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This document has been revised to include one additional synopsis. The synopsis was provided within the 

timeframe of submission, but due to the horizontal nature of the topic (climate change) it was originally 

labeled as to be considered by HOD. To ensure that all synopsis go through a similar process, taking into 

consideration that no technical review will take place in HOD, it is the Secretariats proposal that the technical 

review of the synopsis be included in the list for the upcoming meeting of the Working Group instead, climate 

change being closely tied to the work of State and Conservation WG. 

Background 
To support the selection of new measures and actions for the updated Baltic Sea Action Plan, an invitation 

to submit synopses on potential new HELCOM actions was put forward in spring 2019 with an indicative 

closing date by end of 2019. HELCOM 40-2019 agreed that such synopses could be submitted by the 

Contracting Parties, HELCOM subsidiary bodies, international projects and HELCOM Observers. 

The preparation of synopses has followed a common template with the aim to summarize existing 

information in a format that can be used as background information for Working Group meetings and BSAP 

UP workshops. The template also requires data and information on the effect of proposed measures so that 

their contribution to reaching good status can be estimated as part of the analysis of sufficiency of measures. 

References to scientific articles, project deliverables and/or reports has also been requested to justify the 

proposals.  

According to the workplan for the BSAP update Working Groups are to review the synopses in the preparation 

for the BSAP workshops that will be held: 

- Hazardous substances: August 24th – 25th, 2020 

- Eutrophication: August 26th – 27th, 2020 

- Biodiversity: August 31st – Sept. 2nd, 2020 

- Sea-based: Sept 2nd – Sept 4th, 2020 

This document and the attached Excel (3J-5-Att.1 and 3J-5-Att.1 Add.1) include the submitted synopses 

related to the State and Conservation Working Group. Common guidance for the review is included in this 

document. Attachment 1 has been prepared in order to facilitate the review process and will function as the 

main tool for the technical review. The excel file has been prepared so as to include the information agreed 

on in the common guidance, with response options provide as drop-down menu choices. 

It should be noted that some of the synopses are overlapping with the mandate of other HELCOM Groups. 

All of these Groups will consider these synopses and the BSAP UP workshops give an opportunity to discuss 

them jointly.  

In addition, the HELCOM Stakeholder Conference organized on 3 March 2020 suggested some additional 

actions that the group could consider as possible new actions for the BSAP. These have been included for 

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2012-2020-740/MeetingDocuments/3J-5-Att%201.%20Overview%20of%20synopses.xlsx?Web=1
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2012-2020-740/MeetingDocuments/3J-5-Att%201.%20Add.1%20Overview%20of%20synopses.xlsx
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information in Attachment 1, highlighted in light orange. Further details, to the extent they are available, can 

be found in document 3J-10 to this Meeting 

PLEASE NOTE: To facilitate the review process Contracting Parties are invited to fill in the excel found in 

Attachment 1 to this document prior to the Meeting and submit it to the Secretariat by 6 May 2020. The 

Secretariat will prepare a collated version of the file based on the input received from the Contracting Parties, 

to function as the basis for further discussion in the Meeting. 

Action requested 
The Meeting is invited to make technical review of the synopses using the excel file included in attachment 
1 and the common guidance outlined in this document. 
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Guidance for WG review of synopses on new HELCOM actions 

Background 
HELCOM has invited submissions of proposals on new actions for the updated BSAP with closing date at the 

end of 2019. As a response, HELCOM subsidiary bodies, HELCOM observers, and HELCOM and BONUS 

projects have submitted synopses of about 80 potential new actions. According to the BSAP work plan, 

HELCOM Working Groups will carry out a first review of the synopses at their regular meetings in spring 

2020. Such review round aims to provide a preliminary (qualitative) evaluation focusing on the technical 

aspects and substance of the proposals. The review should, in this first step, be carried out from a scientific 

point of view and focus on technical feasibility of the measures, not legal or other aspects of feasibility. At 

the BSAP UP workshops in May 2020, further deliberation and evaluation of the proposals will continue 

based on a set of criteria agreed by the GEAR Group (see document 3-4), also taking into account the 

results of the ongoing analysis of sufficiency of measures. The outcome of the Working Group Meeting will 

be used as a basis for the BSAP UP workshops. 

The Working Groups are asked to consider the proposals in their field of expertise and to give feedback on 

the following aspects/questions:  

1) to suggest whether a submitted proposal is best categorized as a measure, research need, or 

monitoring/data need. All types of proposals will be considered in the BSAP update process but 

only those that can contribute directly to the reduction of pressures or improvement of the state of 

the environment will be considered when analysing of sufficiency of measures in the updated BSAP. 

Proposals related to research needs will be considered for the HELCOM Science Agenda that is 

under development. 

2) to consider whether a proposal is a new measure or is already entirely/partly covered by an 

existing HELCOM action. In the latter case, identify if the proposal should be, or already is, taken 

into account in the review and revision of existing HELCOM actions. 

3) to evaluate if the proposal is sufficiently substantiated, i.e. if appropriate supporting references and 

evidence of effect have been provided. This step could make use of a scale low-medium-high. 

4) if the proposed action concerns a technical measure, evaluate if it is technically feasible to 

implement the proposed measure, e.g. is the proposed technique sufficiently developed and tested 

to be considered for practical implementation. This step could make use of a scale low-medium-

high. 

5) to identify potential gaps in the proposed new action; it could be that a measure/action has to be 

implemented first (before the proposed action) or some steps are missing in the proposal.  

6) consider gaps and overlaps for the set of synopses: are there any central issues for HELCOM work 

that are not represented in the set of existing actions or synopses (activities, pressures, state 

components highlighted in HELCOM strategies, Ministerial Declarations). If yes, identify how the 

gap could be resolved, e.g. for a lead country to prepare additional synopses. Are there overlaps? If 

overlaps exist, suggest merging of proposals. 

Note that no proposals will be excluded at this stage; the aim is to identify how the proposal is placed in the 

framework of existing HELCOM actions and make a qualitative evaluation of the technical soundness of the 

synopses.  
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EXAMPLE RESPONSE TEMPLATE: 

Proposed measure:  XX 

Question Response option Comments/suggestions 

1. Is the submitted proposal 
best categorized as a measure, 
research need, or 
monitoring/data need 

Measure / research need / 
monitoring or data need 

… 

2. Is it a new measure or 
entirely/partly covered by an 
existing HELCOM action 

New measure / Partly covered 
by existing action/Covered by 
existing action 

[Clarify the potential overlap] 

3. Is the proposal sufficiently 
substantiated 

Low-medium-high … 

4. Is it technically feasible to 
implement the proposed 
measure 

Low-medium-high (or Not 
applicable) 

… 

5 Potential gaps in the 
proposed new action 

Yes/No [Clarify the potential gap. The 
submitters could be asked to 
complement the synopsis] 

 

Consideration of the set synopses 

6a. Potential gap in the set of 
proposed new actions  

Yes/No [Clarify the potential gap and 
propose how it could be 
resolved] 

6b. Potential overlap between 
proposed new actions 

Yes/No  [Clarify the potential overlap] 

 

Please note: the questions and response options outlined here are included in the review file found in 

Attachment 1 to this document. 
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Overview of proposals 
An overview of proposals relevant for the State and Conservation Working Group are set out in the table 

below. The full text of each proposal is available further below and can be reached by clicking the titles in 

the table. Some of the synopses also fall under the mandate of other HELCOM Working Groups. 

Title  Submitted by Considered also by 

Working Group 

A set of 7 measures for coastal fish: 

1) Restoration of coastal spawning habitats 

2) Restoration of lost stony reefs 

3) Enhanced protection of coastal fish habitats  
4) Establishment of no-take areas  

5) Seasonal closures 

6) Catch regulations 

7) Follow-up and knowledge sharing 

SLU Aqua, Sweden Fish (points 4-7) 

Mandatory use of Acoustic Deterrent Devices or other 

effective mitigation measures to minimize bycatch of 

the Baltic Sea harbour porpoise (Phocoena phocoena) 

CCB Fish 

Establish an effectively and equitably managed, 

ecologically representative and well-connected 

system of highly protected marine protected areas 

(MPAs), covering a minimum of 30 % of the Baltic Sea 

area by 2030. All MPAs shall include fully closed zones 

(complying with IUCN 1a category1) or be fully closed 

in their entirety, depending on the conservation 

objectives and needs of the specific site. 

CCB 

 

 

Collect representative data on by-catch of birds, 

mammals and non-targeted fish species on species 

level 

JWG Birds Fish 

Development of standards for quality of seafloor 

habitat mapping and products 

Denmark Pressure, Fish 

 

Establishing a harmonized eDNA methodology and 

start a baseline monitoring system throughout the 

Baltic Sea 

CCB  

Identify and limit the negative effects on migratory 

birds from wind and wave energy production at sea 

Denmark  

Joint action to form a common understanding of 

ecosystem-based management by 2023 

CCB All 

Management plan for haploops species and biotope Denmark  
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A set of 16 measures related to restoration of coastal 

habitats (excluding 9-11): 

1. Restoration of eelgrass, Zostera marina 
2. Restoration of soft bottom macrophytes 

(other than eelgrass)  
3. Restoration of brown macroalgae, mainly 

Fucus vesiculosus 
4. Restoration of blue mussel reefs 
5. Restoration of stony reefs 
6. Restoration of soft bottoms free of vegetation 
7. Restoration of coastal wetlands  
8. Strengthening piscivorous fish to rehabilitate 

coastal ecosystem function 
9. Reducing nutrient loading by farming and 

harvesting blue mussels 
10. Rehabilitation of hypoxic areas by oxygen pumping 
11. Reducing internal phosphorus loads by metal 

bounding 

12. Biomanipulation to remove cyprinds and 
sticklebacks and rehabilitate coastal 
ecosystem function 

13. Rehabilitation of anoxic, nutrient rich or 
polluted sediments by removal or coverage 

14. Restoration of hard bottoms by establishment 
of artificial reefs 

15. Protection of habitats 
16. Follow-up and knowledge sharing 

 

SLU Aqua, Sweden Fish (points 8 and 12) 

Pressure (points 9-11) 

Establishment of a regionally agreed method for 

assessing in what ways loss and disturbance is causing 

negative effects on the marine environment. 

CCB Fish, Pressure 

Phase out all recreational fishing on eel by 2022 CCB Fish 

Prioritising mitigation measures in rivers for eel and 

other fish migration 

CCB Fish 

Produce sensitivity maps for threatened wintering and 

breeding bird species according to the HELCOM Red 

List 2013 for the whole Baltic Sea region. 

BirdLife, JWG Birds 

 

 

Restore functional populations of Baltic sturgeon by 

implementing HELCOM Baltic Sea Sturgeon Action 

Plan 

EG STUR 

 

 

Guidelines and regulation of the design and use of 

acoustic deterrent devices 

HELCOM EN-Noise Pressure, Fish 

Public awareness of potential impact of human 

activities on coastal ecosystems 

ACTION project  

Elimination of invasive plant Elodea ACTION project  

Harvesting of reed and excessive vegetation ACTION project  

Mixing within deeper water layers to encourage 

oxygenation at the benthic-pelagic interface 

ACTION project  
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Designate no-use marine protected areas, that also 

function as scientific reference areas 

ACTION project  

Strengthening the management of the Baltic Sea MPA 

network by introducing key management elements to 

increase effectiveness of protection 

ACTION project  

Protect functionally important ecosystem elements 

and ecologically significant areas in order to create a 

regionally coherent network 

ACTION project  

Areas around windfarms as potential refugia ACTION project  

Specific measures to address and protect all biogenic 

structure 

ACTION project  

Set a regional binding roadmap to achieve a climate 

neutral Baltic Sea region by 2040 and just transition to 

align with the 1.5°C threshold 

CCB  

 

 

 

 

A set of 7 measures for coastal fish 
Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden 
 
This document contains eight tables, which are to be considered together. The first table gives a general 
overview, and the tables further down give more details on individual measures. 
The document is submitted by the Swedish University of Agricultural Sciences, Department of Aquatic 
Resources (SLU Aqua). The text is provided by Lena Bergström (lead of SOM-Fish) together with Jens 
Olsson (Chair of Helcom Fish Pro III), Patrik Kraufvelin (HELCOM ACTION project), as well as Ulf 
Bergström and Stefan Larsson (Researchers on fish ecology and experts on environmental monitoring 
and assessment concerning nationally managed fish species, spatial planning and conservation). 

Description of measure 
To restore coastal fish communities, measures can aim to either support fish production (recruitment 
and/or growth) or reduce mortality. However, cumulative pressures typically impact coastal areas and 
different sets of pressures may predominate in different sub-areas. Based on species presence and 
locally identified need of measures, different actions may be advisable. Hence, for improving and 
sustaining the status of coastal fish in the Baltic Sea, a set of measures is suggested:  
 

1) Restoration of coastal spawning habitats 
2) Restoration of lost stony reefs 
3) Enhanced protection of coastal fish habitats  
4) Establishment of no-take areas  
5) Seasonal closures 
6) Catch regulations 
7) Follow-up and knowledge sharing 

 
A set of measures is advocated to facilitate synergistic effects, and take into account the presence of 
cumulative pressures and impacts on fish. The set allows for adapting to the local situation by focusing in 
each specific area on those measures that are most likely to be effective there. Implementing more than 
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one of the measures in each area is advocated, as they are expected to enhance each other giving 
increased overall efficiency.  
 
The measures included in the set are presented individually in tables below. 

Activity:  
(Various) see tables below for details on each of the measures 

Pressure: 
(Various) see tables below for details on each of the measures 

State: 
Fish – Coastal fish communities 

Extent of impact: 
(Various) see tables below for details on each of the measures  
 
The status of coastal fish communities is assessed at HELCOM spatial assessment unit level 3. However, 
variation can be expected within each spatial assessment unit, concerning both status and the identity of 
the predominating pressures. Local environmental conditions, including prevailing pressures and future 
risks related to climate change, should be considered when identifying the most suitable combination of 
measures in a certain area. 
 
Declines of piscivores and of large fish are associated with particularly high impacts. A decline of large 
fish is connected to a long-term lowered productivity and reproductive capacity of the populations, but a 
decline of large predatory fish is also connected to a reduced capacity for ecosystem services at sea 
(HELCOM 2018). One role that predatory fish fill in the ecosystem is to regulate the abundance of 
ephemeral species, which are otherwise attributed to poor environmental status and weakened food 
web stability. For example, the extraction of large predatory fish may contribute to predatory release 
that benefits smaller species of fish and ephemeral algae, enhancing symptoms of eutrophication 
(Bergström et al. 2016, Östman et al. 2016). 
 

Effectiveness of measure 
Based on a review conducted by HELCOM Fish Pro III (HELCOM 2018), scientific evaluation of the 
effectiveness of measures for coastal fish is only available for a few measures and for some areas.  
 
The measures included in the proposed set of measures for coastal fish, numbered from 1 to 7 in the 
tables below, are selected based on the review by HELCOM (2018) in combination with additional 
information and scientific literature provided since then, where available. Based on these sources, the 
set identifies measures for which there is at least some scientific evidence that the measure is effective 
to improve status. 
 
As different pressures may be decisive for the status in different parts of the Baltic Sea, the relative 
efficiency of the different measures is expected to vary between different geographical areas. On a 
general level, the strongest scientific evidence of effectiveness is available for no-take areas (permanent 
fishing closures, measure number 4). For measures numbered 1–3 and 5–6 there is either some 
certainty, or the effectiveness may depend on site-specific conditions or other conditional factors. The 
lack of certainty is to a considerable part attributed to a lack of follow-up studies. Measure 7 is suggested 
to remedy this knowledge gap in the future.  
 
Implementing more than one of the measures in the same area is expected to lead to synergistic effects 
and increase efficiency. See tables below for details on each of the measures. 

Cost, cost-effectiveness of measure: 
See tables below for details on each of the measures 

Feasibility: 
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Variable, depending on local conditions. See tables below for details on each of the measures 

Follow-up of measure: 
Projects to follow-up of the ecological effects of the measures are recommended to be amended to and 
integrated with the HELCOM coastal fish monitoring program (see measure 7). 

Background material: 
The set of measures for coastal fish is based on a review by experts in HELCOM Fish Pro III (HELCOM 
(2018), and supplemented by additional studies made available since then.  
 
Information on the distribution of essential fish habitats from the Pan Baltic Scope project and national 
mapping efforts would be helpful to support the identification of most impacted areas and most feasible 
measures in these. 

References 
Bergström, U., L. Bergström, A. Bryhn, R. Fredriksson, J. Mattila, J. Olsson and Ö. Östman (2016) Role of 
fish management for mitigating eutrophication effects in shallow coastal waters.  Working paper on 
commission by the Swedish Agency for Marine and Water Management, 2016-03-11. Department of 
Aquatic Resources, Swedish University of Agricultural Sciences 
 
HELCOM (2018) Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third 
thematic assessment. Baltic Sea Environment Proceedings N° 161 
 
Östman Ö, J. Eklöf, B.K. Eriksson, P. Moksnes, J. Olsson and U. Bergström (2016) Meta-analysis reveals 
top-down processes are as strong as bottom-up effects in coastal food-webs. Journal of Applied Ecology 
53: 1138–1147.  
Pan Baltic Scope project www.panbalticscope.eu  

Coastal fish measure 1: Restoration of coastal spawning habitats 

Submitted by: 
See above 

Description of measure 
Restoration and revitalization of spawning and recruitment habitats for fish is a key priority in areas 
where these have previously been destroyed, to bring back the degraded habitat to a state where it can 
support the biodiversity and productivity of fish populations. The measure “restoration of coastal 
spawning habitats” aims to re-create natural fish spawning habitats in coastal tributaries and wetlands 
where these have been lost due to past human activities. The measure is relevant for freshwater-
spawning coastal fish species in the Baltic Sea.  

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)   
Land claim   
This refers to past activities leading to loss of natural spawning habitat 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish – coastal fish communities 

Extent of impact: 
Spawning and recruitment habitats for coastal fish have undergone substantial deterioration in many 
regions of the Baltic Sea (Engstedt et al. 2010; Nilsson et al. 2014). The measure is relevant to reduce this 
impact in coastal areas within the natural range of freshwater-spawning coastal fish species where the 
availability of natural spawning areas is limited due to human-induced habitat loss. 

http://www.panbalticscope.eu/
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Effectiveness of measure 
Wetlands can be recreated through e.g. impoundments enabling periods with flooding keeping the water 
longer in the system. These wetlands can promote the recruitment of pike, but also other fish species 
such as perch and cyprinids.  
 
Experiences on the effectiveness of restoring wetlands and tributaries to support spawning habitats of 
coastal fish are available for the Baltic Sea coast of Sweden. Restoration of wetlands as reproduction 
areas for foremost pike have in many cases shown to result in a strong increase in the production of 
juvenile pike as a result of optimal spawning conditions, predation refuge and food production (Nilsson 
et al. 2014, Larsson et al. 2015, Hansen et al. 2019).  
 
Effects on adult populations are not yet well established, but some studies are ongoing (Hansen et al. 
2019, see also Fredriksson et al. 2013). 
 

Cost, cost-effectiveness of measure: 
For Sweden between 2010 and 2018, 281 hectare wetland/coastal lakes have been restored and 2 610 
hectares have been made accessible for pike by 83 measures/projects by the Swedish Anglers 
Association (Hansen et al. 2019). The costs for one hectare restored wetland are estimated to 10 000 - 20 
000 EUR (including planning and restoration, but excluding monitoring costs afterwards).  
 
Globally, de Groot et al. (2013) present a range of 15 000 – 600 000 EUR per restored hectare for coastal 
wetlands. 

Feasibility: 

Follow-up of measure: 
 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 

References 
de Groot, R.S., L. Brander, S. van der Ploeg, R. Costanza, F. Bernard, L. Braat, M. Christie, N. Crossman, A. 
Ghermandi, L. Hein, S. Hussain, P. Kumar, A. McVittie, R. Portela, L.C. Rodriguez, P. ten Brink and P. van 
Beukering (2012) Global estimates of the value of ecosystems and their services in monetary units. 
Ecosystem Services 1: 50–61. 
 
Engstedt, O., P. Stenroth, P. Larsson, L. Ljunggren and M. Elfman (2010) Assessment of natal origin of 
pike (Esox lucius) in the Baltic Sea using Sr:Ca in otoliths. Environmental Biology of Fishes 89: 547–555. 
 
Fredriksson, R., U. Bergström and J. Olsson (2013) Riktlinjer för uppföljning av fiskevårdsåtgärder i 
kustmynnande våtmarker med fokus på gädda. (Guidance for the follow-up of measures to restore 
freshwater tributaries with a focus on pike). Aqua Reports 2013:7. Department of Aquatic Resources, 
Swedish University of Agricultural Sciences, Öregrund, Sweden. 52 pp. 
 
Hansen, J., H.C. Anderson, U. Bergström, T. Borger, D. Brelin, P. Byström, J. Eklöf, P. Kraufvelin, L. 
Kumblad, L. Ljunggren, O. Nordahl and P. Tibblin (2019) Våtmarker som fiskevårdsåtgärd vid kusten. 
Utvärdering av restaurerade våtmarkers effekt på fiskreproduktion och kustekosystemet (Wetlands as a 
measure to support coastal fish. Evaluation of the effect of restored wetlands on fish production and 
coastal ecosystems) Report to the Swedish government on development on national environmental 
objectives. 
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Larsson P., P. Tibblin, P. Koch-Schmidt, O. Engstedt, J. Nilsson, O. Nordahl and A. Forsman (2015) Ecology, 
evolution, and management strategies of northern pike populations in the Baltic Sea. Ambio 44: 451–461 
doi: 10.1007/s13280-015-0664-6. 
 
Nilsson, J., O. Engstedt and P. Larsson (2014) Wetlands for northern pike (Esox lucius L.) recruitment in 
the Baltic Sea. Hydrobiologia 721: 145–154. 
 

Coastal fish measure 2. Restoration of stony reefs 

Submitted by: 
See above 

Description of measure 
Restoration and revitalization of fish recruitment and feeding habitats is a key priority in areas where 
they have previously been destroyed, to bring back the degraded habitat to a state where it can support 
biodiversity and the productivity of fish populations. The measure “restoration of stony reefs” aims to re-
create natural physical hard structures by the re-establishment of stones or boulders in areas where they 
have been lost due to past human activities, mainly in the southern and southwestern Baltic Sea.  

