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Background 
This addendum to document 2 on the ‘Method for the BSII assessment’ contains information on the results 

of the expert survey and literature review that was considered when developing sensitivity scores for use in 

the application of the BSII in the HOLAS II project. The information was compiled for the interim reporting 

of the HELCOM TAPAS project to the EU.  

It should be noted that for the calculation of BSII as presented to the HELCOM SPICE BSII workshop 

(Document 3 and Document 3 Add. 1), only the sensitivity scores derived from the expert survey were 

used. The reason for this was that the literature-based impact information was difficult to translate as 

sensitivity scores. The literature-based information was, however, not in conflict with the expert-based 

sensitivity scores. 

Summary information and statistics from the expert survey are included separately in Attachment 1. 

 

Actions  
Participants are invited to  

- take note of the information. 
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Development of sensitivity scores for the BSII 

Background 
In the initial HOLAS (HELCOM 2010a) the sensitivity scores were estimated by expert judgment. In the HOLAS 

II assessment, increased emphasis will be given to wider expert coverage, improved guidance for setting the 

scores and also to evidence from scientific literature.  

In the TAPAS project a specific task was to make a detailed questionnaire and circulate that among the Baltic 

Sea experts through the HELCOM contact points. The questionnaire (hereafter ‘expert survey’) was 

developed in Microsoft Excel together with a guidance document. In addition, the expert survey included 

guidance text in several steps and also comments for specific points. The expert survey is presented in Annex 

3. 

In the expert survey, 19 pressures and 40 ecosystem components were covered, resulting in a matrix of 750 

potential pressure- and ecosystem-specific combinations (see Annex 1 and 2 for the lists). In order to 

calculate as robust pressure- and ecosystem component specific sensitivity scores as possible, the 

questionnaire addressed the following 6 themes: (1) Tolerance/resistance, (2) Recoverability, (3) Sensitivity, 

(4) Impact distance, (5) Impact type and (6) Confidence.  

For tolerance/resistance, participants in the survey had the following 3 options: High, Medium and Low 

(lethal). To support the participants, the survey included an explanatory text:  

 Tolerance (resistance): How tolerant or resistant is the ecosystem to the human pressure? For 

example, for a pressure that has devastating effects on the ecosystem component in question, 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/level of the pressure 

when it occurs in the sea and typical biological effects (e.g the number of trophic levels affected). 

You should not take into account if there actually is a spatial overlap between the pressure and the 

ecosystem component, since this will be included in other parts of the assessment. 

For recoverability, the participants had the following 3 options:  High, Medium and Low (> 10 years). To 

support the participants, the survey included an explanatory text: 

 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, impacts on the species may 

last longer than the actual time the pressure exists in the sea. 

For sensitivity, the participants had the following 3 options: High, Medium and Low. To support the 

participants, the survey included an explanatory text: 

 Sensitivity: Although tolerance and recoverability affect sensitivity, other factors may also have an 

influence, and in some cases the different components of overall sensitivity may not be well 

known. Sensitivity is asked for as a complement to the above questions to ensure confidence in 

how the impact scores are calculated. 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. 
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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. 

For impact distance, the participants were asked to answer the following question: “How far from the 

pressure/activity source will potential impacts on the ecosystem diminish to a negligible level, given its 

vulnerability?” The possible answers to this question were: (1) Local, (2) 1 km, (3) 5 km, (4) 10 km, (5) 20 km 

and (6) > 50 km. 

For impact type, the participant were asked to identify which of the following ‘impact distance types’ (i.e. 

form of decay with increasing distance from the pressure source) in Figure 2 could be assumed to be 

relevant for the pressure in question. 

 

Figure 2. Impact types A, B, C and 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.  

For confidence, participants were asked to self-evaluate the confidence of their judgment, reflecting the 

information on which their answers are based. 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 is 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 is  available and with relatively high agreement among studies. 

The survey replies were processed to medians and means. The ‘sensitivity’ field was used as the main basis 

for the final sensitivity scores, but the responses to ‘tolerance’ and ‘recoverability’ were analysed to find 

inconsistencies in the replies. In addition, the ‘confidence’ replies and the number of replies per score were 

used as to guide whether the sensitivity score was reliable. 

