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Outcome of HELCOM BalticBOOST workshop on Physical loss and damage 

to the seafloor 
Introduction  

BalticBOOST project is a HELCOM coordinated EU co-financed project aimed to develop assessment tools 

and set up data arrangements to support indicator-based assessments of the state of and pressures on the 

Baltic Sea (Baltic Sea project to boost regional coherence of marine strategies through improved data flow, 

assessments and knowledge base for development of measures, September 2015-December 2016). Within 

Theme 3, BalticBOOST addresses physical loss and impacts to the sea floor. This theme explores ways to 

determine how much disturbance from different activities that specific seabed habitats can tolerate while 

remaining in Good Environmental Status (GES). A tool for assessing the impacts of fishing gear on specific 

habitat types and species is also being developed. Guidance for Theme 3 is provided by HELCOM groups 

GEAR and FISH. Theme 3 partners are the Finnish Environment Institute (SYKE), the Technical University of 

Denmark (DTU Aqua), the Swedish University of Agricultural Sciences (SLU Aqua), the Thünen Institute, the 

Leibniz Institute for Baltic Sea Research Warnemünde (IOW) and ICES. 

 

Workshop 
The workshop was held on, 2-3 June 2016 at the premises of ICES, Copenhagen, Denmark.  

The general aim of the workshop was to continue the development work on physical loss and damage to the 

seafloor carried out under the BalticBOOST project.  

More specifically, the aim of the workshop was to support the development of:  

 work protocols for fisheries and non-fisheries impacts evaluation  

 methods for their integration in assessments of multiple pressures  

 principles for defining environmental target for pressures on seabed habitats  

The agenda of the Meeting is contained in Annex 1. 

The Meeting was attended by representatives of Denmark, Poland, Germany, Latvia, Lithuania and Sweden, 

partners of the BalticBOOST project and observers to HELCOM according to the list of Workshop Participants 

as contained in Annex 2. 

The Workshop was co-chaired by Mr. Samuli Korpinen, Finland, and Mr. J. Rasmus Nielsen, Denmark. Ulla Li 

Zweifel, Professional Secretary, and Marco Milardi, Project Coordinator, HELCOM Secretariat, acted as 

secretaries to the workshop. 

During the first day the workshop split into two subgroups to discuss the following: 
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- Sub-group #1 Definition of impact categories - Integrated approach to estimate impacts of fishing 

and other activities on benthic habitats: discussion on the approaches to ensure comparable 

sensitivity estimates of benthic habitats to human activities.  

- Sub-group #2 Definition of habitat/community sensitivity - Quantitative and semi-quantitative 

impacts of fishing and other impacts on benthic habitats: defining impact categories, sensitive 

habitats and linking with assessments of good environmental status.  

The conclusions and recommendations of the sub-groups are reflected in the main outcome. Notes from the 

sub-groups are included as Annex 3. 
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Overview of BalticBOOST Theme 3 
1. The HELCOM Secretariat presented the general aims and themes of the BalticBOOST project 

(document 1-3, document 2-1, Presentation 1) with particular focus on Theme 3, Physical loss 

and damage to seabed habitats. 

2. WP 3.1 of the HELCOM BalticBOOST project has the objective to analyze, on a case study basis, 

how benthic ecosystems will be affected under various human activities and consequent 

pressures, and how this is reflected in environmental status classifications. This will provide the 

basis for setting environmental targets, i.e. the reduction in pressure that is required to achieve 

GES. The ultimate aim of the HELCOM BalticBOOST WP 3.1 is to propose a step-wise guidance 

for Contracting Parties to the Helsinki Convention to develop environmental targets for human 

activities and pressures affecting the benthic habitats that can also be used for EU Member 

States under the MSFD article 10. 

3. WP 3.2 will develop a Baltic-wide quantitative fishing pressure identification and evaluation tool. 

The estimation of fishing intensity, sensitivity parameters and the impact assessment estimation 

is following the EU FP7 BENTHIS Project approach. WP 3.2 will be harmonized with BalticBOOST 

WP 3.1, so as to give meaningful parameters on which to develop principles for environmental 

targets. 

4. Under WP 3.1 a literature-based review is undertaken to estimate the impact of non-fishery 

pressures on the sea floor pressures. This is done by assigning scores reflecting the impact of 

specific pressures on species ecosystem components. The quantitative tool to estimate impact 

of pressures of fishing activities developed under WP 3.2 will provide informative input to 

BalticBOOST WP 3.1 as well as to the further development of the Baltic Sea Impact Index (BSII) 

taking place under the ongoing HELCOM coordinated EU co-financed TAPAS project. 

