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Problem

Prevention

Current 
knowledge

Consequences of 
missing data

Idea

Main research 
question

High bat fatalities at wind turbines [Beh18]

Fixed times when the wind turbines must be turned off [Bul15]

Transect survey: Acoustical detection of bats from the ground by experts [Voi15]

Lower wind energy productivity 

Potentially higher bat fatalities

Validate, if Unmanned Aerial Systems (UAS) can collect additional data of bat activity

Are bats changing the behaviour in the vicinity of different UAS?

Nacelle monitoring: Acoustical detection of bats by stationary microphones at nacelle [Voi20]

Less bat activity:

More bat activity:
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Is there a deterrent or attracting effect? Is there a habituation effect over 15-minutes?
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Multicopter

(ConVecDro)

Third Element Aviation

LTA

(Zero +)

Hybrid Airplane Technology

Take-off weight (incl. batterie) 8 kg ~ 100 g

Dimension (incl. probs) 143 cm x 143 cm x 53 cm 364 cm  x 260 cm x 100 cm

Propeller 17 “ x 6.5 “ 7 “ x 4 “

Max. flight duration 30 min 120 min

Wind resistance 15 m/s 2 m/s

Image
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Is there a deterrent or attracting effect?
Test Setup
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Is there a deterrent or attracting effect?
Test procedure
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Locations: Per night three study areas at water bodies

Timeframe: Between sunset and maximally four hours thereafter

Flight order: UAS 1 and UAS 2 alternated each night in starting first
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Is there a deterrent or attracting effect?
Analysis

• Split recordings in 1-second-files

• Manually analysed and labelled each 1-second-file (noise/ Pipistrelloid / Myotis / Nyctaloid)

Note: A file can also include and be labelled with more than one species, e.g. Pipistrelloid / Myotis
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• 63 tests
• 107,356 1-second-files

80%

16%
4%

Bat Species

Pipistrelloid

Myotis

Nyctaloid

35%

65%

Noise Contribution

Noise

Bat detected
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*** = p < 0.001



Effect Size of Multicopter
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Control
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Possible reason for different effect sizes
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• No habituation effect across 15 flight minutes

• Estimated slope < 0.01 per minute for all species
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Main research 
question

Are bats changing the behaviour in the vicinity of different UAS?

There is a deterrent or attraction effect? There is a habituation effect over 15-minute?

➢ Multicopter
➢ Species-specific deterrent

➢ Small and medium effect
➢ LTA UAS

➢ No deterrent or attraction effect
➢ Inappropriate for usage in 

acoustic bat monitoring
➢ Susceptibility to winds

➢ No habituation effect

➢ Kuhlmann's 2022 suggests: smaller UAS have a lower impact on bat activity [Kuh22]
➢ This study suggests: quieter UAS have lower impact on bat activity
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• What is the range for deterrent effect?
• Unknown about habituation effect over a longer time
• Comparison with traditional survey methods
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• Show the activity per Test minute
• Lines connect points per test procedure
• Dashed line show estimated slope of GLMM Regression
• Dashed line starts at average activity level at minute 0

Pipistrelloid (p < 0.001 ***, estimated slope < 0.01) Myotis (p > 0.05, estimated slope < 0.01) Nyctaloid (p > 0.05, estimated slope < 0.01)
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