Activity:  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
 
This refers to past activities 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish – Coastal fish communities 

Extent of impact: 
Relevant to coastal areas where stony reefs have previously been present but are now depleted 

Effectiveness of measure 
The measure means placing out natural or blasted stones that can serve as underwater stony/boulder 
reefs to allow for colonisation of hard bottom macroalgal and macrofaunal assemblages and fish 
communities. The measure is expected to lead to more habitat for marine organisms, increased 
biodiversity, increased availability of essential fish habitats, preserved ecosystem services, improved 
coastal protection against erosion, sequestration of organic material and nutrients and more. Potential 
negative responses that should be considered during localization are effects on bottom structure and 
water circulation, and the risk of claiming space from other marine habitats. In areas of predominating 
soft bottoms introduced hard substrates can serve as stepping stones for non-indigenous invasive 
species. Promoting the attraction by individuals to certain areas can lead to overharvesting of fish unless 
fisheries is also managed. 
 
Available experiences on the effects of re-establishing stony reefs in the Baltic Sea region are from 
Danish coastal waters. The restoration was applied to areas where the original hard substrate has 
historically been removed by stone fishing, leaving a soft, predominantly sandy substrate that could not 
support the natural biological community including fish. When artificial stone reefs were placed in such 
areas, it was seen that the biotic community changed as the new structures attracted species with a 
preference for rocky habitats. Monitoring in such areas have shown increased biodiversity, increased 
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abundances of fish, including increased abundance of larger specimens of certain species of fish 
(Støttrup et al. 2014, 2017).  
 
Similar indication on the effectiveness of the measure can be deduced from monitoring of fish in off 
shore wind farms in the Sound area, where boulders are deployed as scour protection around the 
turbine foundations (Stenberg et al. 2015, Bergström et al. 2015).  
 
Similar examples can also be found from areas outside of the Baltic Sea (HELCOM 2018). 
 
In some areas, the restoration of other types of hard substrates may be more relevant. Restoration of 
biogenic reefs of mussels have been observed to increase the structural complexity and biodiversity of 
the habitat and associated fauna, which may support an increased fish growth and diversity over time 
(Kristensen et al. 2015). The long-term effect of the measure is dependent on the persistence of the 
created habitat, why rocks are assumed to be more persistent, lasting and requiring less maintenance.  
 
Whether the above-mentioned observations are the result of pure attraction effects of the fish or 
If they also reflect effects at the population abundance level, is to date not established due to a lack of 
long-term follow-up studies. However, it is relevant to recommend that the measure is combined with 
protection from fishing to facilitate the rapid re-establishment, and avoid over-fishing as fish are 
expected to become easier to catch in areas where they aggregate such as around restored stone reefs. 
 

Cost, cost-effectiveness of measure: 
Restoration of 7 hectare and stabilisation of 6 hectare stony reefs at Læsø Trindel in Denmark costed 4 
800 000 euro (Støttrup et al. 2014, 2017) 

Feasibility: 
 

Follow-up of measure: 
 

Background material: 
The information is mainly based on a review presented in: 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 
 

References 
Bergström, L., Sundqvist, F., Bergström, U. (2013) Effects of an offshore wind farm on the local demersal 
fish community. Marine Ecology progress series 485: 199–210. doi: 10.3354/meps10344 
 
Kristensen, L.D., C. Stenberg, J.G. Støttrup, L.K. Poulsen, H.T. Christensen, P. Dolmer, A. Landes, Røjbek, 
S.W. Thorsen, M. Holmer, M.V. Deurs and P. Grønkjær (2015) Establishment of blue mussel beds to 
enhance fish habitats. Applied Ecology and Environmental Research, 13: 783–798. 
 
Stenberg, C., J.G. Støttrup, M. van Deurs, C.W. Berg, G.E. Dinesen, H. Mosegaard, T.M. Grome and S.B. 
Leonhard (2015) Long-term effects of an offshore wind farm in the North Sea on fish communities. 
Marine Ecology Progress Series 528: 257–265. 
 
Støttrup, J.G., C. Stenberg, K. Dahl, L.D. Kristensen and K. Richardson (2014) Restoration of a Temperate 
Reef: Effects on the Fish Community. Open Journal of Ecology 4: 1045–1059. 
 
Støttrup, J.G., K. Dahl, S. Niemann, C. Stenberg, J. Reker, E.M. Stamphoj, C. Goke and J.C. Svendsen 
(2017) Restoration of a boulder reef in temperate waters: Strategy, methodology and lessons learnt. 
Ecological Engineering 102: 468–482. 
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Coastal fish measure 3. Enhanced protection of coastal fish habitats  

Submitted by: 
See above 

Description of measure 
The measure “enhanced protection of coastal fish habitats” aims to protect natural spawning and 
recruitment habitats for coastal fish from further deterioration due to human activities. It is applicable in 
the designation and management of MPAs as well as in spatial planning. Although there already is some 
extent of habitat protection in coastal areas, the current protected areas are only rarely designed with 
specific consideration of essential fish habitats. 

Activity:  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation) 
Coastal defence and flood protection (seawalls, flood protection) 
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Urban uses (land use) 
Industrial uses (oil, gas, industrial plants) 
Solid waste (land-based disposal of dredged material and, e.g. land-fill) 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish - coastal fish communities 

Extent of impact: 
Coastal degradation is continuously increasing in coastal areas today, as the effect of physical 
modifications of seabed, tourism and boating activities, etc. lead to cumulative loss of habitat. The 
measure is relevant in all parts of the Baltic Sea coastline.  

Effectiveness of measure 
Safeguarding important habitats for the recruitment and production of juvenile fish is a basic step of 
sustaining adult populations of fish (Sundblad et al. 2014, Kraufvelin et al. 2018).  
 
Protection of functional habitats is considerably more effective compared to restoration of deteriorated 
habitats, as there is no time lag before the effect of the implementation can be seen, and since 
restoration is likely to require more resources in terms of cost and time and a has a lower level of 
certainty in that all original functions and ecosystem services are recovered.  
 
There is generally a lack of follow-up studies on the effect of habitat protection on coastal fish in the 
Baltic Sea. However, substantial indirect evidence is provided from studies showing how habitat 
deterioration reduces fish productivity (Kraufvelin et al. 2018). For example, Sundblad et al. (2014) 
showed that habitat limitation for early life stages of perch and pikeperch may restrict the abundance of 
later adult stage fish. There is evidence of long-term negative effects on fish reproduction habitats from 
physical development, boating and infrastructure related to boating (Sandström et al., 2005, Sundblad 
and Bergström 2014, Hansen et al. 2018, Sagerman et al. 2019), and studies have shown negative 
impacts on the habitat and the production of juvenile fish from recreational boating traffic (Sandström et 
al. 2005). The studies are from Swedish waters but the observed relationships can be assumed to also 
apply to other countries in the Baltic Sea. 
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Cost, cost-effectiveness of measure: 
 

Feasibility: 
 

Follow-up of measure: 
 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 

References 
Hansen J.P., G. Sundblad, U. Bergström, Å.N. Austin, S. Donadi, B.K. Eriksson and J.S. Eklöf (2018) 
Recreational boating degrades vegetation important for fish recruitment. Ambio 48: 539-551 
 
Kraufvelin, P., Z. Pekcan-Hekim, U. Bergström, A-B. Florin, A. Lehikoinen et al. (2018) Essential coastal 
habitats for fish in the Baltic Sea. Estuarine, Coastal and Shelf Science 204: 14-30. 
 
Sagerman, J., J. Hansen and S.A. Wikström (2019) Effects of boat traffic and mooring infrastructure on 
aquatic vegetation: A systematic review and meta-analysis. Ambio 2019 doi: 10.1007/s13280-019-01215-
9.  
 
Sandström, A., B.K. Eriksson, P. Karås, M. Isæus and H. Schreiber (2005) Boating and navigation activities 
influence the recruitment of fish in a Baltic Sea archipelago area. Ambio 34: 125–130. 
 
Sundblad, G. and U. Bergström (2014) Shoreline development and degradation of coastal fish 
reproduction habitats. Ambio 43: 1020–1028. 
 
Sundblad, G., U. Bergström, A. Sandström and P. Eklöv (2014) Nursery habitat availability limits adult 
stock sizes of predatory coastal fish. ICES Journal of Marine Science 71: 672–680. 
 

Coastal fish measure 7. Follow-up and knowledge sharing 

Submitted by: 
See above 

Description of measure 
The measure “Follow-up and knowledge sharing” aims to enhance the evidence-base on efficiency of 
measures over time by mutual sharing of existing and ongoing experiences among countries. To support 
an adaptive management, it might also be beneficial to apply measures as test with the dual aim of 
improving environmental status and learning. The set of measures for coastal fish measures reflects 
those measures (out of a larger group of potential measures) for which there is at last some level of 
support today, albeit often spatially limited. Hence, they represent measures that are likely to have a 
positive effect and that are expected to involve a low to minor risk of negative environmental impacts, 
why they are advocated as suited to be included in an adaptive learning approach.  
 
The measure “Follow-up and knowledge sharing” is further expected to support engagement and 
acceptance of the general public, recreational and commercial fishermen concerning the needs of the 
measures and their objectives, if supported by dedicated campaigns for these groups. 

Activity:  
Not applicable  

Pressure: 
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Not applicable 

State: 
Fish  coastal fish communities 

Extent of impact: 
Even though a wide range of measures has already been implemented for fish in the Baltic Sea, there is 
generally a lack of scientific evaluations and evidence on the effects of many of the measures. This lack 
of knowledge significantly limits the work with restoring and supporting coastal fish communities and 
stocks, through impacts on the capacity of society to carry out measures. 

Effectiveness of measure 
Based on a review conducted by HELCOM Fish Pro III (HELCOM thematic assessment of coastal fish, 
2018), scientific evidence to follow-up on the effectiveness of measures for coastal fish is only available 
for a few measures and for some areas. An effective way to support an increased evidence-base would 
be to encourage adaptive learning and the mutual sharing of experiences among countries. 
 
To gain stronger support for these measures and for those not yet suggested in this report, it is of 
outmost importance that past, on-going and future measures for coastal fish are scientifically evaluated, 
something that unfortunately is seldom undertaken (HELCOM 2018).  
 
Designed in a proper manner and applied for a specific coastal area, the measures included in the coastal 
fish package are likely to have positive effects on targeted populations and communities by directly 
reducing mortality and supporting reproduction. This, in turn, might enhance species diversity and 
mediate a more balanced size-structure of the targeted population and community. If designed properly, 
a measure taken is likely also beneficial for the whole ecosystem since fish are key elements with 
regulatory roles in marine food webs. The best effects on recipient systems likely comes from a 
combination of a measures targeting the fishery and protecting the essential habitats of the fish 
(HELCOM 2018).  

Cost, cost-effectiveness of measure: 
 

Feasibility: 
 

Follow-up of measure: 
 

Background material: 
Based on review presented by HELCOM (2018) and subsequent discussions in HELCOM meetings and 
workshops including HELCOM Fish Pro III 1-2019 and HELCOM SOM Fish WS 1-2019. 

References 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 

Mandatory use of Acoustic Deterrent Devices or other effective mitigation measures to 
minimize bycatch of the Baltic Sea harbour porpoise (Phocoena phocoena) 

Submitted by: 
CCB (observer) 

Description of measure 
Contracting parties should agree on mandatory use of Acoustic Deterrent Devices (ADDs), or 
correspondingly effective mitigation measures, in all gillnet and trammel net fisheries east of E13.5° and 
north to the Finnish Archipelago Sea at N 60.0°, to minimise and where possibly eliminate harbour 
porpoise bycatch in the entire range of the Baltic Sea harbour porpoise population. The use of ADD 
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should not be linked to size of boat etc but to the gear type in use. Potentially, if in the relevant areas, 
also recreational gears should have ADDs. 

Activity:  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) Fish and 
shellfish harvesting (bottom-touching towed gears, professional, recreational)  

Pressure: 
Extraction of bird and mammal species 
Incidental catches of  birds and mammals 
 

State: 
The measure will contribute to the status of a species (harbour porpoise) and mainly to the abundance 
and population condition of the Baltic Sea harbour porpoise population. 
Mammals 
Red listed species and habitats 

Extent of impact: 
This measure could potentially be crucial in saving the Baltic Sea population of harbour porpoise. 
Although bycatch of harbour porpoises is rare in the Baltic today, given the very small population, the 
impact at the population level of catching and killing even one fertile female would be devastating. If this 
measure is applied as suggested in the entire range of the Baltic Sea harbour porpoise population, it has 
the potential to tip the scales for the population. 

Effectiveness of measure 
Acoustic deterrent devices, also known as pingers, have been proven to significantly reduce the bycatch 
rate of harbour porpoises (see for example 
Friis, 2017; Kraus et al., 1997; Larsen and Eigaard, 2014). It has previously been a problem to use ADDs in 
the Baltic Sea since they have attracted seals who learned that the sound of the ADD meant easy access 
to prey caught in the nets. However, in recent years ADDs have been developed that only emits sound 
above the hearing frequency of seals, while still being audible to the harbour porpoise which uses high 
frequency sounds for its echolocation and hence has its main hearing around 120 kHz. Trials in the UK 
has shown these ADDs to work as intended, and the first tests in the Baltic seem to show the same thing.  
 
Given the concerns of ADDs excluding harbour porpoises from important areas, if other as effective 
bycatch mitigation methods become available, those should also be considered. 

Cost, cost-effectiveness of measure: 
The effectiveness of ADDs in preventing harbour porpoise bycatch is high (see for example  
Friis, 2017; Kraus et al., 1997; Larsen and Eigaard, 2014), and given the critically endangered state of the 
Baltic Sea harbour porpoise population cost-effectiveness should be considered high.  
 
Costs related to this measure would be: 

- Costs for ADDs 
- Costs to replace batteries regularly 
- Working time for fishermen dealing with devices, putting them on the nets, checking that they 

are working, changing batteries etc. 
 

Feasibility: 
There are ready technical solutions on the market, and seal-safe ADDs that are not audible to seals and 
hence do not induce the so-called dinner-bell effect, are readily available from at least two companies. 
ADDs cost approximately 60€ per unit, so can become quite costly for the individual fisherman, but 
should be feasible to find funding through for example EMFF. Socially, there might be some resistance to 
use of ADDs in some groups of fishermen, but trials in active fisheries show that devices are relatively 
easy to work with and fishermen are not hindered in their work on board.  
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If other mitigation methods become available there may be similar or completely new challenges. 

Follow-up of measure: 
It is essential, as highlighted by several instances including the European Commission and ASCOBANS, 
and as stated in the document compiled by the HELCOM FISHDATA group, that data on fishing effort and 
bycatch is collected at a much higher level than what is currently done. Such bycatch monitoring should 
include information on whether or not nets had ADDs or other mitigation measures, and would be 
essential as monitoring and follow-up for this measure. 
 

Background material: 
The HELCOM Recommendation 17/2 on the protection of harbour porpoise states (exact wording is not 
yet decided on) that bycatch of harbour porpoises shall be significantly reduces aiming at entirely 
eliminating bycatch in the Baltic Proper. This means that mitigation measures have to be taken both 
within and outside Marine Protected areas (MPAs). 
 
Measures within MPAs are currently being discussed, and there is a process through Art 11 of the CFP to 
set joint recommendations on fisheries measures within MPAs where this is necessary to fulfil the 
conservation objectives of the area. However, there is currently no dialogue to set measures to protect 
the critically endangered Baltic Sea harbour porpoise outside MPAs. Given the small and declining (North 
Atlantic Marine Mammal Commission and the Norwegian Institute of Marine Research, 2019) size of the 
population and the effects that the loss of a fertile female could have on population survival, measures 
have to be taken in its entire range.  
 
Threats to the Baltic Sea harbour porpoise include, besides bycatch in fishing nets, underwater noise, 
environmental contaminants and ecosystem changes. Bycatch is an acute threat where interaction 
between a harbour porpoise and a fishing net often leads to the death of the animal. Bycatch is also the 
one threat where there are ready solutions. In the long-term, nets should be changed to other types of 
gear, however, before those alternative fishing methods can show commercial viability, nets will 
continue to be a direct threat to the Baltic Sea harbour porpoise population.  
 
It should be noted that ADDs have been shown to deter porpoises away from nets, at distances up to 
approximately 1 km but more often a few hundred meters. Therefore, in areas of high fishing effort and 
in areas that are important for the Baltic Sea harbour porpoise population, the use of ADDs should be 
carefully considered. However, strict fisheries regulations such as closures can be implemented in MPAs 
designated for harbour porpoise, but there is still a need to implement mitigation measures outside 
MPAs, and ADDs or similar mitigation methods is likely to be the best available solution at present. 

References 
Friis, C.L., 2017. Deterrent effect of a “Seal-safe” pinger on wild harbour porpoises (Phocoena phocoena) 
(Masters thesis). Linköpings universitet. 
 
Kraus, S.D., Read, A.J., Solow, A., Baldwin, K., Spradlin, T., Anderson, E., Williamson, J., 1997. Acoustic 
alarms reduce porpoise mortality. Nature 388, 525. 
 
Larsen, F., Eigaard, O.R., 2014. Acoustic alarms reduce bycatch of harbour porpoises in Danish North Sea 
gillnet fisheries. Fish. Res. 153, 108–112. https://doi.org/10.1016/j.fishres.2014.01.010 
 
North Atlantic Marine Mammal Commission and the Norwegian Institute of Marine Research, 2019. 
Report of Joint IMR/NAMMCO International Workshop on the Status of Harbour Porpoises in the North 
Atlantic. Tromsø, Norway 
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1 IUCN 2012. Guidelines for applying the IUCN protected area management categories to marine protected areas 
2 HELCOM 2016. Ecological coherence assessment of the Marine Protected Area network in the Baltic. Balt. Sea Environ. Proc. No. 
148 
3 WWF 2019 – Protecting Our Ocean: Europe’s challenges to meet the 2020 deadlines 
4 Science Mag, O’Leary 2016: Effective Coverage Targets for Ocean Protection, IUCN 2016 Resolution Increasing marine protected 
area coverage for effective marine biodiversity conservation  World Conservation Congress  

Establish an effectively and equitably managed, ecologically representative and well-
connected system of highly protected marine protected areas (MPAs), covering a 
minimum of 30 % of the Baltic Sea area by 2030. All MPAs shall include fully closed zones 
(complying with IUCN 1a category1) or be fully closed in their entirety, depending on the 
conservation objectives and needs of the specific site.  

Submitted by: 
Coalition Clean Baltic 

Description of measure 
The existing network of MPAs in the Baltic Sea meet the 10% coastal and marine area target by 2020, yet 
falls short of living up to its other requirements, since it does not form an ecologically coherent network 
(it fails in e.g. connectivity 2,3) and it is not well-managed (see footnote 2), as required by international 
commitments (HELCOM recommendation 35/1, Aichi biodiversity target 11, the UN Sustainable 
Development Goal 14). Currently, only 7% of the total 16% marine area designated as MPAs in the Baltic 
Sea have a management plan in place (see footnote 2). The current network is also inadequate for 
European Union commitments (for Helcom contracting parties, that are also EU member states) in 
reaching Good Environmental Status as defined in the MSFD.  
 
In order to i.a. halt biodiversity loss and mitigate the effects of climate change the MPA network must 
cover at least 30 %4 of the Baltic Sea by 2030 and each MPA shall include fully closed zones (complying 
with IUCN 1a category (see footnote 1)) or be fully closed in their entirety, depending on the 
conservation objectives and needs of the specific site. 
 
Appropriate resources and investments for effective implementation, management, monitoring and 
compliance by all actors in existing MPAs must be urgently established. All existing and future MPAs in 
the network shall have management in place, that is suitable and effective for reaching and/or 
maintaining the conservation objectives of the respective area. Monitoring the effectiveness of the 
individual MPAs, but especially the network of them, on a Baltic Sea wide scale shall be implemented as 
fast as possible.  

Activity:  
None in the drop-down list are applicable, but below which activities this measure will entail: 

• Contracting parties to designate further areas for protection to achieve at least 30% effectively 
managed MPAs by 2030. 

• Ensure that the goals of the MPA network (current and future designations) is delivered through 
transboundary processes, supports appropriate representativity, replication and connectivity of 
MPAs at national level and across the Baltic Sea area 

• Contracting parties ensure main priority of all MPAs is conservation of biodiversity. All MPAs 
must be effectively managed and include fully protected zones that do not allow destructive and 
exploitative activities, such as dredging, bottom-disturbing fishing gear, oil and gas exploration 
and extraction, wind farm development, sand and gravel extraction, disruptive coastal 
developments and seabed mining.  

Pressure: 
Disturbance of species: Other (e.g. barriers, collission)Disturbance of species: Other (e.g. barriers, 
collission) 
Extraction of target fish and shellfish species and incidental fish catchesExtraction of target fish and 
shellfish species and incidental fish catches 

https://portals.iucn.org/library/node/10201
http://www.helcom.fi/Lists/Publications/BSEP148.pdf
http://d2ouvy59p0dg6k.cloudfront.net/downloads/protecting_our_ocean_singles.pdf
https://www.sciencemag.org/news/2019/04/first-ever-high-seas-conservation-treaty-would-protect-life-international-waters
https://onlinelibrary.wiley.com/doi/full/10.1111/conl.12247
https://portals.iucn.org/library/sites/library/files/resrecfiles/WCC_2016_RES_050_EN.pdf
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5 IPCC Special Report on the Ocean and Cryosphere in a Changing Climate (2019) 
6 Sala & Giakoumi 2018. No-take marine reserves are the most effective protected areas in the ocean. 
7 Barneche et al. 2018. Fish reproductive-energy output increases disproportionately with body size; Goñi et al. 2001 Fisheries — 
Effects of marine protected areas on local fisheries: evidence from empirical studies 

 

Input or spread of non-indigenous species;  
Input or spread of non-indigenous speciesInput of anthropogenic sound (impulsive, continuous)Input of 
anthropogenic sound (impulsive, continuous) 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noiseDisturbance of 
species: Visual, presence, boating, recreational activities, above-water noise 
Extraction of bird and mammal speciesExtraction of bird and mammal species 
 Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate)Physical loss (due to permanent change of seabed substrate or morphology and to extraction of 
seabed substrate) 
 Physical disturbance to seabed (temporary or reversible and recovers within 12 y)Physical disturbance to 
seabed (temporary or reversible and recovers within 12 y) 
 Incidental catches of  birds and mammalsIncidental catches of  birds and mammals 
Extraction of target fish and shellfish species and incidental fish catchesInput of genetically modified 
species and translocation of native speciesInput of genetically modified species and translocation of 
native species 
Noise, inside and outside of the MPA 

State: 
1) Implementing the network of highly protected MPAs will help to conserve the species and habitats 
listed below 2) it will help conserve and possibly increase their abundance, distribution and resilience to 
other pressures such as climate change, and increased salinity and temperature. 
 
