2] 

5.5 
[0-37.2] 

0 
[0-0] 

48.0 

Eastern Gotland Basin (Latvian & 
Lithuanian coastal areas only) 

19.7 
[13.2-26.0] 

0 
[0-0] 

   
72.0 

Flounder Central (Swedish coastal areas 
only) 

16.5 
[5.1-26.5] 

0 
[0-0] 

   
46.2 
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State Assessment area Expected total 
pressure reduction 
(%) (x-axis)  
[10 percentile – 90 
percentile] 

Probability to 
achieve GES (%) with 
expected pressure 
reduction (y-axis)  
[10 percentile – 90 
percentile] 

Probability (%) to achieve specific state improvement 
with expected pressure reduction (y-axis)  
[10 percentile – 90 percentile] 

Maximum possible 
pressure reduction 
with pressures 
included in the SOM 
analysis (%) (x-axis, 
dashed line) * 

10% state 
improvement 

25% state 
improvement 

50% state 
improvement 

Eastern Gotland Basin (Latvian & 
Lithuanian coastal areas only) 

10.5 
[7.0-13.8] 

0 
[0-0] 

   
45.5 

Southwest (Danish coastal areas 
only) 

18.1 
[7.1-28.0] 

100.0 
[100.0-100.0] 

   
100.0 

South (Polish coastal areas only) 19.3 
[12.2-26.1] 

 
98.7 
[83.9-100.0] 

66.8 
[60.0-95.4] 

60.0 
[60.0-60.0] 

62.5 

*) The maximum possible pressure reduction is the largest achievable pressure reduction including only those pressures that can be reduced with measure types and 
that are linked to the fish state components. It is caused by the lack of full quantification of all pressures in the SOM model. The pressures that have not been included in 
the analysis are presented in Table 4 (highlighted in grey). As some pressures are missing, the expected total pressure reduction and the probability to achieve GES/state 
improvements are likely underestimations.  
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Table 2.2. Sufficiency of measures in achieving GES or specific state improvements for commercial fish. The table presents the expected values and the 10-90 percentile 
in brackets, which shows the range in which 80% of the observations fall in. When a GES threshold exists, the result shows the probability to achieve GES with expected 
pressure reduction. When there is no GES threshold, the table shows the probability to achieve a specific state improvement (10%, 25% and 50%) with expected pressure 
reduction. 

State Assessment area Expected total 
pressure reduction 
(%) (x-axis)  
[10 percentile – 90 
percentile] 

Probability to 
achieve GES (%) with 
expected pressure 
reduction (y-axis)  
[10 percentile – 90 
percentile] 

Probability (%) to achieve specific state improvement 
with expected pressure reduction (y-axis)  
[10 percentile – 90 percentile] 

Maximum possible 
pressure reduction 
with pressures 
included in the 
SOM analysis (%) 
(x-axis, dashed line) 
* 

10% state 
improvement 

25% state 
improvement 

50% state 
improvement 

Herring  SD 20-24, spring spawners 22.9 
[16.4-28.8] 

0 
[0-0] 

   
55.7 

SD 25–29 and 32, excluding the 
Gulf of Riga 

18.5 
[12.6-24.3] 

31.6 
[22.4-72.3] 

   
59.6 

SD 28.1 (Gulf of Riga) 21.1 
[15.2-26.5] 

100.0 
[94.4-100.0] 

   
72.7 

SD 30-31 20.4 
[14.2-26.5] 

 
Not currently 
available 

Not currently 
available 

Not currently 
available 

55.3 

Cod  Western Baltic 6.5 
[3.5-10.2] 

0 
[0-0] 

   
41.7 

Eastern Baltic 3.7 
[1.8-5.7] 

0 
[0-0] 

   
43.4 

Sprat SD 22–30 and 32 17.9 
[12.8-22.6] 

35.1 
[12.3-39.2] 

   
46.6 

Plaice Baltic Sea, excluding the Quark 
and Bothnian Bay 

4.0 
[2.0-6.4] 

66.7 
[66.7-66.7] 

   
63.9 

*) The maximum possible pressure reduction is the largest achievable pressure reduction including only those pressures that can be reduced with measure types and 
that are linked to the fish state components. It is caused by the lack of full quantification of all pressures in the SOM model. The pressures that have not been included in 
the analysis are presented in Table 4 (highlighted in grey). As some pressures are missing, the expected total pressure reduction and the probability to achieve GES/state 
improvements are likely underestimations.  
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Table 2.3. Sufficiency of measures in achieving GES or specific state improvements for migratory fish. The table presents the expected values and the 10-90 percentile 
in brackets, which shows the range in which 80% of the observations fall in. When a GES threshold exists, the result shows the probability to achieve GES with expected 
pressure reduction. When there is no GES threshold, the table shows the probability to achieve specific state improvement (10%, 25% and 50%) with expected pressure 
reduction. 

State Assessment area Expected total 
pressure reduction 
(%) (x-axis) [10 
percentile – 90 
percentile] 

Probability to achieve GES 
(%) with expected 
pressure reduction (y-axis)  
[10 percentile – 90 
percentile] 

Probability (%) to achieve specific state improvements with 
expected pressure reduction (y-axis)  
[10 percentile – 90 percentile] 

Maximum possible 
pressure reduction with 
pressures included in 
the SOM analysis (%) (x-
axis, dashed line) * 

10% state 
improvement 

25% state 
improvement 

50% state 
improvement 

Salmon AU   AU 1-2 14.4 
[11.5-17.6] 

30.2 
[26.3-33.2] 

   
76.6 

AU 3 11.7 
[8.9-15.2] 

17.4 
[8.8-24.4] 

   
73.3 

AU 4 8.0 
[5.3-10.7] 

0 
[0-0.2] 

   
60.5 

AU 5 6.1 
[4.2-8.0] 

0 
[0-0]  

   
62.1 

AU 6 13.4 
[8.9-18.5] 

7.1 
[1.8-14.8] 

   
81.1 

Eel Baltic Sea 1.7 
[0.8-2.6] 

0 
[0-0] 

   
49.0 

Seatrout Gulf of Bothnia 6.7 
[4.0-9.6] 

 
0 
[0-0] 

0 
[0-0.1] 

0 
[0-0.0] 

77.4 

Gulf of Finland 14.6 
[9.2-20.0] 

 
17.0 
[0-42.2] 

0.4 
[0-3.1] 

0 
[0-0] 

91.2 

Western Baltic 6.4 
[3.6-10.0] 

 
0.9 
[0.2-4.8] 

0 
[0-0] 

0 
[0-0] 

70.6 

Eastern Baltic 8.8 
[5.7-12.1] 

 
0 
[0-6.6] 

0 
[0-0] 

0 
[0-0] 

71.8 

Southern Baltic 6.0 
[3.9-8.2] 

 
20.0 
[20.0-20.0] 

0 
[0-0] 

0 
[0-0] 

65.7 

*) The maximum possible pressure reduction is the largest achievable pressure reduction including only those pressures that can be reduced with measure types and 
that are linked to the fish state components. It is caused by the lack of full quantification of all pressures in the SOM model. The pressures that have not been included in 
the analysis are presented in Table 4 (highlighted in grey). As some pressures are missing, the expected total pressure reduction and the probability to achieve GES/state 
improvements are likely underestimations.  
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Table 3.1. Mostly likely percent total pressure reduction required to reach GES/specific state 
improvements for coastal fish (perch and other coastal piscivores, cyprinids and other mesopredators, 
flounder). Standard deviation is given in parentheses. Note: values are calculated directly from expert survey 
data and will differ somewhat from model results. Confidence depicts the most common rating of expert’s 
confidence in their own responses to the question on total pressure reduction required to reach GES. Zero 
standard deviation results from lack of variation in underlying data. 

Colour scale for the percent reduction in pressures required to reach GES in percent (based on the expected 
value): 0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the reduction required estimate (based on the relative size of the standard 
deviation to the expected value): low: ○○●, moderate: ○●●, high: ●●● 

State Perch and other coastal piscivores 
Area Gulf of Bothnia Gulf of Riga Central (Swedish 

coastal areas 
only) 

Eastern Gotland 
Basin (Latvian 
and Lithuanian 
coastal areas 
only) 

Most likely pressure 
reduction required (%) 

30.0 
(0.0) ●●● 

35.0 
(15.0) ●●○ 

60.0 
(0.0) ●●● 

43.5 
(3.5) ●●● 

Confidence High Moderate High High - Moderate 
Number of experts 9 2 8 2 
     
State Perch and other coastal piscivores  
Area Gulf of Finland, 

10% state 
improvement 

Gulf of Finland, 
25% state 
improvement 

Gulf of Finland, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

21.0 
(1.4) ●●● 

33.5 
(3.5) ●●● 

47.5 
(7.5) ●●● 

 

Confidence Moderate Moderate - Low Moderate - Low  
Number of experts 3 2 2  
     
State Perch and other coastal piscivores  
Area South (Polish 

coastal areas 
only), 10% state 
improvement 

South (Polish 
coastal areas 
only), 25% state 
improvement 

South (Polish 
coastal areas 
only), 50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

10.7 
(2.4) ●●● 

21.7 
(6.6) ●●● 

37.7 
(1.9) ●●● 

 

Confidence Moderate Moderate Moderate  
Number of experts 3 3 3  
     
State Cyprinids and other mesopredators 
Area Gulf of Bothnia Gulf of Riga Central (Swedish 

coastal areas 
only) 

Eastern Gotland 
Basin (Latvian 
and Lithuanian 
coastal areas 
only) 

