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Pesiome

B DeAapycu CrieLManbHLIX MCCAEAOBAHMI MO OLIEHKE CTEMNEHU M MacwtaboB Bo3aeiictust AT Ha NTULL AO HACTOSI-
ero BPEMEeHU He MPOBOAMAOCL. B ctathbe mpeactaBAeHbl pesyAbTarthl nepsoro stana (2011 r.) TpéxaeTHero npo-
€KTa, HaMPABAEHHOrO Ha MAcWTaGHOE M3y4YeHUe AAHHO npobaembl. [ToaeBbie paboTbl B 2011 r. OCyWECTBASIAUCH
Ha Tepputopun 16 AAMUHUCTPATMBHLIX paiioHoB bpectckoii u MuHckoii obaacteii. Obwast MPOTSHKEHHOCTL MEWnX
YYETHBLIX MapwpyToB no BA-10-220 kB B 2011 r. cocraBmaa 1101,2 kM, Ha KOTOPLIX BLIAO 3adPUKCMPOBaHO 346
caydaes rmbean nmmu. B cpearem yacrora rmbeamn nvu Ha ASI B 2011 r. cocrasuaa 3,1 oc./10 kM mapupyTa, Ham-
BLICIIME 3HAYEHMsI 3aperncTpyMpoBarbl Ha BA-10 kB (9,1 oc./10 km mapupyTa). OBwmii CMCOK MTULL, AASI KOTOPBIX
ycraHoBAeHa rmbeab Ha ASI Ha Tepputopun beaapycu, Bkatodaet 46 BUAOB, M3 KOTOPLIX 12 BKAOYeHbI B KpacHyio
kHury Pb. Hanboaee yacto Ha BA-10 kB nmuuns rubAM oT MopaskeHmst SAEKTPOTOKOM, GOALIIMHCTBO M3 HUX BPAHOBLIE
(Corvidae) v o6bikHOBEHHLIN ckBopew (Sturnus vulgaris). Ha BA-35, 110 u 220 kB ntuubl rbAv GOAbIIEN HACTLIO
OT YAAPOB O MPOBOAA, HaMOOAEE BLICOKMI YPOBEHL CMEPTHOCTM 3aPErMCTPMPOBAH AASI MTULL CPEAHUX U KPYTHDLIX
pasmepoB. Hamboaee onacHbiMM AAs NTULL HA TeppUTOPUM Deaapycu SIBASIIOTCSI LIMPOKO PAaCnpPOCTPAHEHHDBIE >Ke-
Ae306eToHHble ornopbl BA-10 KB ¢ METaAAMYECKOV TPABEPCO M WTHLIPEBLIMM M3OASITOPAMM, OCOBEHHO YrAOBbLIE
M aHKepHble. BOALWMHCTBO perncrpaunii normbumnx Ha ASI MPUXOAUTCST HA OTKPLITLIE AAHAWADTLI. YacTota oT-
KAIOYEHMI AMHUI C ydacTem ntvu v rmbean ntuu Ha ADIT NoCTENEeHHO YBEAMUYMBAETCSI C HAYAAA BECHDBI, AOCTUrAEeT
MMKa B aBIyCTe, MOCAE YEro BHOBL CHWKAeTCsl. Ce30HHas AMHAMMKA CMEPTHOCTM 3aBMCUT KaK OT MUTrPALVOHHOM
AKTUBHOCTU, MAOTHOCTU U BO3PACTHOM CTPYKTYPbl HACEAEHMS! MTULL, TaK U OT KOPMOBLIX YCAOBUIA MECTHOCTU B 30HE
pacrioroskeHusi ASMN. AaabHenlee MCCAEAOBAHME MACIITABOB 1 3aKOHOMePHOCTEN nMpobAembl «[Truubl v ASTT» Gyaet
cnocobcTBOBaTL Pa3spaboTKe MEPOMPUSITUI AASI CHYDKEHUsE Tnbeamn rtuu Ha ADI Ha Tepputopum beaapycu.
KaroueBrie croBa: rbean nmuu, AN, nopakeHUe SAeKTPOTOKOM, CTOAKHOBEHME C NMpoBoAamu, beaapych.
Mocrynnaa B peaakumio: 15.03.2012 r. lMpunata k ny6ankaumn: 28.03.2012 1.

Abstract

The special studies to estimate a degree and scales of the power lines (PL) impact on different bird species in
Belarus have been not carried out till now. The paper presents the results of the first stage (2011) of a three-year
project aimed at the large-scale study of the problem. The results of field surveys of bird mortality on PL-10-220 kV
carried out in 16 administrative regions of Brest and Minsk districts in 201 1. The total length of routes of surveys
in 2011 was 1101.2 km, 346 dead birds were found. The average rate of bird mortality on PL in 2011 was 3.1
ind./10 km of route, the highest value was recorded on PL 10 kV (9.1 ind./10 km). The total list of birds suffered
from PL in Belarus consists of 46 species including 12 listed in the national Red Data Book. Dead Crows (Corvidae)
and Starlings (Sturnus vulgaris) were registered most often on PL 10 kV mainly because of electrocution. The high-
est mortality rate on the high voltage PL was registered because of collision and mainly for medium-sized and
large birds. The most of dangerous for birds are widespread concrete poles of PL-10 kV with metal crossarms and
upright insulators, especially, angular and anchor ones. The majority of bird deaths was registered in open habi-
tats. The frequency of bird-caused disconnections on PL and bird mortality increases gradually from the beginning
of spring, reaches peak in August and then decreases again. The seasonal trend depends on migratory activity,
density and age structure of bird populations and feeding conditions in area around the PL. The further research of
the problem will assist to elaboration of mitigation measures to prevent of bird mortality on PL in Belarus.
Keywords: bird mortality, power lines, electrocution, collisions, Belarus.
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BBeaenune

[1M6eAb MUAAMOHOB MTUL B PE3YALTATE CTOA-
KHOBEHMI C MPOBOAAMM BO3AYLIHLIX AVMHUMN
aaekTporepeaaun (A3M1, BA) n nopaxeHnus
DAEKTPUYECKMM TOKOM B HaCToslllee Bpemsi
CTAHOBUTCs1 OAHOM M3 HAMOOAEE OCTPLIX MPO-
6AeM OXpaHbl JKMBOTHOrO MMpPAa BO MHOTMX

Introduction

Now the death of millions of birds from
collisions with wires of overhead power lines
(PL) and electrocution is one of the most
severe problems of wildlife conservation
in many parts of the world. Unfortunately
the special studies to assess the degree and
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PErvoHax MAAQHETbl, OCOBEHHO — OLYTUMbIE
MOTEPU MPUXOASTCSI Ha TMEPUOA CE30HHbIX
murpaumii. B beaapycn cneumasbHbIX Mccae-
AOBaHWIA MO OLIEHKE CTEMEHM M MacwTaboB
Bo3aencreust A3l Ha pasAMyHbIE BUALI NMTULL
AO HACTOSILLEro BPEMEHU HE MPOBOAUAOCD.

CraumoHapbl Mo MICCAEAOBAHUIO MUTpPaLMii
ntmu «Hay4dHo-npakrtnyeckoro ueHtpa HAH
beaapycu no 6uopecypcam» (ObiBwmii H-
ctutyT 300r0ru HAH beaapycyn) pacrnoao-
JKEHbl MPEeUMYILECTBEHHO Ha MAaAOTPaHC-
hOpPMMPOBAHHLIX TEPPUTOPUSIX, VMMEIOLWMX
HaMbOoAbLIEE 3HAYEHME BO BPEMSsI MACCOBLIX
CEe30HHLIX MnepemeleHuin. Murpaumm nTmu
Ha TEPPUTOPUSIX C BLICOKOW CTENeHbIO OCBO-
€HHOCTM, MAOTHOCTLIO AIOACKOTO HACEAEHMUSI U
rycroii cetbio ASI npakTMyecky He u3yyeHsl.
Bonpoc o Bo3aeictBum Bo3ayuHbIX A3l Ha
MTUL AO HACTOSILIErO BPEMEHU HE MOAHMMAA-
Cs1 HA YPOBEHb 3aKOHYEHHOrO MaciuTabHOro
MUCCAEAOBaHMsI: He OLIAO M3BECTHO, Kakue
BUADBI NTVL HanboAee YSI3BUMDI MPY KOHTAK-
Tax ¢ A3, kakue nepuoabl roaa, PErvMoHbl U
UMbl AS[ SIBASIIOTCSI CaMbIMM OMACHLIMM AASI
nTMU Ha Tepputopumn beaapycu B Leaom 1 B
OTAEALHLIX €€ pervoHax.

