370 [lepHarbie xmwHUKM 1 nx oxpaHa 2023, Cneusbirn. 2

Marepuanrbl KOH(hepeHLnit

PULLING THE PLUG ON EAGLE ELECTROCUTION IN ISRAEL: HIGH-
RESOLUTION MODELLING OF BONELLI'S EAGLE ELECTROCUTION RISK

Mayrose A. (Department of Evolutionary and Environmental Biology and Institute of
Evolution, University of Haifa, Haifa, Israel)
Haviv E. (Department of Evolutionary and Environmental Biology and Institute of Evolution,
University of Haifa; Israel Ornithological Center, the Society for the Protection of Nature in

Israel, Haifa, Israel)
Hatzofe O., Neser W. (Science Division, Israel Nature and Parks Authority, Israel)

Troupin D. (Department of Evolutionary and Environmental Biology and Institute of
Evolution, University of Haifa, Haifa, Israel)
Elroy M. (Environmental Regulation, Engineering Project Group, Israel Electric Corporation,

Israel)

Sapir N. (Department of Evolutionary and Environmental Biology and Institute of Evolution,
University of Haifa, Haifa, Israel)

Contact:

Asaf Mayrose
asafmayrose96@gmail.
com

Eli Haviv
Eli.haviv2@gmail.com

Ohad Hatzofe
ohad@npa.org.il

Walter Neser
wneser@gmail.com

David Troupin
davidtroupin@gmail.com

Michal Elroy
michal.elroy@iec.co.il

Nir Sapir
nirs@sci.haifa.ac.il

Recommended citation: Mayrose A., Haviv E., Hatzofe O., Neser W., Troupin D., Elroy M., Sapir N. Pulling the
Plug on Eagle Electrocution in Israel: High-resolution Modelling of Bonelli’s Eagle Electrocution Risk. — Rap-
tors Conservation. 2023. S2: 370-373. DOI: 10.19074/1814-8654-2023-2-370-373 URL: http:/ /rrren.ru/en/ar-

chives /35144

The Bonelli’s Eagle (Aquila fasciata) is a
critically endangered species in Israel,
with electrocution on power lines posing
a serious threat on its population. Since in-
sulation of electricity pylons is a slow and
costly process, it is important to prioritize
the insulation of the pylons in the network
for quick and efficient mitigation of eagle
mortality.

To determine which pylons need to be
retrofitted, we applied a three-stage Maxi-
mum Entropy Modeling process for iden-
tifying the risk factors among different en-
vironmental variables.

The results show that the environmen-
tal feature with the highest correlation to
electrocution events is the distance to wa-
ter reservoirs, which are foraging hotspots
of the eagles in Israel’s arid environment.
Unfortunately, the only tall perch availa-
ble for eagles in the vicinity of many of the
reservoirs are the electricity pylons that
power the reservoirs’ pumping facilities.
This combination of anthropogenic altera-
tions has apparently created a detrimental
ecological trap.

The strong attractiveness of water res-
ervoirs for the eagles may explain the
high level of selectivity that was cal-
culated by the model, suggesting that
retrofitting only 3.6% of the pylons in
the network would achieve 77% reduc-
tion in eagles’ electrocution probability.

Moreover, insulating pylons according
to the model is expected to achieve a sig-
nificant remedy for other avian species,
among them the Eastern Imperial Eagles
(Aquila heliaca) and White-Tailed Eagles
(Haliaeetus albicilla).