Literature-based evidence to support the expert survey 
The final TAPAS sensitivity scores are a combination of the results of the expert survey (see their processing 

above) and results of a literature review which was made under the BalticBOOST project (Korpinen et al. 

2017). The BalticBOOST literature review of human activities evaluated impacts on benthic habitats and 

species and recovery times associated with those impacts. The information was given in a catalogue which 

lists all the literature references and their main results but also in more condensed form which can easily 

support overall conclusions of the sensitivity of benthic features to pressures. The BalticBOOST catalogue 

was used to support the development of sensitivity scores. 

Type A Type B Type C Type D 

 

 

 

 

 

 

 

 

  

 



HELCOM SPICE BSII WS 1-2017, Document 2 Add.1 

 

 

 Page 4 of 12  
 

Although the approach was mainly limited to benthic habitats (Table 1), the literature review gave some 

support also to pelagic habitats, mammals, seabirds and fish. 

Table 1. Benthic habitats defined for the Baltic Sea Impact Index in the HELCOM 2nd Holistic Assessment. The 

habitats are classified as broad habitats (EUNIS level 2) and habitat-forming species (EUNIS level 6) 

Benthic habitat Characteristic species 

Broad-scale seabed habitats  

Infralittoral hard bottom Cladophora spp., Ceramium spp., Laminaria spp., Fucus spp., Furcellaria 

lumbricalis, Polysiphonia fucoides, Aegagrophila linnaei, Fontinalis 

spp. Ascidiaceae, Electra crustulenta, Flustra 

foliacea, Balanidae, Mytilus spp.,Modiolus modiolus 

Infralittoral sand Phragmites australis, Zostera marina, Potamogeton perfoliatus, Stuckenia 

pectinata, Tolypella nidifica, Chara aspera, Hediste diversicolor, 

Bathyporeia pilosa, Arenicola marina, Macoma balthica, Mya arenaria. 

Infralittoral mud Phragmites australis, Stuckenia pectinata, Potamogeton perfoliatus, 

Najas marina, Chara tomentosa, Hediste diversicolor, Gammarus spp. 

Circalittoral hard bottom Mytilus spp., Cordylophora caspia, Hydrozoa, Amphibalanus 

improvisus, Bryozoa, Porifera, Hydrozoa 

Circalittoral sand Mya arenaria, Macoma baltica, Arctica islandica, Pygospio elegans, 

Marenzelleria spp., Hediste diversicolor, Monoporeia 

affinis, Chironomidae 

Circalittoral mud Macoma balthica, Saduria entomon, Marenzelleria spp, Monoporeia 

affinis 

Habitat forming species  

Furcellaria lumbricalis Furcellaria lumbricalis 

Zostera marina Zostera marina 

Charophytes  Charophytes (Chara spp., Tolypella spp, Nitella spp, Nitellopsis spp.) 

Mytilus edulis Mytilus edulis, M. trossulus 

Fucus sp. Fucus vesiculosus, Fucus radicans, Fucus serratus, Fucus evanescens 

 

The BalticBOOST report contained several useful elements for the development of the sensitivity scores. The 

following elements were used: 

- Definitions of the three physical pressures; 

- Descriptive conclusions of the impacts on different habitats; 

- Ranking of human activities based on their impacts on different habitats; 

- Numeric synthesis of the impacts and recoveries; 

- Catalogue of the review results.  

The sensitivity scores are given in categorical format: 

- Not sensitive: the feature is not affected by the pressure. 

- Low sensitivity: the feature is impacted but not easily (i.e. requiring higher pressure levels or longer 

exposure) and/or the recovery takes place within a year. 

- Medium sensitivity: the feature is impacted already at medium pressure levels and/or the recovery 

takes at least a year. 

- High sensitivity: the feature is impacted already at low pressure levels and/or the recovery lasts 

several years. 
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Results from the expert survey 
A total of 81 persons from 9 countries responded to the survey (Table 3). Based on the 81 replies received, 

we synthetized the results as outlined below and the summarized replies are given in Annex 4.  

With regard to the theme “tolerance”, we calculated 

the number of replies, average values and medians. 

