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Background 
The HELCOM BALTFIMPA project, completed in 2013, created a preliminary version of a “Generic Tool” 
addressing fishing gears and their interactions with habitats and species. The BalticBOOST WP 3.2 will 
deliver a quantitative inventory of fishing gears and their interactions with the seafloor habitats, based on 
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 associated pressures (fishing coverage and intensity by gear 
types) as well as spatial explicit interactions between fisheries and habitats and species in representative 
test cases, with a particular focus towards seafloor integrity. 

WP 3.2 will be harmonized with BalticBOOST WP 3.1, “Development of joint principles to define 
environmental targets for pressures affecting the seabed habitats”, so as to give meaningful parameters on 
which to develop principles for environmental targets. 

WP 3.2 will also be harmonized with other HOLAS II processes like the BSII being developed under 
HELCOM-coordinated and EU co-financed TAPAS project. The BSII evaluates pressures from all relevant 
human activities on the Baltic Sea ecosystem components, including benthic species and habitats (see 
Annex I). The ongoing work in OSPAR and ICES will also be considered in this process and inspirations or 
good practices will be drawn from it. 

The main goal of the tool developed under BalticBOOST WP 3.2 is to provide management-relevant 
information on the intensity and spatial distribution of fishing pressure on the seafloor and possible effects 
of fishing as a pressure on the seafloor. 

The Meeting is invited to: 

- take note of the information, 

- consider the appropriateness and provide guidance on the proposed approach.  
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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 the 
impact causes mortality of 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 identification and evaluation 
tool based on the results of 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 international 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 (numbers obtained from the EU-FP7-BENTHIS 
publication by Eigaard et al. 2015, see Annex II) 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) This work could also include an evaluation of impact taking into account the 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, see 
Annex II) 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 communities, the framework aims at 
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describing the 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 be able to offer a quantitative approach on how to interpret the physical abrasion 
maps deduced from fishing activities. The outcomes can contribute to the assessment of environmental 
status and the progress towards reaching Good Environmental Status in regards to the seafloor integrity 
MSFD descriptor which is developed by the member states and under other HELCOM activities (see Annex 
1). 

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 (see Annex III). 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 (see Annex IV). 

WP 3.1 can assign scores based on literature and the outputs of WP 3.2, using the information on pressure 
on certain 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 combined 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. 
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Test cases 
Within test cases, actual abundance and distribution data of benthic communities, available on finer 
geographical scales, will be analyzed in relation to the extent of fishing pressure. Ideally the data sampled 
in different parts of the case areas contain different intensities of fishing pressure. Such intensity gradients 
will then be compared with occurrences of species sampled over a span of time which will illustrate the 
effects 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 potential ecosystem response 
to those pressures. Ideally this will give information on assemblage structures at different pressure levels 
and information on what these pressure levels could look like 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 in many cases 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. 

A set of test cases has been selected in the Fehmarn Belt and Hanö Bay areas, based on the availability of 
data. Collecting data from additional 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. 

References 
Eigaard, O., Bastardie, F., Breen, M., Dinesen, G., Hintzen, N., Laffargue, P., Nielsen, J., et al. 2015. 
Estimating seabed pressure from demersal trawls, seines, and dredges based on gear design and 
dimensions. ICES Journal of Marine Science; doi:10.1093/icesjms/fsv099 

EUNIS , the European Nature Information System, habitat classification and the EU Habitats Directive Annex 
I habitat types. http://eunis.eea.europa.eu/habitats-code-browser.jsp 

Ole R. Eigaard, Francois Bastardie, Niels T. Hintzen, Lene Buhl-Mortensen, Pål Buhl-Mortensen, Rui 
Catarino, Grete E. Dinesen, Josefine Egekvis1, Heino Fock, Kerstin Geitner, Hans Gerritsen, Manuel Marín 
González, Patrik Jonsson, Stefanos Kavadas, Pascal Laffargue, Mathieu Lundy, Genoveva G. Mirelis,  J. 
Rasmus Nielsen, Nadia Papadopoulou, Paulette E. Posen, Jacopo Pulcinella, Tommaso Russo, Antonello 
Sala, Cristina Silva, Chris Smith, Bart Vanelslander,  Adriaan D. Rijnsdorp The footprint of bottom trawling in 
European waters: distribution, intensity and seabed integrity, submitted to ICESJMS 