B 2011 r. B LleHTpe no 6uopecypcam Ha-
YaTbl MCCAEAOBAHMSI C LEALIO paspaboTku

extent of the impact of PL on different bird
species have not been conducted in Belarus
till now.

In 2011, the Center for Biological Resourc-
es initiated a study on the “Birds and Power
Lines” issue in the territory of Belarus.

The ultimate goal of the three-year project
is to develop approaches to reduce the bird
mortality on PL and the breakdown rate of
electrical facilities.

Materials and Methods

Departmental information on cases of
disconnection (damages) of electrical facili-
ties associated with high activity of birds at
different times of the year by regions and
districts, as well as on the use of bird pro-
tection devices (BPD) for the period 2001—
2010 was collected through the requests to
the Ministry of Energy of Belarus, the “Bel-
energo” Concern and its regional brunches.
We obtain data about 2329 cases of discon-
nections in 100 out of 118 administrative
regions of Belarus.

For the primary assessment of the impact
of PL on different bird species we analyzed
information about recovers of rings of the
Belarusian Ringing Center in the period from
the mid-1990s to 2010, also conducted a
questionnaire of ornithologists about their
records of bird deaths on PL.

Field studies were carried out in 16 dis-
tricts of the Brest and Minsk regions from
April to October 2011 (fig. 1). Counts were
conducted on 125 routes from 1 to 14.9
km. Each route included a section of PL in
the different voltage range: the middle (PL
10 kV and 35 kV) and high (PL-110 kV and
220 kV). In some cases, the rout included
two parallel lines.

Examined PL along the routes set up
were characterized by different frequencies
of damages caused by birds, they crossed
different habitats, as well as some of them
were retrofitted with different BPD.

The length of routes of surveys was 453.7
km. On the territory of several regions PL
were examined 3-4 times (monitoring
routes), resulting in a total length of the sur-
veyed sites of PL amounted to 1101.2 km in

bGeabie ancrbl (Ciconia ciconia) yacro norubaior Ha
BA-10 kB n 110 KB B nepyoa BbIA€Ta M3 rHE3A MOAOABIX
il v Bo Bpems murpaumn. dorto M. CamyceHko.

White Storks (Ciconia ciconia) are often killed on PL
10 kV and 110 kV in the period of fledging and during
migrations. Photos by I. Samusenko.



120 [lepHartbie XMIHUKM U uX oxpaHa 2012, 24

Marepuarbl KOH¢bepeHLMit

KOMMAEKCA MEPOINPUSITUIA MO MUHUMM3ALIMM
BO3AEMCTBMSI AOPOXXHO-TPAHCMOPTHOM  UH-
hpactpykrypbl u cetn Bo3AywHLIX A3l Ha
MOAEABLHbBIE TPYMIbl )KMUBOTHLIX, (OMHAHCUPY-
eMble 13 PeCyOAMKAHCKOTO BI0AKETA B pam-
Kax [ocyAapCTBEHHOW Hay4YHO-TEXHUYECKOM
nporpammsl «[IpupoaHbIe pecypchl U OKpY-
>kaowast cpeaar. OAHO M3  HarpaBA€HMUI
rnpoeKTa MpeAycMaTpyBaeT BCECTOPOHHee
msyyenme npobaembl «[Trmubl u ASlM» Ha
Tepputopumn beaapycu.

KoHeyHolM wueAblo TpEXAETHEro rmnpoekTa
SIBASIETCSI BLIPAGOTKA MOAXOAOB K CHVYKEHMIO
mbean ntuu Ha ASI M aBAPUIHOCTY SAEK-
TpocCeTen.

Martepuan u METOALI MCCAEAOBAHMI

BeaoMcTBEHHast MHpopMaLmsi O CAy4a-
SIX OTKAIOYEHMI (aBapwil) 3SAEKTPOCeTen,
CBSI3aHHbIX C BLICOKOM AKTMBHOCTLIO MTWLL B
PasAMYHBIE MEPUMOABI TOAA, B paspese 006-
AACTEN M PaioHOB, A TaKXKe 0O MCMOAL30BA-
HUM MTMUE3AWMUTHLIX YCTPOMCTB 3a MEePUOA
2001-2010 rr., cobupanrach Yepes 3anpochi
B Munucrepcreo sHepretuku Pb, ITIO «be-
ASHEpPro» MU €ro perroHaAbHble CTPYKTYpPbI.
[ToAy4eHbl cBeaeHMs1 0 2329 cayHasiX OTKAIO-
yeHuit saekTpoceteit B 100 n3 118 aamuHum-
CTPaTUBHLIX parioHoB beaapycy.

AAsl NEPBUYHON OLIEHKM CTEMNEHU BO3AEW-
crBust A3l Ha pasHble BMAbI MPOAHAAU3NPO-
BaHa MH(popmauums o Bo3Bparax koael bero-
PYCCKOro LieHTpa KOAbLieBaHusl npu LleHtpe
no 6uopecypcam 3a MEPUOA C CEPEAUHDI
1990-x no 2010 r. Taroke npoBeAeHbl ONpocC
M aHKETUPOBAHME CPEAM OPHUTOAOTOB, YAe-
HoB O6leCTBEHHOM oOpraHMsaumm «Axosa
nrywak baubkaywdpiHb ([MapTHep BirdLife
International B beaapycun) o cayyasx peru-
crpauny umm rmbeam nmiu Ha ASr.

[ToAeBble MCCAEAOBaHMST OCYLIECTBASIAUCH
C anpeast o oktsi6pb 2011 r. Ha Tepputo-
pun 16 paiioHoB bpectckoit 1 MuHCKoI 06-
Aacteli (puc. 1). Yuyétol npoBeaeHbl Ha 125
mapuipyTax AAMHOM oT 1 A0 14,9 km. Kaxkabiit
MappPyYT BKAIOYAA YYaCTOK OMPEAEAEHHOM
A3l pasHOro kaacca HamnpspKEHUsl: CpeAHe-
ro (BA-10 kB u 35 kB) u Bbicokoro (BA-110
KB 1 220 kB). B psiae caydaeB oAMH MapuipyT
BKAIOYAA ABE MapPaAAEAbLHbIE AVIHMM.

MapupyTbl ObIAM 3aA0XKEHBI HA yYacTKax
A3l ¢ pa3Hol YacToToN aBapui C yyactuem
MTUL, B Pa3HLIX TMMAX OMOTOMOB, a TaKXKe
C Y4ETOM HaAMuMsl AU OTCYTCTBMSI Ha AT
PAa3AMYHbBIX NTULIE3AWMNTHLIX YCTPOMCTB.

[MpOTSLKEHHOCTL YYETHLIX MApPLIPYTOB CO-
craBura 453,7 km. Ha Tteppurtopum psiaa
PAiOHOB MPOBOAMAOCL 3—4-KpaTHoe 06-
caeaoBaHue y4yactkoB A1 (MOHUTOpPUHIO-

2011. During surveys 346 bird deaths were
registered. On the monitoring route surveys
were carried out seasonally: spring-early
summer (April-mid June), summer (mid
June-August), autumn (September-Octo-
ber). The additional routes were examined
mainly in summer.