There is a large variation in the number of replies for 

each of the pressure- and ecosystem component 

specific combinations (range 1-35; mean 12.1; SD 

6.1), which means that some of the combinations are 

based on very few responses. Some variability was 

also found within the responses: in summary, 

standard deviation of the responses around the 

mean ranged from 0 to 1, the average SD being 0.55 

and its variability 0.19 (SD). The P x EC combinations 

with high SD (e.g. ≥1.0) can be regarded as less 

reliable as the ones with lower SD. Table 4 lists the 

cases of high variability. 

For the theme “recoverability”, we calculated the number of replies, average values and medians. Again, 

there is a large variation in the number of replies for each of the pressure- and ecosystem component specific 

combination (range 1-35; mean 11.8; SD 6.1). The within-responses variability was higher for this factor than 

for tolerance: mean 0.62 (±0.23 SD) and range from 0 to 1.41 in SD. 

For the pressure- and ecosystem component specific sensitivity scores, we calculated the number of replies, 

average values and medians. Once again, there is a large variation in the number of replies for each of the 

pressure- and ecosystem component specific combinations (range 1-35; mean 11.4; SD 5.7). The within-

responses variability was rather high also for this factor: mean 0.62 (±0.20 SD) and range from 0 to 1.41 in 

SD. 

We compared the sensitivity scores with the tolerance scores, recoverability scores and their average. The 

best fit was found with the tolerance scores (R2=0.62, Figure 3), whereas the correlations with the 

recoverability scores and the average were poorer (0.20 and 0.51, respectively).  

Table 3. Number of replies per HELCOM 

Contracting Parties and the HELCOM 

Secretariat. 

Country Number 

Denmark 19 

Estonia 0 

Finland 11 

Germany 17 

Latvia 2 

Lithuania 3 

Poland 8 

Russia 0 

Sweden 21 

EU – DG ENV 0 

HELCOM Secretariat 0 

Total 81 
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Based on the results, we think that the factor 

‘sensitivity’ may give more reliable estimates of the 

ecosystem component sensitivity than the factors 

‘tolerance’ or ‘recoverability’. According to the 

definition of the factor ‘sensitivity’, it should 

include the aspects of both of the other two 

factors.  

 

Figure 3. Correlation between the tolerance and 

sensitivity scores among all the pressure and 

ecosystem component responses. The data are the 

mean values of the expert responses. 

 

 

For the theme “response type”, we calculated the relative distribution for each of the four response types. 

We selected the type which received most responses, but in 29% of the cases several types received the 

same response rate (Figure 4). For instance, the types B and D were selected in 9% of the cases as equal 

response types; the type B being a declining linear response and D being a first steeply and then slowly 

declining response. Similarly, types A (first slowly and steeply declining) and D, were selected equally in 5% 

of the cases, types A and B in 4% of the cases and types B and C in 3% of the cases. The other cases were 

rarer, comprising the rest 6% of the cases. In the cases where majority of experts did not select a single 

response type, there is a need to find further support for the response type, e.g. from scientific literature.  

 

Figure 4. Impact types for the 229 

pressure –ecosystem component 

combinations. See methods for the 

types. 

 

 

 

 

 

 

Impact distances were asked in the survey for each P-EC combination and some values were given as 

alternatives (see Methods). The responses were calculated as average values and medians. There were 

differences between the pressures in their impact distances, covering the entire range of the offered 

distances 0-50 km. Variability among the responses was measured by standard deviation which ranged 

between 0 and 28 km (the higher values indicating the variability around the high distance pressures). 