Seabed habitats; Pelagic habitats; Birds, Mammals; Fish; Red listed species and habitatsRed listed species 
and habitats 

Extent of impact: 
A well-connected and well-managed network of MPAs that is ecologically representative for the Baltic 
Sea’s habitats and species will have Baltic Sea wide effects; it will help to conserve biodiversity and 
mitigate the effects of climate change by providing ecosystem services such as carbon and nutrient 
sequestration and turbidity filtration. 

Effectiveness of measure 
A critical element of any MPA is its management plan. If the plan is vague or does not cover all sectors, it 
is ultimately at risk of failing to provide biodiversity protection. Too many management plans fail to set 
clear, measurable conservation objectives or to effectively address and regulate stressors and impacts 
that might prevent the MPA from achieving its conservation objectives. Fully protected MPAs in the 
Baltic Sea are rare and MPAs in offshore sites are also lacking. 
 
The recent IPCC special report on the Ocean5 stated that MPAs is one of the main policy tools for 
safeguarding against the effects of climate change. It is essential that the existing MPAs in Baltic basin 
fulfil their purpose through comprehensive and fully implemented management plans, enabling partial 
and full biodiversity protection. Protected areas closed to all fishing activities can increase total fish 
biomass by over 600%, organism size by over 25%, and species richness by over 20% when compared 
with unprotected areas nearby6.  
 
MPAs play a significant role in contributing to the replenishment and maintenance of species that are 
targeted by fisheries. It has been found that larger fish have disproportionately higher reproductive 
outputs7. MPA fish produce almost 3 times more offspring on average. This coupled with higher fish 
populations because of the no-take rule means MPAs produce between 5 and 200 times (depending on 

https://www.ipcc.ch/srocc/home/
https://academic.oup.com/icesjms/article/75/3/1166/4098821
https://science.sciencemag.org/content/sci/360/6389/642.full.pdf
https://www.academia.edu/34045857/Effects_of_marine_protected_areas_on_local_fisheries_evidence_from_empirical_studies


STATE & CONSERVATION 12-2020, 3J-5-Rev.2 
 

 

Page 20 of 85 
 

 

 

 

 
8 Lester et al. 2008. Biological effects within no take marine reserves: a global synthesis 
9 Lorenzo et al. 2016. Spillover from marine protected areas to adjacent fisheries has an ecological and a fishery component 
10 Lubchenco & Grorud-Colvert 2015. Making waves: The science and politics of ocean protection 
11 Tongson 2005. Payments for Seascape Beauty: The Case of Tubbataha Reef National Marine Park. In Jose E. Padilla, Edgardo E. 
Tongson, and Rodel D. Lasco, eds., PES, Sustainable Financing for Conservation and Development: Proceedings from the National 
Conference-Workshop on Payments for Environmental Services: Direct Incentives for Biodiversity Conservation and Poverty 
Alleviation (2005), pp. 133–143. 
12 Cooney et al. 2019. How marine protected areas help fisheries and ocean ecosystems.  
13 Pendred et al. 2016. Improved management effectiveness of a marine protected area through prioritizing performance 
indicators. 

the species) more offspring per unit area than unprotected areas. The beneficial effects of MPAs to 
fisheries can be best quantified by measuring biomass, numerical density and organism size8.  

Cost, cost-effectiveness of measure: 
MPA designation can result in short-term costs in the way of income losses, however studies have shown 
that post-designation, income can equal and even surpass pre-designation income within as little as five 
years9. 
 
By Contracting Parties recognising the benefits of MPAs beyond nature protection it will support 
improved socio-economic benefits for sectors dependent on healthy functioning ecosystems, i.e. 
tourism, fisheries, and recreation, while also delivering to the basis of the ecosystem-based approach in 
national and transboundary marine spatial plans (MSP) to support a sustainable blue economy in the 
region.  

Feasibility: 
Alleviating short-term income loss can be achieved via benefit sharing between stakeholders. For 
example, user fees from non-extractive groups such as tourists/recreation seekers provide a source of 
stabilizing income to local fishermen during the first seasons of designation10 (i.e. Tubbataha Reefs 
Natural Park in the Philippines11). Other risk mitigating finance mechanisms can come in the form of 
short-term government subsidies, low interest loans or buyouts12. 
 
Contracting parties need to increase their transparency with timely and accurate reporting to all relevant 
MPA authorities and databases, with the national MPAs establishment, enforcement, implementation, 
effective management and monitoring. 

Follow-up of measure: 
Each MPA requires a unique set of performance indicators specific to the environmental, social, and 
economic characteristics of the MPA and surrounding community. 
Relevant performance indicators should be set by key stakeholders in collaboration with government 
agencies to provide an understanding of the importance of conservation, ensure stakeholder 
commitment to the goals and objectives of the MPA, and improve compliance13 

Background material: 
See footnotes. 
 
For more info on follow-up measures and possible monitoring tools see the UN Protected Planet Report 
(2018) and the OECD report Indicators on Terrestrial and Marine Protected Areas: Methodology and 
Results for OECD and G20 countries (2017). 

References 
 See footnotes. 

https://www.int-res.com/articles/meps2008/367/m367p049.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1617138116300255
https://www.researchgate.net/publication/282913037_Making_waves_The_science_and_politics_of_ocean_protection
https://www.worldagroforestry.org/region/sea/publications/download?dl=/proceeding/PR0027-05/PR0027-05-12.ZIP&pubID=1351&li=2505
https://cdn.americanprogress.org/content/uploads/2019/05/31140105/MPAsFisheries-brief.pdf
https://www.researchgate.net/publication/299407049_Improved_Management_Effectiveness_of_a_Marine_Protected_Area_through_Prioritizing_Performance_Indicators
https://livereport.protectedplanet.net/pdf/Protected_Planet_Report_2018.pdf
https://www.oecd-ilibrary.org/docserver/e0796071-en.pdf?expires=1570438204&id=id&accname=guest&checksum=26BD97B0EA19CEAA590FF2C6F39D0166
https://www.oecd-ilibrary.org/docserver/e0796071-en.pdf?expires=1570438204&id=id&accname=guest&checksum=26BD97B0EA19CEAA590FF2C6F39D0166
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Collect representative data on by-catch of birds, mammals and non-targeted fish species 
on species level 

Submitted by: 
BirdLife International and OSPAR/HELCOM/ICES Joint Working Group on Marine Birds (JWGBIRD) 

Description of measure 
Establishment of monitoring of bird, mammal and non-targeted fish species by-catch in fisheries. These 
should be monitored with a sufficient coverage and reported at species level and in relation to total 
fishing effort per métier in meaningful units, such as net length combined with soaking time in the case 
of gillnets.  

Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 

Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 
Incidental catches of  birds and mammals 

State: 
Birds  
Mammals 
Fish 
Red listed species and habitats 

Extent of impact: 
The impact of this, when fully implemented, would be Baltic wide. 

Effectiveness of measure 
Recalling the previous BSAP measure: This measure would be a first necessary step to enable 
assessments of this pressure. The results gained from this measure will supply scientifically sound data to 
base policy decisions and management actions on. It would enable a robust base for effective protective 
measures for red listed species such as harbour porpoise, ringed seal, red-throated diver, long-tailed 
duck and velvet scoter. It could be used to support the development of alternative, more selective 
fishing gear and introduce compulsory rules or  setting incentives where most needed. It would fulfil the 
obligations for those contracting parties which are also EU member states under the Birds Directive, 
Habitats Directive, Marine Strategy Framework Directive, Common Fisheries Policy, Data Collection 
Regulation and Technical Measures Regulation. A prerequesite for the effectiveness of the measure is 
that also small vessels (<12 m) are included which comprise the major part of the Baltic Sea gillnet fishing 
fleet. Also total fishing effort per métier must be monitored in order to extrapolate numbers of bycaught 
animals on vessels participating the monitoring programme to catches of the whole fleet. This measure 
relies on the involvement of other management bodies such as BALTFISH. 

Cost, cost-effectiveness of measure: 
Monitoring using onboard CCTV cameras is a more cost-effective way of fulfilling obligations under DC-
MAP compared to onboard observers. The measure is eligible for EMFF funding. 

Feasibility: 
CCTV cameras are technically advances and pilot projects have shown their feasibility to reliably collect 
bycatch data, and in the case of birds and mammals also to identify the species. Even specimens slipping 
out of the net during hauling can be recorded when using cameras which is not always the case for 
observers. 

Follow-up of measure: 
Monitoring must be reviewed to ensure that it produces the desired results. In other cases, the 
monitoring must be readjusted. Another follow-up would be to identify conservation measures in areas 
and for fisheries where actions are needed the most. 

Background material: 
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The background material is mainly policy based, focusing on the legal obligations regarding the 
assessment of the data required by this measure. 

References 
• Draft HELCOM Roadmap on fisheries data in order to assess incidental bycatch and fisheries impact 

on benthic biotopes in the Baltic Sea 

• Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the 

conservation of wild birds. OJ L 20, 26.1.2010, p. 7–25 

http://data.europa.eu/eli/dir/2009/147/oj   

• Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna 

and flora. OJ L 206, 22.7.1992, p. 7–50 

http://data.europa.eu/eli/dir/1992/43/oj 
• Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a 

framework for community action in the field of marine environmental policy (Marine Strategy 

Framework Directive) (Text with EEA relevance) 

http://data.europa.eu/eli/dir/2008/56/oj (accessed 13.12.2019 15:20) 

• Regulation (EU) No 1380/2013 of the European Parliament and of the Council of 11 December 2013 

on the Common Fisheries Policy, amending Council Regulations (EC) No 1954/2003 and (EC) 

No 1224/2009 and repealing Council Regulations (EC) No 2371/2002 and (EC) No 639/2004 and 

Council Decision 2004/585/EC 

http://data.europa.eu/eli/reg/2013/1380/oj (accessed 13.12.2019 15:20) 
• Regulation (EU) 2017/1004 of the European Parliament and of the Council of 17 May 2017 on the 

establishment of a Union framework for the collection, management and use of data in the fisheries 

sector and support for scientific advice regarding the common fisheries policy and repealing Council 

Regulation (EC) No 199/2008 http://data.europa.eu/eli/reg/2017/1004/oj  (accessed 13.12.2019 

15:20) 

• Regulation (EU) 2019/1241 of the European Parliament and of the Council of 20 June 2019 on the 

conservation of fisheries resources and the protection of marine ecosystems through technical 

measures, amending Council Regulations (EC) No 1967/2006, (EC) No 1224/2009 and Regulations 

(EU) No 1380/2013, (EU) 2016/1139, (EU) 2018/973, (EU) 2019/472 and (EU) 2019/1022 of the 

European Parliament and of the Council, and repealing Council Regulations (EC) No 894/97, (EC) No 

850/98, (EC) No 2549/2000, (EC) No 254/2002, (EC) No 812/2004 and (EC) No 2187/2005. 

PE/59/2019/REV/1. OJ L 198, 25.7.2019, p. 105–201 

http://data.europa.eu/eli/reg/2019/1241/oj 

• Commission Implementing Decision (EU) 2016/1251 of 12 July 2016 adopting a multiannual Union 

programme for the collection, management and use of data in the fisheries and aquaculture sectors 

for the period 2017-2019 (notified under document C(2016) 4329)  

http://data.europa.eu/eli/dec_impl/2016/1251/oj (accessed 13.12.2019 15:20) 
• Kindt-Larsen, L., Berg, C.W., Tougaard, J., Sørensen, T.K., Geitner, K., Northridge, S., Sveegaard, S., 

Larsen, F., 2016. Identification of high-risk areas for harbour porpoise Phocoena phocoena bycatch 

using remote electronic monitoring and satellite telemetry data. Mar. Ecol. Prog. Ser 555, 261-271. 

• Kindt-Larsen, L., Dalskov, J., Stage, B., Larsen, F., 2012. Observing incidental harbour porpoise 

Phocoena phocoena bycatch by remote electronic monitoring. Endang. Species Res 19, 75-83. 

• Scheidat, M., Couperus, B., Siemensma, M., 2018. Electronic monitoring of incidental bycatch of 

harbour porpoise (Phocoena phocoena) in the Dutch bottom set gillnet fishery (September 2013 to 

March 2017), Wageningen University, IJmuiden, p. 78. 

http://data.europa.eu/eli/dir/2009/147/oj
http://data.europa.eu/eli/dir/1992/43/oj
http://data.europa.eu/eli/dir/2008/56/oj
http://data.europa.eu/eli/reg/2013/1380/oj
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Development of standards for quality of seafloor habitat mapping and products 

Submitted by: 
Denmark  
Contact: Marie-Louise Krawack, Ministry of Environment and Food, makra@mfvm.dk 

Description of measure 
In order to effectively and acurately assess and manage the seabed habitats representative and reliable, 
seabed habitat maps containing the necessary information are required. Measures should be taken to 
standardise the quality of habitat mapping procedures (such as coverage, resolution, accuracy, etc.). The 
standards required will depend on the purpose of the maps, following the purpose of the mapping 
endeavour. Similarly, a measure is also required to standardise the quality and confidence of the 
produced habitat maps which equally depends on the purpose for production and use of the maps. 
Quantitative indicators are required to estimate the quality of both the habitat mapping procedure and 
the confidence of the habitat maps. The proposed measure is to produce habitat mapping quality 
standards accompanied by habitat map confidence estimations.   

Activity:  
Research, survey and educational activities (seismic surveys, fish surveys)  

Pressure: 
Not applicable 

State: 
Seabed habitats  

Extent of impact: 
The meassure can be used on a Baltic wide scale. 

Effectiveness of measure 
HELCOM held a mapping workshop in November 2019. Here, the need for methodological descriptions 
and the need for mapping standards were identified. Lack of adequate maps are mentioned as a 
stumbling block in assessment and management of the seabed by HELCOM. Collecting enough data for 
producing detailed and high confidence habitat maps is costly and time consuming. However, the 
purpose of the map determines the required detail. The level of detail in a map depends on the survey 
plan, collected data type and method, and of the number of validation data points. Habitat maps can 
easily be misused and misinterpreted if the reader is unaware of the quality and the confidence of the 
maps. A common HELCOM standard with quantitative estimates for habitat mapping, habitat map 
production, metadata content, and a confidence assessment measure is required. Habitat maps 
produced with the proposed standard will effectively show areas with information and data gaps that 
exhibit low confidence, and where more data is required. The produced maps will equip the stakeholders 
and end users with quantitative information and data-based knowledge of the area they are working on. 
The resulting habitat maps with their confidence layers can be used to produce fairly reliable, and 
confident assessment, and management for the status of the marine environment, and the activities at 
sea. Standardising the habitat maps’ production quality and confidence, underpins HELCOM efforts to 
identify areas where actions are required, also enabling the prioritisation of these areas with respect to 
funding initiatives and meassures. 

Cost, cost-effectiveness of measure: 
Cost for the meassure is mainly related to collecting the required experts on seabed mapping (inlcuding 
geologists and biologists) to propose a set of standards. 

Feasibility: 
The measures requires only limited ressources. However, the possibility to set and implement standards, 
may be the main stumbling block for this measure. 

Follow-up of measure: 
 [Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 
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Background material: 
The background material listed below show a relevant subset of material for the synopsis proposal. 

References 
1. Kenny, A. J., Cato, I., Desprez, M., Fader, G., Schuttenhelm, R. T. E. and Side, J. (2003). An overview of 
seabed-mapping technologies in the context of marine habitat classification.. ICES Journal of Marine 
Science, 60(2): 411–418. 
 
2. Coggan, R., Populus, J., White, J., Sheehan, K., Fitzpatrick, F. and Piel, S. (eds.) (2007). Review 
of Standards and Protocols for Seabed Habitat Mapping. MESH. 
 
3. Winter, C. , Backer, V. , Adolph, W. , Bartholomä, A. , Becker, M. , Behr, D. , Callies, U. , Capperucci, 
R. , Ehlers, M. , Farke, H. , Geimecke, C. , Grayek, S. , Hass, C. , Heipke, C. , Herrling, G. , Hillebrand, 
H. , Hodapp, D. , Holler, P. , Jung, R. , Krasemann, H. , Kröncke, I. , Kwoll, E. , März, J. , Meyerdierks, 
D. , Mielck, F. , Millat, G. , Reimers, H. C. , Reuter, R. , Schmidt, A. , Staneva, J. , Stanev, E. , Beusekom van, 
J. and Wirtz, K. (2016). Wissenschaftliche Monitoringkonzepte für die Deutsche Bucht (WIMO) - 
Abschlussbericht , [Miscellaneous] doi: 10.2314/GBV:860303926. (in German). 
 
4. Baker, E.K. and Harris, P.T. (2020). Habitat mapping and marine management. In P.T. Harris and E.K. 
Baker (eds) Seafloor Geomorphology as Banthic Habitat – Geohab Atlas of Seafloor Geomorphic Features 
and Benthic Habitats. Elsevier, Amsterdam, p. 17-33. 
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Establishing a harmonized eDNA methodology and start a baseline monitoring system 
throughout the Baltic Sea 

Submitted by: 
Coalition Clean Baltic 

Description of measure 
eDNA can be a very strong supporting tool to traditional monitoring and can is no longer be seen as a 
“science frontier” or an unverified method. On the contrary, the techniques and methods are becoming 
streamlined and the usefulness of analysing water samples with this method has proven itself as cost-
effective, accurate and valuable as additional tool in environmental monitoring. CCB propose that 
HELCOM CP agree to start developing a regional harmonised approach to eDNA and to start baseline 
monitoring now. Tracking alien species, monitoring species movements (climate change effects), 
detecting rare species (not least upstream) to prioritise measures, analysing faeces and stomach content 
to complete food web studies etc would greatly benefit from a uniform approach making cross basins 
and Baltic wide comparisons without difficulties of differences in approaches and methodology.  

Activity:  
Research, survey and educational activities (seismic surveys, fish surveys)  

Pressure: 
Input or spread of non-indigenous species 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Input of genetically modified species and translocation of native species 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
Red listed species and habitats 
Non-indigenous species  
Other 

Extent of impact: 
A harmonised approach to eDNA sampling and monitoring sample storage would make the use of this 
tool most effective in so far as complete comparability would be achieved. We should not develop 
national approaches but directly coordinate this on a Baltic catchment level.  

Effectiveness of measure 
Baseline data are most useful if it has long time series and is comparable over time and regions. Starting 
with a harmonized approach is crucial, without being focused on technique or analysis labs etc. The 
technology to analyse data/samples will evolve quickly and its more important to focus on agreed basic 
elements, sampling methodology and storing samples to revisit once new technological developments 
are developed.  

Cost, cost-effectiveness of measure: 
eDNA has already now a huge potential to reduce costs and to be able cover much larger areas than 
previously possible. If a regionally agreed approach can be established, costs should be reduced even 
further. 

Feasibility: 
Agreeing on a harmonised approach should be a fairly simple task. Making use of it and for example 
storing samples is up to each CP but the advantages are clear. 

Follow-up of measure: 
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Background material: 
Presentations on eDNA usage: 
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/fish-crayfish-and-mussels-as-
edna_backgound_fieldwork_patrik.pdf 
 
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/dnabased-
methodology_thomas.pdf 
 
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/top-predators-and-
edna_kalle.pdf 

References 
SLU aqua report Aqua reports 2018:18, “eDNA i en droppe vatten” abstract in English  (CCB working on 
translation of the SLU paper) 

 

 

https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/fish-crayfish-and-mussels-as-edna_backgound_fieldwork_patrik.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/fish-crayfish-and-mussels-as-edna_backgound_fieldwork_patrik.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/dnabased-methodology_thomas.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/dnabased-methodology_thomas.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/top-predators-and-edna_kalle.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/genetik/top-predators-and-edna_kalle.pdf
https://www.slu.se/globalassets/ew/org/inst/aqua/externwebb/sidan-publikationer/aqua-reports-xxxx_xx/aquarapporter/2018/aqua-reports-2018_18.pdf
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Identify and limit the negative effects on migratory birds from wind and wave energy 
production at sea 

Submitted by: 
Denmark 
Contact: Nathia Hass Brandtberg, Ministry of Environment and Food, nathb@mfvm.dk 

Description of measure 
As the world moves towards sustainable solutions, the production of renewable energy is growing. Some 
of these sustainable solutions, e.g. wind and wave energy affect migratory birds. Direct collision with 
wind turbines or displacement from previously used habitat have been identified as threats to staging 
and migratory birds during the non-breeding season in several studies (Fox & Petersen, 2019). This 
proposed measure should identify the negative effects on migratory birds from wind and wave energy 
production at sea and recommend actions in order to limit these negative effects. It is proposed that the 
measure will include the following steps: 
 

1) A compiled description of the effects on selected* migratory bird species’ from wind and wave 
energy production at sea, based on existing knowledge from the Baltic Sea. Comprising gaps of 
knowledge.  

2) Joint surveys (interlacement of existing national monitoring programmes) on migratory bird 
species’ to further identify and gain knowledge on the effects on threatned migratory bird 
species’ from wind and wave energy production in the Baltic Sea. 

3) Ensuring the collection of post-construction investigations of actual effects from wind and wave 
energy, based on before/after comparison studies. 

4) Addressing the subject of cumulative effects from wind and wave energy in space and time. 
Evaluation of potential impacts on the flyway population level as well as development of 
methods to address potential cumulative impacts from these effects. 

5) Preparing large scale sensitivity mapping of potential effects from energy structures. Such a tool 
will require input about bird distributions, and movements in space and time, and knowledge on 
drivers that control these patterns. For that purpose a digital catalog with GIS-maps concerning 
migration routes, staging areas, and other features that influence the distribution of birds in 
space and time, should be developed. The digital catalog should also include maps showing 
locations of existing and planned wind turbines and hydroelectric power plants. A sensitivity 
mapping could be a powerful contribution to strategic environmental assessment processes. 

6) Recommendations for actions based on the results from step 1 – 5 as well as communication/ 
outreach about the developed GIS-maps. 

 
Further this measure could potentially include development and / or update of the factor (coefficient) 
that presently are used widely for calculated mortality due to collision and displacement at wind farms 
and it should be investigated whether bio-geographical adjustments are needed. 
 
*selected: Data are limited, and therefore, the term selected mainly refer to migratory bird species’ with 
applicable data from the Baltic Sea. If possible, threatned migratory bird species’ on the HELCOM RedList 
and the EU Commission Birds Directive should be included.  
 
