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Mortality rates, species affected 
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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



How many turbines are really 

dangerous ? 
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Case study 



 Northern Valencia (1) 

Å10 windfarms :267 turbines.  

ÅEnvironmental Impact Assessment (EIA) 
and EIS since 2004.  

ÅOperating since September 2006. 

ÅMeasures against BSE resulted in 
changes both in food availability and 
space distribution (EIS uneffective). 

ÅGV collisions increase: 393 birds killed 
from 2006 to December 2010. 

 



 Northern Valencia (2) 

Å33 turbines were shut down from May 

2008-Sep. 2010 : Economic loss. 

 

ÅBoth Wind developer and Environmental 

authorities accussed at court by affecting 

Birds Directive 2009/147/CE (79/409/CE). 

 

 

 



Raptor species in the area 

Circus cyaneus 4 7

Milvus migrans 32 41

Circaetus gallicus 67 75

Buteo buteo 36 38

Circus pygargus 8 10

Circus aeruginosus 2 4

Neophron percnopterus 6 6

Pernis apivorus 28 86

Aquila crhsyaetos 24 29

Gyps fulvus 3088 5485

Hieraetus pennatus 30 31

Accipiter gentilis 5 6

Accipiter nisus 21 21

Falco peregrinus 6 6

Falco tinunculus 100 118

Falco subbuteo 1 1

Nº IndividualsCrossingsSpecies

89,30% of crossings and 91.7% individuals  

belong to griffon vultures 







Consequences 



Correction measures 

ÅAvoiding griffons feeding at rubbish 

dump 

Goal: reduce mortality. 

Measure: Closure of rubbish dump. 

Å Provide vultures with food 

Goal: ñRemoveò vultures from rubbish 

dump 

Measure: Build 2 vulture restaurants 

 Both applied simultaneously 



                STATISTICAL PROCEDURES 

 

General Linear Models    - GLM 

General Additive Models  -GAM 

 

Dependent: Number of vultures at rubbish dump 

 

Independent: 1) Measures taken at the rubbsih dump 

                        2)Food provided/not at V. restaurants 

                        3) Date 



Rubbish dump use vs. closure 
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Vultures at rubbish dump 3,96 3,29 2,44 1,98

No measures
Sealing rubbish 

dump

Sealing and 1st 

vulture restaurant

Sealing 2 vulture 

restaurants

GLM 
p < 0,004 

R2 X 100 = 40,74% 

F 3,574 = 3,17 



Rubbish dump use vs. Food at 

vulture restaurants 

2,4
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Serie1 3,17 2,67

No food at VR Food at VR

p < 0,001 

F 3,574 = 4,18 



GAM-model 
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Mortality trend 



Age of vultures collided 
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Percentage of mortality through 

the year 
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Mortality of Griffon vultures 
(vultures/turbine/day) 

0,0011        0,0013       0,0014        0,0008         0,0006 

64,28% 

BSE 

Measures 

taken 


