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SPECIES NAMES 
Species Scientific Name 

Black-legged kittiwake (hereafter as: kittiwake) Rissa tridactyla 

Common gull Larus canus 

Greater black-backed gull Larus marinus 

Lesser black-backed gull Larus fuscus 

Herring gull Larus argentatus 

Arctic tern Sterna paradisaea 

Great skua Stercorarius skua 

Common guillemot (hereafter as: guillemot) Uria aalge 

Razorbill Alca torda 

Puffin Fratercula arctica 

Red-throated diver Gavia stellata 

European storm petrel Hydrobates pelagicus 

Northern fulmar (hereafter as: fulmar) Fulmarus glacialis 

Manx shearwater Puffinus puffinus 

Northern gannet (hereafter: gannet) Morus bassanus 
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2 METHODOLOGY 

2.1 MATRIX-BASED APPROACH 

2. The matrix-based approach is an industry standard method used to predict mortalities 
associated with the displacement of seabirds from offshore wind farm sites. The method uses 
per-survey abundance estimates from site-based surveys to derive a number of birds with the 
potential to experience displacement effects. Predicted mortalities are then calculated based 
on indicative species-specific rates representing proportions of individuals which experience 
displacement and the proportion of those displaced individuals experiencing mortality as a 
consequence of that displacement (NatureScot, 2023a). 

2.1.1 Relevant species 

3. As species sensitivity to displacement will vary considerably due to species characteristics, 
species were considered based on their presence at the Array Area, using digital aerial survey 
(DAS) data, and on a species-specific sensitivity score. The latter was based on a susceptibility 
to disturbance score and a habitat specialization score presented in Furness et al. (2013), and 
later updated by Bradbury et al. (2014). The two metrics were used to assess which species 
are more likely to be susceptible to displacement impacts. Joint UK Statutory Nature 
Conservation Body guidance (SNCB, 2022) recommends assessing displacement for any 
species with a score of three or higher in either metric, with the exception of gannet which 
should be included even with a score of two, as recent studies suggest a higher sensitivity to 
displacement and barrier effects (Krijgsveld et al., 2011; Vanermen et al., 2013; Wade et al., 
2016). The approach taken to scope species in distributional quantitative assessment was 
agreed with NatureScot through the consultation process, along with the final species list 
included in the quantitative assessment (Table 1-1).  

4. Two more species were considered for quantitative assessment even though they presented 
a score below three: kittiwake and Manx shearwater. They were both considered as 
NatureScot (2023a) have advised Scottish projects to consider kittiwake regardless of their 
score, and Manx shearwater was considered as this was a species of interest highlighted in 
Scoping Reponses by NatureScot and the RSPB (Table 1-1).  

5. Although, red-throated diver, Arctic terns and Manx shearwaters were considered for the 
assessment, due to their extremely low occurrence within the Array Area and displacement 
buffer (Table 2-1),  these species were scoped out of the quantitative assessments, and 
potential impacts received qualitative considerations. Additionally, fulmar displacement 
matrices were included for context.  

6. Table 2-1 summarizes the species observed during DAS with their respective disturbance 
susceptibility and habitat specialization scores derived from SNCB (2022). Species were scoped 
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12. Finally, as DAS began in March 2022, based on the seasonal definitions determined as outlined 
in Section 2.1.3, a few adjustments were made. For all species, this led to two partial and one 
full season (details listed below). As a precautionary approach, the mean peak seasonal 
abundance was calculated using the full season, and whichever had the highest peak of the 
two partial seasons. Seasonal peaks are presented in Table A-1. Full and partial seasons were 
detailed as follow:  

a. For guillemot and puffin non-breeding seasons, which starts in September and finishes in 
March, three separate non-breeding seasons were considered: March 2022 (partial), from 
September 2022 to March 2023 (full) and September 2023 to February 2024 (partial); and  

b. For razorbill, three separate spring migrations were considered: March 2022 (partial), 
from January to February 2023 (full) and from January to February 2024 (partial). 

13. For gannet, three spring migrations were considered: March 2022 (partial); from December 
2022 to March 2023 (full) and from December 2023 to February 2024 (partial).   

a. For kittiwake, three spring migration seasons were considered: from March to April 2022 
(partial), from January to April 2022 (full) and from January to February 2024 (partial); and 

b. For fulmar, three spring migration seasons were considered: March 2022 (partial), from 
December 2022 to March 2023 (full) and from December 2023 to February 2024 (partial). 

Table 2-2. Mean seasonal peak abundance (individuals) for each species for the Array Area only and 
Array Area plus a 2 km buffer. Monthly density estimates used to calculate the mean peak are 
presented in Table A-1. 

Species Displacement area Breeding 
season 

Non-breeding sub-periods 

Autumn 
migration 

Spring 
migration 

Non-
breeding 

Guillemot Array Area  5,080.50 - - 5,080.50 

Array Area + 2 km buffer 7,932.00 - - 7,932.00 

Razorbill Array Area  152.80 44.98 12.84 78.69 

Array Area + 2 km buffer 260.20 71.45 19.86 126.49 

Puffin Array Area  606.20 - - 338.60 

Array Area + 2 km buffer 937.65 - - 523.74 

Kittiwake Array Area  118.08 68.06 227.70 - 

Array Area + 2 km buffer 182.99 105.27 344.45 - 

Gannet Array Area  153.22 120.90 35.48 - 

Array Area + 2 km buffer 234.68 186.68 53.31 - 

Fulmar Array Area  657.82 375.86 520.21 287.32 

Array Area + 2 km buffer 1,017.53 615.85 789.49 465.41 
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2.1.5 Matrix approach 

14. A range of displacement mortality is presented as a matrix with displacement levels (from 0% 
to 100% in 10% increments) on one axis and mortality levels (from 0% to 100% in 10% 
increments with an additional 0% to 5% in 1% increments) on the other. The value at 100% 
levels of mortality and displacement represents the mean seasonal peak abundance and other 
values within the matrix represent numbers of mortalities that would be associated with 
different displacement levels. The guidance for this matrix-based approach, discussed in 
NatureScot (2023a) and detailed in SNCB (2022), advises that a range of displacement levels 
are carried forward to the assessment of population impacts (Table 2-3). 

Table 2-3. Species-specific displacement and mortality percentages used in the assessment. 
Displacement and mortality levels are extracted from NatureScot (2023a). 

Species Displacement level 
(percentage of all 

birds) 

Mortality level (percentage of displaced birds 
that are estimated to die) 

Breeding season Non-breeding season 

Kittiwake 30% 1% and 3% 1% and 3% 

Guillemot 60% 3% and 5% 1% and 3% 

Razorbill 60% 3% and 5% 1% and 3% 

Puffin 60% 3% and 5% 1% and 3% 

Gannet 70% 1% and 3% 1% and 3% 

Source: NatureScot (2023a). 

  
































































































































































