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• All European bat species are strictly protected 

• Habitats Directive EU, national and state regulations 
(federal structure of nature conservation agencies in 
Germany) 

• Possible impact on bats has to be studied and 
considered during the planning process 

• In Germany, at some sites operation is heavily restricted 
or a permission is denied all together 

• Methods to estimate and deal with bat collisions are not 
standardised 

• Uncertainty in the permission process for agencies 
involved, developers, and investors 
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Standardised method to 

• Estimate the number of bats being killed 
at a specific turbine (Mixture model) 

• Predict times of high mortality risk 
(GLMM) 

• Mitigate the impact on bats by stopping 
the rotor during times of high mortality 
risk (Bat friendly operation algorithms) 

 Experimental validation of models and       
bat friendly operation algorithms 
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 1. Fatality searches 

 2. Acoustic monitoring of bat activity 
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• Fatality searches are expensive and in Central Europe they 
are rarely performed with adequate search intervals 

• In Europe, many studies do not account for search biases 
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• Fatality searches are expensive and in Europe they are rarely 
performed with adequate search intervals 

• In Europe, few studies account for search biases 
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• Fatality searches are expensive and in Europe they are rarely 
performed with adequate search intervals 

• In Europe, few studies account for search biases 

• If less than 40 % inside a radius of 50 m around the turbine 
can be searched and if the scavenging rate is intermediate or 
high, it is not possible to estimate the fatality rate with 
reasonable accuracy 

• At many sites, fatality searches have little informative value 

 

Alternative methods to quantify collision risk 

    E.g. acoustic monitoring of bat activity at the nacelle 
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We measure 

Number of  

bats killed 

Per turbine and night 

Number of acoustic recordings 

Wind speed  

Number of fatalities found 

Per searcher  

Search efficiency 

We want to 
know 

Per turbine  

Scavenging rate 

Fraction of area searched Estimation 

mixture 
model 
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(Korner-Nievergelt et al. 
2013 Plos One) 

(Huso 2010 Environmetrics;  
Korner-Nievergelt et al. 2011 Wildlife Biology) 
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        6.0                5.0 

Median of bats killed per turbine during 92 days 
  

(approx. x2 per year)  

Fatality searches Acoustic data 
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BEHR, O. und O. VON HELVERSEN (2006): 
 

Gutachten zur Beeinträchtigung im freien Luftraum jagender und 
ziehender Fledermäuse durch bestehende Windkraftanlagen - 
Wirkungskontrolle zum Windpark „Roßkopf" (Freiburg i. Br.) im Jahr 
2005.  
 
Erlangen, unpublished report. 

 
 
BAERWALD, E. F., J. EDWORTHY, M. HOLDER und R. M. R. BARCLAY 
(2009): 
 

A large-scale mitigation experiment to reduce bat fatalities at wind 
energy facilities.  
 
Journal of Wildlife Management 73: 1077-1081. 

 
 
ARNETT, E. B., M. M. P. HUSO, M. R. SCHIRMACHER und J. P. HAYES 
(2010): 
 

Altering turbine speed reduces bat mortality at wind-energy facilities.  
 
Frontiers in Ecology and Environmental Studies doi10.1890/100103. 
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 16 wind turbines at 8 sites 

 Acoustic recordings and daily 
fatality searches 

 3 months (July – September) 
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• Per site: Weekly 
alternating operation 
of turbines with and 
without mitigation 
algorithm  

 

• Reduction of mean 
fatality rate from 12 
to 2 per year 

  ratio 6 : 1 
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France: Chirotech by Biotope  
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Spain: DTBird  
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Development of new technology for 

• Acoustic sampling 

• Software analysis 

 



     Measuring and mitigating the risk of bat-collisions at wind turbines  

IEA 

2014-09-02 

Webinar 

BATmode-System WIFI, GSM/UMTS: 

• Full remote access via Laptop, 

   Tablet or Smartphone 

• Transmission of monitoring data 

• Status messages 

 

Improved microphone disc:  
• Microphone heating 

• Antennas (UMTS,WIFI) 

• Testsignal speaker 

• Temperature sensor 

 

Inbuilt AVISOFT-System: 
• Bat call filter 

• High sensitivity 

• Increased detection range 

• Complies with BMU-specifications 

Benefits 

 

• Resistance to ultrasonic noise 

• Low maintenance requirements 
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• Since May 2014 

• windbat.techfak.fau.de 
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• MS-Access-runtime-based 

• Calculates the expected number of fatalities per year 

• Calculates a bat friendly operational algorithm for a number of bat 
fatalities per year defined by the user. 

• Currently for data recorded with Batcorder (-36 dB), until 2015: also 
Batcorder -27 dB, Anabat SD1, and Avisoft System 
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• Necessary sample sizes to measure bat activity 

– Temporal variability 

– Within-site variability 

• Effect of the rotor diameter on fatality numbers    

• Effect of the cut-in wind-speed on fatality numbers 

• Are we able to model effects of fatality numbers 

on populations? 

• Stereo-infrared sampling of bat activity in the 

rotor-swept area   

• Testing new detector hardware 

• Implementing the solutions found in planning 

processes 
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• Variability in between different years and seasons 

• Acoustic sampling of the bat activity in the rotor-swept area 

• 16 turbines at 8 sites in different geographical areas 

• Data are already available for the years 2008 and 2012 
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2014    2016…2018 ?? 
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• Acoustic sampling of the bat activity in the rotor-swept area 

• Variability between turbines withins sites 

• 32 turbines at 8 sites in different geographical areas 
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• Effect of the rotor diameter on fatality numbers 

• Until now, the effect is extrapolated from the spatial distribution of bat 

activity in the rotor-swept area 

• 14 turbines at 7 sites in different geographical areas 

• Rotor diameters > 70 m 

• Fatality searches and acoustic sampling of bat activity 
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• Model predicts collision rate from acoustic 
data 

 

• Bat friendly operational algorithms work 
properly (2 fatalities predicted - 1.9 
fatalities observed) 

 

• Bat friendly operational algorithms are 
becoming a standard method in Germany 

 

• Hardware and Software tools are being 
refined 
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