Coordinates of all the bird carcasses or re-
mains found were recorded with use a GPS-
navigator, also we noted the location of the
dead bird relative to the electric pole, the
nature of visible damage, the stage of the
corpse decomposition, as far as possible —
cause of death.

Departmental Data

The frequency of disconnections caused
by birds has almost doubled over the past
five years, despite the fact that more than
half of the electric poles were equipped
with protection devices (table 1). It is
proved strengthening the severity of the
problem “Birds and Power Lines” in Belarus.
Now the most of used devices is designed
to scaring birds away and preventing them
to sit down on the crossarm of poles, insula-
tors, or the top of poles.

Despite the fact that the data on the fre-
quency of disconnections of PL 10 kV were
not obtained from all administrative regions
and even districts (for example, they are
completely absent for the Vitebsk, Gomel
and Mogilev districts), the largest number of
bird-caused disconnections in 2001-2010
were registered for exactly this type of lines
(51.3%). The second highest frequency of
disconnections is recorded for PL 110 kV
(41.4%), a small number of accidents — for
PL 35 kV and 330 kV.

In general, for all lines at least 36% of the
disconnections accompanied bird deaths.

The largest number of bird-caused dis-
connections of PL was recorded during the
summer (fig. 2). The share of disconnections
in August was more than 45% of all cases
registered in 2001-2010.

Data on Bird Mortality on PL since the mid
1990-s to 2010

The analysis of data obtained earlier, in-
cluding the information of the Belarusian
Ringing Center and unpublished data about
records of bird deaths made by ornitholo-
gists (table 2), shows that, since the mid
1990-s to 2010, on the territory of Bela-
rus the group of birds most suffered from
PL is the birds of prey (Falconiiformes: 30
individuals, 9 species), storks (Ciconiidae:
19 ind., 2 species), crows (Corvidae: 12
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yuacna: (2)
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Puc. 1. Cxema pas-

MEILLIEHUS YHACTKOB AAST
U3YyHEHUS] CMEPTHOCTU
nmu Ha A3l B 2011 .

Fig. 1. Distribution of

surveyed areas in 2011:

1 — monitoring routes,
2 — additional routes of
surveys.

BbIE MapWpPYTLl), B pe3yAbTate Yero obuwasi
MPOTSPKEHHOCTL 0O6CAeAOBaHHbIX B 2011 T.
ydactkoB Al cocraBuaa 1101,2 km, Ha
KOTOPLIX OLIAO 3ahUKCUpPOBaHO 346 cAy-
yaeB rmbean ntuu. Ha MOHMUTOPUMHIOBLIX
mapupyTtax y‘-léTbl BLIMTOAHSIAUCL TTOCE30H-
HO: BECHA-HA4aA0 AeTa (arnpeAb—CepeAnHa
VIOHS1); AeTO (CepeAMHa MIOHSI—aBrycr);
oceHb (CeHTI6pbL—OKTsIOpPL). Ha AOMOAHM-
TEALHBIX MAPIIPYTaX CBEAEHMsI COBUPAAUCDH
MpeMyIIECTBEHHO AETOM.

[Mpy nepBMYHOM OBCAEAOBAHUM TEPPU-
TOPUX, MAPANMEALHO C OCMOTPOM AUHWA,
MPOBOAMAACL MHBEHTAPM3ALMM BCEX KOH-
cTpykumini ASIT u B NMOA€BLIE AHEBHUMKM 3a-
HOCMAACh MX TMOAPOOHAST XapaKTePUCTMKA
(Ha3BaHMe AMHMM, HOMEPA, MaTePUAA U TUI
Orop, MaTEPUAA U TUTT UBOASITOPOB, HAAUYME
NTULE3ALMNTHLIX YCTPOMCTB, MX PACTIOAOXKE-
HUE M KOAMYECTBO). [TOAPOBHO OMMCHLIBAACS
MapupyT, OLEHMBAACS Tur 6uoTona, npu
HEOOXOAMMOCTM  BLIMOAHSIAUCL — CXEMATU-

yeckme PUCYHKM, POoToChEMKA, hUKCMpo-
BAAUCL KOOPAMHATLI BCEX KAKOYEBLIX TOYEK

MapLpyTa.

ind., 5 species), shorebirds (Charadrii-
formes: 9 ind., 4 species), swans (Cygnus:
8 ind., 1 species) and owls (Strigidae: 5
ind., 2 species).

The most number of bird deaths on PL
was recorded for the White Stork (Cico-
nia ciconia) — 18.4%, Mute Swan (Cygnus
olor) — 9.2%, Goshawk (Accipiter gentilis) —
6.9%, Osprey (Pandion haliaetus), Common
Buzzard (Buteo buteo), Kestrel (Falco tin-
nunculus), Woodcock (Scolopax rusticola)
— 5.7% per each, Eagle Owl (Bubo bubo),
Rook (Corvus frugilegus) and Raven (Corvus
corax) — 4.6% per each.

Among 27 bird species, which were re-
corded killed by electrocution, 8 species
(30%) are listed in the Red Data Book of RB:
Black Stork (Ciconia nigra), Osprey, Lesser
Spotted Eagle (Aquila pomarina), Golden
Eagle (Aquila chrysaetos), Kestrel, Great
Snipe (Gallinago media), Ruff (Philomachus
pugnax) and Eagle Owl.

Results and Discussion

According to results of surveys the aver-
age frequency of bird deaths on PL in 2011
was 3.14 ind./10 km of route (table 3). The
largest number of deaths was recorded for
PL 10 kV, the smallest — for PL 35 kV and
220 kV.

The main reason of bird deaths on PL 10
kV was electrocution, while on other types
of PL generally birds were killed through
collision with wires.

About half of the examined poles of PL 10
kV, where the bird deaths were recorded,
were intermediate poles with “standard”
three upright insulators. The others were in
the anchor, angle, or end two- or three-post
poles, reinforced with additional upright
and/or horizontal insulators and/or switch-
ers with upright structures. These poles
pose the largest risk to birds, taking into ac-
count the fact that the portion of such poles

CBUAETEALCTBA TMGEAM MTULL OT SAEKTPOTOKA: OrnaAéHHbIe epLs, OXKOrn Ha KAKOBE U Aariax. @doro U. C&M_yCCHKO.

Signs of electrocution: singed feathers, burns on the bill and legs. Photos by I. Samusenko.
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MoHuTOpUMHrosbie
mapupyTtsl BA-10 kB

— Coaunropciumii (A),
bapaHoBuyckumii (B),
Croa6uosckmii (C),
Cayukwmii (D) paiioHbl,
BA-35 — Aorovickmii p-H
(E), BA-110 kB — Cayu-
kwii p-H (J), BA-220 kB —
bapaHosuyckmii p-H (K).

Monitoring routes along
PL 10 kV — Soligorsky
(A), Baranovichsky (B),
Stolbtsovsky (C), Slutsky
(D) regions, PL 35kV —
Logoysky region (E), PL
110 kV — Slutsky region
(), PL 220 kV — Bar-
anovichsky region (K).

YYETUMKM MPOXOAMAM MO MAPWPYTY MOA
AVIHVEN, OCMATPUBAasi MOBEPXHOCTb 3EMAM,
OCOBEHHO TIMATEALHO — B PaioHe KaXKAOW
oropbl. AAsi y4&Ta HaceAeHusl MU M Ha-
OAIOAEHMSI 34 VX MOBEAEHUEM MCTOAL3OBAHDI
6UMHOKAM 1 3pUTEAbHBIE TPYOLI. Taioke otme-

YHaAOCh HAAMUME CAEAOB YKM3HEAESITEALHOCTU
XMIWHDLIX >KUBOTHDLIX (AVleVl HOPDLI, MNMOraaku
XUWHLIX NTMU M T. 1.). [pu obHapy>keHn
TYWEK VAV OCTAHKOB MOrMOWMX MTUL (OUK-
CMPOBaAM KOOPAMHATLI MeCTa C MOMOLILIO
npubopos GPS, ONMpeAeAsiAu PacroAosKe-
HUWE MTULIbI OTHOCUTEALHO OIOPbI, XapaKTep
BMAMMbIX MOBPEXAEHUI, CTAAMIO YTUAU3ALIMU
Tpyra, Mo BO3MO>KHOCTU — MPUYNHY CMEPTMU.

out of a total number of poles of PL 10 kV is
only 10-20%.

