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Background 
The pre-core indicator ‘Cumulative impact on benthic biotopes’ was considered by the State and 
Conservation 6-2017 meeting as being of high priority for further development to a core indicator and State 
and Conservation 07-2017 recalled the high priority (para 3J.57 of the meeting outcome). 

The indicator has been developed further by Co-Lead Countries Germany and Sweden and will be 
promoted by Germany and Sweden in close collaboration as Lead-Countries in future. The indicator 
development was communicated to the first meeting of the Intersessional Network on benthic habitat 
monitoring (IN-Benthic 1-2016) and at two intersessional online meetings between indicator development 
experts. Information on the ongoing work was presented at State and Conservation 07-2017 and IN-
BENTHIC 2-2018. 

This document presents an update of the ‘Cumulative impact on benthic biotopes’ indicator report 
reflecting the agreed assessment protocol, current adjustments according to the Commission Decision (EU) 
2017/848 and some indicative results from test cases in the German Baltic Sea area.  
 

Action requested 
The Meeting is invited to: 

- take note of the updated indicator report and ongoing developments towards a core indicator.  
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Cumulative impact on benthic biotopes 

Key message 

 

The status of benthic biotopes in the Baltic Sea is negatively affected by several human activities causing 
physical disturbance to the seafloor up to physical loss. This indicator evaluates the combined effect from 
several pressures on the benthic biotopes, as only studying single pressures in isolation does not provide an 
adequate evaluation of seafloor integrity. Dredging and deposition of dredged materials is the most severe 
pressure in most of the northern areas of the Baltic Sea. In the southern areas of the Baltic Sea the benthic 
biotopes are severely affected by bottom-trawling activities. Bottom trawling causes long-lasting effects on 
biotopes dominated by long-lived benthic fauna. Locally, in archipelago areas and especially in fairways, 
erosion from shipping can have an impact on seafloor sediments. 

Reducing the physical pressure on benthic biotopes is one of the prerequisites for a healthy benthic 
environment with thriving communities and viable populations. This will subsequently contribute to 
reaching a good environmental status, also for other ecosystem components functionally connected to the 
benthos. 

Relevance of the core indicator 
The seafloor is inhabited by representatives of most known taxonomic groups on earth, more than even in 
rain forests. On a global scale, it supports a rich biodiversity including species, biotopes, marine landscapes 
(broad-scale habitats) and ecosystems. The seafloor is thus also structuring the marine landscapes of the 
Baltic Sea as the basis of the wide variety of species and biotopes found in this unique intracontinental 
brackish water sea. 

In addition to supporting a large range of biodiversity (as an ecosystem structure property), the seafloor is 
also important for the ecosystem functioning of the marine environment. Organisms living on and in the 
seafloor are important as food sources for consumers in the pelagic realms and beyond, including fish, birds 

 

HELCOM Assessment units scale 4 
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and mammals. Thus, it is an essential part of the total marine food web. The seafloor is also the living space 
of some life-stages of otherwise pelagic species, including resting stages of phytoplankton, and is therefore 
important for marine reproduction and hence the maintenance of biodiversity. Further, the seafloor 
sediments as parts of the biotopes play an important role in the cycles of (in)organic matter. Hence, 
without the integrity of the seafloor, the marine ecosystem as a whole may be severely altered and 
degraded. Adverse effects on the seafloor will also subsequently have an influence on other components of 
the marine ecosystem and the integrity of the seafloor is one of the cornerstones of a healthy marine 
ecosystem.  

Since human activities such as dredging or trawling are a major source of physical disturbance, they can 
lead to combined effects on the integrity of the seafloor. This indicator reflects the magnitude of those 
human pressures on the seafloor and its inhabitants (i.e. on the benthic biotopes) in terms of their 
potential effects (i.e. potential impacts on the marine ecosystem). 

Policy relevance of the core indicator 
 BSAP Segment and objectives MSFD Descriptor and criteria 
Primary 
importance 

Biodiversity 
 
• Natural marine landscapes 

D6 Seafloor integrity 
 
D6C3 Spatial extent of each habitat type which 
is adversely affected, through change in its 
biotic and abiotic structure and its functions 
(e.g. through changes in species composition 
and their relative abundance, absence of 
particularly sensitive or fragile species or 
species providing a key function, size structure 
of species), by physical disturbance. 
 
Member States shall establish threshold values 
for the adverse effects of physical disturbance, 
through regional or subregional cooperation. 
 

Secondary 
importance 

Biodiversity 
 
• Thriving and balanced communities of plants and 

animals 
• Viable populations of species 

D6 Seafloor integrity 
 
D6C1 Spatial extent and distribution of physical 
loss (permanent change) of the natural seabed.  
 
D6C2 Spatial extent and distribution of physical 
disturbance pressures on the seabed.  
 
D6C5 The extent of adverse effects from 
anthropogenic pressures on the condition of 
the habitat type, including alteration to its 
biotic and abiotic structure and its functions 
(e.g. its typical species composition and their 
relative abundance, absence of particularly 
sensitive or fragile species or species providing 
a key function, size structure of species), does 
not exceed a specified proportion of the 
natural extent of the habitat type in the 
assessment area. 

Other relevant legislation: EU Habitats Directive, EU Water Framework Directive 

Criteria D6C1, D6C2 and D6C3 relate only to the pressures physical loss and physical disturbance and their 
impacts, whilst criteria D6C4 and D6C5 address the overall assessment of Descriptor 6. The main focus of 
the indicator cumulative impacts on benthic biotopes is criteria D6C3, but it can provide information on 
spatial extent and distribution for criteria D6C1 and D6C2 as well. Furthermore, D6C3 stands alone, but the 
outcome of the assessment should contribute somehow to the assessment of Criterion D6C5. According to 
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the Commission Decision (EU) 2017/848 physical loss shall be understood as permanent change to the 
seabed lasting for a period of 12 years or more, while physical disturbance is a temporal change to the 
seabed from which it can recover if the activity causing the disturbance pressure ceases. 

The indicator concept follows the concept of the OSPAR BH3 indicator “physical damage of predominant 
and special habitats” to a certain degree to ensure a harmonized approach to MSFD implementation. The 
OSPAR indicator is currently constrained to fishery pressure only, and as the HELCOM indicator also 
includes other pressures there are some clear differences in the methodology. 