Rijnsdorp, A. D., Bastardie, F., Bolam, S. G., Buhl-Mortensen L., Eigaard O.R., Hamon K.G., Hiddink, J.G., et 
al. 2016. Towards a framework for the quantitative assessment of trawling impacts on the seabed and 
benthic ecosystem. ICES Journal of Marine Science, 73(Supplement 1), i127–i138. doi:10.1093/icesjms/fsv207 
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Annex I – Currently ongoing processes in HELCOM related to BalticBOOST 
development 
Links between the BalticBOOST theme 3 and other HELCOM and EU processes 
20.4.2016, WP 3.1 leader SYKE 

The theme 3 of the BalticBOOST project focuses on improving our understanding of the impacts of human activities in 
the Baltic Sea. Hence, it links with several ongoing, similar processes in the region and in Europe. This document aims 
to identify some of those with closest relevance to the theme 3 work.  

Work on environmental targets 

The main deliverable of the WP 3.1 – principles for environmental targets on the sea floor – can support Contracting 
Parties in their updating of the environmental targets under the EU Marine Strategy Framework Directive article 10. In 
the Initial Assessment 2012, the EU COM judged these targets to be only partly adequate and to have only moderate 
coherence with associated indicators in the Baltic. The MSFD environmental targets are expected to be measurable 
and specific and lead towards GES by reducing anthropogenic pressures and human activities. The BSAP nutrient 
reduction targets or the ICES MSY targets are good examples of environmental targets. The WP 3.2 feeds directly into 
the WP 3.1 by delivering fishing impact estimates on seabed ecosystem. 

Cumulative effect assessments 

HELCOM TAPAS project (Theme 1) has the objective of further developing the Baltic Sea Impact Index (BSII). The index 
was previously used in the HELCOM holistic assessment in 2010. The index requires spatial data layers of pressures and 
ecosystem components as well as estimates of impacts. The BalticBOOST Theme 3 feeds impact information to the 
TAPAS development work, including the spatial extent information. The two processes have relatively similar time 
tables. 

Also the European Environment Agency (EEA) is developing a tool for cumulative effect assessments through its co-
operation with European Topic Centre on Inland, Coastal and Marine Waters (ETC-ICM). This work will build on the BSII 
method. 

Indicators for benthic impacts 

The OSPAR common indicator ‘The extent of physical damage to predominant and special habitats’ (so-called BH3) has 
been agreed to be used in the OSPAR region for the assessment of the state of the sea bed. The indicator resembles the 
HELCOM Baltic Sea Pressure Index (BSII), even though it is primarily addressing mechanical fishery impacts on seabed. 
Within the BalticBOOST a comparison paper of BH3 and the BSII was made in order to understand the potential 
similarities of the two methods (see Annex IV of this document). According to the comparison, the methods are 
sufficiently similar to enable exchange of material and good practices and they are seen to produce comparable impact 
maps. Impacts leading to physical loss, that were not included in the OSPAR indicator set, will be added. 

The HELCOM pre-core indicator for cumulative impacts on benthic habitats is being developed by a HELCOM team of 
experts. The BalticBOOST Theme 3 and the TAPAS WP 1 will support this development work and it is expected that the 
indicator will significantly progress during 2016. 

The newly proposed revision of the EU Commission’s Decision 477/2010 on GES criteria and methodological standards 
has a criterion for habitats, which is built on spatial impacts on benthic (and pelagic) habitats. The BalticBOOST Theme 
3 efforts in connection with the other HELCOM work (see above) is expected to contribute to this proposal. 
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Annex II - Abstracts of the Rijnsdorp et al. 2016 and Eigaard et al. 2015 
publications 
A. D. Rijnsdorp, F. Bastardie, S. G. Bolam, L. Buhl-Mortensen, O. R. Eigaard, K. G. Hamon, J. G. Hiddink, N. T. Hintzen, A. 
Ivanovic´, A. Kenny, P. Laffargue, J. R. Nielsen, F. G. O’Neill, G. J. Piet, H. Polet, A. Sala, C. Smith, P. D. van Denderen, T. 
van Kooten, and M. Zengin. (2016) Towards a framework for the quantitative assessment of trawling impact on the 
seabed and benthic ecosystem. ICES Journal of Marine Science, 73(Supplement 1), i127–i138. 
doi:10.1093/icesjms/fsv207 