Due to limited data, it can be nessesary to classify the selected migratory bird species’ in groups. 

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

Pressure: 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
Birds, Red listed species and habitats 
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Extent of impact: 
The measure is relevant for the entire Baltic Sea, and could derive local and regional effects. 
 
The impact is two-phased. Firstly collision between turbines and birds cause increased mortality. 
Secondly, displacement from the novel marine structures cause redistribution of some species in the 
local area of the wind farm. The impact of such displacement is challenging to quantify and relate to 
impact on bird species on the species flyway level. 
 
Since offshore wind farms are likely to increase considerably in numbers in coming years cumulative 
impacts will be a crucial issue to address. In order to qualify such analyses comprehensive post-
construction effect studies from individual wind farms will be important. With increased information on 
actual effects on individual bird species the basis is created for Strategic Environmental Assessments 
(SEA) and Environmental Impact Assessments (EIA) of future offshore renevable energy production 
scenarios. Thorough SEA for this field is likely to be the most powerful tool to reduce undesired impact 
from these structures to staging and wintering birds in the Baltic area. 

Effectiveness of measure 
The measure is aiming to identify and limit the negative effects on migratory birds from wind and wave 
energy production at sea, and thereby provide positive effects to the Baltic Sea environment. However, 
the measure will firstly form the basis for better and less demanding SEA and EIA processes, where 
decisions can be taken from a holistical, ecological, and more detailed, perspective.  
 
The effectiveness of limiting the negative effects on migratory birds from wind and wave energy 
production at sea depend on the results of the compiled description (step 1), the interlacement of 
existing national monitoring programmes (step 2), the collection of post-construction investigations (step 
3), the subject of cumulative effects (step 4), and how the developed GIS-maps will be used by relevant 
authories in the future (step 5), and lastly the implementation of the recommendations of actions (step 
6).  
 
Detailed information about the effects on migratory birds from wind and wave energy production at sea 
can be found in the references chapter. 

Cost, cost-effectiveness of measure: 
Costs in man-hours are expected, but due to the fact that this measure is a refine of a proposed HELCOM 
project regarding migratory bird mapping, no significant extra costs are expected. 
 
The proposed HELCOM project is expected to be led by a Corresponding Group under JWGBird, and this 
measure could easily be incorporated into the proposed HELCOM project. 
 
Joint surveys should be developed from optimizing and coordinating existing birds surveys in the Baltic 
Sea. For some contracting parties extra costs are expected and for other countries not. 
 
Funding for post-construction effect studies as well as collecting data from these to evaluate the 
cumulative impacts will be necessary. The amount is expected to depend on the actual and individual 
set-up for each study. 
 
The development of recommendations for actions is proposed to be handled by JWGBird or the 
Corresponding Group under JWGBird, and then approved through HELCOM structure.   

Feasibility: 
It is fully feasible for HELCOM contracting parties to carry out this measure, but the quality and the  
positive effects on the marine environment depend on the quality of existing data and the possibility of 
interlace existing monitoring programmes.  
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Follow-up of measure: 
National monitoring programmes and a future indicator that illustrate “the habitat for the species has 
the necessary extent and condition to support the different stages in the life history of the species” with 
a focus on the effects on migratory birds from wind and wave energy production at sea can follow-up of 
this measure.   

Background material: 
The background material listed below show a relevant subset of material for the synopsis proposal. 

References 
Desholm, M., & Kahlert, J. (2005). Avian collision risk at an offshore wind farm. Biology Letters 1: 296-
298. 
 
Dirksen, S. (2017) Review of methods and techniques for field validation of collision rates and avoidance 
amongst birds and bats at offshore turbines. Commissioned Report to Rijkswaterstaat WVL by Sjoerd 
Dirksen Ecology, Utrecht, The Netherlands. Accessible at: https://www.noordzeeloket.nl/functies-en-
gebruik/windenergie/ecologie/wind-zee-ecologisch/documenten-wozep-0/vogels/@166999/review-
methods/ (last accessed 17 September 2018) 
 
Energiaftalen af 29. Juni 2018: https://efkm.dk/media/12222/energiaftale2018.pdf  
 
Fox, A.D., & Petersen, I.B. (2019). Offshore wind farms and their effects on birds. DOFT 113. Årgang nr. 3. 
 
Petersen, I.K., Mackenzie, M.L. & Scott Hayward, L.A.S. (2018) Long-term impacts on Long-tailed Duck 
distributions resulting from the construction of the Rødsand II and Nysted Offshore wind farms, 
Denmark. Technical Report No.120 from the Danish Centre for Environment and Energy, Aarhus 
University, Kalø, Denmark.   
 
Skov, H., Heinänen, S., Norman, T., Wad, R., Méndez-Roldán, S. & Ellis, I. (2018) ORJIP Bird Collision and 
Avoidance Study.  Final Report - April 2018. The Carbon Trust, UK. Accessible at: 
https://www.carbontrust.com/media/675793/orjip-bird-collision-avoidance-study_april-2018.pdf (last 
accessed 8 September 2018) 
 
Winddenmark (10.01.20): https://winddenmark.dk/tal-fakta/fakta-om-vind-danmark/antal-vindmoller-
kapacitet  

 

https://www.noordzeeloket.nl/functies-en-gebruik/windenergie/ecologie/wind-zee-ecologisch/documenten-wozep-0/vogels/@166999/review-methods/
https://www.noordzeeloket.nl/functies-en-gebruik/windenergie/ecologie/wind-zee-ecologisch/documenten-wozep-0/vogels/@166999/review-methods/
https://www.noordzeeloket.nl/functies-en-gebruik/windenergie/ecologie/wind-zee-ecologisch/documenten-wozep-0/vogels/@166999/review-methods/
https://efkm.dk/media/12222/energiaftale2018.pdf
https://www.carbontrust.com/media/675793/orjip-bird-collision-avoidance-study_april-2018.pdf
https://winddenmark.dk/tal-fakta/fakta-om-vind-danmark/antal-vindmoller-kapacitet
https://winddenmark.dk/tal-fakta/fakta-om-vind-danmark/antal-vindmoller-kapacitet
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Joint action to form a common understanding of ecosystem-based management by 2023 

Submitted by: 
CCB (observer) 

Description of measure 
Ecosystem based management (EBM) is already embedded in most, if not all environmental legislations, 
international conventions and agreements, indeed including HELCOM. EBM is already well defined and 
needs no further development per se. Yet, there is a major problem in implementing this management 
approach due to either lack of will or understanding of what EBM means or requires. We propose that 
HELCOM contracting parties sets a target to, before the end 2023, develop a common understading of 
what EBM means and requires of CPs and current management to move forward on implementing EBM 
and e.g. clearly state needed organisational changes and cross sector cooperation as well as 
interdisciplinary scientific advice/development of advice. 
 

Activity:  
Not applicable  

Pressure: 
Not applicable 

State: 
All matters are affected by a change of management regime 
Not applicable 

Extent of impact: 
Baltic wide, long term. 

Effectiveness of measure 
Changes to the way we manage the marine ecosystems are needed and will hopefully lead to better 
decisions that consider all needs of the ecosystem, balanced human activities and holding GES as the 
central objective. A cornerstone of the EBM principles is that the ecosystem health must come first. 
Working towards a Baltic wide EBM management structure is the most appropriate scale considering the 
nature of the most severe problems of eutrophication, pollution, fisheries and also the food 
web/interspecies connections.  
 

Cost, cost-effectiveness of measure: 
Securing a common understanding will likely reduce double work and separation of processes and 
working groups.  

Feasibility: 
Tasking a working group to develop a common understanding of EBM is simple, but the implementing 
part of changing our management structure and the subsequent underlying science is substantial.  

Follow-up of measure: 
Considering the cross sectoral nature of EBM, it is likely that scientific advice/asks/research must adapt 
and move towards a more complete assessment, e.g. the current ICES ecosystem overview must become 
a central part of fisheries related management and not a separate piece of advice.  
 
Also, the dual approach of having fisheries management separate from the rest of the ecosystem 
management must end, thus requiring more challenging changes to current management systems.  
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Background material: 
Rachel D. Long, Anthony Charles, Robert L. Stephenson. “Key principles of marine ecosystem-based 
management” 2015  https://doi.org/10.1016/j.marpol.2015.01.013 
 
Mark Dickey-Collas “ Turning Aspiration to Action: Challenges of Making the Ecosystem Approach 
Operational in Fisheries” ICES 2019 
 
Link, J. S., Dickey-Collas, M., Rudd, M., McLaughlin, R., Macdonald, N. M., Thiele, T., Ferretti, J., 
Johannesen, E., and Rae, M. “Clarifying mandates for marine ecosystem-based management.” 2018  ICES 
Journal of Marine Science, https://doi.org/10.1093/icesjms/fsy169 

References 
[As many references as needed to support the information summarized in the document] 
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Management plan for haploops species and biotope 

Submitted by: 
Denmark  
Contact: Marie-Louise Krawack, Ministry of Environment and Food, makra@mfvm.dk  

Description of measure 
Helcom has redlisted two species of haploops  Haploops tenuis and Haploops tubicola - as well as the 
biotope - Baltic aphotic muddy sediment dominated by Haploops spp.. In the two HELCOM 
recommendations (37/2 and 40/1) aimed at protect both redlisted species and redlisted biotopes, 
contracting parties are obliged to evaluate the need for new legislation or other forms of protection such 
as management plans or measures to ensure adequate protection for the species/biotopes.  
 
Haploops are in decline in HELCOM waters, and are found in waters (Kattegat and previously the Sound) 
where a joint management effort, rather than national efforts, could be more effective and relevant. A 
joint manament plan for haploops should include an update of the status of the species and the biotope, 
as well as key threats and, if relevant, measures to improve the status of haploops species and biotopes.  

Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) Agriculture 

Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

State: 
Red listed species and habitats 

Extent of impact: 
Kattegat and the sound. 

Effectiveness of measure 
The management plan should include a status of the species and biotopes in HELCOM waters along with 
an identification of hotspots where the species and biotope occur. The management should also include 
measures to improve the status for the species/biotopes. Protecting haploops would also positive 
consequences for other species and biotopes, which are found connected to the biotope, or on the 
muddy seafloor along with haploops species. These adjacent species include a number of HELCOM 
redlisted species.  
 
Haploops habitats have been in decline since first described. They have dissapeared from certain areas, 
and high density areas are rare today. There is not a full understanding of the causes of decline, 
however, disturbance from fisheries, eutrophication, and warming can influence the distribution.  
 
It is likely, that a number of species specific drivers are involved in the decline of the species.  
Pockets of high density areas still exists in Kattegat.  
 
The purpose of the measure is, therefore, to both increase knowledge of status of haploops today, the 
drivers affecting haploops biotopes and knowledge of effective management tools. Furthermore, if 
relevant to implement management measures to better protect the biotope with the aim to eventually 
remove species and biotopes from the HELCOM list of threatened and declining species and biotopes.  
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Cost, cost-effectiveness of measure: 
A management plan should include an analysis of monitoring and survey data.  
 
A management plan should also include a litterature study on the pressures and possible actions for 
protection of the haploops species’ and biotopes as well as an estimate of socioeconomic cost related to 
possible management measures.  
 
The development of a management plan and the possible initiation of actions will, therefore, depend on:  

• Use of experts 

• Status of species 

• Possible additional survey/ monitoring 

• Ressources to identify and initiate actions to protect the species. 

Feasibility: 

Follow-up of measure: 
Monitoring programme: sea floor survey / sampling. Monitoring is in place in selected sites in Danish 
waters.  

Background material: 
The background material below is a selection of data and knowledge that illustrate the purpose and need 
for action in order to protect haploops species and biotypes.  

References 
https://helcom.fi/wp-content/uploads/2019/08/HELCOM-Red-List-AB.H1I2.pdf 
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-
tubicola.pdf 
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-
tenuis.pdf 
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2018/Special_requests/ospar.2018.32.pd
f 

 

  

https://helcom.fi/wp-content/uploads/2019/08/HELCOM-Red-List-AB.H1I2.pdf
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-tubicola.pdf
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-tubicola.pdf
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-tenuis.pdf
https://helcom.fi/media/red%20list%20species%20information%20sheet/HELCOM-Red-List-Haploops-tenuis.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2018/Special_requests/ospar.2018.32.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2018/Special_requests/ospar.2018.32.pdf
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Measures related to restoration of coastal habitats 
This document contains information on 16 measures of relevance for improving coastal habitats. The 

content is to be viewed as representing measures for which at least some experience is available today, and 

is intended to support their further evaluation.  

The measures represent three broad categories: i) measures aiming at restoring or rehabilitating14 habitats 

or habitat forming species, ii) measures aiming at reducing pressure levels, with a focus on nutrient loading, 

which is a predominating pressure in many coastal habitats, and iii) measures focusing on protecting 

habitats or strengthening functionally important species.    

On a generalized level, the different categories are suggested to sort by level of cost-efficiency as: 1) 

protective measures, 2) measures to improve existing habitats and species and/or to reduce pressures, 3) 

restoration measures. However, differences in the applicality and need of specific measures within each of 

these groups affect the total picture.  

It should also be noted that different measures may be advisable in different areas, depending  on 

community composition and key species, local characteristics and what local key impacts that are 

identified, and that a combination of measures is likely to be the most effective in many cases.  

The measures for which information is presented are: 

1. Restoration of eelgrass, Zostera marina 

2. Restoration of soft bottom macrophytes (other than eelgrass)  

3. Restoration of brown macroalgae, mainly Fucus vesiculosus 

4. Restoration of blue mussel reefs 

5. Restoration of stony reefs 

6. Restoration of soft bottoms free of vegetation 

7. Restoration of coastal wetlands  

8. Strengthening piscivorous fish to rehabilitate coastal ecosystem function 

9. Reducing nutrient loading by farming and harvesting blue mussels 

10. Rehabilitation of hypoxic areas by oxygen pumping 

11. Reducing internal phosphorus loads by metal bounding 

12. Biomanipulation to remove cyprinds and sticklebacks and rehabilitate coastal ecosystem function 

13. Rehabilitation of anoxic, nutrient rich or polluted sediments by removal or coverage 

14. Rehabilitation of hard bottoms by establishment of artificial reefs 

15. Protection of habitats 

16. Follow-up and knowledge sharing 

Tables 1–15 have been filled in as thoroughly as possible under the general understanding that practical 

experience is still limited for most of these measures in Baltic Sea coastal areas. Table 16 suggests actions 

to remediate this limitation in the future by enhancing follow-up and knowledge sharing. The tables 

synthesise work of the ACTION project and of Kraufvelin et al. 202015.  

The text was written by Patrik Kraufvelin, Lena Bergström, Jens Olsson, Ulf Bergström and Andreas Bryhn, 

submitted by the SLU Aqua (Department of Aquatic Resources, Swedish University of Agricultural Sciences) 

and the HELCOM ACTION project. 

 
14 In this context, ecological restoration involves restoring lost or severly deteriorated habiatats or habitat-
forming species to a previous/historical state while rehabilitation involves improving the state of existing 

but deterioratied habitats or habitat-forming species. 
15 Kraufvelin, P., Bryhn, A., Olsson, J., 2020. Erfarenheter av ekologisk restaurering i kust och hav. Havs- och 
Vattenmyndighetens Rapport (in preparation). (In Swedish). 
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1.Restoration of eelgrass, Zostera marina  

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Mechanical transplantation of vegetative eelgrass shoots.  

Activity:  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Agriculture 
Transport – shipping (incl. anchoring, mooring) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 

State: 
In western Sweden, seagrass meadowns have decreased in distribution over the last decades. 
Seabed habitats 

Extent of impact: 
Positive impacts of restoration measures are very local and within coastal waters 

Effectiveness of measure 
From western Sweden (Skagerrak/Kattegat), there are examples of successful results from restoration of 
eelgrass at the experimental scale. Transplantation of vegetative shoots is the only possibility, sowing 
does not work. The method is still both expensive and time consuming (Cole & Moksnes 2016, Eriander 
et al. 2016, Infantes et al. 2016, Moksnes et al. 2016a, b). The measure is only effective provided that the 
orginal pressures causing the eelgrass loss is also removed, for example related to water quality aspects. 
Recently, the role of local physical regime shifts shuch as changes in light and sediment condition and 
how and why these conditions prevent eelgrass recovery have been investigated (Moksnes et al. 2018). 

Cost, cost-effectiveness of measure: 
The estimated costs for western Sweden approach 120 000 – 250 000 euro per hectare restored eelgrass 
meadow (Moksnes et al. 2016a, b). However, Bayraktarov et al. (2016) give a median prize for the 
western world of 392 988 euro per hectare restored seagrass and de Groot et al. (2013) present a range 
of 250 000 – 600 000 euro per hectare for coastal systems including seagrasses. 

Feasibility: 
The shoot transplantation measure for eelgrass seems to be working in western Sweden 
(Kattegat/Skagerrak), but the costs are relatively high. For Kalmar Sound and Denmark, only little 
information is still available (https://www.novagrass.dk/en/home/, Kraufvelin et al. 2020).  

https://www.novagrass.dk/en/home/
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Follow-up of measure: 
In western Sweden (Kattegat/Skagerrak), eelgrass restorations are followed up (Moksnes et al. 2016ab, 
2018) 

Background material: 
Comprehensive details exist for eelgrass in western Sweden (Kattegat/Skagerrak), but still quite little 
information from other parts of the Baltic Sea such as Kalmar Sound and Denmark. From the USA, a lot of 
information is available.  

References 
Bayraktarov, E., Saunders, M.I., Abdullah, S., Mills, M., Beher, J., Possingham, H.P., Mumby, P.J., 

Lovelock, C.E., 2016. The cost and feasibility of marine coastal restoration. Ecol Appl 
26:1055-1074. 

Cole, G.S., Moksnes, P.-O., 2016. Valuing multiple eelgrass ecosystem services in Sweden: fish production 
and uptake of carbon and nitrogen. Front Mar Sci 2:121. 

de Groot, R.S., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M., Crossman, 
N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez, L.C., 
ten Brink, P., van Beukering, P., 2012. Global estimates of the value of ecosystems and 
their services in monetary units. Ecosyst Serv 1:50-61. 

Eriander, L., Infantes, E., Olofsson, M., Olsen, J.L., Moksnes, P.O., 2016. Assessing methods for 
restoration of eelgrass (Zostera marina L.) in a cold temperate region. J Exp Mar Biol Ecol 
479:76-88. 

Infantes, E., Eriander, L., Moksnes, P.O., 2016. Eelgrass (Zostera marina) restoration on the west coast of 
Sweden using seeds. Mar Ecol Prog Ser 546:31-45. 

Kraufvelin, P., Bryhn, A., Olsson, J., 2020. Erfarenheter av ekologisk restaurering i kust och hav. Havs- och 
Vattenmyndighetens Rapport (in preparation). (In Swedish). 

Moksnes, P.O., Gipperth, L., Eriander, L., Laas, K., Cole, S., Infantes, E., 2016a. Förvaltning och 
restaurering av ålgräs i Sverige – Ekologisk, juridisk och ekonomisk bakgrund. Havs- och 
vattenmyndighetens rapport 2016:8, 148 s, ISBN 978-91-87967-16-0. (In Swedish). 

Moksnes, P.O., Gipperth, L., Eriander, L., Laas, K., Cole, S., Infantes, E., 2016b. Handbok för restaurering 
av ålgräs i Sverige – Vägledning. Havs- och vattenmyndighetens rapport 2016:9, 146 p, 
ISBN 978-91-87967-17-7. (In Swedish). 

Moksnes, P.O., Eriander, L., Infantes, E., Holmer, M., 2018. Local regime shifts prevent natural recovery 
and restoration of lost eelgrass beds along the Swedish west coast. Estuar Coast 41:1712-
1731. 

https://www.novagrass.dk/en/home/ 

 

2. Restoration of soft bottom macrophytes (other than eelgrass) 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Transplantation and sowing of macrophytes, transplantation of overwintering propagules, harvesting 
undesired competing vegetation. 

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 

https://www.novagrass.dk/en/home/
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Agriculture 
Forestry 
Transport – shipping (incl. anchoring, mooring) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
Waste waters (urban, industrial, and industrial animal farms) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 

State: 
Mainly local declines in the distribution of macrophytes (other than eelgrass) have been reported from 
the Baltic Sea. 
Seabed habitats 

Extent of impact: 
The positive impacts of these restoration measures are supposedly very local and within coastal waters. 

Effectiveness of measure 
Some success has been achieved for restoration of macrophytes within lake restoration on the European 
continent. Swedish information is available from lakes and rivers in the report by Degerman et al. (2017), 
while Torn et al. (2010) have some information about brackish-water charophytes in Estonia. The 
methods from freshwater systems can potentially be used also in brackish water areas, although they are 
largely untested (Kraufvelin et al. 2020). Re-establishment of plant communities is, however, a very slow 
process, often comprising 20–40 years (Hilt et al. 2006, Bakker et al. 2013).  

Cost, cost-effectiveness of measure: 
Costs per restored hectare of other macrophytes on soft substrate are possibly comparable with those 
for seagrass or ca 120 000 – 600 000 euro per hektar (de Groot et al. 2013, Bayraktarov et al. 2016, 
Moksnes et al. 2016ab). 

Feasibility:  
Too little experience is available for this measure in order to fully judge its feasibility. 

Follow-up of measure: 
Details are missing 

Background material: 
For other macrophytes, there is very little information available from brackish water, although some 
initial attempts have been done in Björnöfjärden in Stockholm archipelago 
(http://balticsea2020.org/alla-projekt/overgodning/15-oevergoedning-avslutade-projekt/402-
restaurering-av-vegetationsklaedda-bottnar) 

References 
Bakker, E.S., Sarneel, J.M., Gulati, R.D., Liu, Z., van Donk, E., 2013. Restoring macrophyte diversity in 

shallow temperate lakes: biotic versus abiotic constraints. Hydrobiologia 710:23-37. 

Bayraktarov, E., Saunders, M.I., Abdullah, S., Mills, M., Beher, J., Possingham, H.P., Mumby, P.J., 
Lovelock, C.E., 2016. The cost and feasibility of marine coastal restoration. Ecol Appl 
26:1055-1074. 
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Hilt, S., Gross, E.M., Hupfer, M., Morscheid, H., Mählmann, J., Melzer, A., Poltz, J., Sandrock, S., Scharf, 
E.M., Schneider, S., Van de Weyer, K., 2006. Restoration of submerged vegetation in 
shallow eutrophic lakes – a guideline and state of the art in Germany. Limnologica 36:155-
171. 
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Vattenmyndighetens Rapport (in preparation). (In Swedish). 