5. WP 3.3 is defining relevant data sets and data arrangements for pressures and activities affecting 

the seabed, to cater for BalticBOOST project as well as other needs in HELCOM. 

 

Outcome of the WKFBI ICES workshop 
6. The ICES Secretariat presented a summary of the work of the WKFBI ICES workshop that was held 

31 May-1 June 2016, at ICES, Copenhagen, and in the particular the outcome of testing the ICES 

approach to assess impacts of fisheries on seabed habitats (Presentation 2). The ICES WKFBI 

workshop report will be peer-reviewed and lead to ICES Advice that will be published and 

available on ICES web-site on the 4th of July 2016. 

7. The WKFBI discussed different methods to assess fishing impact on benthic habitats based on 

expert judgement (WKFBI-ICES approach and OSPAR BH3) and a quantitative evaluation of the 

benthic community (BENTHIS 1-longevity and 2-Population dynamic model). All methods 

combined information on spatial distribution of benthic habitats, with sensitivity scores 

(considering resistance and resilience) and maps of fishing intensity, resulting in maps with 

fishing impact scores.  

8. The intensity of fishing activities is categorized in both the WKFBI-ICES and OSPAR BH3 approach.  

This is not the case in the similar HELCOM approach (i.e. the Baltic Sea Impact Index, BSII) or the 

BENTHIS approach where intensity of pressures is provided on a continuous scale. The 

assessment of sensitivity of benthic communities used in WKFBI and BH3 is based on a 

combination of expert judgement and literature-based reviews. The resulting impact scores can 

be validated in areas with sufficient data on state and pressures. 
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9. The Meeting noted that long prevailing anthropogenic pressures have changed the marine 

benthic ecosystem and definition of GES as well as setting environmental targets is not 

straightforward. The Meeting also discussed whether GES can be a dynamic state that increases 

and decreases with prevailing pressures. Different views were expressed, with the dominating 

view being that the reference state (undisturbed condition) should be fixed while GES may vary 

due to changes in natural conditions but not due to changes in pressures.  

Recommendations from the workshop 

10. The Meeting discussed the importance of using a transparent approach for defining the 

Pressure/State relationship and impact scoring and proposed that a quantitative approach to 

establish the relationships should be used whenever possible, also as a basis for categorizing the 

impact such as in the WKFBI approach as well as BH3 and BSII. 

 

Progress of the BalticBOOST Theme 3 

The WP3.2 objectives, approach and the state of the play. 
11. J. Rasmus Nielsen, representative of Lead partner DTU Aqua of BalticBOOST Theme 3 WP 3.2, 

presented the assessment of impacts from fishing as developed in the FP7 BENTHIS project and 

as proposed to be used in BalticBOOST (Presentation 3).  

12. The approach estimates quantitatively the footprint per gear type based on the methods 

described in Eigaard et al. (2016) (see Table 1). When multiplying the information on gear specific 

footprint with the fisheries effort exerted by gear (done at a very high spatial resolution) then a 

quantitative and continuous estimate of the fishing intensity (abrasion) on the seabed is 

obtained. This quantitative and continuous estimate can subsequently be categorized, if found 

appropriate, in WP3.1.  

13. Two methods are currently used to define sensitivity in the BENTHIS approach: using longevity 

(life span) and a population dynamic model (mortality and recovery). Different habitats and/or 

communities and/or selected species assemblages and/or a key species can be defined by their 

longevity (life span) composition (%biomass) and compared with the untrawled community.  

14. Impacts on the seafloor are estimated by multiplying the estimates of cumulative fishing 

intensity and estimates of sensitivity, e.g. longevity. The product of the cumulative intensity and 

longevity estimates the fishing impact quantitatively and on a continuous scale, e.g. x% of 

cumulative biomass impacted can be calculated.  

 

Table 1: Overview of BENTHIS Approach 
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FOOTPRINT BY GEAR EFFORT BY GEAR ABRASION SEABED / ANALYSIS / MODELLING

SELECTIVE EXTRACTION POPULATIONS

Gear Specific Footprint X Fishing Effort → Fishing Intensity (Abrasion) Static or Dynamic

(surface, subsurface)

Gear Specific Selectivity X Fishing Effort → Catch by Species /&Size (Selective Extraction) Static or Dynamic

PRESSURE (ABRASION) SENSITIVITY IMPACT & DESCRIPTOR ANALYSIS / MODELLING

RESISTANCE/RESILIENCE

Cumulative Fishing Intensity X Longevity → MSFD Seafloor Integrity Index Static or Dynamic