Abstract 
A framework to assess the impact of mobile fishing gear on the seabed and benthic ecosystem is presented. The 
framework that can be used at regional and local scales provides indicators for both trawling pressure and ecological 
impact. It builds on high-resolution maps of trawling intensity and considers the physical effects of trawl gears on the 
seabed, on marine taxa, and on the functioning of the benthic ecosystem. Within the framework, a reductionist 
approach is applied that breaks down a fishing gear into its components, and a number of biological traits are chosen 
to determine either the vulnerability of the benthos to the impact of that gear component, or to provide a proxy for 
their ecological role. The approach considers gear elements, such as otter boards, twin trawl clump, and ground rope, 
and sweeps that herd the fish. The physical impact of these elements on the seabed, comprising scraping of the 
seabed, sediment mobilization, and penetration, is a function of the mass, size, and speed of the individual 
component. The impact of the elements on the benthic community is quantified using a biological-trait approach that 
considers the vulnerability of the benthic community to trawl impact (e.g. sediment position, morphology), the 
recovery rate (e.g. longevity, maturation age, reproductive characteristics, dispersal), and their ecological role. The 
framework is explored to compare the indicators for pressure and ecological impact of bottom trawling in three main 
seabed habitat types in the North Sea. Preliminary results show that the Sublittoral mud (EUNIS A5.3) is affected the 
most due to the combined effect of intensive fishing and large proportions of long-lived taxa. 
 

Ole R. Eigaard, Francois Bastardie, Mike Breen, Grete E. Dinesen, Niels T. Hintzen, Pascal Laffargue, Lars O. Mortensen, 
J. Rasmus Nielsen, Hans C. Nilsson, Finbarr G. O’Neill, Hans Polet, David G. Reid, Antonello Sala, Mattias Sköld, Chris 
Smith, Thomas K. Sorensen, Oliver Tully, Mustafa Zengin and Adriaan D. Rijnsdorp. (2015) Estimating seabed pressure 
from demersal trawls, seines, and dredges based on gear design and dimensions. ICES Journal of Marine Science; 
doi:10.1093/icesjms/fsv099 
 
Abstract 
This study assesses the seabed pressure of towed fishing gears and models the physical impact (area and depth of 
seabed penetration) from trip based information of vessel size, gear type, and catch. Traditionally fishing pressures 
are calculated top-down by making use of large-scale statistics such as logbook data. Here, we take a different 
approach starting from the gear itself (design and dimensions) to estimate the physical interactions with the seabed at 
the level of the individual fishing operation. We defined 14 distinct towed gear groups in European waters (eight otter 
trawl groups, three beam trawl groups, two demersal seine groups, and one dredge group), for which we established 
gear “footprints”. The footprint of a gear is defined as the relative contribution from individual larger gear 
components, such as trawl doors, sweeps, and ground gear, to the total area and severity of the gear’s impact. An 
industry-based survey covering 13 countries provided the basis for estimating the relative impact-area contributions 
from individual gear components, whereas sediment penetration was estimated based on a literature review. For 
each gear group, a vessel size–gear size relationship was estimated to enable the prediction of gear footprint area and 
sediment penetration from vessel size. Application of these relationships with average vessel sizes and towing speeds 
provided hourly swept-area estimates by métier. Scottish seining has the largest overall gear footprint of _1.6 km2 
h21 of which 0.08 km2 has an impact at the subsurface level (sediment penetration ≥ 2 cm). Beam trawling for flatfish 
ranks low when comparing overall footprint size/hour but ranks substantially higher when comparing only impact at 
the subsurface level (0.19 km2h21). These results have substantial implications for the definition, estimation, and 
monitoring of fishing pressure indicators, which are discussed in the context of an ecosystem approach to fisheries 
management. 
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Annex III – Ongoing ICES work for the EU - related to HELCOM BalticBOOST 
3.1 and 3.2 
The EU (DG ENV) has requested advice from ICES on “guidance on how pressure maps of fishing intensity contribute to 
an assessment of the state of seabed habitats”.  This work will be published as ICES Advice and delivered to the EU on 
4 July 2016. 

