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Background 
The analysis of pressures and human activities in HOLAS II contain also a cumulative assessment of 

pressures and impacts. Those methods have been improved since the HOLAS I and one of the objectives of 

the TAPAS project was to improve the estimates of sensitivity of species and habitats to pressures. The 

estimates were previously built on expert judgment only, but they were to be strengthened by literature-

based evidence. In addition, the First HELCOM BalticBOOST workshop on physical loss and damage to the 

seafloor (HELCOM Baltic BOOST Theme 3 WS 1-2016) recommended that the sensitivity scores would be 

aligned with corresponding developments in OSPAR and the BH3 indicator (see document to the above-

mentioned workshop).  

This document presents the HELCOM TAPAS progress in improving the sensitivity scores. The proposed 

approach is twofold: compiling literature evidence and running an expert survey among Baltic marine 

experts (see also documents 5 and 6). The document describes how information from literature and the 

expert survey can be integrated and result in improved estimates on the sensitivity of marine ecosystem 

components to human induced pressures. 

 

Action requested 
The workshop is invited to : 

- consider the two approaches to estimate ecosystem sensitivity to anthropogenic pressures, and 
- advise the project in further developing the approaches. 

 

 

  

https://portal.helcom.fi/meetings/BalticBOOST%20Theme%203%20WS%201-2016-362/MeetingDocuments/Outcome%20of%20BalticBOOST%20Theme%203%20WS%201-2016.pdf#search=HELCOM%20BalticBOOST%20workshop%20on%20physical%20loss%20and%20damage%20to%20the%20seafloor
https://portal.helcom.fi/meetings/BalticBOOST%20Theme%203%20WS%201-2016-362/MeetingDocuments/2-1%20Fisheries%20impact%20tool%20BalticBOOST%20WP%203_2_Rev1.pdf
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TAPAS suggestion for how to combine sensitivity scores from different 

approaches (literature information and expert survey) 

 

1. Introduction 
Understanding sensitivity of marine species and habitats to human activities and related pressures is in the 

core of marine ecology and management. The recent objective of understanding cumulative pressures and 

impacts in the marine environment requires, however, new kind of methodological thinking.  While such 

methods cannot be directly derived from the single-pressure assessments, their starting point of is always 

the simple question: ‘How much the species (or a habitat) feature is altered due to exposure to a certain 

level of a pressure’? The method requires, however, also standardizing features, which make sure that the 

sensitivity estimates are comparable with each other. This becomes clear if one considers two types of 

pressures whose effects are measured in different parameters and units.  

Cumulative impacts were assessed already in 1990s’ based on risks of impacts (Wiegers et al. 19981). The 

Wiegers et al. approach used a binomial 0/1 effect filter, which did not enable detailed quantification of 

impacts. In 2007, the Halpern et al. approach2 expanded this to a 5-class scale sensitivity score, where the 

sensitivity was estimated on the basis of four different factors (each scored between 0-4). In 2010, the 

HELCOM Initial Holistic Assessment further adapted the previous approach to the Baltic Sea conditions and 

in 2013 the HARMONY project3 modified the sensitivity estimation by emphasizing the so-called ‘impact 

extent’ factor (i.e. does the pressure affect single species, a community, several trophic levels, etc.).  

OSPAR is currently developing an approach to estimate the sensitivity of benthic habitats by the so-called 

BH3 indicator. This estimates habitat sensitivity on the basis of selected ‘characterizing species’. The 

sensitivity is estimated as the resistance (tolerance) against the pressure and the species’ resilience 

(recoverability) after the pressure. These two estimates are combined to produce a ‘sensitivity rank’ for the 

species (high, medium, low, not sensitive). The sensitivity is assigned to benthic habitat maps in three 

steps: mapping field observations of the sensitive species (and giving the maximum sensitivity score for the 

habitat), extrapolating species distribution within the EUNIS 3 habitat polygons (and consequently the 

sensitivity score) and assigning sensitivity information to those EUNIS 3 level habitat polygons which were 

not yet covered. The end product is a sensitivity map with a confidence estimate (from the three steps). 

