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The issue of bat mortality 
related to onshore wind farms in Europe

a NGO / conservation scientist’s perspective
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© Zomer Bruin – Myotis dasycneme

© Zomer Bruin – Nyctalus noctula

© Peter Twisk – Pipistrellus nathusii



A network of habitats with different functions
roosts + daily flight routes + foraging areas
migration routes

Nyctalus noctula

© Zomer Bruin

© Ditmar Nill



the different bat species

are highly social mammals
with a complex behaviour, 
using a complex network of differentiated functional habitats
for their maternity, mating and hibernation roosts,
their daily foraging and seasonal migration routes,
and their foraging habitats,
to fuel their energy costly life.

Where behaviour and strategies
are very much differentiated between species …

© Eberhard Menz
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Wind turbines and renewable energy are a good thing!!

So what is the issue with bats & wind turbines?

Bats & wind turbines 
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What is the issue?  Some species fly high!
Also in rotor swept area!
- foraging 
- migration

Bats & wind turbines 



Herman Limpens - Dutch Mammal Society Bat species migrate



Pipistrellus nathusii
© Peter Twisk

Bats & wind turbines

© Peter Twisk



Nyctalus noctula
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Some species 
fly upwards

in certain conditions!
Also in rotor swept area!
- foraging 

What is the issue?  

Bats & wind turbines 



Pipistrellus pipistrellus
© Peter Twisk

Bats & wind turbines
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Eptesicus serotinus© Peter Twisk
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What is the issue?

Bats get killed by wind turbines! 
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Fatality Risk correlated with …

activity at higher altitudes

- (transit) flight at higher altitudes

- foraging at higher altitudes

- flying up to forage near turbine

high density of bats (foraging and/or transit)

- high numbers of bats 

- high activity levels
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What is the issue?

Bats & wind turbines 

higher energy demands

higher energy demands

- migration period
- maternity period
- swarming period

Where are ??

Migration routes 

+ roosts + foraging areas

Maternity/summer roosts
+ daily routes 
+ foraging areas

Swarming & hibernation sites

+ roosts + foraging areas
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What is the issue?

Bats get killed by wind turbines 

We don’t exactly know how many  

Bats & wind turbines 

- accidental findings
- high rate of disappearance
- yes/no fatality search

- where do they fall ?
- what portion is found ? 



What is the issue?

Bats get killed by wind turbines 

We don’t exactly know how many  

Bats & wind turbines 

- accidental findings
- are data shared/reported? 
- disappearance / fall, portion?

- (methodical) fatality search à
not in every wind farm 

not all data shared

- incomplete overview fatalities!
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It is expressly pointed out that the 

number of reports of finds only 

reflects the intensity of recording and 

the willingness to report, 

but does not illustrate the extent of 

the problem in the individual states.



Bats & wind turbines 

Jeninga/Bureau Waardenburg, 2020



Herman Limpens - Dutch Mammal Society

What is the issue?

Bats get killed by wind turbines 

We don’t exactly know how many  

Bats & wind turbines 

- methodical fatality search 
- fatalities + acoustic activity

- estimates !!

- confidence intervals !!
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What is the issue?

Bats get killed by wind turbines 

We don’t exactly know how many  - methodical fatalities search
- fatalities + acoustic activity

- estimates !?

- confidence intervals !? 
- (inter)national cumulation ??

(added) mortality !?
population sizes ??

Population effects ????? 

Bats & wind turbines 



Bat habitat

Different functional 
habitats

Bats & wind turbines 

Conservation Status Indicators ≈ viability Indicators
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Conservation Status
Pipistrellus nathusii

- CS mostly poor
- data availability poor

+

- migration à cumulation !!

- risk for species
- legal/planning risk for     

development
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What is the issue?

Bats get killed by wind turbines 

We don’t exactly know how many  - methodical fatalities search
- fatalities + acoustic activity

- estimates !?

- confidence intervals !? 
- (inter)national cumulation ??

added mortality !?
population sizes ??