Generally, the resulting distance values are distinguishable between locally occurring pressures (such as 

physical disturbance or disturbance of species) and different types of pollution pressures (such as inputs of 

nutrients, noise and hazardous substances). 
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In regard to confidence, we calculated average values. The average confidence on the scale 1-4 was sufficient 

(2.1) with a standard deviation 0.5. The lowest confidence (1.2) was given to the pressure ‘Input of 

radionuclides’. Other low-confidence pressures were (<2.0): changes in hydrological conditions, inputs of 

other forms of energy, input of hazardous substances, input of litter, introduction of non-indigenous species 

and translocations, changes in climatic conditions, and acidification. The highest confidence was given to the 

pressure ‘inputs of nutrients’. Among the ecosystem components, the lowest and highest confidence, 

respectively, were given to ‘Baltic esker islands’ (1.8) and ‘Oxygenated deep waters’ (2.5). In general, the 

confidence among was ecosystem components was less variable than among pressures. When looking more 

closely, the lowest confidence (1.0) was given to responses of the habitat ‘Submarine structures made by 

leaking gas’ to radionuclides, climate change and acidification. The highest confidence (3.4) was given to 

responses of roach to nutrient inputs. As the variability of the confidence was also rather low (0.27-0.71 

among ecosystem components; 0.19-0.50 among pressures), we conclude that the confidence was generally 

sufficient. 

Compared to earlies studies, e.g. HELCOM HOLAS I (HELCOM 2010b, Korpinen et al. 2012), HARMONY 

(Andersen & Stock 2013), and TACIA (Andersen et al. 2017) it is clear that the outcome of HELCOM TAPAS 

represents a big step forward toward setting of robust sensitivity scores. When scrutinizing the replies 

received – and focusing on the sensitivity scores rather than on tolerance and recoverability – it is clear that 

approximately 1/3 of pressure/ecosystem component combinations are very well covered, that another 1/3 

are adequately covered and that the remaining 1/3 are poorly covered. Table 4 shows those pressure – 

ecosystem component combinations which require closer investigation due to their (1) low number of 

replies, (2) poor confidence or (3) high variability among responses.  

Table 4. Sensitivity scores requiring further support. Three criteria were used: low number of replies 

(generally  >8); high variability of sensitivity score (STD ≥1.0) and low confidence estimate (<1.5). 

Low number of replies 

Inputs of energy to all habitats (benthic and pelagic) and habitat-forming species (low number of replies). 

All pressures to the ‘submarine structures made by leaking gases’ (low number of replies). 

Extraction of or injury to mammals to all habitats (benthic and pelagic), habitat-forming species (low number of replies) 

and fish (low number of replies). 

Acidification to all ecosystem components (low number of replies). 

Responses of ‘Baltic esker islands’ and ‘Baltic Boreal islets’ to most pressures except physical ones, nutrient inputs 

and input of heat (low number of replies). 

High variability in sensitivity score 

‘Productive surface waters’ to fishing mortality (high standard deviation: 1.0), mammal mortality (1.0). 

‘Circalittoral hard bottom’ to fishing mortality (high standard deviation: 1.0) 

‘Submarine structures made by leaking gases’ to changes in climatic conditions (high standard deviation: 1.4) 

‘Grey seal haul-outs’ to acidification (high standard deviation: 1.4) 

‘Harbour seal haul-outs’ to acidification (high standard deviation: 1.4) 

‘Furcellaria lumbricalis’, ‘Charophytes’, ‘Productive surface waters’  to extraction of /injury to mammals (high standard 

deviation: 1.2, 1.2 and 1.0, respectively) 

‘Baltic esker islands’ and ‘Boreal Baltic islets’ to changes in climatic conditions (high standard deviation: 1.2 to both) 
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‘Bird migration routes’, ‘Grey seal abundance’, ‘Harbour seal abundance’, ‘Estuaries’, ‘Recruitment areas of pikeperch’ 

and ‘Recruitment areas of roach’ to acidification (high standard deviation: 1.2,1.2, 1.2, 1.0 and 1.0, respectively) 

‘Grey seal abundance’ and ‘Harbour seal abundance’ to inputs of radionuclides (high standard deviation: 1.0 for both) 

Low confidence 

‘Submarine structures made by leaking gases’ to changes in hydrological conditions (confidence 1.3), input of 

hazardous substances (1.3),  oil spills (1.3), input of litter (1.2), and acidification (1.0). 