More information in the workshop document of the comparison of the BSPII and BH3)  

The BalticBOOST project (WP3) has the objective of estimating human impacts on the Baltic benthic 

habitats on the basis of literature and case studies. The results are estimated to be ready by mid-October 

2016. However, the method to estimate habitat sensitivity will be based on the same two factors as in 

OSPAR: tolerance and recoverability, and the TAPAS expert survey (document 7 of this workshop) will 

follow this starting point. The first workshop of the BalticBOOST WP3 noted, however, that there is a 

significant difference between the OSPAR BH3 and the HELCOM BSII methods, because the former is 

limited to benthic impacts only (from the pressures ‘physical loss’ and ‘physical disturbance’), whereas the 

BSII assessment will include all pressures listed in the proposed revision of MSFD Annex III and potentially 

impacted ecosystem components. As the BalticBOOST WP 3.1 will only work with benthic impacts, the BSII 

                                                           
1 Wiegers, J.K., Feder, H.M., Mortensen, L.S., Shaw, D.G. Wilson, V.J. and Landis, W.G. (1998). A Regional Multiple-Stressor Rank-
Based Ecological Risk Assessment for the Fjord of Port Valdez, Alaska. Human and Ecological Risk Assessment: An International 
Journal 4: 1125-1173. 
2 Halpern, B.S., Selkoe, K.A., Micheli, F. and Kappel, C.V. (2007). Evaluating and ranking the vulnerability of global marine 
ecosystems to anthropogenic threats. Conservation Biology 21: 1301–1315. 
3 Andersen, J.H. and Stock, A. (eds.), Heinänen, S., Mannerla, M. and Vinther, M. (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. 

https://portal.helcom.fi/meetings/BalticBOOST%20Theme%203%20WS%201-2016-362/MeetingDocuments/2-1%20Fisheries%20impact%20tool%20BalticBOOST%20WP%203_2_Rev1.pdf
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will not get literature-based sensitivity scores for all the pressures. For the purposes of use in HOLAS II, this 

limitation can possibly be bridged through resources in the TAPAS project and by support from the LiACat 

tool (see document 6). 

This document presents some approaches how literature-based sensitivity scores and expert based survey 

scores (see document 7) can be combined.  

 

2. The expert survey approach to estimate ecosystem sensitivity 
Expert judgment is considered as a strong method to gather broad information of complex processes in a 

similar way. The TAPAS expert survey is a questionnaire to be answered by Baltic Sea experts, asking for 

expert judgment for a variety of questions: 

- species and habitat sensitivity to human induced pressures in the Baltic marine environment (and 
optionally for its sub-regions), 

- the spatial extent of a pressure from its source 
- the form of dilution of a pressure from its source 

 

The survey also asks for confidence estimates for the replies, which can be potentially used in order to 

weight the sensitivity scores. The class ranges applied are presented in document 5. 

 

3. The literature-based approach to estimate ecosystem sensitivity 
The BalticBOOST WP3.1 has the objective of estimating impacts of human activities and related pressures 

on benthic habitats based on scientific literature and a review of field cases (e.g. reports and impact 

assessments of construction projects). The project has the aim to cover the same types of information as 

the TAPAS expert survey. The available literature survey and case studies give, however, a somewhat 

patchy information of the activities, pressures and impacts and the results may also emphasize some 

pressure or activity types (such as sand extraction or disposal of dredged matter) where data is more 

commonly available. 

Outputs from the literature survey and case studies will include: 

1. a catalogue which will present the reviewed literature and raw data of the findings, and 
2. a synthesis matrix where results from the catalogue are aggregated to a common scale, 

 

A critical step will be the creation of the common scale in the synthesis matrix, but the end result will also 

provide more detailed results than the expert survey, i.e. impacts of pressures on the level of activities. The 

following steps will be taken: 

a. comparing pressures by same parameters and units, if possible; this will allow comparison of 
activity-pressures and ranking their importance in producing the pressure; 

b. comparing pressures on the basis of their impacts; this will allow another aspect to the previous 
step and also give impact estimates for the pressures; 

c. defining sensitivity classes of benthic habitats; the definitions need to be based on the previous 
step (same parameters and the impact results) and be comparable with the OSPAR BH3 sensitivity 
classes. 
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The BalticBOOST results are not yet available but will be presented at the 2nd BalticBOOST Theme 3 

workshop in October 2016. 

4. TAPAS suggestion how to combine the expert and literature based approaches 
The two approaches are complementary and are anticipated to give a good basis for estimating sensitivity 

scores for the BSII, and a clear improvement as compared to the HOLAS I assessment. In addition Document 

6 presents the LiACAT tool which can be used as an information source for the sensitivity estimates. The 

workshop is invited to consider how the LiACAT tool can support the work. 

The TAPAS suggestion for the combination of the two approaches is built on the following steps: 

- Developing sensitivity scores in similar way for both approaches (i.e. same classes and similar 
definitions of the classes).  

- Comparing the results from the two approaches (i.e. comparing expert results with highest 
confidence and with corresponding results from literature studies). 

- Integration: 
o if both approaches give a similar sensitivity, then that becomes the sensitivity score; 
o if the sensitivities differ, then the result with higher confidence and less variability is used; 
o if none of the above applies but there is more literature evidence, then the literature 

information is used. 
o if there is no literature information, expert survey results are used. 

- Confidence of the integrated score decreases in the same order as the steps above. 
 

The same procedure can be carried out for the spatial extent and the form of the dilution gradient. 

 