(surface, subsurface) (sensitivity) BENTHIS SBI (Seafloor Benthic Index)

 by gear and habitat

Cumulative Fishing Intensity X Catch by species → MSFD Selective Extraction of Species Static or Dynamic

(surface, subsurface) Fishing mortality indicators

 by gear and habitat (impacts on populations and fisheries)

 

15. When estimating the impact on seabed habitats, fishing pressure maps of fishing effort by 

bottom impacting fishing gears (vessel based VMS data scaled up to métier) is coupled with gear 

specific footprint data by vessel (surface, subsurface) to estimate Fishing Intensity (SAR=Swept 

Area Ratio = proportion of a grid cell fished divided by total grid cell area) on a fine resolution 

grid 0.05*0.05 degrees (c-square resolution). The fishing intensity maps are coupled with habitat 

maps (EUNIS level 3 habitat maps), at the same resolution as the fisheries data, where each grid 

cell is allocated to a certain EUNIS level 3 habitat (use of existing data for this applied to the fine 

resolution grid and with an identifier of main habitat by grid cell). The abrasion estimates 

according to métier are then multiplied with sensitivity parameters estimated (or obtained from 

literature) to obtain fishing impact in form of a Seafloor Integrity Index (SBI=Seafloor Benthic 

Index).  

16. It was clarified that the longevity approach does not take into account actual/observed age 

composition for a certain species according to categorization into a longevity group, but used a 

constant categorization of longevity for each species based on knowledge from literature. 

Consequently, the longevity is not dependent on the actual observed age distribution and 

different mortalities due to other factors during the lifetime of an organism. The principle is to 

compare untrawled communities (and the distribution of biomass over longevity) with trawled 

communities). 

17. It was noted that the longevity composition of already impacted fcommunities indicates how 

long the benthic animals can live in a disturbed environment, so that it is important to select sites 

with as low pressure as possible to assess longevity or to use literature based knowledge.  

18. The Meeting appreciated that a strength of the BENTHIS approach is that it can follow variation 

in pressures and impact over time on a continuous scale while the WKFBI approach, OSPAR BH3 

indicator and HELCOM BSII cannot. As such, the BENTHIS approach may both be used to assess 

the impact of trawling, given communities’ current state, and the time it takes for the community 

to recover (by comparing it with its reference state). 

Recommendations from the workshop 

19. The Meeting discussed whether longevity is a suitable indicator for cumulative impacts in the 

Baltic Sea where other pressures than fisheries are prevalent, e.g. eutrophication. It was noted 
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that the method does not, at the moment, allow integration of several non-fishery pressures, as 

the numeric data to support the indicators is not compiled. The results of case studies carried 

out under WP 3.1 are needed to conclude on the issue [see also discussions under subgroup 1 

and 2]. 

20. The Meeting proposed that recoverability could be considered to be independent of pressure 

while biotopes have different resistances to different pressures and resistance should therefore 

be assessed for specific pressures. Resistance and recoverability should thus be scored separately 

and aggregated as ‘sensitivity’ for impact evaluations. 

21. The Meeting noted that the BalticBOOST WP 3.1 and 3.2 can contribute to the assessment of 

benthic habitats, carried out by the BSII method. The WP 3.2 produces estimates of fishing 

impacts which can be integrated with the non-fishery impact estimates in the WP 3.1. Methods 

to link multiple pressures however need further consideration (see next section). 

 

The WP 3.1 objectives, approach and the state of play 
22. Henrik Nygård, representative for the Lead Partner SYKE, Finland, presented the objective of WP 

3.1. (Presentation 4). 

23. The aim of WP 3.1 is to define how much disturbance that benthic communities and habitats can 

tolerate and still remain in Good Environmental status (GES) and use this information as a basis 

for formulating environmental targets.  

 
Figure 1. Schematic figure of the relations of GES (green area), maximum allowable pressure which 

is at GES (vertical line) and the environmental target (blue arrow of reduced pressure) on the 

horizontal pressure gradient (red arrow). The scheme assumes that the link between GES (presented 

as a fuzzy area) and the maximum allowable pressure is set. 

 

24. In WP 3.1 relevant pressures and activities affecting the seafloor have been identified and the 

Impact of non-fishery has been reviewed based on literature. Currently around 270 

pressure/impacts on habitats and species have been recorded. The relationship between 

pressure and state will be tested in case studies. 

25. As basis for the work the WP has made the following distinction between loss and disturbance 

of benthic habitats: 

a. Physical loss: permanent loss of habitat (sealing, extraction) 

b. Physical damage (disturbance): temporary loss or damage of habitat (abrasion, 

smothering, siltation) 

26. The test cases will be carried out on two scales:  

a. local scale at sites where monitoring data is available e.g. sand extraction sites. 
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b. broader spatial scale where several pressures are acting and where general patterns 

between state and pressures will be evaluated.  