Authors  
Torsten Berg, Birgit Heyden, Petra Schmitt, Alexander Darr, Samuli Korpinen, Lena Avellan, Kai Hoppe, 
Antonia Nyström Sandman 

Cite this indicator 
Berg T, Heyden B, Schmitt P, Darr A, Korpinen S, Avellan L, Hoppe K, Nyström Sandman A [2018]. Cumulative impact 
on benthic biotopes. HELCOM core indicator report. Online. [Date Viewed], [Web link]. 
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Indicator concept 

Good Environmental Status 
The concept for the GES boundary for cumulative impacts on benthic biotopes is a spatial one. Within a 
given spatial assessment unit there will be several areas that are individually assessed and thus have been 
assigned an impact category of either ‘very low’, ‘low’, ‘moderate’ or ‘high’. Impacts in the lowest two 
categories will typically only occur when the magnitude of pressure of all pressures within that area and the 
biotope sensitivities are also ‘very low’ or ‘low’. Otherwise, either the intersection of magnitude of pressure 
and biotope sensitivity or the cumulation process will often lead to an impact of at least ‘moderate’ 
magnitude. Since the aim within the MSFD is to limit the extent of biotopes significantly affected by 
physical pressures while at the same time allowing for a sustainable use of the marine resources, impacts in 
the categories ‘high’ and ‘moderate’ must be minimized. These two categories reach the threshold level for 
the benthic biotopes resilience, potentially leading to the quality of the biotope going into decline. The 
biotope may even disappear from an area under that impact level. Second, a certain amount of each 
biotope should be unaffected. 

Therefore, the boundary between ‘low’ and ‘moderate’ impacts is here defined as a ‘significant impact’. In 
the implementation of the EU Habitats Directive, a biotope is classified as being in ‘unfavourable – bad 
status’ when more than 25 % of the biotope area has been significantly impacted. In the present proposal 
the value of 25 % significantly impacted biotope area is tentatively established  as  GES boundary for the 
cumulative impact on benthic biotopes combined with 10 % not impacted biotope area to serve as a basis 
for further work on determining the actual value for different biotope types and to be comparable with 
OSPAR BH3 and other indicators under MSFD Descriptor D6. According to the Commission Decision (EU) 
2017/848 threshold values for the adverse effects of physical disturbance with regard to criteria D6C3 shall 
be established by Member States through regional or sub-regional cooperation. 

In order to be able to use the indicator within a quantitative assessment framework, the cumulative impact 
of a given spatial assessment unit must be expressed as a numerical value in relation to the GES threshold 
value. In this case, the numerical value is the total area of all biotopes experiencing a ‘moderate’ or ‘high’ 
cumulative impact in relation to the total area of the spatial assessment unit (i.e. all biotopes).  

Another possibility is to calculate the ratio of the biotope area exposed to a ‘moderate’ or ‘high’ potential 
impact in relation to the total area separately for each mapped biotope. This would result in a range of 
percentages which subsequently need to be summarized in a way to be expressed as a single value in order 
to be fed into a quantitative assessment framework. 

Anthropogenic pressures linked to the indicator 
 General MSFD Annex III, Table 2 

Strong link Physical disturbance of the seafloor (e.g. 
dredging and depositing of dredged material 
and fishing activities) 

Physical 
- Physical disturbance (temporary or 

reversible)  
- Physical loss (due to permanent 

change of seabed substrate or 
morphology and to extraction of 
seabed substrate)  

due to uses and human activities 
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- Physical restructuring (dredging 
and depositing of material) 

- Production of energy incl. 
infrastructure 

- Extraction of non-living resources 
- Transport 

 
Biological 

- Extraction of, or mortality/injury 
to, wild species (by commercial 
and recreational fishing and other 
activities) 

Weak link   

 

HELCOM completed a Red List assessment for Baltic Sea benthic biotopes, habitats and biotope complexes 
in 2013. For those benthic biotopes that had experienced, or were expected to experience in the future, a 
decline high enough to warrant a listing in the threat categories, were further considered to identify the 
major cause of decline. The threats were categorized and the main threat categories causing physical 
disturbance to benthic biotopes were ‘Fishing’, ‘Construction’ and ‘Mining and quarrying’, additional ones 
that may cause physical damage included ‘Tourism’, ‘Water traffic’ and ‘Ditching’ (HELCOM 2013a)’. 

In the HOLAS II update 2018 of the ’State of the Baltic Sea’ report the top human activities causing 
cumulative impacts on benthic habitats were bottom trawling, shipping, recreational boating and sediment 
dispersal caused by various construction and dredging activities and deposit of dredged sediment (HELCOM 
2018E). Based on the data available for the assessment of the HOLAS II update, less than 1 % of the Baltic 
Sea seabed is potentially lost due to human activities while roughly 40 % of the seabed area is potentially 
disturbed during the assessment period from 2011-2016 (HELCOM, 2018E). However, the estimation does 
not reflect whether these areas are associated with adverse effects to the benthic biotopes, since the 
intensity of disturbance is unknown in the BSII assessment and benthic biotopes are represented by only a 
few ecosystem components. 
This HELCOM cumulative impact indicator is structured around the main uses and human activities known 
to have impacted benthic biotopes severely through physical disturbance on a larger than local scale 
(ideally impacting on a sub-regional to WFD water body scale). The threat categories or uses according to 
Table 2 Annex III in (EU) 2017/845 can be regarded as sectors (or drivers) of human activities. Following the 
DPSIR framework the main actual human activities (D) have been identified that are connected to the 
threat categories. From these, the major physical pressures (P) were identified that will subsequently 
emerge. This resulted in the following list of activities and pressures that cumulatively will be responsible 
for the major part of the impacts on benthic biotopes on a global scale. These pressures are here called 
primary pressures. Every pressure is assigned to apply to either the habitat or biotope level (or both). Table 
1 summarizes the relationships of threat category/use, human activities and the subsequent primary 
pressures according to the anthropogenic pressures, uses and human activities in or affecting the marine 
environment as laid down in (EU) 2017/845 Annex III Table 2. 

Table 1 Primary pressures considered in the indicator and their relation to human activities and target components. 