In preparation of this Advice the ICES Benthic Ecology Working Group - BEWG, Working Group on Marine Habitat 
Mapping - WGMHM, Working Group on Deep-water Ecology - WGDEC and Working Group on Spatial Fisheries Data – 
WGSFD have been tasked to work on this in early 2016. An open workshop will be held 31 May – 1 June 2016 
Copenhagen, Denmark on “guidance on how pressure maps of fishing intensity contribute to an assessment of the 
state of seabed habitats (WKFBI)” and will be chaired by Adriaan Rijnsdorp (The Netherlands). In addition to 
evaluating material prepared by ICES working groups, the workshop will also compare similar approaches on assessing 
benthic impact of fishing developed within European-funded projects and RSC (regional seas conventions). The 
workshop aims to produce “principles and good practices” to be used at a regional scale when operationalizing similar 
indicators to be used to assess the impact of fishing to the seafloor. This will provide a foundation for exploration of 
the environmental benefits, impacts and trade-offs for fisheries. The outcomes of WKFBI will be reviewed, leading to 
formal ICES advice. 

Some of the expected outcomes will include: 

a) An evaluation of a scoring processes for sensitivity of habitats, which should also include rules on: 

i. How to scale-up sensitivity to a c-square resolution of 0.05o x 0.05o 
ii. How to treat variation in habitat type when evaluating sensitivity within c-square resolution of 0.05 x 0.05 

iii. How to interpolate and/or extrapolate information on sensitivity when habitat data is missing 

b) Evaluation of information on sensitivity of the benthic community of the various seafloor habitats that ensures 
habitat maps for sensitivity can be produced for at least one demonstration area of NW European waters (MSFD 
region/subregion). 

c) An evaluation of impact maps that combine the benthic information on sensitivity and fishing pressure maps 
(fishing abrasion, weight and value of landed catch), taking into account differences in benthic impact of the various 
fishing gears / metiers. 

d) Using the workshop (WKFBI), evaluate and synthesis findings (a-c, above) aimed at tangible use of indicators of the 
state of the seabed in relation to fishing pressure. 

e) A guidance document on how pressure maps of fishing intensity contribute to an assessment of the state of seabed 
habitats, including “principles and good practices” when regionally operationalizing indicators to assess the impact of 
fishing to the seafloor. 

Background and context for ICES work 

Member countries and Regional Sea Conventions (RSCs) are developing indicators of impacts on benthic habitats from 
anthropogenic activities, particularly bottom-trawling, for Marine Strategy Framework Directive (MSFD) purposes (D1 
biodiversity and D6 seafloor integrity). EU projects are also developing approaches across European seas (including 
the Mediterranean and Black Sea). As part of this process, ICES has provided bottom fishing pressure maps using VMS 
and logbook data to OSPAR and HELCOM. The next challenge for the process of developing indicators is to interpret 
what these fishing pressure maps mean in terms of impact on benthic habitats and their utility in management.  

At present, the proposed method for the work will follow these steps: 

1) Collation of existing benthic habitat maps for all MSFD regions.  
2) Collation and/or development of sensitivity information for each benthic habitat to fishing pressure.  
3) Development of combined habitat/sensitivity maps.  
4) Collation of bottom fishing pressure maps for the MSFD regions.  
5) Creation of maps of impact of bottom fishing on benthic habitats and confidence in these maps (WKFBI).  
6) In addition to reviewing the above products, the workshop will also consider approaches developed by 

European-funded projects and RSC (regional seas conventions). This will be used as basis to draft / develop 
regional guidance on how to operationalize indicators to assess the impact of fishing to the seafloor. 



HELCOM BalticBOOST Biodiv WS 1-2016, Provisional Agenda 
 

 

 Page 8 of 11  
 

7) The WKFBI work will be reviewed and lead to formal ICES advice, it will provide a foundation for exploration 
of the environmental benefits and trade-offs for fisheries. This should include “principles and good practices” 
that can be used when regionally operationalizing indicators to assess the impact of fishing to the seafloor. 
 

