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Wind turbines occur on every continent of 
the world. Although, many species of wild-
life have been negatively affected by the 
construction of wind turbines, risk of neg-
ative effects on wildlife is not equal among 
wind facilities or among individual wind 
turbines. Because wildlife and industry se-
lect resources to maximize either biological 
fitness or economic return, we can estimate 
risk by overlaying models of resource selec-
tion for both. 

In the Appalachian Mountains, USA bird 
migration is concentrated along the long-lin-
ear ridges that provide both orographic and 
thermal updrafts that birds use to subsi-
dize their flight and that turbines can use 
to generate electricity. This study focused 
on Golden Eagles (Aquila chrysaetos) that 
migrate to and from Canada to winter in the 
Appalachians. We estimated risk to eagles 
from wind energy development in three 
topographically distinct regions of Penn-
sylvania, USA based on models of resource 
selection at wind facilities (n=43) and by 
northbound migrating eagles (n=30). Our 
models predicted that risk to eagles from 
wind energy was greatest in the long linear 
ridges of the Ridge and Valley region; all 
24 eagles that passed through that region 
utilized the highest-risk landscapes at least 
once during low altitude flight. In contrast, 
only half of the birds that entered the topo-
graphically diverse Northern Plateau region 

Турбèнû âåòрî-элåêòрîñòанцèé (ÂЭÑ) 
мîжнî âñòрåòèòь на êаждîм êîнòèнåнòå. 
Хîòя èõ ïîñòрîéêа нåгаòèâнî âлèяåò на 
мнîжåñòâî âèдîâ жèâîòнûõ, рèñê нåгаòèâ-
нûõ эффåêòîâ нå îдèнаêîâ ñрåдè ÂЭÑ èлè 
îòдåльнûõ òурбèн. Ïîñêîльêу è ïрèрîда, 
è èндуñòрèя âûбèраåò рåñурñû ñ òåм, ÷òî-
бû маêñèмèçèрîâаòь лèбî бèîлîгè÷åñêую 
ïрèгîднîñòь, лèбî эêîнîмè÷åñêую ïрè-
бûль, мîжнî îцåнèòь рèñêè, налîжèâ друг 
на друга îбå мîдåлè âûбîра рåñурñîâ.

Â гîраõ Àïïала÷è, ÑШÀ мèграцèя ïòèц 
ñêîнцåнòрèрîâана âдîль ïрямîлèнåéнûõ 
õрåбòîâ, êîòîрûå ïрåдîñòаâляюò è îрî-
графè÷åñêèå, è òåрмальнûå ïîòîêè âîçду-
õа, êîòîрûå ïòèцû èñïîльçуюò для ïîлёòа, 
а òурбèнû – для ïрîèçâîдñòâа элåêòрè-
÷åñòâа. Эòî èññлåдîâанèå раññмаòрèâалî 
бåрêуòîâ (Aquila chrysaetos), мèгрèрую-
ùèõ â Канаду è îбраòнî, на çèмîâêè â Àï-
ïала÷аõ. Мû îцåнèлè рèñê для îрлîâ, êî-
òîрûé ïрåдñòаâляåò раçâèòèå ÂЭÑ â òрёõ 
òîïîграфè÷åñêè удалённûõ раéîнаõ шòа-
òа Ïåнñèльâанèя (ÑШÀ), îñнîâûâаяñь на 
мîдåлè âûбîра рåñурñîâ ÂЭÑ (n=43) è мè-
грèруюùèõ на ñåâåр îрлîâ (n=30). Нашè 
мîдåлè ïрåдñêаçалè, ÷òî рèñê для îрлîâ 
бûл âûшå âñåгî на ïрямûõ õрåбòаõ рåгè-
îна «Хрåбòû è дîлèнû» (Ridge and Valley): 
âñå 24 îрла, ïрîлåòаâшèå â эòîм раéî-
нå, èñïîльçîâалè наèбîлåå рèñêîâаннûå 
ландшафòû êаê мèнèмум раç âî âрåмя ïî-
лёòа на нèçêîé âûñîòå. Наîбîрîò, òîльêî 
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Орёл-могильник (Aquila heliaca). Фото С. Адамова.

Eastern Imperial Eagle (Aquila heliaca). 
Photo by S. Adamov.

utilized highest-risk landscapes and none 
did in the Allegheny Mountain region. Like-
wise, in the Allegheny Mountains, the ma-
jority of turbines (56%) are situated in poor 
eagle habitat. In contrast, in the Ridge and 
Valley, only 1% of turbines are in poor eagle 
habitat. Risk within individual facilities was 
extremely variable; on average, facilities 
had 11% (±23% SD; range = 0–100%) of 
turbines in highest risk landscapes and 26% 
(±30%; range = 0–85%) of turbines in the 
lowest risk landscapes. Our results provide 
a mechanism for informing pre-construction 
siting of high risk turbines and they show 
the feasibility of this novel and highly adapt-
able framework for managing risk of indus-
trial development to wildlife.

ïîлîâèна ïòèц, лåòåâшèõ ÷åрåç òîïîгра-
фè÷åñêè раçнîîбраçнîå Ñåâåрнîå ïлаòî, 
èñïîльçîâалè рèñêîâаннûå ландшафòû, 
è нè îдна ïòèца нå èñïîльçîâала èõ â 
рåгèîнå гîрû Àллåгåéнè. Таêжå â гîраõ 
Àллåгåéнè бîльшèнñòâî òурбèн (56%) 
раñïîлîжåнû â мåñòîîбèòанèяõ ñ нå-
бîльшèм êîлè÷åñòâîм îрлîâ. Â рåгèîнå 
«Хрåбòû è дîлèнû», наïрîòèâ, òîльêî 1% 
òурбèн раñïîлîжåн â òаêèõ мåñòîîбè-
òанèяõ. Рèñê âнуòрè îòдåльнûõ îбъåêòîâ 
ñèльнî êîлåблåòñя; â ñрåднåм, îò 11% 
(±23% SD; дèаïаçîн = 0–100%) òурбèн, 
раñïîлîжåннûõ â ландшафòаõ ñ âûñî-
êèм рèñêîм, дî 26% (±30%; дèаïаçîн = 
0–85%) òурбèн – â ландшафòаõ ñ нèçêèм 
рèñêîм. Нашè рåçульòаòû ïрåдлагаюò 
мåõанèçм для èнфîрмèрîâанèя î âûñî-
êèõ рèñêаõ ïåрåд ïîñòрîéêîé òурбèн, 
а òаêжå îбîñнîâаннîñòь эòîгî нîâîгî 
è âûñîêîадаïòèâнîгî мåòîда â âîïрîñå 
рåгулèрîâанèя угрîç для дèêîé ïрèрîдû 
îò èндуñòрèальнîгî раçâèòèя.