Threat category/use Human activity Pressures Target components 

Physical restructuring of 
rivers, coastline or seabed 

Restructuring of seabed 
morphology incl. 
dredging and disposal of 

Suspended sediments Habitat & biotope 

Sedimentation, smothering Habitat & biotope 
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dredged matter 

Coastal defence and 
flood protection 
structures 

Habitat loss, additional 
disturbance pressures 
during construction 

Habitat & biotope 

Production of energy Renewable energy 
generation including 
infrastructure  

Habitat loss, additional 
disturbance pressures 
during construction 

Habitat & biotope 

Transmission of 
electricity and 
communication (cables) 

Habitat loss, additional 
disturbance pressures 
during construction 

Habitat & biotope 

Transport 
Transport infrastructure 

Habitat loss, additional 
disturbance pressures 
during construction 

Habitat & biotope 

Shipping 
Abrasion Habitat & biotope 

Suspended sediments Habitat & biotope 

Extraction of non-living 
resources Extraction of minerals 

Habitat loss Habitat & biotope 

Siltation Habitat & biotope 

Extraction of living 
resources  

Fish and shellfish 
harvesting (professional, 
recreational) 

Abrasion Habitat & biotope 

Extraction of organisms Biotope 

 

Other pressures not mentioned in Table 1 but important on a more local scale are here called secondary 
pressures. These come from various human activities are applied in addition to the primary pressures if 
they are of importance in a specific spatial assessment unit. As an example, tourism and leisure activities 
and infrastructure and their subsequent pressures can be regarded as secondary pressures, since they are 
local and therefore will typically not contribute significantly to the impact of the larger sub-regional scale 
while it still might be important on a WFD water body scale. This report only deals in detail with the 
primary pressures. The handling of secondary pressure, however, should follow the same principles as 
outlined here for the primary ones and they can be easily added in the calculation procedure. 

Oxygen deficiency as a pressure is a secondary effect caused by e.g. eutrophication. It is not a physical 
pressure and thus is not considered directly. However, this pressure can have a negative impact on benthic 
biotopes and has an influence on the sensitivity of certain biotopes against other subsequent or 
simultaneous physical pressures. Therefore, when determining the sensitivities of the biotopes against the 
physical pressures, the pre-existing pressure (and potential damage) from oxygen deficiency, where known 
in the Baltic Sea, can be accounted for in the assessment protocol. 

 

Assessment protocol 

General process 
In general, using a geographical information system (GIS), a biotope map with sensitivity information for 
the individual biotopes will be evaluated against each of the pressure maps (using the magnitude of 
pressure) separately (Figure 1). This results in a set of maps with potential impacts on the benthic biotopes 
originating from the individual pressures used in the assessment. The different pressures and resulting 
impacts can be assigned to physical damage and physical loss separately to consider the requirements of 
the revised Commission Decision (EU) 2017/848. 
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Figure 1 Overview of the assessment protocol for a single pressure. The pressure is represented in terms of its 
magnitude of pressure and is intersected with the sensitivities of the benthic biotopes. 

The different impact maps will then subsequently be cumulated using a hierarchical approach in which 
pairs of impacts are cumulated using an intersection matrix (Figure 2). The order of the pairing is arbitrary. 

 

Figure 2 Process of cumulation using a pairwise intersection. In this example, three different impact maps are applied. 
Two of them (impact 1 & impact 2) are intersected first. Next, the result of this intersection is an initial cumulative impact, and is 
again intersected with impact 3. The result of this intersection is the final cumulative impact on benthic biotopes. 

The actual production of the impact maps and the process of determination of the cumulative impact on 
benthic biotopes are done spatially using vector data and GIS software. This can be the commercial ESRI 
ArcGIS software (version 9 or higher), the free QGIS software or any other GIS software capable of handling 
vector data. 

Methodology of data analysis 

Spatial resolution of data layers 
All data layers need to be in vector format (as polygons), or converted to vector format from raster data. 
The resolution of the data can vary but should be as high as possible, depending on the spatial scale and 
purpose of the assessment and the availability and scale of the underlying data. Ideally, the spatial 
resolution of the pressure data should correspond to the resolution of the given biotope map. 
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The biotope map 
The basis is formed by a biotope map. This biotope map should be based on the HELCOM HUB classification 
system in order to ensure consistency and compatibility with the maps from the Member States and with 
other HELCOM work feeding into this indicator. Level 3 of the HELCOM HUB classification delineates 
habitats, while the levels 4–6 describe biotopes. Thus, level 4 is the minimal level to be used. Ideally, the 
indicator would be derived from the same data basis as the one for the core indicator ”Condition of benthic 
habitats”. This would ensure the coherence within the set of core indicators and consecutive thematic 
assessments to be made based on these indicators. While the indicator ”Condition of benthic habitats” 
would use HUB level 3 (abiotic habitats), the impact indicator would use further information for HUB level 
4–6 in order to result in a biotope map. 

Biotopes on the map do not spatially overlap but are always adjacent to each other. If there is a need to 
define more than one biotope per area, biotope complexes (as defined in the HELCOM HUB) should be 
used. Every biotope in the map is then assigned to a sensitivity category (very low, low, moderate, high) 
against each of the considered pressures. If the available sensitivity information is not pressure-specific, a 
general sensitivity against physical pressures as a whole may be used instead. The biotope sensitivity is 
composed from information on the resistance and resilience characteristics of the species populating the 
biotope, using existing schemes such as MarLIN, MarESA and ES50 values (Schiele et al. 2016), also 
considering a potential adaption from a comparison with ICES habitat sensitivity (WKFBI 2016: Annex 4).  

• Resistance – the ability to withstand and tolerate a pressure without a change of state (termed 
‘impact’ here) 

• Resilience – the ability to recover from a pressure when it ceases. Here used in terms of the time 
needed to recover (recoverability or recovery time) 

The final sensitivity of the biotope is determined using a sensitivity intersection matrix (Table 2). If there is 
no specific information available on resistance and resilience, an existing sensitivity may be used which 
already takes resistance and resilience into account. 

• For biotopes on HUB level 6 (i.e. biotopes dominated by a single species that contributes at least 
50 % of the total biomass/biovolume), the biotope sensitivity is derived from information on the 
dominant species (e.g. MarLIN, MarESA and ES50 values) 

• For biotopes on HUB level 5 (i.e. biotopes determined by a characteristic community), the biotope 
sensitivity is derived from information on the characteristic community species (e.g. MarLIN, 
MarESA and ES50 values) 

• For biotopes on HUB level 4 (i.e. biotopes determined by the availability of oxygen and the 
presence or coverage of fauna and flora), the biotope sensitivity is derived from the ICES habitat 
sensitivity (WKFBI 2016: Annex 4) for abrasion/penetration, while the sensitivity to other pressures 
should be based on relevant literature (e.g. literature survey of the BalticBOOST project used in the 
BSII assessment). 
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Table 2 Intersection matrix when combining resilience (in terms of recovery time) and resistance towards pressures 
into the sensitivity of a benthic biotope. This matrix is adapted and modified from BioConsult (2013) in order to be compatible to 
other classifications e.g. used in the BSPI (HELCOM 2010) and by La Riviére (2016). The matrix also to a large degree corresponds 
to the one proposed by ICES (WKFBI 2016). 