Most likely pressure 
reduction required (%) 

47.0 
(0.0) ●●● 

35.0 
(0.0) ●●● 

68.0 
(0.0) ●●● 

44.5 
(9.5) ●●● 

Confidence Moderate Moderate Moderate Moderate 
Number of experts 5 1 5 2 



 
BSAP UP WS-BIO 2020, 2-4 

 

16 
 

     
State Cyprinids and other mesopredators  
Area Gulf of Finland, 

10% state 
improvement 

Gulf of Finland, 
25% state 
improvement 

Gulf of Finland, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

30.5 
(4.5) ●●● 

- 
 (-) ○○○ 

- 
(-) ○○○ 

 

Confidence Low - Moderate    
Number of experts 2 0 0  
     
State Cyprinids and other mesopredators  
Area South (Polish 

coastal areas 
only), 10% state 
improvement 

South (Polish 
coastal areas 
only), 25% state 
improvement 

South (Polish 
coastal areas 
only), 50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

13.3 
(6.1) ○●● 

23.3 
(7.5) ●●● 

49.7 
(1.9) ●●● 

 

Confidence Low Low Low  
Number of experts 3 3 3  
     
State Flounder  
Area Central (Swedish 

coastal areas 
only) 

Eastern Gotland 
Basin (Latvian & 
Lithuanian 
coastal areas 
only) 

Southwest 
(Danish coastal 
areas only) 

 

Most likely pressure 
reduction required (%) 

70.0 
(0.0) ●●● 

25.0 
(0.0) ●●● 

1.0 
(0.0) ●●● 

 

Confidence Low High High  
Number of experts 5 1 4  
     
State Flounder  
Area South (Polish 

coastal areas 
only), 10% state 
improvement 

South (Polish 
coastal areas 
only), 25% state 
improvement 

South (Polish 
coastal areas 
only), 50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

8.7 
(8.0) ○○● 

15.1 
(13.7) ○○● 

25.2 
(22.3) ○○● 

 

Confidence Low Low Low  
Number of experts 7 7 7  
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Table 3.2. Mostly likely percent total pressure reduction required to reach GES/specific state 
improvements for commercial fish (herring, cod, sprat, plaice). Standard deviation is given in parentheses. 
Note: values are calculated directly from expert survey data and will differ somewhat from model results. 
Confidence depicts the most common rating of expert’s confidence in their own responses to the question 
on total pressure reduction required to reach GES. Zero standard deviation results from lack of variation in 
underlying data. 

Colour scale for the percent reduction in pressures required to reach GES in percent (based on the expected 
value): 0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the reduction required estimate (based on the relative size of the standard 
deviation to the expected value): low: ○○●, moderate: ○●●, high: ●●● 

State Herring SD 20-
24, spring 
spawners 

Herring SD 25-
29, 32 (excl Gulf 
of Riga) 

Herring SD 28.1 
(Gulf of Riga) 

 

Most likely pressure 
reduction required (%) 

67.3 
(15.5) ●●● 

19.6 
(21.7) ○○● 

10.0 
(0.0) ●●● 

 

Confidence High High High  
Number of experts 9 13 1  
     
State Herring SD 30-

31, 10% state 
improvement 

Herring SD 30-
31, 25% state 
improvement 

Herring SD 30-
31, 50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

18.9 
(8.9) ○●● 

48.6 
(10.1) ●●● 

65.6 
(23.4) ○●● 

 

Confidence Low Low Low  
Number of experts 8 7 8  
     
State Cod, Western 

Baltic 
Cod, Eastern 
Baltic 

  

Most likely pressure 
reduction required (%) 

52.1 
(13.8) ●●● 

75.6 
(17.6) ●●● 

  

Confidence High High   
Number of experts 10 18   
     
State Sprat SD 22-30, 

32 
   

Most likely pressure 
reduction required (%) 

20.7 
(20.5) ○○● 

   

Confidence High - Moderate    
Number of experts 16    
     
State Plaice    
Most likely pressure 
reduction required (%) 

11.7 
(15.1) ○○● 

   

Confidence High    
Number of experts 6    
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Table 3.3. Mostly likely percent total pressure reduction required to reach GES/specific state 
improvements for migratory species (salmon, eel, seatrout). Standard deviation is given in parentheses. 
Note: values are calculated directly from expert survey data and will differ somewhat from model results. 
Confidence depicts the most common rating of expert’s confidence in their own responses to the question 
on total pressure reduction required to reach GES. 

Colour scale for the percent reduction in pressures required to reach GES in percent (based on the expected 
value): 0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the reduction required estimate (based on the relative size of the standard 
deviation to the expected value): low: ○○●, moderate: ○●●, high: ●●● 

State Salmon in 
assessment 
units 1-2 

Salmon in 
assessment unit 
3 

Salmon in 
assessment unit 
4 

Salmon in 
assessment unit 
5 

Most likely pressure 
reduction required (%) 

41.1 
(13.8) ○●● 

47.9 
(7.3) ●●● 

62.4 
(17.9) ●●● 

63.3 
(8.6) ●●● 

Confidence Low Low Low High 
Number of experts 7 7 9 4 
State Salmon in 

assessment unit 
6 

   

Most likely pressure 
reduction required (%) 

58.8 
(17.1) ●●● 

   

Confidence Moderate    
Number of experts 4    
     
State Eel - Entire Baltic 

Sea 
   

Most likely pressure 
reduction required (%) 

59.8 
(22.3) ○●● 

   

Confidence Moderate    
Number of experts 10    
     
State Seatrout  
Area Gulf of Bothnia, 

10% state 
improvement 

Gulf of Bothnia, 
25% state 
improvement 

Gulf of Bothnia, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

48.3 
(10.4) ●●● 

50.8 
(4.8) ●●● 

59.2 
(0.4) ●●● 

 

Confidence Moderate Moderate Moderate  
Number of experts 6 6 6  
     
State Seatrout  
Area Gulf of Finland, 

10% state 
improvement 

Gulf of Finland, 
25% state 
improvement 

Gulf of Finland, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

19.0 
(2.9) ●●● 

32.0 
(6.7) ●●● 

55.7 
(4.2) ●●● 

 

Confidence Moderate Moderate Moderate  
Number of experts 3 3 3  
     
State Seatrout  
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Area Western Baltic, 
10% state 
improvement 

Western Baltic, 
25% state 
improvement 

Western Baltic, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

46.7 
(11.9) ●●● 

50.0 
(8.9) ●●● 

51.7 
(3.7) ●●● 

 

Confidence Low Low Low  
Number of experts 6 6 6  
     
State Seatrout  
Area Eastern Baltic, 

10% state 
improvement 

Eastern Baltic, 
25% state 
improvement 

Eastern Baltic, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

29.7 
(14.8) ○●● 

32.3 
(7.4) ●●● 

47.3 
(1.9) ●●● 

 
 

Confidence Low Low Low  
Number of experts 3 3 3  
     
State Seatrout  
Area Southern Baltic, 

10% state 
improvement 

Southern Baltic, 
25% state 
improvement 

Southern Baltic, 
50% state 
improvement 

 

Most likely pressure 
reduction required (%) 

42.6 
(11.5) ●●● 

45.0 
(5.9) ●●● 

57.9 
(2.5) ●●● 

 
 

Confidence Low Low Low  
Number of experts 8 8 8  

 

 

What are the pressures contributing to the state components? 
Tables 4.1-4.3 show the significance of pressures affecting coastal fish (perch and other coastal piscivores, 
cyprinids and other mesopredators, flounder). They enable comparison across species/species groups and 
geographic areas. Overall, 12 different pressures are found to be significant to coastal fish, and the most 
significant pressures are the extraction of fish and targeted extraction and bycatch of coastal fish. 

Tables 4.4-4.5 show the significance of pressures affecting commercial fish (herring, cod, sprat, plaice). They 
enable comparison across species/species groups and geographic areas. Overall, 13 different pressures are 
found to be significant to commercial fish, and the most significant pressures are the extraction of fish and 
targeted extraction and bycatch of pelagic fish. 

Tables 4.6-4.7 show the significance of pressures affecting migratory fish (salmon, eel, seatrout). They enable 
comparison across species/species groups and geographic areas. Overall, 13 different pressures are found to 
be significant to commercial fish, and the most significant pressures are the extraction of fish; river, lake, or 
land habitat loss/degradation and targeted extraction and bycatch of salmon or seatrout. 