The most poles of high-voltage PL, where
the bird mortality was registered, were fit-
ted with BPD, while the PL 10 kV were not
retrofitted at all. PL 35 kV were retrofitted
in rare cases under specific conditions, for
example, large birds (White Stork) regular
nesting on poles, etc.

During surveys conducted along PL 10—
220 kV we recorded the death of 346 birds
of 29 species (table 4). Among them we
registered 6 species listed in the Red Data
Book: Kestrel, Little Owl (Athene noctua),
Common Gull (Larus canus), Ruff, Black-
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BeAoMcTBE€HHbIE AAHHbIE

O6 ycraeHnM ocTpoThbl MPobAeMb! «[TTmLbl
n ASI» Ha Tepputopumn beaapycn rosoput
TOT (paKT, YTO 34 MOCAEAHME MSITh AT YacToTa
OTKAIOYEHMI C ydacTMeM MTUL BLIPOCAA MOY-
TV BABOE, HECMOTPSI Ha TO, YTO BGOAbLIE MMO-
AOBMHDI OTMOP OTKAIOYABIUMXCSl AVHUIA ObIAK
CHabGKEHbBI 3aWMUTHLIMU MPUCTIOCODAEHMSIMU
(TabAa. 1). B HacTosllee Bpemsi MPUMEHsIEMbIE
YCTPOMCTBA NMPEUMYILECTBEHHO OCHOBAHLI HA
CO3AaHUM MOMEX MTULAM, T. €., MPEAOTBPa-
IEHMM UX MOCAAKM Ha TPaBEPCY OMopbLl, Haa
MOABECHLIMM U3OASITOPAMM AU Ha BEPLIMHY
onopbl. Hanboaee pacripocrpaHeHsl pasany-
HbIE KOHCTPYKUMM «epliei», «Peb&HOK» 1
BEPTYILEK, U3TOTOBAEHHbIE U3 MeTaaAa. B no-
CAEAHME TOAbI Pa3paboTaHbl HOBLIE TUMLI 3a-
wnTLI ASIT M3 AUSAEKTPUYECKMX MaTEPUAAOB:
yCTpoiicTBO TMNa «rpebénkar (YOII-T) pas-
pabotku PYIT «TOMEAbSHEPro» AAsl 3alMTDLI
BO3AYLIHOTO MPOMEXKYTKA «POBOA BEPXHEW
hasbl — TAra HUOKHEN TpaBepCLl» Ha >KeAe-
306€eToHHbIX onopax BA-110 kB Bcex TUMOB;
M30ASILMSI TOKOHECYLLEro MPOBOAA U TPaBep-
cbl onopbl A3 ¢ MOMOLLIO «M30AMPYIOWMX
HaKAQAOK» U3 TOAMMEPHLIX MAaTepUaroB
npowuseoactBa [1OOO «KoHTtakT-IAeKTpo» (T.
[POAHO) AAsI 3AWMTBI BO3AYIUIHOTO NMPOMEKYT-
Ka «MPOBOA BEpPXHeN hasbl — Tsra HWKHen
TPaBEPCLI» HA YKEAE300ETOHHLIX onopax BA-
110. B nepByto o4epeAb MMM Ha4YaAn obopy-
AOBATLCsl HanboAee MPODOAEMHbIE AAsI SHEP-
reTUKOB YYacCTKM AVHUIA. OLEHUTL PeaAbHYIo
3(pPEKTUBHOCTL HOBOBBEAEHWMI TMOKa He
MPEACTABASIETCSI BO3MOKHLIM M3-3a KpaiHe
OrPaHMY€HHOrO MPVMEHEHUs] AAHHBLIX CrOo-
COOOB 3aWMTLI U MAAOTO OBLEMA HAKOMAEH-
HbIX AAHHLIX MO cMepTHOCTM nTuu Ha ASI.

Tailed Godwit (Limosa limosa), Corncrake
(Crex crex). Considering the information
obtained previously (data of ringing and
records of bird deaths until 2010) the list
of birds that were recorded being killed on
PL in the territory of Belarus, may be added
and consists of 46 species, 12 of which are
in the Red Data Book of the Republic of Be-
larus.

Analysis of seasonal trend of bird mor-
tality on PL was made on the basis of the
results of survey on the monitoring routes,
where examinations were carried out sev-
eral times during the season (fig. 3). The
death of birds on PL was negligible in April
2011. The mortality of birds was gradually
increasing from May to August, and, on the
contrary, reduced in the autumn. The dy-
namics of bird-caused disconnections of PL
(see fig. 2) seems to be similar to the trend
of the bird mortality on PL.

The list of bird species killed on PL was
changing significantly during the season of
surveys: 5 species predominated in differ-
ent months by mortality rate. The highest
mortality was noted for the Starling (Stur-
nus vulgaris) in June (23.5%), July (58.8%),
August (60%) and October (30.4%); for
the Rook — in May (26.1%), June (35.3%),
July (15.7%) and September (18.4%); for
the Jackdaw (Corvus monedula) — in May
(13.0%), September (18.4%) and October
(17.4%); for the White Stork — in August
(20%); for the Lapwing (Vanellus vanellus)
—in October (21.7%).

It is clear that increasing the number of
bird deaths on PL at the end of May and
June is caused by the fledging of young,

Ta6a. 1. O6was nHepopmaLmsi 06 OTKAIOHEHUSIX € yHacTuem nu Ha BA-10-330 KB v yCTAHOBAEHHDIX HA HUX MTULIE3AUMNTHBIX YCTPOMCTBAX
(2001-2010 rr., no AaHHbIM [TIO «beasHepro»).

Table 1. General information about bird-caused disconnections on PL 10-330 kV and bird protection devices (2001-2010, data of the

“Belenergo” Concern).

Bcero
OTKAIOYEHMM B
2001-2010 rr.
Total disconnec-

OTKAIOYEHMH B
2001-2005 rr.

OTKAIOYEHMI B
2006-2010 rr.

EcTL 3ammTa Het 3ammrii

tions in 2001- Disconnections Disconnections With bird pro- Without bird pro-
O6aacTs / Region 2010 in 2001-2005 in 2006-2010 tection devices tection devices
bpecrckas / Brest 451 175 276 192 220
Butebckas / Vitebsk 525 203 322 298 127
Fomeanckasi / Gomel 214 64 150 104 15
IpoaneHckas / Grodno 705 260 445 198 331
MuHckast / Minsk 240 60 180 107 82
Moruaésckast / Mogilev 194 56 138 79 2
Bcero / Total 2329 818 1511 978 777
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Hecmotpst Ha To, 4TO AaHHLIE O YacToTe OT-
KAtodeHuii BA-10 kKB 6biAM MpeACTaBAEHDLI HE
MO BCEM palfioHaM M AKe OBAACTSIM (Harpu-
Mep, MOAHOCTBLIO OTCYTCTBYIOT OHU AAst Bute6-
ckoi1, FTomeALckoli 1 MorMAEsckol obA.), Hau-
BOAbLIEE KOAVYECTBO ABAPUIHDIX OTKAIOUEHMIA
c yyactvem ntuu B 2001-2010 rr. npuxoam-
AOCb MMEHHO Ha 3ToT Tin AuHui (51,3%).
Ha BTOpOM Mecre Mo 4yactore OTKAIOYEHWA
pacnoaaratorcst BA-110 kB (41,4%), He3Ha-
YUTEALHOE KOAMYECTBO aBaPUil MPUXOAUTCS
Ha BA-35 n BA-330 kB.