Sensitivity 
intersection matrix 

resilience 

very low 
(> 10 years) 

low 
(5–10 years) 

moderate 
(1–5 years) 

high 
(<1 year) 

re
sis

ta
nc

e 

very low High High Moderate Moderate 

low High Moderate Moderate Low 

moderate Moderate Moderate Low Very low 

high Moderate Low Low Very low 

 

The pressure maps – general properties 
The individual pressures must be present as separate spatial data layers. The pressures should be 
quantified according to the magnitude of pressure. The magnitude is represented as a function of pressure 
frequency, intensity and range. The duration of individual events is not considered here. 

• Frequency – the number of pressure events per time 
• Intensity – the strength, concentration or power of the pressure 
• Range – the size and extent of the polygons in the pressure layer as maximum or average range 

All these parameters vary in time and in space and make it a complex task to quantify the magnitude when 
it is applied to determine impacts on benthic biotopes. This is because a pressure is typically dynamically 
changing and the resulting impact on the biotopes is not a static status reached linearly after a pressure 
ceases. In every phase with a ceasing pressure, recovery of the organisms and their environment may take 
place and shift the starting level for the following pressure event. Also, the recovery process may not follow 
the same trajectory as the deterioration. 

It is impossible to reflect this complexity without dynamic modelling of all involved processes. Therefore, 
the indicator uses simplified methods. There are two ways to reflect the pressure.  The first option is to 
assign the whole area of a polygon in the pressure layer to the same magnitude of pressure, regardless of 
the distance of the individual points within the polygon from the source of the pressure. (Of course, the 
individual polygons can have different magnitudes of pressure). This simplified approach, however, is only 
meaningful when the size of the polygons in the pressure layer is aligned with the range of the pressure. If 
the polygon size is larger than the range of the pressure, a larger area will be assigned to the pressure than 
actually is affected, resulting in an overestimation of the pressure and subsequently also the potential 
impact. If possible and meaningful, the polygons may be subdivided into smaller units having a decreasing 
magnitude of pressure. The second option is to use pressure-specific continuous or decreasing buffers with 
different intensities around line and point data or even larger polygons to reflect environmental impacts in 
the surrounding area, e.g. for construction phases in contrast to operating installations or disposal of 
dredged matter, which decrease with increasing distance from the pressure centre. 

In order to be able to intersect the magnitude of pressure with the sensitivity of the benthic biotopes, both 
factors must operate on the same scale, i.e. a pressure value of e.g. “0.45” must have the same meaning in 
terms of the potential impact across the various pressures used. The pressure intensity for a given pressure 
layer must thus be described using a common scale ranging from 0 to 1: 

• Value of 0: no intensity = no pressure 
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• Value of 1: intensity leads to loss of function or loss of biotope (for the most tolerant biotope) 
For each biotope, a specific intensity of each of the considered pressures will result in the loss of function 
(e.g. a pressure of sedimentation with a height of 1 m from the activity “Disposal of dredged matter”). In 
order to be comparable, the intensity of every pressure must thus be specified against the same biotope 
(i.e. against the same relative sensitivity). 

The pressure frequency on the other hand is independent of the biotope sensitivity and can be classified in 
absolute values for each pressure. The matrix to derive magnitude of pressure from the intersection of 
intensity and frequency is shown in Table 3. 

 

Table 3 Intersection matrix when combining pressure frequency and intensity into overall magnitude of pressure. The 
frequency categories are adapted from BioConsult (2013), the intensity scale pragmatically divided into four equidistant classes. 

Magnitude of 
pressure intersection 

matrix 

Frequency 

persistent 
(more than three times 
per year or permanent) 

frequent 
(two to three times 

per year) 

regular 
(once per year) 

occasional 
(less than once per 

year) 

In
te

ns
ity

 

high 
(0.75–1) 

High High Moderate Moderate 

moderate 
(0.5–0.75) 

High Moderate Moderate Low 

low 
(0.25–0.5) 

Moderate Moderate Low Very low 

very low 
(0–0.25) 

Moderate Low Very low Very low 

 

While some pressures are available as numerical data that allow for the direct quantification of the 
intensity of the pressure, others might only be available in terms of presence data. In order to use presence 
data for pressures, a quantification of these data using typical values found in literature or by empirical 
expert judgement is needed. For this purpose, the weighting factors for the Baltic Sea Pressure Index (BSPI: 
Korpinen et al. 2013) may be utilized in a modified way. Several of the data layers are only available as 
point data, e.g. giving the amount of dredged or disposed material in tonnes but without spatial extent, 
intensity or frequency. In order to use this kind of data, suitable values for those missing properties need to 
be found from literature or by expert judgement as was done in the HELCOM HOLAS II assessment for the 
BSII based on results from the expert survey and the literature survey. 

Maps on demersal trawling fishery 
The data used for the fishing pressure are the ones provided by ICES and available via the HELCOM Map 
and Data Service. The pressure intensity is derived from VMS and logbook data. Five intensity categories 
were used by ICES, arbitrarily chosen based on the range and frequency of the pressure within the grid cells 
of the maps used (WKFBI 2016). For the purpose of this indicator, a similar intensity scale is used with four 
categories for converting the continuous numerical intensity values into classes: 

• very low = [0.05 – 0.33) 
• Low = [0.33 – 0.66) 
• Moderate = [0.66 – 2.00) 
• High = [2.00 – max. value] 
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The square brackets mean that the class boundary value is included in the corresponding class (true for all 
lower boundaries), the round brackets (’parentheses’) mean that the class boundary value is not included in 
the corresponding class. 

The frequency of the pressure is determined by looking at the pressure maps for different years and if 
available also quarters of years. Within the assessment period 2011-2016 only for the year 2013 (at the 
time of writing) intensity data are available for all four quarters of the year.  

 

Figure 3 Differences in the fishing intensity in the first (upper left) and the third quarter (upper right) in 2013 compared 
to the yearly resolution in 2013 according to the classification used in the assessment for surface abrasion (data source: ICES 
fishing intensity). 

The distribution of the pressure varied greatly in different quarters in 2013 as shown in Figure 3. The 
information on potential recovery times between fishing events could not be inferred from the fishing 
intensity data in yearly resolution.  

