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Background 

As part of TAPAS project Theme 1 Baltic Sea Pressure and Impact Indices (BSPI/BSII, see document 4-4), NIVA 
Denmark has designed a survey (at this stage a dummy) in order to collect expert opinions on how vulnerable 
important coastal and marine ecosystem components in the Baltic Sea are to broad range of anthropogenic 
pressures. The survey is planned to be submitted in June 2016 and the results from the survey are going to 
be used as input for creating impact scores in the Baltic Sea Pressure and Impact Index. 

 
In the survey, the respondents will be asked to rate the extent to which different pressures affect the 
ecosystem components. The survey has been inspired by and based on the following reports: 
 

- Andersen & Stock (eds.) (2013): Human uses, pressures and impacts in the eastern North Sea. Aarhus 
University, DCE – Danish Centre for Environment and Energy. Technical Report from DCE – Danish Centre for 
Environment and Energy No. 18. 134 pp. http://www2.dmu.dk/Pub/TR18.pdf  
 

- HELCOM (2010): Towards a tool for quantifying anthropogenic pressures and potential impacts on the Baltic 
Sea marine environment. A background document on the method, data and testing of the Baltic Sea Pressure 
and Impact indices. Baltic Sea Environmental Proceedings No. 125. 73 pp. 
http://www.helcom.fi/Lists/Publications/BSEP125.pdf 

 
 
 

Action required 
The Meeting is invited to  

- take note of the survey and give feedback on how the design of the survey could be improved, 
- consider how they can support the further work to assign impact scores. 
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Guidance for the expert survey on setting of impact scores for BSPI/BSII 

NIVA Denmark Water Research has designed a survey (at this stage a ‘pre-dummy’) in order to 
collect expert opinions on how vulnerable important coastal and marine ecosystems in the Baltic Sea 
are to broad range of anthropogenic stressors. In the survey, you will rate the extent to which 
different man-made pressures affect the ecosystems. The anonymized survey results will be made 
available to you and all other survey participants. The survey has been inspired by and based on: 
 

• Andersen & Stock (eds.) (2013): Human uses, pressures and impacts in the eastern North 
Sea. Aarhus University, DCE – Danish Centre for Environment and Energy. Technical 
Report from DCE – Danish Centre for Environment and Energy No. 18. 134 pp. 
http://www2.dmu.dk/Pub/TR18.pdf  

• HELCOM (2010): Towards a tool for quantifying anthropogenic pressures and potential 
impacts on the Baltic Sea marine environment. A background document on the method, 
data and testing of the Baltic Sea Pressure and Impact indices. Baltic Sea Environmental 
Proceedings No. 125. 73 pp. http://www.helcom.fi/Lists/Publications/BSEP125.pdf  

 
You can choose to fill in the survey in two different ways: (1) for a specific ecosystem component 
(e.g. eelgrass meadow, distribution of wintering seabirds, etc.) or (2) for a human pressure (e.g. 
inputs of nutrients, industrial pelagic fisheries, etc.). Attached are two questionnaires (Appendix 4, 
part 1 and 2); an ecosystem component questionnaire (see overview in Appendix 1), and a human 
stressor questionnaire (see overview in Appendix 2). In the survey, you can fill in information for 
those ecosystem components/pressures you find relevant for your area of expertise. The concept of 
specifically linking pressures to ecosystem components is outlined in Appendix 3. 
 
When taking an ecosystem component questionnaire, you will be asked to choose one (e.g. 
underwater canyons) and then rate its vulnerability to different human stressors (e.g. shipping, 
bottom trawling, pollution with heavy metals, etc.). This might be the best option if you are a 
biologist specialized in a certain type of coastal and marine communities, e.g. benthos. In contrast, if 
you choose to take a human pressure questionnaire, you will select a pressure (e.g. industrial 
demersal fisheries) and rate the ecological vulnerability (sensitivity) of the different ecosystems (e.g. 
Eelgrass meadows and distribution of Harbour porpoise). This is a good choice if you're specialized in 
a certain type of pressure such as inputs of nutrients or fisheries rather than in particular ecosystem 
components.. 
 
