
The available scientific literature agrees on the key impacts of offshore wind: i) risk of collision mortality; 
ii) displacement due to disturbance (including noise impacts); iii) barrier effects (also including noise 
impacts); iv habitat loss; and v) indirect ecosystem-level effects. There is still much to understand on these 
five key impacts – but it is clear that that they must be considered carefully in all stages of offshore wind 
farm planning and development. The broad approach to undertaking an impact assessment for onshore 
wind energy is often equally relevant to offshore wind projects.

There is also evidence that in some circumstances 
offshore wind farms can have positive biodiversity 
impacts (case study 1), including introduction of new 
habitat, artificial reef effects 
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Table 6-1	 Summary of the impacts of offshore wind farm development on biodiversity. The 
significance of particular potential impacts will be context-specific

No. Impact type Project stage Description

1 Bird and bat 
mortality from 
colliding with 
turbine blades 
and/or onshore 
transmission 
lines

Operation Birds flying in the turbine rotor swept zone are potentially at risk of col-
lision and serious injury or death1 (e.g. migratory birds passing through 
the wind farm area, or birds in the area to forage/hunt for prey). The 
percentage of time spent flying at collision risk height is key,2 as is an 
understanding of species-specific avoidance behaviour.3 Nocturnal 
migrant passerines are also at risk of collision, since they can be drawn 
to the nacelle lights.4 

Bats are also potentially at risk of collision and possibly barotrauma. 
While barotrauma (injury caused by sudden pressure changes around 
the moving blades) was initially hypothesised as a major source of bat 
mortality at onshore wind turbines,5



3 Hydrodynamic 
change (bot-
tom-fixed tur-
bines)

Operation The installation of foundations, scour protection and turbine towers 



6 Barrier ef-
fects or dis-
placement 
effects due 
to presence 
of wind farm 
(bottom-fixed 
turbines)  

Construction/
operation

Barrier and displacement effects25 arise where the wind farm presents 
an obstacle to regular movements to and from breeding colonies or 
migration routes, or deters species (birds, marine mammals, turtles and 
fish) from regular use of the wind farm area. Whilst there are few sup-
porting empirical studies, the variation in observed displacement levels 
for different seabird species is hypothesised to be due to several factors, 
including habitat quality, prey distribution and wind farm location rela-
tive to the colony/feeding grounds.26 Models show that red-throated div-
ers (Gavia stellate), for example, may experience displacement effects 
up to 15 km from the wind farm.27 Telemetry studies of guillemots (Uria 
aalge) also show avoidance behaviour during the breeding season.28



9 Mortality, 
injury and 
behavioural 
effects associ-
ated with un-
derwater noise

Site charac-
terisation/
construction/
decommis-
sioning

Marine mammals,39 turtles40 and fish41 are potentially at risk of sub-le-
thal exposure to underwater noise arising from offshore wind farm 
site characterisation (impulsive noise from seismic survey airguns), 
construction (impulsive noise from piling operations), operation (con-
tinuous noise associated with operational wind turbines) and vessel 
activity (continuous noise from engines and propellers)42,43, 44 and from 
decommissioning activities (cutting and drilling to remove/cut off sub-
sea structures). As sound propagates through seawater it loses energy, 
which happens more quickly at high frequencies but can still be de-
tected tens of kilometres away.45

Four zones of noise influence are recognised:46 i) zone of audibility 
(where animals can detect sound); ii) zone of responsiveness (where 
animals react behaviourally or physiologically); iii) zone of masking 
(where noise is strong enough to interfere with detection of other 
sounds for communication or echolocation); and iv) zone of hearing 
loss (near enough to the source that received sound level can cause 
tissue damage or hearing loss).

The available data show that all marine mammals have a fundamen-
tally mammalian ear (resembling land mammal inner ears), which 
has adapted in the marine environment to develop broader hearing 
ranges.47 Impacts are best studied for harbour porpoise (Phocoena 
phocoena) and harbour seal (Phoca vitulina), grey seal (Halichoerus 
grypus) and bottlenose dolphin (Tursiops truncatus).48,49 These are the 
more abundant species of shallow shelf seas in Europe, where there is 
a concentration of offshore wind farm activity. 

A number of studies have shown disturbance and partial displace-
ment of harbour porpoises up to distances of 20 km during piling ac-
tivities, reversible within 1–3 days.50

Hearing capabilities in fish vary substantially between species. One 
method to understand their sensitivity is based on differences in their 
anatomy.51 Some are highly sensitive such as Clupeids (herrings)52 and 
Gadoids (cods).53 Most other species detect sound through particle 
motion.54 The current understanding of the impact of anthropogenic 
underwater sounds on fish is limited by large gaps in knowledge of 
effects of sound on fishes.55 However, there is evidence that especially 
intense sounds affect sound detection and behaviour, and potentially 
result in injury and death.56

Whilst there is significant data on hearing in pinnipeds, cetaceans and 
fish, far less in known about possible impacts on hearing in turtles.57

39	 Bailey et al (2010).
40	 Dow Piniak et al. (2012).
41	 Sparling et al. (2017); Thomsen et al. (2006).
42	 Hastie et al. (2019).
43	
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13 Associated 
ecosystem ser-
vice impacts

Construction/
operation/
decommis-
sioning

In the offshore environment, construction of a wind farm could lead 
to loss of important fishing areas and displacement of fishing effort. 
Some fishing activities may be displaced due to safety or gear limita-
tions (e.g. dredging displaced because of the wind farm structures), 
but some may continue (e.g. pot fisheries).66 A study in the German 
exclusive economic zone (EEZ) of the North Sea indicated that the 
international gillnet fishery could lose up to 50% in landings when 
offshore wind farm areas are closed entirely for fisheries.67 In Korea, 
a study into the possibility of fishing in an offshore wind farm area, 
based on the risk associated with the presence of turbines and cables, 
found the highest risk methods to be stow net, anchovy drag net, otter 
trawl, Danish seine and bottom pair trawl. Lowest risk methods were 
single-line fishing, jigging and anchovy lift net.68 The exclusion of fish-
eries from the offshore wind farm area may or may not be regulatory 
– depending on the jurisdiction. 

In the decommissioning stage, not all structures will necessarily be 
completely removed – some may be left in place if they have become 
heavily colonised and support an important ecosystem – thus some 
fishing activity may still not be possible after the end of the wind farm 
life for safety reasons.

In the nearshore and coastal areas, and in the vicinity of the onshore 
infrastructure required (substation/grid connection, ports, harbours), 
there could also be a loss of cultural values, or sense of place/belong-
ing arising from wind farm construction/presence. In some areas, par-
ticularly coastal, there might also be tourism, aesthetic-related im-