B uerom arst Bcex AMHMI He meHee 36%
CAYYAEB OTKAIOYEHUI COMPOBOXKAAAOCL V-
6eAbIo MTULL.

Ha AeTHMe MecsLbl MPMXOAMAOCH HAMBOAL-
wee 4nmcro oTkAatodeHuit A3l ¢ yyactvem
ntvu (puc. 2). Ipu 3ToM, AOASI OTKAIOYEHUI
B aBrycre npesbiwaer 45% ot Bcex 3aperu-
crpupoBaHHbIX B 2001-2010 rr. cayyaes.

Cgeaenms o rubeamn ntuu Ha A1 ¢ cepe-
AvHbI 1990-Xx mo 2010 r.

AHaAM3 paHee MOAYYEHHLIX AQHHbIX, BKAIO-
yaoumii MHcpopmaumio beaopycckoro ueH-
TPa KOALLIEBAHMSI M  HEOMYOAMKOBAHHDLIX
CBEAEHMI1 O perucrpaumy normbumx —nmmu
CrELMAAMCTAMU-OPHUTOAOTaMM (TabA. 2), ro-
BOPWUT O TOM, YTO Ha Tepputopumn beaapycu 3a
rnepuoA ¢ cepearHnl 1990-x roaos no 2010 .
Hanboaee yacto Ha ADI1 normbam AHEBHbIE
xuwHble bl (Falconiiformes: 30 ocobeir,
9 BuaoB), aucrul (Ciconiidae: 19 ocobeit, 2
BMAQ), BpaHoBbie (Corvidae: 12 ocobein, 5 Bu-
A0B), Kyavku (Charadriiformes: 9 ocobein, 4
BMAQ), Aebean (Cygnus: 8 ocobeit, 1 BUA) u
coBbl (Strigidae: 5 ocoben, 2 BuAQ).

DoAble BCero 3aperncrpmpoBaHHLIX CAyYa-
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Puc. 2. Ce30HHas AMHAMMKA aBapUIiHbIX OTKAIOYEHMI C ydactmem ntvu Ha A3l
10, 35, 110, 220, 330 kB Ha tepputopum beaapycu 3a nepuoa 2001-2010 rr., no
AaHHLIM [TIO «beasHepro» (n=2165).

Fig. 2. Seasonal dynamics of bird-caused disconnections on PL 10-330 kV in
Belarus in 2001-2010, data of the “Belenergo” Concern (n=2165).

mostly crows. The growth of the mortal-
ity of birds on PL in July—August is due to
a sharp increase in numbers not only the
local populations of birds, but also due to
increased migration of birds from other
regions.

The majority of bird deaths on PL are
confined to the open habitats (fig. 4). The
death of the birds most frequently observed
during the period of harvesting, mowing,
plowing, when the fields and hay meadows
have an increased number of birds. A cer-
tain dependence in the increasing of bird
mortality can be noted, when PL locate near
the large agricultural complexes, as well as
near the water bodies, where, as a rule, the
birds are concentrated because of the abun-
dance of food

Conclusions

Despite the use of various BPD a number
of disconnections on PL in the medium and
high voltage ranges on the territory of Be-
larus has almost doubled for the past five
years in comparison with the previous five-
year period. This indicates a lack of effec-
tiveness of existing techniques for protec-
tion and the need to review approaches to
the prevention of bird deaths on PL. In Be-
larus, as well as in Russia (Saltykov, 2003;
Matsyna, 2008) and Kazakhstan (Karyakin,
20006), the largest number of bird deaths
from electrocution are observed at PL 10
kV. Electric poles that pose the greatest risk
to birds are widespread concrete poles of
PL 10 kV with a metal crossarm and upright
insulators, especially the angle and anchor
poles. A significant number of birds of me-
dium and large sizes die at PL-110 kV due
to collisions with wires.

The total list of birds which deaths from
electrocution or collision were registered on
the territory of Belarus (including previously
obtained data) includes 46 species, 12 of
which are listed in the Red Data Book of
RB. Basing data of surveys in 2011 at least
about 200 thousand birds die on PL every
year, including at least 185 thousand are
killed on PL 10 kV. Considering these facts,
we would like to mention the significant
negative impact pf PL on certain species of
large birds, for example, the Golden Eagle
and the White Stork.

If, until recently, the Golden Eagle pop-
ulation in Belarus was assessed as stable
with a number being 25-35 breeding
pairs (Red Data Book of Belarus, 2004),
but today, according to experts, it is 5-7
pairs (V. Dombrowsky, pers. comm.). In
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Ta6a. 2. KoAndecTBo MTuL, AAsI KOTOPLIX OTMEYEHA TMOEAL B PE3YALTATE MOBPEXKAEHMS SAEKTPOTOKOM MAM CTOAKHOBEHMSI C MPOBOAAMM U OI1O-
pamu A3l Ha Tepputopum beaapycu 3a nepuoa c cepeanHnl 1990-x roaos rno 2010 .

Table 2. Number of bird deaths from electrocution or collision on PL in Belarus from the middle 1990-s to 2010.

Bua / Species

Aannbie Lentpa
KOABbLIEBAHMS
Data of the Ringing Center

TMoAeBble perncrpaumm
ru6eam nTmu
Field registrations Bcero / Total

bGeaorobuiin rych (Anser albifrons)
Nebeas-umnyH (Cygnus olor)
YépHbiit aucr (Ciconia nigra)

beanit anct (Ciconia ciconia)

Ckona (Pandion haliaetus)

Ayrosoit AyHb (Circus pygargus)
bGoaotHbil AyHb (Circus aeruginosus)
TerepessTHUK (Accipiter gentilis)
OB6LIKHOBEHHDIN KaHIoK (Buteo buteo)
3umnsik (Buteo lagopus)

Manbih noaopAuk (Aquila pomarina)
bepkyt (Aquila chrysaetos)
O6bIkHOBEHHas1 rycteAbra (Falco tinnunculus)
Cepas kyponatka (Perdix perdix)
BaavawHen (Scolopax rusticola)
Ayneab (Gallinago media)

TypyxraH (Philomachus pugnax)
Yubuc (Vanellus vanellus)

DduavH (Bubo bubo)

Ywacras cosa (Asio otus)

Coiika (Garrulus glandarius)

Taaka (Corvus monedula)

[pay (Corvus frugilegus)

Cepast BopoHa (Corvus corone)
BopoH (Corvus corax)

YépHbii Apo3a (Turdus merula)
[MpocsHka (Emberiza calandra)

Bcero / Total

u & W o

—_

33

1 1

2 8
- 3
10 16
- 5
1

1 1
5 6
4 5
- 1
1 1
- 5
4 5
1 1
5 5
1 1
2 2
1 1
4 4
- 1
1 1
2 2
2 4
1 1
4 4
1 1
1 1
54 87

eB rmbean Ha ASI NPUXOAMAOCH Ha 6EAOTO au-
cra (Ciconia ciconia) — 18,4%, Ae6eas-umrmyHa
(Cygnus olor)—9,2%, TetepessiTHuKa (Accipiter
gentilis) — 6,9%, cxony (Pandion haliaetus),
0BLIKHOBEHHOTO KaHIoKa (Buteo buteo), oObIK-
HOBEHHY!0 nycreAbry (Falco tinnunculus), BaAb-
AuHerna (Scolopax rusticola) —no 5,7%, pyan-
Ha (Bubo bubo), rpaya (Corvus frugilegus) un
BopoHa (Corvus corax) — no 4,6%.

