Baltic Marine Environment Protection Commission
BSAP UP workshop on biodiversity

BSAP UP WS-BIO 2020

Online, 31 August – 2 September
Document title
Code
Category
Agenda Item
Submission date
Submitted by
Reference

Results of the SOM analysis for marine mammals
2-6-Rev.1
CMNT
2 – Results of the prior analyses
24.8.2020
Secretariat, ACTION WP6

Section What are the reductions in pressure inputs from existing measures? and the numbers in Tables 5.15.3 as well as section Which activities contribute to pressures? and the numbers in Table 7 have been
revised. There will be minor changes to the probability to achieve/maintain GES, which will be
implemented in the next version of the results.

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 marine mammals. 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 mammals, 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.
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Results of the SOM analysis for mammals
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), 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.
The methodology for the SOM analysis is designed to accommodate the broad array of topics covered and
enable a regional-level analysis, and 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
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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
The SOM results are presented in the format of percent shares or probabilities. The main finding 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
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. Additional figures and graphs will
be included in 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. 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 marine mammals
The SOM analysis for marine mammals evaluates the sufficiency for measure in achieving GES, 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 subbasins. The spatial scale of the activity-pressure contributions for marine mammals (Step 3) varies with each
assessed population from one sub-basin to the whole Baltic Sea (Figures 2-5), 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
the same as for activity-pressure contributions, varying with each assessed population (Figures 2-5). Table 1
shows the origin and spatial resolution for the data components in the SOM analysis for marine mammals.
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Table 1. Data for marine mammals (more information on data collection is available in the methodology
document).
Data component
Activity-pressure contributions

Source of data
Expert evaluation

Existing measures
Effectiveness of measures
Development of human activities

Literature review, Contracting Parties
Expert evaluation
Literature review, existing data and
projections
Expert evaluation

Pressure-state links

Spatial resolution
Varies by assessed
population (Figures 2-5)
17 sub-basins
Whole Baltic Sea
Whole Baltic Sea
Varies by assessed
population (Figures 2-5)

Figure 2. Spatial division of the Baltic Sea used for state assessment for grey seal. Grey seal is assessed as
a single Baltic wide population.
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Figure 3. Spatial division of the Baltic Sea used for state assessments for ringed seals. The two populations
are primarily present in the following sub-basins: Southern population (Gulf of Riga, Northern Baltic
Proper, Gulf of Finland, Åland Sea) and Northern population (The Quark, Bothnian Bay).

Figure 4. Spatial division of the Baltic Sea used for state assessments for harbour seal. The three
populations are primarily present in the following sub-basins: Kattegat; Southern Baltic (The Sound, Great
Belt, Kiel Bay, Bay of Mecklenburg, Arkona Basin) and Kalmarsund (Western Gotland Basin).
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Figure 5. Spatial division of the Baltic Sea used for state assessments for harbour porpoise. The two
populations are primarily present in the following sub-basins: Western Baltic (Kattegat, The Sound, Great
Belt, Kiel Bay, Bay of Mecklenburg, Arkona Basin) and Baltic Proper (Bornholm Basin, Gdansk Basin, Eastern
Gotland Basin, Western Gotland Basin, Northern Baltic Proper, Åland Sea, Bothnian Sea).

Marine mammals are included in the SOM analysis as four state components: abundance of grey seals
(Halichoerus grypus), abundance of harbour seals (Phoca vitulina), abundance of ringed seals (Pusa hispida),
and abundance of harbour porpoises (Phocoena phocoena) (Figure 6). In the SOM analysis, marine mammals
are only evaluated by their abundance. Numerous other factors are important to their populations but are
not included in this assessment.
The seal components reflect the structure of MSFD criteria D1C2 1 and portions of the HELCOM indicator
“Population trends and abundance of seals”. Good status for all species and populations has been defined as
abundances above 10,000 individuals and a growth rate above 7% (9% for harbour seals), or less than 10%
decrease over 10 years if at carrying capacity. In the latest HOLAS assessment period (2011-2016), only grey
seals and the Kattegat population of harbour seals were assessed as being in good status. The grey seal
population is estimated to be 37,500 to 50,000 individuals with the population stable and assumed to be at
carrying capacity (Ahola, 2018; HELCOM, 2018b). The Kattegat population of harbour seals is estimated at
16,000 individuals with the population stable and assumed to be at carrying capacity (Ahola, 2018; HELCOM,
2018b). The remaining harbour seal populations in Kalmarsund and the Southern Baltic were not in good
status with estimated populations of 1,400 individuals each and growth rates of 6.9% and 5.9%, respectively
(Ahola, 2018; HELCOM, 2018b). Neither of the ringed seal populations was found to be in good status, with
the northern population size estimated at above 20,000 individuals with a 4.6% growth rate and the southern
population estimated at 1,350 individuals with a growth rate of 0% (Ahola, 2018; HELCOM, 2018b).
No HELCOM indicator currently exists for harbour porpoise, but MSFD criteria D1C2 is applicable to the
current analysis. As no GES threshold exists for the harbour porpoise abundance, the SOM analysis assesses

1

Marine Strategy Framework Directive D1C2 – The population abundance of the species is not adversely
affected due to anthropogenic pressures, such that its long-term viability is ensured.
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the probability to achieve noticeable state improvement. In the latest HOLAS assessment period (2011-2016),
harbour porpoise populations were only qualitatively assessed. Both recognized populations are categorized
as threatened, with the Baltic Proper population listed as critically endangered and the western Baltic
population listed as vulnerable (HELCOM 2018a).
Five pressure inputs specific to marine mammals have been included in the SOM analysis: bycatch of
porpoise, bycatch of seals, disturbance or displacement of porpoise by human presence, disturbance or
displacement of seals by human presence, and intentional killing of seals. The HELCOM pre-core indicator
“Number of drowned mammals and waterbirds in fishing gear” and MSFD criteria D1C1 apply to the bycatch
pressure inputs (HELCOM 2018c). However, currently only a descriptive assessment is available through the
HELCOM indicator and the pressure input is therefore not assessed against the test thresholds available in
the indicator. The disturbance or displacement pressures do not have a corresponding HELCOM indicator nor
do they reflect a MSFD criterion. Instead they are a component of anthropogenic pressure not otherwise
accounted for, and therefore relevant to any of the MSFD D1 criteria. Finally, intentional killing of seals does
not have a corresponding HELCOM indicator, but it is a component of MSFD criteria D1C2.

