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BeTpsiHble 3AEKTPOCTAHLMM — OLICTPO pa-
CTyWast MHAYCTPUsl C GOABLIMM MOTEHLMAAOM
BAMISIHMSI Ha AeTaloMX >XUMBOTHLIX. BaskHO
MOHMMATDL 3TO BAMsIHUE, YTOOLI paspadorarnb
3hheKTUBHbIE CTpaTerMm U PEeKOMeHAALMN
AT PACTIOAOIKEHMST TYPOVH U AAsI CHVDKEHMSI
BAMSIHMS HA )KMBOTHDIX. IMbl OTCA@AMAM OKOAO
80 6epkyToB (Aquila chrysaetos) B BOCTOY-
HoM yactn CeBepHoO AMEPUKM C MOMOLILIO
cucrem GPS/GSM-teaemetpun. Boicokast ya-
crota c6opa AAHHDLIX, KOTOPYIO Mbl MCMOAb-
30BaA, MO3BOAMAA HaM Aydlle MOHSTL MO-
BEAEHME MTUL B MOAETE M, TAKMM OOPa3oM,
OLIEHUTL PUCK, KOTOPDLIA CO3AAIOT BETPsIHLIE
TYPOVHDI, PACMIOAOXKEHHbIE MO MapLpyTam
MUrpaumim U Ha MecTax 3MMOBOK OPAOB.
bepkyTtol B BocToyHOM 4actm CepepHoi
AMEpUKM THe3ATCs Ha BOCToke KaHaabl, a
3aTeM MUIPUPYIOT M 3MMYIOT B ropax Ar-
naraum. [loBeaeHyecKkasr peakumsi MUIPU-
pyloWMX OPAOB ObIAA CMALHO MPMBsI3aHA K
Tonorpacpmm TakMm o6pasoMm, YTO MTULIbI
A€TeAM Ha HU3KOWM BbLICOTE HAA OTHOCUTEADL-
HO rOpUCTLIMM MECTHOCTSIMM U MOAHUMAAUCD
BbllI€ HAA MAOCKMMM MECTHOCTSMU. Takum
ke 06pasoM, 4em OGOAbIIE YBEAMHYMBAAACH
CKOPOCTb BETPA, TEM HMKE OIMYCKaAUCh MTU-
LUbl. DTU TEHAEHLMM MOKA3LIBAIOT, YTO OPAbI
M3MEHSIAU MOBEAEHME B MOAETE, YTOODI MOAY-
YUTbL MPEVMYLIECTBO OT M3MEHSIIOILENCs cpe-
Abl. YTOBLI MOHSITL 3TY PEaKUMIO, Mbl KAAC-
cnpuumpoBaam  AaHHble GPS-teaemerpum
COTAACHO TOMY, KaKue TUIbl BOCXOASILIMX
MOTOKOB OPALI MCMOAL30BaAM, YTOOLI TMOA-
AeprKaTbh MOAET. B Hayane roaa, no yrpam u

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.
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Marepuanbi KOHpbepeHLNA

Beyepam, KOrAa COAHEYHOE M3AyYEeHUE CAa-
6ee M CKOPOCTb BETPA HMXKE, OPAbI MPEA-
MOYUTAAU UCTIOAL30BaTL Oporpaduyeckme
(oTpak€HHbIe) MoToku. B octaabHOE Bpemst
OHM MCMOABL30BaAM BOCXOASILIME TEPMAALHLIE
MOTOKM BO3AyXa.

CoBpeMeHHbIE TOPU3OHTaAbHLIE TypOM-
Hbl BETPOCTAaHUMI OKOAO 150 M BbICOTOW.
Tak kaxk oporpacpmyeckuii NOAET NPOUCxXo-
AT Ha BbicoTe MeHblie 300 M Haa 3emMAéi,
a TEPMAABLHBI MOXKET ObLITb FOPA3A0 BbILE,
OPALI,  UCTMOAL3YIOWME  Oporpaunyeckme
MOTOKM TMOABEPTraOTCsl OOABLLIEMY PUCKY OT
BETPOCTAHLIMIA, YEM OPAbI, MUCIOAb3YlOLWMNE
TepPMaAbHble MOTOKM. [loHMMaHue cBsizen
Me>KAY BbICOTOM MOAETA 1 Tonorpaduei, no-
FOAOWM U MPOYMMM YCAOBUSIMU CPEALI MOTYT
AATh HEOOXOAMMDIE 3HAHMSI, YTOObI OLIEHMUTD
PUCK, MPEACTABASIEMbIVI BETPSIHLIMU TypOU-
HaMM AASI MaPSILUMX MTULL.

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.

bepkyt (Aquila chrysaetos). ®oro E. LlRaiiaep.

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