Cpean 27 BMAOB MTULL, AASI KOTOPLIX OTMeYe-
Ha mbeab Ha AS, 8 Bnaos (30%) 3aHeceHbl
B KpacHyto kHury Pb: uépHbii anct (Ciconia
nigra), cxomna, Maabli MOAOPAMK (Aquila
pomarina), 6epkyt (Aquila chrysaetos), 0ObIK-
HOBEHHas1 MyCTeAbra, Ayrneanb (Gallinago media),
TypyxTaH (Philomachus pugnax), coyanH.

the north, where the main part of the
population breeds, a total of four pairs are
registered in recent years (Dombrovsky,
Ivanovsky, 2009). The Golden Eagle pop-
ulation in Belarus is close to extinction,
and the impact of PL could be critical to
the population due to the high mortality
from electrocution that is noted according
to the analysis of ring recovers in the ter-
ritory of the country.

Electrocution is one of main reasons for
the death of White Storks (Riegel, Winkel,
1971; Oatley, Rammesmayer, 1988; Fie-
dler, 1999 et al.). The problem of mortal-
ity of storks on PL is worsened by the fact
that the birds throughout the range be-
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Pe3yALTaTbl MOAEBBLIX MCCACGAOBAHMIA B
2011 r. n nx ob6cykaeHme

[To pesyAstatam MOAEBLIX MCCAEAOBAHWUI
yactota rmbean nmiu Ha Al B 2011 r. co-
ctaBuAa B cpeaHem 3,14 oc./10 km mapu-
pyTa (taba. 3). Hamboabliee 4mcro caydaes
oTMeyeHo Ha BA-10 kB, HaumeHbliee — Ha
BA-35 kB 1 220 kB. Caeayer otTMeTUTb, YTO
peaAbHble nokasarean rmbéean nrmu Ha ASM
MOTYT 3HAYUTEALHO MpeBbILAaTh 3aPUKCUPO-
BaHHDLIE MOKA3aTeAM BCAEACTBUME BO3MOXKHOW
6LICTPOM YTUAM3ALIMM TPYTOB MOrMOWMX MTULL
Ha3€MHbIMM U MepHaTbiMU XulHMKamm (Can-
TbIkOB, 2003). Tak, Ha HEKOTOPLIX yyacTKax
MapIIPYTOB C BLICOKOVW MAOTHOCTLIO obuTa-
HUst Aucel (Vulpes vulpes), AomawHux cobak
(Canis familiaris)  ApyrMX XMIIHUKOB CAy4au
mbean nmuu Ha ASI Boobuwe He B6biAM OT-
MeueHbl. [1pu 3TOM, TakoBblE PErMCTPUpPOBA-
AVCb HA COCEAHMX, U3OAMPOBAHHBIX MEAMO-
PATUBHLIMM KaHaAAMM y4acTKax.

Ha BA-10 KB 0OCHOBHOW NpuUYnHOi r’mbean
MTUL SIBASIAOCh MOPAKEHUE SAEKTPOTOKOM,
HA OCTaAbHDLIX TUMAaX AMHWI OOALIIMHCTBO
MU TMBAO B pE3yALTaTE CTOAKHOBEHMsI C
nposoaamu ASIT.

OKOAO MOAOBUHBI OCMOTPEHHbLIX onop BA-
10 kB, rae 3adpukcvpoBaHa rmMbeAb MTULL,
SIBASIIOTCST  POMEIKYTOYHLIMM  OMOpamMu  CO
«CTAHAAPTHLIM HAaBOPOM» U3 TPEX, MPEUMy-
IEeCTBEHHO  (hapOpPOBLIX,  U3OASITOPOB.
OcraBwascsi 4actb CAy4aeB MPUXOAUTCS Ha
aHKEpPHbDIE, YTAOBbIE AMOO KOHLIEBLIE OMOPDI,
VIMEeloIME B OCHOBAHUM ABA MAU TPU SKEAE30-
6ETOHHDLIX CTOADA, YCMAEHHDLIE AOTIOAHUTEAL-
HBbIMM WTLIPEBLIMU U/MAU TOPU3OHTAALHBLIMU
U3OASITOPaMKU U/VAU C oOTnalikoit. VimeHHO
TaKMe Oropbl MPEACTABASIIOT HaMBOADbLIYIO
OMACHOCTL AASI MITULL C YYETOM TOTO, YTO MX
AOAs1 cpeam Bcex ornop BA-10 kB cocraeasier
avub 10-20%.

Ta6A. 3. [MokasateAm CMEPTHOCTM MTUL Ha Y4ETHbIX MapupyTtax B 2011 r.

Table 3. Data of bird mortality on surveyed routes in 2011.

Yacrota

MpoTsmxEHHOCTD Koa-Bo CAyYaeB

yuétHpiX  morm6umx  rmbeam nTmu,

MapupyToB, KM nTmu, oc. 0oc./10 Km

Length of sur- Number of Rate of bird

Hanpsixkenmne A veyed routes, dead birds, mortality,
Voltage of PL km ind. ind./10 km
10 kB 326.8 296 9.06
35 kB 106.8 3 0.28
110 xB 603.4 45 0.75
220 xB 64.2 2 0.31
Bcero / Total 1101.2 346 3.14

IMycreabra (Falco tinnunculus), noru6was Ha BA-10 kB.
@doro U. CamyceHKo.

Kestrel (Falco tinnunculus), killed by electrocution on
PL 10 kV. Photo by I. Samusenko.

come to use electric poles for nesting. If in
Belarus the White Stork nested almost ex-
clusively on trees, roofs of houses or sheds
at the end of 1960-s, a quarter of all nests
were located at the electric poles by 2004
(Samusenko, 2007). In recent years, this ten-
dency is heightened: the number of nests on
poles in the monitoring territory, which is lo-
cated in the floodplain of the Pripyat river,
reached 61% in 2011. The lack of nesting
places preferred in the past (trees and roofs)
is especially actual in the face of increasing
the species population in recent years. As a
result, more and more mass nesting of storks
on electric poles becomes one of the most
urgent aspects of the problem “Birds and
Power Lines”. It manifests itself in the mass
death of birds on PL and in the reducing of
reproductive potential due to non-alternative
destruction of nests, as well as in the large-
scale biological damage inflicted by storks
(shorting and damage of wires, premature
wear of poles, etc.) (Samusenko, 2011).

The surveys carried out by us have al-
lowed assessing roughly the importance
of the problem “Birds and Power Lines” in
the territory of Belarus. In the future, we are
going to continue the research to develop
approaches to reduce the bird mortality and
minimize accidents on PL.
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YraoBble ornopbi AM60
onopeul ¢ ornariko A3l
10 kB co wrbipeBbiMu
M3OASITOPaMM MPEA-
CTaBASIIOT HAMGOABILYIO
OIMAacHOCTL AAST MTTHLL

Angle poles or poles
with switchers and
upright insulators pose
the greatest risk to
birds.

GoabwmHcTBo onop A3l BLICOKOro Hanpsi-
JKEHUs1, Tae ObIAd 3apPerucTpupoBaHa rMoeanb

nTmU, ObIAM  CHAGXKEeHbl MNTULIe3AMTHBLIMU
ycTpoiictBamm, B TO Bpemsi kKak BA-10 kB
BooOle HE MMeAM 3awmTbl, a Ha BA-35 kB
YCTPOWCTBA 3aWMTLI MPUMEHSIAUCL B PEAKMX
CAyYasiX, Harpumep, Mpv PEryASIPHOM THe3-
AOBAHMM KPYMNHLIX NTML (BeAoro amcra) Ha
oropax u T. M.

