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EXECUTIVE SUMMARY 

Thistle Wind Partners (TWP) contracted APEM Ltd. (APEM) to perform site-specific ornithology surveys in 
the development area of the Bowdun Offshore Wind Farm (OWF), Plan Option (PO) E3 and surrounding 
area using a buffer of 12km from the PO E3 boundary. These surveys provide baseline information on the 
abundance, distribution, and behaviour of ornithological features within the Survey Area, which will inform 
the Environmental Impact Assessment (EIA). The purpose of this document is to report on the flight height 
data of birds in the area which can be utilised for Collision Risk Modelling (CRM) to inform the Offshore 
Ornithology component of the EIA and Habitats Regulations Appraisal (HRA).  

The site-specific survey flight height data includes that from Digital Aerial Surveys (DAS) and Aerial Light 
Detection and Ranging (LiDAR) Surveys. This report compared the results of these surveys, along with the 
“generic” flight heights described by Johnston et al., 2014, which is widely used for CRM. 

This report details a comparison exercise of flight heights data used for CRM, specifically the proportion of 
birds at collision risk for the three Project Design Envelope (PDE) Options. The key conclusions are: 

• DAS based trigonometry flight height data vastly overestimated the proportion of birds flying at risk 
height (species specific), making it unreliable as a method to estimate flight height. For example, 
despite a large sample size of 5,427, 67.3% of black-legged kittiwake were found to fly at risk height 
(>23.4m mean sea level (MSL). for PDE Option 1 using DAS based trigonometry, whereas the LiDAR 
estimate (6.5%) was close to the “generic” percentage (11.2%). 

• Sample sizes for LiDAR were relatively small for most species (range one to 83 individuals recorded), 
except black-legged kittiwake, for which 707 records were present. 

• There was about an eightfold reduction in the percentage of kittiwake flying at risk height between PDE 
Option 1 (6.5%) and 2 (0.8%), whereas this reduction was only about twofold for “generic” data (11.2% 
versus 6.3%). However, this may be due to a combination of sample size (Johnston et al., 2014 had a 
much larger sample size) and differences in a modelling and raw data approach (Johnston et al., 2014 
modelled their distribution, whereas this report provides a raw data summary), but it is worth exploring 
further. 

• Given that kittiwake is the key species identified as causing a high ornithological constraint for Bowdun 
OWF in the Sectoral Marine Plan (SMP), it is encouraging that site-specific LiDAR data puts more birds 
below collision risk levels compared to generic data, in particular for PDE Option 2. 

• Johnston et al., 2014 is the current recommended reference for the generic flight heights of marine birds 
to be used within the sCRM (stochastic Collision Risk Model) tool (NatureScot1, 2023). Site-specific 
flight height data can be used to inform the CRM for black-legged kittiwake given the large sample size. 
However, this has to be agreed with NatureScot who require a ‘full description of method, accuracy, 
precision and comparison with Johnston et al. (2014), with explanation of any differences to inform 
discussions with NatureScot,’ (NatureScot1, 2023). 
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1 INTRODUCTION  

1.1 Report Outline 

1.1.1 Thistle Wind Partners (TWP) contracted APEM Ltd. (APEM) to perform site-specific ornithology 
surveys in the Bowdun Offshore Wind Farm (hereafter known as Bowdun OWF), Plan Option (PO) 
E3 and surrounding area using a minimum buffer of 12 km around the PO E3. The buffer area 
surveyed differed between the summer (April to August, inclusive) and winter (September to March, 
inclusive). During the summer months the buffer was extended to include the area up to the coast 
to help monitor the local breeding colonies and provide context for the observations within the PO 
These surveys provide baseline information on the abundance, distribution, and behaviour of 
ornithological features within the Survey Area, which will inform the Environmental Impact 
Assessment (EIA). The purpose of this document is to report on the current survey data collected, 
specifically flight height data of birds in the area which can be utilised for Collision Risk Modelling 
(CRM) to inform the Offshore Ornithology component of the EIA and Habitats Regulations Appraisal 
(HRA).  

1.1.2 The site-specific survey flight height data includes that from Digital Aerial Surveys (DAS) and Aerial 
Light Detection and Ranging (LiDAR) Surveys. This report aims to compare the results of these 
surveys, along with the flight heights described by Johnston et al., 2014, which are typically used for 
CRM assessment, to assess data collection methods and consider which is most appropriate for 
measuring species’ flight heights accurately. 

1.2 Project Description  

1.2.1 Bowdun OWF is located off the northeast of Scotland, approximately 43 km east of the coast of 
Aberdeenshire (Figure 1.1). Whilst the project is still at the design and development phase, the 
current assumption is Bowdun OWF will consist of between 40 to 67 fixed or floating turbines, with 
each turbine being between 15 MW and 25MW (Table 2.1). Once operational, Bowdun OWF will 
have the capacity to generate approximately 1 GW of energy. 

1.2.2 The proposed Marine Licence application (and Section 36) date for the Bowdun OWF is October 
2025. Subject to the necessary consents, construction will start in 2030 and the wind farm will 
become operational in 2032.  

1.2.3 The offshore cable from the wind farm will landfall at Benholm, Aberdeenshire. The grid connection 
point is subject to final solution provided by National Grid connection agreement. The onshore 
routing currently subject to various environmental and technical investigations, and landowner 
engagement to inform selection of the onshore cable corridor.  