Confidence depicts the most common rating of expert’s confidence in their own responses to the significance 
of pressures question. 
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Table 4.1 Significance of pressures (%) affecting perch and other coastal piscivores  

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
 
 
 
Pressure 

Perch and other coastal piscivores 
Gulf of 
Bothnia 

Gulf of 
Finland 

Gulf of 
Riga 

Central 
(Swedish 
coastal 
areas only) 

Eastern Gotland 
Basin (Latvian & 
Lithuanian coastal 
areas only) 

South 
(Polish 
coastal 
areas 
only) 

Bycatch in ghost nets 
    

11.5 
 

Extraction of fish (includes 
prey depletion) 

29.7 40.0 50.0 23.5 23.1 22.2 

Species disturbance or 
displacement by human 
presence 

     
7.4 

Species disturbance: 
obstructions and collisions 

    
11.5 

 

Effects of non-indigenous 
species 

   
5.9 

 
7.4 

Physical disturbance of marine 
habitats 

10.8 
  

17.6 23.1 7.4 

Physical loss of marine habitats 18.9 16.7 
 

17.6 
 

11.1 
Effects of eutrophication 18.9 23.3 22.2 11.8 30.8 11.1 
River, lake, or land habitat 
loss/degradation 

8.1 10.0 
   

7.4 

Change in hydrologic 
conditions 

     
11.1 

Human-induced food web 
imbalance 

13.5 10.0 27.8 23.5 
 

14.8 

Confidence  High Moderat
e 

Moderat
e 

High High - Moderate High 

Number of experts  10 3 2 9 2 3 
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Table 4.2 Significance of pressures (%) affecting cyprinids and other mesopredators 

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
 
 
 
Pressure 

Cyprinids and other mesopredators 
Gulf of 
Bothnia 

Gulf of 
Finland 

Gulf of 
Riga 

Central 
(Swedish 
coastal 
areas only) 

South 
(Polish 
coastal 
areas only) 

Eastern Gotland 
Basin (Latvian & 
Lithuanian 
coastal areas 
only) 

Bycatch in ghost nets 
     

8.0 
Extraction of fish (includes 
prey depletion) 

10.3 33.3 41.7 6.9 28.0 28.0 

Effects of non-indigenous 
species 

3.4 8.3 16.7 6.9 8.0 
 

Physical disturbance of marine 
habitats 

13.8 4.2 
 

20.7 8.0 24.0 

Physical loss of marine habitats 17.2 
  

20.7 12.0 12.0 
Effects of eutrophication 37.9 37.5 16.7 27.6 12.0 16.0 
Change in hydrologic 
conditions 

    
8.0 12.0 

Human-induced food web 
imbalance 

17.2 16.7 25.0 17.2 24.0 
 

Confidence High Moderat
e 

Moderat
e 

High Moderate High - Moderate 

Number of experts  7 3 1 6 3 2 
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Table 4.3 Significance of pressures (%) affecting flounder 

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
 
Pressure 

Flounder 
Central (Swedish 
coastal areas 
only) 

Eastern Gotland Basin 
(Latvian & Lithuanian 
coastal areas only) 

Southwest 
(Danish coastal 
areas only) 

South (Polish 
coastal areas 
only) 

Bycatch in ghost nets 
 

18.2 
  

Extraction of fish (includes prey 
depletion) 

23.1 27.3 100.0 35.4 

Effects of non-indigenous 
species 

19.2 27.3 
  

Physical disturbance of marine 
habitats 

15.4 
  

12.5 

Physical loss of marine habitats 7.7 
  

14.6 
Effects of eutrophication 19.2 27.3 

 
12.5 

Heavy metal pollution 
   

4.2 
Change in hydrologic 
conditions 

   
10.4 

Human-induced food web 
imbalance 

15.4 
  

10.4 

Confidence High High High High 
Number of experts  6 1 3 7 
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Table 4.4 Significance of pressures (%) affecting herring  

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
 
Pressure 

Herring 
SD 20-24, 
spring 
spawners 

SD 25–29 and 32, 
excluding the Gulf 
of Riga 

SD 28.1 
(Gulf of 
Riga) 

SD 30-
31 

Extraction of fish (includes prey depletion) 37.1 33.7 45.5 39.5 
Species disturbance or displacement by human 
presence 

5.7 3.4 27.3 7.9 

Species disturbance: obstructions and collisions 
 

3.4 
  

Effects of non-indigenous species 
 

1.1 
 

2.6 
Physical disturbance of marine habitats 

 
9.0 

 
5.3 

Physical loss of marine habitats 10.0 10.1 
 

2.6 
Effects of eutrophication 18.6 9.0 

 
10.5 

River, lake, or land habitat loss/degradation 2.9 
   

Change in hydrologic conditions 21.4 10.1 
 

7.9 
Human-induced food web imbalance 4.3 20.2 27.3 23.7 
Confidence High High Moderate High 
Number of experts  9 13 1 8 
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Table 4.5 Significance of pressures (%) affecting cod, sprat, plaice.  

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
Pressure 

Cod Sprat Plaice 
Western 
Baltic 

Eastern 
Baltic 

SD 22–30 
and 32 

Occurrence 
of Plaice 

Bycatch in ghost nets 
 

2.5 
  

Extraction of fish (includes prey depletion) 28.1 26.4 36.9 50.0 
Species disturbance or displacement by human presence 4.2 

 
3.9 

 

Effects of non-indigenous species 
  

1.0 
 

Physical disturbance of marine habitats 2.1 7.5 2.9 5.6 
Physical loss of marine habitats 7.3 6.9 2.9 8.3 
Effects of eutrophication 26.0 21.4 12.6 19.4 
Radioactive pollution 

 
2.5 

  

Change in hydrologic conditions 16.7 16.4 19.4 5.6 
Human-induced food web imbalance 15.6 16.4 20.4 11.1 
Confidence High High High High 
Number of experts  10 19 16 6 

 

Table 4.6 Significance of pressures (%) affecting salmon.  

Colour scale for the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
Pressure 

Salmon  
AU 1-2 AU 3 AU 4 AU 5 AU 6 

Extraction of fish (includes prey depletion) 27.7 28.9 22.4 19.7 30.2 
Species disturbance or displacement by human presence 6.4 

    

 Species disturbance: obstructions and collisions 10.6 11.1 3.9 10.6 17.0 
Physical loss of marine habitats 

  
3.9 4.5 

 

Effects of eutrophication 4.3 4.4 11.8 10.6 5.7 
River, lake, or land habitat loss/degradation 31.9 33.3 30.3 27.3 34.0 
Organohalogen pollution (e.g. PFOS, PCBs, PBDEs, dioxins) 6.4 6.7 

   

Effects of pressures occurring outside the Baltic Sea region 
(migratory species only) 

  
2.6 3.0 

 

Change in hydrologic conditions 6.4 8.9 17.1 15.2 7.5 
Human-induced food web imbalance 6.4 6.7 7.9 9.1 5.7 
Confidence High High High High High - 

Moderate 
Number of experts  7 7 9 4 4 
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Table 4.7 Significance of pressures (%) affecting migratory fish eel and seatrout. Colour scale for 
the significance of the pressure to the state variable (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  

Pressures for which we cannot quantify the link between the pressure input, pressure and state in the SOM 
analysis are highlighted in grey, e.g. we cannot link reductions in nutrient inputs to reductions in the effects 
of eutrophication and further to concentrations of hazardous substances.  

State 
 
Pressure 

Eel Seatrout 
Baltic 
Sea 

Gulf of 
Bothni
a 

Gulf of 
Finland 

Western 
Baltic 

Eastern 
Baltic 

Southern 
Baltic 

Extraction of fish (includes prey depletion) 13.9 29.0 32.4 26.5 28.2 17.1 
Species disturbance or displacement by 
human presence 

     
10.0 

Species disturbance: obstructions and 
collisions 

8.6 16.1 23.5 14.7 10.3 2.9 

Physical disturbance of marine habitats 1.3 
     

Physical loss of marine habitats 2.0 
   

7.7 4.3 
Effects of eutrophication 2.6 19.4 8.8 20.6 7.7 17.1 
River, lake, or land habitat loss/degradation 23.2 32.3 35.3 29.4 25.6 31.4 
Hydrocarbon pollution 1.3 

     

Organohalogen pollution (e.g. PFOS, PCBs, 
PBDEs, dioxins) 

6.6 
     

Heavy metal pollution 6.0 
     

Effects of pressures occurring outside the 
Baltic Sea region (migratory species only) 

30.5 
   

5.1 2.9 

Change in hydrologic conditions 
    

15.4 12.9 
Human-induced food web imbalance 4.0 3.2 

 
8.8 

 
1.4 

Confidence Moderat
e 

High Moderat
e 

Moderat
e 

Moderat
e 

Moderat
e 

Number of experts  11 6 3 6 3 9 
 

 

What are the reductions in pressure inputs from existing measures? 
Tables 5.1-5.3 show the effects of existing measures in reducing the pressures on fish at the scale of the Baltic 
Sea. Table 5.1 is for coastal fish, Table 5.2 for commercial fish and Table 5.3 for migratory fish. They are based 
on the effectiveness of measure types, links between existing measures and measure types, and projected 
development of activities. As the effectiveness of measures are data at the Baltic Sea level, the total pressure 
reductions are presented as an average for the entire Baltic Sea. They account for the joint impacts across 
measure types and spatial multipliers which reflect the actual sea area where the pressures can be reduced 
to avoid overestimating the pressure reductions.  

The targeted extraction and bycatch of coastal fish is projected to be reduced by 38.5%, considering the 
effects of existing measures and changes in human activities (Table 5.1). Also, direct pressures to coastal fish 
habitat are expected to decrease. 

The pressure reductions of targeted extraction and bycatch of commercial fish are largest for pelagic fish 
(Table 5.2). The low values of the expected reduction in pressures to cod and flatfish may result from the fact 
that some measures are only implemented in some of the sub-basins but not entire Baltic Sea.  
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Of the pressures on migratory fish (Table 5.3), targeted extraction and bycatch of salmon is expected to be 
reduced the most (on average 32.6%), followed by the targeted extraction and bycatch on seatrout (on 
average 24.3%). The reductions in the other pressures on migratory fish are lower than 10%. 

Further details on the effectiveness of different measure types can be found in Table 6. 

Table 5.1. Projected total pressure reductions (%) from existing measures on coastal fish. The table depicts 
the most likely/expected values of total pressure reductions and gives standard deviation in parenthesis. 