27. For benthic habitats only a limited number of indicators are available e.g. benthic quality indices 

developed under the Water Framework Directive and indicators used under the Habitats 

Directive. 

28. The aim of WP 3.1 to develop guidelines for a common approach to define environmental targets 

is currently being built on the following framework with two different starting points: 

a. Pressure based approach, screening phase (identify risk areas): 

- Start with considering areas that are heavily impacted by pressures to identify risk areas or 

areas where pressures is increasing 

- Analyse the link between pressures and activities in these areas. 

 

b. State based approach, screening phase: 

- Start from environmental status and identify areas with poor status 

- Identify which benthic elements that are impacted 

- Analyse the link the status to pressures in the area 

Analysis phase: 

- define how much pressure/activity is there in the area 

- which benthic/species/communities/biotopes are affected 

- correlate pressure data and GES assessment in the impacted area 

- define maximum allowable pressures 

- define environmental targets  

 

29. A screening phase will lead to the identification of relevant pressures and which elements of the 

habitats are impacted by these pressures. The analysis phase will investigate the thresholds for 

these pressures and will try to identify the maximum allowable intensity of pressures that is 

consistent with GES in order to develop guidelines to define environmental targets. 

Recommendations from the workshop 

30. The Meeting recognized that the task is challenging but that the draft framework offers a 

pragmatic way to outline a common approach to develop environmental targets at a broader 

scale, i.e. Baltic wide applicability. 

31. The Meeting noted that while pressures are typically aggregated when assessing impacts, they 

have to be disaggregated to make sense from point of management of pressures and this also 

applies for environmental targets which have to be defined for specific pressures. 

32. The importance of involving stakeholders in a dialogue when setting of environmental targets 

was noted, both nationally and regionally.  

33. The Meeting also noted the shortage of GES indicators for the benthic ecosystem and 

recommended that the project would also consider other environmental parameters in order to 

see thresholds or tipping points, indicating changes in environmental status. 
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The WP 3.3 objectives, approach and the state of play 
34. The HELCOM Secretariat presented the general aims and progress of the WP 3.3. The WP is 

mainly aimed at providing necessary data for the other WPs and to collect data for HOLAS II 

assessment. Several tasks have already been completed and the WP is progressing on schedule.  

 

Comparison between HELCOM BSII and OSPAR BH3 
35. Samuli Korpinen representative for the Lead Partner WP 3.1, SYKE, Finland, presented a 

comparison of the HELCOM Baltic Sea Impact Index (BSII) and the OSPAR BH 3 indicator. 

(Presentation 5). A comparison of the two methods was given as Annex 4 to Document 2/1. 

36. The impact index (BSII) is based on georeferenced data layers of anthropogenic pressures, human 

activities and ecosystem components, and on sensitivity (called impact weight scores) which 

estimate the potential impact of each assessed pressure on specific ecosystem components. The 

sensitivity is defined by recoverability and resistance. The ecosystem components can represent 

a species, community, biotope, or broad scale habitat. Sensitivity scores are obtained through 

expert based surveys and literature-based reviews.  

37. The weight scores combine the pressure and ecosystem component layers and are as such a 

sensitivity score for each specific combination of ecosystem components and pressure. The index 

is calculated per grid cells. In the initial HELCOM holistic assessment 5x5km grid cells were used 

while in the 2nd holistic assessment, planned for 2018, the aim is to use 1x1 km grid cells. 

38. In BSII, the scale of pressures (0-1), habitat sensitivity (0-4) and potential impact are given on a 

continuous scale. The ecosystem component is represented by presence/absence (0 or 1). The 

pressure intensities are log-normalized on a scale 0-1, where the maximum value is 1. Different 

types of pressures are considered, providing an estimate of cumulative impacts on the ecosystem 

components. 

39. The OSPAR BH3 approach is based on categorical expression of pressures (5 classes) combined 

with sensitivity classes (5 classes) resulting in a weighted disturbance matrix (1-9). The WKFBI 

approach is very similar, but uses only 4 pressure classes. The sensitivity classes are defined for 

characteristic species/communities/biotopes but could also be defined for the most sensitive 

species. By using categories, BH3 is not assuming a linear scale of sensitivity. A database with 

sensitivity values will be made publically available. The pressures considered are based on the 

existing list of pressure under MSFD and OSPAR. By providing pressure definitions, habitat 

sensitivity is assessed with respect to equivalent thresholds or bench marks. In BH3 there is 

currently no aggregation of pressures.  

