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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 benthic habitats (loss and disturbance to seabed). 
The results provide a basis for evaluating proposed actions in the HELCOM BSAP UP workshop on biodiversity 
(BSAP UP WS-BIO 2020) by identifying gaps in existing measures to achieve good environmental status. 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 benthic habitats, 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 benthic habitats 

Background information for understanding and interpreting the results 
The sufficiency of measures (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 (GES), where currently available (Step 7). This 
allows assessing the probability to achieve GES with existing measures. 

Note the distinction between pressure inputs and pressures (Figure 1). For a variety of reasons, the input of 
a pressure is often measured rather than the pressure itself, for example:  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. 

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

The methodology for the SOM analysis is designed to accommodate the broad array of topics relevant in the 
HELCOM region, and to enable a regional-level analysis. It balances between state-of-the-art knowledge, 
availability of data, and advice taken onboard from various HELCOM meetings and bodies. 

 

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

https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Methodology_for_SOM_analysis_July2020.pdf
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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 future changes in the activities on pressures by 
2030/2035. The contribution of activities to pressures, the effect of measures on pressures, and the 
significance of pressures to state components are presented as percent values (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. 
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 presenting distributions are mainly included in the annexes. They show the same 
results as the tables but allow either more detailed information or alternative visualisation of the results. 
Additional figures and graphs will be added to the results later in the autumn 2020. 

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 (survey responses). Literature data on 
the effectiveness of measures has been collected but are 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 benthic habitats 
The SOM analysis for benthic habitats evaluates the sufficiency of measures in achieving a noticeable 
improvement in state, considering the effects of existing measures and future development of human 
activities. The spatial resolution (level of detail) differs across the data components of the SOM analysis. All 
assessment areas are based on the 17 HELCOM scale 2 sub-basins and the assessment area ranges from the 
entire Baltic Sea to individual sub-basins. The activity-pressure contributions for benthic habitats (Step 3) are 
assessed for each of the 17 sub-basins (Figure 2), while 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) is four sub-areas of the Baltic 
Sea (Figure 2). Table 1 shows the origin and spatial resolution for the data components in the SOM analysis 
for benthic habitats. 

  

Step 1. Existing measures and measure types, including activity-measure links 
Step 2. Time-lags for measure effects on pressures 
Step 3. Contribution of activities to pressures 
Step 4. The effects of measure types 
Step 5. Projected development of human activities 
Step 6. Effect of changes in pressures on state components 
Step 7. Comparison of business-as-usual and good status and gap assessment 
Step 8. Effect of time lags in the recovery of state components 

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

Data component Origin of data Spatial resolution 
Activity-pressure contributions HELCOM Map and Data Service 17 sub-basins 
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 4 sub-areas (Figure 2) 
 

 

Figure 2. Spatial division of the Baltic Sea used for state assessments for benthic habitats. The four sub-
areas are: Kattegat; Southern Baltic (The Sound, Great Belt, Kiel Bay, Bay of Mecklenburg, Arkona Basin, 
Bornholm Basin); Eastern Baltic (Gdansk Basin, Eastern Gotland Basin); and Northern Baltic (Western 
Gotland Basin, Gulf of Riga, Northern Baltic Proper, Gulf of Finland, Åland Sea, Bothnian Sea, The Quark, 
Bothnian Bay). 

Benthic habitats are considered in two distinct ways in the SOM analysis. The first is as the pressure inputs 
Potential loss of seabed and Potential disturbance to seabed (Figure 3). No HELCOM indicator exists for either 
potential loss or disturbance of the seabed. However, data relevant to the topic has been collected through 
regular HELCOM reporting processes and is available through the HELCOM Map and Data Service. 

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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Additionally, MSFD criteria D6C11 and D6C22 are relevant to these pressure inputs, respectively. As no GES 
threshold value exists for either loss or disturbance of the seabed, the SOM analysis assesses the reduction 
in pressure inputs from present conditions caused by existing measures. The pressures Physical loss of marine 
habitats and Physical disturbance of marine habitats are assumed to be directly equivalent to the respective 
pressure inputs. 

The second aspect of benthic habitats in the SOM analysis are the five state components: condition of hard 
substrate vegetation dominated community, condition of soft substrate vegetation dominated community, 
condition of hard substrate epifauna dominated community, condition of soft substrate infauna dominated 
community, condition of coarse substrate infauna dominated community (Figure 3). MSFD criteria D6C33 is 
strongly reflected in the structure of the analysis of these state components. No HELCOM indicator exists for 
the condition of these habitats, with the exception of the HELCOM indicator “State of the soft-bottom 
macrofauna community”. However, the indicator only includes offshore areas and does not have agreed 
thresholds in many sub-basins. To achieve a standard approach within and between habitat types, the focus 
of the SOM analysis is on assessing the pressure reductions required to achieve a “noticeable improvement” 
in the state component in question. To achieve a standard approach within and between habitat types, the 
focus of the SOM analysis is on assessing the pressure reductions required to achieve a “noticeable 
improvement” in the state component in question. This can be compared with the projected pressure 
reduction from existing measures. This metric was designed with the help of topic experts to encompass the 
variety of ways benthic habitats might exhibit an improvement in status (e.g. increased biodiversity, 
increased spatial extent, presence of specific sensitive/threatened species, etc.).  

 

Figure 3. Schematic of the SOM analysis for benthic habitats. The pressure inputs potential loss of seabed 
and potential disturbance to seabed are assumed to be equivalent to the pressures physical disturbance 
of marine habitats and physical loss of marine habitats. 

 
1Marine Strategy Framework Directive criteria D6C1 – Primary: Spatial extent and distribution of physical loss 
(permanent change) of the natural seabed. 
2Marine Strategy Framework Directive criteria D6C2 – Primary: Spatial extent and distribution of physical disturbance 
pressures on the seabed. 
3Marine Strategy Framework Directive criteria D6C3 – Primary: Spatial extent of each habitat type which is adversely 
affected, through change in its biotic and abiotic structure and its functions (e.g. through changes in species composition 
and their relative abundance, absence of particularly sensitive or fragile species or species providing a key function, size 
structure of species), by physical disturbance. Member States shall establish threshold values for the adverse effects of 
physical disturbance, through regional or subregional cooperation. 
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What are the state improvements from existing measures? 
No HELCOM GES thresholds exists for the five benthic habitat types addressed in the analysis. Thus, the SOM 
analysis compares the pressure reduction required to achieve a noticeable improvement in the state of the 
habitat and the pressure reduction from existing measures. This calculation takes into account all the 
components of the SOM analysis: the activity-pressure contributions, 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 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 
state.  

The result is presented as the probability of achieving a noticeable improvement as a function of the total 
pressure reduction by habitat type and sub-area (Figure 4, left panel). The function shows what is the 
probability (%) to achieve a noticeable improvement in state (y-axis) with each level (%) of total pressure 
reduction (x-axis).  

