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Background 
As mentioned in current chapter 8 of the first version of the ‘State of the Baltic Sea’ report, the updated 
report is foreseen to include the following considerations regarding the chapter on Cumulative impacts 
(Chapter 6) 

- Checking and analysis of the sensitivity scoring 
- Check the application of the layers on leisure boating (which currently overestimates the impacts on 

benthic habitats), hydrological conditions (to check if it is underestimated), seal hunting, the 
estimated loss and disturbance of benthic habitats from bathing sites, dredging and disposal of 
dredged material 

- The colour scheme of the map of the BSPI/BSII should be revised for a better understanding it would 
be good if low impact is light grey, so there is a smooth transition to white with no impact / no data 

 
In addition, potential methodological improvements were presented and initially considered by STATE & 
CONSERVATION 7-2017 (Doc. 3J-8-Rev.1), as also shown in document 3-1 of this meeting.   
 
The current document gives more detailed information and updates on the process, regarding  

1) Improvements to the methodology 
2) Update and improve the pressure layers and ecosystem component layers 

For an overall timeline, see document 3-1. 

 
Action requested 
The Meeting is invited to consider and provide guidance on the potential improvements to the BSII and the 
BSPI, regarding   

- calculating of the index 
- improvements to the underlying data layers on human activities, pressures and ecosystem 

components (species/habitats) 

 

  

http://stateofthebalticsea.helcom.fi/about-helcom-and-the-assessment/planned-further-work/
http://stateofthebalticsea.helcom.fi/cumulative-impacts/
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Improvements to the Baltic Sea Impact Index for the updated version of the 
HOLAS II report 
 

1 Improvements to the methodology 
 
Calculating the BSII and BSPI 

The assessment of cumulative impacts (BSII) in the updated ‘State of the Baltic Sea’ report will follow the 
already agreed approach, but different ways of calculating the impact will be compared as part of the process 
to evaluate the robustness of the results (e.g. using sum of impact or mean impact). Because the calculation 
method has an effect on the end result, as different methods display different aspects of the same data, the 
method is to be carefully considered. Potentially, the supplementary report could show results calculated 
using both the sum and the mean, for comparison.  

In addition, a map showing the results categorized into different classes could be prepared, to enable 
evaluation of how large areas are affected by different pressure classes.  

As stated in the STATE & CONSERVATION 7-2017 Doc. 3J-8-Rev.1 the Secretariat will develop a GIS-based 
method to calculate the index to be used to present the results to the workshop reviewing the results of the 
assessment. The Secretariat has now produced the first version of the tool to run this calculation. The method 
is an ArcGIS toolbox where it is possible choose all parameters, and select what calculation method one wants 
to use in the calculation. This offers a fast and dynamic way to compare and evaluate different ways of 
calculating the impact index, as requested by the previous workshop.  

Weighting of aggregated pressure layers 

The further development of the BSII method also involves exploring an approach for weighting pressure 
layers. The BSII is calculated based on aggregated pressure layers and ecosystem components, and sensitivity 
scores linking these datasets. Currently, all layers that are included are entered with the same range of values 
(scale 0-1). This means that all the aggregated pressure layers have equal impact. For example, hunting of 
seals has the same impact as physical loss.   

For a more correct representation, it would be preferred that the aggregated pressure layers are weighted 
relative to each other in order to get a more realistic representation of the intensity of different pressures. 
In addition, the ranking can be used to reflect the spatial extent of layers; if the extent is considered as being 
overestimated in one layer, for example as a result of the method that was used to produce it, the weighting 
factor should be smaller. In practice, this approach means that each dataset is assigned a weighting factor 
before being used in the index calculation. The weighting approach is similar to what was done when 
aggregating human activities datasets to represent the pressure layer on physical disturbance (See 
supplementary report on cumulative impacts, table 2.)  

The development process includes the following steps:  

- The secretariat will draft initial weighting factors for the aggregated pressure layers based on 
literature and observations from the end result of the BSII in the first version of the report, producing 
a table with weighting factors and reasoning for the initial proposal. 

- A separate workspace will be established for comments and discussion 
- An online workshop will be held to make a decision of the final weighting factors 

The Secretariat has now produced initial values for weighting factors (1 November 2017) and uploaded the 
document to the workspace. Contracting parties have been invited to nominate a national expert to take 

http://stateofthebalticsea.helcom.fi/wp-content/uploads/2017/09/HELCOM_The_assessment_of_cumulative_impacts_Supplementary_report_first_version_2017.pdf
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part in the evaluation work by 3 November 2017. The online workshop to propose final values will be held 
on 7 December 2017.  