Colour scale for the pressure reductions in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the pressure reductions (based on the relative size of the standard deviation 
to the expected value):  
low: ○○●, moderate: ○●●, high: ●●● 

Pressure 
Area 

Targeted extraction and 
bycatch 

Baltic Sea  38.5 
(4.8) ●●● 

 

Table 5.2. Projected total pressure reductions (%) from existing measures on commercial fish. The table 
depicts the most likely/expected values of total pressure reductions and gives standard deviation in 
parenthesis. 

Colour scale for the pressure reductions in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the pressure reductions (based on the relative size of the standard deviation 
to the expected value):  
low: ○○●, moderate: ○●●, high: ●●● 

Pressure 
Area 

Targeted extraction and bycatch 
Cod Flatfish Pelagic fish 

Baltic Sea  1.3 
(0.4) ●●● 

1.2 
(0.4) ○●● 

44.8 
(2.7) ●●● 

 

Table 5.3. Projected total pressure reductions (%) from existing measures on migratory fish. The table 
depicts the most likely/expected values of total pressure reductions and gives standard deviation in 
parenthesis. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100%  
Categories for the certainty of the effectiveness estimate(based on the relative size of the standard 
deviation to the expected value) :  
low: ○○●, moderate: ○●●, high: ●●● 

Pressure 
 
 
Area 

Targeted extraction and bycatch Disturbance of species: 
obstructions (dams) 

Salmon Seatrout Eel Salmon 
 

Seatrout 
 

Eel 
 

Baltic Sea  32.6 
(2.0) ●●● 

24.2 
(2.1) ●●● 

1.2 
(0.6) ○●● 

7.3 
(1.3) ●●● 

8.8 
(1.5) ●●● 

8.1 
(1.4) ●●● 
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How effective are measure types in reducing pressures? 
This section presents the percent effectiveness of measure types in reducing a specific pressure (in this case, 
the targeted extraction and bycatch of fish, direct pressure to fish habitats, and disturbance of migratory 
species: obstructions (dams)). Data on the effectiveness of measure types originate from expert surveys and 
the literature review on effectiveness of measures.  

The effectiveness of measures types in reducing targeted extraction and bycatch of fish from fish and shellfish 
harvesting are presented in Table 6.1 for coastal and commercial (cod, flatfish and pelagic) fish and in Table 
6.2 for migratory fish. Some measure types affect pressures directly rather than through activities. The 
effectiveness of measure types that reduce direct pressure to fish habitats and disturbance of migratory 
species: obstructions (dams) are presented in Tables 6.3 and 6.4. The effectiveness of fish stocking programs 
to support existing populations is presented in Table 6.5. These affect directly the state of coastal fish, salmon 
and seatrout, and eel. 

Measure type effectiveness estimates are presented in percent per pressure, species/species group and 
measure type, and pooled over experts. The effectiveness estimates can be compared across measure types 
to assess, on average, how effective they are in relation to each other in reducing the pressure from the 
specific activities, or across activities to assess which measure type could be the most effective for each 
activity. Effectiveness estimates for direct pressure to fish habitats are provided as a separate piece of 
additional information, and not included further in the SOM analysis (of pressure reductions and sufficiency 
of measures). 

Tables 6.1-6.5 present the most likely percent effectiveness and its standard deviation. Confidence depicts 
the most common rating of expert’s confidence in their own responses to the effectiveness of measure types 
question. 

Based on the results in Table 6.1, spatial closures is the most effective measure type in reducing targeted 
extraction and bycatch of fish for all coastal and commercial fish. In addition, seasonal closures and ensuring 
compliance with existing regulations (commercial and/or recreational) have high effectiveness across all 
species. For pelagic fish, the effectiveness of measures to reduce commercial fishing capacity is over 60% in 
reducing the pressure. 

For migratory fish (Table 6.2), the measure types related to spatial or seasonal closures are the most effective 
for all migratory species. For seatrout, promotion of sustainable fisheries and measures to reduce recreational 
fishing (e.g. licenses) also has a relatively high effectiveness. 

Annex 3 presents the distributions of the effectiveness of measure types for additional information. 
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Table 6.1.  Effectiveness of measure types (%) in reducing the targeted extraction and bycatch of fish from 
fish and shellfish harvesting (all gears, professional and recreational) for coastal and commercial (cod, 
flatfish, and pelagic) fish. The effectiveness of a measure type is the percent reduction in the pressure 
resulting from a specific activity. The table depicts the expected values of effectiveness, and standard 
deviation is given in parenthesis. Estimates are presented by species/species group. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the effectiveness estimate (based on the relative size of the standard deviation 
to the expected value): 
low: ○○●, moderate: ○●●, high: ●●● 

Species 
 
Measure type 

Coastal fish Cod (commercial 
fish) 

Flatfish 
(commercial 
fish) 

Pelagic fish 
(commercial 
fish) 

Seasonal closures 65.6 
(31.8) ○●● 

43.5 
(13.0) ●●● 

54.2 
(9.3) ●●● 

64.7 
(23.8) ○●● 

Spatial closures 69.7 
(33.6) ○●● 

65.3 
(17.5) ●●● 

70.7 
(15.6) ●●● 

68.5 
(27.1) ○●● 

Technical measures to reduce 
catches of unwanted species 

17.6 
(14.4) ○○● 

46.4 
(18.6) ○●● 

59.8 
(8.0) ●●● 

53.4 
(17.8) ○●● 

Technical measures to reduce 
catches of unwanted sizes of fish 

32.0 
(18.7) ○●● 

56.1 
(18.7) ○●● 

37.8 
(19.1) ○●● 

33.4 
(23.8) ○○● 

Coastal species management plans 50.8 
(30.6) ○○● 

NA NA NA 

Measures to reduce recreational 
fishing (e.g. licenses) 

53.1 
(24.9) ○●● 

31.8 
(22.9) ○○● 

24.9 
(21.7) ○○● 

14.8 
(21.3) ○○● 

Measures to reduce commercial 
fishing capacity 

46.1 
(22.4) ○●● 

27.3 
(26.7) ○○● 

57.1 
(15.0) ●●● 

61.4 
(16.0) ●●● 

Catches of commercial fish in line 
with targets for MSY 

21.2 
(19.4) ○○● 

48.2 
(26.5) ○●● 

41.9 
(20.8) ○●● 

53.3 
(20.2) ○●● 

Bag limits (e.g. daily/seasonal) in 
recreational fisheries 

38.7 
(21.2) ○●● 

32.4 
(26.9) ○○● 

19.8 
(24.3) ○○● 

12.8 
(18.8) ○○● 

Ensure compliance with existing 
regulations (commercial and/or 
recreational) 

45.1 
(23.4) ○●● 

55.3 
(25.8) ○●● 

54.5 
(15.3) ●●● 

51.8 
(21.8) ○●● 

Promotion of sustainable fisheries 
(commercial and/or recreational) 

35.2 
(21.8) ○○● 

31.8 
(17.2) ○●● 

30.6 
(18.8) ○○● 

49.7 
(18.7) ○●● 

CFP multi-annual plan NA NA 34.1 
(16.4) ○●● 

53.0 
(17.7) ○●● 

Unspecified MPA fisheries 
restrictions  

30.8 
(19.6) ○○● 

35.9 
(15.2) ○●● 

33.9 
(13.0) ○●● 

41.4 
(15.7) ○●● 

Average confidence High - Moderate High High High 

Number of experts 21 16 16 17 
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Table 6.2. Effectiveness of measure types (%) in reducing the targeted extraction and bycatch of fish from 
fish and shellfish harvesting (all gears, professional and recreational) for migratory fish (salmon, seatrout 
and eel). The effectiveness of a measure type is the percent reduction in the pressure resulting from a specific 
activity. The table depicts the expected values of effectiveness, and standard deviation is given in 
parenthesis. Estimates are presented by species/species group. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the effectiveness estimate (based on the relative size of the standard deviation 
to the expected value): 
low: ○○●, moderate: ○●●, high: ●●● 

Species 
 
Measure type 

Salmon Seatrout Eel 

Technical measures to reduce catches of unwanted 
species 

33.1 
(14.0) ○●● 

31.3 
(8.7) ●●● 

22.6 
(19.9) ○○● 

Technical measures to reduce catches of unwanted 
sizes of fish 

18.6 
(13.7) ○○● 

19.8 
(14.3) ○○● 

21.8 
(18.1) ○○● 

Measures to reduce recreational fishing (e.g. 
licenses) 

39.7 
(7.5) ●●● 

43.1 
(11.6) ●●● 

36.8 
(21.7) ○●● 

Measures to reduce inshore commercial fishing 
capacity 

17.7 
(25.8) ○○● 

NA NA 

Measures to reduce offshore commercial fishing 
capacity 

19.0 
(22.4) ○○● 

NA NA 

Measures to reduce commercial fishing capacity NA 21.8 
(20.7) ○○● 

52.3 
(21.9) ○●● 

Catches of commercial fish in line with targets for 
MSY 

NA 32.1 
(17.0) ○●● 

23.8 
(18.8) ○○● 

Bag limits (e.g. daily/seasonal) in recreational 
fisheries 

17.6 
(20.1) ○○● 

26.8 
(21.0) ○○● 

26.0 
(20.3) ○○● 

Ensure compliance with existing regulations 
(commercial and/or recreational) 

36.2 
(13.8) ○●● 

32.1 
(10.4) ○●● 

NA 

Promotion of sustainable fisheries (commercial 
and/or recreational) 