Figure 6. Schematic of the SOM analysis for marine mammals

Are existing measures sufficient for achieving or maintaining good status?
All seal populations have established HELCOM GES thresholds, and thus 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 or maintain GES. As there is no GES
threshold for harbour porpoise abundance, the SOM analysis assesses the probability to achieve a noticeable
improvement in state.
The 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 environmental state.
8
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The result is presented as the probability of achieving or maintaining GES (seals) or achieving a noticeable
state improvement (porpoise) as a function of the total pressure reduction by species and sub-area (Figures
7.1 and 7.2, left panel). The function shows what is the probability (%) to achieve or maintain GES/achieve a
noticeable improvement in state (y-axis) with each level (%) of total pressure reduction (x-axis).
Figures 7.1 and 7.2 (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 7 (left panel) in a table format, showing the expected
pressure reductions from existing measures and the probability of achieving or maintaining GES (seals) or
achieving a noticeable state improvement (porpoise) with such a pressure reduction.
In the case of marine mammals, the SOM analysis has been able to account for 65-84% of the pressures linked
to the state components, though several significant pressures are not fully accounted for, such as the effects
of eutrophication and organohalogen pollution (see Table 4, pressures highlighted in grey). In Figure 7 (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
marine mammals (i.e. the pressures highlighted in white in Table 4). The same result is also visible in the last
column of Table 2.
The right panel of Figures 7.1 and 7.2 and Table 3 provide additional information on the pressure-state
linkages and the certainty of the estimates. Figures 7.1. and 7.2 (right panel) show the probability
distributions for the required reduction in total pressure (x-axis) to reach/maintain GES or achieve a
noticeable state improvement, based on expert responses. The figures indicate that experts can have
differing opinions about the pressure reductions required and that there is uncertainty about the required
pressure reductions to achieve improvements in the state of marine mammals (multiple peaks, wide
distributions).
Table 3 shows the average of the most likely total pressure reduction required to reach or maintain GES or
reach a noticeable state improvement for each species and sub-area, based on the expert responses. Experts
have evaluated that it would take, on average, around 38% pressure reductions to maintain GES for grey seal,
and 55-70% to achieve GES for ringed seal and 75% to achieve GES for harbour seal in the Southern Baltic.
Pressure reductions of 50-80% would be required to achieve a noticeable improvement in the abundance of
harbour porpoise. The standard deviations are quite high compared to the most likely value, indicating that
the estimates are rather uncertain. For example, the standard deviation of the pressure reduction required
for grey seal is almost as large as the average, indicating considerable uncertainty. 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 or maintain GES/achieve a noticeable state improvement.
Overall, the results of the analysis seem to indicate that existing measures are likely not sufficient in achieving
or maintaining GES or achieving a noticeable improvement in the abundance of all assessed marine mammal
populations, at least with the measures targeting those pressures that have been linked to the state of the
mammals (Table 4, pressures highlighted in white). Reductions in pressures are in the range of 1-8%, while
probabilities to achieve a noticeable improvement range from 0 to 33% (Table 2). Some of the results appear
somewhat unusual. In particular, the required pressure reductions and resulting probability to maintain GES
for grey seals and the probability to achieve GES for the southern population of ringed seals with projected
pressure reductions seem unexpected given current population statuses. Such results could potentially be
caused by a variety of factors, including (i) low number of contributing experts which increases the weight of
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an individual response, (ii) geographic variation in the perception of good status, (iii) experts using a more
integrated definition of GES than that provided in the surveys (only abundance), and (iv) experts’
understanding of good state deviating from the GES threshold. The wide distributions and multiple peaks in
the probability distributions for required reduction in total pressure to achieve GES (Figure 7.1 right panel)
indicates some disagreement concerning pressure reductions required to achieve/maintain GES. The
presented results are therefore preliminary and will continue to be refined through consultation with
experts.
The highest probability to achieve GES has been estimated for grey seal and southern population of ringed
seal, though as previously noted these values are somewhat unexpected given current population statuses.
It is worth noting that the SOM analysis has not been able to include the reductions in several significant
pressures to marine mammals, and therefore both the pressure reductions and the probability to achieve
state improvements are likely to be underestimations.

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

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

Cumulative probability function
Grey seal

Probability density function
Grey seal

Ringed seal - Northern population

Ringed seal - Northern population
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Probability to achieve or maintain GES (y-axis)
with specific pressure reduction levels (x-axis), in
%

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

Cumulative probability function
Ringed seal - Southern population

Probability density function
Ringed seal - Southern population

Harbour seal - Southern Baltic

Harbour seal - Southern Baltic

Figure 7.1 Probability distributions of pressure-state linkages for seals
Left panel: Probability of achieving or maintaining GES as a function of total pressure reduction for grey
seals, ringed seals and harbour seals. The cumulative probability function shows the probability (%) to
achieve or maintain 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 pressures
to grey seal is 5%, which has a 33% probability of achieving/maintaining GES (see Table 2). The dashed line
shows how much total pressures can be reduced with those pressures that are linked to the state of the
porpoise and can be reduced with measure types were included in the SOM analysis (see Table 4).
Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve or maintain
GES for grey seals, ringed seals and harbour seals, 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. Some of the graphs have
multiple peaks and the distributions are wide, which indicate that expert have varying views on the pressure
reductions required to achieve GES. For example, some experts are of the opinion that no reductions are
needed to achieve/maintain GES for grey seal, while others think that reductions around 30% or even around
80% are required.
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Probability to achieve a noticeable state
improvement (y-axis) with specific pressure
reduction levels (x-axis), in %