Recommendations from the workshop 

40. The Meeting concluded that the spatial and temporal resolution in dealing with pressures is 

flexible and not conflicting between BSII and BH3. However since some countries are members 

of both HELCOM and OSPAR it was still recommended to use the same scales for scoring in the 

two approaches e.g. for sensitivity and to standardize the approaches between the Baltic Sea 

and the North Sea to the extent possible. 

41. The Meeting proposed that the two approaches should be carried out and compared in Kattegat 

area. 

42. The Meeting noted that spatial data in the Baltic Sea is available for the broad-scale habitats only 

and for a limited number of key habitat forming species however it was stressed that habitat 

sensitivity (recoverability, resistance) should be estimated on the basis of species, communities 

and biotopes as currently done in BSII and in BH3. Good information sources for the method are 

in La Riviere et al. (2016) and Tillin et al. (2010) [see also discussion under subgroup 1 and 2]. 
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43. The Meeting concluded that the current approach of scaling of pressures from 0-1 as used in the 

BSII does not necessarily result in comparable impacts between pressures and hence additional 

steps are needed for aggregating multiple pressures.  

44. The Meeting discussed the benchmarking approach suggested by Tillin et al. 2010 and proposed 

that a similar approach could be used in HELCOM to ensure comparability between pressures. It 

was agreed that the project will consider this and attempt to find a solution by autumn 2016, but 

it was also recognized that full implementation of this approach will require considerable 

resources and may only be fully implemented in the long term (e.g. HOLAS III). One option 

discussed was adjust the type of scaling as appropriate for the specific pressure i.e. a non-linear 

approach for pressures should be considered [see also discussions under subgroup 1]. 

45. The meeting noted that the assessment unit for impacts is 1x1km for BSII in the Baltic Sea, but 

proposed that the assessment of GES should be done by the 17 sub-basins of the Baltic Sea which 

also represent differences in salinity in the Baltic Sea. Sensitivity should therefore also be defined 

to different salinity classes, although not necessarily for each sub-basin [see also discussion 

under sub-group 1]. 

 

Case study on non-fishery pressures in Mecklenburg 
46. Kai Hoppe, representative for the WP 3.1 partner IOW, Germany, presented a concept for a case 

study on non-fishery pressures in Mecklenburg. (Presentation 6). 

47. The Meeting noted that the purpose of the case studies carried out under WP 3-1 is to: 

- evaluate if habitats are affected in a significant way compared to impacts from fishery 

activities i.e. is it relevant to define environmental targets for non-fishery pressures?  

- evaluate relevant scale for tentative definition of environmental targets for non-fishery 

pressures. 

48. The outcome can also contribute to the benchmarking of different pressures affecting the seabed 

habitat (cf. paragraph n. 44). 

49. The currently investigated case study area includes wind farm construction sites and sites of 

sediment extraction. As concerns extraction of sand and gravel, data on e.g. tonnes material 

extracted is available but that precise information on the extraction sites is sometimes restricted. 

Detailed information on the type of gravel (grain size) for the case study was for examples 

retrieved separately through information from geological surveys.  

50. In the test study area the available monitoring data on benthic invertebrates, forming the basis 

for the HELCOM core indicator on status of benthic communities (BQI), has been collated. The 

Meeting noted that it is very rare that the monitoring stations overlap with the areas of interest, 

which is a relevant problem when trying to disentangle effects from pressures. The monitoring 

stations were also compared with EUNIS level 3 habitats as well as HELCOM HUB level 6 with the 

conclusion that it will not be possible to get information on the status of the benthic communities 

in all HUB level 6 biotopes.  

51. The preliminary results from the case study areas show that loss of seabed habitat from 

construction, dredging/dumping and sand and gravel extraction is small if assessed against broad 

scale habitats (EUNIS level 3) but can be large for finer biotope types or specific sediment types. 

52. The Meeting noted that in general, the damage to the seabed from construction seem to be small 

and short lived, damage from dredging and dumping seem to be small and continuous, and 

commercial sand and gravel extraction seem to be small if done properly but has a growing 
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demand and may eliminate certain types of finer-scale substrate patches, which also likely have 

specific biological characteristics. 

53. The Meeting noted that considerable work is needed to retrieve data at the detailed level of the 

case study and the proposal from BalticBOOST is to take a broad approach to assess loss and 

damage for non-fisheries data, e.g. to assume certain areal loss for piles, cables etc., to get a 

broad overview of loss.  

54. The Meeting recognized that for physical loss and damage to seabed habitats for non-fishery 

pressures, the relevant scale for environmental targets will likely be sub-basins but the evidence 

to support their development require local studies. 