31.6 
(7.1) ●●● 

49.6 
(16.0) ○●● 

30.0 
(28.1) ○○● 

CFP multi-annual plan 27.9 
(9.6) ○●● 

NA NA 

Inshore/river seasonal closures (commercial 
and/or recreational) 

46.7 
(7.8) ●●● 

NA NA 

Offshore seasonal closures 49.1 
(4.5) ●●● 

NA NA 

Seasonal closures (commercial and/or 
recreational) 

NA NA 69.1 
(17.5) ●●● 

Inshore/river spatial closures (commercial and/or 
recreational) 

49.1 
(10.3) ●●● 

NA NA 

Offshore spatial closures 52.3 
(11.7) ●●● 

NA NA 

Spatial closures (commercial and/or recreational) NA 49.7 
(16.8) ○●● 

66.5 
(17.0) ●●● 

Inspection campaigns to reduce illegal fishing NA 36.6 
(19.2) ○●● 

40.5 
(20.8) ○●● 

Unspecified MPA fisheries restrictions  27.8 
(10.9) ○●● 

26.8 
(10.9) ○●● 

17.8 
(16.1) ○○● 

Offshore catches of commercial fish in line with 
targets for MSY 

26.7 
(10.5) ○●● 

NA NA 

Inshore catches of commercial fish in line with 
targets for MSY 

27.0 
(9.9) ○●● 

NA NA 
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Species 
 
Measure type 

Salmon Seatrout Eel 

National species management plans 26.8 
(8.1) ○●● 

25.1 
(11.6) ○●● 

45.9 
(30.7) ○○● 

EU salmon discard plan 23.8 
(12.4) ○●● 

NA NA 

Confidence High High - Moderate Moderate 
Number of experts 14 15 19 

 

Table 6.3 presents the effectiveness of measure types in reducing the direct pressure on fish habitats, 
separately for coastal and riverine fish habitats. For coastal fish habitats, marine protected areas to protect 
habitat (fishing allowed) is the most effective measure type. For riverine fish habitats, dam removal is the 
most effective measure type, with an effectiveness of over 60%. 

Table 6.3 Effectiveness of measure types (%) in reducing direct pressure to fish habitats. These measure 
types are included as additional information only and are not included in the calculation of pressure 
reductions and sufficiency of measures to reach GES. They are estimating the direct pressure reduction to 
loss of fish habitat rather than a reduction in pressure from any specific activity. The effectiveness of a 
measure type is the percent reduction in the pressure. The table depicts the expected values of effectiveness, 
and standard deviation is given in parenthesis. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value):  
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the effectiveness estimate (based on the standard deviation):  
low: ○○●, moderate: ○●●, high: ●●● 

Direct pressure to fish habitats 
Measure type 

Coastal fish habitat Riverine fish habitat  

Full implementation of the EU Maritime Spatial Planning 
Directive 

17.6 
(18.5) ○○● 

NA 

Shallow coastal habitat restoration 33.7 
(16.8) ○●● 

NA 

Marine protected areas to protect habitat (fishing 
allowed) 

38.0 
(16.9) ○●● 

NA 

Food web management to regulate trophic interactions 31.9 
(21.3) ○○● 

NA 

Dam removal NA 74.7 
(16.9) ●●● 

River and riparian habitat restoration/rehabilitation 
(excluding dam removal) 

NA 52.0 
(28.2) ○●● 

Ensure minimum ecological flow NA 56.0 
(17.4) ○●● 

Liming NA 31.6 
(19.9) ○○● 

Actions to reduce/prevent input of nutrients and/or silt 
into water bodies 

NA 44.6 
(23.7) ○●● 

Confidence Moderate High 
Number of experts 22 19 

 

Table 6.4 shows the effectiveness of measure types in reducing the disturbance of migratory species by 
obstructions (dams). Here, dam removal is the most effective measure. 
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Table 6.4 Effectiveness of measure types (%) in reducing the disturbance of migratory species (salmon, 
seatrout, eel). Obstructions caused by dams are not linked to any specific human activity due to unclear 
correlations with e.g. hydropower production and km of obstructed river. Therefore, the measure types 
reduce the pressure directly and not through activities. The effectiveness of a measure type is the percent 
reduction in the pressure. The table depicts the expected values of effectiveness, and standard deviation is 
given in parenthesis. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the effectiveness estimate (based on the relative size of the standard deviation 
to the expected value): 
low: ○○●, moderate: ○●●, high: ●●● 

Disturbance of species: obstructions (dams) 
 
Measure type 

Salmon Seatrout Eel 

Dam removal 72.4  
(23.3) ○●●  

72.9 
(23.0) ○●● 

74.4 
(23.1) ○●● 

Application of the best available solution for fish 
passage on existing obstructions  

36.6 
(29.2) ○○● 

40.3 
(28.4) ○○● 

40.8 
(30.6) ○○● 

Confidence High High High 
Number of experts 25 24 24 

 

Table 6.5. shows the effectiveness of measure types related to fish stocking programs in improving the state 
of coastal fish, salmon and seatrout, and eel. These measure types are considered to have a relatively high 
effectiveness, especially as they affect state directly and not through activities and pressures.   

Table 6.5 Effectiveness of measure types (%) on fish stocking programs in improving the state of fish 
species/species groups (coastal fish, salmon and seatrout, eel). The measure types improve the state 
directly and not through activities or pressures. The effectiveness of a measure type is the percent 
improvements in state. The table depicts the expected values of effectiveness, and standard deviation is 
given in parenthesis. 

Colour scale for the effectiveness of a measure type in percent (based on the expected value): 
0-10%, 10-20%, 20-40%, 40-60%, 60-100% 
Categories for the certainty of the effectiveness estimate (based on the relative size of the standard deviation 
to the expected value): 
low: ○○●, moderate: ○●●, high: ●●● 

Disturbance of species: obstructions (dams) 
 
Measure type 

Coastal fish Eel Salmon and 
seatrout 

Fish stocking programs to support existing 
populations  

17.6  
(23.4) ○○● 

33.5  
(30.4) ○○● 

NA 

Fish stocking programs to support existing 
populations or reintroduce functionally extinct 
populations 

NA NA 40.5  
(18.4) ○●● 

Confidence High High High 
Number of experts 23 17 21 
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Which activities contribute to pressures? 
The activity-pressure contributions were not estimated for fish, as all fish specific pressures are created by a 
single activity (fishing) or are not dependent on activities but affect pressures or state directly (longitudinal 
connectivity of rivers). 

 

Summary of the results 

According to the SOM analysis, existing measures are sufficient for four areas or fish stocks in the Baltic 
Sea: herring in the Gulf of Riga (100% probability), flounder in Belt Sea (98% probability), flounder in Polish 
coast (60% probability for 50% improvement) and plaice in the Baltic Sea (67% probability). In addition, 
there is 35-38% probability for good state for perch in Gulf of Bothnia and Gulf of Riga, 36% probability for 
sprat in the Baltic scale, 32% probability for herring  in the main basin, 30% probability for salmon the 
Bothnian Bay, and 50-60% probability for 10% improvement for coastal fish on Polish coast. 

The measures are likely not sufficient for most of the salmon stocks, all seatrout stocks and eel. As many of 
the pressures affecting the riverine conditions were not included in the analysis, the estimations are highly 
uncertain and very likely underestimations. Proportions of pressures not included in the analysis 
(depending on area) are 53-69% for salmon, 44-76% for seatrout and 77% for eel. Major gaps are the lack 
of riverine pressures, eutrophication and pressures outside the Baltic (eel). 

The measures are not sufficient for perch in the Baltic Proper or Gulf of Finland, cyprinids (exc. perhaps 
Polish coast), flounder in the Baltic Proper, herring in south west (SD 20-24) and both cod stocks. Major 
gaps of this analysis are the lack of pressures, particularly eutrophication and food web imbalance. In 
general, 28-62% of pressures were not included in the analysis (except flounder on Danish coast). 

Most effective measure types for coastal and commercial stocks were related to closures, technical 
measures to fishing gears and ensuring compliance with regulations. For migratory fish, the most effective 
measure types were related to riverine conditions (dam removal, sufficient water flow and habitat quality) 
and control of recreational fishing. In addition, closures were estimated very effected for all the species and 
eel would benefit from control of commercial catches.  

Background of respondents 
For the effectiveness of measures survey for fish, altogether 24 survey responses with 37 contributing experts 
were received. Six of the answers were group responses with two to eight contributing experts. There were 
three separate pressure-state surveys: 1) coastal fish, 2) commercial fish and 3) migratory fish. For the 
pressure-state surveys, 13-15 responses from 21-23 experts were received. Several group responses were 
received for the pressure-state surveys (three to four responses with two to eight contributing experts, 
depending on the sub-topic).  