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

Cumulative probability function
Harbour porpoise - Western Baltic

Probability density function
Harbour porpoise - Western Baltic

Harbour porpoise - Baltic proper

Harbour porpoise - Baltic proper

Figure 7.2 Probability distributions of pressure-state linkages for porpoise
Left panel: Probability of achieving a noticeable state improvement as a function of total pressure
reduction for harbour porpoise. The cumulative probability function shows the probability (%) to achieve a
noticeable 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 how much
total pressures can be reduced with those pressures that are linked to the state of the porpoise and can be
reduced with measure types were included in the SOM analysis (see Table 4).
Right panel: Probability distribution for required reduction in total pressure (x-axis) to achieve a noticeable
state improvement for harbour porpoise, in %. The probability density function shows the probability
distribution of the pooled expert responses on how much pressures should be reduced to achieve a
noticeable state improvement. Pressure reduction is presented on the x-axis and probability on the y-axis.
Note the different scale in the x-axis. The required pressure reductions are in the range of 40-90% for
porpoise in the Western Baltic and 80-100% in the Baltic Proper.
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Table 2. Sufficiency of measures in achieving or maintaining GES (grey seal, ringed seal, harbour seal) or a
noticeable improvement in state (harbour porpoise) for mammals. The table presents the expected values.
The 10-90 percentile is in brackets, which shows the range in which 80% of the observations fall in. There is
no data for harbour seal in Kalmarsund.
State

Assessment area

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

Grey seal

Baltic Sea

Ringed
seal

Northern pop.

Harbour
seal

Kattegat

5.1
[2.4-7.8]
5.0
[0.6-9.7]
2.8
[-0.8-6.9]
-0.9
[-3.6-1.8]
1.6
[-2.7-6.3]
[-]
7.7
[0.2-14.9]
1.1
[-1.2-3.4]

Southern pop.

Southern Baltic
Kalmarsund

Harbour
porpoise

Western Baltic
Baltic Proper

Probability to
achieve or
maintain GES
(%) with
expected
pressure
reduction (yaxis)
[10 percentile –
90 percentile]
33.3
[33.3-33.3]
0
[0-0]
33.3
[0-33.3]
[-]
0
[0-0]
[-]

Probability (%)
to achieve a
noticeable state
improvement
(y-axis)
[10 percentile –
90 percentile]

Maximum
possible
pressure
reduction with
pressures
included in the
SOM analysis
(%)
(x-axis, dashed
line)
72.0
65.0
77.2
80.0
76.5

0
[0-0]
0
[0-0]

[-]
84.4
76.9

Table 3. Most likely percent total pressure reduction required to reach or maintain GES for each species.
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/noticeable
improvement in state. There is no data for harbour seal in Kalmarsund.
Colour scale for the percent reduction in pressures required to reach or maintain 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

Grey seal

Most likely pressure
reduction required (%)
Confidence
Number of experts

37.7
(33.5) ○○●
Moderate
3

Ringed seal,
Northern
population
70
(0.0) ●●●
Moderate
1

Ringed seal,
Southern
population
55.3
(38.5) ○○●
Moderate
3

Harbour seal,
Kattegat
(-) ○○○
0
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State

Harbour seal,
Southern Baltic

Harbour seal,
Kalmarsund

Most likely pressure
reduction required (%)
Confidence
Number of experts

75.0
(0.0) ●●●

(-) ○○○

1

0

Harbour
porpoise,
Western Baltic
52.3
(16.1) ●●●
Moderate
4

Harbour
porpoise, Baltic
proper
80.0
(10.0) ●●●
Moderate
2

What are the pressures contributing to the state components?
The results in this section illustrate the significance of different pressures affecting the state component in
question, and in the case of marine mammals, enable comparison across species and geographic areas.
Experts identified in total 13 distinct pressures significant to the abundance of various marine mammal
populations (see Table 4). The most significant pressure was effects of eutrophication, followed by physical
disturbance and physical loss of marine habitats. Confidence in Table 4 depicts the most common rating of
expert’s confidence in their own responses to the significance of pressures question.
Table 4. Significance of pressures (%) affecting the state of grey seal, ringed seal, harbour seal, and harbour
porpoise. There is no data for harbour seal in Kalmarsund.
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 marine mammals.
State
Pressure
Bycatch in fishing
gears (excludes
ghost nets)
Bycatch in ghost
nets
Impulsive
underwater noise
Continuous
underwater noise
Extraction of fish
(includes prey
depletion)
Species
disturbance or
displacement by
human presence
Intentional killing
Physical
disturbance of
marine habitats
Physical loss of
marine habitats

Grey
seal
Baltic
Sea
19.5

Ringed seal

Harbour seal

Harbour porpoise

Northern Southern Kattegat
population population
20.0
22.8

Southern Kalmar- Western
Baltic
sund
Baltic
11.8
22.1

Baltic
proper
25.6

4.9

15.0

8.8

8.8

-

3.9

2.6

7.3

15.0

3.5

11.8

-

19.5

20.5

15.0

12.3

8.8

-

15.6

15.4
12.8

17.1

7.0

30.0

8.8

-

11.7

7.3

7.0

30.0

20.6

-

6.5

15.9

7.0

20.0

5.9

-

3.9

-

1.3

8.8
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State
Pressure
Effects of
eutrophication
Hydrocarbon
pollution
Organohalogen
pollution (e.g.
PFOS, PCBs, PBDEs,
dioxins)
Heavy metal
pollution
Confidence

