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Background 
 
This document presents a preliminary synthesis of the findings of the BalticBOOST project (WP 3.1). The WP 3.1 is 
set out to develop joint principles to define environmental targets for pressures affecting the seabed habitats. A 
specific task of WP 3.1 is to identify the pressures that are having a major impact on the seabed habitats in the 
Baltic Sea and explore ways to determine how much disturbance the seafloor can tolerate while remaining in GES.  
 
The document is structured on the basis of the two recently proposed GES criteria: physical loss of and physical 
disturbance to benthic habitats. Therefore this document is also limited to physical impacts.  
 
The document synthesizes results from a wide literature survey which covered activity-pressure-impact chains from 
the major activity types and over several benthic features. The main aim of the document is to provide a realistic 
overview of the impact scales of various anthropogenic pressures and the human activities producing them. 
Detailed results of the task are recorded on a template, where the impacts are categorized, their spatial extent and 
temporal frequency estimated, recovery time recorded and references to the literature given. In this document, 
only non-fishery impacts were included at this stage, but the fishery impacts will be included after the workshop.  
 
Detailed results are recorded on a template, where the impacts are categorized, their spatial extent and temporal 
frequency estimated, recovery time recorded and references to the literature given.  
 
 
The Meeting is invited to: 

- take note of the synthesis,  
- provide guidance to further understand impacts of human activities and consequent pressures,  
- discuss how the fishery impacts can be integrated into the same framework. 
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BalticBOOST WP 3.1 
S. Korpinen, H. Nygård & K. Hoppe 

Synthesis of the impacts of human activities on seabed habitats 
 

Human activities cause several pressures, some of which may lead to loss and/or disturbance to marine habitats. 
Distinction of these two types of impacts is sometimes clear. Filling of a bay with dredged material or other land 
masses (so-called land claim) causes, for example, habitat loss whereas the activity also causes severe siltation and 
sedimentation in adjacent areas which is a disturbance. This distinction has also been made in the revision process 
of the EU Commission Decision on GES criteria (2010/477/EU) which is considered in the project. Distinction of 
these two aspects is not, however, always unambiguous. While some sites can be permanently lost for marine 
environment, others merely change to other habitats or the original ones may recover after shorter or longer time 
periods. For example, is a habitat lost, if its characteristics and functions are lost for 2-3 years? This could be the 
case for most of the dredging sites and for sand extraction sites after the activity has ended. Similar cases are the 
sites of disposal of dredged matter, if the dumping site consists of a similar habitat type (i.e. soft sediment) and the 
new sediment surface is colonized after a certain period. In theory, also more permanent structures, such as wind 
farms, are not really permanent as their permits usually include a requirement to remove the structure after its 
operational use. In this work, we have however chosen a simple approach, where: 

- physical loss does not include temporary loss (i.e. 2-10 years), 
- physical loss assumes that structures are permanent (the situation should be checked in every assessment 

cycle). 
 
In this document, the HELCOM BalticBOOST WP 3.1 also discusses the GES criteria of the 2010/477/EU and its 
proposed revision and synthesizes results from a wide literature survey which covered activity-pressure-impact 
chains from the major activity types and over several benthic features. The main aim of the document is to provide 
a realistic overview of the impact scales of various anthropogenic pressures and the human activities producing 
them.  
 
Definitions of terms 
In this report we use the following terms: 

- physical loss of underwater habitats: we limit the ‘loss’ to so-called permanent loss, which is caused by 
structures or land masses covering a substrate; this term is not unambiguous and some more discussion is 
given in this document; 

- sealing: the main pressure causing physical loss, typically covering the seabed with man-made 
constructions; 

- physical disturbance: this is a wide concept that includes at least three types of pressures: abrasion of 
seabed, siltation on seabed and non-permanent smothering of seabed; 

- siltation: this includes replacement of substrate material from one place to another, covering seabed, not 
limited to the fine particles only (i.e. silt); sedimentation is a closely similar term but it can also include 
descend of biological matter such as phytoplankton cells and therefore it is not used in this document; 

- abrasion: damage of surface substrate or structure and associated biological features; 
- smothering: suffocation of the seabed by dredging masses; permanent smothering causes physical loss 

and occurs when the masses remain stable and no recovery is expected, non-permanent smothering is a 
disturbance; burial is a related term. 