Moksnes, P.O., Gipperth, L., Eriander, L., Laas, K., Cole, S., Infantes, E., 2016a. Förvaltning och 
restaurering av ålgräs i Sverige – Ekologisk, juridisk och ekonomisk bakgrund. Havs- och 
vattenmyndighetens rapport 2016:8, 148 s, ISBN 978-91-87967-16-0. (In Swedish). 

Moksnes, P.O., Gipperth, L., Eriander, L., Laas, K., Cole, S., Infantes, E., 2016b. Handbok för restaurering 
av ålgräs i Sverige – Vägledning. Havs- och vattenmyndighetens rapport 2016:9, 146 p, 
ISBN 978-91-87967-17-7. (In Swedish). 

Torn, K., Martin, G., Kotta, J., Kupp, M., 2010. Effects of different types of mechanical disturbances on a 
charophyte dominated macrophyte community. Estuar Coast Shelf Sci 87:27-32. 

http://balticsea2020.org/alla-projekt/overgodning/15-oevergoedning-avslutade-projekt/402-
restaurering-av-vegetationsklaedda-bottnar 

3. Restoration of brown macroalgae, mainly Fucus vesiculosus 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Transplantation of seaweed attached to stones/boulders 

Activity:  
Land claim 
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Agriculture 
Forestry 
Transport – shipping (incl. anchoring, mooring) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
Waste waters (urban, industrial, and industrial animal farms) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

http://balticsea2020.org/alla-projekt/overgodning/15-oevergoedning-avslutade-projekt/402-restaurering-av-vegetationsklaedda-bottnar
http://balticsea2020.org/alla-projekt/overgodning/15-oevergoedning-avslutade-projekt/402-restaurering-av-vegetationsklaedda-bottnar
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Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 

State: 
Loss of bladder-wrack, Fucus vesiculosus, is considerable along many stretches of the Baltic Sea coastline, 
especially at the deeper ranges of its former depth distributions. 
Seabed habitats 

Extent of impact: 
Restoration can at best improve conditions locally in coastal waters, but there is still no evidence of 
successful restorations of perennial brown algae from the Baltic Sea. 

Effectiveness of measure 
For bladder-wrack in the Baltic Sea, transplantation methods have been tested and used without long-
term success (e.g. Engqvist et al. 2000, Berger et al. 2001, Kautsky et al. 2019), but see Krost et al. (2018) 
from the Kiel bight in Germany. Kautsky et al. (2019) list epiphytic load, light conditions, grazing and type 
of substratum as factors that need to be taken into consideration in order to achieve successful 
restoration of bladder-wrack, F. vesiculosus.  

Cost, cost-effectiveness of measure: 
Costs for restoration of Fucus vesiculosus in the Baltic Sea have recently been estimated by Kautsky, 
Schagerström and Qvarfordt (personal communication) and they present time use for various stages 
connected with transplanting a certain number of bladder-wrack individuals, including a follow-up 
program. In total 464 h are estimated to be needed planning and actual transplantation and following up 
the transplantation success for 350 bladder-wrack individuals.  De Groot et al. (2013) present a range of 
250 000 – 600 000 euro per hectare for coastal systems including perennial macroalgae on rocky shores. 
Globally, the presented costs for macroalgal restoration, depending on species and geographical region, 
vary with several orders of magnitudes; from 26 012 euro (Campbell et al. 2014) to 2 285 880 euro per 
hectare (Carney et al. 2005). 

Feasibility: 
Restoration through transplantation of bladder-wrack is very difficult and still no real success stories 
exist from the Baltic Sea (see Kautsky et al. 2019 for details) with some possible exceptions (see Krost et 
al. 2018).  

Follow-up of measure: 
All long-term follow-up studies of bladder-wrack transplantation attempts in the Baltic Sea demonstrate 
failures (Kautsky et al. 2019, Kraufvelin et al. 2020), although the study by Krost et al. (2018) presents 
some promising results. 

Background material: 
Restoration of bladder-wrack through transplantation has been tested in Björnöfjärden (Stockholm 
archipelago, eastern Sweden), in Himmerfjärden (Trosa archipelago, eastern Sweden), in the Kalmar 
Sound (southeastern Sweden), in the Bay of Gdansk (Poland) and in the Kiel bight (Germany). 

References 
Berger, R., Malm, T., Kautsky, L., 2001. Two reproductive strategies in Baltic Fucus vesiculosus L. Eur J 

Phycol 36:265-273. 
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Carney, L.T., Waaland, J.R., Klinger, T., Ewing, K., 2005. Restoration of the bull kelp Nereocystis luetkeana 
in nearshore rocky habitats. Mar Ecol Prog Ser 302:49-61. 
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4. Restoration of blue mussel reefs 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
The measure aims to support the natural recruitment of blue mussel (Mytilus edulis/trossulus). This can 
be achieved by deploying mussel shells (for example from mussel farms) or other natural or artificial 
substrates onto hard bottoms in areas with natural availability of mussel recruits. Alternatively, mussels 
can be naturally recruited onto (jute or coconut fibre fabric) substrates in the water mass and later 
transplantaed to the bottom together with the substrate. Direct transplantation of young or adult 
mussels may be another option. 

Activity:  
Land claim 
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Renewable energy generation (wind, wave and tidal power), including infrastructure  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 
Aquaculture – marine, including infrastructure 
Transport – shipping (incl. anchoring, mooring) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
Waste waters (urban, industrial, and industrial animal farms) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Input or spread of non-indigenous species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
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This far, mainly local decrease in mussel abundance has been reported, but in western Sweden (Kattegat 
and Skagerrak), a larger-scale disappearance of blue mussels is taking place. 
Seabed habitats 

Extent of impact: 
The positive impacts of restoration measures are local and within coastal waters. 

Effectiveness of measure 
The used methods for restoration can in Denmark lead to fast re-establishment, within 1–2 years, of 
functional/harvestable mussel stands (Dolmer et al. 2009). Succesful restoration of biogenic reefs of 
mussels have been observed to increase the structural complexity and biodiversity of the habitat and 
associated fauna, which may support an increased fish growth and diversity over time (Kristensen et al. 
2015). The restoration may also include many positive side effects, such as habitats for associated 
organisms and fish, clearer waters and increased coastal protection (Kraufvelin et al. 2020). 

Cost, cost-effectiveness of measure: 
Blue mussel restoration is probably one of the least costly marine restoration methods, provided that the 
measures are successful. Still, no cost estimates seem to exist for restoration of blue mussel reefs in the 
Baltic Sea. For indicative comparison, a median cost of 194 270 euro per hectare restored oyster reef is 
given by Bayraktarov et al. (2016). de Groot et al. (2013) present a range of 250 000 – 600 000 euro per 
hectare for coastal systems including rocky shores. 

Feasibility: 
Restoration of blue mussel reefs, as a measure, is probably relatively easy and cheap compared to many 
other benthic restoration measures. 

Follow-up of measure: 
- 

Background material: 
8-fjordar, Stenungsund (western Sweden); Limfjorden (northern Denmark); Nørrefjord (southern 
Denmark) 
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5. Restoration of stony reefs 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Restoration and revitalization of stony/boulder habitats is a priority in areas where these habitats have 
previously been destroyed or lost due to human activities. These measures are undertaken in order to 
bring back the degraded habitat to a state where it can support biodiversity and also the productivity of 
fish populations. The measures aim to re-create natural physical hard structures, and are mainly 
applicable for the southern and southwestern Baltic Sea. Natural or blasted rocks that can serve as 
underwater stony/boulder reefs, are re-introduced to allow for colonisation of hard bottom macroalgal 
and macrofaunal assemblages and fish. 

Activity:  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
This refers to past activities 

Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 

State: 
The measure is relevant for coastal areas where stony reefs have previously been present, but where 
they now are depleted, such as in the southern and southwestern Baltic Sea. 
Seabed habitats 

Extent of impact: 
There are mostly local positive effects of the measure, but with combination of the establishment of 
marine protected areas, some wider scale positive impact could possibly be achieved. 

Effectiveness of measure 
The measure implies re-introduction of natural or blasted stones that can serve as underwater 

stony/boulder reefs to allow for colonisation of hard bottom macroalgal and macrofaunal assemblages 

and fish communities (Kraufvelin et al. 2020). The measure is expected to lead to more habitat for 

marine organisms, increased biodiversity, increased availability of essential fish habitats, preserved 

ecosystem services, improved coastal protection against erosion, sequestration of organic material and 

nutrients and more. Potential negative responses that should be considered during localization are 

effects on bottom structure and water circulation, and the risk of claiming space from other marine 

habitats. In areas of predominating soft bottoms introduced hard substrates can serve as stepping stones 

for non-indigenous invasive species. Promoting the attraction by individuals to certain areas can lead to 

overharvesting of fish unless fisheries are also managed. 

In the Baltic Sea region, a restoration was applied in Denmark to areas where the original hard substrate 

historically has been removed by stone fishing, leaving a soft, predominantly sandy substrate that could 

not support the natural biological community including fish. When artificial stone reefs were re-

introduced in such areas, it was seen that the biotic community changed as the new structures attracted 

species with a preference for rocky habitats. Monitoring in such areas have shown increased biodiversity, 

increased abundances of fish, including increased abundance of larger specimens of certain species of 

fish (Støttrup et al. 2014, 2017).  



STATE & CONSERVATION 12-2020, 3J-5-Rev.2 
 

 

Page 43 of 85 
 

Similar effectiveness of the measure can be deduced from monitoring fish close to off shore wind farms 

in the Sound area, where boulders are deployed as scour protection around the turbine foundations 

(Stenberg et al. 2015, Bergström et al. 2015). Comparable examples can also be found from areas outside 

of the Baltic Sea (HELCOM 2018). 

In some areas, the restoration of other types of hard substrates may be more relevant. Restoration of 

biogenic reefs of mussels have been observed to increase the structural complexity and biodiversity of 

the habitat and associated fauna, which may support an increased fish growth and diversity over time 

(Kristensen et al. 2015). The long-term effect of the measure is dependent on the persistence of the 

created habitat, why rocks are assumed to be more persistent, lasting and requiring less maintenance.  

Whether the above-mentioned observations are the result of pure attraction effects of the fish or if they 

also reflect effects at the population abundance level, is to date not established due to a lack of long-

term follow-up studies. However, it is relevant to recommend that the measure is combined with 

protection from fishing to facilitate the rapid re-establishment, and to avoid over-fishing as fish are 

expected to become easier to catch in areas where they aggregate such as around restored stone reefs. 

Cost, cost-effectiveness of measure: 
Restoration of 7 hectares and stabilisation of 6 hectares of stony reefs at Læsø Trindel in Denmark cost 4 
800 000 euro (Støttrup et al. 2014, 2017). The construction and monitoring of seven stony reefs (more of 
the artificial reef type, see Table 14 below) at Vinga outside Gothenburg in Sweden cost about 1 200 000 
euro (Salonsaari 2009, Wikström et al. 2016). 

Feasibility: 
The measure is comparably feasible when applied for the restoration of historically lost stony/boulder 
reefs.  

Follow-up of measure: 
Increase in commercially important fish species such as cod and saithe (Egriell et al. 2007, Støttrup et al. 
2014, 2017, Wikström et al. 2016), increase in shellfish and other benthic life forms (Salonsaari 2009, 
Pålsson 2009). Restored stone reefs may also attract harbour porpoise (Mikkelsen et al. 2013). 

Background material: 
Note. This refers to the same measure as included in the set of measures for coastal fish provided 
separately.   
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6. Restoration of soft bottoms free of vegetation 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
"Restoration" of unvegetated soft bottoms can be done through covering the seafloor with new bottom 
material e.g. after installing cables/pipes or by collection and removal of e.g. drifting macroalgae to re-
establish bottoms free from vegetation. The measures may also include natural resedimentation of 
previously dredged waterways when these are no longer in use. 

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Transmission of electricity and communications (cables)  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Transport – shipping (incl. anchoring, mooring) 
Tourism and leisure activities (boating, beach use, water sports, etc.)  

Pressure: 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of organic matter — diffuse sources and point sources  

State: 
The total damaged area of vegetation-free soft bottoms may be considerable in the Baltic Sea, although 
there are few restoration efforts going on. Probably natural recovery is the most efficient way to deal 
with problems, especially on deeper bottoms. 
Seabed habitats 

Extent of impact: 
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The positive impacts of these restoration measures are very local and within coastal waters. 

Effectiveness of measure 
The recovery process depends on which species are present in the area and their respective life cycles, 
mobility and capability of dispersal (Lewis et al. 2002). Positive responses: re-establishment of previous 
habitats and bottom substrates for bottom fauna as well as reproductory areas for fish. Negative 
responses: risks for changed or unnatural sediment composition (as it is very difficult to reconstruct the 
right proportions of sand, mud and gravel making up the seafloor), risks of removing important species 
while removing macroalgae. 

Cost, cost-effectiveness of measure: 
Cooper et al. (2013) calculated restoration costs for a dredged site of 83.9 hectare in the Thames estuary, 
Great Britain and reached a value of 944 058 euro which meant 11 252 euro per hectare. This amount 
included cost for restoration (dredging, capping, bed levelling), licensing, carbon footprint and survey 
costs (one baseline survey and two post-restoration surveys). 

Feasibility: 
- 

Follow-up of measure: 
- 

Background material: 
- 
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7. Restoration of coastal wetlands  

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Recreating wetlands through e.g. impoundments enables periods with flooding keeping the water longer 

in the system. These wetlands can serve as nutrient traps, improve birdlife, improve habitats for 

amphibians, and promote the recruitment of pike and perch, but also other fish species. Coastal 

wetlands are often popular recreational sites for nature enthusiasts. Restoration and revitalization of 

coastal wetlands as spawning and recruitment habitats for fish are key priorities in areas where wetlands 

have previously been drained and destroyed, in order to bring back the degraded habitat to a state 

where it can support biodiversity and also the productivity of fish populations.  

Activity:  
This refers to past activities leading to loss of functions such as natural spawning habitats, nutrient 
trapping, etc. 
Land claim 
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
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Aquaculture – marine, including infrastructure 
Agriculture 
Forestry  

Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 

State: 
Spawning and recruitment habitats in coastal tributaries for coastal fish have undergone substantial 
deterioration in many regions of the Baltic Sea (Engstedt et al. 2010, Nilsson et al. 2014, Kraufvelin et al. 
2018). 
Seabed habitats 

Extent of impact: 
The measure is relevant for freshwater-spawning coastal fish species in the Baltic Sea and it aims to re-
create natural fish spawning habitats in coastal tributaries and wetlands where the availability of natural 
spawning areas is limited due to human-induced habitat loss. The positive impacts are mainly local, 
within coastal areas, but with a potential for positive basinwide effects. 

Effectiveness of measure 
Wetlands can be recreated through e.g. impoundments enabling periods with flooding keeping the water 
longer in the system. These wetlands can promote the recruitment of pike and perch, but also other fish 
species such as cyprinids.  
 
Experiences on the effectiveness of restoring wetlands and tributaries to support spawning habitats of 

coastal fish are available for the Baltic Sea coast of Sweden. Restoration of wetlands as reproduction 

areas for foremost pike have in many cases shown to result in a strong increase in the production of 

juvenile pike as a result of optimal spawning conditions, predation refuge and food production (Nilsson 

et al. 2014, Larsson et al. 2015, Hansen et al. 2019).  

Effects on adult pike populations are not yet well established, but some studies are ongoing (Hansen et 

al. 2019, see also Fredriksson et al. 2013). 

Positive responses include maintenance of a high biological production and diversity as well as function 
as nutrient and sediment traps (buffering zones), promoted fish reproduction ("pike factories", perch), 
benefits for bird and amphibian life, recreation, etc. Increased number of predatory fish can contribute 
to decreased eutrophication through an increased predation on smaller fish and other prey species, both 
in the wetland and in the sea outside. This can in turn increase the amount of grazing zooplankton, 
crustaceans and gastropods controlling phytoplankton and periphyton and filamentous algae (Östman et 
al. 2016). Negative responses include potentially disturbed terrestrial ecosystems, alteration of 
freshwater or marine habitats, potential harmful effects of certain bird species. 

Cost, cost-effectiveness of measure: 
For Sweden, 281 hectare wetland/coastal lakes were restored between 2010 and 2018 and 2 610 

hectares were made accessible for pike by 83 measures/projects by the Swedish Anglers Association 

(Hansen et al. 2019). The costs for one hectare restored wetland are estimated to 10 000 - 20 000 EUR 
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(including planning and restoration, but excluding monitoring costs afterwards). Globally, de Groot et al. 

(2013) present a range of 15 000 – 600 000 EUR per restored hectare for coastal wetlands. 

Feasibility: 
The measures are fairly feasible to carry out and positive effects can probably be maintained with 
comparably low costs and efforts.  

Follow-up of measure: 
Measures are rarely followed-up and therefore the knowledge-base needs to be improved by including 
costs for post-project monitoring and follow-up in future projects. 

Background material: 
Note. This refers to the same measure as included in the set of measures for coastal fish provided 

separately  

Based on review presented by: 

HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 

assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 

Measures have been taken in e.g. Björnöfjärden (Stockholm archipelago), Kalmar Sound (southeastern 

Sweden), Gyldensteen strand (Denmark), pike factories at numerous places along the Swedish Baltic Sea 

coast (Swedish Anglers Association), etc. 
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8. Strengthening piscivorous fish to rehabilitate coastal ecosystem functioning 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Protection of shallow coastal environments, applying fishing and boating regulations, restocking, stock 
enhancements, controlling seals and cormorants, etc. in order to restore populations of predatory fish. 

Activity:  
This refers to past activities leading to loss of functions such as natural spawning habitats. 
Land claim 
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Agriculture 
Forestry  

Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 
Input of anthropogenic sound (impulsive, continuous) 
Input of other forms of energy (including electromagnetic fields, light and heat) 

State: 
The measures are undertaken to counteract decreased abundance and size of predatory fish which are 
present at a Baltic Sea wide scale. 
Fish 

Extent of impact: 
The positive impacts are mainly local, within coastal areas, but with a potential for positive basin-wide 
effects. 

Effectiveness of measure 
The goals are strengthened populations of predatory fish and of large individuals, which may also relieve 
eutrophication symptoms and serve to strengthen habitats through re-establisment of trophic control 
(see e.g. Östman et al. 2016 and references therein). Several measures can be considered out of which 
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not all have been rigorously tested. For example, fisheries no-take areas can lead to strengthened 
populations of predatory fish (Egriell et al. 2007, Wikström et al. 2016, Bergström et al. 2019). 

Cost, cost-effectiveness of measure: 
Costs for protection measures by creating no-take areas are very low. Principally they can be established 
more or less for free unless bought land and water areas are included or some compensation fees need 
to be paid to former users. 

Feasibility: 
Highly feasible in combination with fisheries management 

Follow-up of measure: 
- 

Background material: 
- 
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12. Biomanipulation to remove cyprinids and sticklebacks and rehabilitate coastal 
ecosystem functioning 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Biomanipulation through fisheries targeting mesopredators as cyprinids or sticklebacks aims at re-
establishing or affecting trophic structures in ecosystems where these have been altered. The alterations 
may for example be due to overfishing of large predatory fish, eutrophication or beneficial conditions for 
mesopredators and lead to a dominance of mesopredators (i.e. small predators in the food web) such as 
cyprinids and stickleback in the Baltic Sea and wrasses, shore crabs and black goby in Kattegat. The 
measure can also be undertaken to reduce the amount of nutrients. Biomanipulation of planktivorous 
fish has been tested as a restoration method in lakes (Hansson et al. 1998, Lammens 2001, Mehner et al. 
2004), but biomanipulation is a relatively untested measure in marine systems (but see Jokinen & 
Reinikainen 2011, Sandström 2011, https://johnnurmisensaatio.fi/en/projects/local-fishing-project/). On 
a general level, enhancing trophic regulation in coastal fish populations has been suggested as a 
potential measure for essential seagrass and seaweed areas of the Baltic Sea (Östman et al. 2016). 

Activity:  
Not applicable  

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 

State: 
Changed trophic structures call for measures to reduce the amount of mesopredators in the ecosystem. 
Eutrophication of coastal water bodies calls for measures targeting internal nutrient loading and 
excessive nutrients available in the water column. 
Fish 
Pelagic habitats 
Seabed habitats 

Extent of impact: 
Mainly local and within coastal waters, but possibly some impacts could be achieved at the sub-basin 
level.  

Effectiveness of measure 
Biomanipulation measures could be undertaken to counteract increased eutrophication symptoms and 
problems with trophic cascade effects (Östman et al. 2016). Biomanipulation by removing sticklebacks 
(http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-
storspigg-i-bottenviken), for instance, could provide positive effects both through the trophic regulation 
of filamentous algae and decreased stickleback predation on the egg and larvae of predatory fish, 
although this has not been tested (Byström et al. 2015, Bergström et al. 2015). Biomanipulation targeting 
cyprinids is another alternative and this has been tested in Finland, however, without much success with 
regard to a decrease in total biomass of bream nor as improved water quality (Jokinen & Reinikainen 
2011). 
 
As biomanipulation of ecosystems is very complicated with high risk of of failures, the effects and 
possible successes are hard to perceive. Therefore, methods for biomanipulation, if they are considered 
relevant, should first be tested at a very small local scales. A positive side-effect of targeted 
biomanipulation would be that nitrogen and phosphorus also are removed from the ecosystem together 
with the caught fish (Hjerne & Hansson 2002). Biomanipulation through targeted fisheries is one of the 
few methods available that are capable of direct removal of nutrients already present in the marine 
ecosystem. 

Cost, cost-effectiveness of measure: 
There is a general lack of details with regard to biomanipulation costs for Baltic Sea fish, but Sandström 
(2011) reported a cost of 160 euro per kg P in their biomanipulation study of cyprinid fishing in 
Östhammar, eastern Sweden. For the cyprinid fishing in the Archipelago Sea in Finland, it is estimated 
that 8 tonnes of phosphorus can be recycled from the sea on a yearly basis 
(https://johnnurmisensaatio.fi/en/projects/local-fishing-project/).  This cyprinid fishing is also self-
sustaining at the moment, i.e. the phosphorus reduction takes place for free as it results in a food 
product that is consumed by humans. All that was needed to get this going was some initial efforts to 
achieve a useful product and then find a market for it. 

Feasibility: 
The measure is probably feasible only at small and highly controlled scales. 