Figure 4 (left panel) shows 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 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 state components (Table 4), and spatial weighting to account for the target area 
of existing measures. 

Table 2 includes the same information as Figure 4 (left panel) in a table format, showing the expected 
pressure reductions from existing measures, the probability of achieving a noticeable state improvement 
with such a pressure reduction. 

In the case of benthic habitats, the SOM analysis has only been able to account for 33-58% of the pressures 
linked to the state components, and several significant pressures are also excluded, such as the effects of 
eutrophication and human-induced food web imbalance (see Table 4, pressures highlighted in grey). In Figure 
4 (left panel), the dashed line shows this limitation; it shows the maximum pressure reduction that could be 
achieved with those pressures that can be reduced with measure types and that are linked to the state of 
benthic habitats (i.e. the pressures highlighted in white in Table 4). The same result is also visible in the last 
column of Table 2. 

Figure 4 (right panel) and Table 3 provide additional information on the pressure-state linkages and the 
certainty of the estimates. Figure 4 (right panel) shows the probability distribution for the required reduction 
in total pressure (x-axis) to reach a noticeable improvement, based on expert responses. The figures indicate 
that experts can have differing opinions about the pressure reductions required and that there is substantial 
uncertainty about the required pressure reductions (multiple peaks, wide distributions). For example, in the 
case of hard substrate epifauna dominated community in the Northern Baltic, some experts consider 
pressure reductions that are around 20% to be sufficient in achieving a noticeable improvement, while other 
consider reductions around 60% necessary. Thus, there is considerable uncertainty about the link between 
pressure reductions and achieving a noticeable improvement in state for benthic habitats.  

Table 3 shows the average of the mostly likely total pressure reduction required to reach a noticeable 
improvement in state for each habitat type and sub-area, based on the expert responses. Experts have 
evaluated that it would take around 15-54% pressure reductions to achieve a noticeable improvement in 
benthic habitats. The largest pressure reductions would be needed in the Northern Baltic. The standard 
deviations are quite high compared to the most likely value, indicating that the estimates are rather 
uncertain. For example, there is a 95% probability that the required pressure reduction to achieve a 
noticeable state improvement for hard substrate vegetation dominated community in the Eastern Baltic is 



 
BSAP UP WS-BIO 2020, 2-3 

 

8 
 

between 15% and 62%. Confidence in Table 3 depicts the most common rating of expert’s confidence in their 
own responses to the question on total pressure reduction required to reach a noticeable improvement. 

Overall, the results of the analysis indicate that existing measures are not sufficient in achieving a noticeable 
improvement in the state of the benthic habitats, at least with the measures targeting those pressures that 
have been linked to the state of the habitats. Reductions in pressures are in the range of 4-16%, while 
probabilities to achieve a noticeable improvement range from 0 to 23%, being often below 5% (Table 2). 
However, it is worth noting that the SOM analysis has not been able to include the reductions in several 
important pressures to benthic habitats, and therefore both the pressure reductions and the probability to 
achieve state improvements are likely underestimations. This is particularly the case for the effects of 
eutrophication, which is a significant pressure to the state of benthic habitats (Table 4). Based on the SOM 
analysis of the input of nutrients, 12-24% reduction in the input of nitrogen and 7-24% reduction of 
phosphorus were estimated in all sub-areas of the Baltic Sea with existing measures (Document 2-2 Results 
of the SOM analysis for eutrophication, BSAP UP WS-EUTRO 2020). The reductions in the input of nutrients 
have not been turned into changes in the effects of eutrophication which in turn affect the state of benthic 
habitats. Thus, the effect of reductions in the input of nutrients on benthic habitats have not been included 
in the analysis. 

 

Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Hard substrate vegetation dominated community, 
Kattegat 

 

Hard substrate vegetation dominated community, 
Kattegat 

 
Hard substrate vegetation dominated community, 
Southern Baltic 

 

Hard substrate vegetation dominated community, 
Southern Baltic 

 

https://portal.helcom.fi/meetings/HELCOM%20BSAP%20UP%20WS-EUTRO%202020-751/MeetingDocuments/2-2%20Results%20of%20the%20SOM%20analysis%20for%20eutrophication.pdf
https://portal.helcom.fi/meetings/HELCOM%20BSAP%20UP%20WS-EUTRO%202020-751/MeetingDocuments/2-2%20Results%20of%20the%20SOM%20analysis%20for%20eutrophication.pdf
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Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Hard substrate vegetation dominated community, 
Eastern Baltic 

 

Hard substrate vegetation dominated community, 
Eastern Baltic 

 
Hard substrate vegetation dominated community, 
Northern Baltic 

 

Hard substrate vegetation dominated community, 
Northern Baltic 

 
Soft substrate vegetation dominated community, 
Kattegat 

 

Soft substrate vegetation dominated community, 
Kattegat 
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Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Soft substrate vegetation dominated community, 
Southern Baltic 

 

Soft substrate vegetation dominated community, 
Southern Baltic 

 
Soft substrate vegetation dominated community, 
Eastern Baltic 

 

Soft substrate vegetation dominated community, 
Eastern Baltic 

 
Soft substrate vegetation dominated community, 
Northern Baltic 

 

Soft substrate vegetation dominated community, 
Northern Baltic 

 



 
BSAP UP WS-BIO 2020, 2-3 

 

11 
 

Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Hard substrate epifauna dominated community, 
Kattegat 

 

Hard substrate epifauna dominated community, 
Kattegat 

 
Hard substrate epifauna dominated community, 
Southern Baltic 

 

Hard substrate epifauna dominated community, 
Southern Baltic 

 
Hard substrate epifauna dominated community, 
Eastern Baltic 

 

Hard substrate epifauna dominated community, 
Eastern Baltic 
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Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Hard substrate epifauna dominated community, 
Northern Baltic 

 

Hard substrate epifauna dominated community, 
Northern Baltic 

 
Soft substrate infauna dominated community, 
Kattegat 

 

Soft substrate infauna dominated community, 
Kattegat 

 
Soft substrate infauna dominated community, 
Southern Baltic 

 

Soft substrate infauna dominated community, 
Southern Baltic 
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Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Soft substrate infauna dominated community, 
Eastern Baltic 

 

Soft substrate infauna dominated community, 
Eastern Baltic 

 
Soft substrate infauna dominated community, 
Northern Baltic 

 

Soft substrate infauna dominated community, 
Northern Baltic 

 
Coarse substrate infauna dominated community, 
Kattegat 

 

Coarse substrate infauna dominated community, 
Kattegat 
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Probability to achieve a noticeable improvement 
in state (y-axis) with a specific pressure reduction 
level (x-axis), in % 

Cumulative probability function 

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

Probability density function 
Coarse substrate infauna dominated community, 
Southern Baltic 

 

Coarse substrate infauna dominated community, 
Southern Baltic 

 
 

Coarse substrate infauna dominated community, 
Eastern Baltic 

 

Coarse substrate infauna dominated community, 
Eastern Baltic 

 
Coarse substrate infauna dominated community, 
Northern Baltic 

 

Coarse substrate infauna dominated community, 
Northern Baltic 

 

Figure 4. Probability distributions of pressure-state linkages for benthic habitats by habitat type and area 

Left panel: Probability of achieving a noticeable improvement in state as a function of total pressure 
reduction for benthic habitats. 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). For example, the expected reduction in pressures to soft substrate 
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vegetation dominated community in Kattegat is 14.7%, which has a 22.7% probability to achieve a noticeable 
improvement in state. The dashed line shows how much total pressures can be reduced with those pressures 
that are linked to the state of the benthic habitats and can be reduced with measure types were included in 
the SOM analysis (see Table 4). The share is calculated based on the significance of pressures to the benthic 
habitats. 

Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve a noticeable 
improvement in state for benthic habitats, 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 a noticeable 
improvement. For example, some experts are of the opinion that pressure reductions around 20% would be 
sufficient to achieve a noticeable improvement in soft substrate infauna dominated community in the 
Southern Baltic, while others consider that reductions around 50-60% are required.  
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Table 2. Sufficiency of measures in achieving a noticeable improvement in the state of benthic habitats 
by habitat type and sub-area. 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. 

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

Probability to 
achieve a 
noticeable 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) 

Hard substrate 
vegetation 
dominated 
community 

Kattegat 6.2 
[3.8-8.7] 

0 
[0-0] 

36.0 

Southern Baltic 9.3 
[5.9-12.8] 

4.3 
[0.5-15.8] 

37.5 

Eastern Baltic 9.1 
[5.6-12.9] 

1.7 
[0.2-7.3] 

45.8 

Northern Baltic 12.2 
[7.3-17.5] 

7.7 
[1.3-19.9] 

38.1 

Soft substrate 
vegetation 
dominated 
community 

Kattegat 14.7 
[8.8-21.2] 

22.7 
[4.1-43.0] 

46.2 

Southern Baltic 10.1 
[6.7-13.7] 

1.4 
[0.2-5.0] 

46.8 

Eastern Baltic 11.3 
[7.5-15.3] 

2.5 
[0.8-8.1] 

51.7 

Northern Baltic 12.4 
[8.3-16.8] 

2.6 
[0.6-7.7] 

46.4 

Hard substrate 
epifauna 
dominated 
community 

Kattegat 14.7 
[9.7-19.9] 

15.7 
[1.3-27.5] 

56.6 

Southern Baltic 15.5 
[10.3-20.9] 

11.8 
[2.6-22.6] 

58.1 

Eastern Baltic 3.9 
[2.5-5.5] 

0 
[0-0] 

39.1 

Northern Baltic 6.7 
[4.2-9.4] 

0.8 
[0-2.3] 

33.3 

Soft substrate 
infauna 
dominated 
community 

Kattegat 9.1 
[5.7-12.6] 

2.9 
[0.5-10.8] 

43.5 

Southern Baltic 9.3 
[6.1-12.5] 

2.1 
[0.3-7.3] 

34.5 

Eastern Baltic 10.1 
[6.6-13.6] 

4.2 
[0.8-17.1] 

37.5 

Northern Baltic 5.5 
[1.7-9.5] 

0 
[0-0] 

31.8 

Coarse substrate 
infauna 
dominated 
community 

Kattegat 10.1 
[3.4-17.4] 

0 
[0-7.7] 

45.9 

Southern Baltic 6.1 
[1.7-10.8] 

0 
[0-0.6] 

39.3 

Eastern Baltic 7.2 
[2.0-13.0] 

0 
[0-0] 

34.2 
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State Assessment area Expected total 
pressure reduction 
(%) (x-axis) 
[10 percentile – 90 
percentile] 

Probability to 
achieve a 
noticeable 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) 

Northern Baltic 9.0 
[2.5-16.2] 

0 
[0-0] 

42.9 

 

 
Table 3. Mostly likely percent total pressure reduction required to reach a noticeable improvement in state 
by habitat type and area. 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 Hard substrate vegetation dominated community 
Area Kattegat Southern Baltic Eastern Baltic Northern Baltic 
Most likely pressure 
reduction required (%) 

32.5 
(17.5) ○●● 

40.7 
(22.9) ○●● 

38.2 
(19.3) ○●● 

47.5 
(10.9) ●●● 

Confidence Moderate Moderate High - Moderate Low 
Number of experts 4 7 5 5 
     
State Soft substrate vegetation dominated community 
Area Kattegat Southern Baltic Eastern Baltic Northern Baltic 
Most likely pressure 
reduction required (%) 

15.0 
(0.0) ●●● 

33.7 
(20.4) ○●● 

30.0 
(21.2) ●●● 

43.3 
(17.0) ○●● 

Confidence High High - Moderate High low 
Number of experts 2 6 3 4 
     
State Hard substrate epifauna dominated community 
Area Kattegat Southern Baltic Eastern Baltic Northern Baltic 
Most likely pressure 
reduction required (%) 

32.5 
(17.5) ○●● 

36.3 
(16.4) ○●● 

27.3 
(17.4) ○●● 

41.7 
(19.3) ○●● 

Confidence High Low High Moderate 
Number of experts 4 8 3 3 
     
State Soft substrate infauna dominated community 
Area Kattegat Southern Baltic Eastern Baltic Northern Baltic 
Most likely pressure 
reduction required (%) 

31.7 
(23.6) ○○● 

31.0 
(17.7) ○●● 

36.5 
(22.1) ○●● 

53.8 
(13.9) ●●● 

Confidence High Moderate – Low Moderate Low 
Number of experts 3 8 4 5 
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State Coarse substrate infauna dominated community 
Area Kattegat Southern Baltic Eastern Baltic Northern Baltic 
Most likely pressure 
reduction required (%) 

15.0 
(0.0) ●●● 

27.5 
(14.4) ○●● 

15.0 
(0.0) ●●● 

45.0 
(15.0) ○●● 

Confidence High Moderate High Moderate - Low 
Number of experts 2 4 2 2 

 

What are the pressures contributing to the state components? 
These results illustrate the significance of different pressures affecting the state component in question, and 
in the case of benthic habitats, enable comparison across habitat types and geographic areas. Experts 
identified in total 12 distinct pressures significant to the five habitat types (see Tables 4.1-4.5). The most 
significant pressure across the habitat types was the effects of eutrophication, followed by physical 
disturbance and physical loss of marine habitats. Confidence in Tables 4.1-4.5 depicts the most common 
rating of expert’s confidence in their own responses to the significance of pressures question. 

Table 4.1. Significance of pressures (%) affecting hard substrate vegetation dominated community. 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 the state of benthic habitats. 