- extraction: extraction of minerals can lead to physical loss if a habitat is removed to the extent that it has 
changed to another habitat; otherwise it is physical disturbance where recovery occurs after a certain time 
span; 
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Physical loss of seabed habitats 
A habitat can be considered lost when it is completely covered by a new substrate or its defining characteristics are 
lost and functions are disabled. The loss is, however, not a clear concept as areas do not disappear but only change 
to other types of areas. Underwater habitats can disappear only if they are filled by land masses and thus changed 
to above-water habitats. In other cases, an underwater habitat merely changes to another habitat type. There are 
two types of loss which can be considered: (1) temporary loss and (2) permanent loss. In this work, we define the 
physical loss as a permanent loss, but we also discuss non-permanent habitat loss and its relation to the ‘habitat 
disturbance’.  
 
Underwater habitat covered by constructions or land-filling is a permanent loss for that habitat type. The actually 
lost surface area by the structure is considered as the physical loss. Similarly, in the case of permanent smothering, 
the new seabed area is calculated as the lost area.  
 
The proposed COM DEC defines the physical loss to address natural habitats only. This limitation is problematic 
from the compensation and restoration point of view as also artificial structures provide new hard surfaces and 
together with other restored habitats can become functionally similar to the natural ones. Examples of hard, 
artificial surfaces are wind mills which can be even built to better support colonization of sessile organisms. 
Examples of habitat restoration are lagoons where natural hydrodynamics can be restored by returning the 
threshold to the mouth of a lagoon. However, this issue is under debate and whether also restored or artificial 
habitats could be considered as a natural habitat after a certain colonization period remains still open. However, 
the current proposal by the Commission does not allow this and therefore also in the WP 3.1 we will not consider 
the compensation or restoration aspects, but we note that they are linked to the MSFD programmes of measures 
and should be somehow considered in the further work. 
 
In Table 1 we have provided a synthesis of the activities and pressures which cause physical loss of seabed habitats. 
 
 

Table 1. Synthesis of the human activities causing permanent physical loss of marine benthic ecosystems.  
Activity Description of the impact 
Land claim: filling sea areas Underwater habitat area is lost to the terrestrial ecosystems. 
Renewable energy generation: 
Constructions 

The underlying habitat area is lost. Areas around are disturbed. 

Restructuring of seabed morphology: 
Dredging a lagoon mouth 

The lagoon system is lost if opened too much. 
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Restructuring of seabed morphology: All 
types of extraction where all substrate is 
taken away 

The habitat is lost when all the substrate is removed either by 
mineral extraction or dredging or exploding rock. 

Restructuring of seabed morphology: 
Maintenance dredging 

If the activity is maintained (e.g. for shipping lanes and harbours), 
the habitat is lost as long as finally ceased. 

Waste treatment and disposal: Disposal of 
dredged matter 

In stabile disposal sites, underlying different habitat type is lost. 
Similar habitat type is lost only for a period (considered in Table 2). 

Canalisation and other watercourse 
modifications: Damming of bays or areas 

Sealing of a marine area causes loss of all the habitats inside. 

Extraction of oil and gas: Pipelines The underlying habitat is lost 
 
 
Physical disturbance to seabed habitats 
Physical disturbance of the seabed is most often described by three types of pressures: siltation, non-permanent 
smothering and abrasion. Abrasion is mainly caused by bottom-trawling fishing gears whereas smothering is mainly 
caused by non-fishery activities. Siltation occurs in all human activities to varying degrees. Critical issues related to 
the disturbance are:   

- the spatial extent of that disturbance, 
- the impacted habitat type and its sensitive characteristics, and 
- recovery time from the pressure after cessation of the activity. 

