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* Impacts of collision mortality with wind farms for birds
and bats assessed through literature review and
metaanalysis
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* Impacts of collision mortality with wind farms for birds
and bats assessed through literature review and
metaanalysis

* Wider impacts of renewable energies assessed through
land-use change and species’ habitat associations.



Collision mortality: methods
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Traits Body mass

N. Litters
Roost habitat Tree
Dispersal  10-100 km
100+ km

Hibernation Hibernates
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Important predictors:

Dispersal
Turbine size

Quality of data

Few traits to test

Predictions based on
phylogeny




Collisions/turbine/year
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Opisthacomiformes
Coraciiformes
Galbuliformes

Cariamiformes
Apodiformes
Gaviiformes
Galliformes
Strigiformes
Passeriformes
Anseriformes
Pelecaniformes
Gruiformes
Columbiformes
Musophagiformes
Cuculiformes
Trogoniformes
Piciformes
Coliiformes
Caprimulgiformes
Leptosomiformes
Podicipediformes
Psittaciformes
Tinamiformes
Pteroclidiformes
Charadriiformes

Ciconiiformes

Bucerotiformes

Predictions tallied well with independent IUCN
threats classification for renewable energy: e.g.
31/57 spp were Accipitriformes, of which 26 were
ranked in 90t percentile.
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Families

Noctilionidae
Megadermatidae
Rhinopomatidae

Mystacinidae

Natalidae
Rhinolophidae
Nycteridae
Phyllostomidae
Miniopteridae
Myzopodidae
Vespertilicnidae
Pteropodidae
Mormoopidae
Emballonuridae
Furipteridae
Hipposideridae
Molossidae
Cistugidae
Thyropteridae

Craseonycteridae
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7 Vespertilionidae — most species,
plus contain species most
vulnerable (also found by
Zimmerling & Francis 2016)
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No. animals lost per species
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Bigger turbines caused more deaths per annum

Are more smaller turbines better than fewer larger turbines for a set wind farm
capacity (here, 10 MW)?

More smaller turbines have a greater impact than fewer larger ones

Greater negative impacts on bats than birds for largest turbines
Birds Bats

-

Turbine capacity (MW) Turbine capacity (MW)




gﬂision mortality: discussion

* Birds of prey were predicted to be most vulnerable!? related to
migration3, dispersal and habitat

'; . Bats Iong dlstance dlspersers (> 100 km) most vulnerable4
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-* . BII‘dS Iong dlstance mlgrants Iess vulnerable perhaps unmeasured
flight behaviour such as altitude at play?

. Speues with highest collision rates, mainly k selected low fecundity,
late age maturity, sensitive to additional impacts of mortality —
potential conservation concern

-
’

+ &

1. Barrios & Rodriguez 2004. J.' App. Ecol. 41, 72-81.; 2. Smallwood &Thelander 2008.J. Wﬂdl, Manage. 72, 215-223;
3. Desholm 2009. J. Environ. Mange;‘QO, 2672-2679.; 4. Voigt et'al. 2015. Eur. J. Wildl. Res. 61, 213-219.



%ﬂision mortality: discussion

e Data restricted mainly to USA and Europe; caution for extrapolation

* Trait information for bats less comprehensive

» Data quality categorisation may not encompass all facets of studies
. ¢ Study ‘vulnerability’ metric reflects both exposure to effect and -~
E sensitivity of species, plus does not consider future adaptability
* Vulnerability here may not reflect population level impacts
Not enough data for offshore wind farms

Exposed

\ &

Unable to
adapt

1 B
Vulnerable

1. Foden etal. 2013



~ Collision mortality: methods

Our study can mitigate against increasing threat of wind farms:

(1) Species-level predictions useful starting point for scoping potential
impacts in unstudied areas

s (2) Maps can identify areas of high numbers of vulnerable species —
: spatial planning and siting of wind farms (e.g. avoid migration
flyways and coastal bottlenecks)

(3) Determining optimal turbine size and wind farm design to minimise
impacts
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: methods

Thaxter CB et al. 2017. Bird and bat species’ vulnerability to collision
mortality with wind farms revealed through a trait-based assessment.
Proc. R. Soc. B 20170829. http://dx/doi.org/10.1098/rspb.2017.08.29
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Misigation of anthropogenic climate change involves deployments of rnew-
able energy worklwide, ixcluding wind fams, which can pose a dgnificant
colliion fisk to volant animals, Mot gtudies into the collision risk of species
with wind turbines, however, have taken place in industrialized countries
Potential effects for many bcations and species thenefone remain unclear
To recdirss this gap, we condixted a systematic Bterature neview of mcorded
collisions of birds and bats with wind tursbines within developed countries.
We related collision mie 10 species-level tmits and turbine characteristios to
Quantify the potential vulnerability of 9538 bind and 855 bat species globally
Avian collision rate was affected by migratory stestegy, dispersal distance
and habitst asociations and hat collison mtes were influenced by dispersal
distance. For birds and bats, lasger turbine capacity (megawath) fcressed
colision mtes, however, deploying a snaller number of large turbine
with grester energy output, nducad total collision risk per un@ energy
output, although bt mortabty increased again with the largest turbines.
Aman with high concentrations of yulnerable specis wene also identified,
including migration corfidors Our msadts can thendore guide wind famm
design and locstion to reduce the risk of largescale animal mortality. This
in the fint quantitative global asoament of the rebitive collision vuber
abiity of species groups wizth wind turbines, providing valusble guidance
for minimizing potentially serious negative impacts on bicdiversity
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ngIhsmn mortality: discussion
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