Technical details of WKFBI for Baltic Sea sensitivity scoring 

The work described above will include the Baltic Sea region. Sensitivity information to the effects of fishing will be 
produced for all EUNIS 3 habitats in the Baltic Sea. Sensitivity scoring for each habitat is predicted using the method 
described in Tillin and Tyler-Walters (2014), and is largely similar to the OSPAR BH3 method. The sensitivity scoring 
will be done for all EUNIS 3 habitats and includes different salinity categories (marine, oligohaline, mesohaline, 
polyhaline). 

The sensitivity scores for each habitat will be used in combination with habitat and fishing pressure maps to assess 
fishing impact on a Baltic wide scale. 

 

References: 

TILLIN H.M. & TYLER-WALTERS H. 2014. Assessing the sensitivity of subtidal sedimentary habitats to pressures 
associated with marine activities: Phase 1 Report - Rationale and proposed ecological groupings for Level 5 biotopes 
against which sensitivity assessments would be best undertaken.  
 
 

Annex IV – Comparison between BSII and BH3 approaches 
BalticBOOST WP3.1, 22.3.2016, Lead Partner SYKE 

Background 

The OSPAR common indicator for the extent of physical damage to predominant and special habitats (so-called 
BH3) has been agreed to be used in the OSPAR region for the assessment of the state of the sea bed. The 
indicator resembles the HELCOM Baltic Sea Pressure Index (BSII) which was used in the initial holistic assessment 
(HELCOM 2010). This report aims to clarify potential similarities or differences in these two approaches, such as 
terminology, data handling, spatial scales, estimation of impacts, etc. This analysis is part of the HELCOM 
BalticBOOST project where the WP 3.1 and 3.2 estimate fishery and non-fishery impacts on benthic environment 
in the Baltic Sea. The objective of this project work is to support development of an impact assessment for the 
HELCOM 2nd holistic assessment and to develop joint principles for Baltic-wide environmental targets under the 
EU Marine Strategy Framework Directive (MSFD). 

General approaches in the two impact indicators 

Both the BH3 indicator and the BSII are spatial indices utilizing GIS data of benthic habitats and human activities 
or pressures.  

Each of the pressures and habitats need to be expressed spatially in a common grid and cover the entire 
assessment area.  

The BH3 is currently limited to the mechanical fishery impacts on benthic habitats, whereas the BSII contains all 
types of pressures and their impacts on several ecosystem components. The BH3 has, however, the potential to 
add other pressures as well, because it relies on additive impacts (as also the BSII does). 

Spatial pressure aspects 

Common to both the methods is that the spatial extent of pressures is determined per data layer. In the BSII the 
pressure intensity per cell area was determined on a normalized 0-1 scale on the basis of a selected pressure 
variable. Such variables were, for example, tons of fish caught per cell (for extraction of species pressure), tons 
of sediment dredged (for abrasion pressure), number of ships per year (for shipping noise pressure), etc.  
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In the BH3, the assessment included two types of pressures: abrasion of the surface sediment and disturbance of 
the sub-surface sediment. The pressure intensity of bottom trawling fishery was estimated by two variables: (1) 
the ratio of trawled cell area and the total cell area and (2) the trawling effort, i.e. how many times a habitat cell 
is swept over (class scale). The former was used as the input data in the index. A pressure map is produced for 
each of the pressures. 

Temporal pressure aspects 

Both the methods use the assessment period of 6 years but also other temporal aspects are covered by the 
indices. The BH3 counts the times of ‘sweeping over’ a habitat cell which gives primarily an estimate of pressure 
intensity but can also be considered as a temporal issue linking to recoverability of the habitat area. 

In the BSII, temporal aspects were more diverse due to the more diverse activity data, but also in the BSII the 
primary reason for the time issue was to estimate the impact intensity, e.g. the number of times a ship passed a 
grid cell. 

