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Background 
Previous efforts in HELCOM addressed fisheries and their interactions with habitats and species in the 

BALTFIMPA project (completed in 2013). This effort produced a preliminary version of a “Generic Tool”, 

which listed qualitative ranges of sensitivities for each fishing gear/habitat interaction. 

Building up from it, a HELCOM-coordinated project called BalticBOOST was launched with co-financing from 

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

assessments and knowledge base for development of measures 2015-2016). BalticBOOST will develop 

assessment tools and set up data arrangements to support indicator-based assessments of the state of and 

pressures on the Baltic Sea. 

BalticBOOST WP 3.2 partners are DTU-Aqua (technical lead), SLU-Aqua and the Thünen institute, which are 

coordinated by HELCOM. This WP proposes to deliver a Baltic-wide quantitative inventory of fishing gears 

and their interactions with the seafloor habitats, based on data and literature and with a focus on case 

studies. This inventory is also called a “tool” and will contain detailed spatial information on fishing 

activities and their pressures (fishing coverage and intensity by gear types) as well as spatial explicit 

interactions between fisheries and habitats and species in representative test cases. 

The main goal of the tool developed under BalticBOOST WP 3.2 is to provide management-relevant 

information on the effects of fishing as a pressure on the seafloor as well as on the methodology to 

evaluate such effects. 

Action required 

The Meeting is invited to: 

- take note of the information 

- consider the appropriateness of the proposed approach, with a view to the general progress and 
work of the sustainable fisheries group and 

- provide guidance, if needed, on the approach. This could be done in writing after the meeting no 
later than the end of May. 
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BalticBOOST WP 3.2 - Development of a tool to assess the impact of 

fisheries on seabed habitats 

 

Definitions 

The mechanism through which human activities, such as fishing, has an effect on any part of the ecosystem 

is called pressure. The resulting disturbance or stress exerted by the pressure depends on the both 

temporal frequency, spatial extent and intensity of the activity. The effects (or consequences) of a pressure 

on an ecosystem component are defined as its impact. 

To evaluate the effect or impact of a pressure, one needs to take into account the sensitivity of respective 

ecosystem components (i.e. habitats or species) to the disturbance or stress. Sensitivity can be defined as 

the ability of the habitats or species to withstand the pressure (i.e. resistance) and the ability to recover 

from the pressure (i.e. recoverability).  

Resistance characteristics indicate whether a receptor can absorb disturbance or stress without changing 

character. Recoverability (resilience) is the ability of a receptor to recover from disturbance or stress. If 

individuals die, the recoverability depends on the migration of larvae or adults from other areas.  

 

Detailed outline 

BalticBOOST plans to develop a Baltic-wide quantitative fishing pressure evaluation tool based on the 

ongoing EU-FP7-BENTHIS project and the ICES WGSFD working group work. This quantitative based tool 

could consists of the following: 

a) Estimation of quantitative fishing pressure (intensity per year expressed as the ratio of the accumulated 

swept area by the bottom contact gears over the area of the grid cell) based on individual vessel specific 

VMS data and by type of fishing gear with high resolution in time and space, i.e. in fine grids with a grid cell 

resolution of 1 by 1 minute –based on VMS data;  

b) EUNIS level 3 habitat map, 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);  

c) Cumulated fishing pressure by habitat and percentage of total habitat area affected by fishing gear and 

fishery in total obtained by overlaying a) and b); 

d) Physical impact / abrasion estimates by fishing gear (indicators obtained from the EU-FP7-BENTHIS 

publication by Eigaard et al. 2015) are coupled with the above fishing pressure data by gear to estimate 

respectively surface and subsurface abrasion impacts (Eigaard et al., submitted to ICESJMS), i.e. to estimate 

fishing intensity and distribution with surface and subsurface impacts, respectively, by gear and habitat, as 

well as percentage of the total habitat area impacted with surface impacts and the percentage with sub-

surface impacts, respectively;  

e) in the long term the indicators suggested could include also impact evaluation of longevity of the EUNIS 

level 3 habitats according to fishing pressure exerted, i.e. whether a habitat has been impacted when 

trawled once, twice, or several times, within the theoretical framework described by Rijnsdorp et al. (2016) 

and further applied by Eigaard et al., (submitted to ICESJMS) to quantify the seafloor integrity on each 

EUNIS habitat and across European regional areas. Overlaying the fishing pressure intensity and distribution 

with the longevity distribution of the untrawled infaunal community, the framework aims at estimating the 
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seabed integrity as the proportion of the biomass of benthic taxa where the trawling interval at the 

subsurface level exceeds their life span.  