The number of experts contributing to the fish surveys is shown in Table 7, with the sub-topic division and 
geographic area presented in Table 8. 
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Table 7. Number of experts contributing to the fish surveys 

Survey DE DK EE FI LT LV PL RU SE Total 
Effectiveness of measures 5 5 3 6 2 - 3 - 13 37 
Pressure-state linkages (coastal 
fish) 

NA 4 2 2 2 - 3 - 9 22 

Pressure-state linkages 
(commercial fish) 

4 5 - 1 2 - 3 - 6 21 

Pressure-state linkages 
(migratory fish) 

6 - 3 2 1 - 2 - 9 23 

 

Table 8. Number of responses to the fish surveys 

Survey Sub-topic Geographic area Response count 
Effectiveness of measures Whole Baltic 36 
Pressure-state (coastal 
fish) 

Perch and other 
coastal piscivores 

Gulf of Bothnia 10 
Gulf of Finland 3 
Gulf of Riga 2 
Central (Swedish coastal 
areas only) 

9 

Eastern Gotland Basin 
(Latvian and Lithuanian 
coastal areas only) 

2 

South (Polish coastal 
areas only) 

3 

Cyprinids and other 
mesopredators 

Gulf of Bothnia 7 
Gulf of Finland 3 
Gulf of Riga 1 
Central (Swedish coastal 
areas only) 

6 

Eastern Gotland Basin 
(Latvian and Lithuanian 
coastal areas only) 

2 

South (Polish coastal 
areas only) 

3 

Flounder Central (Swedish coastal 
areas only) 

6 

Eastern Gotland Basin 
(Latvian & Lithuanian 
coastal areas only) 

1 

Southwest (Danish 
coastal areas only) 

4 

South (Polish coastal 
areas only) 

8 

Pressure-state (commercial 
fish) 

Herring SD 20-24, spring spawners 9 
Herring SD 25-29, 32 (excluding Gulf of Riga) 14 
Herring SD 28.1 (Gulf of Riga) 1 
Herring SD 30-31 8 
Sprat SD 22-30, 32 16 
Cod, western 10 
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Survey Sub-topic Geographic area Response count 
Cod, eastern 19 
Plaice 7 

Pressure-state (migratory 
fish) 

Salmon in assessment units 1-2 7 
Salmon in assessment unit 3 7 
Salmon in assessment unit 4 9 
Salmon in assessment unit 5 4 
Salmon in assessment unit 6 4 
Seatrout - Gulf of Bothnia 6 
Seatrout - Gulf of Finland 3 
Seatrout - Western Baltic 7 
Seatrout - Eastern Baltic 3 
Seatrout - Southern Baltic 10 
Eel - Entire Baltic Sea 11 

 

For the experts participating in the effectiveness of measures and the pressure-state surveys, more detailed 
information about their background is available. Experts stated most often fish research and fisheries as their 
respective field, followed by aquatic sciences, marine ecology and MSFD/WFD. For all four surveys, more 
than half of the experts had 10-20 or over 20 years of experience (Table 9). Experts represented research 
institutions, NGOs, or ministries.  

Table 9. Years of experience in the field for the fish surveys 

 Effectiveness of 
measures 

Pressure-state  
(coastal fish) 

Pressure-state 
(commercial fish) 

Pressure-state  
(migratory fish) 

Years of 
experience 

Number 
of experts 

Share of 
experts 

Number 
of experts 

Share of 
experts 

Number 
of experts 

Share of 
experts 

Number 
of experts 

Share of 
experts 

0-2 years 1 3 % 1 5 % 1 5 % 3 13 % 
3-5 years 3 8 % 1 5 % 2 10 % 0 0 % 
5-10 years 10 27 % 6 29 % 4 19 % 8 35 % 
10-20 years 10 27 % 7 33 % 7 33 % 7 30 % 
over 20 years 13 35 % 7 33 % 7 33 % 5 22 % 
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Annex 1. Maps of SOM state components 
 

 

Figure A1.1. Spatial division of the Baltic Sea used in the state assessment of Perch and other coastal 
piscivores. Note that only coastal areas are assessed; colour in the map extends beyond those areas only 
for improved readability. 



 
BSAP UP WS-BIO 2020, 2-4 

 

38 
 

 

Figure A1.2. Spatial division of the Baltic Sea used in the state assessment of Cyprinids and other 
mesopredators. Note that only coastal areas are assessed; colour in the map extends beyond those areas 
only for improved readability. 
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Figure A1.3. Spatial division of the Baltic Sea used in the state assessment of Flounder. Note that only 
coastal areas are assessed; colour in the map extends beyond those areas only for improved readability. 
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Figure A1.4. Spatial division of the Baltic Sea used in the state assessment of Cod. Areas correspond to ICES 
population assessments, except area 31 (Bothnian Bay and The Quark) has been excluded based on the 
methodology of HOLAS II. Note that the two populations overlap in the Arkona basin. 
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Figure A1.5. Spatial division of the Baltic Sea used in the state assessment of Herring. Areas correspond to 
ICES population assessments. 
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Figure A1.6. Spatial division of the Baltic Sea used in the state assessment of Sprat. Areas correspond to 
ICES population assessments. 
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Figure A1.7. Spatial division of the Baltic Sea used in the state assessment of Plaice. Two separate ICES 
population areas are assessed here in a one-out-all-out protocol. Note area 31 (Bothnian Bay and The 
Quark) has been excluded based on the methodology of HOLAS II. 
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Figure A1.8. Spatial division of the Baltic Sea used in the state assessment of Salmon. Assessment is based 
on observed vs potential reproductive capacity of the rivers in each assessment unit (AU). The assessment 
units are adopted from ICES assessments. 
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Figure A1.9. Spatial division of the Baltic Sea used in the state assessment of Seatrout. 
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Annex 2. Supplementary results for sufficiency of measures 
This annex presents the probability distributions of achieving GES or specific state improvements with each 
level of pressure reductions (Figures A2.1-A2.6). The figures are presented separately for the three groups of 
fish (coastal, commercial and migratory), and further separated based on whether there is a GES threshold 
for the state components in question. Thus, Figures A2.1, A2.3 and A2.5 show the probability distributions 
for those state components which have a GES threshold, and A2.2, A2.4 and A2.6 for those that do not and 
are evaluated in terms of achieving specific state improvements. 

Figures A2.1-A2.6 (left panel) show the expected reduction in pressures as the black line. 80% of the pressure 
reduction observations fall within the grey shaded area (area between 10th and 90th percentile). Note that 
when the pressure reductions are small, the black line and the grey area are not necessarily visible in the 
figure. Pressure reductions are calculated based on the reduction in pressure inputs (Table 5), significance of 
different pressures to the concentrations of these substances (Table 4), and spatial weighting to account for 
the target area of existing measures. 

The dashed line in Figures A2.1-A2.6 (left panel) shows what is the maximum achievable pressure reduction 
including only those pressures that can be reduced with measure types and that are linked to the fish state 
components in the SOM analysis. It is defined based on the significance of pressures to the concentrations 
(Table 4). In the case of fish, the SOM analysis has been able to account for 40-90% of the pressures linked 
to the state components, but several significant pressures are also excluded, such as the effects of 
eutrophication and change in hydrologic conditions (see Table 4, pressures highlighted in grey).  

Figure A2.1-A2.6 (right panel) shows the probability distribution for the required reduction in total pressure 
(x-axis) to reach GES/a specific state improvement, based on expert responses. 

 

Coastal fish 
Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Perch and other coastal piscivores - Gulf of 
Bothnia 
 

 
 

Perch and other coastal piscivores - Gulf of Bothnia 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Perch and other coastal piscivores - Gulf of Riga 
 

 
 

Perch and other coastal piscivores - Gulf of Riga 
 

 

Perch and other coastal piscivores - Central 
(Swedish coastal areas only) 
 

 
 

Perch and other coastal piscivores - Central (Swedish 
coastal areas only) 
 

 
 

Perch and other coastal piscivores - Eastern 
Gotland Basin (Latvian & Lithuanian coastal areas 
only) 

 
 

Perch and other coastal piscivores - Eastern Gotland 
Basin (Latvian & Lithuanian coastal areas only) 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Cyprinids and other mesopredators - Gulf of 
Bothnia 

 
 

Cyprinids and other mesopredators - Gulf of Bothnia 
 

 
 

Cyprinids and other mesopredators - Gulf of Riga 
 

 
 

Cyprinids and other mesopredators - Gulf of Riga 
 

 

Cyprinids and other mesopredators - Central 
(Swedish coastal areas only) 
 

 
 

Cyprinids and other mesopredators - Central 
(Swedish coastal areas only) 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Cyprinids and other mesopredators - Eastern 
Gotland Basin (Latvian & Lithuanian coastal areas 
only) 
 

 
 

Cyprinids and other mesopredators - Eastern 
Gotland Basin (Latvian & Lithuanian coastal areas 
only) 
 

 
 

Flounder - Central (Swedish coastal areas only) 
 

 
 

Flounder - Central (Swedish coastal areas only) 
 

 
 

Flounder - Eastern Gotland Basin (Latvian & 
Lithuanian coastal areas only) 
 

 
 

Flounder - Eastern Gotland Basin (Latvian & 
Lithuanian coastal areas only) 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Flounder - Southwest (Danish coastal areas only) 
 

 
 

Flounder - Southwest (Danish coastal areas only) 
 

 
 

Figure A2.1. Probability distributions of pressure-state linkages for those coastal fish state components 
that have a GES threshold 

Left panel: Probability of achieving GES as a function of total pressure reduction for fish. The cumulative 
probability function shows the probability (%) to achieve GES (y-axis, vertical) with each level (%) of total 
pressure reduction (x-axis, horizontal). The expected reduction in total pressure is shown as a black line and 
80% of the observations fall inside the grey shaded area (not always visible in the figure, see Table 2). The 
dashed line shows the maximum achievable pressure reduction including those pressures that are linked to 
the fish state components and can be reduced with measure types included in the SOM analysis, calculated 
based on the significance of pressures to the concentration. For example, the expected reduction in pressures 
to flounder in Southwest (Danish coastal areas) is 18%, which has a 100% probability to lead to achieving 
GES. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. The graphs have multiple peaks, which indicate that expert have varying views on 
the pressure reductions required to achieve good state. For example, some experts are of the opinion that 
reductions around 10% would be sufficient to achieve GES for PFOS, while others consider that reductions 
around 70-80% are required.  

