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Background 
The State of the Baltic Sea report is the main product of the HOLAS II project, which runs from December 
2014 to June 2018 (Project for the development of the second holistic assessment). First results for the BSPI 
and BSII are available in summary in the ‘State of the Baltic Sea’ report, and in more detailed in the 
Supplementary report on cumulative impact assessment using the BSPI and BSII. 

Environmental pressure caused by dredging and depositing operations at sea is one of the pressures 
integrated into the Baltic Sea Pressure Index (BSPI) and Baltic Sea Impact Index (BSII). The indexes reflect the 
magnitude of human pressures and impacts on different ecosystem components, including benthic species 
and biotopes. 

EN DREDS 3-2017 discussed the methodologies used to evaluate environmental pressure caused by these 
activities for the Baltic Sea Impact Index (BSII). The Recommendations by EN-DRED 3-2017 were considered 
by PRESSURE 7-2017. The meeting requested EN DREDS to look into the definitions, especially on loss and 
disturbance effects for maintenance and capital dredging, as it now differs from those given in the related 
EU directive. 

Implementing the request of PRESSURE 7-2017, EN DREDS 4-2018 discussed the methodological document 
with specific accent on the definitions used in the document and recommended to use the term “physical 
disturbance” for maintenance dredging and depositing sites and “physical loss” for capital dredging, 
respectively. The explanations are given in the Outcome of EN DREDS 4-2018. After the meeting the 
Secretariat received comments from Sweden regarding this document. Editorial comments are integrated in 
to the document and methodological comments are compiled in Annex 1.  

The document contains a description of the methodology used to assess environmental pressure caused by 
dredging and depositing operations at sea. It also contains definitions of physical losses and disturbances 
given in EU regulations and definitions of different types of dredging given in HELCOM Guidelines. 

Action requested 
The Meeting is invited to consider the method used for evaluation of environmental pressure caused by 
dredging/depositing operations at sea and agree on the used definitions. 

 

  

http://stateofthebalticsea.helcom.fi/wp-content/uploads/2017/07/HELCOM_State-of-the-Baltic-Sea_First-version-2017.pdf
http://stateofthebalticsea.helcom.fi/wp-content/uploads/2017/09/HELCOM_The_assessment_of_cumulative_impacts_Supplementary_report_first_version_2017.pdf
https://portal.helcom.fi/meetings/EN%20DREDS%203-2017-485/MeetingDocuments/Outcome%20of%20the%203rd%20meeting%20of%20the%20Expert%20Network%20on%20dredging.pdf
https://portal.helcom.fi/meetings/EN%20DREDS%204-2018-532/MeetingDocuments/Outcome%20of%20EN%20DREDS%204-2018.pdf
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Methodologies used to asses dredging and depositing of dredged material as a pressure 
 

Dredging and depositing of dredged material are used in aggregated pressure layers “Physical loss” and 
“Physical disturbance” in the Baltic Sea impact index. More detailed information and definitions of these 
activities can be found in State of Baltic Sea report and the supplementary report on cumulative impacts.  

Expert Network on dredging / depositing operations at sea, provided recommendations how these activities 
should be assessed as a pressure, in the outcome EN DREDS 3-2017, these recommendations were followed.  

Physical loss  
As described in the recommendations only capital dredging was considered as physical loss. Maintenance 
dredging and depositing of dredged material was excluded from the dataset. There are two geometry types 
reported for capital dredging: polygons and points. The area considered to be lost is the area of polygon and 
25/50 m buffer for <5000 m3 / >5000m3 points. Pressure value is calculated as the lost area (km2) in each 
individual 1x1km grid cell. The pressure values for every aggregated pressure layers are normalized to be 
from 0 to 1. As the area lost in a grid cell in square kilometers directly produces a number from 0 to 1, there 
was no need to normalize the layer.  

In addition to capital dredging, physical loss aggregated pressure layer includes 14 other human activities 
datasets. Overlapping areas with other human activities were removed to produce the final “physical loss” 
aggregated pressure layer (Figure 2). 

 

http://stateofthebalticsea.helcom.fi/wp-content/uploads/2017/07/HELCOM_State-of-the-Baltic-Sea_First-version-2017.pdf
http://stateofthebalticsea.helcom.fi/wp-content/uploads/2017/09/HELCOM_The_assessment_of_cumulative_impacts_Supplementary_report_first_version_2017.pdf
https://portal.helcom.fi/meetings/EN%20DREDS%203-2017-485/MeetingDocuments/Outcome%20of%20the%203rd%20meeting%20of%20the%20Expert%20Network%20on%20dredging.pdf
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Figure 1: The final “physical loss” aggregated pressure layer to be used in BSPI and BSII 
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Physical disturbance 
Maintenance dredging and depositing of dredged material were used for the aggregated pressure layer 
physical disturbance.   