‘Baltic esker islands’ to input of continuous sound (confidence 1.4), other forms of energy (1.4), and input of litter (1.4) 

‘Boreal Baltic islets’ to input of litter (confidence 1.3) 

‘Mudflats and sandflats’ to input of hazardous substances (1.4), and changes in climatic conditions (1.3) 

‘Estuaries to input of hazardous substances (1.4), and changes in climatic conditions (1.0) 

Introduction of radionuclides to 34 of 40 the ecosystem components (confidence ranging 1.0-1.4) 

‘Breeding seabird colonies’ to input of litter (confidence 1.4) 

‘Grey seal haul-outs’ and ‘Harbour seal haul-outs’ to changes in climatic conditions (confidence 1.4) 

‘Ringed seal distribution’ to acidification (confidence 1.4) 

Introduction of NIS to ‘Distribution of harbour porpoise’ to (confidence 1.2), ‘Harbour seal haul-outs’ (1.3), ’Grey seal 

haul-outs’ (1.3), ‘Migration routes for birds’ (1.2), ‘Breeding seabirds colonies’ (1.4), ‘Wintering seabirds (1.2), and 

‘Submarine structures made by leaking gas’ (1.4) 

 

Literature-based development of sensitivity scores  

Physical loss 

Using the concept of sensitivity is not really appropriate for the physical loss pressure. Physical loss is an 

ultimate impact on seabed which is caused by activities burying or changing the seabed to other type or 

filling it as terrestrial land. The definition given in the COM DEC 477/2010/EU (revised) uses a recovery time 

of 12 years to define this (see the BalticBOOST report for more practical definition).  

However, the BSII tool requires a sensitivity score also for the physical loss pressure. The expert survey 

results indicate that habitat scores are high whereas species scores are lower. The habitat scores could be 

set to ‘High’, if necessary to emphasize this. 

Physical disturbance 

As the physical disturbance is caused by multiple human activities exerting different levels of pressure 

magnitudes, the sensitivity scores are developed according to the human activities causing high impacts. 

This is justified because the other activities are down-weighted when producing the aggregated pressure 

data layers. 

According to the ranking of human activities in the report by the BalticBOOST project (Korpinen et al. 2017), 

the most impacting human activities causing physical disturbance (in most of the benthic habitats) are: 

capital dredging, maintenance dredging, disposal of dredged material and aggregate extraction. These are 

the activities which impacts are especially considered for the benthic habitats. Table 5 presents a summary 

of the impacts and recovery times and the proposed sensitivity category for each of the listed habitats. 
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Table 5. Sensitivity scores of benthic habitats to physical disturbance pressure. The sensitivity is estimated on the 

basis of high-impacting activities by the literature review of the impacts and recovery times. 

Benthic habitat Reported 

impacts 

Recovery Sensitivity 

category 

Justification references 

Broad-scale seabed habitats 

Infralittoral hard 

bottom 

Strong siltation 

impacts. 

>4 years, 

depends on 

shore 

exposure 

High sensitivity Essink 1999, Vahteri & Vuorinen 

2001, Oulasvirta & Leinikki 2003, 

Kotta et al. 2009 

Infralittoral sand Intermediate-

high siltation 

impacts on 

eelgrass 

>2-6 years High sensitivity Oulasvirta & Leinikki 2003, 

Erftemeijer et al. 2006 

Infralittoral mud Vegetation and 

fish spawning 

highly impacted. 

Impacts not as 

high as on hard 

bottoms. 

4-6 years High sensitivity Oulasvirta & Leinikki 2003, 

Eriksson et al. 2004, Sandström 

et al. 2005, Munsterhjelm 2005, 

Torn et al. 2010, Vatanen et al. 

2012 

Circalittoral hard 

bottom 

Sedimentation 

higher due to 

less wave 

energy and 

limits settlement 

of sessile fauna.  

 High sensitivity Essink 1999 

Circalittoral sand Macrofauna 

effects after 

modification are 

strong and 

recovery is long. 

0.5-4 years High sensitivity Newell et al. 1998, Boyd et al. 

2000, Dalfsen & Essink 2001, 

Boyd et al. 2003, Barrio Frojan et 

al. 2008, Frenzel et al. 2009, 

Manso et al. 2010, Vatanen et al. 

2012, Wan Hussin et al. 2012 

Circalittoral mud Intermediate 

siltation impacts. 

Altered size 

distribution 

(juveniles die). 