Area 
 
Pressure 

Kattegat Southern 
Baltic 

Eastern 
Baltic 

Northern 
Baltic 

Extraction of fish (includes prey depletion) 14.0 10.6 8.7 6.8 
Effects of non-indigenous species 4.0 3.2 13.0 13.6 
Physical disturbance of marine habitats 10.0 20.2 6.5 15.9 
Physical loss of marine habitats 12.0 11.7 13.0 9.1 
Effects of eutrophication 38.0 38.3 39.1 40.9 
River, lake, or land habitat 
loss/degradation 

 4.3 10.9  

Change in hydrologic conditions    4.5 
Human-induced food web imbalance 22.0 11.7 8.7 9.1 
Confidence High High High High - 

Moderate 
Number of experts 5 9 5 4 
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Table 4.2. Significance of pressures (%) affecting soft substrate vegetation dominated community. 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 the state of benthic habitats. 

Area 
 
Pressure 

Kattegat Southern 
Baltic 

Eastern 
Baltic 

Northern 
Baltic 

Extraction of fish (includes prey depletion)  9.2   
Species disturbance or displacement by 
human presence 

 2.3   

Effects of non-indigenous species  3.4 7.4 5.4 
Physical disturbance of marine habitats  19.5 11.1 27.0 
Physical loss of marine habitats 37.5 16.1 22.2 18.9 
Effects of eutrophication 37.5 27.6 33.3 40.5 
River, lake, or land habitat 
loss/degradation 

 4.6   

Pharmaceutical pollution     
Change in hydrologic conditions  8.0 11.1 8.1 
Human-induced food web imbalance 25.0 9.2 14.8  
Confidence High Moderate High High 
Number of experts 2 7 3 3 

 

Table 4.3. Significance of pressures (%) affecting hard substrate epifauna dominated community. 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 the state of benthic habitats. 

Area 
 
Pressure 

Kattegat Southern 
Baltic 

Eastern 
Baltic 

Northern 
Baltic 

Extraction of fish (includes prey depletion) 14.6 7.2  10.7 
Effects of non-indigenous species  7.2 17.4 17.9 
Physical disturbance of marine habitats 18.8 22.7 17.4 21.4 
Physical loss of marine habitats 12.5 16.5 26.1 7.1 
Effects of eutrophication 37.5 39.2 26.1 42.9 
Change in hydrologic conditions  1.0   
Human-induced food web imbalance 16.7 6.2 13.0  
Confidence High Moderate High High 
Number of experts 5 10 3 3 
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Table 4.4. Significance of pressures (%) affecting soft substrate infauna dominated community. 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 the state of benthic habitats. 

Area 
 
Pressure 

Kattegat Southern 
Baltic 

Eastern 
Baltic 

Northern 
Baltic 

Extraction of fish (includes prey depletion)  9.1   
Species disturbance or displacement by 
human presence  1.0   
Effects of non-indigenous species  1.0  21.1 
Physical disturbance of marine habitats 38.1 31.3 34.5 26.3 
Physical loss of marine habitats  15.2  7.9 
Effects of eutrophication 28.6 30.3 48.3 36.8 
River, lake, or land habitat 
loss/degradation     
Heavy metal pollution 9.5 4.0 13.8 5.3 
Pharmaceutical pollution 9.5    
Change in hydrologic conditions  4.0   
Human-induced food web imbalance 14.3 4.0 3.4 2.6 
Confidence High Moderate High High 
Number of experts 3 9 4 4 

 

Table 4.5. Significance of pressures (%) affecting coarse substrate infauna dominated community. 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 the state of benthic habitats. 

Area 
 
Pressure 

Kattegat Southern 
Baltic 

Eastern 
Baltic 

Northern 
Baltic 

Extraction of fish (includes prey depletion)  9.3   
Effects of non-indigenous species 30.8 4.7 25.0 14.3 
Physical disturbance of marine habitats 46.2 30.2 37.5 33.3 
Physical loss of marine habitats  18.6  9.5 
Effects of eutrophication 23.1 34.9 37.5 33.3 
Heavy metal pollution    9.5 
Change in hydrologic conditions  2.3   
Confidence High High High Moderate 
Number of experts 2 5 2 2 

 

 



 
BSAP UP WS-BIO 2020, 2-3 

 

21 
 

What are the pressure input reductions from existing measures? 
Table 5 shows the pressure input reductions in the potential physical disturbance and loss of seabed by sub-
basin. They are based on the activity-pressure contributions, effectiveness of measure types, links between 
existing measures and measure types, and projected development of activities. The activity-pressure data 
are at the sub-basin level, and the effectiveness of measures data at the Baltic Sea level, and thus the total 
pressure reductions are presented at the sub-basin level. 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 total reduction of potential physical disturbance and loss of seabed ranges from -1.3% to 43.5%. Potential 
physical loss of seabed in Bay of Mecklenburg and Arkona Basin is reduced the most. Negative values in Table 
5 imply that the pressures are projected to increase. This happens when the pressure input reductions from 
existing measures are unable to compensate for the pressure input increases caused by the projected future 
development of activities. In the case of benthic habitats, this happens for potential physical loss of seabed 
in the Gdansk Basin. 

Further details on the effectiveness of different measure types and activity-pressure contributions can be 
found in Tables 6 and 7. 

Table 5. Projected total pressure input reductions (%) from existing measures on potential physical 
disturbance and loss of seabed. The table depicts the most likely/expected values of reductions in pressure 
inputs and gives standard deviations in parenthesis. 

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

Pressure input 
Basin 

Potential physical 
disturbance of seabed 

Potential physical loss 
of seabed 

Kattegat 31.2 
(11.1) ○●● 

25.3 
(7.1) ●●● 

Great Belt 12.7 
(12.3) ○○● 

21.3 
(12.3) ○●● 

The Sound 12.7 
(11.9) ○○● 

21.4 
(13.2) ○○● 

Kiel Bay 36.1 
(9.1) ●●● 

36.4 
(8.9) ●●● 

Bay of Mecklenburg 34.6 
(9.9) ●●● 

43.5 
(10.1) ●●● 

Arkona Basin 31.8 
(6.6) ●●● 

42.9 
(8.5) ●●● 

Bornholm Basin 35.6 
(8.4) ●●● 

28.3 
(6.2) ●●● 

Gdansk Basin 13.5 
(10.6) ○○● 

-1.3 
(13.4) ○○● 

Eastern Gotland Basin 28.7 
(7.2) ●●●  

18.2 
(4.6) ●●● 

Western Gotland Basin 30.2 
(20.4) ○○● 

39.1 
(17.4) ○●● 
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Pressure input 
Basin 

Potential physical 
disturbance of seabed 

Potential physical loss 
of seabed 

Gulf of Riga 0.2 
(10.1) ○○● 

11.0 
(10.9) ○○● 

Northern Baltic Proper 9.3 
(6.0) ○○● 

17.9 
(5.7) ○●● 

Gulf of Finland 1.9 
(6.2) ○○● 

13.0 
(6.8) ○●● 

Åland Sea 28.8 
(17.5) ○○● 

12.2 
(6.4) ○●● 

Bothnian Sea 27.4 
(13.2) ○●● 

31.2 
(10.0) ○●● 

The Quark 26.2 
(14.1) ○●● 

29.7 
(10.3) ○●● 

Bothnian Bay 25.8 
(14.9) ○●● 

31.1 
(11.3) ○●● 

 

 

How effective are measure types in reducing pressure inputs? 
This section presents the percent effectiveness of measure types in reducing potential physical disturbance 
and loss of seabed from specific activities. Data on the effectiveness of measure types originate from expert 
surveys on the effectiveness of measures. 