No matter which questionnaire you choose, the questions asked will ultimately be the same. They 
will just be organized in a slightly different way. Please look at both versions and choose the one 
with which you are the most comfortable. When you start the questionnaire, you will first be asked 
to give some basic personal information. This information will be used exclusively to contact you 
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about the results. We guarantee that your personal information will not be used for any other 
purposes or given to anyone outside the core project team. Thereafter, you choose an ecosystem or 
a human pressure (depending on the type of questionnaire chosen). 
 
The main part of the questionnaire consists of a list of pressures or ecosystem components, which 
are combined in a questionnaire each looking like the following ‘pre-dummy’: 
 
Inputs of nutrients 
Tolerance (resistance): 

0                                                                       (Lethal) 

          High             Medium                Low 

Recoverability 

0                                                                       (>10 years) 

          High             Medium                Low 

Sensitivity 

0                                                                       

          High             Medium                Low 

Impact distance: 

Local                                                                 > 50 km 

                     1 km    5 km    10 km  20 km 

Impact distance type: 

  □ Type A     □ Type B      □ Type C     □ Type D 

Confidence: 

  □ High         □ Medium    □ Low 

My replies relate to the following parts of the Baltic 
Sea: 

□ Whole Baltic Sea 

□ Bothnian Bay  □ Bothnian Sea   □ Gulf of Finland 

□ Gulf of Riga    □ Baltic Proper   □ Bornholm Basin 

□ Arkona Basin  □ Danish Straits  □ Kattegat 

Comments: 
 
 
 
Tolerance (resistance): How tolerant or resistant is the ecosystem in question to the human 
pressure in question? For example, for a pressure that has devastating effects on the ecosystem 
component, you should set the tolerance to a low value. If you should think that a specific human 
pressure has a relatively minor effect on this ecosystem component, you should set the tolerance to 
high. Factors to take into account when making your judgment are the typical intensity of the 
pressure (e.g. typical levels of pollution), the number of trophic levels affected.  
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Recoverability: Reflects how long it takes for the ecosystem component to recover once the 
pressure ceases). The recoverability is estimated on a scale from immediate (high) to >10 years (low). 
Some human activities cause pressures which cease immediately after stopping the activity (such as 
noise from shipping), while some pressures may stay in the environment for a long time (such as 
contaminants and nutrients from pollution). However, independent of these differences, recovery 
times of the ecosystem components may differ. For instance, noise impacts on species may last 
longer than the pressure exists in the sea.  
 
Sensitivity: Although closely related to tolerance and recoverability, we would like you to estimate 
the sensitivity of a specific ecosystem component to a specific human pressure. 
 
In general, when rating tolerance, recoverability and sensitivity in the survey, you should imagine the human 
pressures as they typically occur in the study area. For instance, when replying for fish farms, imagine a 
typical fish farm, neither extremely big nor small. For commercial shipping, you should think of a busy, but 
not extraordinarily busy, shipping route. Also, assume that the stressor and the ecosystem occur together in 
the same place. As an example, if you know that an ecosystem component does not naturally occur close to 
any existing shipping routes, this does not mean that you should give it low vulnerability values. Instead, rate 
its vulnerability for the (hypothetical) case that the stressor and the ecosystem DO occur in the same place, 
and the stressor is occurring at a typical intensity and frequency. 
 
Impact distance: How far from the pressure/activity source will potential impacts on the 
ecosystem diminish to a negligible level, given its vulnerability?  
 
Impact distance type: Please indicate which of the following ‘impact distance type’ (i.e. form of 
pressure dilution) you assume is relevant for the pressure in question: 
 

Type A Type B Type C Type D 
 
 
 
 
 
 

 
 

  

 
Type A describes a pressure that has a similar impact at most of its distribution range and then 
rapidly drops, type B describes a pressure that declines monotonously in strength from the source, 
type C describes a pressure having a somewhat limited decline within a given distance followed by a 
sharp decline, while type D describes a pressures which mostly has an strong impact in its vicinity. 
 
Confidence: Please indicate the confidence in your judgment, reflecting the information on which 
you base your answers. For example: (1) a low confidence should be assigned if limited or no 
empirical documentation (e.g. judgement is based on inference from other, similar ecosystem 
components/pressure types or from knowledge on the physiology and ecology of the species etc.). 
(2) a moderate confidence should be assigned if documentation available, but results of different 
studies may be contradictory (e.g. including also grey literature with limited scope), and (3) a high 
confidence should only be given if documentation available and with relatively high agreement 
among studies. 
 