Grey
seal
Baltic
Sea
4.9

Ringed seal

Harbour seal

Northern Southern Kattegat
population population
3.5
20.0

2.4

Harbour porpoise

Southern Kalmar- Western
Baltic
sund
Baltic
5.9
-

3.5

-

18.3

20.0

12.3

11.8

-

10.4

2.4

15.0

3.5

5.9

-

5.2

High - Moderate Moderate
Modera
te
Number of experts 5
1
3

Baltic
proper
10.3

Moderat High e
Moderat
e
1
2
0

12.8

High High
Moderat
e
4
2

What are the reductions in pressure inputs from existing measures?
Tables 5.1-5.3 show the results of the effects of existing measures in reducing pressures on marine mammals
by sub-areas. 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 activitypressure data are at the sub-area level, and the effectiveness of measures data at the Baltic Sea level, and
thus the total pressure reductions are presented at the relevant sub-area level (varies depending on the
species, see Figures 2-5). They account for the joint impacts across measure types and spatial multipliers to
reflect the actual sea area where the pressures can be reduced to avoid overestimating the pressure
reductions.
Table 5.1 shows the reduction of porpoise and seal bycatch as well as intentional killing of seals on average
in the Baltic Sea. Bycatch of seals is expected to be reduced by 25% and porpoise by 12%. Population specific
reductions are calculated in the assessment model, however, currently these values are not readily available
for communication. The intentional killing of seals is expected to be reduced 2-7%, depending on the species.
Tables 5.2 and 5.3 show the reduction of seal and porpoise disturbance/displacement by human presence.
For porpoise, grey seal and ringed seal (in Gulf of Riga, Northern Baltic Proper, Gulf of Finland, Åland Sea),
reductions in pressure inputs are negative, which means that the inputs increase. This occurs when the
pressure input reductions from existing measures cannot compensate for the increases resulting from
changes in human activities. For harbour seal and ringed seal (in the Bothnian Bay and The Quark),
disturbance and displacement by human presence can be expected to reduce by 0-5%.
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Table 5.1 Projected total pressure input reductions (%) of mammal bycatch and intentional killing of seals
from existing measures. The table depicts the expected values of total pressure reduction, and standard
deviation is given 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 reductions (based on the relative size of the standard deviation
to the expected value):
low: ○○●, moderate: ○●●, high: ●●●
Pressure
Area
Baltic Sea

Bycatch
Porpoise
11.9
(1.8) ●●●

Seal
25.3
(3.2) ●●●

Intentional killing of seals
Grey seal
Ringed seal
2.5
6.4
(1.5) ○●●
(2.6) ○●●

Harbour seal
4.7
(2.5) ○●●

Table 5.2 Projected total pressure input reductions (%) of seal disturbance/displacement by human
presence from existing measures. The table depicts the expected values of total pressure reduction, and
standard deviation is given 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 reductions (based on the relative size of the standard deviation
to the expected value):
low: ○○●, moderate: ○●●, high: ●●●
NA = not applicable
Pressure
Sub-area
Kattegat

Seal disturbance/displacement by human presence
Grey seal
Harbour seal
Ringed seal

Baltic Sea

Southern Baltic
Kalmarsund
Gulf of Riga, Northern Baltic
Proper, Gulf of Finland, Åland Sea
Bothnian Bay & The Quark
Other*

-2.0
(3.6) ○○●

0.5
(7.0) ○○●
3.8
(5.8) ○○●
3.4
(9.0) ○○●
NA
NA
NA

NA
NA
NA
-0.2
(2.4) ○○●
2.4
(4.4) ○○●
NA

*Remaining basins include Bornholm Basin, Gdansk Basin, Eastern Gotland Basin and Bothnian Sea
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Table 5.3 Projected total pressure input reductions (%) of porpoise disturbance/displacement by human
presence from existing measures. The table depicts the expected values of total pressure reduction, and
standard deviation is given 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 reductions (based on the relative size of the standard deviation
to the expected value):
low: ○○●, moderate: ○●●, high: ●●●
Pressure
Sub-area
Western Baltic
Baltic Proper

Porpoise disturbance/
displacement by human presence
-13.6
(6.7) ○●●
-12.8
(7.6) ○●●

How effective are measure types in reducing pressure inputs?
This section presents the percent effectiveness of measure types in reducing bycatch of mammals, mammal
disturbance or displacement by human presence, and intentional killing of seals 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 pressure, activity 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.
Table 6.1-6.7 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. Annex 1 presents the distributions of the effectiveness of measure types for additional information.
Tables 6.1 and 6.2 shows the effectiveness of measure types in reducing the bycatch of porpoise and seals
from the activity fish and shellfish harvesting (all gears; professional, recreational). The effectiveness of
measure types to reduce porpoise bycatch ranges between 24-50% (Table 6.1). Reducing fishing effort with
gillnets or other gears causing bycatch of harbour porpoise is the most effective measure type. The
effectiveness of measure types to reduce seal bycatch is between 50-60% (Table 6.2), with reducing bycatch
of seals by modifications of fishing gears being the most effective measure type.
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Table 6.1 Effectiveness of measure types (%) in reducing porpoise bycatch. The effectiveness of a measure
type is the percent reduction in the pressure resulting from a specific activity. The table depicts the most
likely/expected 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: ●●●
Activity
Measure type
New Marine Protected Areas with implemented management plans
restricting fishing activity
National management plans for harbour porpoise
Expanded mandatory use of acoustic deterrent devices (pingers)
Reduce bycatch of harbour porpoise by modifications of fishing
gears
Reduce fishing effort with gillnets or other gears causing bycatch of
harbour porpoise
Strengthen fishing regulations in existing marine protected areas
Confidence
Number of experts

Fish and shellfish harvesting (all
gears; professional, recreational)
33.3
(24.1) ○○●
25.0
(17.4) ○○●
23.6
(28.0) ○○●
41.6
(26.4) ○○●
50.3
(28.1) ○●●
47.2
(20.3) ○●●
High - Moderate
6

Table 6.2 Effectiveness of measure types (%) in reducing seal bycatch. The effectiveness of a measure type
is the percent reduction in the pressure resulting from a specific activity. The table depicts the most
likely/expected 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: ●●●
Activity
Measure type
New Marine Protected Areas with implemented management plans
restricting fishing activity
Strengthen fishing regulations in existing marine protected areas
Reduce fishing effort with gillnets or other gears causing bycatch of
seals
Reduce bycatch of seals by modifications of fishing gears
Confidence
Number of experts

Fish and shellfish harvesting (all
gears; professional, recreational)
51.4
(21.8) ○●●
51.8
(14.5) ●●●
56.7
(17.9) ○●●
58.3
(22.5) ○●●
High
9