In the following, percent effectiveness is presented per activity, pressure 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 inputs from the specific activities, or 
across activities to assess which measure type could be the most effective for each activity. 

Tables 6.1 and 6.2 present the expected 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. Annex 1 presents the distributions of the effectiveness of measure types for additional information. 

Of the measure types targeting potential physical disturbance of seabed, only the measure types full 
implementation of the EU Maritime Spatial Planning Framework Directive and enhance legal protection of 
habitats and species can reduce the pressure input from all the activities (Table 6.1). The rest of the measure 
types can only decrease the pressure input from specific activities. The effectiveness of the measure types to 
reduce the potential physical disturbance of seabed ranges from 15-60%. The effectiveness of most measure 
types is between 20% and 40%. 
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Table 6.1 Effectiveness of measure types (%) in reducing the potential physical disturbance of seabed. The 
effectiveness of a measure type is the percent reduction in the pressure input resulting from a specific 
activity. The table depicts the most likely/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: ●●● 

Activity 
 
 
 
 
 
 
 
 
Measure type 

Aquaculture – 
marine, 
including 
infrastructure 

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

Extraction 
of 
minerals 
(rock, 
metal 
ores, 
gravel, 
sand, 
shell) 

Restructuring of 
seabed 
morphology 
(dredging, 
beach 
replenishment, 
sea-based 
deposit of 
dredged 
material) 

Tourism 
and leisure 
activities 
(boating, 
beach use, 
water 
sports, 
etc.) 

Transport 
– shipping 
(incl. 
anchoring, 
mooring) 

Expand EIA 
reporting 
requirements e.g. 
to cover new 
activities or include 
new environmental 
components  

29.9 
(21.7) 
○○● 

NA 29.9 
(23.9) 
○○● 

NA NA NA 

Implement national 
plan for sand and 
aggregate 
extraction 

NA NA 24.6 
(17.0) 
○○● 

NA NA NA 

Full implementation 
of the EU Maritime 
Spatial Planning 
Framework 
Directive 

20.6 
(16.2) 
○○● 

30.6 
(20.2) 
○○● 

22.7 
(15.2) 
○○● 

22.8 
(17.1) 
○○● 

20.6 
(21.6) 
○○● 

19.0 
(18.1) 
○○● 

Enhance legal 
protection of 
habitats and species 

31.7 
(23.1) 
○○● 

44.6 
(23.0) 
○●● 

36.1 
(22.2) 
○○● 

35.5 
(22.4) 
○○● 

32.8 
(26.2) 
○○● 

26.0 
(18.9) 
○○● 

Seasonal 
restrictions 

NA NA 27.2 
(26.6) 
○○● 

22.4 
(19.7) 
○○● 

NA NA 

Alternative 
extraction 
technologies 

NA NA 32.6 
(21.2) 
○○● 

NA NA NA 

Implement industry 
best practices 

34.7 
(22.0) 
○○● 

NA NA NA NA NA 

Spatial trawling 
restrictions 

NA 55.5 
(21.8) 
○●● 

NA NA NA NA 

Seasonal trawling 
restrictions 

NA 32.1 
(21.9) 
○○● 

NA NA NA NA 
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Activity 
 
 
 
 
 
 
 
 
Measure type 

Aquaculture – 
marine, 
including 
infrastructure 

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

Extraction 
of 
minerals 
(rock, 
metal 
ores, 
gravel, 
sand, 
shell) 

Restructuring of 
seabed 
morphology 
(dredging, 
beach 
replenishment, 
sea-based 
deposit of 
dredged 
material) 

Tourism 
and leisure 
activities 
(boating, 
beach use, 
water 
sports, 
etc.) 

Transport 
– shipping 
(incl. 
anchoring, 
mooring) 

Technical 
regulations of 
fishing gear (e.g. 
type, modifications, 
etc.) 

NA 45.6 
(19.9) 
○●● 

NA NA NA NA 

Technical 
modifications to 
ships 

NA NA NA NA NA 18.6 
(12.7) 
○○● 

Speed limits NA NA NA NA NA 22.0 
(12.1) 
○●● 

Limit sediment 
deposition from e.g. 
mining to selected 
"dumping sites" 

NA NA NA 36.4 
(23.6) 
○○● 

NA NA 

Application of best 
practices 

NA NA NA 34.1 
(21.6) 
○○● 

NA NA 

Expansion of 
permitting 
requirements 

NA NA NA 34.2 
(19.1) 
○●● 

NA NA 

Confidence Moderate Moderate Moderate Moderate Moderate Moderate 
Number of experts 21 21 21 20 20 19 

 

 

For the potential physical loss of seabed (Table 6.2), the measure types expand EIA reporting requirements 
e.g. to cover new activities or include new environmental components, full implementation of the EU Maritime 
Spatial Planning Framework Directive, and enhance legal protection of habitats and species can reduce the 
pressure inputs from all five activities. The effectiveness of only one measure type, enhance legal protection 
of habitats and species, in reducing the pressure inputs from the extraction of minerals (rock, metal ores, 
gravel, sand, shell) is over 40%. For the rest of the measure types, effectiveness ranges between 20% and 
40%. 
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Table 6.2 Effectiveness of measure types (%) in reducing the potential physical loss of seabed. The 
effectiveness of a measure type is the percent reduction in the pressure input resulting from a specific 
activity. The table depicts the most likely/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: ●●● 

Activity 
 
 
 
 
 
 
 
Measure type 

Coastal defence 
and flood 
protection 
(seawalls, flood 
protection) 

Extraction of 
minerals (rock, 
metal ores, 
gravel, sand, 
shell) 

Restructuring 
of seabed 
morphology 
(dredging, 
beach 
replenishment, 
sea-based 
deposit of 
dredged 
material) 

Tourism and 
leisure 
infrastructure 
(piers, marinas) 

Transport – 
shipping 
infrastructure 
(harbours, 
ports, ship-
building) 

Expand EIA reporting 
requirements e.g. to cover 
new activities or include 
new environmental 
components  