Basin-specificity: Please indicate whether your answers relate to the whole Baltic Sea or to one or 
more specific sub-basins. The responses of a given pressure may vary from basin to basin, for 
example in the Bothnian Bay the growth of phytoplankton is limited by phosphorus and not 
nitrogen. 
 
Comments: Any comments or additional explanations would be welcome. 
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Appendix 1: Suggested aggregation of ecosystem components to include in the survey 
 
The following aggregated ecosystem components are considered for the BSPI/BSII update: 
 

Pelagic habitats: 
1. Chlorophyll-a concentration in the water column (3D) 
2. Anoxic / hypoxic bottom waters (3D) 

 
Broad-scale seabed habitats (based on EU SeaMap2; to be listed individually)1: 
3. Infralittoral hard bottom 
4. Infralittoral sand 
5. Infralittoral mud 
6. Circalittoral hard bottom 
7. Circalittoral sand 
8. Circalittoral mud 
 
Habitat-forming species: 
9. Furcellaria sp. 
10. Zostera sp. 
11. Charophytes 
12. Mytilus edulis 
13. Fucus sp. 

 
Natura 2000 habitats (to be listed individually)2: 
14. Stone reefs 
15. Bubble reefs 
16. Mud flats 
17. Estuaries 
18. Sand banks 
19. Coastal lagoons 
20. Bays and embayments 
21. Esker islands (underwater parts) 

 
Commercial fish species: 
22. Cod (including also spawing areas) 
23. Sprat  
24. Herring  

 
Coastal fish (to be listed individually): 
25. Perch 
26. Pikeperch 
27. Flounder 
28. Roach 

 
Important bird areas (to be listed individually): 
29. Wintering seabirds 
30. Breeding seabird colonies 
31. Migration routes for birds 
 
Marine mammals: 
32. Distribution/density of seal population (grey seals, ringed seals, and harbour seals) 
33. Haul-out sites for seals (grey seals, ringed seals and harbour seals) 
34. Distribution/density of Harbor porpoise 

 
More ecosystem component layers may be considered and added to the above list in the coming 
months. 
 
  

1 Photic zone and non-photic zone is build into these cataegories. 
2 How to use these N2000 data layers is not yet decided, but a way forward could be slightly increase Impact 
Factors in these areas 
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Appendix 2: Suggested aggregation of Baltic Sea-relevant human pressures 
 
Pressure categories Suggested aggregations 
1. Physical disturbance 1. Change of seabed substrate or morphology 
 2. Disturbance or damage to seabed 
 3. Extraction of seabed substrate (e.g. sand, gravel or boulder extraction) 
2. Hydrological disturbance 4. Significant changes in salinity regime (e.g. by constructions impeding 

water movements, water abstraction, etc.) 
3. Inputs of energy 5. Inputs of sound (e.g. ambient underwater noise; impulsive noise) 
 6. Inputs of other form of energy (e.g. electromagnetic and seismic waves) 
 7. Significant changes in thermal regime (e.g. by outfalls from power 

stations) 
4. Inputs of substances 8. Inputs of hazardous substances (e.g. trace metals, synthetic substances 

and non-synthetic substances) 
 9. Inputs of fertilisers and other nitrogen and phosphorus-rich substances 

(e.g. from point and diffuse sources, including agriculture, aquaculture, 
atmospheric deposition), 

 10. Introduction of radio-nuclides 
 11. Oil slicks and spills 
 12. Inputs of litter (e.g. solid waste matter, including micro-size litter) 
 13. Inputs of organic matter (e.g. sewers, mariculture, riverine inputs). 
6. Biological disturbance 14. Disturbance of species 
 15. Extraction of, or mortality/injury to, fish species, including target and 

non-targeted catches (by commercial and recreational fishing) 
 16. Hunting 
 17. Introduction of non-indigenous species and translocations 
6. Climate change 18. Changes in climatic conditions (e.g. anomalies in SST, SSS, etc.) 
 19. Acidification (changes in pH). 
 