Calculating the impacts of individual human activities dataset 

Under the EU funded HASPS II project (Horizontal Action Spatial Planning Support under the EU Strategy for 
the Baltic Sea Region), the HELCOM Secretariat plans to evaluate the relative contribution of individual 
human activities datasets to the cumulative impact. This will help to explore the extent and intensity of the 
pressure from different human activities occurring at sea for marine spatial planning purpouses. The results 
may potentially also be included in the updated version of the supplementary report on cumulative impacts. 
In addition, this information can be used when prioritizing future work on monitoring and data collection. 
Since several datasets will still be updated and aggregation methodologies developed for the June 2018 
version, it is not feasible to do the analysis now based on the June 2017 datasets, and it will be done in spring 
2018 using updated data.  

Sensitivity scores 

The development of the BSII sensitivity scores was based on an expert survey, which was submitted to Baltic 
Sea experts via HELCOM contact points. The results were then compared with available literature information 
and final values were decided. As there has been a comprehensive process to produce these values, there is 
no separate process planned to re-evaluate the sensitivity scores for the time being.  

Individual scores can non the less be re-evaluated based on well-argued feedback. To achieve more 
harmonized and balanced distribution of pressures affecting the ecosystem components in the index, there 
is at first hand an ongoing process to weight the importance of individual aggregated pressure layers in 
relation to each other and their extent, as outlined above.  

Increasing the accuracy of data close to shoreline 

A potential error source in the BSII assessment regarding areas close to land is that the different datasets 
may have varying spatial distribution close to the shoreline, depending on the nature of data and 
methodologies used. Some layers currently have uncertain values on areas close to the coast and the effect 
accumulates if multiple layers have the same erroneous values at the same location.  To minimize this effect, 
all datasets will be inspected for the need of corrections and harmonization. This process will include e.g. 
manually correcting erroneous values and clipping certain datasets along the coastline in cases where the 
pressure layer extends over land due to buffering or some other reason.  

Color scheme of the index maps 

Different color schemes will be scrutinized. The color scheme has to serve multiple aspects. For example, 
there should be a smooth transition from low impact to high impact, the different between low impact and 
no impact need to be distinguishable, and a color scheme that clearly separates areas with different values 
should be chosen. Taking these aspects into account the Secretariat will propose a color scheme for 
presenting the updated BSII assessment results.   
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2 Update and improve the pressure layers and ecosystem component layers 
 

Selected human activity/pressure layers will be further developed and fine-tuned, pending resources and 
taking into account the work and review by relevant working groups. The following human activities datasets 
will be updated for the 2018 version: 

Selected human activity/pressure layers will be further developed and fine-tuned, pending resources and 
taking into account the work and review by relevant working groups. The following human activities datasets 
will be updated for the 2018 version: 

- Bathing sites: Bathing sites will be removed as an underlying dataset from “physical disturbance” and 
“Physical loss” datasets. This is due to the fact that the existing layer does not separate between 
natural beaches and bathing sites that are artificially made. Natural beaches are not a physical 
pressure to the sea. As the geometry type for this data is ‘point’, it also reflects poorly the extent of 
this activity, giving too much pressure to one location of the beach and too little pressure for the 
rest. This layer will remain in the aggregated pressure layer “Disturbance of species due to human 
presence”.  

- Cables: This dataset includes some cables for which the spatial accuracy is not sufficient for the scale 
used in the indexes. Cables that have only an approximated location will be removed from the 
dataset. It is suggested in the ongoing weighting work that “Input of other forms of energy 
(electromagnet waves)”, (underlying data “cables”) should have a small weighting value due low 
impact.  

- Dredging: Methodology will updated based on the suggestions presented in the Outcome of the EN 
DREDS 3-2017. New annual reporting data will be included, as well as fine-tuned datasets from 
Finland and Sweden.  

- Depositing of dredged material:  The methodology will updated based on the suggestions in the 
Outcome of the EN DREDS 3-2017. New annual reporting data will be included.  

- Fossil fuel energy production: Dataset is used for “input of heat” aggregated layer, but with 
approximate heat values derived from nuclear power plants load. Due to low confidence of data, it 
is suggested in the ongoing weighting work that, the weighting factor should be small for this 
aggregated layer. If access to better data on loads can be achieved, value of weighting factor can be 
made higher.  