28.1 
(24.9) 
○○● 

27.7 
(20.5) 
○○● 

31.2 
(22.4) 
○○● 

29.7 
(24.2) 
○○● 

24.1 
(23.9) 
○○● 

Implement national plan for 
sand and aggregate 
extraction 

NA 33.1 
(21.7) 
○○● 

NA NA NA 

Full implementation of the 
EU Maritime Spatial 
Planning Framework 
Directive 

23.1 
(18.8) 
○○● 

32.0 
(24.2) 
○○● 

25.2 
(21.2) 
○○● 

24.7 
(24.2) 
○○● 

23.3 
(20.6) 
○○● 

Enhance legal protection of 
habitats and species 

29.4 
(24.5) 
○○● 

40.1 
(19.6) 
○●● 

29.0 
(19.7) 
○○● 

30.5 
(23.4) 
○○● 

31.5 
(24.9) 
○○● 

Limit sediment deposition 
from e.g. mining to selected 
"dumping sites" 

NA NA 31.2 
(19.4) 
○○● 

NA NA 

Confidence Low Moderate Moderate Moderate Moderate 
Number of experts 19 20 19 20 21 

 

 

Which activities contribute to pressure inputs? 
Tables 7.1 and 7.2 shows the contribution of activities to potential physical disturbance and loss of seabed. 
Data on activity-pressure contributions for the loss and disturbance to the seabed (benthic habitats) is based 
on the approach employed in HELCOM HOLAS II, which utilizes the Baltic Sea Pressure Index (BSPI) and Baltic 
Sea Impact Index (BSII) to integrate data reported to the Secretariat from the Contracting Parties through 
regular reporting and previous data calls. The assessment was done on the level of the 17 sub-basins. For 
potential loss to the seabed, as well as potential disturbance to seabed, no variability is present in the 
underlying data (only point estimates available). 

Altogether 16 different activities are identified to contribute to the potential physical disturbance and loss of 
seabed.  
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For potential physical disturbance of seabed (Table 7.1), especially three activities contribute to the pressure 
input, namely fish and shellfish harvesting with up to 88% (Bornholm Basin), tourism and leisure activities 
with up to 67% (Bothnian Bay), and transport – shipping up to 78% (The Sound). The only other activity that 
contributes at least 20% in one or more of the sub-basins is transmission of electricity and communications 
(Northern Baltic Proper). Most other activities contribute less than 10% to the pressure input in the sub-
basins. 

For the potential physical loss of seabed (Table 7.2), especially three activities contribute to the pressure 
input, namely extraction of minerals with up to 82% (Arkona Basin), tourism and leisure infrastructure with 
up to 50% (Western Gotland Basin), and transport – shipping infrastructure up to 84% (Gdansk Basin). Other 
activities that contribute at least 20% in one or more of the sub-basins are coastal defence and flood 
protection (Kattegat and Great Belt), transmission of electricity and communications (Åland Sea), as well as 
extraction of oil and gas, including infrastructure (Eastern Gotland Basin and Northern Baltic Proper). Most 
other activities contribute less than 10% to the pressure input in the sub-basins. 
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Table 7.1. Activity-pressure contributions (%). The activity-pressure contributions show the percentage share the activity contributes to the pressure input (potential physical 
disturbance of the seabed). The table depicts the most likely/expected contribution (%). Standard deviations are not reported, as there is no variability in the underlying data 
(only point estimates available). Activities that are not relevant for a subtopic are labelled as NA. 

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

Potential 
physical 
disturbance 
to seabed 

Land 
claim 

Canalisati
on and 
other 
watercour
se 
modificati
ons 

Coastal 
defence 
and flood 
protection 

Transport 
– land, 
including 
infrastruct
ure 

Aquacultu
re – 
marine, 
including 
infrastruct
ure 

Renewabl
e energy 
generatio
n, 
including 
infrastruct
ure 

Transmissi
on of 
electricity 
and 
communic
ations 

Fish and 
shellfish 
harvesting 

Marine 
plant 
harvesting 

Extraction 
of 
minerals 

Extraction 
of oil and 
gas, 
including 
infrastruct
ure 

Restructur
ing of 
seabed 
morpholo
gy 

Tourism 
and 
leisure 
activities 

Tourism 
and 
leisure 
infrastruct
ure 

Transport 
– shipping 

Transport 
– shipping 
infrastruct
ure 

Kattegat NA NA 0.5 NA 0.5 0.5 0.5 79.7 0.5 0.5 0.5 0.5 3.4 NA 13.0 NA 
Great Belt NA NA 0.5 NA 0.5 0.5 0.5 38.9 0.5 3.4 0.5 0.5 15.3 NA 38.9 NA 
The Sound NA NA 0.5 NA 0.5 0.5 0.5 0.5 0.5 1.5 0.5 1.5 16.1 NA 77.6 NA 
Kiel Bay NA NA 0.5 NA 0.5 0.5 0.5 59.4 0.5 0.5 0.5 0.5 3.4 NA 33.3 NA 
Bay of 
Mecklenburg 

NA NA 0.5  NA 0.5 
 

0.5 
 

0.5 
 

53.7 
 

0.5 
 

0.5 
 

0.5 
 

0.5 
 

4.4 
 

NA 37.9 
 

NA 

Arkona Basin NA NA 0.5  NA 0.5 
 

0.5 
 

2.5 
 

62.6 
 

0.5 
 

1.5 
 

0.5 
 

0.5 
 

4.4 
 

NA 26.1 
 

NA 

Bornholm 
Basin 

NA NA 0.5  NA 0.5 
 

0.5 
 

1.5 
 

88.3 
 

0.5 
 

0.5 
 

0.5 
 

0.5 
 

1.5 
 

NA 5.4 
 

NA 

Gdansk Basin NA NA 0.5  NA 0.5 
 

0.5 
 

0.5 
 

80.7 
 

0.5 
 

0.5 
 

0.5 
 

1.4 
 

7.2 
 

NA 7.2 
 

NA 

Eastern 
Gotland 
Basin 

NA NA 0.5  NA 0.5 
 

0.5 
 

2.4 
 

84.5 
 

0.5 
 

0.5 
 

2.4 
 

0.5 
 

3.4 
 

NA 4.3 
 

NA 

Western 
Gotland 
Basin 

NA NA 0.5  NA 0.5 
 

0.5 
 

0.5 
 

10.3 
 

0.5 
 

0.5 
 

0.5 
 

0.5 
 

54.7 
 

NA 31.0 
 

NA 

Gulf of Riga NA NA 0.5 NA 0.5 0.5 0.5 0.5 8.1 0.5 0.5 7.2 44.5 NA 36.8 NA 
Northern 
Baltic Proper 

NA NA 0.5 NA 0.5 0.5 23.9 0.5 0.5 0.5 15.1 0.5 30.7 NA 26.8 NA 

Gulf of 
Finland 

NA NA 0.5 NA 1.5 0.5 5.5 0.5 0.5 2.5 12.4 4.5 27.4 NA 44.3 NA 

Åland Sea NA NA 0.5 NA 3.4 0.5 0.5 0.5 0.5 0.5 2.4 9.2 54.6 NA 27.5 NA 
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Potential 
physical 
disturbance 
to seabed 

