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Saker Falcon (Falco
cherrug) on a power line
support with a traverse
protected by casing.
Photo by E. Dixon.

Bano6an (Falco cherrug)
Ha onope AuHUU
anekmponepedauil ¢
3AUUULEHHOTL KOJCYXOM
mpasepcoil.

domo . AukcoHa.

Hmenei (Falco cher-
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The delivery of electricity to widely dis-
persed communities across the open
steppe grasslands of Mongolia depends on
medium-voltage (10-35 kV) distribution
lines, often carrying power over substan-
tial distances. Previously utilizing wooden
supports, upgraded and new distribution
lines are now designed to be cheaper, us-
ing steel-reinforced concrete poles with
galvanized steel crossarms that can carry
an electrical charge to the ground. Con-
sequently, any bird that perches on these
poles and simultaneously touches a con-
ducting cable can be electrocuted, which is
a significant risk for medium to large-sized
birds at 10 kV and 15 kV lines utilizing
pin-insulators. Surveys and monitoring of
these dangerous power lines revealed that
raptor electrocution rates were high, es-
pecially in areas with abundant prey, and
widespread across steppe habitats. With
around 3,500 km of hazardous lines in the
Mongolian steppe zone, it was estimated
around 18,000 raptors, including 4,000
Saker Falcons, were electrocuted each year.
Experimental trials indicated that retrofit-
ting insulation could significantly reduce
electrocution risk. However, off-the-shelf
mitigation equipment was either not suita-

ble or too expensive to be deployed at scale
in Mongolia. Consequently, we designed
and manufactured our own equipment to
meet our six criteria of being (i) effective,
(ii) durable, (iii) failsafe with (iv) no impact
on power supply, (v) simple to install and
(vi) low cost. This equipment comprises
acrylonitrile styrene acrylate (ASA) insula-
tion covers that fit over the crossarms and
a concrete pole tops of standard line poles,
suitable for retrofitting existing lines and
being incorporated into new lines. Over
the period 2019-2022, we retrofitted in-
sulation to 34,425 poles at 67 power lines
covering a linear distance of 3,450 km, at
an equipment cost of less than USD $40
per pole. Comparison of carcass counts
under poles before and after retrofitting
indicated a significant reduction in elec-
trocution events. To our knowledge, this
is the largest single powerline retrofitting
project globally, demonstrating that effec-
tive mitigation can be deployed at scale,
saving tens of thousands of raptors from
electrocution for a relatively low cost. We
hope to use this project as an exemplar to
focus attention and attract funding to ad-
dress the issue of raptor electrocution at a
global scale.
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Ileperada >AEKTPOSHEPIMM IIMPOKO
paccpeAOTOUEeHHbIM HACeAEHHBIM IIYH-
KTaM Ha OTKPBITBIX CTEIHBIX IPOCTPaH-
cTBaXx MOHIOAMM 3aBUCUT OT AVHUIA
cpearero Hampstxeams: (10-35 xB), da-
CTO IepeAraloIINMX SAEKTPOSHEPIVIO Ha
3HaUMTeAbHBIEe PACCTOSIHUS. B MoAepHU-
3MPOBAHHBIX M HOBBIX AMHMSIX pacIpe-
AEAUTEABHBIX CeTell, B KOTOPBIX paHbIIle
VICLIOAB30BAAMCh A€peBSIHHBIE OIIOPBI,
Telmepb MCIOAB3YIOTCS OOAee AelIEBbIe
OTIOpBI M3 XeAe3006eTOHa C TpaBepca-
MU M3 OLVMHKOBAHHOM CTaAM, KOTOpPBIE
MOIYT IIEpE€HOCHUTDH 3AEKTPUIECKMI 3a-
psA Ha 3eMao. CaeproBaTeABHO, Af0bGast
IOTHUIA, KOTOPasl CAAUTCS Ha 3T OIOPBHI
U OAHOBPEMEHHO KacaeTcsl TpaBepChl U
IPOBOAA, MOXET OBITh MMOPa’keHa dAeK-
TPUYECKMM TOKOM, YTO IpPeACTaBASIET
CObOJI 3HAUMUTEABHBI PUCK AAS IITUI
CpeAHero M KpYIHOTO pa3Mepa Ha AM-
HusIX saexTponepepraun (A1) 10 xB n
15 xB, B KOTOpPBIX MCIIOAB3YIOTCS LITBI-
peBble U30ATOpBI. ObCAEAOBaAHNME U MO-
HUTOpUHTr 5TuX omnacHbix ASII mokasa-
AU, UTO yPOBEHb IOPa>kKeHUsI IePHATBIX
XMUIIHWKOB SAEKTPUUECKUM TOKOM OBIA
BBICOKVM, OCOOEHHO B palloHaX C OOMAB-
HOM AO00BIYelf, ¥ IIMPOKO pacIpocTpa-
HEH B cTersx. IIpu aamue oxoao 3500 xm
OIIaCHBIX AMHUI B CTeIIHOM 30He MoHro-
AN, TIO OLIEHKaM, eXeroAHO OKOAo 18
TBHIC. XUIIHBIX IITUII, B TOM 4KcAe 4 ThIC.
6anrobanos (Falco cherrug), mormbaroT oT
SAEKTPMYECKOTO TOKa.
SKcnepuMeHTaAbHbIE MCIBITAHUS IIO-
Ka3aAlM, UTO MOAEPHM3AUMSI M3OASIIVN
MOXeT 3HAUMUTEABHO CHU3UTh PUCK IIO-
paXeHMsI >AeKTpUdeckmM ToKoM. Oa-
HaKO TOTOBOe 06OpYyAOBaHME AASI CMSIT-
YeHUs TIOCAEACTBUIL 6GBIAO AMOO HEIIOA-