- Leisure boating: The Finnish environment institute (SYKE) is developing a new enhanced dataset to 
be used in the calculations. 

- Extraction of marine mammals and seabirds: New dataset will be developed that will not reach so far 
to the open sea.  

- Extraction of fish: Updated data from ICES will be integrated in to the individual datasets. 

- Fishing intensity: Updated data obtained through HELCOM requested ICES advice will be used. 

- Illegal oil discharges: New values from HELCOM Illegal oil discharges database will be added. 

- Wind farms: Instead of using a polygon for the whole wind farm area, a dataset with locations of 
individual turbines will be used, for the wind farms the information is publicly available. This will 
increase the accuracy of aggregated pressure layers where wind farms is an underlying dataset.  

The following aggregated pressure layers will have data and methodologies updates: 

http://maps.helcom.fi/website/mapservice/?datasetID=28f8019f-66f1-4fa5-87e0-d6e34f0ff695
http://maps.helcom.fi/website/mapservice/?datasetID=44c3b25e-8792-4a41-8934-bc105be04e49
http://maps.helcom.fi/website/mapservice/?datasetID=444a9331-5ced-490e-a29b-217b840197b0
https://portal.helcom.fi/meetings/EN%20DREDS%203-2017-485/MeetingDocuments/Outcome%20of%20the%203rd%20meeting%20of%20the%20Expert%20Network%20on%20dredging.pdf
http://maps.helcom.fi/website/mapservice/?datasetID=caa9d2a6-d5ec-438c-abef-3d142a01ea44
https://portal.helcom.fi/meetings/EN%20DREDS%203-2017-485/MeetingDocuments/Outcome%20of%20the%203rd%20meeting%20of%20the%20Expert%20Network%20on%20dredging.pdf
http://maps.helcom.fi/website/mapservice/?datasetID=3e587c54-8cc8-48a2-82f0-ffd71bf679e6
http://maps.helcom.fi/website/mapservice/?datasetID=3ccc8a4c-4988-4380-afdd-d9bd7752c3fb
http://maps.helcom.fi/website/mapservice/?datasetID=db97f38b-586f-42ea-a7a8-5c8d107e30ba
http://maps.helcom.fi/website/mapservice/?datasetID=ba0ea028-fe8f-4ffb-8d4f-147d2d2c8ab8
http://maps.helcom.fi/website/mapservice/?datasetID=73952ba4-a354-4a56-8d61-fc8988c8bd9c
http://maps.helcom.fi/website/mapservice/?datasetID=85e19fc9-b279-43c1-8688-99fd37ff294e
http://maps.helcom.fi/website/mapservice/?datasetID=f2841aeb-f067-4b8d-ad64-e55c945f17d6
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- Input of hazardous substances: New data from 2016, reported through Combine monitoring 
programme, will be added to the dataset. Also additional data from Estonia and Latvia will be added 
to fill in data gaps. Data will become available early next year when the layer will also be finalized. 
Underlying point data CR values will potentially be reclassified to result categories as indicated in the 
supplementary report “The integrated assessment of hazardous substances”. With this classification 
it is possible to scale the intensity of the pressure hazardous substances produce to the environment 
with an already elaborated and agreed methodology.  

- Input of nutrients: Additional data sources and data processing techniques will be investigated. There 
is an ongoing discussion with experts to fine-tune the methodology to enhance the quality of the 
layer. The aim is to minimize the temporal and coincidental patchiness of the data by enhanced 
aggregation methodology of original values and improved interpolation technique.  

- Physical loss: Grid cells and all layers will be clipped with coastline before calculating area lost in one 
1km2 grid cell to get more precise values. 

Gaps in the underlying datasets are creating a biased distribution of some pressures and lowering the 
confidence of the indexes. At the moment following human activities datasets have the biggest gaps or 
differences in the reported data: 

- Coastal defense: Data missing from Latvia, Russia and Sweden. Missing data is making dataset 
unbalanced, due to comprehensive data from other countries. 

- Cables: Dataset unbalanced. More detailed level of information from Finland than others countries. 

- Dredging: Dataset unbalanced. More detailed level of information from Finland than others 
countries. 

- Fishing intensity: Data missing from Russia. Dataset has a large extent and intensity value and thus 
high effect on the index. 

- Land claim: Data missing from Sweden and Russia 

- Pipelines: Dataset unbalanced. More detailed level of information from Finland than others 
countries. 