Land 
claim 

Canalisati
on and 
other 
watercour
se 
modificati
ons 

Coastal 
defence 
and flood 
protection 

Transport 
– land, 
including 
infrastruct
ure 

Aquacultu
re – 
marine, 
including 
infrastruct
ure 

Renewabl
e energy 
generatio
n, 
including 
infrastruct
ure 

Transmissi
on of 
electricity 
and 
communic
ations 

Fish and 
shellfish 
harvesting 

Marine 
plant 
harvesting 

Extraction 
of 
minerals 

Extraction 
of oil and 
gas, 
including 
infrastruct
ure 

Restructur
ing of 
seabed 
morpholo
gy 

Tourism 
and 
leisure 
activities 

Tourism 
and 
leisure 
infrastruct
ure 

Transport 
– shipping 

Transport 
– shipping 
infrastruct
ure 

Bothnian Sea NA NA 0.5 NA 2.4 0.5 0.5 0.5 0.5 0.5 1.4 9.1 60.8 NA 23.4 NA 
The Quark NA NA 0.5 NA 0.5 0.5 0.5 0.5 0.5 0.5 0.5 4.4 61.0 NA 30.7 NA 
Bothnian Bay NA NA 0.5 NA 1.5 0.5 0.5 0.5 0.5 0.5 0.5 2.4 66.8 NA 25.9 NA 
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Table 7.2. Activity-pressure contributions (%). The activity-pressure contributions show the percentage share the activity contributes to the pressure input (potential physical 
loss of the seabed). The table depicts the most likely/expected contribution (%). Standard deviations are not reported, as there is no variability in the underlying data (only 
point estimates available). Activities that are not relevant for a subtopic are labelled as NA. 

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

 

Potential 
physical loss of 
seabed 

Land 
claim 

Canalisati
on and 
other 
watercour
se 
modificati
ons 

Coastal 
defence 
and flood 
protection 

Transport 
– land, 
including 
infrastruct
ure 

Aquacultu
re – 
marine, 
including 
infrastruct
ure 

Renewabl
e energy 
generatio
n, 
including 
infrastruct
ure 

Transmissi
on of 
electricity 
and 
communic
ations 

Fish and 
shellfish 
harvesting 

Marine 
plant 
harvesting 

Extraction 
of 
minerals 

Extraction 
of oil and 
gas, 
including 
infrastruct
ure 

Restructur
ing of 
seabed 
morpholo
gy 

Tourism 
and 
leisure 
activities 

Tourism 
and 
leisure 
infrastruct
ure 

Transport 
– shipping 

Transport 
– shipping 
infrastruct
ure 

Kattegat 0.5 0.5 26.2 0.5 4.5 0.5 0.5 NA NA 30.2 0.5 
 

3.5 NA 14.4 NA 18.3 

Great Belt 0.5 0.5 35.8 0.5 1.5 0.5 0.5 NA NA 41.7 0.5 0.5 NA 5.4 NA 12.3 
The Sound 0.5 0.5 9.3 0.5 0.5 0.5 0.5 NA NA 5.4 0.5 0.5 NA 5.4 NA 76.0 
Kiel Bay 0.5 0.5 10.3 0.5 0.5 0.5 0.5 NA NA 46.6 0.5 0.5 NA 6.4 NA 32.8 
Bay of 
Mecklenburg 

0.5 0.5 3.4 0.5 0.5 0.5 3.4 NA NA 66.2 0.5 0.5 NA 1.5 NA 22.1 

Arkona Basin 0.5 0.5 4.4 0.5 0.5 0.5 1.5 NA NA 81.9 1.5 0.5 NA 1.5 NA 6.4 
Bornholm Basin 0.5 0.5 2.4 0.5 0.5 0.5 2.4 NA NA 58.7 14.1 0.5 NA 8.3 NA 11.2 
Gdansk Basin 0.5 0.5 2.4 0.5 0.5 0.5 0.5 

 
NA NA 4.3 2.4 0.5 NA 3.4 NA 84.1 

Eastern 
Gotland Basin 

0.5 0.5 0.5 0.5 0.5 0.5 3.4 NA NA 38.3 21.8 0.5 NA 3.4 NA 29.6 

Western 
Gotland Basin 

0.5 0.5 0.5 0.5 0.5 0.5 1.5 NA NA 0.5 
 

1.5 2.5 NA 49.5 NA 41.7 

Gulf of Riga 0.5 0.5 2.4 0.5 0.5 0.5 1.5 NA NA 1.5 0.5 0.5 NA 33.5 NA 57.8 
Northern Baltic 
Proper 

0.5 0.5 0.5 0.5 0.5 0.5 7.3 NA NA 0.5 
 

31.6 0.5 NA 40.3 NA 17.0 

Gulf of Finland 0.5 0.5 0.5 0.5 0.5 0.5 3.5 NA NA 26.2 10.4 0.5 NA 5.4 NA 51.0 
Åland Sea 0.5 0.5 0.5 0.5 16.2 0.5 31.9 NA NA 0.5 10.3 0.5 NA 22.1 NA 16.2 
Bothnian Sea 0.5 0.5 0.5 0.5 6.4 0.5 2.5 NA NA 0.5 1.5 5.4 NA 34.2 NA 47.0 
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Potential 
physical loss of 
seabed 

Land 
claim 

Canalisati
on and 
other 
watercour
se 
modificati
ons 

Coastal 
defence 
and flood 
protection 

Transport 
– land, 
including 
infrastruct
ure 

Aquacultu
re – 
marine, 
including 
infrastruct
ure 

Renewabl
e energy 
generatio
n, 
including 
infrastruct
ure 

Transmissi
on of 
electricity 
and 
communic
ations 

Fish and 
shellfish 
harvesting 

Marine 
plant 
harvesting 

Extraction 
of 
minerals 

Extraction 
of oil and 
gas, 
including 
infrastruct
ure 

Restructur
ing of 
seabed 
morpholo
gy 

Tourism 
and 
leisure 
activities 

Tourism 
and 
leisure 
infrastruct
ure 

Transport 
– shipping 

Transport 
– shipping 
infrastruct
ure 

The Quark 0.5 0.5 1.5 0.5 4.4 0.5 4.4 NA NA 0.5 5.3 0.5 
 

NA 36.4 NA 45.1 

Bothnian Bay 0.5 0.5 0.5  0.5 5.3 0.5 0.5 
 

NA NA 0.5 1.5 1.5 NA 29.6 NA 58.7 
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Summary of the results 
The results of the SOM analysis suggest that existing measures are not sufficient in reducing pressures and 
achieving noticeable improvements in the status of the five benthic habitats in any of the sub-areas of the 
Baltic Sea. The probability to achieve GES was not estimated as thresholds were not available. Note that the 
SOM analysis could not account even for half of the pressures which affect the state of benthic habitats, such 
as e.g. eutrophication effects and food web changes (see Table 4). However, the time lags associated with 
these pressures are likely to delay any observed significant improvement in many of the pressures that have 
been unaccounted for, and also the subsequent improvements in the state of benthic habitats, beyond 2025. 