Follow-up of measure: 
- 

Background material: 
Geographical areas where the measure has been tested in the small-scale: Pickalaviken, Gulf of Finland 
and the Archipelago Sea (southern Finland) and Östhammarsfjärden (Eastern Sweden) for testing 
reduction fishery of cyprinids; Åland (Finland), Gulf of Bothnia and Östergötland (Sweden) for testing 
biomanipulation targeting sticklebacks. 

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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13. Rehabilitation of anoxic, nutrient rich or polluted sediments by removal or 
coverage 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Removal of sediment through various methods of careful dredging and/or coverage of damaged soft 
bottoms with a clean substrate or active carbon can lower the environmental effects from toxic 
compounds in polluted sediments, e.g. in harbours, marinas or in industrial recipients (Akcil et al. 2015, 
Rostmark et al. 2015, Eriksson et al. 2016). Similar methods could possibly be used for removal of anoxic 
or nutrient rich sediments for example in shallow bays in order to combat macroalgal mats (Hulth & 
Sundbäck 2009).  

Activity:  
Fish and shellfish processing 

http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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Aquaculture – marine, including infrastructure 
Transport – shipping infrastructure (harbours, ports, ship-building) 
Industrial uses (oil, gas, industrial plants) 
Waste waters (urban, industrial, and industrial animal farms) 
Solid waste (land-based disposal of dredged material and, e.g. land-fill) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 
Input of litter (solid waste matter, including micro-sized litter) 

State: 
Dead or disturbed sediments due to hypoxia, nutrient enrichment, pollution or litter 
Seabed habitats 
Nutrients 
Hazardous substances 
Litter 

Extent of impact: 
The positive impacts of these restoration measures are very local and within coastal waters. Removal of 
some highly toxic substances may, however, be a measure having positive impact even at a Baltic Sea 
wide scale. 

Effectiveness of measure 
Recolonisation of plants (in the photic zone) and animals (in the photic and aphotic zone) are typical 
positive responses. If the surface sediment is removed or altered, however, a biogeochemically active 
layer with associated functions disappear with possible consequences for the recovery (Hulth & 
Sundbäck 2009). Experiments have shown that lower levels of bottom living microalgae restrict the 
recolonisation of macrofauna (Stocks & Grassle 2001).  
 
Full recovery after measures such as dredging is probably restricted both by a slow or seasonal 
recruitment and by the availability of food (see Norkko et al. 2006 for references). The spatial scale of 
the disturbance seems to be the most crucial factor for the speed, succession and completeness of the 
recolonising macrofauna community (Lewis et al. 2002, Bolam et al. 2006, Norkko et al. 2006). The 
recovery of flora and fauna can possibly be boosted by leaving undisturbed refugia in the treated area 
that can serve as local banks for a recolonisation (Hulth & Sundbäck 2009).   

Cost, cost-effectiveness of measure: 
Wasserman et al. (2013) estimated costs around 22 euro per dregded m3 of polluted sediment and 14 
euro per dumped m3 (Rio de Janeiro, Brazil). 

Feasibility: 
- 

Follow-up of measure: 
- 

Background material: 
- 
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14. Restoration of hard bottoms by establishment of artificial reefs 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Establishing artificial reefs/substrates to allow for colonisation of hard bottom macroalgal and 
macrofaunal assemblages and fish. 

Activity:  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 

Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 

State: 
The measure should only be considered for areas with historical loss of the substrate that the reef is 
mimicking. 
Seabed habitats 

Extent of impact: 
Artificial reefs may have positive impact, but mainly locally, within coastal areas.  

Effectiveness of measure 
Artificial reefs attract e.g. fish and shellfish and they are of interest both for commercial and recreational 
fisheries and for recreation (Seaman 2007, Fabi et al. 2011), although they can also affect the benthic 
environments negatively (Bulleri & Chapman 2010, Dafforn et al. 2015, Ruuskanen et al. 2015). The reefs 
may be placed out intentionally or un-intentionally as ship wrecks in connection with accidents 
(Ruuskanen et al. 2015, Balazy et al. 2019). Positive responses summarised: more habitat/substrates for 
marine organisms especially fish and shellfish, increased biodiversity, preserved ecosystem services. 
Negative responses summarised: altered bottom structure, impact on water circulation, effects on soft 
bottom organisms, the new habitat may claim space from other marine habitats. Introduced hard 
substrates in areas of  predominating soft bottoms can also serve as stepping stones for non-indigenous 
invasive species. Promoting "attraction by individuals" ahead of "production" can lead to overharvesting 
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of certain species. Negative impact on existing values should be weighed against the expected ecological 
improvements beforehand when planning to establish artificial reefs. 

Cost, cost-effectiveness of measure: 
Costs are highly variable, ranging from almost nothing (zero costs) to more than 100 000 euro. Costs are 
mostly depending on the type of structures and measures, technique, whether monitoring is included, 
etc. 

Feasibility: 
The measure is feasible but the use of artificial reefs may be disputed ethically and environmentally. The 
measure is only to be considered for areas with historical loss of the substrate that the reef is mimicking. 
For feasibility scores for this measure, see the ranking in the introduction as well as Appendix 1 at the 
end of this document. 

Follow-up of measure: 
The effects of established artificial reefs should always be monitored and evaluated 

Background material: 
Artificial reefs have been for instance deployed in Kiel and in Nienhagen (northern Germany), in the Odra 
river estuary, in Puck Bay and in the Pomeranian Bay (Poland), in the Vistula Lagoon (Russia), in the Gulf 
of Riga (Estonia); in the Gulf of Finland (Russia and Finland) (Fabi et al. 2011). 
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15. Protection of habitats 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
The measure aims to protect natural habitats, shores and also spawning and recruitment habitats for 
coastal fish from further deterioration due to human activities. It is applicable in the designation and 
management of MPAs, in shore protection as well as in spatial planning. 

Activity:  
This refers to past activities leading to loss of functions such as natural habitats. 
Land claim 
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Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Transport – shipping (incl. anchoring, mooring) 
Transport – shipping infrastructure (harbours, ports, ship-building)  
Urban uses (land use) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of organic matter — diffuse sources and point sources 
Input of anthropogenic sound (impulsive, continuous) 
Input of other forms of energy (including electromagnetic fields, light and heat) 

State: 
Coastal degradation is continuously increasing in coastal areas today, as the effect of physical 
modifications of seabed, tourism and boating activities, etc. lead to cumulative loss of habitat. Thus, the 
measure is relevant in all parts of the Baltic Sea coastline.  
Seabed habitats 

Extent of impact: 
The positive impacts are mainly local, within coastal areas, but with a potential for positive basin-wide 
effects. 

Effectiveness of measure 
Safeguarding important habitats for maintenance of biodiversity and provision of ecosystem services, for 

example the recruitment and production of fish (Sundblad et al. 2014, Kraufvelin et al. 2018), can be 

considerably more effective compared to restoration of deteriorated habitats, in terms of costs and since 

there is no time lag before the effect of the implementation can be seen. In comparison, restoration is 

likely to require more resources in terms of cost and time and a has a lower level of certainty in that all 

original functions and ecosystem services will be recovered.  

There is generally a lack of follow-up studies on the effect of habitat protection in the Baltic Sea. 

However, substantial indirect evidence is provided from studies showing how habitat deterioration 

reduces fish productivity (Kraufvelin et al. 2018). For example, Sundblad et al. (2014) showed that 

habitat limitation for early life stages of perch and pikeperch may restrict the abundance of later adult 

stage fish. There is evidence of long-term negative effects on fish reproduction habitats from physical 

development, boating and infrastructure related to boating (Sandström et al., 2005, Sundblad and 

Bergström 2014, Hansen et al. 2018, Sagerman et al. 2020), and studies have shown negative impacts on 

the habitat and the production of juvenile fish from recreational boating traffic (Sandström et al. 2005). 

The studies are from Swedish waters but the observed relationships can be assumed to also apply to 

other countries in the Baltic Sea. 
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Cost, cost-effectiveness of measure: 
Costs for protection measures by creating marine reserves are very low. Principally they can be 
established more or less for free unless bought land and water areas are included or some compensation 
fees need to be paid to former users. 

Feasibility: 
High 

Follow-up of measure: 
-  

Background material: 
[Free text: Clarify choice of background material for the synopses, e.g. does it represent a comprehensive 
overview of results with regard to the measure or a sub-selection] 
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16. Follow-up and knowledge sharing 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
The measure “Follow-up and knowledge sharing” aims to enhance the evidence-base on efficiency of 
measures over time by mutual sharing of existing and ongoing experiences among countries. To support 
an adaptive management, it might also be beneficial to apply measures as test with the dual aim of 
improving environmental status and learning. The measure “Follow-up and knowledge sharing” is further 
expected to support engagement and acceptance to measures among the general public and 
stakeholders concerning the needs of the measures and their objectives, if supported by campaigns 
dedicated for specific groups. 

Activity:  
Not applicable  

Pressure: 
Not applicable 

State: 
Even though a wide range of measures has already been implemented for coastal habitats in the Baltic 
Sea, there is generally a lack of scientific evaluations and evidence about the effects of many of the 
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measures. This lack of knowledge significantly limits the work with restoring and supporting coastal 
habitats, through impacts on the capacity of the society to carry out measures. 
Seabed habitats 
Nutrients 

Extent of impact: 
Even though a wide range of measures has already been implemented for habitats in the Baltic Sea, 
there is generally a lack of scientific evaluations and evidence on the effects of many of the measures. 
This lack of knowledge significantly limits the work with restoring and supporting coastal habitats 

through impacts on the capacity of society to carry out measures. 

Effectiveness of measure 
Scientific evidence to follow-up on the effectiveness of measures for coastal habitats is only available for 
a few measures and for some areas. An effective way to support an increased evidence base would be to 
encourage adaptive learning and the mutual sharing of experiences among countries. To gain stronger 
support for these measures and for those not yet suggested in this report, it is of outmost importance 
that past, on-going and future measures for coastal habitats are scientifically evaluated, something that 
unfortunately is undertaken only rarely. Designed in a proper manner and applied for a specific coastal 
area, many measures to improve coastal habitats are likely to have positive effects on other parts of the 
food web.  

Cost, cost-effectiveness of measure: 
- 

Feasibility: 
- 

Follow-up of measure: 
- 

Background material: 
- 

References 
- 
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Establishment of a regionally agreed method for assessing in what ways loss and 
disturbance is causing negative effects on the marine environment 

Submitted by: 
CCB (observer) 

Description of measure 
Sediment extraction and disturbance is frequent in the Baltic Sea. It ranges from direct and indirect 
activities such as and and gravel extraction, dredging to disturbance from trawl fisheries. A collapsed cod 
stock is now a reality. The few left are starving, are small and all measures having impact on cod and 
other fish stocks is more critical than ever to consider. Bottom integrity and benthic habitats are key to 
the cod and disturbances imparing benthic health must be considered as serious and a key part of the 
food web dynamics.  Without a common framework and agreed assessment method, sea floor 
disturbances will continue to be handled via a piecemeal approach without considering wider and 
cumulative implications.  

Activity:  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Coastal defence and flood protection (seawalls, flood protection) 
Solid waste (land-based disposal of dredged material and, e.g. land-fill)  

Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Input of anthropogenic sound (impulsive, continuous) 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
Seabed habitats 
Red listed species and habitats 
Noise 

Extent of impact: 
A better assessment of the long and short term effects of bottom disturbing activities will provide 
managers with more options locally, regionally and on Baltic wide scale as well.  

Effectiveness of measure 
A full understading of the permanent loss, disturbance, sealing and relocated materials is key to reach 
GES. A common approach and agreed methodology to assess impacts and building such a coherent 
assessment should provide a better understanding of the long and short term effects of bottom 
disturbing activities will provide managers with more options to consider both in relation to giving 
permits but also to safeguard and support recovery of e.g. fish stocks at sea and on the coast. 
 
Since the linkages and cumulative impacts are not currently being assessed on a coherent way, a new 
methodology will likely be more effective and especially if handled by the same authority instead of 
divided up based on type of activity. All impacts on the sea floor, in open sea and all the way to the coast 
should be seen as a collective impact and assessed jointly.  
 
In light of the cod stock collapse and the very clear signal from fisheries ministers, specifically pointing to 
an updated BSAP, as well as the Commission in October 2019, all measures to address the wider 
environmental problems related to cod must be taken. More resilient benthic habitats and its part in the 
food web dymanics in the Baltic should be of primary concern.  

Cost, cost-effectiveness of measure: 
A joint approach to assessing sea floor integrity would likely save resources. 
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Feasibility: 
 

Follow-up of measure: 
 

Background material: 
ICES advice on a seafloor assessment process  for physical loss and physical disturbance on benthic 
habitats, 2019 
http://ices.dk/sites/pub/Publication%20Reports/Advice/2019/Special_Requests/eu.2019.25.pdf 
 
Evaluating impacts of bottom trawling and hypoxia on benthic communities, ICES Journal of Marine 
Science, fsz219, https://doi.org/10.1093/icesjms/fsz219 

References 
 
Outcome of Ocotber Fisheries Council and statement made by Minsters and Commission.  
https://data.consilium.europa.eu/doc/document/ST-13250-2019-INIT/en/pdf 

Phase out all recreational fishing on eel by 2022 

Submitted by: 
CCB (observer) 

Description of measure 
The European eel is critically endangered. Currently most countries around the Baltic Sea still allow 
fishing for eel and including recreational fishing. ICES has repeated since 2003 that all anthropogenic 
induced mortality must be reduced to zero or as close to zero as possible. Under such circumstances, to 
allow for the taking of a critically endangered species for recreational purposes is simply unprecedented 
and unacceptable. It is a matter of national jurisdiction to close all recreational fisheries for eel and all CP 
in HELCOM should agree collectively to implement such a measure to further the survival of the species 
before the end of 2022. 

Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  

Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 

State: 
Fish 
Red listed species and habitats 

Extent of impact: 
In all waters and regions in the entire Baltic catchment, throughout the year and on all life stages of eel 

Effectiveness of measure 
The data situation given at HELCOM WS 20171129 from all CP, and as reported by ICES eel advice etc. 
points to a situation where the regional recreational catches are likely the same amount as the 
commercial catch. 
 
This should mean, using estimates, that a closed recreational fishery will likely lead to some 400t-700t 
eels saved.  More importantly, the recreational catches often take place inland in freshwater and EU 
measures in most cases have not addressed this. 

Cost, cost-effectiveness of measure: 

http://ices.dk/sites/pub/Publication%20Reports/Advice/2019/Special_Requests/eu.2019.25.pdf
https://doi.org/10.1093/icesjms/fsz219
https://data.consilium.europa.eu/doc/document/ST-13250-2019-INIT/en/pdf
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Initiating a ban can lead to increased costs of control. However, since most angling organisations in the 
EU support a ban, the costs of informing anglers can likely be alleviated by such organisations member 
magazines, websites etc. helping both with informing and controlling anglers. The few countries that 
have closed this fishery should be able to share information regarding increased costs, problems etc. 

Feasibility: 
Considering the support for a ban on recreational fishing from angler organisations, a total ban is 
possible and feasible.  

Follow-up of measure: 
 

Background material: 
 
European Anglers Alliance support to EU wide ban on recreational catches of eel: 
https://www.eaa-europe.org/positions/eel-2018.html 
 
CCB report on recreational fishing in the Baltic region: 
https://ccb.se/wp-content/uploads/2018/02/ccb_recreational_fishing.pdf 
 
HELCOM FISH-M eel meeting 20171129: outcomes and presentations available on HELCOM site. 
https://portal.helcom.fi/meetings/FISH-M%205-2017-
492/MeetingDocuments/Outcome%20of%20Regional%20Baltic%20Sea%20eel%20WS%20(FISH-M%205-
2017).pdf 
 

References 
ICES eel advice 2019: 
http://ices.dk/sites/pub/Publication%20Reports/Advice/2019/2019/ele.2737.nea.pdf 
 

Prioritising mitigation measures in rivers for eel and other fish migration 

Submitted by: 
CCB (observer) 

Description of measure 
Besides the preferable option to remove dams completely, mitigation measures to secure eel and other 
species migration up and downstream dams and hydropower stations have been designed, tested and 
verified to function well. Efforts upstream is seriously lagging behind in relation to fish in general but for 
weak swimmers and eel in particular. All CP should set a timeline to mitigate all major obstacles in most 
important rivers and either remove dams of install functioning mitigation measures such as sloped 
spaced bars for out migrating fish, and upstream passage for glass eel. Without such measures installed, 
no releases of relocated glass eel can be allowed and using public funds for such releases above 
hydropower stations without functioning mitigation must be considered wasteful and to deliberately 
inflict harm to eel. 

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation) Not applicable 

Pressure: 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
The eel population is still in critical state and ICES has repeated its advice since 2003 to keep all mortality 
as close to zero as possible. It is evident that upstream efforts regarding migration barriers has not 
matched the efforts to reduce fishing.  
Fish 

https://www.eaa-europe.org/positions/eel-2018.html
https://ccb.se/wp-content/uploads/2018/02/ccb_recreational_fishing.pdf
https://portal.helcom.fi/meetings/FISH-M%205-2017-492/MeetingDocuments/Outcome%20of%20Regional%20Baltic%20Sea%20eel%20WS%20(FISH-M%205-2017).pdf
https://portal.helcom.fi/meetings/FISH-M%205-2017-492/MeetingDocuments/Outcome%20of%20Regional%20Baltic%20Sea%20eel%20WS%20(FISH-M%205-2017).pdf
https://portal.helcom.fi/meetings/FISH-M%205-2017-492/MeetingDocuments/Outcome%20of%20Regional%20Baltic%20Sea%20eel%20WS%20(FISH-M%205-2017).pdf
http://ices.dk/sites/pub/Publication%20Reports/Advice/2019/2019/ele.2737.nea.pdf
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Red listed species and habitats 

Extent of impact: 
The potential increase in out-migrating silver eel is substantial. However, the measures must be coupled 
with safe passage downstream and out through the Baltic Sea, such as a stopped fishery. Several of the 
Baltic salmon and sea trout population cannot reach good status unless migration and habitats upstream 
are secured. More and more habitats are improved but migration barriers and short term regulation of 
water levels represents a major obstacle to reach good ecological status. 
 

Effectiveness of measure 
Tested and verified solutions in several rivers have shown high to very high reduction of mortalities on 
eels passing hydropower stations, reaching reduction of almost 100%. Both upstream and downstream 
mitigation that mimics natural river conditions has proven to be effective, but regarding eel, measures 
for downstream migration is more particular but it does also benefit other species.   

Cost, cost-effectiveness of measure: 
Mitigation measures such as installing a barrier consisting of an angled/sloped narrowly spaced metal 
bars with escape hatches is expensive but costs vary depending on each site. Solutions such as barriers to 
steer the fish to safe passage can be used also at medium or large dams but costs increase dramatically. 
However, the polluter pays principle must apply and dam owners simply must install such solutions be 
able to meet the requirements of the WFD as well as the targets set for migratory species /salmon/sea 
trout) set under HELCOM and for the recovery of the eel. However, installation of expensive mitigation 
must be linked with a complete protection downstream the dams. If not the costs/price of individual eels 
for example fished downstream in rivers or on the coast reach rather astronomical numbers.  

Feasibility: 
Technically, the solutions are known, tested and verified. Removing dams can have social/cultural 
impacts if dramatically changed landscapes cannot be avoided. Installing steel grids to steer fish to pass 
safely has little or no such impacts. The major challenge is costs. 

Follow-up of measure: 
Monitoring of functionality is crucial for any mitigation or compensation measures. Far too many water 
ways have on paper fish migration contractions installed that do not work at all.  

Background material: 
The Swedish programme “Krafttag ål” conducted over several years 2015-2017. Programme had two 
components: protective measures and research and development. The project made a concluding report 
in English  
https://www.energiforsk.se/program/krafttag-al/rapporter/hydro-power-and-eel-2018-505/ 
 
BSAC has discussed the need to address upstream efforts related to eel and has noted that HELCOM 
should be the right forum to address the matters: http://www.bsac.dk/getattachment/Meetings/BSAC-
meetings/Ecosystem-based-management-working-
group/FinalreportBSACWGEBM1819092019.pdf.aspx?lang=en-GB 

References 
 
Calles et al 2013, Success of a low‐sloping rack for improving downstream passage of silver eels at a 
hydroelectric plant, Freshwater Biology 
 
Piotr Dêbowski et al 2016, Mortality of silver eel (Anguilla anguilla) migrating downstream through a 
small hydroelectric plant on the Drawa River in northern Poland 

https://www.energiforsk.se/program/krafttag-al/rapporter/hydro-power-and-eel-2018-505/
http://www.bsac.dk/getattachment/Meetings/BSAC-meetings/Ecosystem-based-management-working-group/FinalreportBSACWGEBM1819092019.pdf.aspx?lang=en-GB
http://www.bsac.dk/getattachment/Meetings/BSAC-meetings/Ecosystem-based-management-working-group/FinalreportBSACWGEBM1819092019.pdf.aspx?lang=en-GB
http://www.bsac.dk/getattachment/Meetings/BSAC-meetings/Ecosystem-based-management-working-group/FinalreportBSACWGEBM1819092019.pdf.aspx?lang=en-GB
https://onlinelibrary.wiley.com/doi/abs/10.1111/fwb.12199
https://onlinelibrary.wiley.com/doi/abs/10.1111/fwb.12199
https://www.researchgate.net/publication/305403055_Mortality_of_silver_eel_Anguilla_anguilla_migrating_downstream_through_a_small_hydroelectric_plant_on_the_Drawa_River_in_northern_Poland
https://www.researchgate.net/publication/305403055_Mortality_of_silver_eel_Anguilla_anguilla_migrating_downstream_through_a_small_hydroelectric_plant_on_the_Drawa_River_in_northern_Poland
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Produce sensitivity maps for threatened wintering and breeding bird species according to 
the HELCOM Red List 2013 for the whole Baltic Sea region 

Submitted by: 
BirdLife International and OSPAR/HELCOM/ICES Joint Working Group on Marine Birds (JWGBIRD) 

Description of measure 
Sensitivity mapping is a proven tool to understand the spatial and temporal sensitivity of marine areas to 
specific pressures (Bradbury  et al., 2017). The maps are produced on the basis of the presence of a specific 
species and the likelihood/expected extent of the pressure’s negative impact. This information can help 
decision-makers to arrange effective area management, including MPA management, e.g. by the 
restriction of specific activities to ensure that negative impacts are minimised/avoided where spatial and 
temporal overlaps between these activities and sensitive areas exist. In order to create sensitivity maps it 
is necessary to enhance the collection and processing of data on the spatial-temporal distribution and 
abundance of species, both for staging and actively migrating birds. Data are available from aerial, ship-
based and land-based counts (HELCOM, 2018a) and tracking studies, migration counts  and radar 
observations (HELCOM, 2018b), respectively. 