 



 
BSAP UP WS-BIO 2020, 2-4 

 

51 
 

Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Perch and other coastal piscivores - Gulf of 
Finland, 10% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - Gulf of Finland, 
10% STATE IMPROVEMENT 
 

 

Perch and other coastal piscivores - Gulf of 
Finland, 25% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - Gulf of Finland, 
25% STATE IMPROVEMENT 
 

 

Perch and other coastal piscivores - Gulf of 
Finland, 50% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - Gulf of Finland, 
50% STATE IMPROVEMENT 
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Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 10% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 10% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 25% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 25% STATE IMPROVEMENT 
 

 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 50% STATE IMPROVEMENT 
 

 
 

Perch and other coastal piscivores - South (Polish 
coastal areas only), 50% STATE IMPROVEMENT 
 

 



 
BSAP UP WS-BIO 2020, 2-4 

 

53 
 

Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Cyprinids and other mesopredators - Gulf of 
Finland, 10% STATE IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - Gulf of Finland, 
10% STATE IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - Gulf of 
Finland, 25% STATE IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - Gulf of Finland, 
25% STATE IMPROVEMENT 
 

 

Cyprinids and other mesopredators - Gulf of 
Finland, 50% STATE IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - Gulf of Finland, 
50% STATE IMPROVEMENT 
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Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Cyprinids and other mesopredators - South 
(Polish coastal areas only), 10% STATE 
IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - South (Polish 
coastal areas only), 10% STATE IMPROVEMENT 
 

 

Cyprinids and other mesopredators - South 
(Polish coastal areas only), 25% STATE 
IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - South (Polish 
coastal areas only), 25% STATE IMPROVEMENT 
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Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Cyprinids and other mesopredators - South 
(Polish coastal areas only), 50% STATE 
IMPROVEMENT 
 

 
 

Cyprinids and other mesopredators - South (Polish 
coastal areas only), 50% STATE IMPROVEMENT 
 

 

Flounder - South (Polish coastal areas only), 10% 
STATE IMPROVEMENT 

 
 

Flounder - South (Polish coastal areas only), 10% 
STATE IMPROVEMENT 
 

 
 

Flounder - South (Polish coastal areas only), 25% 
STATE IMPROVEMENT 

 
 

Flounder - South (Polish coastal areas only), 25% 
STATE IMPROVEMENT 
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Probability to achieve a specific state 
improvement (y-axis) with specific pressure 
reduction levels (x-axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Flounder - South (Polish coastal areas only), 50% 
STATE IMPROVEMENT 

 
 

Flounder - South (Polish coastal areas only), 50% 
STATE IMPROVEMENT 

 

Figure A2.2. Probability distributions of pressure-state linkages for those coastal fish state components 
that do not have a GES threshold 

Left panel: Probability of achieving specific state improvements (10, 25 and 50%) as a function of total 
pressure reduction for fish. The cumulative probability function shows the probability (%) to achieve a 
specific state improvement (y-axis, vertical) with each level (%) of total pressure reduction (x-axis, horizontal). 
The expected reduction in total pressure is shown as a black line and 80% of the observations fall inside the 
grey shaded area (not always visible in the figure, see Table 2). The dashed line shows the maximum 
achievable pressure reduction including those pressures that are linked to the fish state components and can 
be reduced with measure types included in the SOM analysis, calculated based on the significance of 
pressures to the concentration. For example, the expected pressure reduction to cyprinids and other 
mesopredators in South (Polish coastal areas) is 15%, which has a 50% probability to lead to a 10% state 
improvement. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. Note the varying scales on both the y and x-axis. The distributions vary in shape. 
Some graphs show multiple peaks, which indicate that expert have varying views on the pressure reductions 
required to achieve good state. For example, some experts are of the opinion that pressure reductions 
around 30% would be sufficient to achieve a 25% state improvement for seatrout in Western Baltic, while 
others consider that reductions around 80% are required. Some are relatively narrow, which means that 
most experts agree with each other. For seatrout in the Gulf of Finland, most experts are of the view that 50-
70% pressure reductions are required to achieve a 50% state improvement.
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Commercial fish 
Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
Herring in subdivisions 20-24, spring spawners 
 

 
 

Herring in subdivisions 20-24, spring spawners 
 

 

Herring in subdivisions 25–29 and 32, excluding 
the Gulf of Riga 
 

 

Herring in subdivisions 25–29 and 32, excluding the 
Gulf of Riga 
 

 
 

Herring in subdivision 28.1 (Gulf of Riga) 
 

 
 

Herring in subdivision 28.1 (Gulf of Riga) 
 

 

Cod - Western Baltic 
 

Cod - Western Baltic 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 

 
 

 
 

Cod - Eastern Baltic 
 

 
 

Cod - Eastern Baltic 
 

 

Sprat in subdivisions 22–30 and 32 
 

 
 

Sprat in subdivisions 22–30 and 32 
 

 
 

Plaice 
 

Plaice 
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Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 

 
 

 

Figure A2.3. Probability distributions of pressure-state linkages for those commercial fish state 
components that have a GES threshold 

Left panel: Probability of achieving GES as a function of total pressure reduction for fish. The cumulative 
probability function shows the probability (%) to achieve GES (y-axis, vertical) with each level (%) of total 
pressure reduction (x-axis, horizontal). The expected reduction in total pressure is shown as a black line and 
80% of the observations fall inside the grey shaded area (not always visible in the figure, see Table 2). The 
dashed line shows the maximum achievable pressure reduction including those pressures that are linked to 
the fish state components and can be reduced with measure types included in the SOM analysis, calculated 
based on the significance of pressures to the concentration. For example, the expected reduction in pressures 
to flounder in Southwest (Danish coastal areas) is 18%, which has a 100% probability to lead to achieving 
GES. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. The graphs have multiple peaks, which indicate that expert have varying views on 
the pressure reductions required to achieve good state. For example, some experts are of the opinion that 
reductions around 10% would be sufficient to achieve GES for PFOS, while others consider that reductions 
around 70-80% are required.  
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Probability to achieve a specific state improvement 
(y-axis) with specific pressure reduction levels (x-
axis), in % 
 
Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve a specific state 
improvement, in % 
 
Probability density function 

Herring in subdivisions 30-31, 10% STATE 
IMPROVEMENT 
 

 
 

Herring in subdivisions 30-31, 10% STATE 
IMPROVEMENT 
 

 

Herring in subdivisions 30-31, 25% STATE 
IMPROVEMENT 
 

 
 

Herring in subdivisions 30-31, 25% STATE 
IMPROVEMENT 
 

 

Herring in subdivisions 30-31, 50% STATE 
IMPROVEMENT 
 

 
 

Herring in subdivisions 30-31, 50% STATE 
IMPROVEMENT 
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Figure A2.4. Probability distributions of pressure-state linkages for those commercial fish state 
components that do not have a GES threshold 

Left panel: Probability of achieving specific state improvements (10, 25 and 50%) as a function of total 
pressure reduction for fish. The cumulative probability function shows the probability (%) to achieve a 
specific state improvement (y-axis, vertical) with each level (%) of total pressure reduction (x-axis, horizontal). 
The expected reduction in total pressure is shown as a black line and 80% of the observations fall inside the 
grey shaded area (not always visible in the figure, see Table 2). The dashed line shows the maximum 
achievable pressure reduction including those pressures that are linked to the fish state components and can 
be reduced with measure types included in the SOM analysis, calculated based on the significance of 
pressures to the concentration. For example, the expected pressure reduction to cyprinids and other 
mesopredators in South (Polish coastal areas) is 15%, which has a 50% probability to lead to a 10% state 
improvement. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. Note the varying scales on both the y and x-axis. The distributions vary in shape. 
Some graphs show multiple peaks, which indicate that expert have varying views on the pressure reductions 
required to achieve good state. For example, some experts are of the opinion that pressure reductions 
around 30% would be sufficient to achieve a 25% state improvement for seatrout in Western Baltic, while 
others consider that reductions around 80% are required. Some are relatively narrow, which means that 
most experts agree with each other. For seatrout in the Gulf of Finland, most experts are of the view that 50-
70% pressure reductions are required to achieve a 50% state improvement. 