Tables 6.3-6.6 show the effectiveness of measure types in reducing mammal disturbance or displacement by
human presence. Each table presents the results for one species (porpoise, grey seal, harbour seal, ringed
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seal). The pressure input is influenced by the same four activities for all species, but the measure types are
slightly different. For porpoise, the effectiveness of all the measure types ranges between 20-34%. For grey
seal, harbour seal and ringed seal, measure types of new or expanded marine protected areas with
implemented management plans covering seals and strengthen protections in existing marine protected
areas containing seal habitat seem the most effective ones overall, with over 40% effectiveness in reducing
the pressure input from a specific activity.
Table 6.3 Effectiveness of measure types (%) in reducing the potential porpoise disturbance or
displacement by human presence. The effectiveness of a measure type is the percent reduction in the
pressure resulting from a specific activity. The table depicts the most likely/expected 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: ●●●
Activity

Measure type
Full implementation of the
EU Maritime Spatial
Planning Framework
Directive
New or expanded marine
protected areas with
implemented management
plans covering harbour
porpoise
Measures targeting general
protection of threatened
habitats and biotopes
Strengthen protections in
existing marine protected
areas containing harbour
porpoise habitat
Confidence
Number of experts

Renewable
energy generation
(wind, wave and
tidal power),
including
infrastructure
29.1
(12.2)
○●●

Fish and
shellfish
harvesting
(all gears;
professional,
recreational)
27.7
(16.7)
○○●

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

Transport –
shipping (incl.
anchoring,
mooring)

20.4
(12.6)
○○●

20.9
(14.8)
○○●

33.5
(21.0)
○○●

31.1
(14.0)
○●●

32.7
(14.7)
○●●

28.1
(13.9)
○●●

32.5
(14.0)
○●●
NA

28.3
(10.9)
○●●
33.3
(14.5)
○●●

24.5
(12.8)
○●●
31.0
(18.0)
○●●

NA

High - Moderate
7

Moderate
7

Moderate - Low
7

Moderate
8

28.6
(14.8)
○●●
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Table 6.4 Effectiveness of measure types (%) in reducing the potential grey seal disturbance/displacement
by human presence. The effectiveness of a measure type is the percent reduction in the pressure resulting
from a specific activity. The table depicts the most likely/expected 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: ●●●
Activity

Measure type
Full implementation of the EU
Maritime Spatial Planning
Framework Directive
Measures targeting general
protection of threatened
habitats and biotopes
New or expanded marine
protected areas with
implemented management
plans covering seals
Strengthen protections in
existing marine protected
areas containing seal habitat
Strengthened coastal strip
management
Confidence
Number of experts

Renewable energy
generation (wind,
wave and tidal
power), including
infrastructure
36.2
(21.5)
○●●
39.6
(22.3)
○●●
45.6
(25.8)
○●●
39.9
(23.7)
○●●
25.9
(15.6)
○○●
Moderate
9

Fish and
shellfish
harvesting
(all gears;
professional,
recreational)
28.3
(22.1)
○○●
36.0
(21.8)
○○●
38.1
(26.1)
○○●

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

Transport –
shipping (incl.
anchoring,
mooring)

29.5
(23.4)
○○●
36.6
(23.8)
○○●
47.3
(25.7)
○●●

32.1
(26.2)
○○●
NA

40.1
(23.8)
○●●
NA

44.3
(29.0)
○○●
31.3
(20.1)
○○●
High
9

32.9
(26.0)
○○●
NA

Moderate
9

32.3
(24.9)
○○●

High
9
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Table 6.5 Effectiveness of measure types (%) in reducing the potential harbour seal
disturbance/displacement by human presence. The effectiveness of a measure type is the percent reduction
in the pressure resulting from a specific activity. The table depicts the most likely/expected 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: ●●●
Activity

Measure type
Full implementation of the EU
Maritime Spatial Planning
Framework Directive
Measures targeting general
protection of threatened
habitats and biotopes
New or expanded marine
protected areas with
implemented management
plans covering seals
Strengthen protections in
existing marine protected
areas containing seal habitat
Strengthened coastal strip
management
Confidence
Number of experts

Renewable
energy generation
(wind, wave and
tidal power),
including
infrastructure
37.4
(22.9)
○○●
39.1
(22.0)
○●●
44.6
(25.3)
○●●

Fish and
shellfish
harvesting
(all gears;
professional,
recreational)
28.0
(22.8)
○○●
36.1
(21.4)
○●●
35.7
(24.8)
○○●

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

Transport –
shipping
(incl.
anchoring,
mooring)

30.0
(23.7)
○○●
36.0
(23.6)
○○●
46.3
(26.0)
○●●

31.4
(26.0)
○○●
NA

39.1
(23.5)
○○●
24.7
(15.8)
○○●
Moderate
9

40.3
(24.3)
○○●
NA

43.8
(29.4)
○○●
31.2
(20.4)
○○●
High
9

31.0
(23.9)
○○●
NA

Moderate
9

33.9
(26.7)
○○●

High
9
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Table 6.6 Effectiveness of measure types (%) in reducing the potential ringed seal
disturbance/displacement by human presence. The effectiveness of a measure type is the percent reduction
in the pressure resulting from a specific activity. The table depicts the most likely/expected 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: ●●●
Activity

Measure type
Full implementation of the EU
Maritime Spatial Planning
Framework Directive
Measures targeting general
protection of threatened
habitats and biotopes
New or expanded marine
protected areas with
implemented management
plans covering seals
Strengthen protections in
existing marine protected areas
containing seal habitat
Strengthened coastal strip
management
Confidence
Number of experts

Renewable
energy generation
(wind, wave and
tidal power),
including
infrastructure
37.5
(22.6)
○○●
40.0
(22.5)
○●●
45.1
(25.4)
○●●

Fish and
shellfish
harvesting
(all gears;
professional,
recreational)
29.2
(22.7)
○○●
35.8
(22.0)
○○●
37.4
(26.2)
○○●

Tourism and
leisure
activities
(boating, beach
use, water
sports, etc.)
29.4
(22.8)
○○●
37.4
(24.5)
○○●
47.1
(25.5)
○●●

Transport –
shipping
(incl.
anchoring,
mooring)