 
Activities moving sea-floor substrate cause plumes of fine particles which are carried by currents and descend to 
the sea floor after a while; usually within 1-3 kilometers. The new sediment will cover wide areas and cause adverse 
impacts especially on hard substrate habitats or on benthic vegetation. The primary activities causing this pressure 
are dredging (both capital and maintenance), disposal of dredged material (the amount depending on the share of 
fine sediments), sand extraction (large amount of the dredged material is sorted out and redeposited) and 
resuspension of sediments and erosion of shores caused by shallow-water shipping. Bottom-trawling also causes 
resuspension of fine sediment material. 
 
The siltation pressure is greatly affected by the exposure of the area to currents. Sheltered areas have pronounced 
effects compared to exposed ones. This is particularly significant on hard bottoms and vegetated benthic areas, 
where even thin sediment/silt layers can change the functions of the habitat. Therefore the habitat sensitivity 
should take into account the habitat exposure, at least in the case of above-mentioned habitats under 
sedimentation. 
 
Recovery of seabed after siltation is a matter of some years, depending on habitat type, amount of pressure and 
exposure to currents. Areas under repeated disturbance will stay on an early level of succession and recovery of 
some late-succession species may take much longer than a couple of years. The colonization pace is determined by 
dispersal strategy, presence of other species or habitat engineering by other species. 
 
Seabed abrasion is primarily caused by bottom-trawling fishery which disturbs the sea-floor surface and the sub-
surface over wide spatial scales. The type of impact depends on the gear type. Abrasion is also caused, to a lesser 
extent, by propel turbulences of shipping.  
 
An assessment of habitat disturbance is currently not well defined and also the proposal for the revised GES criteria 
in the COM DEC 2010/477/EU give only a broad-brush assessment method requiring more details until it gives 
correct signals of the state of the benthic habitats. It is clear that definitions for ‘adverse impacts’ and ‘spatial impact 
extents’ will be needed, but there is also a big question how to differentiate between environmentally-friendly 
human activities from those not adequately mitigating environmental impacts. For instance, a large-scale dredging 
activity in coastal, sensitive areas can be mitigated by underwater curtains, proper devices and methods, carrying 
out activities in seasons of least impacts, conducting the activity periodically, if necessary, having sufficient 
background data of the site and maintaining surveillance monitoring during the activity. Such considerations will 
have notable effects on the level of disturbance, but they are also difficult to include in national or regional 
assessments. 
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Table 2 synthesizes the main findings of the literature study made in the WP 3.1. Even though the task is not yet 
finalized, the synthesis provides an overview of the scales of impact from different activities. Impacts from fishing 
activities have not yet been added. 
 
 

Table 2. Synthesis of the impacts of human activities causing physical disturbance on marine benthic 
ecosystems. The synthesis does not distinguish impacts on specific features but presents the scale (average) and 
a typical impact on a sensitive feature. 
Key: Pressure: the main pressure causing the impact. Impact: a descriptive presentation of the magnitude of 
the impact over a range of benthic features. Spatial extent: scale of impact (km). Recovery: Time to recover 
after cessation of the activity (different units). Sensitive feature: the most sensitive feature for the pressure. 
Activity Pressure Impact (examples) Spatial 

extent 
Recovery Sensitive 

feature 
Waste treatment and 
disposal: Disposal of 
dredged matter  

Smothering Burial, loss. Decrease of 
90% herring row 
(detached). At the site 
and 1 km away: 80% 
decrease in Macoma. 
50% decrease in 
Mytilus. 2km away: 50% 
decrease in Macoma. 

 Depending 
on the 
sediments: 
2-3 years 

Arctica, 
Mya, 
Bylgides, 
Lagis, 
Nephthys  

Waste treatment and 
disposal: Disposal of 
dredged matter  

Siltation Burial, loss. Decrease of 
90% herring row 
(detached). At the site 
and 1 km away: 80% 
decrease in Macoma. 
50% decrease in 
Mytilus. 2km away: 50% 
decrease in Macoma. 

