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a b s t r a c t

The main aim of this paper is to analyze the effect of wind farms on population trends of breeding
passerines assessing between years changes in abundance of the bird species under examination. The
surveys were realized in a pilot area 4 years before and 4 after the wind farm construction, by means of
the point count method. The collected data were then statistically analyzed using TRIM (TRends &
Indices for Monitoring data) software, developed for the analysis of count data obtained frommonitoring
wildlife populations. Then, in order to evaluate whether the obtained population trends were influenced
by the presence of the wind farm, they were compared with the national trends of the same passerine
species during the same period. The results showed that during the wind farm construction phase some
species had a decreasing trends but all of them increased their trends when the wind turbines were
operating.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Since wind farms, together with other renewable energy sour-
ces, are a key mean of tackling climate change [1] and reducing
greenhouse gases emission [2,3], their development globally pro-
voke healthy effects on birds populations, whose geographical
distribution is affected by climate changes [4]. On the other hand,
wind farms could sometimes provoke potential risks to bird species
which can be grouped into two main typologies: death through
collision with turbine blades [5] and displacement through direct
or indirect habitat loss [6].

Wind turbine collision risk, highly depending on the topog-
raphy, turbine construction, and local bird species and behaviours,
can be significantly reduced using models which take into account
all of these factors [7]. Direct habitat loss is generally caused by the
construction of the permanent infrastructures of the wind farm,
such as access roads and wind turbine bases, while indirect habitat
loss occurs if birds begin to avoid a wind farm surrounding areas

changing their normal routes to roosting grounds or feeding. These
impacts might be minimized adopting available mitigation mea-
sures and tools to aid avian conservation [8,9].

The impact of the wind farm on birds populations may thus be a
reduction in local abundance by displacement of individuals to
other areas which may cause loss of condition amongst the in-
dividuals and reductions in reproductive output [10].

In Italy, as inmanyother European countries, the numberofwind
farmshasgrownrapidly tomeet EUtargetsof sourcing20%of energy
from renewable sources by 2020. Concerning the Italian studies on
bird conservation in wind farm sites, the Italian Wind Energy As-
sociation ANEV (Associazione Nazionale Energia del Vento) and the
environmentalist associationLegambiente,with the collaborationof
ISPRA (Italian Institute for Environmental Protection and Research)
jointly instituted a NationalWind andWildlife Observatory in order
to promote a wind energy development avoiding or minimising
impacts on threatened species and their habitats, as well as sup-
porting a correct diffusion of information based on real data.

Aiming to conciliate the development of the production of wind
energy with the necessary protection, valorisation and safeguard of
the environment, the Italian observatory founded a Scientific Com-
mittee of experts and academicswhoworked for the elaboration of a
Protocol for Monitoring interactions betweenwind farms and birds
and bats populations according to the latest scientific methods

* Corresponding author.
E-mail addresses: davide.astiasogarcia@uniroma1.it (D. Astiaso Garcia), g.

canavero@ferasrl.it (G. Canavero), f.ardenghi@ferasrl.it (F. Ardenghi),
monitoraggi1@ferasrl.it (M. Zambon).

Contents lists available at ScienceDirect

Renewable Energy

journal homepage: www.elsevier .com/locate/renene

http://dx.doi.org/10.1016/j.renene.2015.02.004
0960-1481/© 2015 Elsevier Ltd. All rights reserved.

Renewable Energy 80 (2015) 190e196

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:davide.astiasogarcia@uniroma1.it
mailto:g.canavero@ferasrl.it
mailto:g.canavero@ferasrl.it
mailto:f.ardenghi@ferasrl.it
mailto:monitoraggi1@ferasrl.it
http://crossmark.crossref.org/dialog/?doi=10.1016/j.renene.2015.02.004&domain=pdf
www.sciencedirect.com/science/journal/09601481
http://www.elsevier.com/locate/renene
http://dx.doi.org/10.1016/j.renene.2015.02.004
http://dx.doi.org/10.1016/j.renene.2015.02.004
http://dx.doi.org/10.1016/j.renene.2015.02.004


internationally recognized. The Protocol contains technical and
scientific information for planning and carrying out ex-ante and ex-
post monitoring activities of birds and bats populations on and
around wind farms. In particular, the protocol describes methods,
materials and timing for the monitoring of the different species of
birds and bats, considering also data gathering for the assessment of
noise disturbance as well as the estimation of avian mortality
calculating carcass removal time and the estimation of scavenging
correction factor [11]. Moreover, promoting its application on the
whole Italian territory, the use of the Protocol will allow the elabo-
ration of a national database in order to compare data gatheredwith
the same methodologies in different areas and periods. In fact, the
implementation of long-term studies based on systematically
collected data according to standardized protocols is crucial for a
correct estimation of impact of wind parks on birds [12].

Studies of wind farm effects on breeding birds led to debatable
results: a research conducted in upland wind farms in the UK

highlights significant avoidance of otherwise apparently suitable
habitat close to turbines [13]; other reliable studies suggest a low
disturbance distance from the wind farm [14] or underline that
wind farms may not necessarily result in declines in bird pop-
ulations in the operational phase but may provoke more severe
effects during the construction phase [6,15,16]. Moreover,
comparing the number of birds killed per kilowatt-hour generated
for wind electricity and fossil fuel power systems, a study [5] es-
timates that wind farms are responsible for between 0.3 and 0.4
fatalities per gigawatt-hour (GWh) of electricity while fossil fuel
power stations are responsible for about 5.2 fatalities per GWh,
caused by acid rain, mercury pollution, and climate change.

In the light of these considerations, the main aim of the research
is to assess the potential impacts that a wind farm development
may cause on the population trends of breeding passerines, using
some methodologies described in the above mentioned Italian
Protocol and used in previous scientific studies [10,17]. In particular,

Fig. 1. Valbormida wind farm: 15 listening points (orange squares), six operational wind turbines (in blue) with one additional wind turbine (in yellow) whose construction is under
evaluation. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 2. Eurasian Blackcap and Long-tailed Tit population trends in the Valbormida wind farm.
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