Activity:  
Aquaculture – marine, including infrastructure 
Transport – shipping (incl. anchoring, mooring) 
Renewable energy generation (wind, wave and tidal power), including infrastructure  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 

Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Incidental catches of  birds and mammals 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
Birds 
The measure will contribute to 1) an improvement of species conservation status by minimizing negative 
impacts of aquaculture, shipping, fishing (trawling, gill nets), and OWFs 2) to knowledge of the 
abundance and distribuion of wintering and breeding populations. 

Extent of impact: 
Depending on the willingness to use the produced maps for MSP and MPA management, the extent of 
impact of the measure will be Baltic Sea wide. Maps can also be used on a local scale, e.g. to improve 
individual MPA management plans. However, with regard to bird migration/flyways, the measure should 
be implemented on a Baltic-wide scale. 

Effectiveness of measure 
Sensitivity mapping of threatened seabirds will be applicable in the entire Baltic region. The methodology 
could be adopted to other pressures and applied to other groups of organisms, e.g. seals and harbour 
porpoise. The produced maps will serve as a tool to influence MSP and improve MPA management by 
helping to chose the appropriate conservation measures. For instance, avoiding bycatch by the exclusion 
of gill nets in sensitive areas in the Baltic Sea has the potential to save more than 70.000 birds per year, 
especially divers, grebes, sea ducks, diving ducks, auks and cormorants, which are highly affected by 
bycatch in the Baltic Sea (Žydelis et al., 2009, 2013). 

Cost, cost-effectiveness of measure: 
To implement the measure, proper time and manpower for sorting and useful combining of data are 
needed. 
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Feasibility: 
Work should be done in cooperation with competent MSP authorities to ensure that maps are in line 
with their requirements. 

Follow-up of measure: 
The collection and the processing of data should be continous, so that maps can be updated regularly.  

Background material: 
The implementation of this measure will essentially contribute to the implementation of the HELCOM 
Recommendation 34E/1 ‘Safeguarding important bird habitats and migration routes in the Baltic Sea 
from negative effects of wind and wave energy production at sea’ (HELCOM, 2013). Furthermore, 
sensitivity mapping in relation to fisheries/fishing effort can show conflict areas and reveal the need for 
specific conservation measures (e.g. no-take zones, no-take times, gear-specific closures). In doing so, it 
will contribute to meeting the objectives of MSFD descriptors 1 and 4. 
Besides informing MSP, sensitivity mapping is also useful to collect and to illustrate information for an 
expansion of the MPA network, potentially leading to a coherent MPA network as agreed in the HELCOM 
Ministerial Declaration 2013, Copenhagen (HELCOM, 2013). 

References 
• Bradbury G, Trinder M, Furness B, Banks AN, Caldow RWG, Hume D (2017). Mapping Seabird 

Sensitivity to Offshore Wind Farms. PLOS ONE 9(9): e106366. 
https://doi.org/10.1371/journal.pone.0106366   

• HELCOM (2013) HELCOM Recommendation 34E/1 "Safeguarding important bird habitats and 
migration routes in the Baltic Sea from negative effects of wind and wave energy production at 
sea", 2013 HELCOM Ministerial Meeting. http://www.helcom.fi/Recommendations/Rec%2034E-
1.pdf 

• HELCOM (2013)HELCOM Copenhagen Ministerial Declaration - Taking Further Action to 
Implement the Baltic Sea Action Plan - Reaching Good Environmental Status for a healthy Baltic 
Sea. 3 October 2013, Copenhagen, Denmark 

• HELCOM (2018a). Abundance of waterbirds in the wintering season. HELCOM core indicator 
report. http://www.helcom.fi/Core%20Indicators/Abundance%20of%20water-
birds%20in%20the%20wintering%20season%20HELCOM%20core%20indica-tor%202018.pdf  

• HELCOM (2018b). Draft outcome of the HELCOM workshop on migratory waterbirds. 
https://portal.helcom.fi/meetings/MIGRATORY%20BIRD%20WS%201-2018 
561/MeetingDocuments/Outcome_rev1.%20MIGRATORY%20BIRD%20WS%201-2018.pdf 

• Žydelis R, Bellebaum J, Österblom H, Vetemaa M, Schirmeister B, Stipniece A, et al. (2009) 
Bycatch in gillnet fisheries–an overlooked threat to waterbird populations. Biological 
Conservation 142, 1269-1281. 

• Žydelis R, Small C, French G (2013) The incidental catch of seabirds in gillnet fisheries: A global 
review. Biological Conservation 162, 76-88. 

 

Restore functional populations of Baltic sturgeon by implementing HELCOM Baltic Sea 
Sturgeon Action Plan through the Contracting Parties by political, administrative and 
financial support until 2029 

Submitted by: 
EG STUR 

Description of measure 
The measure aims at full implementation of the HELCOM Action Plan for the protection and recovery of 
the Baltic sturgeon (Baltic Sea Sturgeon Action Plan) to rehabilitate and protect Baltic sea sturgeon 
through activities such as: ex situ protection (active support of the recovery of the target populations to 
initiate a positive population trend), in situ protection (protection of the populations under recovery from 
accidental and directed removal of individuals, protection and restoration of the sturgeon habitats where 
available/necessary, facilitation and safeguarding of sturgeon migration in all target rivers) and 

https://doi.org/10.1371/journal.pone.0106366
http://www.helcom.fi/Recommendations/Rec%2034E-1.pdf
http://www.helcom.fi/Recommendations/Rec%2034E-1.pdf
http://www.helcom.fi/Core%20Indicators/Abundance%20of%20water-birds%20in%20the%20wintering%20season%20HELCOM%20core%20indica-tor%202018.pdf
http://www.helcom.fi/Core%20Indicators/Abundance%20of%20water-birds%20in%20the%20wintering%20season%20HELCOM%20core%20indica-tor%202018.pdf
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administrative prerequisites and outreach (increasing public, administrative and political awareness 
regarding sturgeon conservation, setting proper financial and legal prerequisites for sturgeon restoration 
and monitoration and evaluation of the Action Plan implementation to allow adaptive management). 

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Aquaculture – land  
Choose an item. 

Pressure: 
Changes to hydrological conditions 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Extraction of target fish and shellfish species and incidental fish catches 
Input or spread of non-indigenous species 
Disturbance of species: Other (e.g. barriers, collission) 

State: 
The Action plan will contribute to an improvement of the abundance of Baltic Sturgeon (Acipenser 
oxyrinchus) – restore functional populations of Baltic sturgeon in the Baltic Sea, currently classified as 
REGIONALLY EXTINCT in the Red List of fish and lamprey species 
Red listed species and habitats 
Fish 

Extent of impact: 
Baltic wide scale 

Effectiveness of measure 
The HELCOM Action Plan for the protection and recovery of the Baltic sturgeon is to increase  the 
effectiveness of sturgeon cultivation techniques (ex situ) and improve the adaptation of fish to natural 
conditions after the release (increased  survival). The implementation of the Action Plan further supports 
establishment of the relevant broodstock for future restoration activities with the long term goal of re-
establishment of self-sustaining populations. It should contribute to minimisation of incidental sturgeon 
bycatch through improved cooperation with fisheries sector (raised awareness, improved compliance, 
accurate reporting of bycatch, altered gear, seasonal closures),while at the same time attempting to 
minimize accidental and deliberate introduction of allochthonous species.  Additionally, Action Plan 
implementation facilitates the establishment of a monitoring program of population sizes and structure 
to promote timely and continuous detection of adverse impacts. Sturgeon Action Plan should also allow 
further planning in order to secure or facilitate sturgeon migration in target rivers (that would be also 
beneficial for other migratory fish species).  It supports the identification, protection   and restoration of  
essential riverine and estuarine sturgeon habitats. Lastly, the Action Plan attempts to increase public, 
administrative, and political awareness regarding sturgeon conservation in the Baltic Sea.  

Cost, cost-effectiveness of measure: 
Possible financing sources, besides from national funding, would be the European Maritime and Fisheries 
Fund, current and new financial perspective for 2021-2027 and EU LIFE Fund  while especially for 
infrastructure related measures, EU Regional Funds, which are currently negotiated, would be a 
matching source provided that national priorities have been set accordingly. This long term commitment 
requires consistent funding to achieve its aims. Measures supporting the implementation of the Action 
Plan have high value for other migratory fish species thus rendering these measures cost effective. 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 
The measures are to be implemented  in a coordinated manner  for which the EN currently develops 
guidelines. The main prerequisite for the success of the measures is the allocation of funding and 
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support for at least one generation time of the species to ensure continuous activity. The most important 
stakeholder or interest group in this endeavour is the fisheries sector which needs to be actively involved 
in the planned actions. For regular discussions and involvement, the facilitation must be ensured by 
sufficient and consistent personnel to carry out the measures and to build up a trust basis with the 
stakeholders. 

Follow-up of measure: 
One of the follow-up systems for the initiative will be the development and application of a monitoring 
programme for the effectiveness of the ex situ measures, the rearing and release activities, and the  
survival and habitat utilisation of Baltic sturgeon following release, as well as the compliance of the 
fishery sector in the member states. 
 
KEY OBJECTIVES OF THE ACTION PLAN: 
All rivers with historic reproduction of sturgeons are identified and national priority rivers have been 
appointed; 
Specific restoration and management measures are implemented in at least 60% of these rivers to fulfil 
the life cycle of sturgeons; 
Two functional ex situ stocks are established and managed according to the guidelines; 
Releases are carried out to start establishment of self sustaining populations in all priority historical 
spawning rivers; 
Communication campaigns in the fishery are carried out and majority of fishermen are aware and 
comply with the relevant Action Plan targets; 
Regular population assessment is in place  
  

Background material:  

HELCOM Action Plan for the protection and recovery of the Baltic sturgeon 
https://portal.helcom.fi/meetings/HELCOM%2040-2019-584/MeetingDocuments/3-4-
Rev1%20Draft%20HELCOM%20Action%20Plan%20for%20the%20protection%20and%20recovery%20of%
20Baltic%20sturgeon.pdf  

References 
All useful and necessary references can be found in the HELCOM Action Plan for the protection and 
recovery of the Baltic Sturgeon 

Guidelines and regulation of the design and use of acoustic deterrent devices 

Submitted by: 
HELCOM EN-Noise 

Description of measure: 
Establishment of common HELCOM guidelines for the design and use of acoustic deterrent devices. Such 
guidelines should include a list of contexts where deterrent devices have been demonstrated to be 
efficient in mitigating other impact on marine mammals, or proven to be efficient in preventing 
undesired behaviour of marine mammals (in particular depredation and destruction of fishing gear). The 
guidelines should include specifications for recommended frequency ranges, maximum source levels and 
other relevant parameters, separated into the different uses of the devices and target species. 

Activity:  
Renewable energy generation (wind, wave and tidal power), including infrastructure   
Aquaculture – marine, including infrastructure  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 

Pressure: 
Input of anthropogenic sound (impulsive, continuous) 

https://portal.helcom.fi/meetings/HELCOM%2040-2019-584/MeetingDocuments/3-4-Rev1%20Draft%20HELCOM%20Action%20Plan%20for%20the%20protection%20and%20recovery%20of%20Baltic%20sturgeon.pdf
https://portal.helcom.fi/meetings/HELCOM%2040-2019-584/MeetingDocuments/3-4-Rev1%20Draft%20HELCOM%20Action%20Plan%20for%20the%20protection%20and%20recovery%20of%20Baltic%20sturgeon.pdf
https://portal.helcom.fi/meetings/HELCOM%2040-2019-584/MeetingDocuments/3-4-Rev1%20Draft%20HELCOM%20Action%20Plan%20for%20the%20protection%20and%20recovery%20of%20Baltic%20sturgeon.pdf
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State: 
Noise. Measure will reduce undesired impact on marine mammals 
Mammals. Measure will reduce disturbance of non-target species and reduce disturbance on target 
species to the level required for the desired mitigation effect. 

Extent of impact: 
Various types of acoustic deterrent devices are used to deter marine mammals from installations, fishing 
gear etc. Some of this use is voluntary; some is mandated by legislation, such as mandatory use of 
pingers on gill nets in some fisheries to avoid bycatch and the use of seal scarers as mitigation device 
prior to pile driving and other loud impulsive noise. However, despite well-documented undesired 
effects of some of these deterrent devices, such as risk of inflicting damage to the hearing of marine 
mammals, excessive disturbance of non-target species, and use of the devices in cases where the 
positive effects are undocumented, there are no upper limits to how loud these devices can be and 
where and when they can be used. On the other hand, there are numerous studies, which have 
demonstrated large unintended effects of for example seal scarers on harbour porpoises, and there are 
several suggested changes to the design, which could alleviate the unintentional effects. This includes 
changing the frequency range and decrease the source level of the signals. 

Effectiveness of measure 
As the measure regulates the use and output from pressure source directly (the deterrence devices), the 
measure is very effective, given that guidelines are implemented and enforced in national legislation. 
Deterrent devices, in particular seal scarers, are known to be capable of disturbing seals and porpoises 
more than 10 km away (Gordon et al. 2015, Dähne et al. 2017, Mikkelsen et al. 2017), which is far more 
than required to mitigate hearing loss for impulsive sources (pile driving) and for deterrence from fishing 
gear. Reduction of these unwanted disturbance distances will drastically reduce the pressure on the 
marine mammals of the Baltic. 

Cost, cost-effectiveness of measure: 
As the measure involves changes in design and use of devices, which are already in use the cost to users 
is limited and the cost-effectiveness is therefore very high. 

Feasibility: 
High. There is nothing preventing establishment of such guidelines. 

Follow-up of measure: 
The use of the various types of acoustic deterrent devices should be monitored and the effectiveness of 
the measure then evaluated by the extent of the use of the different types. Progress would thus be 
indicated by a decrease in use of the most disturbing types of deterrent devices. 

Background material: 
The HELCOM Ministerial Declaration (2013) states that the level of ambient and distribution of impulsive 
sounds in the Baltic Sea should not have a negative impact on marine life. Further it was agreed that 
human activities that are assessed to result in negative impacts on marine life should be carried out only 
if relevant mitigation measures are in place.  

References 
Dähne, M., J. Tougaard, J. Carstensen, A. Rose and J. Nabe-Nielsen. 2017. Bubble curtains attenuate noise from 
offshore wind farm construction and reduce temporary habitat loss for harbour porpoises. Marine Ecology Progress 
Series 580:221-237. 
Gordon, J., C. Blight, E. Bryant and D. Thompson. 2015. Tests of acoustic signals for aversive sound mitigation with 
harbour seals. Report to Scottish Government Marine Mammal Scientific Support Research Programme 
MMSS/001/11. SMRU. pp. 
Mikkelsen, L., L. Hermannsen, K. Beedholm, P. T. Madsen and J. Tougaard. 2017. Simulated seal scarer sounds scare 
porpoises, but not seals: species-specific responses to 12 kHz deterrence sounds. R Soc Open Sci 4:170286. 
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Public awareness of potential impact of human activities on coastal ecosystems 

Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
Many activities taking place in coastal areas at the local and private scales are simply behaviour or 
practical solutions that have been carried out without a broader understanding of their impacts (e.g. 
local dredging, dumping of that material, fishing). With increasing use of the coastal environment and 
expanding/increasing population, the aspect of public awareness is critical. Not only is it vital that the 
public are aware of the impact of their own actions, even at the local or small scale, but such awareness 
will be a significant factor in the acceptance and following of any other measure targeting activities and 
requiring behavioural changes. Awareness, for example, of the best available practices for dredging, any 
new requirements (if implemented), the impact of activities, habitats and species that are under 
pressure, or fish species that should preferentially be eaten (others not), would all provide a basis for 
local action and acceptance of new measures. Comprehending that small actions can support an 
improvement of status, and the larger knock-on effect of local action at the sub-regional/regional scale 
(especially for mobile species), can only be beneficial. 

Activity:  
Tourism and leisure activities (boating, beach use, water sports, etc.)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 

Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

State: 
Seabed habitats 

Extent of impact: 
Local in most direct sense but with broader regional importance also. 

Effectiveness of measure 

Cost, cost-effectiveness of measure: 

Feasibility: 

Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments. 

Background material: 
 

References 
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Elimination of invasive plant Elodea 

Submitted by: 
[Specify e.g. country, HELCOM network/working group/expert group etc, HELCOM observer, international 
project, and contact information 
 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
[Free text. Indicative length: 100 words. Description should be short and succinct] 
 
Elodea is an invasive waterweed that can rapidly colonise extensive areas of shallow coastline. The 
degradation of the abundant biomass formed can subsequently create problems with anoxia. Elimination 
or control of this invasive plant would be an effective way to manage potential degradation of oxic 
conditions but also to remove excess nutrients. However, the success of the elimination should be 
carefully planned and implemented as in some cases the uncareful elimination has resulted in increased 
abundance (studied in Finnish lake conditions in Karjalainen et al 2017). Outside Umeå in Sweden, two 
non-indigenous invasive Elodea-species (Elodea canadensis and Elodea nuttallii) have established in the 
Gulf of Bothina and these species are causing eutrophication-like problems when they die and are 
broken down. Covering (shadowing) the plants (killing by darkness) has been suggested as a ”restoration 
measure”, although this may also cause damaged to indigenous aquatic macrophytes. 
 

Activity:  

[Drop-down list: Activity that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
Not applicable  
 

Pressure: 
[Drop-down list: Pressure that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Input or spread of non-indigenous species 

State: 
[Drop-down list: State component that the measure is addressing. Additional drop-down lists can be 
copy/pasted as necessary.  
Add further specification as free text e.g. if the measure will contribute to an improvement 1) of a specific 
element (e.g. species, habitat, substance, type of litter) and 2) of a specific parameter/feature (e.g. 
abundance, concentration, amount, population condition)] 
Seabed habitats 

Extent of impact: 
[Free text. Include, as relevant, information on the extent of impact of the measure, e.g. if the impact is 
local, within coastal waters, sub-basins, Baltic wide scale. Provide physical units if possible] 
 
Likely local. 
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Effectiveness of measure 
[Free text: Indicative length 300 words. Summary of results of testing/implementing the measure and 
any quantitative information on its effectiveness. In the case of conservation measures; indicate which 
species, habitats, functions etc that the measure will contribute to preserving. Include if available 
estimations on the effect of implementing the measure on a region-wide scale.] 
 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 
 
 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 
 
 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 
 
The overall impacts could be encapsulated with existing (under development) assessments. 
 

Background material: 
[Free text: Clarify choice of background material for the synopses, e.g. does it represent a comprehensive 
overview of results with regard to the measure or a sub-selection] 

References 
[As many references as needed to support the information summarized in the document] 
 
Karjalainen et al. 2017 Vesiruton hyötykäyttö biotaloudessa – järvien riesasta raaka-aineeksi. Elodea-
hankkeen loppuraportti. SUOMEN YMPÄRISTÖKESKUKSEN RAPORTTEJA 18 / 2017 
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Harvesting of reed and excessive vegetation (plants and macoalgae) and harvesting 
drifting  macroalgae (e.g. from shallow bays and via beach clean-up).  

Submitted by: 
[Specify e.g. country, HELCOM network/working group/expert group etc, HELCOM observer, international 
project, and contact information 
 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
[Free text. Indicative length: 100 words. Description should be short and succinct] 
 
Removal of excessive biomass in the form of rooted vegetation and drifting macroalgae from shallow 
coastal waters and the coastal zone will prevent later breakdown of biomass from resulting in the oxygen 
depletion and potential formation of anoxic environments (Harlén & Zachrisson 2001). It may also 
support fish nursery areas, increase biodiversity and contribute to a broader use of the areas in question.  
 

In many inner archipelagos, narrow sounds and in flads, overgrowth of some macrophyte species, 

especially reed can prevent fish migration and reduce biodiversity and contribute with a high amount of 

excessive biomass (Sandström 2003, Pitkänen et al. 2013, Altartouri et al. 2014, Meriste & Kirsimäe 

2014). Even though the vegetation also may be important by contribution of nursery areas and refugia 

for e.g. fish and invertebrates (Härmä et al. 2008, Lappalainen et al. 2008, Snickars et al. 2010, Nilsson et 

al. 2014), a very dense vegetation may be negative (Kneib & Wagner 1994, Weinstein & Balletto 1999, 

Sandström 2003).  
 

Mass occurences of drifting macroalgae can disturb the natural vegetation of an area and their 

associated communities of invertebrates (Harlén & Zachrisson 2001, Heikkilä & Mattila 2001, Pihl 2001). 

In many areas, for instance in the Åland archipelago, in Gotland and in southern and western Sweden, 

the problem of drift algae is locally considerable and at some places, drifting macroalgae may cover 30–

50% of the nursery areas for some fish species (Harlén & Zachrisson 2001, Heikkilä & Mattila 2001, Pihl 

2001, Bisther 2015). Different ways of mechanical harvesting of the macroalgae have been used. 

Macroalgal harvest leads to decreased problems with rottening algae and overgrowth of shores and also 

a net removal of nutrients and availability of material for bioenergy (Risén et al. 2014, 2017). The harvest 

and use of macroalgae may also constitute a problem as many species such as bladder-wrack may 

contain heavy metals (Söderlund e al. 1988, Bisther 2015), whereas several species of red algae may 

contain organic pollutants (Malmvärn et al. 2008). 
 

Activity:  

[Drop-down list: Activity that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
Not applicable  

Pressure: 
[Drop-down list: Pressure that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
Not applicable 
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State: 
[Drop-down list: State component that the measure is addressing. Additional drop-down lists can be 
copy/pasted as necessary.  
Add further specification as free text e.g. if the measure will contribute to an improvement 1) of a specific 
element (e.g. species, habitat, substance, type of litter) and 2) of a specific parameter/feature (e.g. 
abundance, concentration, amount, population condition)] 
Seabed habitats 

Extent of impact: 
[Free text. Include, as relevant, information on the extent of impact of the measure, e.g. if the impact is 
local, within coastal waters, sub-basins, Baltic wide scale. Provide physical units if possible] 
 
Direct impact is often localised but brader imacts on state (e.g. oxygen or fish habitats) also significant. 
 

Effectiveness of measure 
[Free text: Indicative length 300 words. Summary of results of testing/implementing the measure and 
any quantitative information on its effectiveness. In the case of conservation measures; indicate which 
species, habitats, functions etc that the measure will contribute to preserving. Include if available 
estimations on the effect of implementing the measure on a region-wide scale.] 
 