Synthesis and applications: The mod-
eling process presented here yielded two
electrocution risk maps, one of which is
expected to facilitate properly prioritized
mitigation of eagle electrocution in the
existing power network of Israel, while
the second map is designed to support
an informed planning of new infrastruc-
tures. Applying this approach is expect-
ed to substantially aid the conservation
of the population and allow it to recover
to its initial size, which was three times
its current size, about 70 years ago. The
work presented here aims to prioritize
the mitigation of raptor electrocution
in arid and semi-arid areas, geographic
zones that are largely under-studied in
relation to this mortality factor. Elec-
trocution in arid areas is of a particular
concern in many developing countries,
where networks of distribution lines are
rapidly growing and raptor electrocu-
tion rate is high. The modeling approach
presented in this study can be applied in
these arid developing countries to miti-
gate raptor electrocution, aiding their
conservation.
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Slcrpebumblit opéa (Aquila fasciata) — Bua,
HaXOASIIIUICST TOA YIPO30M MCYe3HOBe-
Hus B Mspanae, u mopaxeHne saeKTpude-
CKM TOKOM Ha AVIHUSIX 3AEKTpoIlepeAad
MPeACTaBASIET CePhE3HYIO YTPO3Y AASL €rO
IIOITY ASILIVVAL. HOCKOAI)KY M30ASIINST OIIOP
SAEKTpOIlepeAauM — MEAAEHHBIT U AO-
POTOCTOSIIIMIA IIPOLIECC, BaXXKHO YACAUTD
MEePBOOYEPEAHOe BHUMAHME W3OASIIUN
OTIOp B CETM AASI OBICTPOTO M 3¢pdpeKTIB-
HOTr'O CHM>XXEHNS CMEPTHOCT OPAOB.
Y106B1 OIPEAEANUTb, KaKue OmOpbhl He-
06XOAMMO MOAEPHM3MPOBAaTh, MBI IIPU-
MEHMAM TPEeX>3TaIlHbIM IIPOLIECC MOAe-
AVPOBAHMSI, OCHOBAHHBIM Ha OPUHLIAIIe
MaKCUMMaAbHOM SHTPOIMM, AASI BbBISIBAE-
HWST Cpal(TOpOB puCKa cpear pa3sanM4HbIX
IepeMeHHbIX 01<py>1<a101ue171 CpeAbI.
PeBy.AI)TaTI)I IIOKa3bIBAIOT, UTO II€peMe-
HOI ¢ HaMbGOABIIIEN KOPPEASIIVEN CO CAY-
YasiMy TIOpaXeHMsI SAKTPUYECKMM TO-
KOM SIBASIETCSI pacCTOsIHME AO BOAOEMOB,
KOTOpPbIe SBASIIOTCSI TOUKAMM IIPUTSIXe-
HISI BBICMATPMBAIOIIMX AOOBIUYy OpPAOB
B 3aCyHIAVMBBIX J\aHAH_IanTaX I/Iapavmﬂ.
K COXaAeHMIO, €AVIHCTBEHHbIMM BO3BbI-
MIAIOIIVMMIUCST HaA 3eMAEN npucasraMiy,
AOCTYIIHPIMM AASI OPAOB B OKPECTHOCTSIX
MHOTVIX BOAOXPAaHMAUII, SIBASIOTCS OIIO-
pot ADII, muTarox HacoCHbIe CTaHIIN
BoAOXpaHMAuI. Takoe coueTaHue aHTpO-

IIOTeHHBIX M3MEHEeHNI OYEeBMAHO CO3AAA0
OIIACHYIO «9KOAOTMIECKYIO AOBYIIIKY».
Bbicokasl NpMBAEKATEABHOCTb BOAO-
éMOB AASI OPAOB MOXET OOBSICHUTD CTOAD
BBICOKYIO CEAEKTVMBHOCTb, IIOAYUEHHYIO
IIpM pacdéTax: MOAEAb IIOKa3bIBaeT, UTO
MOAepHM3alMsl Bcero AMiIb 3,6% OIop B
AVHVSIX TIPUBEAET K CHVDKEHMIO BEpOSIT-
HOCTY IOPakeHNS OPAOB SAEKTPIUIECKIM
TOKOM Ha 77%. KpoMe Toro, coraacto pe-
3yAbTaTaM MOAEAMPOBaHNS, OXMAAETCS,
YTO M30AVMPOBAHHbIE OIOPBI IPUBEAYT K
3HAUNTEABHOMY YAYUIIEHUIO CUTYaLI I
C APYTVIMU BMAQMM IITHII, B TOM UMCA€ OP-
AOM-MOTMABHUKOM (Aquila heliaca) m op-
AaHOM-beaoxsBoctoM (Haliaeetus albicilla).
CuHTe3 M IpuUMeHeHMe: IpeACTaBAEH-
HBIJ IpOIlecC MOAEAMPOBAHNS TO3BOANA
HaM cpOpMIPOBATD ABE KapThI pPICKa II0-
Pa’keHMs SAEKTPUIECKIM TOKOM, OAHA U3
KOTOPBIX, KaK MbI HapeeMcsI, OyAeT cIo-
cObCTBOBATh IPABMABHOM pPacCTaHOBKe
IIPMOPUTETOB B IPUHSITII Mep IO CMST-
YEHMIO ITIOCAEACTBMII IIOPa’XeHUS OPAOB
SAEKTPUUECKMM TOKOM B CYIIIECTBYIOIIEN
sHeprocetn HMspamasi, a BTOpas KapTa
IpeAHa3HaUeHa AAS COAEMCTBUS TIpa-
MOTHOMY IIAQHMPOBaHUIO HOBOM MH(pa-
CTpyKTyphbl. OXMpaeTcs, UTO NpUMeHe-
HIE 5TOTO IIOAXOAA CYIIECTBEHHO IIOMO-
KeT COXPaHEHMIO MOITY ASILIVIV Y1 TIO3BOAUT
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el BOCCTAHOBUTBCSI A0 IepBOHAYAABHOIO
pasMepa, KOTOPBII B TpU pa3a IIPeBbI-
IIaA COBPEMEHHYIO UMCAEHHOCTb BCEro
oxkoro 70 aer Hazap. IlpeacraBreHHas
3Aech paboTa HanpaBAeHa Ha IIPMOPUTI3a-
LIVIO CMSITYeHNs] TIOCAEACTBUIA ITOPakeHMsT
XUIITHMKOB SA€KTPMUECKMM TOKOM B 3a-
CYILIAMBBIX M MOAY3aCyIIAMBBIX paiiOHaXx,
reorpadpMdecKix 30HaX, KOTOpble B 3Ha-
UMTEABHOM CTeleHN HeAOCTaTOYHO M3yJe-
HbI B OTHOILIEHUI 3TOrO paKTopa CMepT-
HOoCTH. CMepThb OT HOpaKeHMs SAeKTpUUe-