40.3
(23.7)
○●●
25.3
(16.1)
○○●
Moderate
9

37.7
(23.0)
○○●
NA

45.7
(28.6)
○○●
31.0
(16.6)
○○●
High
9

32.9
(24.9)
○○●
NA

Moderate
9

31.5
(25.8)
○○●
NA
34.5
(27.0)
○○●

High
9

Table 6.7 presents the effectiveness of measure types in reducing the intentional killing of seals from the
activity hunting and population control. For all the presented species (grey seal, ringed seal, and harbour
seal), measures against illegal killing of seals is the most effective measure type, with effectiveness of over
40% for all the species.
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Table 6.7 Effectiveness of measure types (%) in reducing the potential intentional killing of seals from
hunting and population control. The effectiveness of a measure type is the percent reduction in the pressure
resulting from a specific activity. The table depicts the most likely/expected 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: ●●●
Species
Grey seal
Measure type
National management plans for seals 36.4
(27.9) ○○●
Killing ban for populations below
36.2
Limit Reference Level (LRL); above
(24.7) ○○●
LRL licences are needed
Measures against illegal killing of
42.5
seals
(23.5) ○●●
Confidence
Moderate
Number of experts
10

Ringed seal

Harbour seal

34.6
(28.0) ○○●
36.7
(24.8) ○○●

36.3
(27.4) ○○●
35.0
(24.7) ○○●

43.0
(23.2) ○●●
Moderate
10

41.5
(23.0) ○●●
Moderate
10

Which activities contribute to pressure inputs?
Table 7 shows the contribution of activities to the disturbance and displacement of marine mammals by
human presence. Expert elicitation has been used to estimate the activity-pressure relationships (further
differentiated by species). The assessment has been done for the relevant sub-areas of the Baltic Sea (see
Figures 2-5).
The remainder of the pressures affecting marine mammals do not require detailed activity-pressure linkages,
as they are, by definition, single-activity pressures, such as bycatch of porpoise and seals caused by the
activity fish and shellfish harvesting (for all species) and intentional killing of seals caused by hunting and
population control.
Altogether 15 different activities are identified to contribute to the disturbance and displacement of marine
mammals. The contributions depend on the species in question.
For harbour porpoise, fish and shellfish harvesting contributes the most to the disturbance and displacement
in both assessed areas (21%in the Western Baltic and 27% in the Baltic Proper). The other two activities that
contribute the most are waste waters and renewable energy, including infrastructure, with about 10-15% in
both areas. Other activities have a rather small impact on harbour porpoise in both assessed areas (each less
than 10%).
The contribution of activities to pressure inputs for harbour seals differs by the sub-areas. For the Kattegat
area, tourism and leisure activities contribute the most to the pressure (19%), followed by fish and shellfish
harvesting (13%), hunting and population control (12%), and transport – shipping (11%). In the Southern
Baltic, tourism and leisure activities contribute 18%, followed by fish and shellfish harvesting, transport –
shipping, and renewable energy generation, including infrastructure (all about 12%). Harbour seals in
Kalmarsund are mainly affected by fish and shellfish harvesting (22%). In addition, significant contributors
are transport – shipping, tourism and leisure activities and aquaculture – marine, including infrastructure
contribute to the pressure inputs by 17%, 16% and 10%, respectively. All other activities for harbour seals in
all three areas contribute less than 10% to the pressure input.
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Two activities contribute with 25% to the disturbance and displacement of the northern population of ringed
seal, namely hunting and population control and transport – shipping. Also, fish and shellfish harvesting and
aquaculture – marine, including infrastructure have a relatively large impact on the pressure input (10-11%).
Other activities contribute less than 6% to the pressure.
For the southern population of the ringed seal, three activities each cause 18-20% of the pressure input:
aquaculture – marine, including infrastructure, fish and shellfish harvesting and transport – shipping. Hunting
and population control contributes 12% to the disturbance and displacement, and other activities 10% or
less.
Hunting and population control is the activity with the largest contribution (22%) to the pressure input for
grey seals in the Baltic Sea. Activities which contribute between 11-18% are agriculture and fish and shellfish
harvesting. Other activities contribute with 10% or less to the pressure input.
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Table 7. Activity-pressure contributions (%). The activity-pressure contributions show the percentage share the activity contributes to disturbance and displacement of marine
mammals by human presence. The table depicts the most likely/expected contribution (%), and standard deviation is given in parenthesis. Note that activity-pressure
contributions for marine mammals were assessed in different sub-areas of the Baltic Sea, depending on the species (see Figures 2-5). The assessed area is given in parenthesis.
Activities that are not relevant for a species are labelled as NA. Data come from an expert survey with three responses.
Colour scale for the contribution of the activity to the pressure 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 estimate (based on the relative size of the standard deviation to the expected value):
low: ○○●, moderate: ○●●, high: ●●●
Disturbance and
displacement of
marine
mammals

Agricultu Waste
re
waters

Harbour porpoise
(Western Baltic)
Harbour porpoise
(Baltic Proper)
Harbour seal
(Kattegat)
Harbour seal
(Southern Baltic)
Harbour seal
(Kalmarsund)
Ringed seal
(Northern
Population)
Ringed seal
(Southern
Population)
Grey seal
(Whole Baltic)

6.0
(2.3) ○●●
3.2
(1.4) ○●●
9.8
(3.0) ○●●
9.4
(2.9) ○●●
NA
NA
NA

Aquacultu
re –
marine,
including
infrastruct
ure
NA

15.5
(3.6) ●●●
14.2
NA
(4.1) ●●●
NA
8.2
(1.8) ●●●
NA
4.0
(1.4) ○●●
NA
10.1
(2.8) ●●●
NA
10.4
(1.9) ●●●

Renewable
energy
generation
, including
infrastruct
ure
12.3
(2.7) ●●●
10.4
(2.6) ●●●
6.7
(1.5) ●●●
11.8
(2.2) ●●●
3.1
(1.1) ○●●
2.1
(0.5) ●●●

Fish and
Hunting
Extraction Restructurin Tourism
shellfish
and
of minerals g of seabed and
harvesting population
morphology leisure
control
activities

Tourism
Transport
and leisure – shipping
infrastruct
ure

Transport Military
– shipping operations
infrastruct
ure

Research,
survey and
educationa
l activities

Marine
and
coastal
constructio
n

21.3
(8.3) ○●●
26.9
(11.1) ○●●
13.2
(3.7) ●●●
12.6
(3.6) ●●●
21.7
(3.5) ●●●
10.7
(1.4) ●●●