The final output should therefore be able to offer a quantitative approach on how to interpret the physical 

abrasion maps deduced from fishing activities. The outcomes can contribute to assessing progress towards 

reaching Good Environmental Status for seabed habitats and in regards to the seafloor integrity MSFD 

descriptor which is developed under other HELCOM activities.  

Link to BalticBOOST WP 3.1 

Under WP 3.1, a comprehensive look on sea floor pressures is undertaken in order to set literature-based 

weighing scores. This is done by assigning scores reflecting the impact of specific pressures on species 

ecosystem components, as also called the Baltic Sea Impact Index (BSII see BSEP 125, HOLAS I). Table 2.1, 

from BSEP 125, is an example of how such scoring can be done. 

 

The quantitative tool developed under WP 3.2 will provide informative input to BalticBOOST WP 3.1 and to 

the development of the BSII which uses a semi- quantitative approach to assess impacts on ecosystem 

components. This will be done by providing classes (intervals) of fishing impacts, which cover and are 

adapted to comparable/similar (weighing) scores of different levels of impacts as used in the BSII. A similar 

work, with an approach close to the BH3 tool from OSPAR, is currently being developed by several ICES 

working groups, also for the Baltic Sea and focusing on fishing pressure. The first outcome of this work is 

expected by the 4th of July.  

WP 3.1 could review and uptake the ICES work following the BSII approach used in HELCOM. To this end, 
WP 3.1 needs to compare and discuss the BSPI/BSII with the BH3 approach. A report has been produced 
and the discussion is underway. 

WP 3.1 can assign scores based on literature and the outputs of WP 3.2, using the information on pressure 
on biological components of the habitat as a proxy for the overall pressure on the habitat itself, where no 
other information is available. EUNIS level 2/3 definitions of habitats could be used to define the spatial 
resolution at which to work and HELCOM HUB level 5/6 species could be assigned to these habitats based 
on the correspondences between EUNIS and HUB. If possible, resistance and recoverability scoring should 
be kept separated, rather than lumped into sensitivity. When scoring and mapping, salinity should be taken 
into account, if possible, as it is still one of the main factors shaping the distribution of Baltic communities. 

 

Test cases 

Within test cases, actual abundance and distribution data of benthic communities will be analyzed in 

relation to the extent of fishing pressure. Ideally the data sampled in different parts of the case area 

contain different intensities of fishing pressure. Such intensity gradients will then be compared with 
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occurrences of species which will illustrate the outcome of varying fishing intensities on their distributions 

and abundances. The resulting patterns can then be compared to results from other studies. 

This analysis could produce locally detailed maps of fishing pressures and the ecosystem response to those 

pressures. Ideally this will give information on assemblage structures present at different pressure level and 

information on what these pressure levels could mean in other areas. However although species resistance 

probably is the same all over the Baltic (although decreasing with decreasing salinity) resilience is very 

much area dependent as it depends on the inflow of larvae and adults and is therefore more difficult to 

assess.  

For example, on a case specific basis, the quantitative tool used at the Baltic scale can be applied, with the 

addition of an integrated analysis of fishing pressure data and benthic invertebrate data in order to 

evaluate influence of fishing pressure on benthic invertebrate biodiversity/abundance for different types of 

EUNIS Level 3 habitats. 

Some test cases have been selected in the Fehmarn Belt and Hanö Bay areas, based on the availability of 

data, and analyses are already underway. Collecting data from other areas as test cases has proven to be 

challenging but the project might still consider some cases in the eastern side of the West Baltic, should the 

data become available at a later stage. 

 

Future work timeline 

Theme 3 of BalticBOOST, including WP 3.2, will convene in a workshop to be held in Copenhagen at the 

ICES premises 2-3 June 2016. During this meeting WP, 3.2 members will consider the advice from FISH 

group, if any, and make a final decision on the approach to be followed. Draft outputs of the WP 3.2 work 

are tentatively going to be produced by the end of September 2016. Following that, the draft is going to be 

reviewed by ICES external experts and their comments will be integrated in the final version, which is to be 

ready at the end of the project in December 2016.  

WP 3.2 final outputs will consist in a report on the methodology used, a quantitative definition of fishing 

gear interactions with the seafloor habitats with test-case examples. The outputs of WP 3.2 could be 

therefore used by natural resource managers around the Baltic to evaluate current management practices. 

The outputs will also support the HELCOM holistic assessment and revision of initial assessment under 

MSFD where there is a criterion and requirement related to assessing impacts on seafloor. The semi-

quantitative scores will be produced as outputs of WP 3.1.  
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