55. Spatial scales should be appropriate to the pressures examined and they might vary depending 

on the nature of the activity/pressure. Different activities could require different scales and the 

scales might not be easily comparable. 

 

Recommendations from the workshop 

56. The Meeting proposed to strive to get hold of data from the EIAs carried out in association to the 

activities. Already published reports could give a better basis for physical impacts of 

constructions and this information (available mostly for the near-shore areas) could then be 

transferred to offshore areas. Theme 3 has already applied this approach to several pressures in 

the review of grey literature. 

57. The Meeting suggested that the non-fishery pressures will likely have some effect on benthic 

communities, on a more detailed level of habitat classification, and that this could be 

investigated during the work. 

 

Case study Vuosaari harbour Finland 
58. Henrik Nygård, representative for the Lead Partner SYKE, Finland, presented a case study from 

the Vuosaari harbour in Helsinki, Finland (Presentation 7). 

59. The area was constructed in early 2000s when a marine area was filled and the harbour and its 

shipping channels were dredged, the dredged material was disposed in separate areas, and sand 

was extracted from near-by extraction sites for the land fill in the harbour. Monitoring data is 

available from nearby monitoring stations (0.2-2.5 km distance from the harbour), showing 

immediate increase in turbidity after initiation of the construction as well as a continuous 

elevated level still remaining in 2015, likely resulting from the ship traffic. 

60. The benthic quality indicator BBI did not show clear responses to the construction and the 

analysis of BBI and water turbidity showed only limited correlation. The BBI was furthermore 

analysed in relation to a distance from the area of sand extraction showing no correlation. Lowest 

BBI was however generally measured at the start up period of the sand extraction activity, when 

turbidity was highest, and thereafter improving.  

Recommendations from the workshop 

61. The Meeting proposed not only to use indicators associated with GES boundaries when assessing 

impacts since for specific pressures, e.g. siltation, specific species can be more sensitive than 

others. Also, the tentative effect on macrophytes should be further explored if data is present. 

This proposal applies to all case studies. 
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Case study from Fehmarn Belt on intensities of fishery impacts 
62. J. Rasmus Nielsen, representative for the Lead Partner DTU Aqua, Denmark, presented a case 

study from the Fehmarn Belt (Presentation 8). 

63. The data set used combines all species and habitat data from 2009 and 2010 and fishing intensity 

for all Danish and Germany mobile fishing gear. Preliminary correlation plots were used to 

investigate possible correspondences between some of the biotic/abiotic factors and the fishery 

intensity. There seems to be small but significant negative effect of fisheries on biodiversity and 

number of individuals. At the species level, number of individuals is reduced in fished areas, but 

the biomass of a species might be actually increasing, possibly caused by selective mortality of 

certain classes of individuals.  

64. The DISPLACE model could be used to evaluate the impact of fisheries pressures and evaluate 

spatial management measures and their effects on both fisheries and biodiversity (fish stocks, 

seafloor habitats) arising from the displacement of part of the fisheries. 

65. Besides biodiversity, biomass given abundance (N) and longevity, other sensitivity indices such 

as e.g. BQI can be used to test the sensitivity of the index to the effect of fishing 

pressure/intensity. Potentially, an EIA carried out in the Fehmarn Belt area for the construction 

of structures could offer some insights on the potential effects of dredging/excavations and 

should be further considered during the project work. 

66. A potential Polish case study was considered at the Meeting but resources could pose a 

constraint on the ability of the project to run further analyses on the data that has been offered. 

The Theme 3 project coordinator, Marco Milardi, was invited to submit the Polish reports and 

analyses for further consideration by the Project.  

 

Any other business   
67. The Secretariat presented the HOLAS II process and its linkages with BalticBOOST. The Meeting 

noted that a first version of the 2nd HELCOM holistic assessment will be prepared by mid-2017 

and updated by mid-2018. The assessment of the status of the environment will by mid-2017 be 

based on the data from 2011-2015 and for the updated version on data from 2011-2016. 

Anticipated contribution from BalticBOOST Theme 3 is in the development of individual spatial 

pressure layers, in the development of impact score related to fishing activity and in the planned 

chapter that will address environmental targets. 

68. The Meeting noted that a second workshop of BalticBOOST Theme 3 is planned for autumn 2016, 
dates still need to be agreed upon between partners and will be communicated at a later stage.  