CKMIM TOKOM B 3aCyIIAMBBIX palfiOHaX BBI-
3bIBaeT 0Cob6YI0 03a60UE€HHOCTh BO MHOTIX
Pa3BUBAIOLINIXCS CTPaHaX, TA€ CeTh AVHWIA
SAeKTpoIlepeAadnt ObICTPO PaCTET M BBICOK
YPOBEHb CMEPTHOCTH OT SAEKTPUIECKOTO
TOKa CpeAV XMITHMKOB. [Toaxoa K MOAeAN-
POBaHNIO, IPEACTABACHHBIN B 5TOM JICCAE-
AOBaHMI, MOXeT ObITh IPUMEHEH B TUX
3aCyIIAMBBIX Pa3BUBAIOIIMXCSL CTpaHaXx
AASI CMSITUEHMST TIOCAEACTBIIA OpakeHNsT
XVIITHMKOB SAEKTPUYECKMM TOKOM M CO-
AEVICTBUS VIX OXpaHe.
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Kapusrra xeipas (Aquila fasciata) Vzpanab-
Ae JKOMBIABIN 6apa XaTKaH TVP OGOABII
TabbIAAABI K3HE SAEKTP KeAirepiHeH TOK
COFy OHBIH IOMyASIMSICHIHA VAKEH Kayir
TeHAipeai. DrexTp bepy TipekTepiH oKIIay-
Aay basty >KsHe KbIMOAT Iporecc OOAFaH-
ABIKTaH, KbIpaHAAPABIH OAIMIH Te3 >X3He
TUMIMAI a3aliTy VIIOiH >KeAiperi TipekTepai
OKIIIayAayFa 6aCbIMABIK Hepy MaHBI3ABL.

Kanpait TipexTepai XaHapTy KaXeT
€KeHIiH aHbIKTay VIIiH 5PTVPAi KOpIIaraH
OpTa alfHbIMAABIAAPBI apaChIHAAFBI KAYil
daxTOopAapbIH aHBIKTAy VIIIH VII CaTbI-
ABI MAKCUMAAADI SHTPOMUSIHbI MOAEAbACY
MpOLECiH KOAMAHABIK,

Hstrmxeaep sAeKTp TOFBIHBIH COFY OKU-
FaAapbIMEH €H >XOFapbl KOPPeAsLMsIChI
fap SKOAOIMSIABIK epekieAik Izpamap-
AlH KVpFaK OpTachbIHAAFbl KbIpaHAAPABI
KOpeKTeHAIpeTiH cy obbekTirepiHe Ae-
JiHTi KaIITBIKTBIK €KeHiH KepceTeai. Oki-
HillIKe Opaii, KeNTereH Cy KOMMaAapbIHbIH
MaHabIHAAFbI KbIPaHAAPFa KOA KETiMAl
JKaAFBI3 6MiK 6aKaHAAP — Cy KOMMAaChIHbIH
COPFBI CTAaHUMSIAAPBIH KyaTTaHABIPAThIH
SAEKTp TipexTepi. BvA aHTponoreHaik e3-
repicTepAiH KOCBIHABICHI 3USTHABI «3KOAO-
TUSIABIK TV3ak» XKacaFaH CUSKTBI.

