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AREA A B C
Windfarms 125 64 62
Turbines 3305 1879 908

Turbines sampled 57.45% 49.39% 69.49%

Mortality rates
Vultures/turbine/year 0.184 0.002 0.420

COLLISIONS
Gyps fulvus 2035 4 527

Neophron percnopterus 3 - 5
Aegypius monachus 3 - -
Gypaetus barbatus - - -

Gyps rueppellii - - 1
Gyps africanus - - 1



ReviewReview ofof monitoringmonitoring reportsreports 20002000--20112011



PublicPublic bodiesbodies--GovernmentsGovernments

• Only account for fatalities
• Usually they do not react
• Bureauocracy
• Lack of a prompt answer for solving problems–

mitigation and/or correction. 
• Transparency

Around 900 post-construction monitoring reports



EnvironmentalEnvironmental consultanciesconsultancies

• Just account for number of fatalities
• No further data analysis (reasons of collision)
• Lack of searcher detection bias or carcass removal
• Very poor related with bats
• Lack of management conclusions (i.e. retrofitting

turbines)
• Saving money/subcontracting
• Lack of know-how
• Each one their own - not adequate- methodology.



DevelopersDevelopers

• “I do not want any problem”
• Just or fill for the requirements of the EIS
• The cheaper, the better.
• Environmental monitoring is mandatory
• Fear : Wildlife is a problem even on already operating

wind farms
• Despite proper environmental monitoring is an added

service, it is true Biodiversity protection.



ImpactImpact onon biodiversitybiodiversity

Birds and bats collide with blades

Barrier effect

Habitat loss





ReasonsReasons ofof mortalitymortality

•• BiologyBiology ofof thethe speciesspecies ..

•• EnvironmentalEnvironmental variables.variables.

•• WindWind famrfamr CharacteristicsCharacteristics ..

•• ExternalExternal factorsfactors



ReasonsReasons ofof mortalitymortality

BiologyBiology ofof thethe speciesspecies



ARGOSARGOS--GPS GPS MonitoringMonitoring
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ReasonsReasons ofof mortalitymortality

•• EnvironmentalEnvironmental variablesvariables



EffectEffect ofof temperaturetemperature onon flyingflying
vulturesvultures
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ReasonsReasons ofof mortalitymortality

•• WindWind farmfarm CharacteristicsCharacteristics



HowHow manymany turbinesturbines are are reallyreally
dangerousdangerous ??
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WindWind farmfarm locationlocation

Uso de GIS para desarrollar
Modelos espaciales predictivos
de peligrosidad /zonas de riesgo

Ante nuevos emplazamientos

y = 0,2927Ln(x) + 1,1099

R2 = 0,9795
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ReasonsReasons ofof mortalitymortality

•• ExternalExternal factorsfactors



In 2000 cattle
becomes “crazy”

Because the
Mad-cow disease



Variations in mortality
(Same species over time)
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SpatialSpatial distributondistributon ofof fatalitiesfatalities



20002000--20052005



20062006--20102010

Turbines with one collision increase from 32% to 58%
(Wilcoxon Z =2,02 p < 0,05)



VariationsVariations in in mortalitymortality ((samesame
speciesspecies--diferentdiferent places) places) LarkLark’’s s 
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BirdBird andand bat bat monitoringmonitoring



BirdBird monitoringmonitoring



Bat Bat fatalitiesfatalities
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Camiña, A. (2012) Bat mortality at wind farms in Northern Spain.Acta
Chiropterologica 14(1):205-212.

1662 fatalities

Only 147 bats (8.84%)



RelatedRelated issuesissues

MitigationMitigation measuresmeasures : : therethere are are alreadyalready
testedtested measuresmeasures i.e. i.e. curtailmentcurtailment ofof
turbinesturbines forfor batsbats , , temporarytemporary shuttshutt
downdown ..

MeasuringMeasuring carcasscarcass removalremoval andand observerobserver
detectondetecton biasbias





CarcassCarcass removalremoval
SearcherSearcher detectiondetection biasbias





Carcass removal and detection
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ConclusionsConclusions--PrioritiesPriorities

• Develop one and unique methodology in all aspects; 
space use of the wind farm, abundance. 

• Formation for consultancies: data collection, data 
analysis…

• Estimate searcher detection bias or carcass removal, 
estimation of fatalities.

• Species-specific and site-specific studies (micrositing).
• DATA ANALYSIS!!!
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