69. ICES was thanked for the contribution to and hosting of the meeting.  
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Annex 1 – Workshop Agenda 
 

Thursday 2 June  

10:00-11.00 Setting the scene: 

- Arrival and words of welcome, Practicalities 
- Introduction on BalticBOOST and Theme 3  
- Summary of the outcomes of the WKFBI ICES workshop 

11:00-12.30 Progress in the BalticBOOST Theme 3: 
- The WP3.2 objectives, approach and the state of the play. Clarifying 

questions. 
- The WP3.1 objectives, approach and the state of the play. Clarifying 

questions 

12:30-13.30 Lunch break  

13:30-16:00 How to link quantitative fishing pressure impacts with semi-quantitative 
measures of other sector impacts? 

- Quantitative and semi-quantitative impacts of fishing and other impacts 
on benthic habitats: defining impact categories, sensitive habitats and 
linking with assessments of good environmental status.  

16.00-16.20 Coffee break 

16.20-18.00 - Integrated approach to estimate impacts of fishing and other activities on 
benthic habitats: discussion on the approaches to ensure comparable 
sensitivity estimates of benthic habitats to human activities. 

Friday 3 June  

9:00-12.30 [continues from Thursday] 
- Presentation of approaches to link human impacts and GES by Baltic case 

studies. Workshop is invited to comment on the proposed approaches 
and recommend relevant data sources. 

12:30-13:30 Lunch break 

13:30-15:00 Other elements of the Theme 
- Update on the progress of WP 3.3 

Any other business and wrap up 
Linkages with HOLAS II 
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Annex 3 - How to link quantitative fishing pressure impacts with semi-quantitative measures 

of other sector impacts?  
 

Integrated approach to estimate impacts of fishing and other activities on benthic habitats: discussion on 

the approaches to ensure comparable sensitivity estimates of benthic habitats to human activities. 

 

Subgroup #1 - The role of pressures and how to combine different pressures into one cumulative 

assessment of impact. 

Group led by Samuli Korpinen 

Will the impact from different activity pressure be comparable if the habitat sensitivity is defined e.g. when 

combining fishery pressures and non-fishery impacts? 

The group considered an example of different pressures that are causing siltation (benthic trawling, dredging, 

disposal of dredged material). The impact of siltation on habitat type X may differ between different 

pressures/activities. Sensitivity is scaled for each pressures i.e. the impact should be directly comparable. 

However, when pressures are normalized, the average value is not necessarily comparable. Conclusion: the 

issue of scale has to be considered and adjusted; either for pressure or sensitivity scores. The group discussed 

this and in the following discussion in the plenary it was noted that a report by Tillin et al. (2010) approached 

the problem by dividing pressures according to their intensity (e.g. surface abrasion, penetrating abrasion) 

and by defining pressure intensities (i.e. benchmarking) at which the habitat sensitivity should be estimated. 

The group also discussed whether non-linear pressure-impact relations could be included in the BSII and this 

could also solve the problem. 

The subgroup discussed that biodiversity may increase e.g. in an areas where seabed habitat are lost due to 

construction of wind farms or where fish increase due to fishing closures. It was, however, noted that 

BalticBOOST will not consider this in the work as the new habitat is not the original. The group however noted 

that such compensation measures or use of environmentally-friendly practices should be considered by the 

cumulative impact indicators, but their inclusion could be considered in the longer term. 

Sensitivity 

The group proposed to keep sensitivity analyses on species/communities and habitats separate to distinguish 

between direct and indirect effect of pressures on benthic communities.  

The group recommended to make the sensitivity scoring at as high resolution as represented by available 

mapping/modelling i.e. include communities/biotopes when available. A possibility discussed was to assess 

sensitivity for characteristics species but only use the sensitivity scoring of the most frequent species/habitat 

for assessments on the relevant EUNIS level.  

The group noted that the results from use of the BSII indicates that sensitivities are not steering the outcome, 

pressure and habitat maps are more important.  

The group discussed whether BENTHIS approach can be applied to the Baltic Sea and noted that one limiting 

factor of the BENTHIS approach is that benthic invertebrates monitoring is only made on few habitat types 

(also relevant for other areas). 
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In HELCOM a common benthic index (BQI) will be used to assess the state in offshore areas of the Baltic Sea 

and can be used assess relationship state-pressure in offshore areas. However, in tests being carried out in 

BalticBOOST so far, no relationship has been established between non-fisheries pressures and BQI. A problem 

is that current environmental monitoring is not representative of many habitats types and rarely takes place 

in heavily disturbed areas e.g. mined areas. In particular, loss of habitat is very localised.  

Spatial scale 

Spatial scales: How to estimate extent of pressure from its sources. The group concluded that spatial extent 

of impacts from sediment dumping/dredging is well known with many examples existing in the literature. 

