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Capsule The huge expansion of wind power plants has already occupied a significant part of the

breeding range of the Spanish population of Griffon Vultures.

The number of wind power plants has increased dra-
matically in Spain (European Wind Energy Association
(EWEA) 2008). At the end of 2004 the Spanish wind
power industry produced 8000 MW but, according to
the 5-year Spanish Plan of Renewable Energy, the aim
is to reach 20,000 MW in 2010 and 40,000 MW at the
end of the process (Ministerio de Industria, Turismo y
Comercio 2005). As a result, the country is being rap-
idly occupied by wind power plants, many of which are
located in key wildlife conservation areas. In this con-
text, the effects of wind power plants on birds are a
matter of conservation concern because birds run the
risk of colliding with turbines (De Lucas et al. 2007).

Although local impact assessments are routine in
Spain, no large-scale evaluations of the potential effects
of this industry on individual species across the country
have been carried out (but see Tellerfa in press). This is
an important issue because, according to EU directives
(85/337/EEC, 97/11/EC, 2001/42/EC), all potential
construction sites must be evaluated within the con-
text of large-scale integral assessment frameworks (e.g.
Fielding et al. 2006). This note explores the overlap
between wind power plants with breeding sites of
Griffon Vulture Gyps fulvus. Despite vultures being
vulnerable to wind turbines (Barrios & Rodriguez
2004), there are no evaluations of the potential impact
of this expanding industry on the Spanish population
of this raptor (more than 20 000 breeding pairs; Mart{
& Del Moral 2003).
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Distribution of wind power plants (as determined by
Universal Transverse Mercator (UTM) coordinates)
was recorded from the official web of the Spanish Wind
Energy Association (www.aeeolica.org) in September
2007. Information on vulture distribution was provided
by the National Biodiversity Databank of the Spanish
Ministry of the Environment (http://www.mma.es).
This provides the results of a study of the Spanish
Ornithological Society (SEO-Bird Life) carried out to
elaborate the national atlas of breeding birds (Marti &
Del Moral 2003). In this atlas, the presence or absence
of vulture colonies was reported in the central point of
10 x 10 km UTM squares. These data were managed
by ARCGIS-ARCMAP® 9.1 to assess the proximity of wind
power plants to breeding sites. Proximity is used here
to assess the collision risk with turbines. This index was
evaluated by counting the number of squares occupied
by vulture colonies that were located inside buffer areas
delimited at increasing distances (5, 10, 20 and 30 km)
from power plants. The number of turbines and
installed power, an indicator of the potential incidence
of wind plants on birds, was also calculated in the buf-
fer areas occupied by colonies. It is important to point
out that the proximity and number of wind farms near
colonies is just a crude index of the actual risk of bird
collision because this is also affected by particular fea-
tures of individual wind farms (e.g. location, number
and type of turbines; Morrison et al. 2007).

The main breeding range of Griffon Vultures is
located in the northern half of Spain, an area occupied
by many wind power plants (Fig. 1). Half of the UTM
squares occupied by vulture colonies were located
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Figure 1. Distribution of 10 x 10 km UTM squares with breeding colonies of Griffon Vultures in Spain (top) and of 5, 10, 20 and 30 km
buffer areas around wind plants (bottom).
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Table 1. Number of UTM squares occupied by Griffon Vulture colonies in Spain and in the four buffer areas delimited around wind power
plants. The number of turbines and installed power (September 2007) is also shown. The percentage of these scores with regard to the whole

of Spain is displayed in parentheses.

Buffer areas

Spain 5 km 10 km 20 km 30 km
UTM squares 751 42 (5.59%) 108 (14.38%) 249 (33.16%) 381 (50.73%)
Turbines 13044 1855 (14.22%) 3938 (30.19%) 5504 (42.20%) 6804 (52.16%)

Power (MW) 10886 1606 (14.75%)

inside the largest buffer area (30 km) around wind
power plants, where they were under the potential
effect of 6800 turbines (Table 1). Since Griffon Vultures
may move 50-70 km from nesting areas in search of
food (Dondzar 1993), it may be concluded that a sig-
nificant proportion of the Spanish population of this
species is under collision risk.

The construction of wind plants in areas in which
vulnerable species are present (e.g. mountain areas in
Spain) is a matter of conservation concern, despite
the assumed low significance of turbine-related mor-
tality compared to mortality attributed to more wide-
spread infrastructures such as roads and buildings
(National Wind Coordinating Committee 2002).
Some assessments (Lekuona 2001, Everaert 2003)
have calculated mean annual losses of 20.6 birds per
turbine (n = 11 plants, range 1.34-64) for wind plants
in Europe (21.2 birds per turbine in the subset of the
six Northern Spanish plants; range 4-64). Despite
the variability of these estimates, it is possible to pre-
sume losses of several thousand small and large birds
killed by turbines annually (Table 1). No data are
available on the total number of vultures killed each
year by wind power plants in Spain, but the numbers
may be high since these raptors patrol across moun-
tain ridges and highlands usually selected by wind
power industry. Lekuona (2001) estimated at least
eight Griffon Vultures killed per turbine per year in
the area occupied by the Salajones wind plant
(Navarre, northern Spain) and Lekuona & Ursda
(2007) reported that Griffon Vultures were the main
species found dead at the wind plants of Navarre,
representing 63.1% of all bird fatalities. These losses
may be particularly damaging to vultures and other
animals with low reproductive rates and long life
spans which are unable to replace an accumulative
loss of individuals.

There are no data on recent population trends of
Eurasian Griffon Vultures in Spain. The population
experienced a spectacular increase between 1990 and
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3371 (30.93%)

4804 (44.13%) 5880 (54.01%)

2000 as a result of rising food availability (Parra &
Tellerfa 2003). However, the enforcement of legisla-
tion to remove carrion after the bovine spongiform
encephalopathy crisis, and the expansion of the wind
farm industry may now lead to a decline of the Spanish
population. The time to prevent these problems is
now because we are still in the first stages of address-
ing a new conservation issue that will affect many
species and countries (e.g. the EU aims to increase
wind power production from 56 000 MW in 2007 to
300 000 MW in 2030; EWEA 2008). To approach
this, it seems important to launch, according to EU
directives, strategic environmental assessments to
evaluate the potential effects of wind plants in sensi-
tive areas.
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