XOASIIIVIM, A0 CAMIIIKOM AOPOTMM AASI
MacImTabHOTo pa3BEéPThIBaHMS B MOHTO-
Avm. CaepOBaTeABHO, MBI padpaboTasn
U M3TOTOBMAM Hallle cObCTBeHHOe 060-
pyAoBaHUMe, OTBedarolllee HAIIVM IIeCTH
kpurepusm: (i) sdpdexrusHOe, (ii) A0A-
roseuHoe, (iii) orkasoycroirumsoe, (iv)
He BAUSIOIIee Ha dAeKTpommTaHue, (V)
IIPOCTOe B yCTaHOBKe M (Vi) 6I0AXeTHOe.
STo obopyArOBaHME BKAIOYAeT B cebst
M30ASIIMOHHDIE TOKPBITUS M3 aKpUAO-
HUTPUA-CTUpPOA-akpuraTa (ASA), xoTo-
pble HaAeBaIOTCs Ha TpaBepChl, U 6eTOH-
Hble BepXYIIKM CTaHAAPTHBIX OIOP AM-
HUI, TIOAXOASIINE AASL MOAEpPHM3aluu
CYWIECTBYIOIIMX AVHUI M BKAOUEHUS
B HOBble AMHUM. 3a mepmoap 2019-2022
IT. MBI MOAEPHM3MPOBAAM W3OASIINIO
34 425 omop Ha 67 AMHMIX SAeKTpOIe-
peraun Ha paccrtosHvM 3 450 xM mpu
cTommocT obopyaoBaHus MeHee 40
aoarapos CIIA 3a omopy. CpasHeHne
MIOACYETA TPYMOB ITHUI] IIOA CTOAGaMM
AO ¥ TIOCAE MOAEPHM3aIMM I0Ka3aAo
3HAUMTEeAbHOE CHIVDKEHMe KOAMYeCTBa
CAy4YaeB IIOpPa’XeHMsI SAEKTPUUECKUM
TokOoM. HackoAabko HaM M3BeCTHO, 5TO
KPpYIHeMIIMA B MHUpe IIPOeKT IO MO-
AepHm3anyy ASI1, AeMOHCTPUPYIOIINIA,
uTO 3¢ eKTHBHbIe Mepbl IO CMsTYe-
HUIO TIOCAEACTBUMII MOTYT OBITH peaAu-
30BaHBI B 6OABIIOM MacmiTabe, crmacast
AECSITKM TBICSY XMIIHMKOB OT IOpaxe-
HISI SAEKTPUYECKUM TOKOM IIPU OTHOCHK-
TeABHO HM3KMX 3aTpaTax. Mbl HapeeMcs
JCIIOAB30BAaTh STOT IPOEKT B KauecTBe
ImpuMepa, YTOObI IpUBAEUYL BHUMAaHNE
" TIpuBAeYb (PUMHAHCHPOBaHME AAS pe-
IIeHNs] MPObAeMBI TOpaXkXeHWUsl IepHa-
TBIX XMIITHMKOB SAEKTPUUYECKMM TOKOM
B TAO0GaABHOM MaciuTabe.
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MOHFOAMSIHBIH aIlIbIK AaAaChIHAAFBI
KeH TapaAFaH eAAl MeKeHAepTe SAeKTp
SHEpPIUSICBIH bepy opTalla KepHeyAi
Xeainrepre (10-35 xB) 6aitraHBICTHI,
kebiHece SAeKTp SHeEpPTMSICBIH alTap-
ABIKTall KaIIbIKTBIKKA >Ki6epeAi. bv-
PBIH afalll TipeKTepAi maliAaAaHaThIH
KalTa XaHFBIPTBIAFAH X5He XaHa Ta-
paTy Xeairepi Kasip 3AeKTp 3apsIAbIH
Xepre TachIMaAdall aAaTbIH MBIPBIII-
TarFaH O6OAaTTaH >XacaaFaH TpaBepc-
Tepi 6ap ap3aHbIpak TeMip6eTOH Ti-
pexTepai mavaaraHaabl. COHABIKTAH,
OCBl TipeKTepre KOHBIN, TpaBepc IeH
cpIMFa b6ip Mesriare THeTiH Ke3 Kea-
TeH KVCTBl TOK COFYbl MVMKIiH, 6va
iCTiK OKIIayAaTKBIIITHI KOAAAHATBIH
10 xB xsHe 15 xB saexTp XerirepiH-
A€Ti opTalla X>He ipi KvcTapra aiTap-
ABIKTalM Kayin TeHAipeai. Ochbl KayinTi
3K rexcepy XsHe b6axKblAay KaHATTHI
XBIPTKBIIITAPABIH 3A€KTP TOFbIMEH
3aKbIMAAHy AEHTeliHiH >XOFaphl eKe-
HiH, scipece XeMTiri Kem Xepaepae,
aA AaraAbl XepAaepAe KeH TapaAra-
HbIH KepceTTi. bararayaap 6oiibiHma,
MOHFOAUSHBIH AaAaABIK aliMaFbIHAA-
FbI V3bIHABIFBI 3500 KM-Te XYbIK Kayimn-
Ti XeAirepAe XbIA caiiblH 18 MbIHFa
XYBIK XBIPTKBIII KVCTap, OHbIH ilIiH-
Ae 4 mpiH uteari (Falco cherrug) saexTp
TOFbIHAH Ka3a 60AaABL.
DKCIepMMEHTTIK ChIHaAKTap OKIIay-
AayAbBl KalTa XaHFBIPTY 3AEKTp TO-
FRIHBIH COFYy KayIiH alTapAbIKTam
TOMEHACTETiHIH KepceTTi. AereHMeH,
6va caAMapAbl as3alTy VIOiH AalibIH
XababIKTapAbl MOHFOAUMSIAA KeH ay-
KbIMAA OPHAAACTBIPY VIIiH XapaMchl3

