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Offshore Wind Power in Norway
2007 White Paper on climate change

• develop a national strategy for offshore renewable energy
• include legal aspects

2010 Offshore Energy Act
• screening for areas to be included in a strategic 

environmental impact assessment
• strategic environmental assessment
• opening of the areas for license applications
• application with project-specific environmental impact 

assessment

2010 Report: «Offshore Wind Power in Norway. Proposed
areas for strategic environmental assessment»

2013 Report: «Offshore Wind Power in Norway. Strategic 
Environmental Assessment»



Seabird screening for areas 
suitable for the establishment of 

offshore wind-power plants

Assessment of site-specific 
consequences for seabirds and 

bird migration

Compilation of Seabird Knowledge
derived from Monitoring Data



• Application to North Sea, Norwegian Sea and Barents Sea
• Based on the long-term monitoring programme SEAPOP

• Species- and site-specific:
• Adaptation of the Seabirds Sensitivity Index (SSI)
• Employing ranging buffers (5-100 km)
• Spatio-temporal differentiation:

• Coastal seabird counts
• Open sea counts

• Breeding season
• Autumn season
• Winter season

Screening of Conflict Areas
www.seapop.no
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proposed area
10km buffer

Proposed areas

10 Proposed areas to assess



• From sensitivity to impact assessment – Methodology

• Included themes:
• Distribution of seabirds

• Breeding
• Wintering

• Area use for chosen species and sites
• Bird migration at chosen sites
• Theoretical barrier impacts
• Impacts from oil spills / boat traffic

Strategic Assessment for Seabirds



Criteria
Impact

None Low Medium High

1
2
3
4
5

Detectable impact
Visible damage to habitats

Proportion of population affected
Reduction in breeding success

Adult mortality

from Sensitivity to Impact

Gasbjerg et al. 2011

Factor Code Description

Uncertainty

1 Low

2 Medium

3 High

Knowledge
base

* Insufficient

** Average

*** Good
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Impact = Sensitivity index * Red List status * Proportion within proposed area
1 = not threatened
2 = near threatened (NT)
3 = vulnerable (VU)
4 = endangered (EN)
5 = crittically endangered (CR)

1 = < 1 % of the regional population
2 = 1-5 % of the regional population
3 = 5-10 % of the regional population
4 = > 10 % of the regional population



Seabird distribution

Pelagic surface-feeding species Coastal fish-eating species

Coastal surface-feeding species Benthic grazing species



Seabird distribution

Mulige konsekvenser
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Seabird area use

Nordøyan –
Ytre Vikna

Nordmela

Kittiwake Low/Medium2** Low/Medium2**

Shag Low1** ---



Bird migration



Assessment migration

Proposed Area Impact

Sørlig Nordsjø I Low3*

Sørlig Nordsjø II Low3*

Frøyagrunnene Medium2**

Olderveggen Medium2**

Nordøyan – Ytre Vikna Low3*

Trænfjorden – Selvær High3*

Gimsøy Nord Low3*

Nordmela Medium3*

Auvær Low3*

Vannøya Nordøst Medium3*



Theoretical barrier impact

Proposed Area Shape
(S)

Orientation
(O)

Dist. to coast
(C)

Impact
(T)

Sørlig Nordsjø I 0.12 1 0.71 3 * 1 2.08 Low
Sørlig Nordsjø II 0.18 1 0.97 3 * 1 1.44 Low
Frøyagrunnene 0.12 1 1.00 3 0.67 3 2.08 Medium
Olderveggen 0.15 1 0.71 3 0.67 3 2.08 Medium
Nordøyan – Ytre Vikna 0.28 1 0.26 1 0.99 3 1.44 Low
Trænfjorden – Selvær 0.40 2 0.71 3 0.96 3 2.62 High
Gimsøy Nord 0.14 1 0.87 3 0.82 3 2.08 Medium
Nordmela 0.16 1 0.50 2 0.80 3 1.82 Medium
Auvær 0.13 1 0.00 1 0.60 2 1.26 Low
Vannøya Nordøst 0.23 1 0.71 3 0.95 3 1.44 Medium



Proposed area Auks Diving sea ducks Overall

Sørlig Nordsjø I og II Low Low

Frøyagrunnene Low Medium Medium

Olderveggen Medium High High

Nordøyan – Ytre Vikna Medium High High

Trænfjorden-Selvær Medium Low Medium

Gimsøy nord Low Medium Medium

Nordmela Medium Medium Medium

Auvær Medium Medium Medium

Vannøya nordøst Medium Medium Medium

Oil spill / boat impacts



Overall impact assessment for seabirds
Presence of seabirds
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Sørlig Nordsjø I & II Low Low Low Low Low Low Low

Frøyagrunnene Low Low Low Medium Medium Medium Low

Olderveggen Medium Medium Medium Medium Medium High Medium

Nordøyan – Ytre Vikna High Medium High L/M Low Low High Medium

Trænfjorden – Selvær Medium Medium Medium High High Medium Medium

Gimsøy nord High High High Low Medium Medium Medium

Nordmela Medium Medium Medium Medium Medium Medium Medium Medium

Auvær Medium Medium Medium Low Low Medium Medium

Vannøya nordøst Medium Medium Medium Medium Medium Medium Medium



Scenario 1:
Technical and 
economical feasibility

Scenario 2:
Industry most 
important

Scenario 3:
Nature, landscape 

cultural heritage and 
recreation most 

important 

NVE recommendation



• Value of long-term monitoring programmes (SEAPOP)
• General lack of knowledge on bird migration
• Pre- and post-construction studies
• SSS-specificity and variation!

Future monitoring…



This study was financed by

Norwegian Water Resources and Energy 
Directorate

Background data was obtained through

The seabird registry and The Norwegian 
monitoring programme for seabirds

Norwegian Environment Agency

Background data collection financed by



Thank you for your attention!
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