Mortality takes 

place but 

recovery is 

rather fast. 

typically 2.5-6 

years 

Intermediate 

sensitivity 

Essink 1999, Orviku et al. 2008, 

Powilleit et al 2009, Vatanen et 

al. 2012 

Habitat forming species 

Furcellaria 

lumbricalis 

Sedimentation 

effects are high. 

 High sensitivity Eriksson & Johansson 2005 

Zostera marina Sedimentation 

effects are high. 

4-6 years High sensitivity Oulasvirta & Leinikki 2003, 

Erftemeijer et al. 2006, Munkes 

et al. 2015 

Charophytes  Sedimentation 

and altered 

 High sensitivity Eriksson et al. 2004, 

Munsterhjelm 2005, Sandström 

et al. 2005, Torn et al. 2010 
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wave energy 

impact highly. 

Mytilus edulis Sedimentation 

effects are high. 

 High sensitivity Kotta et al. 2009 

Fucus sp. No colonization 

and 80% loss of 

coverage at 

impact zone. 

>4 years High sensitivity Bonsdorff 1980, Bonsdorff et al. 

1986, Eriksson & Johansson 

2005, Vatanen et al. 2012, 

Syväranta et al. 2013, Syväranta 

& Leinikki 2015 

 

Hydrographical changes 

Physical impacts of hydrographical changes were estimated for the broad-habitat types only. Based on a 

review of effects of coastal structures (e.g. piers, groynes, etc.) and another review of offshore installations, 

Table 6 proposes sensitivity scores ranging from low to high. The highest sensitivity is estimated for shallow 

(infralittoral) hard bottoms. Other infralittoral habittas were estimated as intermediately sensitive and the 

deeper habitats as ‘low’. 

Table 6. Sensitivity scores of benthic habitats to the pressure ‘Hydrographical changes’. The sensitivity is estimated on the 

basis of high-impacting activities by the literature review of the impacts and recovery times. 

Benthic habitat Reported impacts Sensitivity 

category 

Justification references 

Broad-scale seabed habitats 

Infralittoral hard 

bottom 

Accumulation of finer sediments to 

landward side of coastal structures  -> 

high biological impact on sessile species.  

High Martin et al. 2005 

Infralittoral sand Accumulation of finer sediments to 

landward side of coastal structures  -> 

biological change. Abrasion around an 

installation changes seabed morphology 

and substrate.  

Intermediate Martin et al. 2005, Eastwood et al. 

2007 

Infralittoral mud Accumulation of finer sediments to 

landward side of coastal structures  -> 

biological change. Abrasion around an 

installation changes seabed morphology 

and substrate. 

Intermediate Martin et al. 2005, Eastwood et al. 

2007 

Circalittoral hard 

bottom 

No information   

Circalittoral sand Abrasion around an installation changes 

seabed morphology and substrate 

(smaller at greater depths) 

Low Eastwood et al. 2007 

Circalittoral mud Abrasion around an installation changes 

seabed morphology and substrate 

(smaller at greater depths). 

Low Eastwood et al. 2007 

Habitat forming species 

Furcellaria lumbricalis No information   

Zostera marina No information   

Charophytes  No information   
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Mytilus edulis No information   

Fucus sp. No information   

 

Literature-based sensitivity scores for other pressures 

The HELCOM BalticBOOST project did not specifically focus to other pressures than the three physical 

pressures, but some information was compiled and this is used to develop sensitivity scores in Table 7 

(benthic habitats) and Table 8 (species). 

 

Table 7. Sensitivity scores of benthic habitats to other pressure types. The sensitivity is estimated on the basis of high-

impacting activities by the literature review of the impacts and recovery times. 