Bcero 3a Bpems MOAEBLIX MCCAEAOBAHMI Ha
YYETHLIX Maplpytax BAOAL BA-10-220 kB
otmedeHa rmbeab 346 ocobeil NTULL, OTHOCS-
wMxcsi K 29 Buaam (Taba. 4). Cpean HUX WwecTb
BUAOB- «KPACHOKHM>KHMKOB» : OéblKHOBeHHaﬂ
MycTeAbra, AOMOBbLI Cbid (Athene noctua),
au3as vanka (Larus canus), TypyxrtaH, GOAb-
Wwom BepeTeHHMK (Limosa limosa), kopocteAnb
(Crex crex). Heckoabko ocobeli nornbumx
MTULL YAAAOCDH OTNPEAEAUTL A0 POAA AU OTPSI-
AQ, AASI OCTATKOB CEMM MTULL CUCTEMATUYECKAST
MPUHAAEKHOCTL He BbisiBAeHa. C yuyérom
paHee MOAyYEHHON WHopMmaumm (AaHHbLIE
KOABLIEBAHMSI M PETMCTPALIMM MOTMOWMX MTULL
A0 2010 r.) CMCOK MTUL, AASI KOTOPLIX yCTa-
HOBAeHA rmbeAb Ha AJIT Ha Tepputopun be-
AAPYCH, MOXKET ObITb AOTTIOAHEH M COCTABASIET
46 BKAOB, 13 KOTOPLIX 12 3aHeceHbl B Kpac-
Hyto KHUry Pecriybanku beaapyco.

B ueaom okaszaroch, 4to Goaee noasepike-
HbI ru6e/w1 OT MOPAKEHUST SAEKTPOTOKOM UAU
YAQPOB O MPOBOAA BpaHoBbLie (copoka Pica
pica, raaka Corvus monedula, BOPOH, cepast
BopoHa Corvus cornix, rpay) v OObIKHOBEH-
Hble cKBOpLUbI (Sturnus vulgaris). VIx aAoAast ot
BCEX 3aPErMCTPUPOBAHHLIX CAYYAeB COCTaBU-

Aa 44% n 35%, coOTBETCTBEHHO. AOASI APYTUX
BOPOOLUHDBIX, auCTOOOPasHbIX (BeAblt amcr)
M PXKAHKOOOPA3HDLIX (KYAMKM, YaiKu) COCTa-
BUMAQ OKOAO 5% OOLEero 4ncra OTMEYEHHDIX
cayyaes rmbean, Ao 2% MPUXOAMAOCH Ha CO-
KOAOOBPA3HBIX M FOAY6e0OPAasHbIX.

[NpeacTtaBA€HHOCTL NTULL PA3AMYHDLIX CUCTe-
MaTUYECKMX IPynr B CrMIMCKE BUAOB->KEPTB Ha
BA-10-35 kB He vMMeeT 3HAYMTEAbHLIX OT-
AMUMI OT OBWeN KapTMHBI CMEPTHOCTM, YTO
CBSI3aHO C T€M, YTO MMEHHO Ha AAHHLIX AU-
HUSIX OTMEYEHA OCHOBHAsl Macca normbumx
Ha ASIT ntmu.

DoAblIOE KOAMYECTBO BPAHOBLIX MTUL B
crivicke eptB ASIT OBLSICHSIETCS] SKOAOTU-
YECKMMM OCOBEHHOCTSIMM  AQHHBIX BMAOB:
CKAOHHOCTBIO K arperaumy B KPYMHbLIX FHe3-
AOBDLIX M KOYEBOYHLIX CKOMAEHMSIX (0coBeH-
HO AAS TAAKM U IPaya); BLICOKOM MAOTHOCTLIO
HaceAeHMs! B OTKPLITbIX BMOTOMax B 30HE pac-
noaoxkenust ASlT; NpeApPacnoAO’KEHHOCTLIO
K MACCOBLIM, PErYASIPHBLIM MOCAETHE3AOBLIM
KO4Y€BKaM; TMPEANOYTEHMEM OTKPLITLIX KOP-
MOBbDIX 6VlOTOl'lOB; AKTUBHLIM UCIMOAL3OBAHU-
em ornop A3l B ka4ecTse rpynmnoBbIX MPUCaA
M AASI THE3AOBAHMS (raaka, BOPOH, CKBOPELL).
B psiae caydaes noa 0AHOM onopoin hukcu-
poBaAach rMOEAb HECKOABLKMX MTULI OAHOTO
Buaa. OAHOBpEMEHHasi MX rMbeAb Mpoumc-
XOAUAQ, KaK MpaBUAO, MpPU CUMHXPOHHOM
B3AEéTe rpynrbl. MakcMmMasbHOEe KOAMYECTBO
norvéwmx ML, 3aperMcTPUPOBAHHLIX MOA
OAHOM Oropoit, Aocturaro 16 ocobeii. Mpu
3TOM, MO pe3yAbTaTaM BU3YaAbHOTO OCMOTPA
TPYMOB, MEPUOA C MOMEHTA rMbeAn nmmu B
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Ta6A. 4. KoAn4ectBo m AOAsI cAydaes rmbeAn NTUL Ha YHETHLIX MapWpyTax (anpeab—oKktsi6ps 2011 r.).

Table 4. Number and rate of observation of dead bird on surveyed routes (April-October 2011).

10-35 kB 110-220 xB Bcero

10-35 kV 110-220 kV Total
Bua / Species n % n % n %
Kpsikea (Anas platyrhynchos) 1 0.3 2 4.3 3 0.9
bGeawitt anct (Ciconia ciconia) 11 3.7 6 12.8 17 4.9
OO6bLIKHOBEHHDIN KaHIOK (Buteo buteo) 3 1.0 0.0 3 0.9
Ayrosoit AyHb (Circus pygargus) 0.0 1 2.1 1 0.3
O6uIkHOBeHHas rycreAbra (Falco tinnunculus) 3 1.0 0.0 3 0.9
Kopocrean (Crex crex) 0.0 1 2.1 1 0.3
boabluoit BepeteHHMK (Limosa limosa) 0.0 1 2.1 1 0.3
Tpashuk (Tringa totanus) 1 0.3 0.0 1 0.3
Typyxran (Philomachus pugnax) 0.0 3 6.4 3 0.9
Yubuc (Vanellus vanellus) 0.0 8 17.0 8 2.3
Cusas vaiika (Larus canus) 1 0.3 0.0 1 0.3
O3zépHas yaiika (Larus ridibundus) 2 0.7 1 2.1 3 0.9
Kpauka (Chlidonias sp.) 0.0 1 2.1 1 0.3
Bsixupb (Columba palumbus) 1 0.3 2 4.3 3 0.9
T'oay6n (Columba sp.) 1 0.3 2 4.3 3 0.9
Yiacras coBa (Asio otus) 1 0.3 0.0 1 0.3
Aomosbiit coid (Athene noctua) 1 0.3 0.0 1 0.3
Copoka (Pica pica) 7 2.3 0.0 7 2.0
laaka (Corvus monedula) 52 17.4 0.0 52 15.0
Ipau (Corvus frugilegus) 57 19.1 1 2.1 58 16.8
Cepast BopoHa (Corvus corone) 5 1.7 0.0 5 1.4
BopoH (Corvus corax) 24 8.0 3 6.4 27 7.8
OG6LIKHOBEHHLIN CKBOpeL (Sturnus vulgaris) 118 39.5 2.1 119 34.4
boablast cuHnua (Parus major) 1 0.3 0.0 1 0.3
YépHbInt Apo3A (Turdus merula) 1 0.3 0.0 2 0.6
Psi6uHHumk (Turdus pilaris) 2 0.7 1 2.1 3 0.9
[leBunin Aposa (Turdus philomelos) 1 0.3 5 10.6 5 1.4
3apsiHka (Erithacus rubecula) 0.0 2 4.3 2 0.6
YepHoroaoBasl caaska (Sylvia atricapilla) 0.0 1 2.1 1 0.3
Myxonoska-necrpyuika (Ficedula hypoleuca) 1 0.3 0.0 1 0.3
Moaesoli Bopobeir (Passer montanus) 1 0.3 0.0 1 0.3
Menkue BopobbuHblie (Passeriformes sp.) 1 0.3 0.0 1 0.3
HeonpeaeaéHHbie sp. 2 0.7 5 10.6 7 2.0
Bcero / Total 299 100.0 47 100.0 346 100.0

TaKoO¥ rpyrirne Mor BapbLMpoBarth o1 1—2 AHel
A0 1-1,5 n 6oree mecsues.