NA

NA

3.4
(0.9) ●●●
3.6
(1.1) ○●●
1.6
(0.5) ●●●
1.7
(0.6) ○●●
2.6
(0.8) ○●●
2.1
(0.5) ●●●

6.5
(4.2) ○○●
7.5
(4.8) ○○●
5.5
(3.0) ○●●
5.4
(2.9) ○●●
9.7
(2.0) ●●●
4.7
(0.9) ●●●

7.3
(3.3) ○●●
5.5
(3.1) ○●●
NA

3.0
(1.2) ○●●
3.2
(1.4) ○●●
2.7
(1.4) ○●●
3.0
(1.4) ○●●
5.8
(1.6) ●●●
5.4
(1.5) ●●●

NA
11.9
(8.6) ○○●
9.7
(9.1) ○○●
1.2
(0.7) ○●●
25.1
(2.4) ●●●

7.1
(2.1) ●●●
7.6
(2.6) ○●●
3.1
(1.3) ○●●
4.3
(1.2) ●●●
2.5
(0.8) ○●●
3.1
(0.9) ●●●

NA

4.3
(1.3) ○●●
4.2
(1.3) ○●●
5.7
(1.6) ●●●
3.6
(1.3) ○●●

8.3
(4.5) ○●●
8.5
(5.6) ○○●
18.5
(7.2) ○●●
18.1
(7.0) ○●●
15.6
(2.8) ●●●
5.7
(1.3) ●●●

4.0
(1.3) ○●●
3.8
(1.2) ○●●
5.5
(1.3) ●●●
2.1
(0.5) ●●●

9.3
(2.8) ●●●
9.4
(4.1) ○●●
10.5
(3.6) ○●●
12.1
(3.2) ●●●
16.5
(2.0) ●●●
25.0
(2.5) ●●●

NA

NA

NA
NA
NA

NA

18.1
(2.3) ●●●

2.4
(0.6) ●●●

18.0
(2.3) ●●●

12.2
(4.1) ○●●

NA

4.3
(1.5) ○●●

4.0
2.4
(1.0) ●●● (0.6) ●●●

19.9
(3.5) ●●●

4.5
(0.9) ●●●

7.8
(1.1) ●●●

NA

6.4
(1.8) ●●●

11.0
NA
(3.6) ○●●

9.1
(2.1) ●●●

4.9
(1.5) ○●●

17.1
(8.2) ○●●

21.9
(5.9) ●●●

3.8
(1.0) ●●●

4.9
(1.4) ●●●

8.0
(2.6) ○●●

6.8
(2.8) ○○●

1.8
(0.5) ●●●

3.7
(1.6) ○●●

NA

3.6
(1.6) ○●●

3.4
(1.0) ●●●
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Summary of the SOM results
The results of the SOM analysis suggest that none of the marine mammal populations would reach GES with
the existing measures, taking into consideration the development of human activities. The results are based
on a very limited expert participation from only some Baltic Sea countries and this has caused high
uncertainty in the estimates of the sufficiency of existing measures. Moreover, the experts seem to have
different perspectives to the state of populations and the amount of necessary pressure reductions. The
HELCOM core indicators for seals show that grey seal and Kattegat population of harbour seal are in good
state. However, the results suggest that relatively high pressure reductions are needed to reach GES and the
existing measures are not sufficient for that. In case of the other populations: the two ringed seal populations,
the two harbour seal populations and the two harbour porpoise populations, the results are uncertain for
the same reason, but the results seem to be less contradictory with the current indicator assessments.
The pressures affecting the marine mammals differ depending on populations. Grey seals are mainly affected
by bycatch in fishing gears, extraction of fish (incl. prey depletion), intentional killing, and organohalogen
pollution. The two ringed seal populations are mainly affected by bycatch in fishing gears, bycatch in ghost
nets, impulsive and continuous underwater noise and pollution by organohalogens and heavy metals. The
three harbour seal populations are mainly affected by extraction of fish (incl. prey depletion), species
disturbance by human presence, intentional killing, and effects of eutrophication. The two harbour porpoise
populations are mainly affected by bycatch in fishing gears, impulsive underwater noise, extraction of fish
(incl. prey depletion), and organohalogen pollution.

Background of respondents
Two expert surveys were conducted for marine mammals: one on the effectiveness of measures and another
on pressure-state linkages. For the effectiveness of measures survey, altogether 10 survey responses with 12
contributing experts were received. One of the answers was a group response with three contributing
experts. For the pressure-state survey, seven responses from seven experts were received. For the activitypressure survey, three responses were received from three individual contributing experts.
The number of experts contributing to the surveys on mammals by country is shown in Table 8, with the
response counts by sub-topic and geographic area presented in Table 9.
Table 8. Number of experts contributing to the surveys on marine mammals
Survey
Effectiveness of measures
Pressure-state linkages
Activity-pressure contributions

DE
2
1
1

DK
3
4
2

EE
2
1
-

FI
-

LT
4
-

LV
-

PL
-

RU
1
1
-

SE
-

Total
12
7
3
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Table 9. Number of responses to the surveys on marine mammals
Survey
Effectiveness of measures
Pressure-state linkages

Sub-topic
Porpoise
Seals
Grey seal
Ringed seal

Harbour seal

Harbour
porpoise

Geographic area
Whole Baltic
Whole Baltic
Whole Baltic
Northern
population
Southern
population
Kattegat
Southern Baltic
Kalmarsund
Western Baltic
Baltic proper

Response count
8
10
5
1
3
1
2
0
4
2

More detailed information about the background is available for the experts participating in the effectiveness
of measures and the pressure-state surveys. As their respective field, experts stated the most often marine
mammals/biology, followed by conservation and population management. For both surveys, most experts
had over 10 years of experience in their field, while only 8-14% had 0-2 years of experience (Table 10). Experts
represented research institutions, NGOs, museums, federal institutes, or ministries.
Table 10. Years of experience in the field for the surveys on marine mammals
Years
0-2 years
3-5 years
5-10 years
10-20 years
over 20 years

Effectiveness of measures
Number of experts Share of experts
1
8%
0
0%
1
8%
5
42 %
5
42 %

Pressure-state
Number of experts
1
0
0
3
3

Share of experts
14 %
0%
0%
43 %
43 %
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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 of porpoise/seal
bycatch. 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. The graphs are presented in the same order as the
measure types are listed, and the numbers link the measure type to the correct graph.