Some studies show the approach to be effective but full detailed overview not currently available. 
 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 
 
 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 
 
Viable given appropriate planning. 
 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 
 
The overall impacts could be encapsulated with existing (under development) assessments. 
 

Background material: 
[Free text: Clarify choice of background material for the synopses, e.g. does it represent a comprehensive 
overview of results with regard to the measure or a sub-selection] 
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Mixing within deeper water layers to encourage oxygenation at the benthic-pelagic 
interface 

Submitted by: 
[Specify e.g. country, HELCOM network/working group/expert group etc, HELCOM observer, international 
project, and contact information] 
 
ACTION Project WP2 and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
[Free text. Indicative length: 100 words. Description should be short and succinct] 
 
Anoxia is a significant factor in the Baltic Sea and both deeper and shallow areas are commonly 
impacted. The mixing of water within salinity (halocline) or temperature (thermocline) layers can 
improve the oxygen level and availability at the benthic-pelagic interface, thereby improved the status of 
benthic habitats. The mixing of water could be done by encouraging the vertical mixing by pumping 
oxygen-rich water within/inside the water column. There has been small scale try outs of oxygen 
pumping in shallow inner bays both in Sweden and Finland with inconsistent success.  
 

Activity:  

[Drop-down list: Activity that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
Not applicable  

Pressure: 
[Drop-down list: Pressure that the measure is addressing. Additional drop-down lists can be copy/pasted 
as necessary.] 
 
Other cumulative pressures also relevant to anoxia (e.g. nutrient inputs or organic matter inputs) though 
in context of the habitiat target of this specific proposal (i..e the benthic-pelagic interfase) only the below 
selected. 
 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

State: 
[Drop-down list: State component that the measure is addressing. Additional drop-down lists can be 
copy/pasted as necessary.  
Add further specification as free text e.g. if the measure will contribute to an improvement 1) of a specific 
element (e.g. species, habitat, substance, type of litter) and 2) of a specific parameter/feature (e.g. 
abundance, concentration, amount, population condition)] 
Seabed habitats 

Extent of impact: 
[Free text. Include, as relevant, information on the extent of impact of the measure, e.g. if the impact is 
local, within coastal waters, sub-basins, Baltic wide scale. Provide physical units if possible] 
 
Scale dependent on implementation but could be localised to coastal areas, enclosed bays or expanded 
to broader areas with changes having potentially wider scales of impact. 
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Effectiveness of measure 
[Free text: Indicative length 300 words. Summary of results of testing/implementing the measure and 
any quantitative information on its effectiveness. In the case of conservation measures; indicate which 
species, habitats, functions etc that the measure will contribute to preserving. Include if available 
estimations on the effect of implementing the measure on a region-wide scale.] 
 
[to be complemented] 
 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 
 
[to be complemented, if knowledge currently available] 
 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 
 
[to be complemented] 
 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 
 
The impacts of positive changes would likely be recorded via existing (or under development)  
assessmnets or assessment approaches, for example oxygen conditions or benthic habitat monitoring. 
 

Background material: 
[Free text: Clarify choice of background material for the synopses, e.g. does it represent a comprehensive 
overview of results with regard to the measure or a sub-selection] 

References 
[As many references as needed to support the information summarized in the document] 
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Designate no-use marine protected areas, that also function as scientific reference areas 

Submitted by: 
HELCOM ACTION project, WP 3 

 

Description of measure 
The current MPA Baltic Sea network largely focuses on protecting and conserving specific, targeted 

features, such as reefs or harbour porpoise, and there is a lack of the entire ecosystem protection where 

nature has room to recuperate and exist freely, without human impact or with human impact minimized 

as far as at all possible. Therefore the MPA network should be expanded to include so called no-use 

marine protected areas that also act as scientific reference areas.  

Since different acitivties are allowed in almost all of the Baltic Sea we do not currently know what is the 

actual biological potential of the sea. Therefore we should aim at protection of large enough areas 

(minimum size is recommendaded to be 100 km2, e.g. Edgar et al. 2014) that are left to develop freely, 

with regular scientific research to monitor the development of changes in status of biodiversity and 

functioning. By protecting the area in its entirety and not allowing for any other human acitivities besides 

lesuire traffic passing the area at a slow pace, we will extend protection beyond the usual specific and 

restricted conservation features, thus covering aspects that are now lacking from the current network as 

e.g. genetic diversity, different life history stages of species, common species and common habitats.  

This type of protection is even more important than ever in the light of the increase in biodiversity loss 

(IPBSES report 2019), continuing habitat degradation (Article 17 reporting) and the impacts of climate 

change. Knowledge gained from monitoring of reference areas can also be used as background 

information when assessing management effectiveness of other MPA’s. 

Reference areas can be core areas of larger MPAs and form a coherent, Baltic wide network. Modelling 

the location of such areas should therefore be carried out on a regional scale, whilst implementation will 

be national. Criterias for the areas should be based on the best available expert knowledge and 

modelling their location should be data driven as far as possible. 

Activity:  
Offshore structures (other than for oil/gas/renewables)  

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

material) 

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

Extraction of oil and gas, including infrastructure (e.g. pipelines) 

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

Non-renewable energy generation (fossil fuel and nuclear powerplants)  

Transmission of electricity and communications (cables) 

Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 

Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 

Fish and shellfish processing 

Marine plant harvesting 

Hunting and population control 

Aquaculture – marine, including infrastructure  

Transport – shipping (incl. anchoring, mooring) 

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

Transport – air, including infrastructure 

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

Military operations (infrastructure, munitions disposal)   

https://www.researchgate.net/publication/260085310_Global_conservation_outcomes_depend_on_marine_protected_areas_with_five_key_features
https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/
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Research, survey and educational activities (seismic surveys, fish surveys) 

Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 

Disturbance of species: Visual, presence, boating, recreational activities, above-water noise  

Disturbance of species: Other (e.g. barriers, collission) 

Extraction of target fish and shellfish species and incidental fish catches 

Extraction of bird and mammal species  

Incidental catches of  birds and mammals 

Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 

substrate) 

Changes to hydrological conditions  

Input of organic matter — diffuse sources and point sources 

Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 

sources, point sources, atmospheric deposition, acute events 

Input of litter (solid waste matter, including micro-sized litter) 

Input of anthropogenic sound (impulsive, continuous) 

Input of other forms of energy (including electromagnetic fields, light and heat) 

Input of water — point sources (e.g. brine) 

State: 
The measure is addressing the state of the Baltic Sea ecosystem when implemented on a regional scale. 

Seabed habitats  

Pelagic habitats 

Birds 

Mammals  

Fish 

Red listed species and habitats 

Hazardous substances 

Noise 

Litter 

Extent of impact: 
The measure will have a Baltic wide impact if fully regionally implemented. 

Effectiveness of measure 
No-use zones are a key tool for nature conservation and the protection of biodiversity. Current studies 

(e.g. Dureil et al. 2018) have shown that MPAs without no-take zones have limited capacity to achieve 

the objectives for which they were designated. Therefore, zoning concepts with exclusion of all human 

activities are a prerequisite for reaching conservation goals of HELCOM, OSPAR, HD and MSFD (FCS, GES). 

 

Healthy marine ecosystems enhance the resilience of the ocean and mitigate the effects of climate 

change. Moreover, the full implementation of the proposed measure would contribute to the protection 

of (migratory) species as it preserves areas that connect important habitats and functions (e.g. refuge 

areas, reproduction areas, feeding grounds, resting areas). In this respect, no-use areas within the MPA 

network will substantially contribute to the protection of species and habitats by creating refuge areas 

and recovery space. Furthermore, they represent scientific reference areas on a regional scale. 

 

Reference areas will allow better understanding of A) effects of human activities on the marine 

environment, B) definition of (close to) natural conditions of ecosystem components (baseline) and C) 

the recovery duration of marine ecosystem components after disturbance. A) to C) can be assessed by 

using the data gathered from scientific montoring within the reference areas. This scientifically based 
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knowledge can be used to inform decision-makers and improve MPA management measures as well as 

marine spatial planning (MSP). In marine spatial plans possible buffer zones would need to be taken into 

account for human activities which have a long-distance effect.  

Cost, cost-effectiveness of measure: 
Monitoring constitutes the main costs for the proposed measure. Studies show that no-take areas often 

lead to increases in fish stocks and biomass, and an increase in different ecosystem services, thus leading 

to an increase in revenue. 

Feasibility: 
The measure could be timely implemented. However, it depends on administrative and scientific 

capacities (financial and human resources), which are subjected to the political will to enforce the 

measure (and social acceptance). The measure will have an immediate effect on state components. 

However, periods until the full effects become visible depends on the habitats and species inventory, e.g. 

on the growth and reproduction rate of species, their life span and tolerance against disturbances.  

Measure should be tied to the proposed expansion of the MPA network in the Baltic Sea (see other 

submitted synopses on MPAs). 

Follow-up of measure: 
Update management plans based on the knowledge from the monitoring of reference areas and 

management effectivennes assessment (adaptive management). 

Background material: 
The Swedish government’s proposal for no-use areas: https://www.havochvatten.se/hav/uppdrag--

kontakt/vart-uppdrag/regeringsuppdrag/regeringsuppdrag/marina-skyddade-omraden-utan-lokal-

mansklig-paverkan-2018.html 
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https://www.havochvatten.se/hav/uppdrag--kontakt/vart-uppdrag/regeringsuppdrag/regeringsuppdrag/marina-skyddade-omraden-utan-lokal-mansklig-paverkan-2018.html
https://www.havochvatten.se/hav/uppdrag--kontakt/vart-uppdrag/regeringsuppdrag/regeringsuppdrag/marina-skyddade-omraden-utan-lokal-mansklig-paverkan-2018.html
https://www.havochvatten.se/hav/uppdrag--kontakt/vart-uppdrag/regeringsuppdrag/regeringsuppdrag/marina-skyddade-omraden-utan-lokal-mansklig-paverkan-2018.html
https://doi.org/10.1093/icesjms/fsx059
https://www.researchgate.net/publication/260085310_Global_conservation_outcomes_depend_on_marine_protected_areas_with_five_key_features
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Strengthening the management of the Baltic Sea MPA network by introducing key 
management elements to increase effectiveness of protection 

Submitted by: 
HELCOM ACTION project, WP 3 

 

Description of measure 
Approximately 2/3 of the current Baltic MPA network is covered by approved management plans. 

However, few sites only can be considered as effectively managed due to a lack of: 

1. quantitative conservation objectives for marine areas and conservation features;  

2. relevant indicators for management performance and conservation status;  

3. monitoring and evaluation of conservation features and human activities/pressures; including 

underwater habitats and other relevant features inside MPAs  

4. common assessment methodology for MPA management effectiveness based on the results of 3.;  

5. transfer of results of management effectiveness assessment to the implementation of adaptive 

management of the network;  

6. concrete measures dealing with pressures and/or human activities. 

In order to achieve effective MPAs with quantitative, clearly defined, harmonised and monitored 

measures, strengthening the management of the Baltic Sea MPA network can be achieved by  

- securing funding for developing a harmonised approach to deal with the most important human 

activities that affect the status of conservation features,  

- implementing common management guidelines, and  

- developing qualitatively new management plans or improving existing management plans for all 

MPAs of the network. 

Activity:  
Activities below were identified in the recent MPA management effectiveness assessment to be the least 

managed: 

Transport – shipping (incl. anchoring, mooring)  

Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 

Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 

Pressure: 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 

Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

Incidental catches of  birds and mammals 

Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 

State: 
Seabed habitats 

Pelagic habitats 

Birds 

Mammals 

Red listed species and habitats 

Extent of impact: 
Impact of the action is expected at the Baltic wide MPA network level, which currently accounts for 

nearly 900 Natura 2000 sites distributed over 18% of the Baltic area, including both coastal and offshore 

waters. 

Effectiveness of measure 
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The measure is oriented towards reaching effective MPAs both at single site and whole network level. It 

addresses key elements, that support management effectiveness (sensu Hockings et al., 2006) and allow 

its monitoring and update following adaptive management principles. It will address all the marine and 

coastal habitats and species covered by MPA’s through implementation of HD and BD, but also other 

ecologically relevant conservation features. 

Cost, cost-effectiveness of measure: 
This measure will mainly generate costs for improving or developing MPA management plans as well as 

implementation of effective monitoring systems in the MPA network. On the long-term run, costs of loss 

of ecosystem functioning due to ineffective management and subsequent restoration are higher than 

introduction of effective measures and gaining benefits through supported ecosystem functioning (EEA, 

2010). A regionally harmonised approach dealing with the most important human activities as well as 

application of common management guidelines for the entire network should secure cost-effective 

implementation of the action at the countries’ level.  

Feasibility: 
Technical implementation is feasible within 5 year involving expertise of researchers and MPA managers 

from HELCOM contracting parties. HELCOM administrative and technical support using existing 

infrastructures (HELCOM Network for Marine Protected Area Management, HELCOM MPA database, 

etc.) will be needed for coherent progress at regional level. 

Follow-up of measure: 
Establishment of routine management effectiveness evaluation at the network and individual site level 

will be necessary in order to follow-up success of undertaken measures. This will need to be realised at 

regional level under the agreed scheme, frequency and reporting format. 

Background material: 
The background information for this proposal comes from conclusions and recommendations drawn by 

HELCOM MPA Management Workshop (2018), and knowledge gained via reviewing multiple 

management plans of the Baltic marine protected areas distributed in different countries. Part of 

information on limited management extent is derived through the analysis of questionnaire data 

received from several countries in the end of 2019 during implementation of HELCOM ACTION project 

(not published).  
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Protect functionally important ecosystem elements and ecologically significant areas in 
order to create a regionally coherent network 

Submitted by: 
ACTION project WP3 

 

Description of measure 
1. complement the list of currently prioritized conservation features with the key representative 

habitats identified based on function for the ecosystem/provisioning of ecosystem services. 
2. produce an improved map of habitats and species distribution on a regional scale including 

where the habitats would exist under climate scenarios. 
3.  regional scale planning to ensure coherence at the network level Ensure that marine spatial 

plans are based on the ecosystem approach (EBA), recognise the benefits of individual MPAs and 

MPA networks beyond nature protection, and include them as an integral part of the plans. 

Ensure that MSP plans contribute significantly to mitigation of impacts from blue economy 

activities exerted on MPAs, and that marine spatial plans are duly taken into account in more 

detailed sector plans and zoning.  

4. recommendation on how to expand the existing network (designating at least 30% of the Baltic 
Sea as MPAs by latest 2030)  

5. provision broadened national legislation to ensure protection of additional conservation 
features. 

Activity:  
Not applicable 

Pressure: 
Not applicable 

State: 
The measure will contribute to an improvement 1) of a specific element (e.g. species, habitat, substance, 
type of litter) and 2) of a specific feature (e.g. abundance, concentration, amount, population condition)] 
If implemented and properly managed the measure will contribute to the improved state of biodiversity 
in general, as well as specifically to the Baltic sea species abundance and distribution both inside and 
outside the network of protected areas. It will secure higher resilience and provisioning of ecosystem 
services.  
 
Pelagic habitats 
Birds 
Mammals 
Fish 
Red listed species and habitats 
 Seabed habitats 

Extent of impact: 
Impact of this measure would be regional. The measure would  increase both the added value of the 
existing MPA sites and of the network as a whole and the contribution of spatial conservation measures 
towards achieving GES. 

Effectiveness of measure 
The measure would help to  

- update information about key functional elements and habitats that may be common but have 

an important role in sustaining the biodiversity and resilience of the Baltic Sea. 
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- mitigate effects of climate change  and would, by increasing coherence of the network, also 

provide flexibility in the face of climate change and its effects on habitats and species 

distribution. 

Cost, cost-effectiveness of measure: 
By using the existing network as a basis and modifying it in order to optimize the effectiveness should 
minimize costs and improve cost effectiveness. Various studies show that effectively managed MPAs lead 
to increases in ecosystem services and therefore are cost-effective (e.g. Sala, Giakoumi, 2018). 

Feasibility: 
The first 3 steps are regionally considered feasible and would build on existing national mapping data 
and modelling methods. They would also bring added value to a number of existing HELCOM processes. 
The designation of the proposed MPA network and changes in national legislation is for national 
implementation, but HELCOM can help support this work and come with recommendations on how to 
carry out these steps, if needed 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
A process of appointing additional MPA’s is ongoing in Denmark to fulfil the obligations set by MSFD 
(Edelvang et al., 2017a,b). Denmark also identified gaps in their current network, both in terms of 
coherence and in what habitats and species are protected (Göke et al, 2019). 
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Areas around windfarms as potential refugia 

Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
Maintain areas around windfarm construction free from fishing activities, particularly those impacting 
the seafloor, to support benthic habitats and communities and the associated food web. The role of such 
areas, particularly within a broader network of benthic habitats or protected zones, should be regulated 
and researched to understand the potential benefit in supporting Good Environmental Status. 
Construction of windfarms create an initial and often immediate impact on the benthic habitats, the 
footprint of the structures clearly creating a loss of habitat. These areas, however, may subsequently 
attract and provide refugia for species, mobile (e.g., pelagic) and more sedentary (e.g., benthic species). 
In addition, the new constructions provided by hard structures could perceivably represent habitat for 
certain species associated with hard substrates. More significantly, these areas may represent important 
staging points for certain species and the associated food webs, and processes linked with them. These 
areas should be tightly regulated to prevent activities (e.g., prevention of fishing or shipping) that cause 
disturbance of the seafloor and pelagic habitats (and associated biota), and the biodiversity and status of 
these zones should be monitored and researched to fully understand their potential contribution to 
Good Environmental Status in the Baltic Sea region.  
 

Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Multiple ofther activities also relevant 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 

State: 
Seabed habitats 
Pelagic habitats 

Extent of impact: 
Local in most direct sense but with broader regional importance (e.g. refugia and reference areas). 
 

Effectiveness of measure 
 

Cost, cost-effectiveness of measure: 
 

Feasibility: 

Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
focussed assessment on reference areas would likely be valuable. 
 

Background material: 

References 
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Specific measures to address and protect all biogenic structures 

Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 

Description of measure 
Biogenic structures on the seafloor should be explicitly protected and be off limits for activities that 
cause physical disturbance. The slow recovery or irreversible loss of such structures require strict 
measures to protect them. 

Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Multiple ofther activities also relevant 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Seabed habitats 

Extent of impact: 
Local in most direct sense but with broader regional importance as biodgenic structure have long 
recovery times (if recoverable at all). 

Effectiveness of measure 
 

Cost, cost-effectiveness of measure: 
 

Feasibility: 
 

Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
focussed assessment on key areas would likely be valuable. 

Background material: 
 

References 
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Set a regional binding roadmap to achieve a climate neutral Baltic Sea region by 2040 and 
just transition to align with the 1.5°C threshold. 

Submitted by: 
Coalition Clean Baltic 

Description of measure 
HELCOM countries should develop and implement a regional binding roadmap to achieve a climate 
neutral Baltic Sea region by 2040, including phase out of fossil fuel emissions and investment in low 
carbon energy technologies and energy efficiency and enhanced carbon sinks. The roadmap should also 
ensure and integrate a just transition to support and protect all actors involved in the process. 

Activity:  
Non-renewable energy generation (fossil fuel and nuclear powerplants) - Investment in low carbon 
energy technologies and energy efficiency and enhanced carbon sinks - Extraction of oil and gas, 
including infrastructure (e.g. pipelines) 

Pressure: 
Climate change is cross cutting affecting all areas.. 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances. The measure contributes to mitigation of the climate environmental impact, both 
regionally and globally.  

Extent of impact: 
The impact is Baltic wide but also global within the framework of the objectives set in the Paris 
Agreement.  

Effectiveness of measure 
Climate change is adding more pressure to a fragile ecosystem already affected by anthropogenic 
impacts such as eutrophication, pollution, overfishing and habitat loss. The predict impact of a 2°C 
temperature increase on Baltic Sea marine biodiversity is so serious that policy actions must safeguard 
that such a temperature rise is not reached. The impact of a 4°C increase would be a catastrophic 
scenario, giving adverse ecosystem changes for the Baltic Sea. Thus, the measure should be an integral 
part of the EU and UN strategies to address climate change and achieve 1.5°C goal of the Paris 
Agreement. Baltic Sea countries should align with the ambitious targets set in their national plans and in 
the European Green Deal for long-term global goals as early as possible, but no later than by 2050, to 
phase out all fossil fuel emissions. The transition to achieve climate neutrality in the Baltic Sea region 
should include phase out of coal and financial flows and investment into production of oil and gas, 
investment in low carbon energy technology and energy efficiency and enhanced carbon sinks, set a 
target for doubling CO2 removal through carbon sequestration, in particular through ecosystem 
restoration (i.e. natural forest, wetlands, extensive grasslands and coastal zones). Climate action and 
clean energy transition are closely linked with social justice. For this reason, a just transition is 
fundamental to ensure that the goal will be achieved in a fair, inclusive and successful way.  

Cost, cost-effectiveness of measure: 
Achieving the climate neutral Baltic Sea region by 2040 and just transition will require actions and funds 
by all sectors of the economy. According to EU data, to achieve a net-zero GHG economy, investment 
should increase from 2% to 2,8% of the EU´s GDP annually (around €520-575 billion).  

Feasibility: 
Urgent measures are required to meet the target of 1.5°C but some actors involved have a tendency to 
protect the status quo and keep carbon-intensive industries alive.  

Follow-up of measure: 
Follow-up systems will be developed and implemented by EU (European Green Deal) and also UN within 
the framework of the Paris Agreement.  

Background material: 

https://ec.europa.eu/clima/sites/clima/files/long_term_strategy_brochure_en.pdf
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CCB Report “Climate change in the Baltic Sea region” (2015) 
EU Commission “Going climate-neutral by 2050” (2018) 
UNEP “Emissions Gas Report 2019” 
UN Paris Agreement (2015) 
IPCCC Special Report “Global Warming 1.5°C” (2018) 

References 
AirClim Briefing “Phasing out coal in Europe by 2025” (2019) 
EU Commission, European Green Deal (2019) 
Article 3.1 of the Helsinki Convention  
 

https://ccb.se/wp-content/uploads/2015/11/CCB-Climate-Change-report1.pdf
https://ec.europa.eu/clima/sites/clima/files/long_term_strategy_brochure_en.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/30797/EGR2019.pdf?sequence=1&isAllowed=y
https://unfccc.int/resource/docs/2015/cop21/eng/l09.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf
https://www.airclim.org/sites/default/files/documents/briefing-16.pdf
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
http://www.helcom.fi/about-us/convention/

