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CONTEXT METHODS

The rapid expansion of wind power energy has direct negative We conducted a global analysis including several bird ADS data collection
% Gathering ADS data (videos from 2D ADS + bird 3D

Impacts on biodiversity, such as birds colliding with turbines. A species, 14 Wind Energy Facilities (WEFs) in Europe, nositions during the detection from 3D ADS)
better understanding of the causes of collision is key to improve environmental factors and 6 years to simultaneously assess |
mitigation efforts. the effects of environmental factors on birds’ : Q‘" ggphteeﬁrt]téaégztg A(\: SQ;Ct\I/\(/)enather (Météo France)

7o
However, to date, potential risk factors have mostly been = landscape context (CLC), and WEF features
\‘ﬁ exposure (number of birds detected), |

assessed individually, in a few species of interest and/or at small

spatiotemporal scales, despite the multifaceted nature of collision

using a software developed by WIPSEA

Video analysis
- @ Extracting 2D position of birds in each video frame,
1«" sensitivity (intrusion duration within risk zone), |

risk?.
To fill this gap, we here aim at assessing which factors A0 il itivity* iSi e
gap, 9 \ﬁw—ﬁ vulnerability (sensitivity*exposure) to collisions. o 9 Reconstructing and characterising flight trajectories
Increase collision risk with the endgame of identifying high- .9 of birds, then classifying to discriminate two flight
. . . 5
risk situations in which mitigation measures must be We analysed 205,879 bird trajectories from 14 WEFs in BEEs ({TEnslt v iolReing) i)
Improved. Europe, recorded by ADS between 2018 and 2023. Statistical analysis and modelling

@ Running GAMM to assess the combined effect of
environmental factors and bird flight behaviour on

sensitivity, exposure, and vulnerability.

RESULTS & DISCUSSION
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— Hyp: poor visual perception of achromatic contrasts® by birds, exacerbated in _» Hyp: peaks in abundance and migration in central Europe®”
conditions that reduce the contrast between the turbines and their background
Peak of sensitivity in summer and dusk
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High exposure at high rotor speeds

High exposure, sensitivity, and vulnerability at low and moderate wind speeds _ . . . .
— Hyp: related to strong winds, when large detected soaring birds have a high activity

— Hyp: when updraft airflows used by birds to fly are weak*>

High sensitivity at very low rotor speeds

High exposure, sensitivity, and vulnerability at medium temperatures (10-20°C), _ _ _ _ _
— Hyp: at low speeds, some bird species perceive the turbines as stationary® and

contrary to our expectations, based on the birds’ use of thermal updrafts to fly®. _
are more likely to approach
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— Hyp: mix of species with different ecologies and behaviors, potentially leading to oversimplification

CONCLUSIONS

- Bird sensitivity, exposure and vulnerability were high:
 during periods of high bird activity
* In conditions reducing visual perception of turbines
* In conditions influencing flight height

- Site and inter-specific heterogeneity should be the focus of future research to obtain a deeper understanding of bird collisions.

- The non-synchronicity of exposure and sensitivity peaks highlights the importance of examining both aspects®.
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- Our results plead for a wider use of ADS to assess collision risks in anthropogenic facilities.

This work Is part of MAPE, a collaborative research program that aims to produce knowledge to efficiently mitigate bird fatalities at
onshore WEFs. We are very grateful to all MAPE participants, especially members of the steering committee for their guidance, CONTACT

windfarm managers who agreed to share data for their contribution, and ADS manufacturers for their support in data collection.
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