Spatial data of the marine ecosystem 

The two methods rely on spatially accurate ecosystem data which is presented as maps in similar grids and same 
grid cell size. In the BH3, the cells represent one type of a habitat and all the habitat types are presented in a 
map as input data to the index. The habitats of the BH3 are the EUNIS level 3 habitat types.  

The BSII uses several habitat maps, because it includes habitats from different EUNIS levels and also species 
distribution maps. As the cells are larger than in the BH3, they can include several features. The consequence of 
this difference is discussed further below. The BSII habitats were in the initial holistic assessment on the level of 
EUNIS 3 (physical substrate types divided between depth zones), but also more detailed habitat types were 
included (mussel beds, eelgrass meadows). 

Estimation of impacts 

The BSII uses the term ‘impact weight’ which is given on a scale from 0 to 4, reflecting no impact (0), low impact 
(1), moderate impact (2), strong impact (3) or massive impact (4). It gives consideration to three aspects in 
setting the score: recovery time of the ecosystem component after the pressure (<1, 1–5, 5–10 or >10 years), 
resilience of the ecosystem component to the pressure (very high, high, moderate, low resilience or vulnerable) 
and the functional effect (i.e. whether the pressure affects one or several species, one or few trophic levels or 
the whole community). An average of the three criteria was the final impact weighting coefficient. The impact 
weights are produced for each combination of pressures and ecosystem components. All these were estimated 
through an expert questionnaire. 

The BH3 indicator estimates ‘habitat sensitivity’ on the basis of selected ‘characterizing species’. The sensitivity 
is estimated as the resistance (tolerance) against the pressure and resilience (recoverability) of the species after 
the pressure. These two estimates are combined to produce a ‘sensitivity rank’ for the species (high, medium, 
low, not sensitive). The sensitivity is assigned to the habitat maps in three steps: mapping field observations of 
the sensitive species (and giving the maximum sensitivity score for the habitat), extrapolating species 
distribution within the EUNIS 3 habitat polygons (and consequently the sensitivity score) and assigning sensitivity 
information to those EUNIS 3 level habitat polygons which were not yet covered. The end product is a sensitivity 
map with a confidence estimate (from the three steps). 

The two methods are conceptually similar: the recovery and resistance aspects are included in both the methods 
and the level of impact in BSII is comparable with the species-specific sensitivity which is identified for each 
habitat type. 

The methods differ, however, in practice. There are at least two differences: (1) The BH3 is a method for fishery 
impacts only and, hence, it is limited to consider sensitivities to two pressures; the BSII captures all pressures 
and therefore its impact weights are not documented as carefully (with a separate evidence table for each 
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impact). (2) The BH3 evaluation of the impact on the basis of species observations is a major difference. It is also 
good to note that it limits the interpretability of the disturbance results, because some species may have 
disappeared from the sites due to past pressures. This latter issue is also inherent in the BSII method, but in a 
different way. As the habitat and species maps are a result of an already disturbed ecosystem, all the impacts 
also show the current situation and the past impacts are lost.  

Producing the cumulative impact estimate 

Both the methods use additive approach were all the pressure impacts are summed per grid cell. In the BH3, 
there are two pressure impacts and in the BSII several. The biggest difference arises from the inclusion of several 
habitat layers per cell in the BSII. This means that the cumulative impact estimate becomes higher in cells where 
there are more impacted habitats or species. This means that the BSII approach is wider in terms of ecosystem 
components (incl. also higher trophic levels) and it shows also the ‘high risk areas’ where more diverse 
ecosystem is impacted by pressures. The BH3 approach is more applicable to areal estimates of impacts when 
one wants to compare impacts between neighbouring areas or within a single habitat type. 

The BH3 index result is calculated per habitat type and expressed in relation to the total habitat area in the 
assessment area. The BSII has not used this approach. 

While the BSII score is not groundtruthed and classified, the BH3 end result consists of disturbance classes. In 
other words, the fishery impacts have been classified to ten classes. After giving numeric values for the classes, 
one can also calculate the index result as a number.   