Pressure:

Porpoise bycatch

Activity:

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

Measure type:

69: Reduce fishing effort with gillnets or other gears causing bycatch of harbour
porpoise
70: Strengthen fishing regulations in existing marine protected areas
68: Reduce bycatch of harbour porpoise by modifications of fishing gears
65: New Marine Protected Areas with implemented management plans restricting
fishing activity
67: Expanded mandatory use of acoustic deterrent devices (pingers)
66: National management plans for harbour porpoise
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Pressure:

Seal bycatch

Activity:

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

Measure type:

78: Reduce bycatch of seals by modifications of fishing gears
77: Reduce fishing effort with gillnets or other gears causing bycatch of seals
70: Strengthen fishing regulations in existing marine protected areas
65: New Marine Protected Areas with implemented management plans restricting
fishing activity

Table A2. Distribution of the effectiveness of measure types in controlling the pressure of intentional
killing of seal. 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:

Intentional killing of seals - Grey seal

Activity:

Hunting and population control
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Measure type:

76: Measures against illegal killing of seals
74: National management plans for seals
75: Killing ban for populations below Limit Reference Level (LRL); above LRL
licences are needed

Pressure:

Intentional killing of seals - Ringed seal

Activity:

Hunting and population control

Measure type:

76: Measures against illegal killing of seals
74: National management plans for seals
75: Killing ban for populations below Limit Reference Level (LRL); above LRL
licences are needed
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Pressure:

Intentional killing of seals - Harbour seal

Activity:

Hunting and population control

Measure type:

76: Measures against illegal killing of seals
74: National management plans for seals
75: Killing ban for populations below Limit Reference Level (LRL); above LRL
licences are needed
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Table A3. Distribution of the effectiveness of measure types in controlling the pressure of porpoise
disturbance or displacement by human presence. 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:

Porpoise disturbance or displacement by human presence

Activity:

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

Measure type:

71: New or expanded marine protected areas with implemented management
plans covering harbour porpoise
73: Strengthen protections in existing marine protected areas containing harbor
porpoise habitat
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Porpoise disturbance or displacement by human presence

Activity:

Transport – shipping (incl. anchoring, mooring)

Measure type:

73: Strengthen protections in existing marine protected areas containing harbor
porpoise habitat
71: New or expanded marine protected areas with implemented management
plans covering harbour porpoise
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Porpoise disturbance or displacement by human presence

Activity:

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

Measure type:

73: Strengthen protections in existing marine protected areas containing harbor
porpoise habitat
71: New or expanded marine protected areas with implemented management
plans covering harbour porpoise
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Porpoise disturbance or displacement by human presence

Activity:

Renewable energy generation (wind, wave and tidal power), including
infrastructure

Measure type:

72: Measures targeting general protection of threatened habitats and biotopes
71: New or expanded marine protected areas with implemented management
plans covering harbour porpoise
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Table A4. Distribution of the effectiveness of measure types in controlling the pressure of Grey seal
disturbance or displacement by human presence. 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:

Grey seal disturbance/displacement by human presence

Activity:

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

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
72: Measures targeting general protection of threatened habitats and biotopes
81: Strengthened coastal strip management
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Grey seal disturbance/displacement by human presence

Activity:

Transport – shipping (incl. anchoring, mooring)

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
80: Strengthen protections in existing marine protected areas containing seal
habitat
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Pressure:

Grey seal disturbance/displacement by human presence

Activity:

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

Measure type:

80: Strengthen protections in existing marine protected areas containing seal
habitat
79: New or expanded marine protected areas with implemented management
plans covering seals
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Grey seal disturbance/displacement by human presence

Activity:

Renewable energy generation (wind, wave and tidal power), including
infrastructure

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
72: Measures targeting general protection of threatened habitats and biotopes
80: Strengthen protections in existing marine protected areas containing seal
habitat
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
81: Strengthened coastal strip management
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Table A5. Distribution of the effectiveness of measure types in controlling the pressure of Harbour seal
disturbance or displacement by human presence. 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:

Harbour seal disturbance/displacement by human presence

Activity:

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

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
72: Measures targeting general protection of threatened habitats and biotopes
81: Strengthened coastal strip management
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Harbour seal disturbance/displacement by human presence

Activity:

Transport – shipping (incl. anchoring, mooring)

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Harbour seal disturbance/displacement by human presence

Activity:

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

Measure type:

80: Strengthen protections in existing marine protected areas containing seal
habitat
79: New or expanded marine protected areas with implemented management
plans covering seals
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Harbour seal disturbance/displacement by human presence

Activity:

Renewable energy generation (wind, wave and tidal power), including
infrastructure

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
81: Strengthened coastal strip management
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Table A6. Distribution of the effectiveness of measure types in controlling the pressure of Ringed seal
disturbance or displacement by human presence. 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:

Ringed seal disturbance/displacement by human presence

Activity:

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

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
72: Measures targeting general protection of threatened habitats and biotopes
81: Strengthened coastal strip management
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Ringed seal disturbance/displacement by human presence

Activity:

Transport – shipping (incl. anchoring, mooring)

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Ringed seal disturbance/displacement by human presence

Activity:

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

Measure type:

80: Strengthen protections in existing marine protected areas containing seal
habitat
79: New or expanded marine protected areas with implemented management
plans covering seals
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
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Pressure:

Ringed seal disturbance/displacement by human presence

Activity:

Renewable energy generation (wind, wave and tidal power), including
infrastructure

Measure type:

79: New or expanded marine protected areas with implemented management
plans covering seals
80: Strengthen protections in existing marine protected areas containing seal
habitat
72: Measures targeting general protection of threatened habitats and biotopes
39: Full implementation of the EU Maritime Spatial Planning Framework Directive
81: Strengthened coastal strip management
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