
 

  

 

 

Gannet flight behaviour – Project Inception 

A project to be undertaken by the University of Leeds, funded by the Department of Energy and 
Climate Change (DECC) Offshore Energy Strategic Environmental Assessment (OESEA) 
programme.  For further information, contact the Project Coordinator at sml@hartleyanderson.com 

 

Context 
There is a requirement to meet targets for energy needs from renewable sources, resulting in an 
increasing number of new and proposed offshore (and onshore) wind farm developments.  
Associated with this is the requirement, as part of offshore wind farm development Environmental 
Impact Assessments, to understand and assess, the impact these developments have on individual 
birds, bird populations and the potential risk of adverse impacts to relevant Special Protection Areas 
(SPAs).  In order to assess potential collision risks, and other impacts, e.g. displacement, data on 
flight heights and tracks of birds are required.   
 
This project continues on from a NERC-funded study carried out over the past three summers 
(2010-2012) where GPS tracks of gannets foraging from Bass Rock were collected.  While GPS 
loggers accurately recorded location in the horizontal plane, errors associated with height estimates 
were large and unpredictable.   
 
Therefore, during the 2010-2012 study, a bird-borne pressure logger was trialled (11 in 2011 and 5 
in 2012) with a view to using the barometric technique to estimate flight height more accurately; 
such loggers have had previous success recording the flight heights of other birds (e.g. red-footed 
boobies and frigate birds, Weimerskirch et al. 2004, 2005) whereby altitude was derived from the 
pressure difference between a sea-level weather station and the logger.  However, although this 
approach is adequate in tropical regions, where atmospheric pressure varies little over wide areas, 
in temperate regions, the approach may introduce considerable errors.    The team at the University 
of Leeds are developing another approach which is showing promising initial results (Figure 1a), but 
which requires further work.  
 

 
Figure 1:  (a) Five minute section of a three-dimensional foraging track of a gannet breeding at Bass Rock, 
recorded using GPS (x,y) and pressure difference (z).  The bird moved from left to right, circling once, before 
plunge-diving to 6m below sea level. On returning to the surface it took off and again began circling. The 
dotted green lines indices that while foraging the bird spent most of its time above the nominal turbine rotor 
height of 20m above sea level (asl). (b) GPS tracks of female and male northern gannets from Bass Rock 
relative to proposed offshore windfarm developments in the outer Forth. Females were much more likely to 
pass through the development area. 

               

Height 

asl (m) 

(a) (b) 

mailto:sml@hartleyanderson.com


Gannet flight behaviour 

 

January 2014 

 

Project Objectives & Scope 
The project objectives are twofold: the first is to complete the work on the flight height estimation 
(namely quantify various sources of error and investigate effects on flight height of intrinsic 
(behaviour and sex) and extrinsic factors (wind speed and habitat), and to combine this with the 
GPS tracking data to assess the potential mortality risks posed by offshore wind farm development 
to gannet populations using the Bass Rock colony.  Secondly, gannet colonies forage in largely 
mutually exclusive areas, within which sexes are partially segregated (see Figure 1b) with individual 
birds showing fidelity to particular foraging areas, therefore, it is also proposed to  investigate 
asymmetries in collision risk associated with these factors, which may exacerbate population-level 
impacts.   
 
It is anticipated that this case study will act as a proof of concept as well as providing information on 
potential risks associated with extensive wind farm developments.  If the flight height estimation and 
tracking technique is successful, it can be applied to future offshore and onshore developments. 
A final report is due in Q2 2014. 
 

DECC Offshore Energy SEA 

The SEA process aims to help inform 
licensing and leasing decisions by 
considering the environmental 
implications of a plan/programme and 
the activities which could result from 
its implementation.  Since 1999, 
DECC has conducted a series of 
offshore energy SEAs, the latest 
covering wind, tidal stream and 
range, CO2 and hydrocarbon gas 
storage, and oil & gas – see right. 
 
Since the first SEA, the associated 
research programme has targeted 
key information gaps on the marine 
environment and potential industrial 
impacts, to inform the SEA process, 
developers, consenting bodies and 
others.  Research priorities are 
discussed with the SEA Steering 
Group and a range of other stakeholders.  
 
For more information on the OESEA programme, visit the offshore SEA web pages on 
https://www.gov.uk/ or email oep@decc.gsi.gov.uk  
 
A data portal for previous SEA reports and data is at http://www.bgs.ac.uk/data/sea   

 Area  Sector 

SEA 1 
 

The deep water area along the UK and Faroese 
boundary 

Oil & Gas (19
th 

Licensing Round, 
2001) 

SEA 2 
 

The central spine of the North Sea which contains the 
majority of existing UK oil and gas fields 

Oil & Gas (20
th 

Licensing Round, 
2002) 

SEA 2 
Extension 

Outer Moray Firth Oil & Gas (20
th 

Licensing Round, 
2002) 

SEA 3 The remaining parts of the southern North Sea Oil & Gas (21
st 

Licensing Round, 
2003) 

R2 Three strategic regions off the coasts of England and 
Wales in relation to a second round of offshore wind 
leasing 

Offshore wind (R2 of Leasing, 2003) 

SEA 4 
 

The offshore areas to the north and west of Shetland 
and Orkney 

Oil & Gas (22
nd 

Licensing Round, 
2004) 

SEA 5 
 

Parts of the northern and central North Sea to the east 
of the Scottish mainland, Orkney and Shetland 

Oil & Gas (23
rd 

Licensing Round, 
2005) 

SEA 6 Parts of the Irish Sea Oil & Gas (24
th 

Licensing Round, 
2006) 

SEA 7 The offshore areas to the west of Scotland Oil & Gas (25
th
 Licensing Round, 

2008) 

OESEA UK offshore waters*  Oil & Gas (26
th
 Licensing Round, 

2009) 
Gas storage 
Offshore wind (R3 of Leasing, 2009) 

OESEA2 UK offshore waters* Oil & Gas (27
th
 Licensing Round, 

2012) 
Gas storage 
Carbon dioxide transport and storage 
Offshore wind, wave and tidal energy 

*For renewable energy included potential leasing in the UK Renewable Energy Zone (REZ) and the territorial waters of England 
and Wales but not the Scottish Renewable Energy Zone and Northern Irish waters within the 12 nautical mile territorial sea limit 
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