The frequency of the pressure increases with the number of times a pressure grid cell shows the presence 
of the pressure. In order to apply the actual frequencies of fishing pressure events to the general categories 
(occasional, regular, frequent, persistent), the following translation of events is used: 

• At most 3 events during 2011–2016 => occasional (less than once per year) 
• At least 4 events during 2011–2016 and events in 2 quarters of 2013 = 1 or 2 times per year => 

regular (once per year) 
• 5 events during 2011–2016 and events in 3 quarters of 2013 = 2 or 3 times per year => frequent 

(two to three times per year) 
• 6 events during 2011–2016 and events in all 4 quarters of 2013 => persistent (more than three 

times per year or permanent) 
 

If fishing intensity data is only available in yearly resolution, the above procedure can be applied in a 
simplified way: 

• At most 3 events during 2011-2016=> occasional 
• 4 events during 2011-2016=> regular 
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• 5 events during 2011-2016=> frequent 
• 6 events during 2011-2016=> persistent 

The events during the range of 2011–2016 are counted from the summarized yearly data while the events 
in the quarters are calculated from the quarters of the year 2013. The logic for using this translation is that 
the range of the years 2011–2016 is represented by six individual pressure maps (one per year). In addition, 
the year (2013) is represented by four individual maps (one per quarter). Three events during a time of six 
years will mean that the pressure does not occur every year and this corresponds to the category 
’occasional’. The remaining cells of the pressure layer must consequently show four or five events during 
the six year period. If these cells show events in two quarters of 2013, this means either that one event 
stretched over two consecutive quarters or two distinct events happened (one per quarter, not necessarily 
in consecutive quarters). This corresponds to the category ’regular’. The same logic leads to the categories 
’frequent’ and ’persistent’. For future assessments a quarterly resolution of fishing intensity data for all and 
not only selected years would be recommended in addition to the yearly resolution in order to consider the 
distribution of the pressure and recovery times between pressure events. 

Map on dredging and disposal 
The data for this pressure layer can be taken from the HELCOM Map and Data Service. The data include 
point, line, and polygon data. In addition, further information from national sources may be added. While 
polygon data can be used as they are, point and line data must be converted into polygons. For these types 
of dredging and disposal data, the actual range of the pressure is unknown. It is thus needed to find 
appropriate values for the range from literature. The points and lines are then buffered by this distance (in 
the GIS) in order to convert them into polygons. Failing specific range values, a general range of 2 km from 
the source of dredging or disposal should be assumed, corresponding to values typically found in literature 
(Robinson et al. 2005, Stronkhorst et al. 2003, Kutser et al. 2007, HELCOM 2016, 2018E). In the updated 
assessment of the BSII a reduced buffer of 500 m was provisionally established for maintenance dredging 
and deposit of dredged material until an exact estimation of resulting impacts can be derived from an 
improved data base. 

In terms of intensity, the amount of sediment dredged or disposed is serving as the measure of intensity. 
Typically, it is unknown in which time span this material is being extracted or brought into the marine 
environment. It is thus assumed that the whole material is being mobilized within a short time and a rough 
estimate of the height of disposed sediment or the spill from extracted sediment can be made dividing the 
amount by the area of the polygon in which the pressure is acting. This also assumes an average pressure 
intensity across the whole polygon area. If no data is available on the amount of material, an average level 
of ’low’ or ’moderate’ intensity should be assumed. 

Typically, no information will be available on the frequency of these pressure events. Thus, for active 
disposal sites, a frequency of at least ’regular’ should be used and depending on the circumstances for 
dredging, the frequency will typically be ’occasional’. 

With this information, the magnitude of pressure intersection matrix can be applied. If no information 
whatsoever is present, a precautionary magnitude of pressure of ’moderate’ should be used. 

Map on marine constructions 
Data on marine constructions can be taken from the HELCOM Map and Data Service and supplemented 
with national data. As for the previous data on dredging and disposal, the data may not be available as 
polygon data. In these cases, rough estimates of the extent of the constructions should be used in order to 
buffer point and line data (in GIS) and thus convert them into polygon data. 
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The intensity of this pressure is determined from the type of the construction. For wind farms, the number 
of turbines per area unit can be used as a measure of intensity. This will typically result in a value of under 
1 % reclamation of the total wind farm area and translate to a ’very low’ intensity across the polygon. For 
other constructions, the intensity may be larger since they typically cover the complete polygon area. In 
these cases, the intensity may be ’moderate’, or even ’high’ when a complete biotope loss is expected. 
Individual locations of wind turbines including single buffers around these points can be used instead of 
large-scale polygon data to refine the assessment. Depending on the status of the wind farms different 
buffers will be applied. For wind farms in operation a buffer of 30 m should be used to include the area of 
scour protection around the turbine construction. For wind farms under construction the impacted area 
will be larger and a buffer of 1 km should be used, either uniformly or with decreasing intensities. 

For this type of pressure, frequency is typically not defined. Either a marine construction is not in place or it 
is in place permanently. Temporal aspects are only covered in this indicator by considering construction 
phase pressures in terms of their intensity as described above. 

Thus, the pressure intensity is directly used for the final magnitude of pressure for marine constructions. 
Where no differenciation of the intensity is possible, a precautionary value of ’moderate’ is assumed. 

The oxygen depletion map 
Biotopes that are frequently, but not permanently affected by oxygen depletion, have a higher sensitivity 
against further deterioration. These biotopes already are under a certain physiological stress and may even 
have been impacted already. In order to account for this, it must be known where the areas of temporary 
oxygen depletion are located. Within the HELCOM 2011–2016 assessment (HOLAS II 2018 version), a data 
layer is available on the oxygen status that is suitable for this purpose (published through the HELCOM Map 
and Data Service, see Figure 4).  

As a first approximation, the area being regarded as sub-GES in terms of oxygen status can be used to 
decrease the underlying biotopes’ resistance by one class, if not already classified as ’high’ (Figure 3). In a 
more differentiated approach, actual oxygen concentrations and the duration of phases with oxygen 
depletion should be used. Areas where the biotopes’ resistance is decreased can then be identified as the 
areas having oxygen concentrations in the bottom water layer of less than 2 mg/l more than once per year. 
Spatial modelling of oxygen concentrations would even allow to use a specific number of days with 
concentrations less than 2 mg/l. 

