Pattern of bat fatalities at wind turbines in Europe comparing north and south
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In April 2011, a total of 3791 bat fatalities at wind turbines had been reported from 15 countries in Europe (update by authors of the mortality table prepared for EUROBATS (http://www.eurobats.org/documents/pdf/AC16/Doc.AC16.8_IWG_Wind_Turbines.pdf)
The victims belong to 27 taxa out of 39 living in the European Community. The aim of this poster is to compare the situation in northern and southern Europe based on available data. Only standardized monitoring studies have been analyzed.

Which bats are killed and where?
Most European data on bat fatality at wind turbines come from a) Germany and surrounding countries in the north (above 46ºN) and b) southern France, the Iberian peninsula and Greece in the south.
Most fatalities (> 98%) concern open-air species of the genera Pipistrellus/Hypsugo, Nyctalus and Eptesicus, and very few the genera Myotis, Plecotus, Miniopterus, Barbastella and Rhinolophus. Differences appear between the northern and southern regions
mostly at the species level.
The two high altitude flying species, Tadarida teniotis and Nyctalus lasiopterus are relatively seldom killed at wind turbines; there are 30 and 27
fatalities, respectively.
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The temporal patterns in fatality records were consistent across the three countries in southern Europe, but differed consistently from those of
northern Europe (Rydell et al. 2010a). In the south, fatalities occurred more or less throughout the summer, while in the north (mostly Germany)
90% occurred in August and September. The fatality pattern at wind turbines is probably linked to certain weather systems, possibly through the
behaviour of flying insects, as suggested earlier (Rydell et al. 2010b).
The three data sets (Portugal, France and Greece) were heterogeneous in several respects and were therefore analysed separately. Authors’
mortality estimates were corrected for differences in monitoring duration.
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The Portuguese data set consisted of 28 inland localities,
mostly from peaks and ridges at mid-altitude (500-1200 m).
Fatality rates were in the range 0 to 8 bats/WT/year at all
but two sites. These two showed much higher fatality rates
(14 and 26 bats/WT/year). What makes these sites
outstanding is not obvious. There were no significant
relationships between fatality rate and absolute altitude,
predominant land use, or distance to nearest water. There was
an unexpected but significant relationship between fatality
rate and tree cover with more dead bats at tree-less sites.

Caramulo in Portugal (S. Barreiro)
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The French data set consisted of 5 sites at low or medium
altitude, 3 of which were situated along the Rhône river
valley. Fatality rates were 6.8 bats/WT/year or much higher
(79,2 bats/WT/5,5 months – conservative result after
testing 4 statistics methods). One the 2 most dangerous sites
is located in the Rhône delta, ca. 8 km from the Camargue
wetland. For the second one (Drôme), the most dangerous of
its 2 wind turbines is on a small col in woodland, 16 km east
from the Rhône river. With only five sites included, the
French data set was too small for a meaningful statistical
analysis.
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The Greek data set consisted of nine inland sites on
mountain tops and ridges at 750-1000 m altitude. The
fatality rates were in the range of 2 to 14 bats/WT/year.
The sites were similar with respect to topography, land use
and their virtual lack of forest cover, and we found no
statistically significant relationships between fatality rate
and other variables within this data set. For example, the
fatality rate at Kerveros was 9 times higher than at the
adjacent Geraki, only 400 m away separated by a small
valley.

Conclusions
High flying bat species are the most frequently killed by wind turbines in southern Europe as well as in northern Europe.
Most fatalities belong to Pipistrellus and Nyctalus spp. This pattern can be generalised for the entire Europe.

Kerveros wind farm in Greece (C. Sauvage)

In northern Europe most fatalities of bats at wind farms occur during late summer. But this is not the only dangerous
period in southern Europe, where May-June and/or June-July, depending on the region, also need to be considered.
Hence, the seasonal fatality patterns cannot be generalised across Europe.
Our data confirm the potential danger of hilltops and ridges, of sites near the coast or along rivers and on obvious
flyways near such places. This pattern seems to be consistent across Europe.
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