REPORT 

ECO03021 TWP E3 Ornithology  |  TWP Bowdun Offshore Wind Farm  |  6 March 2024  |    

rpsgroup.com  Page 8 

 

Figure 1.1. Ornithological Digital Aerial Survey (DAS) area for Bowdun Offshore Wind Farm. 

1.3 Ornithology Background 

1.3.1 The northern most part of the Bowdun OWF lies within approximately 21.6 km (approximately 
10.3 km for the 12 km study area) off the Aberdeenshire coast in the western part of the North Sea, 
which reaches average depths of 90 m.  

1.3.2 The development area of the Bowdun OWF will be used by seabird species that forage in offshore 
waters. These offshore seabirds will primarily be comprised of species that breed in the region, 
including but not limited to northern fulmar Fulmarus glacialis, northern gannet Morus bassanus, 
Arctic tern Sterna paradisaea, black-legged kittiwake Rissa tridactyla, herring gull Larus argentatus, 
common guillemot Uria aalge, razorbill Alca torda and Atlantic puffin Fratercula arctica. The seabirds 
using the offshore area originate primarily from colonies along the east coast of Scotland. 

Collision Risk 

1.3.4 During the operations and maintenance (O&M) phase of Bowdun OWF, there is a potential concern 
due to the risk of seabirds colliding with the turning rotors of the wind turbines. Stationary 
components, such as the tower or nacelle, as well as times when rotors are not in motion, are not 
expected to result in a significant risk of collision. When a collision occurs between the turning rotor 
blade and the bird, it is assumed to result in direct mortality of the bird, which could result in 
population level impacts.  

1.3.5 The degree of susceptibility to collision risk varies among species, primarily depending on their flight 
behaviour and avoidance responses, and the vulnerability of their populations (Garthe and Hüppop, 
2004; Furness et al., 2012; Wade et al., 2016). Additionally, various factors related to the structure 
and operation of the wind turbines can affect the risk to birds. These factors, such as rotor speed, 
blade size, pitch angle and height above the sea surface, all contribute to the overall risk. 
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Flight heights and collision risk modelling 

1.3.7 CRM is the approach used to quantify the risk of collision by birds with offshore wind farm turbines 
using species-specific densities and metrics, including flight height data (Band 2012). Species-
specific flight height data for CRM may take the form of proportions of flights above air gap height 
(i.e. at rotor swept height, where collision becomes a risk), or of species-specific flight height 
distributions. These can be derived from site-specific data collected during baseline surveys, but 
current guidance recommends using ‘generic’ flight height distributions in published literature 
(Johnston et al., 2014), modelling thousands of flight height measurements largely from boat-based 
surveys conducted at 32 sites around the UK.  

1.3.8 Seabirds seldom fly above 300 m (Spear and Ainley 1997; Garthe and Huppop 2004), and many fly 
within 20 m of the sea surface (Johnston et al., 2014). However, it is important to assess the flight 
heights of species independently as there is much variation between species and locations. 
Furthermore, the flight heights of seabirds can be affected by several factors including foraging 
strategy, wind speed, time of day, time of year and whether the bird is foraging, commuting, or 
migrating (Johnston et al., 2014; Garthe & Huppop 2004; Shamoun-Baranes et al., 2006; Blew et 
al., 2008; Krijgsveld et al., 2011; Wright et al., 2012). 
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4 CONCLUSION  

4.1.1 Seabird species’ flight height data is used to inform the CRM Technical Report which will form part 
of the EIA and HRA required for Bowdun OWF consents. It is therefore important to assess data 
collection methods and consider which is most appropriate for measuring species’ flight heights 
accurately. To compare the flight height data gathered from DAS, LiDAR surveys and Johnston et 
al. (2014), black-legged kittiwake has been selected as an example, since it is an important species 
as per the SMP for PO E3, to consider in CRM and presents the largest sample size (DAS surveys 
N = 5,427; LiDAR surveys N = 707; Johnston et al., 2014 N = 62,939). 

4.1.2 Figure 4.1 displays the black-legged kittiwake risk height percentages for three different data 
sources and PDE Options. From this graph and the data shown in previous sections, it is evident 
that DAS based trigonometry vastly overestimates the percentages of birds flying at risk height. 
Where generic and LiDAR data estimates the birds at risk height to range between 6.5% and 11.2% 
for PDE Option 1, DAS estimates it to be 67.3%. Given the vast sample size available for the generic 
data, and the LiDAR data with a smaller sample size being quite close to the generic data, DAS-
based trigonometry can be dismissed as a reliable method to estimate flight heights. 

 

Figure 4.1: Black-legged kittiwake flight height data from three different data sources, showing percentages of 

birds flying at risk height (m) for the three Plan Options. 
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4.1.3 Johnston et al., 2014 is the current recommended reference for the generic flight heights of marine 
birds to be used within the sCRM (stochastic Collision Risk Model) tool (NatureScot1, 2023). Site-
specific flight height data can be used to inform the CRM for black-legged kittiwake given the large 
sample size. However, this has to be agreed with NatureScot who require a ‘full description of 
method, accuracy, precision and comparison with Johnston et al. (2014), with explanation of any 
differences to inform discussions with NatureScot,’ (NatureScot1, 2023). 
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