The group noted that seabed exposure should also be considered since it is affecting the pressure i.e. the 

extent of spread of sediments. A compromise on assessment scale needed to catch relevant spatial extent of 

pressures. 

Assessment scale: Assessment unit 1x1km for BSII in the Baltic Sea. Proposed assessment area: the 17 sub-

basins of the Baltic Sea, which also represent differences in salinity in the Baltic Sea. Will this require that 

sensitivity is defined for each assessment area? Yes, at least within different salinity classes (but not 

necessarily for each sub-basin). 

 

Subgroup #2 – Different approaches to sensitivity 

Group led by J. Rasmus Nielsen 

Different approaches are on the table on how to address sensitivity. A first decision should be made on 

whether sensitivity should be addressed at the habitat, community or other level. 

Recoverability is independent on the pressure, so it could be tackled first as it would be common, unlike 

resistance. Recoverability does have to do with connectivity and buffering capabilities. 

Recoverability depends on the rest of the habitat, but not on the type of the pressures, so it has to do at least 

with the part of habitat unaffected within a C-square. 

Can we work with key species for recoverability? Or should we work at another level (e.g. habitat)? 

It could be easier to use habitats as the basis for assessment of recoverability as some experiments show that 

the habitat conditions affect the recoverability rates. 

Recoverability depends on the species considered, and different species inhabit similar habitats in different 

areas of the Baltic, so it might not be possible to assess sensitivities at the habitat levels in the Baltic as it is 

done for the North Atlantic. Furthermore the gradient of salinity, depth/light penetration and latitude does 

not only influence the species distribution but might partly affect the recoverability time. 

Recoverability could be assessed at the biotope level. Can communities/biotopes be defined? HELCOM HUB 

has provided a grouping of biotopes at the community level and also BALANCE mapping is available for this 

purpose. 

The workgroup agreed that biotope level seems to be the most appropriate level for assessing recoverability. 

What parameters (and how) should be used to measure recoverability/resilience? The most dominant/most 

sensitive/typical species of a community could be used to measure recoverability. La Riviere et al 2016 

provides guidelines on how to choose typical species. 

The French definition of recoverability/resilience was deemed to be relevant also in the Baltic context (La 

Riviere et al 2016): 
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A habitat’s recovery is determined by its capacity for regeneration or recolonization (by adults, larvae, spores 

or propagules of its associated species).  

Resilience scale  

None    Low   Medium  High   Very High  

> 25 years  10-25 years   2-10 years  1-2 years  < 1 year 

Even if further thoughts could be put into accepting or modifying the scale, as very few species in the Baltic 

Sea have life spans >10 years. 

One issue is that in areas that are subject to a current level of pressure one probably finds communities that 

have changed according to that level of pressure. Thus sensitive species have probably disappeared and the 

community consists of more resistant species and/or more opportunistic species. These communities might 

seem to recover faster once that pressure has been partially lifted but the community might not be 

recovering to a state prior to all pressures. 

However this issue is probably beyond the ability of what is possible to discriminate within the project. 

Resistance should be assessed at the same level (biotope) as the recoverability. However biotopes have 

different resistances to different pressures, so resistance levels should be assessed for each pressure. Species 

communities also change due to the salinity gradient within the Baltic so resistance should be evaluated 

within salinity regimes, when possible. 

A number of parameters were discussed to decide which approaches are the most appropriate to assess 

resistance to pressures. There isn’t a single parameter that is enough to consider and multiple parameters 

need to be considered when assessing resistance. A list of elements that need to be considered (at a 

minimum): 

- BQI (containing abundance of species and biodiversity) could be a relevant parameter to assess some 

elements of the biotope. As long as BQI can be assessed across different biotopes, even using 

different sampling methods, it could be used as one (not the only) element taking into account 

biodiversity and abundance. However, it should be considered how the relative frequency of a 

species is corrected for number of individuals found in BQI calculations. 

- Furthermore, the salinity should be considered to standardize BQI, because there are fewer species 

in low salinity areas. These aspects should also be considered in relation to other indices, e.g. the 

BSIIMobility of the organism could play a role in resistance to different pressures, so should be 

considered together with position in the sediment (infaunal, epifaunal, mobile and a degree of 

mobility etc.).  

- Fragility of key species should also be taken into account 

- Longevity/population dynamics should also be considered as sensitivity parameters given BENTHIS 

results 

A basis for further work within the Project could be the consideration of draft sensitivities that have been 

estimated for fisheries pressures under WKFBI work. Sensitivities presented by Tillin et al. (2010) are also 

good resources although these are mainly derived for North Sea species. 