It is important to note that areas with permanent hypoxia (or having a duration of several years) are not 
considered here. These biotopes will already have reacted to the oxygen situation in a way that has altered 
or even removed the original biotopes. In parts of the biotopes, oxygen depletion may even be the natural 
environmental characteristic. Changing the sensitivity of these biotopes will thus not reflect the already 
altered state. 
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Figure 4 Oxygen status of the Baltic Sea 2011–2016 (HOLAS II 2018 version). Red area denotes a sub-GES status. 

 

The intersection process for impact determination 
In a first step, before the cumulation can take place, the biotope sensitivity can be intersected with the 
oxygen depletion data (see previous subsection), if oxygen shall be taken into account in the assessment. 
The resulting sensitivity category is subsequently intersected with the magnitude of pressure from each 
pressure (separately), resulting in one map of potential impact per pressure (Table 4). Since both sensitivity 
and magnitude of pressure are ordinal variables (i.e. categorical variables with a specific ordering) no 
meaningful arithmetical operations can be done with them. Just as the derivation of sensitivity of biotopes 
and magnitude of pressure themselves, the intersection of these two must be done using a matrix. This 
matrix converts pressure into potential impact using biotope sensitivity and is the replacement of the 
original weighting factors used by Korpinen et al. (2013). 

Table 4 Intersection matrix to combine magnitude of pressure and biotope sensitivity to potential impact on the 
benthic biotopes. 

Impact intersection 
matrix 

Magnitude of pressure 

High Moderate Low Very low 

Se
ns

iti
vi

ty
 

High High High Moderate Moderate 

Moderate High Moderate Moderate Low 

Low Moderate Moderate Low Very low 

Very low Moderate Low Very low Very low 
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This intersection matrix can be differentiated for the ‘moderate’ and ‘high’ classes to further divide the 
significant impact on benthic biotopes before the final cumulation step. Thereby, the class ‘moderate’ is 
divided into three subclasses and the  ‘high’ class into two subclasses in order to allow a refinement for the 
classification of disturbance (four classes) and loss (the highest class ‘very high’) according to the 
Commission Decision (EU) 2017/848. The number of five classes for significant impacts is comparable to 
OSPAR BH3, although nine disturbance categories are used in total for assessments in the North Sea. 

Table 5 Differentiated intersection matrix to combine magnitude of pressure and biotope sensitivity to potential 
impact on the benthic biotopes with subclasses for resulting moderate and high impacts 

Impact intersection 
matrix 

Magnitude of pressure 

High Moderate Low Very low 

Se
ns

iti
vi

ty
 

High High/vh High/h Moderate/m2 Moderate/m1 

Moderate High/h Moderate/m3 Moderate/m1 Low 

Low Moderate/m2 Moderate/m1 Low Very low 

Very low Moderate/m1 Low Very low Very low 

The differentiation of the significant impacts ‘moderate’ and ‘high’ from 2 to 5 classes enables a more 
precise allocation, in particular for the separation of physical loss. 

 
Table 6 Classification of disturbance and loss according to the different impact categories in the assessment procedure 

 

A differentiation for moderate and high classes could also be implemented to the preceding matrices of 
pressures and sensitivities if the available data base is detailed enough for assignment to a higher number 
of classes. 

The cumulation process 
The cumulation process is the last step in the calculation of the indicator. This is done using a hierarchical 
approach. In order for the impact to cumulate, the effects of the pressures need to act on the same area 
and at the same time or at least within the recovery time of the biotope since the last pressure event (as 
described in Table 2). Overlap in space (area) will automatically be handled when spatially intersecting the 
impact layers. Overlap in time cannot be seen from the impact categories. For simplicity and to use a 
conservative approach, it is assumed that all assessed pressures do overlap when data from the same year 
or assessment period are used or when the pressure is not just occasional (as defined in Table 3). 

The following rules are applied for the cumulation process: 

1. If one of the  impacts is very high (habitat loss), the cumulative impact is also very high and will not 
be further cumulated 

2. In all other cases, the cumulative impact is determined using the instructions in Table 7 

very high loss
high disturbance
m3 disturbance
m2 disturbance
m1 disturbance

low low disturbance
very low very low disturbance

high

moderate

Boundary of significant impacts 
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Note, that three separate impacts are cumulated by first intersecting two of them and then applying the 
matrix again with the cumulative class and the third impact class. As an example, the three different 
moderate impacts ‘m1’, ‘m2’ and ‘m3’ will always cumulate to ‘high’, regardless of the order the 
cumulation is applied.  

Table 7 Resulting cumulative impact when any two separate impacts are cumulatively intersected. 

Cumulation matrix 
expanded 

Impact 2 

high Moderate/m3 Moderate/m2 Moderate/m1 Low Very low 

Im
pa

ct
 1

 

high Very high Very high high high high high 

Moderate/m3 Very high Very high high m3 m3 m3 

Moderate/m2 high high m3 m2 m2 m2 

Moderate/m1 high m3 m2 m2 m1 m1 

Low high m3 m2 m1 Low Low 

Very low high m3 m2 m1 Low Very low 

 

These cumulation rules are specified such, that low and very low impacts together do not escalate to the 
next higher impact class (sort of additive cumulation) since the assumption is that such impacts do not 
typically interfere with each other and produce multiplicative effects. Moderate impacts, however, may 
escalate to high or very high impact when cumulated, since these already are regarded as “significant” state 
changes and the risk of multiplicative (synergistic) effects is high. The higher class of two impacts 
determines the cumulation result at least to prevent averaging of impacts in the cumulation process. 
Antagonistic cumulation is regarded as not being a relevant option for this indicator where different 
pressure layers are evaluated. 

Relevance of the indicator 

Policy Relevance 
The indicator primarily targets MSFD Descriptor 1/6 (Benthic habitats and Seafloor integrity). It is aiming at 
the effect of human activities on the seafloor and thus mainly implements MSFD criteria D6C3 (Spatial 
extent of each habitat type which is adversely affected …by physical disturbance). As a secondary outcome, 
the indicator also gives information on MSFD criteria D6C1 (Spatial extent and distribution of physical loss), 
D6C2 (Spatial extent and distribution of physical disturbance) and D6C5 (The extent of adverse effects from 
anthropogenic pressures on the condition of the habitat type). Note that the term “habitat” for MSFD  
Descriptors 1 and 6 of the Commission Decision (EU) 2017/848 is to be interpreted as biotope, i.e. the 
physical habitat (abiotic environmental factors) including the associated biocenosis (Cochrane et al. 2010, 
Olenin & Ducrotoy 2006) which in this case means the benthic communities inhabiting the substrates. In 
HELCOM core indicators, benthic biotopes are defined using the HELCOM HUB classification system 
(HELCOM 2013b) and this system uses the same definition. 