 

 

Migratory fish 
Probability to achieve GES (y-axis) with specific 
pressure reduction levels (x-axis), in % 

Cumulative probability function 

Probability distribution for required reduction in 
total pressure (x-axis) to achieve GES, in % 

Probability density function 
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Figure A2.5. Probability distributions of pressure-state linkages for those migratory fish state components 
that have a GES threshold 

Left panel: Probability of achieving GES as a function of total pressure reduction for fish. The cumulative 
probability function shows the probability (%) to achieve GES (y-axis, vertical) with each level (%) of total 
pressure reduction (x-axis, horizontal). The expected reduction in total pressure is shown as a black line and 
80% of the observations fall inside the grey shaded area (not always visible in the figure, see Table 2). The 
dashed line shows the maximum achievable pressure reduction including those pressures that are linked to 
the fish state components and can be reduced with measure types included in the SOM analysis, calculated 
based on the significance of pressures to the concentration. For example, the expected reduction in pressures 
to flounder in Southwest (Danish coastal areas) is 18%, which has a 100% probability to lead to achieving 
GES. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. The graphs have multiple peaks, which indicate that expert have varying views on 
the pressure reductions required to achieve good state. For example, some experts are of the opinion that 
reductions around 10% would be sufficient to achieve GES for PFOS, while others consider that reductions 
around 70-80% are required.  
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Figure A2.6. Probability distributions of pressure-state linkages for those migratory fish state components 
that do not have a GES threshold 
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Left panel: Probability of achieving specific state improvements (10, 25 and 50%) as a function of total 
pressure reduction for fish. The cumulative probability function shows the probability (%) to achieve a 
specific state improvement (y-axis, vertical) with each level (%) of total pressure reduction (x-axis, horizontal). 
The expected reduction in total pressure is shown as a black line and 80% of the observations fall inside the 
grey shaded area (not always visible in the figure, see Table 2). The dashed line shows the maximum 
achievable pressure reduction including those pressures that are linked to the fish state components and can 
be reduced with measure types included in the SOM analysis, calculated based on the significance of 
pressures to the concentration. For example, the expected pressure reduction to cyprinids and other 
mesopredators in South (Polish coastal areas) is 15%, which has a 50% probability to lead to a 10% state 
improvement. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve GES for fish, 
in %. The probability density function shows the probability distribution of the pooled expert responses on 
how much pressures should be reduced to achieve GES. Pressure reduction is presented on the x-axis and 
probability on the y-axis. Note the varying scales on both the y and x-axis. The distributions vary in shape. 
Some graphs show multiple peaks, which indicate that expert have varying views on the pressure reductions 
required to achieve good state. For example, some experts are of the opinion that pressure reductions 
around 30% would be sufficient to achieve a 25% state improvement for seatrout in Western Baltic, while 
others consider that reductions around 80% are required. Some are relatively narrow, which means that 
most experts agree with each other. For seatrout in the Gulf of Finland, most experts are of the view that 50-
70% pressure reductions are required to achieve a 50% state improvement. 
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Annex 3. Supplementary results for effectiveness of measures 
 

Table A3.1. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of coastal fish. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of coastal fish  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  102: Spatial closures 

101: Seasonal closures 

106: Measures to reduce recreational fishing (e.g. licenses) 

105: Coastal species management plans 

107: Measures to reduce commercial fishing capacity 

110: Ensure compliance with existing regulations (commercial and/or recreational) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 

111: Promotion of sustainable fisheries (commercial and/or recreational) 

104: Technical measures to reduce catches of unwanted sizes of fish 

141: Unspecified MPA fisheries restrictions 

108: Catches of commercial fish in line with targets for MSY 

103: Technical measures to reduce catches of unwanted species 
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Table A3.2. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of cod. The effectiveness of a measure type is the percent reduction in a pressure 
resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of cod  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  102: Spatial closures 

110: Ensure compliance with existing regulations (commercial and/or recreational) 

104: Technical measures to reduce catches of unwanted sizes of fish 

108: Catches of commercial fish in line with targets for MSY 

103: Technical measures to reduce catches of unwanted species 

101: Seasonal closures 

141: Unspecified MPA fisheries restrictions 

111: Promotion of sustainable fisheries (commercial and/or recreational) 
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106: Measures to reduce recreational fishing (e.g. licenses) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 

107: Measures to reduce commercial fishing capacity 

 

 

 

Table A3.3. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of flatfish. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of flatfish  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  102: Spatial closures 

103: Technical measures to reduce catches of unwanted species 

107: Measures to reduce commercial fishing capacity 

110: Ensure compliance with existing regulations (commercial and/or recreational) 

101: Seasonal closures 
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108: Catches of commercial fish in line with targets for MSY 

104: Technical measures to reduce catches of unwanted sizes of fish 

112: CFP multi-annual plan 

141: Unspecified MPA fisheries restrictions  

111: Promotion of sustainable fisheries (commercial and/or recreational) 

106: Measures to reduce recreational fishing (e.g. licenses) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 

 

 

 

Table A3.4. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of pelagic fish. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of pelagic fish  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  102: Spatial closures 
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101: Seasonal closures 

107: Measures to reduce commercial fishing capacity 

108: Catches of commercial fish in line with targets for MSY 

103: Technical measures to reduce catches of unwanted species 

112: CFP multi-annual plan 

110: Ensure compliance with existing regulations (commercial and/or recreational) 

111: Promotion of sustainable fisheries (commercial and/or recreational) 

141: Unspecified MPA fisheries restrictions 

104: Technical measures to reduce catches of unwanted sizes of fish 

106: Measures to reduce recreational fishing (e.g. licenses) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 

 

 

 

Table A3.5. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of salmon. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 
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Pressure:   Targeted extraction and bycatch of salmon  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  116: Offshore spatial closures 

114: Offshore seasonal closures 

115: Inshore/river spatial closures (commercial and/or recreational) 

113: Inshore/river seasonal closures (commercial and/or recreational) 

106: Measures to reduce recreational fishing (e.g. licenses) 

110: Ensure compliance with existing regulations (commercial and/or recreational) 

103: Technical measures to reduce catches of unwanted species 

111: Promotion of sustainable fisheries (commercial and/or recreational) 

141: Unspecified MPA fisheries restrictions 

112: CFP multi-annual plan 

121: Seasonal closures (commercial and/or recreational) 

119: Offshore catches of commercial fish in line with targets for MSY 

123: National species management plans 

142: EU salmon discard plan 

117: Measures to reduce inshore commercial fishing capacity 

104: Technical measures to reduce catches of unwanted sizes of fish 

118: Measures to reduce offshore commercial fishing capacity 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 
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Table A3.6. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of seatrout. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of seatrout  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  121: Seasonal closures (commercial and/or recreational) 

122: Spatial closures (commercial and/or recreational) 

106: Measures to reduce recreational fishing (e.g. licenses) 

125: Inspection campaigns to reduce illegal fishing 

108: Catches of commercial fish in line with targets for MSY 

103: Technical measures to reduce catches of unwanted species 

111: Promotion of sustainable fisheries (commercial and/or recreational) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 
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141: Unspecified MPA fisheries restrictions 

123: National species management plans 

107: Measures to reduce commercial fishing capacity 

104: Technical measures to reduce catches of unwanted sizes of fish 

 

 

 

Table A3.7. Distribution of the effectiveness of measure types in controlling the pressure of targeted 
extraction and bycatch of eel. The effectiveness of a measure type is the percent reduction in a pressure 
resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Targeted extraction and bycatch of eel  

Activity:   Fish and shellfish harvesting (all gears; professional, recreational) 

Measure type:  121: Seasonal closures (commercial and/or recreational) 

122: Spatial closures (commercial and/or recreational) 

107: Measures to reduce commercial fishing capacity 

123: National species management plans 
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125: Inspection campaigns to reduce illegal fishing 

106: Measures to reduce recreational fishing (e.g. licenses) 

111: Promotion of sustainable fisheries (commercial and/or recreational) 

109: Bag limits (e.g. daily/seasonal) in recreational fisheries 

108: Catches of commercial fish in line with targets for MSY 

103: Technical measures to reduce catches of unwanted species 

104: Technical measures to reduce catches of unwanted sizes of fish 

141: Unspecified MPA fisheries restrictions 

 

 

 

Table A3.8. Distribution of the effectiveness of measure types in controlling the pressure of disturbance 
of Species: obstructions (dams)-Salmon. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Disturbance of Species: obstructions (dams)-Salmon  

Activity:   Direct to pressure 
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Measure type:  126: Dam removal 

127: Application of the best available solution for fish passage on existing 

obstructions (salmon) 

 

 

 

Table A3.9. Distribution of the effectiveness of measure types in controlling the pressure of disturbance 
of Species: obstructions (dams)-Sea trout. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Disturbance of Species: obstructions (dams)-Sea trout  

Activity:   Direct to pressure 

Measure type:  126: Dam removal 

128: Application of the best available solution for fish passage on existing 

obstructions (seatrout) 
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Table A3.10. Distribution of the effectiveness of measure types in controlling the pressure of disturbance 
of Species: obstructions (dams)-Eel. The effectiveness of a measure type is the percent reduction in a 
pressure resulting from a specific activity. Effectiveness values are presented as a probability distribution of 
effectiveness from 0% to 100% effective. The dashed line represents the expected value. 

 

Pressure:   Disturbance of Species: obstructions (dams)-Eel  

Activity:   Direct to pressure 

Measure type:  126: Dam removal 

129: Application of the best available solution for fish passage on existing 

obstructions (eel) 
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Table A3.11. Distribution of the effectiveness of measure types in controlling direct pressure to coastal 
fish habitat. The effectiveness of a measure type is the percent reduction in a pressure resulting from a 
specific activity. Effectiveness values are presented as a probability distribution of effectiveness from 0% to 
100% effective. The dashed line represents the expected value. 

 

Pressure:   Direct to pressure - coastal fish habitat  

Activity:   Direct to pressure 

Measure type:  131: Marine protected areas to protect habitat (fishing allowed) 

132: Food web managment to regulate trophic interactions 

130: Shallow coastal habitat restoration 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Table A3.12. Distribution of the effectiveness of measure types in controlling direct pressure to riverine 
fish habitat. The effectiveness of a measure type is the percent reduction in a pressure resulting from a 
specific activity. Effectiveness values are presented as a probability distribution of effectiveness from 0% to 
100% effective. The dashed line represents the expected value. 

 

Pressure:   Direct to pressure - riverine fish habitat  

Activity:   Direct to pressure 

Measure type:  126: Dam removal 

134: Ensure minimum ecological flow 

133: River and riparian habitat restoration/rehabilitation (excluding dam removal) 

136: Actions to reduce/prevent input of nutrients and/or silt into water bodies 

135: Liming 
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