  



 

Appendix 3: Sketch of the pressures / ecosystem component matrix 
 
The purpose of this Appendix is to illustrate how specific pressures groups are linked to specific ecosystem components through an impact factor (µ). The pressure / 
ecosystem component-specific impact factors will as a starting point be generic, i.e. representative for the whole Baltic Sea. In those cases where the survey results 
enable estimation of ecologically meaning sub-basin-specific impact factors, we will calculate these. 
 
Pressures Ecosystem components 
 EC1 EC2 EC3 EC4 EC5 EC6 EC7 EC8 EC9 EC10 EC11 EC12 EC13 EC14 EC!5 EC16 EC17 EC18 EC19 EC20 EC21 EC22 EC23 EC24 etc. 
P1 µ1,1 µ1,2 µ1,3 µ1,4 µ1,5 µ1,6 µ1,7 µ1,8 µ1,9 µ1,10 µ1,11 µ1,12 µ1,13 µ1,14 µ1,15 µ1,16 µ1,17 µ1,18 µ1,19 µ1,20 µ1,21 µ1,22 µ1,23 µ1,24 µ1,etc. 

P2 µ2,1 µ2,2 µ2,3 µ2,4 µ2,5 µ2,6 µ2,7 µ2,8 µ2,9 µ2,10 µ2,11 µ2,12 µ2,13 µ2,14 µ2,15 µ2,16 µ2,17 µ2,18 µ2,19 µ2,20 µ2,21 µ2,22 µ2,23 µ2,24 µ2,etc. 

P3 µ3,1 µ3,2 µ3,3 µ3,4 µ3,5 µ3,6 µ3,7 µ3,8 µ3,9 µ3,10 µ3,11 µ3,12 µ3,13 µ3,14 µ3,15 µ3,16 µ3,17 µ3,18 µ3,19 µ3,20 µ3,21 µ3,22 µ3,23 µ3,24 µ3,etc. 

P5 µ4,1 µ4,2 µ4,3 µ4,4 µ4,5 µ4,6 µ4,7 µ4,8 µ4,9 µ4,10 µ4,11 µ4,12 µ4,13 µ4,14 µ4,15 µ4,16 µ4,17 µ4,18 µ4,19 µ4,20 µ4,21 µ4,22 µ4,23 µ4,24 µ4,etc. 

P5 µ5,1 µ5,2 µ5,3 µ5,4 µ5,5 µ5,6 µ5,7 µ5,8 µ5,9 µ5,10 µ5,11 µ5,12 µ5,13 µ5,14 µ5,15 µ5,16 µ5,17 µ5,18 µ5,1 µ5,20 µ5,21 µ5,22 µ5,23 µ5,24 µ5,etc. 

P6 µ6,1 µ6,2 µ6,3 µ6,4 µ6,5 µ6,6 µ6,7 µ6,8 µ6,9 µ6,10 µ6,11 µ6,12 µ6,13 µ6,14 µ6,15 µ6,16 µ6,17 µ6,18 µ6,19 µ6,20 µ6,21 µ6,22 µ6,23 µ6,24 µ6,etc. 

P7 µ7,1 µ7,2 µ7,3 µ7,4 µ7,5 µ7,6 µ7,7 µ7,8 µ7,9 µ7,10 µ7,11 µ7,12 µ7,13 µ7,14 µ7,15 µ7,16 µ7,17 µ7,18 µ7,19 µ7,20 µ7,21 µ7,22 µ7,23 µ7,24 µ7,etc. 

P8 µ8,1 µ8,2 µ8,3 µ8,4 µ8,5 µ8,6 µ8,7 µ8,8 µ8,9 µ8,10 µ8,11 µ8,12 µ8,13 µ8,14 µ8,15 µ8,16 µ8,17 µ8,18 µ8,19 µ8,20 µ8,21 µ8,22 µ8,23 µ8,24 µ8,etc. 

P9 µ9,1 µ9,2 µ9,3 µ9,4 µ9,5 µ9,6 µ9,7 µ9,8 µ9,9 µ9,10 µ9,11 µ9,12 µ9,13 µ9,14 µ9,15 µ9,16 µ9,17 µ9,18 µ9,19 µ9,20 µ9,21 µ9,22 µ9,23 µ9,24 µ9,etc. 

P10 µ10,1 µ10,2 µ10,3 µ10,4 µ10,5 µ10,6 µ10,7 µ10,8 µ10,9 µ10,10 µ10,11 µ10,12 µ10,13 µ10,14 µ10,15 µ10,16 µ10,17 µ10,18 µ10,19 µ10,20 µ10,21 µ10,22 µ10,23 µ10,24 µ10,etc. 