The HELCOM indicator reflects the pressures from physical disturbance in the form of the altered 
environmental state (in short: state change) resulting from the respective pressures up to physical loss and 
therefore comprises the three criteria D6C1, D6C2 and D6C3 under Descriptor 6, which are related to 
pressures and impacts. The outcome can be used in the criteria D6C4 and D6C5 to support the overall 
assessment of Descriptor 6.  
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In terms of HELCOM, the indicator targets the ecological objective ‘Natural marine landscapes’ of the BSAP 
(HELCOM 2012, Korpinen et al. 2013) in accordance with the Convention on Biological Diversity (CBD). This 
is also the foundation of the other two ecological objectives in the BSAP: ’thriving and balanced 
communities of plants and animals’ as well as ’viable populations of species’. Other habitats (MSFD 
207/848) such as rare and threatened habitats listed under Habitats Directive (eg. Sandbank or Reefs), 
national law or HELCOM (HELCOM Red List) must be assessed consistent to their existing relevant values. 

’Marine landscapes’ in this context refer to the HELCOM interpretation of the original term ’seascape’ and 
also includes biotic components (see HELCOM BALANCE project). 

Role of physical disturbance on benthic biotopes 
In the Baltic Sea, the sedimentary seafloor habitats provide the major part of the substrate to settle on for 
organisms not having their complete lifecycle in the water column (holoplankton). This includes all 
meroplanktic lifeforms and all pure benthic organisms. Since the meroplanktic species comprise the major 
part of the organisms inhabiting the benthic biotopes, there is a tight functional coupling of the benthic and 
planktonic environment. Many species within the higher trophic levels of the marine food web depend on 
benthic organisms as a food source, either directly (benthic feeding) or indirectly by feeding on the 
planktonic stages of benthic organisms. Benthic biotopes also provide living space enabling organisms to 
find shelter. In addition, the benthic environment is the only marine ecosystem that has habitat-forming 
species which can themselves form biogenic benthic habitats, at the same time being part of the resulting 
biotopes. 
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Results and confidence 

Biotope map 
HELCOM contracting parties are now expected to be in a position where mapping activities could be pulled 
together into a commonly agreed seascape-map to form the basis for indicator-based evaluations. The base 
biotope map could be developed to document e.g. HELCOM HUB level 5 
(substrate+vegetation/zoobenthos). The same map could be used in the indicator “Condition of benthic 
habitats”. 

The current availability of spatial information on benthic biotopes is scattered. Mapping activities of 
seafloor substrates are typically carried out on a decadal scale by national geological institutes, however 
the coverage of the biotic components that define a biotope are rarely monitored for purposes of showing 
the spatial coverage. More and more areas are currently being mapped in order to display the spatial 
distribution of biotopes giving cause to assume that the confidence of estimates of cumulative effects on 
benthic biotopes will improve in the future. Different Baltic countries are currently undertaking mapping 
effort.  

The biotope map for the cumulative assessment in the HELCOM region could be based on current 
EMODnet Seabed Habitat data (EUSeaMap) until detailed national data of mapping activities will become 
available in a HELCOM wide compilation. Broad-scale habitat maps for the Baltic Sea have been produced in 
the EUSeaMap project in 2016. Single presence/absence maps of eight broad-scale habitats from HELCOM 
Map and Data Service were vectorised and combined to one biotope map as basis for the cumulative 
assessment. General sensitivities for broad-scale habitats as used in the HOLAS II assessment can be 
applied for the intersection process in the HELCOM area. Eventually further modifications are needed for 
rare and threatened such as the so called Other habitats.  
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Figure 5 HELCOM broad-scale habitats, compiled from presence/absense data based on EUSeaMap (2016), vectorized 
data layer from HELCOM Map and Data Service (MADS) 

A more detailed assessment in the German Baltic Sea area based on the biotope map of Schiele et al. 
(2015) HELCOM HUB level 5/6 was performed with pressure specific sensitivities in a test case. 

 

 

Figure 6 Biotope map of the German Baltic Sea (HELCOM HUB level 5/6) for softbottom/infauna (Schiele et al., 2015) 

 

Pressure maps 

Pressures from demersal trawling fishery 
Fishing intensity for surface mobile bottom contacting gear based on VMS/logbook data and processed by 
ICES Working Group on Spatial Fisheries Data (WGSFD)  were used for the pressure from demersal trawling 
fishery. The ICES secretariat collected relevant VMS and logbook data during 2017 for the years 2009-2016 
to produce updated spatial data layers on fishing intensity as a technical service to HELCOM. Improved data 
quality control checks were implemented. Submitted data across the HELCOM area have improved in 
quality compared to previous data 2009-2013 published in 2015 (ICES, 2017). Data is available at HELCOM 
Map and Data Service (MADS) separated in surface and subsurface abrasion as swept area ratio. VMS and 
logbook data processed by ICES are also used in the OSPAR BH3 indicator. An example of how these maps 
look like is given in Figure 7. 
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Figure 7 Demersal fishing intensity in 2016 in the Belt and Sound region and the Western and Southern Baltic Sea, 
derived from VMS and logbook data and processed by ICES. The data use a 0.05° x 0.05° grid (roughly 3 x 5 km in the shown 
region). Data was classified according to the four categories used in the CumI assessment based on surface swept area ratios. 

It is important to note that the pressure from fishery must include fishing gear as a parameter to derive the 
intensity of the pressure, as is the case with the ICES maps. The development of gear that is less damaging 
to the seafloor is one of the measures taken within the MSFD context. When such gear is used this will 
result in a lower pressure intensity and must be reflected in the indicator. For further details see WKFBI 
(2016) and ICES (2017). 

Pressures from dredging and disposal of dredged material 
Data on reported sites for dredging and disposal of dredged material is available via HELCOM MADS (see 
Figure 8). 
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Figure 8 Reported sites (points and areas) for deposit of dredged material (left) and dredging activities (right) as used in 
the HOLAS II assessment for the period 2011-2016 (HELCOM MADS). 

HELCOM adopted the recommendation 36/2 Management of dredged material in March 2015. The 
recommendation warrants more detailed reporting that is to provide a higher data quality in the HELCOM 
database of dredging and deposition of dredged materials. 

