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Preface 
The WP 3.1 of the HELCOM BalticBOOST project has the objective to analyze, on the case study basis, how benthic 
ecosystems will be affected under various human activities and consequent pressures, and how this is reflected in 
environmental status classifications. This very basic question will provide the basis for setting environmental 
targets i.e. the reduction in pressure that is required to achieve GES. The ultimate aim of the HELCOM 
BalticBOOST WP 3.1 is to propose a step-wise guidance for HELCOM Contracting Parties to develop environmental 
targets for human activities and pressures affecting the benthic habitats and that can also be used for EU Member 
States under the MSFD article 10. This document is a description of the WP 3.1 approach to this objective. 
 
The document is meant as a basis of discussions in the BalticBOOST Theme 3 workshop and the workshop 
participants are invited to comment on the approach, give advice on potential case studies and recommend how 
the case studies could best support the HELCOM 2nd holistic assessment.  

The BalticBOOST approach to pressures affecting the seabed 
The WP 3.1 started with identifying those human activities and pressures which cause physical impacts on benthic 
habitats in the Baltic Sea. The work continued to review literature of the impacts from those human activities and 
pressures. The review contained circa 300 peer-reviewed studies or project reports and focused on four key 
issues: which species or biotopes are sensitive, what quantitative impacts have been found, how widely the 
pressures extended and how long it took to recover? The literature review is presented in another workshop 
document.  
 
Based on the literature review, the next step will start looking for cases where impacted areas and benthic 
environmental monitoring overlap. In those areas, it will be possible to compare the amounts of pressure(s) and 
the state of benthic environment.  
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Figure 1. Schematic figure 
of the relations of GES 
(green area), maximum 
allowable pressure which is 
at GES (vertical line) and the 
environmental target (blue 
arrow of reduced pressure) 
on the horizontal pressure 
gradient (red arrow). 
 
 
 
 

GES in the benthic environment is defined by a couple of HELCOM core indicators only. Despite national and 
HELCOM efforts the success in developing benthic indicators has been rather poor. Therefore only available GES 
definitions are for the benthic macrofauna indices (the EU WFD indices in the national waters and the BQI in the 
offshore waters) and the EU WFD vegetation indices. Additionally, one can use habitat assessments of favourable 
conservation status under the EU Habitats Directive. As the majority of human activities occur in the coastal 
waters, the emphasis on EU WFD indicators is acceptable, though not ideal. 
 
For the purpose of this work two benthic broad pressure categories are distinguished: physical loss and physical 
disturbance. This is line with the evolving revision of the EU Commission Decision on GES criteria (2010/477/EU). 
The former is practically a permanent loss of a habitat type and this ultimate impact is limited only to the area 
where the habitat type has been lost. The physical disturbance is, however, a more complex pressure category 
which can be divided to at least two types of benthic pressures: (1) pressures in the seabed at the site where the 
activity occurs and (2) pressures due to siltation in the adjacent areas. The siltation impacts have specific extents 
which depend on the characteristics of the site (particle size, currents, exposure, stratification, wind) and intensity 
and duration of the activity. The workshop document on the literature review gives a summary of these pressures 
and impacts. 
 
The case studies aim to give an answer to the question: how much pressure a site can tolerate and still remain in 
GES? In Figure 1 this is expressed as Maximum allowable pressure that is consistent with GES. The WP 3.1 aims to 
find this answer with the use of explorative visualization of the dependency and simple correlations of pressures 
and GES indicators.  Possibly, also regression analyses will be needed, because also other parameters than 
pressures may be needed to explain the observed variation in GES indicators. If there were more GES indicators 
available, also multivariate methods could be used. However, in practice, many simplifications and assumptions 
based on expert knowledge will be needed and there will likely be difficulties to distinguish the impacts of 
physical pressures from other pressures, such as eutrophication, chemical pollution and changes in food web 
structure. 
 

The case study approaches 
Case studies will explore the physical impacts on different spatial levels: sub-basin level (spatial comparisons) and 
local level (station-specific comparisons). In the sub-basin approach, pressure layers stemming from available 
data on construction sites and extraction, dredging and disposal sites etc. will be compared to underlying maps of 
sediment distribution, modelled species distribution and benthic habitats. The resulting “pressure maps” can be 
combined with the conclusions from the VMS analysis of the fishing activity and with the only available HELCOM 
core indicator “State of the soft-bottom macrofauna community” (i.e. the BQI indicator). However, it remains to 
be seen if the signal from single impacts can be detected and differentiated with this method. The sub-basin 
approach will be carried out in 2-3 case study areas: Mecklenburg Bight, Hanö Bight and Gulf of Finland. The 
number and location of case study areas will be further discussed in the workshop. 
 
In the local approach, more detailed and spatially restricted case studies of human activities and benthic 
monitoring will be investigated. By using local examples, the impacts can more easily be linked to the activities. As 
most of the human impacts dealt with here (dredging, disposal, construction) take place in coastal areas, the 
impacts on benthic habitats will be assessed using the WFD indicators (macrobenthic indices and macrophytes). 



HELCOM BalticBOOST Theme 3 WS 1-2016, How much pressure a site can tolerate and still remain in GES? 
 
The approach will include comparisons of intensities of human activities and/or related pressures and the state of 
the benthic communities within the pressure gradient and in reference areas. Also in this approach it remains to 
be studied whether the natural variation, hypoxia effects and other pressures can be distinguished from the 
physical pressures on sea bed. Examples of the case studies will be large-scale construction projects (e.g. harbor 
expansions), shipping lanes and harbours and disposal sites of dredged matter. The local approach will be carried 
out in 4-5 case study areas in the northern Baltic Sea. The number and location of case study areas depends on 
availability of sufficient data and this topic will be further discussed in the workshop. 
 
The outputs from the two approaches will provide improved understanding of the influence of human activities 
on the state of benthic ecosystems and hopefully a more quantitative basis for estimations of environmental 
targets. By the use of the two very different approaches we hope to ensure that the outputs will be more specific 
(even to the level of specific human activities) and measurable (even to estimate measurable thresholds), and 
that they can be distinguished from other (natural or anthropogenic) effects affecting the seabed. 
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