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More than 75 percent decline over 27 years in total flying
insect biomass in protected areas
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Scientists' warning on climate change and insects
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\Global pollinator declines: trends, impacts and
drivers
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Power curves of turbines 'rough' and 'clean'
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% What can we do

to understand
How do those these impacts
effects influence and rp?ltlgate
insects? them”

How do turbines
influence
habitats?



Temperature

d
a
« Warming effect at night
! CI
« Cooling during day :
« Strength of temperature effects may / .
depend on: R " oist a
« Topography O e

* Natural turbulence
* Environment type
« Size of facility

e Surface of turbines =2°C warmer than
ambient temperature



Temperature

* Flies bask on turbine towers ‘

despite predation risk | "
* Ladybeetles use turbine towers to
overwinter

Log distance (m)

« Warmer temperatures at night ->
more insects

 Variations in surface temperature
could attract temperature
generalists

Current Opinion in Insect Science

Pincebourde and Woods 2020




Wind

e Increased turbulence in wake -
can persist downwind

e Reduced windspeed at hub
height

 Turbines increasingly installed at
sites with lower average wind
speeds in US

Moist air

Dry air l
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Flight

Migration

Swarming

Mating
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Vision
Light
* Wavelength
Positive
Phototaxis :
* Intensity
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‘Y. * Exposure
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Attraction to red
LED lighting

Ambient levels of
artificial light

Differences in eye
structure
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Color

Wavelength
Reflectivity
Contrast

White and light
grey attractive to
Insects

Shape + size +
color = marker




Sound

« High frequency (< 8 kHz)

* Low frequency (< 200 Hz)

e
' Moist air
Dry air ‘

e Infrasound (< 20 Hz)




Sound

Increased energy

Increased calling e

Decreased
calling
Lower
effectiveness

Changes in
frequencies

Interference with
predation and
host location

Reduced

Increased stress
abundance

Delayed

Reduced fitness
development

Disturbance

Heather Broccard Bell

Fewer offspring
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Risk Assessment

Open Access Scenario

Regal Fritillary (Speyeria idalia)
Petitioned for listing under ESA

Development
potential

Yes No
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Conclusions

Color and microclimate effects may attract insects to turbines

Insects with specific behaviors may be most at risk
* Lepidoptera, Coleoptera, Diptera, Hemiptera

Likely large variations in species and numbers of insects
affected based on location

Standardized monitoring before and after development to
inform future siting

Sound/vibrations could affect insect development and
communication at wind energy facilities

o

Lusha Tronstad



Knowledge Gaps | % M * '
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«  Which taxa are killed by wind turbines? ﬁ ’

« How much does this differ by facility or region?
* Are these losses influencing population dynamics or biodiversity?

« Are insects nesting within or otherwise using wind energy facilities?
* How do turbines impact insect development?
* How are turbines affecting plants?
« Seed set manuscript in progress at Tronstad Lab
* How do turbines influence fine-scale microhabitats?

« Could mitigation strategies used for bats and birds also mitigate insect fatalities?

« Can turbines provide refuge for some insects?
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