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EXPERIMENTAL EVIDENCE FOR THE EFFECT OF SMALL WIND TURBINE PROXIMITY AND 
OPERATION ON BIRD AND BAT ACTIVITY 
 
Background 
The development of renewable energy technologies such as wind turbines forms a vital part of 
strategies to reduce greenhouse gas emissions worldwide. Although large wind farms generate the 
majority of wind energy, the small wind turbine sector (SWT, units generating <50kW) is growing 
rapidly. In spite of evidence of effects of large wind farms on birds and bats, effects of SWTs on 
wildlife have not been studied and are likely to be different due to their potential siting in a wider 
range of habitats. This study is the first to quantify the effects of SWTs on birds and bats. 
 
Key Findings 
1. Using a field experiment at small wind turbine (SWT) sites in the UK we show that bird activity 

is similar in two distance bands (0-10 metres and 11-20 metres) surrounding SWTs, and that 
this is not affected by SWT operation at the fine-scale studied. 

2. Bat activity was 54% lower in close proximity (0-5 metres) to operating turbines compared to 
experimentally stopped ones, at the same wind speed (14m/s). This effect was much weaker at 
longer distances (20-25 metres) from the turbines. 

 
Methods 
1. Twenty SWT located in northern England and Central Scotland were included in this study. All 

models were horizontal-axis turbines, between 6 and 18 metres at hub height. Both free-
standing and building-mounted models were used. 

2. Each site was monitored for four consecutive 24-hour periods, with periods of normal operation 
alternating with those in which turbines were experimentally “braked” (i.e. on/off/on/off).  

3. Bird flight activity was monitored for four hours every day using “vantage point” observations. 
Numbers of flights were counted in two distance bands surrounding the turbine (“near” = 0-10 
metres and “far” = >10-20 metres from the turbine). The time, number of individuals, and 
species was recorded for each flight.  

4. Bat activity was automatically recorded at using two bat detectors during all nights of the 
observation period at each site (n=18). One (“near”) detector was installed 0-5 metres and one 
(“far”) 20-25 metres from the turbine. Echolocation calls were identified to species or genus.  

 
Results 
1. With the exception of time of day, none of the variables tested had a significant effect on bird 

activity. Thus, accounting for confounding effects, there was no evidence that bird activity was 
affected by turbine proximity, turbine operation, or that the effect of turbine operation differed 
between the two distance bands. 

2. For bats (predominately common and soprano pipistrelles), the effect of turbine operation was 
dependent on wind speed, and this effect in turn was modulated by turbine proximity (Fig. 1). In 
close proximity to the turbines, as wind speed increased from 0 to 14 m/s, there was a non-
significant increase in the probability of a bat pass from 69% (50-83%) to 82% (49-96%) when 
the turbines were braked (Fig 1a). By contrast, when they were running, the same increase in 
wind speed resulted in a significant decrease in the probability of a bat pass from 84% (71-
91%) to 28% (11-54%) (Fig. 1b). Although the predicted effect was similar at greater distances 
from the turbines when they were braked (Figure 1c), when they were running the negative 
effect of wind speed on the probability of a bat pass was much weaker; from 80% (65-89%) to 
59% (32-81%) as wind speed increased from 0 to 14 m/s (Figure 1d). 
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Fig. 1.  
Activity of all bat species combined 
(probability of observing a bat pass) plotted 
against wind speed at the “near” (a & b, 0-5m) 
and “far” (c & d, 20-25m) bat detectors, for 
when turbines are braked (a & c) and running 
(b & d). Dots are observed data (jittered for 
better visibility). Black lines are the predicted 
probabilities of a bat pass from the statistical 
model in and grey lines are the upper and 
lower 95% prediction intervals. 
 
 
 
 
 
 
 
 
 
 

 
 
Conclusions and recommendations 
1. At the fine scale studied, bird activity was not apparently affected by SWT proximity or 

operation. This does not preclude effects of SWTs on bird behaviour at different (spatial or 
temporal) scales, and may indicate that birds can be susceptible to collision, although data 
collected on mortality has yet to be analysed.  

2. Bat activity was reduced by SWT operation, especially at shorter distances to SWTs, 
suggesting bat habitat use may be affected. Especially in more fragmented landscapes with 
smaller amounts of higher quality habitat available, such curtailment of habitat use may have 
population-level consequences. 

3. These findings support recommendations to site SWTs at least 20m from potentially valuable 
bat habitat, especially in more landscapes with limited available habitat. 
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