KblpaHaap vIIIH cy o06beKTirepiHIiH
JKOFapbl  TapTBIMABIABIFBI ~ MOAEABMEH
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Bonelli’s Eagle
(Aquila fasciata).
Photo by Y. Ben-Bunan.

Scmpebunuiii opén
(Aquila fasciata).
®omo H. Ben-Bynana.

Kapuiviza oipan
(Aquila fasciata).
H. Ben-ByHanHovin
omocet.

Bird-hazardous power
line protected by bird
protection devices, Israel.
Photo by I. Karyakin.
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Kiyemapovt xopeay
KypanoapolimeH
Kopeanean Kyrmapea
Kayinmi snexmp bepy
orceici, 3pauno.

H. KapsxunHin gpomoco.

ecelnTeATeH TaAFayAbIH XOFapbl AeHTeliH
TVCiHAIpyi MVMKIH, 6vA Xeaiaeri Tipek-
TepAiH Tek 3,6% KaifTa kKaHapTy KbIpaH-
AapAbI SAEKTpP TOFBIHBIH COFY MVMKIHAITIH
77% a3aiiryra skeaepi. CoHbIMEH Kartap,
OCBI VAT OOVBIHIIIA OKIIAyAaHFaH Tipek-
Tep 6acka KVC TVpAepiH, COHBIH imTiHAe
Kapakvc (Aquila heliaca) X>He aKKVIIPBIK-
ThI cy-OvpkiTri (Haliaeetus albicilla) avitap-
ABIKTall KOpFayAbl KAMTaMachI3 €TeAl Ael
KVTiAyAe.

Cunrespey XsHe KOAAaHY: bi3 vepiaran
MOAEAbAEY MpOoLleci exi SAeKTp TOFbIHBIH
COFy KayIiHIH KapTacbklH Oepai, OAapABIH
6ipi M3pamabAiH KOAAQHBICTAFBI SAEKTP
TOpabblHAA AVPBIC 6achIMABIK OepiireH
KapIIbIfa KbIPAaHABI SAeKTP TOFBIHBIH CO-
FYBIH a3aiiTyFa bIKIaA eTeAl AeTl KVTiAyAe,
an exiHIII KapTa XaHa MH(PPaKVPHIABIM
VIIiH HeTi3AeATeH XOCTapAayAbl KOAAAY-
Fa apHaAFaH.

Bva Taciaal KOApaHY HONyASIIMSIHBI
caKTayfa alTapABIKTall KeMeKTeceAi

X5He OHBIH DacTaIlKbl MeAlllepiHe AeliiH
KaAIlblHA KeATipyTre MVMKIiHAIK 6epeAi
ATl KVTiAyAe, on maMaMeH 70 XBbIA 6V-
PBIHFBI Kasipri MeAlllepAeH IIaMaMeH
VIl ece 60AABI. MVHAA VCBIHBIAFAH XV-
MBIC KVPFaK >X3He >KapThIAail KvpFax
aliMaKTapAa, OCbl Ka3a 60Ay pakTOpbIHA
KaTBICTBl aWTapABIKTall 3epTTeAMEreH
reorpadmsIABIK aiMaKTapAa >KbIPTKBIIII-
TapAbIH SA€KTP TOFbIMEH 3aKbIMAAHYbIH
asaiTyra 6achIMABIK bepyTre GaFbITTas-
raH. Kvprak XepaepAe TOK COFyAaH
6oraTBIH ©AIM-XIiTIM TapaTy Xeairepi
KapKbIHABI AAMBbIM XaTKaH X3He XbIPT-
KBILITAp apacblHAA SAEKTP TOFbIHAH
Kasa 0OOAy AeHreyi >Xorapbl 60AaTHIH
KeNTereH AaMyIIbl eAAEpAe epeKlle
araHAAYIIBIABIK TyAbIpaabl. Ocbl 3epT-
TeyAe VCBIHBIAFAH MOAEAbAEY T3CiAiH
XBIPTKBIIITapFa TOK COFYABIH 3CepiH
asaiiTy X>He OAapAbl KOpFayFa KeMeKTe-
Cy VIIIH OCbl KVPFaK AaMyIIbl eAAEpAe
KOAAAQHYFa 60AAABI.