Population effects ????? 

National …

on European scale …

- data fatalities?

- data population dynamics? 

- data CS or viability? 

- completeness, accessibility/sharing data?

- lacking combined data analysis

Bats & wind turbines 
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Energy transition à long and complex planning 
à acceleration planning process & deployment needed

Bat Species (BioDiv) à Conservation Status needs to be improved
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Bats & wind turbines – working together 

Stakeholders working together

Energy transition à long and complex planning 
à acceleration planning & deployment

Bat Species (BioDiv) à Conservation Status needs to be improved

Authorities à

Industry à

Conservation organisations à

Nature Inclusive Energy Transition
- Speed up process
- Improve Conservation Status
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Bats & wind turbines – working together 

Stakeholders working together à Nature Inclusive Energy Transition

à Accelerate process development renewable Energy / Wind
à Make planning process simpler and standardised

à Planning process with accurate handling of species 
- in compliance to demands Nature Conservation Law (EHD)

à Wind farm operation with adequate mitigation / curtailment

à Additional appropriate species conservation measures contributing to the
maintenance or restoration of the populations of the species

Energy transition à acceleration
Bat Species (BioDiv) à improvement

+
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+

Applicable Legal 
requirements

+ = additional
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Authorities à

Industry à

Conservation
organisations à

Complementary
expertise à

Additional input from

- Other ministries
- Legal specialists ministries
- Bats/birds specialists
- Managers Nature Conservation areas
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Authorities à

Industry à

Conservation
organisations à

Complementary
expertise à

Shared challenges

- Legal structure ‘agreement/covenant’
- Data & knowledge gaps species
- Organisation of data sharing
- Organisation of meta analysis of shared data
- Species are just one of the factors that slow 

down the process à less development

- Budgets extra conservation measures
- Getting extra measures incorporated in 

existing landscape/nature management 
processes

- Capacity for fieldwork and research
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Authorities à

Industry à

Conservation
organisations à

Complementary
expertise à

Shared challenges

- Data & knowledge gaps species
- Organisation of data sharing
- Organisation of meta analysis of shared data
- Species are just one of the factors that slow 

down the process à less development

- Budgets extra conservation measures
- Getting extra measures incorporated in 

existing landscape/nature management 
processes

- Capacity for fieldwork and research

Research & development program

- Protocol preconstruction assessment
- Update post construction monitoring protocol 

(fatalities/acoustic activity)
- Spatial risk analysis model
- Improvement prediction model fatalities, optimisation 

curtailment
- Modelling population effects 
- Spatiotemporal modelling bat migration
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Conservation
organisations à

Complementary
expertise à

stakeholders agree on 
application of curtailment 
and monitoring
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Thank you for your attention !!

Herman Limpens - Dutch Mammal Society

Bats & wind turbines? 

à working together! 

Energy Transition & species? 



De Zoogdiervereniging - Dutch Mammal Society

Herman Limpens - Dutch Mammal Society

https://www.zoogdiervereniging.nl/

info@zoogdiervereniging.nl

herman.limpens@zoogdiervereniging.nl

+ bat team DMS

Note: many thanks to all who helped with pictures & graphs and critical 
discussions …. 

https://www.zoogdiervereniging.nl/
mailto:info@zoogdiervereniging.nl
mailto:herman.limpens@zoogdiervereniging.nl
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Our mission

• Study and conservation of mammals

• Data and evidence / science based conservation

• Objective and constructive 

• Platform & knowledge hub

• Communication

• Identification of conservation problems – policy and research agenda

• Pilot projects regarding emerging conservation problems

• Development and innovation of mammal/bat methods

• Monitoring mammal species: Dutch Network Ecological Monitoring
scientific methods + volunteers / citizen science

• Assessment of Favourable Conservation Status and Red Listing

• Education, training and courses: professional and volunteers bat workers

De Zoogdiervereniging - Dutch Mammal Society


