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Wind power is a fast-growing industry with 
broad potential to impact flying wildlife. 
Understanding these impacts is critical to 
developing effective strategies and recom-
mendations for siting turbines and for miti-
gating impacts to animals. We tracked ~80 
Golden Eagles Aquila chrysaetos in eastern 
North America with GPS-GSM telemetry 
systems. The fast data collection frequency 
we used allowed us to understand details 
of flight behavior and thus risk to birds from 
wind turbines along migration routes and 
on wintering grounds. 

Golden Eagles in eastern North America 
nest in eastern Canada and migrate through 
and winter in the Appalachian Mountains. 
Behavioral response of migrating eagles 
was strongly tied to topography, such that 
birds flew at lower flight altitudes over 
steeper terrain and at higher flight altitudes 
over flatter terrain. Likewise, as wind speed 
increased, birds were progressively more 
likely to fly at lower flight altitudes. These 
trends suggest that eagles were changing 
their flight behavior to take advantage of 
environmental variation. To understand this 
flight response, we classified GPS teleme-
try data based on the type of updraft eagles 
were using to subsidize their flight. Eagles 
were more likely to use orographic (deflect-
ed) updraft earlier in the year, in the eve-
ning and morning, when solar radiation was 
weaker and when wind speed was lower. 
At other times they were more likely to use 
thermal updraft to subsidize flight.

Âåòрянûå элåêòрîñòанцèè – бûñòрî ра-
ñòуùая èндуñòрèя ñ бîльшèм ïîòåнцèалîм 
âлèянèя на лåòаюùèõ жèâîòнûõ. Âажнî 
ïîнèмаòь эòî âлèянèå, ÷òîбû раçрабîòаòь 
эффåêòèâнûå ñòраòåгèè è рåêîмåндацèè 
для раñïîлîжåнèя òурбèн è для ñнèжåнèя 
âлèянèя на жèâîòнûõ. Мû îòñлåдèлè îêîлî 
80 бåрêуòîâ (Aquila chrysaetos) â âîñòî÷-
нîé ÷аñòè Ñåâåрнîé Àмåрèêè ñ ïîмîùью 
ñèñòåм GPS/GSM-òåлåмåòрèè. Âûñîêая ÷а-
ñòîòа ñбîра даннûõ, êîòîрую мû èñïîль-
çîâалè, ïîçâîлèла нам лу÷шå ïîняòь ïî-
âåдåнèå ïòèц â ïîлёòå è, òаêèм îбраçîм, 
îцåнèòь рèñê, êîòîрûé ñîçдаюò âåòрянûå 
òурбèнû, раñïîлîжåннûå ïî маршруòам 
мèграцèé è на мåñòаõ çèмîâîê îрлîâ.

Бåрêуòû â âîñòî÷нîé ÷аñòè Ñåâåрнîé 
Àмåрèêè гнåçдяòñя на âîñòîêå Канадû, а 
çаòåм мèгрèруюò è çèмуюò â гîраõ Àï-
ïала÷è. Ïîâåдåн÷åñêая рåаêцèя мèгрè-
руюùèõ îрлîâ бûла ñèльнî ïрèâяçана ê 
òîïîграфèè òаêèм îбраçîм, ÷òî ïòèцû 
лåòåлè на нèçêîé âûñîòå над îòнîñèòåль-
нî гîрèñòûмè мåñòнîñòямè è ïîднèмалèñь 
âûшå над ïлîñêèмè мåñòнîñòямè. Таêèм 
жå îбраçîм, ÷åм бîльшå уâåлè÷èâалаñь 
ñêîрîñòь âåòра, òåм нèжå îïуñêалèñь ïòè-
цû. Эòè òåндåнцèè ïîêаçûâаюò, ÷òî îрлû 
èçмåнялè ïîâåдåнèå â ïîлёòå, ÷òîбû ïîлу-
÷èòь ïрåèмуùåñòâî îò èçмåняюùåéñя ñрå-
дû. Чòîбû ïîняòь эòу рåаêцèю, мû êлаñ-
ñèфèцèрîâалè даннûå GPS-òåлåмåòрèè 
ñîглаñнî òîму, êаêèå òèïû âîñõîдяùèõ 
ïîòîêîâ îрлû èñïîльçîâалè, ÷òîбû ïîд-
дåржаòь ïîлёò. Â на÷алå гîда, ïî уòрам è 
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Modern horizontal axis wind turbines are 
~150m in height. Since orographic flight is 
generally <300m above ground but ther-
mal flight can be much higher, eagles using 
orographic updraft are at greater risk from 
wind turbines than are birds using thermal 
updraft. Understanding linkages between 
flight altitude to topography, weather and 
other environmental conditions can provide 
important insight to map risk to soaring 
birds from wind turbines.

âå÷åрам, êîгда ñîлнå÷нîå èçлу÷åнèå ñла-
бåå è ñêîрîñòь âåòра нèжå, îрлû ïрåд-
ïî÷èòалè èñïîльçîâаòь îрîграфè÷åñêèå 
(îòражённûå) ïîòîêè. Â îñòальнîå âрåмя 
îнè èñïîльçîâалè âîñõîдяùèå òåрмальнûå 
ïîòîêè âîçдуõа. 

Ñîâрåмåннûå гîрèçîнòальнûå òурбè-
нû âåòрîñòанцèé îêîлî 150 м âûñîòîé. 
Таê êаê îрîграфè÷åñêèé ïîлёò ïрîèñõî-
дèò на âûñîòå мåньшå 300 м над çåмлёé, 
а òåрмальнûé мîжåò бûòь гîраçдî âûшå, 
îрлû, èñïîльçуюùèå îрîграфè÷åñêèå 
ïîòîêè ïîдâåргаюòñя бîльшåму рèñêу îò 
âåòрîñòанцèé, ÷åм îрлû, èñïîльçуюùèå 
òåрмальнûå ïîòîêè. Ïîнèманèå ñâяçåé 
мåжду âûñîòîé ïîлёòа è òîïîграфèåé, ïî-
гîдîé è ïрî÷èмè уñлîâèямè ñрåдû мîгуò 
даòь нåîбõîдèмûå çнанèя, ÷òîбû îцåнèòь 
рèñê, ïрåдñòаâляåмûé âåòрянûмè òурбè-
намè для ïаряùèõ ïòèц.

Беркут (Aquila chrysaetos). Фото Е. Шнайдер.

Golden Eagle (Aquila chrysaetos). 
Photo by E. Shnayder.