Pressures from marine constructions 
Data layers for marine constructions (bridges, oil rigs, coastal erosion defence structures, cables and 
pipelines, wind farms) are also available via HELCOM MADS (Figure 9). The data provide the geographical 
location as point or line data but not the actual spatial extent of the structures.  

http://helcom.fi/Recommendations/Rec%2036-2.pdf
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Figure 9 Data for marine constructions from HELCOM MADS. 

Preliminary results of a German test case 
A test case has been carried out in the German Baltic Sea region in 2017 based on national data and data 
from the HELCOM Map and Data Service to review the general assessment procedure of the indicator. 
Recent adjustments of the assessment procedure were not included and therefore no separation was made 
for physical loss and disturbance in the example maps shown below. These changes are ongoing and will be 
considered in the upcoming assessments on detailed local and broader HELCOM scales. 

Based on the detailed biotope map on HELCOM HUB level 5/6 (Figure 5) pressure-specific sensitivities were 
estimated according to the procedure described in the methodology above. The different sensitivities for 
surface and subsurface abrasion/penetration were derived from the ICES WKFBI habitat compilation 
(2016), Schiele et al. (2016) and the MarLIN and MarESA projects. 
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Figure 10 Pressure-specific sensitivities for abrasion/penetration in the German Baltic Sea region 

The magnitude of fishing pressure derived from intensity and frequency were intersected with the 
sensitivities and resulted in fishing impact maps for surface and subsurface as shown in the following 
figures. 
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Figure 11 Fishing impact for surface and subsurface by intersecting the magnitude of fishing pressure with the pressure-
specific sensitivities in the German Baltic Sea region 

Other pressures from dredging and dumping activities as well as extraction of sand and gravel and various 
constructions were considered in additon to result in a final map of cumulative impacts separately for 
surface and subsurface, because the fishing impact was not aggregated in this example. 
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Figure 12 Cumulative impacts considering surface and subsurface fishing impacts separately together with other 
pressures. 

The main impacts were caused by fisheries besides dredging, dumping, extraction and constructions. In 
most cases areas of ’low’ and’very low’ impacts corresponded to NATURA 2000 areas. 

The results of the test case showed that the assessment procedure is applicable in general, but has to be 
developed further, in particular concerning matching scales of biotopes and different pressures considered 
in the cumulation process. Further modifications are needed for pressure and pressure-specific sensitivity 
classification in order to improve the confidence of the resulting magnitude of pressure and impact 
assessment. The automation of the cumulative assessment via GIS models and workflows for buffering and 
intersection processes will be promoted for an easier application and reduced manual workload in 
forthcoming assessments.  

 

Confidence of indicator status  
The current confidence of the indicator evaluation is low.  

The main cause for the low confidence is the lack of a commonly agreed benthic biotope map detailing the 
exact distribution of the considered biotopes. A detailed and commonly agreed map is needed for the 
estimates of the proportion of the benthic biotope having been affected by a pressure to become more 
accurate.  
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There is most often a mismatch in scales and/or spatial coherence between biotope distribution and 
pressure layers, resulting in possible over- or underestimations of actual impact. The conversion from 
pressure to state change is based on various assumptions and simplifies the complex reaction of the 
individual species in the benthic community to only reflect the assumed aggregated effect on the benthic 
community as a whole. This results in a relatively high level of uncertainty of the final indicator score as 
several assumptions and approximations are needed. This is also one reason for using categories instead of 
numerical values for the intersection and cumulation process. This uncertainty strikes through to the GES 
boundary. 
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Monitoring requirements 

Monitoring methodology 
In general it is not expected that specific monitoring will be needed for the indicator.  

The evaluation relies on data gathered from existing sources, e.g. VMS data, shipping traffic data and data 
giving details on other human activities such as footprint from constructions, coastal erosion defence 
structures, cables and pipelines, wind farms etc. But the data preparation and compilation could be 
improved without further monitoring requirements. Existing detailed information should be used for data 
refinement, e.g. a quarterly resolution of fishing intensity data in addition to yearly data. The same applies 
to data concerning dredging and dumping activities, which could be specified in terms of amounts, 
sediment material/particle size and more precise times of activity. 

Monitoring related to the benthic biotopes is described on a general level in the HELCOM Monitoring 
Manual under the programme topic: Seabed habitat distribution and extent.  

Description of optimal monitoring 
Optimal monitoring resulting in optimal spatial information relevant for the indicator is mainly connected 
to the requirements for spatial and temporal resolution in the spatial information. The lack of benthic 
biotope monitoring activities specifically designed to follow the trends in spatial distribution and pattern is 
a clear issue where improved monitoring activities would improve the evaluations provided by the core 
indicator. This same need for improved coverage of monitoring benthic biotopes is also outlined in the core 
indicator ‘Condition of benthic habitats’. 

Current monitoring 
All HELCOM Contracting Parties have carried out some mapping activities of relevance for compiling a 
benthic biotope map needed for the indicator. Monitoring of dredging and deposition of dredged material 
is also carried out in all Contracting Parties. VMS reporting is currently done by all Contracting Parties 
through ICES. 

http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/seabed-habitat-distribution-and-extent/
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Description of data and up-dating 

Metadata 
Most of the data to be used in the indicator come from the HELCOM MADS at 
http://maps.helcom.fi/website/mapservice/index.html. Some of the background data used in the HELCOM 
BSPI and BSII may also be incorporated.  

Arrangements for updating the indicator 
Updating of the indicator will require different efforts for the separate spatial information layers included. 
It is foreseen that the benthic biotope map forming the basis of the indicator will not be up-dated very 
regularly as the map is to be based on national mapping activities carried out at long intervals. 

Annual up-dates of the pressure from dredging and dumping reported to the HELCOM database can be 
carried out by the HELCOM Secretariat. Of course, this depends on the national reporting of VMS data to 
ICES with the aim to make the information available for environmental decision-making in HELCOM. The 
frequency of reporting in the long-term is expected to become clearer in coming years. Based on the 
reporting frequency, a suitable updating frequency of the spatial pressure layer in the indicator should be 
determined.  

There is no clear expert group/network within HELCOM that could be tasked with compiling the updated 
pressure layers and carrying out the cumulation calculations. The HELCOM WG Pressure carries the main 
responsibility for the dredging and dumping activities, and one option could be to develop an expert 
network under WG Pressure to carry out the task in cooperation with the relevant groups in HELCOM 
dealing with fisheries and spatial planning issues and in particular with EN-BENTHIC as the responsible 
group for this indicator.  
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