Ecosystem component maps 

Modify the O2 concentrations calculations by using hydrogen sulphide for the calculation of oxygen 
conditions, as this means there is less interannual variability as well as an alternative data source and data 
for 2016. 

  

http://maps.helcom.fi/website/mapservice/?datasetID=7dbc9f0d-8192-4426-8112-740427abe2bf
http://maps.helcom.fi/website/mapservice/?datasetID=104a688a-9221-46d1-901c-d701926e38cd
http://maps.helcom.fi/website/mapservice/?datasetID=3f08ab21-7c37-41a2-9a13-f511f8e21f81
http://maps.helcom.fi/website/mapservice/?datasetID=75eb2c0d-1942-4e09-b3c1-7ecdc40ef85b
http://maps.helcom.fi/website/mapservice/?datasetID=44c3b25e-8792-4a41-8934-bc105be04e49
http://maps.helcom.fi/website/mapservice/?datasetID=444a9331-5ced-490e-a29b-217b840197b0
http://maps.helcom.fi/website/mapservice/?datasetID=73952ba4-a354-4a56-8d61-fc8988c8bd9c
http://maps.helcom.fi/website/mapservice/?datasetID=0ff71641-880e-4523-a3e3-ed9b378d2984
http://maps.helcom.fi/website/mapservice/?datasetID=5260249e-5850-431a-b130-3a096abac852
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Annex 1. List of all human activities datasets used and the aggregated 
pressure layers they will be used in. 
 
Human activity dataset Used in aggregated pressure layer 

Bathing sites Disturbance of species due to human 
presence 

Bridges and other constructions Physical loss  

Cables 
Physical loss, Physical disturbance, Input of 
other forms of energy (electromagnet 
waves) 

Coastal defence Physical loss, Physical disturbance 
Deposit of dredged material Physical disturbance 
Discharge of warm water from nuclear power plants Input of heat 
Discharges of radioactive substances from NPPs Introduction of radionuclides 
Dredging Physical loss, Physical disturbance 
Extraction of sand and gravel Physical loss, Physical disturbance 
Finfish mariculture Physical loss, Physical disturbance 
Fish extraction - cod Extraction of fish - Cod extraction (landings) 

Fish extraction - herring Extraction of fish - Herring extraction 
(landings) 

Fish extraction - sprat Extraction of fish - Sprat extraction 
(landings) 

Fishing intensity (subsurface swept area ratio average 2011-
2013) Physical disturbance 

Fossil fuel energy production Input of heat 
Furcellaria harvesting Physical disturbance 
Game hunting of seabirds Extraction of seabirds – Bird hunting 
Harbours Physical loss 

Hunting of seals - Grey seal Disturbance of species due to human 
presence, extraction of mammals 

Hunting of seals - Harbour seal Disturbance of species due to human 
presence, extraction of mammals 

Hunting of seals - Ringed seal Disturbance of species due to human 
presence, extraction of mammals 

Hydropower dams Changes to hydrological conditions 
Illegal oil discharges Oil slicks and spills 
Land claim Physical loss 
Marinas and leisure harbours RESTRICTED SHEBA Physical loss 
Mussel and scallop dredging Physical disturbance 
Oil and gas refineries Physical loss 

Oil platforms Physical loss, Changes to hydrological 
conditions 

Oil terminals Physical loss 
Pipelines Physical loss, Physical disturbance 
Polluting ship accidents  Oil slicks and spills 
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Population density Disturbance of species due to human 
presence 

Predator control of seabirds 
Disturbance of species due to human 
presence, Extraction of seabirds – Bird 
hunting 

Recreational boating and sports RESTRICTED SHEBA Physical disturbance, Disturbance of species 
due to human presence 

Recreational fishing Extraction of fish 
Shellfish mariculture Physical loss, physical disturbance 
Shipping Physical disturbance 

Urban land use Disturbance of species due to human 
presence 

Watercourse modification Changes to hydrological conditions, Physical 
disturbance 

Wind farms Physical loss, Physical disturbance, Changes 
to hydrological conditions 

 

 


	Background
	Action requested
	Improvements to the Baltic Sea Impact Index for the updated version of the HOLAS II report
	1 Improvements to the methodology
	2 Update and improve the pressure layers and ecosystem component layers

	Annex 1. List of all human activities datasets used and the aggregated pressure layers they will be used in.