When interpreting the results, the assumptions and generalizations that were made when collecting the 
input data and defining and using the data on activity-pressure contributions, measure type effectiveness 
and pressure-state linkages need to be taken into account. The input data are based mainly on expert 
elicitations rather than existing models and data, and reflect substantial uncertainty. For more information 
on the SOM methodology, data collection and assumptions, see this document. 

 

Background of respondents 
There were two expert surveys for benthic habitats: one on effectiveness of measures and another on 
pressure-state linkages. For the effectiveness of measures survey, altogether 20 survey responses with 23 
contributing experts were received. Three of the answers were group responses with two contributing 
experts. For the pressure-state survey, 18 responses from 19 experts were received. One of the responses 
was a group answer with two contributing experts.  

The number of experts contributing to the benthic habitats surveys by country is shown in Table 8, with the 
response count per sub-topic and geographic area presented in Table 9. 

Table 8. Number of experts contributing to the benthic habitats surveys 

Survey DE DK EE FI LT LV PL RU SE Total 
Effectiveness of measures 7 4 - 4 2 - - 2 4 23 
Pressure-state linkages 7 4 - 4 1 1 - - 2 19 

 

Table 9. Number of responses to the benthic habitats surveys 

Survey Sub-topic Geographic area Response count 
Effectiveness of 
measures  

Whole Baltic 20 

Pressure-state 
linkages  

hard substrate 
vegetation dominated 
community 

Kattegat 5 
Southern Baltic 9 
Eastern Baltic 5 
Northern Baltic 4 

soft substrate 
vegetation dominated 
community 

Kattegat 2 
Southern Baltic 7 
Eastern Baltic 3 
Northern Baltic 3 

hard substrate epifauna 
dominated community 

Kattegat 5 
Southern Baltic 10 
Eastern Baltic 3 
Northern Baltic 3 

https://portal.helcom.fi/workspaces/ACTION-164/Public%20documents/Methodology_for_SOM_analysis_July2020.pdf
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soft substrate infauna 
dominated community 

Kattegat 3 
Southern Baltic 9 
Eastern Baltic 4 
Northern Baltic 4 

coarse substrate 
infauna dominated 
community 

Kattegat 2 
Southern Baltic 5 
Eastern Baltic 2 
Northern Baltic 2 

 

More detailed information is available on the experts participating in the effectiveness of measures and the 
pressure state survey. Experts stated the most often marine biology or benthic ecology as their respective 
field, followed by nature conservation and aquatic sciences.  

Most of the participating experts had 10-20 years or over 20 years of experience for both surveys (Table 10). 
10-13% of the experts had 5-10 years of experience and 4-5% had 3-5 years of experience. None of the 
experts had less than 3 years of experience in their field. Experts represented research institutions, state 
agencies, and ministries.  

Table 10. Years of experience in the field for the litter effectiveness of measures survey 

 Effectiveness of measures Pressure-state 
Years Number of experts Share of experts Number of experts Share of experts 
0-2 years 0 0 % 0 0 % 
3-5 years 1 4 % 1 5 % 
5-10 years 3 13 % 2 11 % 
10-20 years 11 48 % 8 42 % 
over 20 years 8 35 % 8 42 % 
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Annex 1. Supplementary results for effectiveness of measures 
 

Table A1. Distribution of the effectiveness of measure types in controlling the pressure input potential 
physical loss of seabed. The effectiveness of a measure type is the percent reduction in a pressure input 
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 input:   Potential physical loss of seabed  

Activity:   Extraction of minerals (rock, metal ores, gravel, sand, shell) 

Measure type:  40: Enhance legal protection of habitats and species 

38: Implement national plan for sand and aggregate extraction 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

 

 

Pressure input:   Potential physical loss of seabed  

Activity:   Transport – shipping infrastructure (harbours, ports, shipbuilding) 

Measure type:  40: Enhance legal protection of habitats and species 



 
BSAP UP WS-BIO, 2-3 

 

34 
 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 

 

 

Pressure input:   Potential physical loss of seabed  

Activity:   Coastal defense and flood protection (seawalls, flood protection) 

Measure type:  40: Enhance legal protection of habitats and species 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical loss of seabed  

Activity:   Tourism and leisure infrastructure (piers, marinas) 

Measure type:  40: Enhance legal protection of habitats and species 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical loss of seabed  

Activity: Restructuring of seabed morphology (dredging, beach replenishment, sea-based 

deposit of dredged material) 

Measure type: 37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

49: Limit sediment deposition from e.g. mining to selected "dumping sites" 

40: Enhance legal protection of habitats and species 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Table A2. Distribution of the effectiveness of measure types in controlling the pressure input potential 

physical disturbance of seabed. The effectiveness of a measure type is the percent reduction in a pressure  

input 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 input:   Potential physical disturbance of seabed 

Activity:   Extraction of minerals (rock, metal ores, gravel, sand, shell) 

Measure type:  40: Enhance legal protection of habitats and species 

   42: Alternative extraction technologies 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

38: Implement national plan for sand and aggregate extraction 

41: Seasonal restrictions 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical disturbance of seabed 

Activity:   Aquaculture – marine, including infrastructure 

Measure type:  43: Implement industry best practices 

40: Enhance legal protection of habitats and species 

37: Expand EIA reporting requirements e.g. to cover new activities or include new 

environmental components 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical disturbance of seabed 

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

Measure type:  44: Spatial trawling restrictions 

46: Technical regulations of fishing gear (e.g. type, modifications, etc.) 

40: Enhance legal protection of habitats and species 

45: Seasonal trawling restrictions 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical disturbance of seabed 

Activity:   Transport – shipping (incl. anchoring, mooring) 

Measure type:  40: Enhance legal protection of habitats and species 

48: Speed limits 

47: Technical modifications to ships 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical disturbance of seabed 

Activity:   Tourism and leisure activities (boating, beach use, water sports, etc.) 

Measure type:  40: Enhance legal protection of habitats and species 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 
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Pressure input:   Potential physical disturbance of seabed 

Activity: Restructuring of seabed morphology (dredging, beach replenishment, sea-based 

deposit of dredged material) 

Measure type:  49: Limit sediment deposition from e.g. mining to selected "dumping sites" 

40: Enhance legal protection of habitats and species 

50: Application of best practices 

51: Expansion of permitting requirements 

39: Full implementation of the EU Maritime Spatial Planning Framework Directive 

41: Seasonal restrictions 
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