P11 µ11,1 µ11,2 µ11,3 µ11,4 µ11,5 µ11,6 µ11,7 µ11,8 µ11,9 µ11,10 µ11,11 µ11,12 µ11,13 µ11,14 µ11,15 µ11,16 µ11,17 µ11,18 µ11,19 µ11,20 µ11,21 µ11,22 µ11,23 µ11,24 µ11,etc. 

P12 µ12,1 µ12,2 µ12,3 µ12,4 µ12,5 µ12,6 µ12,7 µ12,8 µ12,9 µ12,10 µ12,11 µ12,12 µ12,13 µ12,14 µ12,15 µ12,16 µ12,17 µ12,18 µ12,19 µ12,20 µ12,21 µ12,22 µ12,23 µ12,24 µ12,etc. 

P13 µ13,1 µ13,2 µ13,3 µ13,4 µ13,5 µ13,6 µ13,7 µ13,8 µ13,9 µ13,10 µ13,11 µ13,12 µ13,13 µ13,14 µ13,15 µ13,16 µ13,17 µ13,18 µ13,19 µ13,20 µ13,21 µ13,22 µ13,23 µ13,24 µ13,etc. 

P14 µ14,1 µ14,2 µ14,3 µ14,4 µ14,5 µ14,6 µ14,7 µ14,8 µ14,9 µ14,10 µ14,11 µ14,12 µ14,13 µ14,14 µ14,15 µ14,16 µ14,17 µ14,18 µ14,19 µ14,20 µ14,21 µ14,22 µ14,23 µ14,24 µ14,etc. 

P15 µ15,1 µ15,2 µ15,3 µ15,4 µ15,5 µ15,6 µ15,7 µ15,8 µ15,9 µ15,10 µ15,11 µ15,12 µ15,13 µ15,14 µ15,15 µ15,16 µ15,17 µ15,18 µ15,19 µ15,20 µ15,21 µ15,22 µ15,23 µ15,24 µ15,etc. 

P16 µ16,1 µ16,2 µ16,3 µ16,4 µ16,5 µ16,6 µ16,7 µ16,8 µ16,9 µ16,10 µ16,11 µ16,12 µ16,13 µ16,14 µ16,15 µ16,16 µ16,17 µ16,18 µ16,19 µ16,20 µ16,21 µ16,22 µ16,23 µ16,24 µ16,etc. 

P17 µ17,1 µ17,2 µ17,3 µ17,4 µ17,5 µ17,6 µ17,7 µ17,8 µ17,9 µ17,10 µ17,11 µ17,12 µ17,13 µ17,14 µ17,15 µ17,16 µ17,17 µ17,18 µ17,19 µ17,20 µ17,21 µ17,22 µ17,23 µ17,24 µ17,etc. 

P18 µ18,1 µ18,2 µ18,3 µ18,4 µ18,5 µ18,6 µ18,7 µ18,8 µ18,9 µ18,10 µ18,11 µ18,12 µ18,13 µ18,14 µ18,15 µ18,16 µ18,17 µ18,18 µ18,19 µ18,20 µ18,21 µ18,22 µ18,23 µ18,24 µ18,etc. 

P19 µ19,1 µ19,2 µ19,3 µ19,4 µ19,5 µ19,6 µ19,7 µ19,8 µ19,9 µ19,10 µ19,11 µ19,12 µ19,13 µ19,14 µ19,15 µ19,16 µ19,17 µ19,18 µ19,19 µ19,20 µ19,21 µ19,22 µ19,23 µ19,24 µ19,etc. 

 
   
 



 

Appendix 4: Draft questionnaire / online survey 
 
Introductory text will be added at a later stage …. 
X 
X 
X 
X 
X 
X 
 
Please add the following information: 
 

• E-mail address: 
• County: 

 
Please observe we need your email address to inform you about the final outcome of this on-line 
survey and in order to contact you if we have a question related to your input to the survey. 
 
 
Part 1 – using pressures as an entry … 
 
X 
X 
X 
 
 
Part 2 – using ecosystem components as an entry … 
 
X 
X 
X 
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