 
2-3 km 

Depending 
on the 
sediments: 
2-3 years 

Arctica, 
Mya, 
Bylgides, 
Lagis, 
Nephthys, 
Fucus, 
Herring 
spawning, 
Macoma, 
Mytilus  

Waste treatment and 
disposal: Municipal 
waste water 
treatment plants 

Siltation 
(Input of 
organic 
matter) 

decreased macrofauna  5 years Fucus 

Waste treatment and 
disposal: Pulp mills 

Siltation 
(Input of 
organic 
matter)  

decreased macrofauna  >10 years Fucus 

Restructuring of 
seabed morphology: 
Capital dredging 

Extraction of 
substrate 

Strong 
decrease/disappearance 
of sensitive species (80-
90%), disappearance of 
young Macoma, -73% 
YOY pike. 

 2-5 years  Nephtys 
hombergii, 
Diastylis 
rathkei, 
Macoma 
balthica 

Restructuring of 
seabed morphology: 
Capital dredging 

Siltation  2-3 km, with 
strong 
currents  
20 km 

  

Restructuring of 
seabed morphology: 
Maintenance 
dredging 

Extraction of 
substrate 

Impact at site is less 
than above but the site 
cannot recover.  

 2-5 years  Nephtys 
hombergii, 
Diastylis 
rathkei, 
Macoma 
balthica 
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Restructuring of 
seabed morphology: 
Maintenance 
dredging 

Siltation Sedimentation in 
adjacent areas is similar 
to capital dredging. 

2-3 km, with 
strong 
currents  
20 km 

  

Restructuring of 
seabed morphology: 
Capital dredging 

Extraction of 
substrate 

The habitat is lost for a 
certain time period; 
usually 1-3 years if the 
activity is ceased. 

   

Extraction of minerals: 
Sand extraction 

Extraction of 
substrate  

At site: eradication of 
community.  

 5 years  

Extraction of minerals: 
Sand extraction 

Siltation At 1km distance 50% 
decrease in abundance 

   

Renewable energy 
generation: 
Construction: Pile-
driving etc. 

Siltation  Decrease in benthic 
fauna 

1-3 km 1-2 years  

Transmission of 
electricity and 
communications: 
Construction: Cable 
installation 

Abrasion  Abrasion: 
Tens or 
hundreds of 
km by 1 - 2 
m. 
Sedimentatio
n: <1 km. 

1 - 2 years, 
> 10 years, 
permanent 
(depending 
on the 
method) 

 

Transmission of 
electricity and 
communications: 
Construction: Cable 
installation 

Smothering     

Transmission of 
electricity and 
communications: 
Construction: Cable 
installation 

Siltation     

Land claim Siltation Decrease in benthic 
fauna 

   

Aquaculture – marine: 
Fish farms 

Siltation 
(Input of 
organic 
matter) 

sedimentation, 
decreased macrofauna 

 5 years  

Tourism and leisure 
infrastructure: 
Marinas 

Abrasion decrease of sensitive 
plant species (-25% 
cover), 90% decrease of 
YOY pike,  

  Ruppia 
maritima, 
pike 

Tourism and leisure 
infrastructure: 
Marinas 

Siltation  <500 m  Ruppia 
maritima 

Oil and gas 
infrastructure: 
Pipeline construction,  

Siltation  < 1km   

Oil and gas 
infrastructure: 
Pipeline construction,  

Smothering     

Transport – shipping: 
Shipping in shallow 
water and archipelago 

Abrasion decrease of 50% cover 
of sensitive species, -
37% species richness, -

  Chara sp., 
pike 
spawning 
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31% vegetation cover, 
86% decrease of YOY 
pike 

Transport – shipping: 
Shipping 

Siltation     

Transport 
infrastructure: 
Harbours and 
approaches to 
harbours 

Abrasion     

Transport 
infrastructure: 
Harbours and 
approaches to 
harbours 

Siltation     
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