 Infralittoral 

hard bottom 

Infralittoral 

sand 

Infralittoral 

mud 

Circalittoral 

hard bottom 

Circalittoral 

sand 

Circalittoral 

mud 

Input of organic 

matter 

High (1, 9) High (1, 9) High (1,8, 9) High (1, 9) High (1, 9) High (1,8, 9) 

Input of hazardous 

substances 

High(2) High(2,10) High(2,5,10) High(2) High(2,10) High(2,10) 

Input of nutrients Inter-

mediate(3) 

Inter-

mediate(3) 

High(3, 4) Inter-

mediate(3) 

Inter-

mediate(3) 

Inter-

mediate(3) 

Input of heat Inter-

mediate(6) 

Inter-

mediate(6) 

Inter-

mediate(6) 

Inter-

mediate(6) 

Inter-

mediate(6) 

Inter-

mediate(6) 

Inputs of radioactive 

substances 

Low (7)      

Input of impulsive 

noise 

Intermediate 
(12) 

Intermediate 
(12) 

Intermediate 
(12) 

Intermediate 
(12) 

Intermediate 
(12) 

Intermediate 
(12) 

Input of continuous 

noise 

Low (12) Low (12) Low (12) Low (12) Low (12) Low (12) 

Input of 

electromagnetism 

Low (11,12) Low (11,12) Low (11,12) Low (11,12) Low (11,12) Low (11,12) 

(1) Recovery time of zoobenthos is 5-10 years (Bonsdorf et al. 1986). 

(2) Recovery time of zoobenthos is 8- >10 years (Bonsdorf et al. 1986). 

(3) Recovery time of zoobenthos is ca 5 years (Bonsdorf et al. 1986) 

(4) Macroalgal mats and anoxia cause mass mortality (Ellis et al. 2000) 

(5) 30-40% zoobenthos density reduction (Ellis et al. 2000) 

(6) Increased water temperature by 2-4 C degrees (nuclear) or 1 C degree (coal plant) in the summer until 1-1.5 km 

distance (Ilus et al. 1986, Karppinen & Vatanen 2013); 5-9 C degree increase at 200 m distance outside a coal plant 

(Karppinen et al. 2011). 

(7) Increased radioactivity at 10 km distance (Ilus et al. 1986) 

(8) No recovery of zoobenthic community after 8 years of cessation of a fish farm in a sheltered bay (Kraufvelin et al. 

2001) 

(9) 10-fold periphyton biomass at 500 m distance from a fish farm (Leskinen et al. 1986) 
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(10) Near oil platforms sensitive species are progressively substituted by indifferent, tolerant and second- and first-

order opportunistic species (Muxika et al. 2005, Terlizzi et al. 2008) 

(11) Electromagnetic effects may take place, they are stronger for cables with electrodes and weaker for bipolar cables 

(Andrulewicz et al. 2003) 

(12) Review of impacts of wind farms under construction and in operation (Bergström et al. 2014) 

 

Table 8. Sensitivity scores of species groups to other pressure types. The sensitivity is estimated on the basis of high-

impacting activities by the literature review of the impacts and recovery times. 

 Seals Porpoise Fish Seabirds 

Input of impulsive noise High (3) High (3) High (1,2)  

Input of continuous noise Low (3) Intermediate (3) Low (1,2,3)  

Input of electromagnetism Low (3,4,6) Low (3,4,6) Low (3,4,6)  

Disturbance of species: collision    Intermediate (5) 

(1) Construction of wind farms (pile driving): fish mortality, hearing loss, behavioural changes upto 70 km (Andersson 

2011) 

(2) Operational wind farm: behavioural changes for several fish species; distance <1 km for eel and salmon, >16 km 

for herring and cod (Andersson 2011). 

(3) Review of impacts of wind farms under construction and in operation (Bergström et al. 2014)  

(4) Electromagnetic effects may take place, they are stronger for cables with electrodes and weaker for bipolar cables 

(Andrulewicz et al. 2003) 

(5) Gill AB (2005) Offshore renewable energy: ecological implications of generating electricity in the coastal zone. 

Journal of Applied Ecology 42, 605–615 

(6) Wilhelmsson, D., Malm, T., Thompson, R., Tchou, J., Sarantakos, G., McCormick, N., Luitjens, S., Gullström, M., 

Patterson Edwards, J.K., Amir, O. and Dubi, A. (eds.) 2010. Greening Blue Energy: Identifying and managing the 

biodiversity risks and opportunities of offshore renewable energy. Gland, Switzerland: IUCN. ISBN: 978-2-8317-1241. 

102pp. 

 

 


