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Bats & wind energy

" Open space foraging species

" Most fatalities occur late summer/early autumn

Both resident as well as migratory bats

® Bat migration occurs over land and over sea
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How to prevent fatalities?

® Spatial planning of wind farms: avoid important flight routes and foraging
areas (coastlines, along lakes and rivers, nature reserves, forests). Note that
pre-construction bat activity is not a good predictor for post-construction
mortality rates!

® Curtailment: avoid wind energy production when bats are most active
e Triggered by real-time measured bat activity
e Prediction model

e Combination of both

B Deterrents
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Effect assessment

" Population size and trends

" Life history characteristics

" Mortality rate
® Occurrence in space and time
® Movement patterns

e Fatality risk
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Bat research (relevant to effect assessment)

" Inventories: population size and trends
® Genetics: population size (?) and trends, population structure.
® Acoustics: presence/absence in space & time, population trends, habitat use
" Ringing: ‘movements’
" Telemetry: movements and habitat use
e Manual tracking: ‘beeper’ tags
e MOTUS: stationary receivers and coded tags

e GPS tags (only for larger species)

" Fatality research: mortality rate (on land)
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Case study North Sea

Relevant species (KEC 1.0): /-\/
" Noctule (resident & migrant) \ " 7,
" Particolored bat (migrant) ' )@ E

DUTCH GOVERNMENTAL OFFSHORE
WIND ECOLOGICAL PROGRAMME

" Nathusius’ pipistrelle (migrant)

Numerous Knowledge gaps
Nature inclusive transitions

Impossible to assess actual mortality
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Noctule — main results

Individuals from coastal colonies in Noord & Zuid Holland perform occasional

foraging trips over the North Sea

Females show strong preference
for terrestrial habitats, males
and immatures probably likewise

Limited number of acoustic
records offshore, mainly during
breeding season.

Probably not at risk due to
offshore wind developments
in the Netherlands

AW

WAGENINGEN

UNIVERSITY & RESEARCH

52.95°N 4

52.90°N 4

52.85°N 1

Latitude

52.80°N 1

52.75°N 4

52.70°N 4

445°E 450°E 4.55°E 4.60°E 4.65°E 4.70°E 4.75°E 4.80°E
Longitude

Photo Sander Lagerveld



Particolored bat — main results

‘Ghost-like’ coastal occurrence, apparently sometimes not uncommon
Movements from south to northeast?

Occasional acoustic
records offshore
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Too many unknowns..
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Nathusius’ pipistrelle

" Genetic analysis will produce information on the population structure, and
likely/hopefully a rough estimate of the population size

" Occurrence in space and time by acoustic research

® Movements by telemetry research using MOTUS

Photo René Janssen

17
WAGENINGEN %
UNIVERSITY & RESEARCH

100years
1918 — 2018

11



Acoustic research - aims:

" Species composition

® Occurrence in space and time

® Environmental conditions
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Acoustic research - results

Nathusius’ pipistrelle most OWEZ (2014)
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Autumn occurrence is mainly wind driven
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Telemetry research - aims

B Assess movements:

Migration directions

Proportion over land and over sea
Relation with environmental conditions
Flight/migration speed

Sex and age class differences

Comparison with bat detector results

® Behaviour in offshore wind farms
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Receivers
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Tagging
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Observed flight paths
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Telemetry - preliminary results

" Migration along the coast as well as over sea
" Much local movement prior to departures

" Migrating animals frequently fly >150 km per night with ground
speeds > 40 km/h during moderate to strong tailwinds
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Nathusius pipistrelle — main results

" QOccurrence is strongly seasonal and likely predictable

" Differences in timing of occurrence acoustic research and telemetry

® Risk still not known
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Conclusions

" Offshore wind developments in the Netherlands likely do not affect local
populations, only migratory populations are possibly affected

" WOZEP & LNV bat projects provided a lot of new information on the offshore
occurrence of bats and the migration ecology of Nathusius pipistrelle in
particular; and more to come in the next years

" This information is already implemented in the curtailment of offshore wind
farms, and is used in the permits for future wind farms

® Remaining knowledge gaps should be investigated, in particular an
assessment of the actual fatality risk is urgently needed, as well additional
movement studies using both acoustics and telemetry
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Thanks for your attention!

Any questions?

sander.lagerveld@wur.nl
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