Conclusions of the similarities and differences 

The HELCOM pressure and impact indices have been developed both for the entire marine environment 
(encompassing all anthropogenic pressures and impacts) but some work has also been focusing to impacts on 
the benthic environment. The former work is being developed in the HELCOM TAPAS project and is based on the 
HELCOM initial holistic assessment in 2010. The latter work is part of the BalticBOOST project and there the 
synergies with the OSPAR BH3 indicator are greatest. As the method for the latter has not yet been decided, this 
analysis focuses on comparing the BSII method and the BH3. 

The major difference between the two methods is the gridding of the ecosystem map layers. In the BH3, the grid 
cells are small and can include only one type of seafloor habitat, while in the BSII the cells are relatively large and 
can include several habitat types or species. Korpinen et al (2013) calculated the BSII assessment for the benthic 
habitats only and used the similar method as in BH3. The reason for the use of several ‘features’ per cell in BSII 
was to include impacts on other trophic levels and wider organism groups. In the BH3 method this has been 
taken into account by considering a set of characterizing species per habitat type and selecting the most 
sensitive ones for each pressure-habitat combination. 

Another difference is the use of the species observations in making the so-called sensitivity maps. In the BSII, the 
sensitive species are assumed to live in the habitats and all the ‘sensitivities’ will therefore influence all the 
occurrences of those habitats. 

Development needs in both the methods 

Impact indices have greatly advanced since the global study by Halpern et al. (2008). Especially the estimation of 
impacts has improved and availability of pressure data has become easier. Nonetheless, there are still many gaps 
in the understanding and a number of assumptions which may be even misleading. Halpern and Fujita (2013) 
listed over ten issues needing further development in the impact indices; assumptions of additivity and linearity 
being perhaps the most problematic ones. The additivity means that all the impacts are summed and the 
cumulative impact does not consider antagonistic or synergistic impacts. The linearity is assumed in the scale of 
the impacts, even though it is certainly true in many cases that a linear increase in pressure does not cause 
increase of impacts in a linear way. These pressure – state relationships have been studied since 1970s’ and are 
the core element of environmental impact assessments (EIA), but there are still several knowledge gaps which 
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limit the impact indicators. For instance, there seems to be no common understanding of the spatial extent of 
pressures and the associated dilution gradient.  

Temporal aspects are poorly included in the BH3 and the BSII. The most critical issues are the sensitive life cycle 
phases, when pressures would have greatest impacts. Incorporation of such impacts into the indicator are 
certainly needed in order to not over-estimate the impacts. 

Both the approaches lack the understanding of the historical impact on habitat distribution. This is likely more 
severe in the case of biological features than abiotic features, as the latter may be more resistant against 
changes. There are perhaps no good solutions to this dilemma, but practical solutions should be tested. 

Recommendations for the potential approach in the HELCOM area 

In this comparison, the OSPAR BH3 indicator was compared with the HELCOM BSII approach and a couple of 
differences were noted. Based on the analysis, the following recommendations are given for the further 
development of a HELCOM indicator for the anthropogenic impacts on benthic habitats: 

• each assessment unit (grid cell) should contain only one type of a benthic habitat and the assessment 
unit should be of the size of the resolution of the habitat map; 

• the ecosystem map layers should use the EUNIS level 3 habitats; 
• the HELCOM indicator for cumulative impacts on benthic habitats should use the BH3 approach of 

‘characterizing species’. Assigning species or ecological functions to the EUNIS 3 habitat types can help 
in identifying sensitivities against pressures; 

• it is not seen helpful to use the observations of the sensitive species in the similar way as in BH3 as the 
species distributions are already affected by the pressures. Moreover, the HELCOM underwater habitat 
classification (HUB) already mapped the species distributions and the HUB habitats are based on real 
data. Hence, the ‘characterizing species’ should be taken from the HUB levels 5 or 6 under the 
corresponding level 3 habitats; 

• the BalticBOOST impact estimates will be based on quantitative impacts and therefore the indicator 
could be a step more advanced than the BH3; this remains to be seen in the progress of the project 
work; 

• the numeric impact estimates allow the index results to be linked to the magnitude of disturbance;  

• the overall index score could be related to the area of the habitat in the Baltic Sea (or its sub-basins). 

The BalticBOOST WP 3 will continue to estimate impacts on benthic habitats and in co-operation with the 
HELCOM TAPAS project run test assessments for the HELCOM indicator. 
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