HeMece TbIM KbIMb6aT 60AABI. AeMek,
6i3 ©3 XabABIKTapPbIMBI3ABI AATHI KPH-
Tepuiire cayt eTim 33ipAeAiK X>5He IIbI-
rapabik: (i) Tmimai, (ii) viak Mep3im-
Al, (iii) akayaapra Te3imai, (iv) xyar
Ke3iHe scep eTmeliai, (V) opHaATYy oHall
X3He (vi) vHeMAi. Bva xababpikka KOA-
AaHBICTAFBl XeAirepAi XaHapTyra
X3He OAapABI XaHa XeAirepre Kocy-
Fa XapaMAbl CTaHAAPTThI TipexkTep-
AiH TpaBepcTepiHe X5He 6€TOH IIBIH-
AapblHa CaAbIHFAaH aKPUAOHUTPUAAIL
cTUpoA akpuaaT (ASA) oxlIayAarbIll
KakKmaxkTapbl Kipeai. 2019-2022 XbIA-
Aap apaAbIFbIHAA 613 3450 xM-AeH aca-
TBIH 67 5AEKTp XeTKi3y >XeaiciHAeri
34 425 TipexTepAi oKIIayAayAbI KaiiTa
XaHapTTHIK, bip Tipex vimia 40 AKII
AoArapbIiHAaH a3 comara. XamapTyra
AeliiH X3He OAaH KeNiHri TipexkTep-
AiH acTBIHAAFBI Kasza OOAFaH KvCTap-
ABI CaABICTBIPY SAEKTP TOFbIHBIH COFY
CaHBIHBIH aMNTapABIKTall a3alifaHbIH
kepcerri. bisaim 6iayimisme, 6va
9K XaHFBIPTYABIH 3AeMAeri eH ipi
X06acpl, OA 3CepAi a3alTyABIH TUiM-
Al IIaparapblH KeH ayKbIMAa Xv3ere
acpIpy¥fa 60AaTBIHABIFBIH XX3HE CaAbIC-
TBIPMaAbl TVPAE TOMEH IIbIFBIHAAP-
MeH OHAAaFaH MBbIH >KBIPTKBIIITapAbI
SAEKTP TOFbIHBIH COFybIHaH KVTKa-
pyFa 60AaTHIHABIFBIH KepceTeai. bi3
6vA XkobaHBI )XahaHABIK ayKbIMAA Ka-
HATTBl XBIPTKBIIITAPAbIH YA€KTp TO-
FhIMEH 3aKbIMAAHY M3CEAeCiH ey
VIIiH aKIapaTTaHABIPY X3He KapaXaT
XUMHaAy KVII-XirepiH apTThIpy VIIiH
MbICcaA peTiHAe IaiAaraHaMBI3 Aell
VMITTEHeMi3.