Dredging  

Only maintenance dredging was used for this layer. Some of the dredging sites missed information on the 
type of activity and these sites were considered as maintenance dredging. 500 meter buffer was used for 
both polygon and point sites, with sharp decline from the center (Figure 3).  

          

Figure 2: Attenuation of pressure intensity from the center 

Some sites were missing values of the amount of material dredged and a 25 percentile of all values was given, 
making it possible to include these sites in the analysis. Total amount of dredged material values were log 
transformed prior addressing values to buffers, to avoid overestimation of extreme values. Different from 
initial version of HOLAS II, values were now log-transformed prior to buffer analysis. Log-transforming the 
final layer, would disturb the attenuation of pressure intensity, by partly reversing the diminishing of pressure 
intensity from the center. Intensity factor was addressed to buffers according to figure 3. Overlapping buffer 
areas were summed together in 1x1km grid cell, including down weighting with the intensity factor and area 
affected. 
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Depositing of dredged material 

All depositing sites that were active during 2011-2016 were used for the analysis (reported amount deposited 
material on at least one year). Average amount of deposited material were used to scale the intensity of the 
pressure. If no amount was reported on particular year, it was considered that no activity occurred (i.e. value 
“0” was used in calculating the average). 500 meter buffer was used for both polygon and point sites, with 
sharp decline from the center (Figure 3). 

Total amount of dredged material values were log transformed prior addressing values to buffers. Intensity 
factor was addressed to buffers according to figure 3. Overlapping buffer areas were summed together in 
1x1km grid cell, including down weighting with the intensity factor and area affected (Figure 4).  

Final values on both datasets were normalized and used in the layer physical disturbance. Altogether 15 
normalized datasets were summed together in 1x1km grid cells and then normalized to produce the final 
“physical disturbance” aggregated pressure layer (Figure 5). Due to very limited spatial extent of dredging 
and depositing activities, compared to other activities included in the pressure layer, the share of these 
activities are rather marginal. Dredging contributed with 0.5 percent and depositing with 0.3 percent of the 
final pressure value of the layer physical disturbance.  

 

 

Figure 3: Example of the final normalized distribution of pressure caused by dredging in 1x1km grid cell at Archipelago Sea for the 
layer physical disturbance 
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Figure 4: The final “physical disturbance” aggregated pressure layer to be used in BSPI and BSII 
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Definition of physical loss and disturbance according to MSFD 
According to the Decision EU/2017/848 the definitions for physical loss and physical disturbance are 
following: 
 
Physical loss 

“Permanent changes to the seabed from different human activities shall be assessed 
(including permanent changes to natural seabed substrate or morphology via physical 
restructuring, infrastructure developments and loss of substrate via extraction of the seabed 
materials)” 

and  

“Physical loss shall be understood as a permanent change to the seabed which has lasted or is 
expected to last for a period of two reporting cycles (12 years) or more.” 

Physical disturbance 

“Physical disturbance shall be understood as a change to the seabed from which it can 
recover if the activity causing the disturbance pressure ceases.” 

 

Dredging activity types 
HELCOM RECOMMENDATION 36/2 and Guidelines for the management of dredged material at sea define 
dredging types as following: 

Capital dredging: Capital dredging includes geological material dredged from previously unexposed layers 
beneath the seabed and surface material from areas not recently dredged. 
 

Maintenance dredging: Maintenance dredging is the dredging required to maintain berths and navigation 
channels at advertised depth. It includes material dredged from recently deposited by sedimentation 
processes in harbor or sea areas.  

  

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32017D0848&from=EN
http://helcom.fi/Recommendations/Rec%2036-2.pdf
http://helcom.fi/Lists/Publications/HELCOM%20Guidelines%20for%20Management%20of%20Dredged%20Material%20at%20Sea.pdf
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Annex 1 
Comments from Sweden to this document after it was presented at EN DREDS 4-2018.  

Physical loss: "The area considered to be lost is the area of polygon and 25/50 m buffer for <5000 m3 / 
>5000m3 points" - is this correct- it seems low to use a 50m buffer for point locations of volumes >5000m3. 

As discussed, the physical disturbance associated with capital dredging should not be ignored. 

Depositing of dredged material¨: This method of averaging the pressure isn't precautionary.  Deposition of 
dredged material is possibly significant over the duration of a 6 year period, and any deposition in a given 
location should be considered a lasting disturbance and not averaged.   

Dredging activity types - there may be a significant difference in the type of material that these two 
activities involve, maintenance dredging involving recently accumulated fines and capital dredging all 
material types.   

Maintenance dredging carried out regularly - as it normally is- could just as well be considered physical loss 
if the net result is that the seabed is changed for a period longer than 12 years.  Most capital dredges 
require subsequent maintenance dredging to prevent sediment building up.  So both types of dredging 
effectively result in both loss and disturbance.   
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