CoOTHOIWEHME BMAOB MTHL, Ybsl TMOEADb OT-
MeyeHa Ha BA-110-220 kB, kapavHaabHO
OTAMYAeTCsl OT KapTMHBI CMEPTHOCTU MTULL Ha
3T cpeaHero HarnpspkeHusl. AOAs BPAHOBbBIX
M OOLIKHOBEHHOTO CKBOPLA OTHOCHUTEALHO
HeBeAuka — 9% u 5%, cootBetctBeHHO. Cpe-
AV AOMMHAHTOB, 4bsi AOAsl mpeBblwara 10%
3apermcTPMpPOBAHHLIX CAyYaeB, MPUCYTCTBY-
IOT B OCHOBHOM MTULILI CPEAHUX U KPYIHbBIX

pasMepoB: prkaHkooOpasHuie (33%), rnpeu-
MYLWECTBEHHO CPEAHMX PA3MEPOB BOPOOLU-
Hole (21%, MCKAIOYast BPAHOBLIX M CKBOPLA),
ancroobpasHoie (14%).

AHaAM3 CE30HHOM AMHAMMKM CMEPTHOCTU
nmvu Ha A3l npoBeA&H Ha OCHOBaHUM pe-
3YALTATOB OOCAEAOBAHMIT HA MOHUTOPVHIOBbIX
MapupyTax, rae y4étHble padoTbi MPOBOAM-
AVCb HECKOABLKO Pas 3a ce30H (puc. 3). Tmbean
ntvu Ha AJT B anpeae 2011 r. 6uiaa He3Ha-
ymteAbHa. C Mast Mo aBrycr HABAIOAAACSI MOCTe-
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Puc. 3. Ce3oHHas
AMHAMUKa rmbean niu
Ha MOHUTOPUHIOBbIX
mapupytax B 2011 r.
(n=216).

Fig. 3. Seasonal trend
of bird mortality at the
surveyed routes in 2011
(n=216).

Puc. 4. Pacnipeaererne
cAydaeB rmbeAn nTvu Ha
A3I1 no vnam 6umoro-
noB B 2011 r. (n=346).

Fig. 4. Distribution

of bird deaths on PL
according to habitats in
2011 (n=340).
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MEHHDIV MOALEM YPOBHSI CMEPTHOCTU MTULL, a
B OCEHHME MECSILILI, HAOBOPOT, COKPALEHME.
OYEBUAHO, YTO AMHAMMKA OTKAtoHdeHuin ADI
C yyactmem Mmu 1 cmepTHoCTM v Ha AT
VIMEIOT CXOAHDIN XapakTep (cm. puc. 2).

BuaoBoii cocras normbumx Ha A3l nmmu
CYLIECTBEHHO WM3MEHSIACSI Ha MPOTSYKEHMMU
ce3oHa OOCAEAOBaHMSI: B pasHLIE MECsLbI
Mo CMEPTHOCTM AOMMHMPOBAAM TiSITb BUAOB.
OBLIKHOBEHHDI CKBOPELI AOMMHUPOBAA MO
KOAMYECTBY PErncTpaumii ruéeam B MIOHE
(23,5%), wviione (58,8%), aerycre (60%) u
okTsibpe (30,4%); rpad — B mae (26,1%),
mioHe (35,3%), uiore (15,7%) u ceHtsibpe
(18,4%); raanka — B Mae (13,0%), ceHTsi6pe
(18,4%) un oktsibpe (17,4%); GeAblii auct — B
aerycre (20%); unbuc (Vanellus vanellus) — B
okTsibpe (21,7%).

OyYeBUAHO, YTO yBEAMYEHME YMCAA MO-
rmbumx Ha ASI NTML B KOHLE Masi—MioHe
CBSI3aHO C HAYaAOM BbLIA€TA U3 THE3A MO-
AOAHSIKA, B OCHOBHOM pPAaHHErHe3ASIMXCs
BpaHoBbLIX. [IAOXO ymelome AeTtatb MOAO-
Able MTUULI B MEPBYIO OYEPEAL CTAHOBSITCS
>keptBamm ADIM. AHAAOrMYHLIM 0OpPa3oMm,

Bogoem | water

L none | field
50%

nyr [ meadow _| — ol

24%

poct rubeam ntmu Ha ASI B niore—aBrycre
MPOUCXOAUT 3a CYET PE3KOro YBEAUYEHMUs
KOAMYECTBA HE TOALKO MECTHLIX TFHE3AsI-
IWMXCSl MTUL, HO U 3a CYET YCUAEHUS MU-
rpaumMm U3 ApPYrmx perMoHoB. VIMEHHO Ha
KOHEL MIOASI—aBIyCT NMPUXOAUTCST BLIAET U3
rHE3A M OCHOBHOW MEPMOA OCEHHEWN MU-
rpaumm 6eAoro ancTa u psiaa APyrmx Kpyr-
HBIX NTMU. B CeHTsI6pe MHTEHCMBHOCTb KO-
YE€BOK M MUTpauMy MHOIMX NTUL MAET Ha
cnaa, B YaCTHOCTM, OHa 3aKaHYMBaeTCsl y
aNCTOB, HEKOTOPLIX BOPOOLMHLIX M Ap.
Tem He MeHee, B OCEHHME MECSLLI MOXET
HaBAIOAATBLCSI BCMIAECK MUTPALMOHHOM aK-
TMBHOCTMU PsIAQ AAALHUX MUTPAHTOB, TaKMUX,
KaK KYAMKMU.

[MoaaBAsitolee GOABLWMHCTBO CAYYaEB M-
6eAm nmuu Ha ASIT MpuypoY€eHbl K OTKPLITHIM
TMnam 6uotornos (puc. 4). [ubean nTuu Ham-
6oAee HacTo OTMeYaAach B MepProA yOOpKu
3€PHOBbIX, CEHOKOIIEHMs, MaxoTbl, KOrAa
Ha MOASIX M CEHOKOCHBLIX Ayrax OTMeYaeT-
Csl TMOBLILIEHHAsl YMCAEHHOCTL TMEepPHATbIX.
OnpeaeréHHasl 3aBMCMMOCTL  YBEAUYEHMsI
CMEPTHOCTM MTUL NMPOCAEKMBAETCSl U B CBSI-
31 ¢ pacrnorokenmem AT BOAM3M KPYTHDLIX
CEALCKOXO3SIICTBEHHLIX OBLEKTOB, & TaKXKe
MO COCEACTBY C BOAOEMAMM, TAE, KaK MpPaBu-
AO, MTULIbI KOHLIEHTPUPYIOTCST BBUAY OBMAMSI
KopMma.

3akAloyenmne

Hecmotpst Ha McCroAb3oBaHME PasAUYHbLIX
MTMLE3AWNTHLIX YCTPOWCTB, KOAUYECTBO aBa-
PUIAHBLIX OTKAIoYeHuli Ha A3l cpeaHero un
BLICOKOTO Hamnpsi>KeHus1 Ha Tepputopumn be-
AAPYCU 3a MOCAEAHME MMSATh A€T YBEAMUMNAOCH
MOYTU BABOE MO CPABHEHMIO C MPEALIAYIIMM
MSITUAETHUM MEPUOAOM. ITO CBUAETEALCTBY-
€T O HEeAOCTaTO4YHOM 3(PPEeKTUBHOCTU Cy-
LECTBYIOWMX B CTPAHE METOAOB 3aWMTbl U
HEOBXOAMMOCTM MEPECMOTPA MOAXOAOB MO
3awmTe ntmu Ha ASl1. Ha tepputopun beaa-
pycn, Take, kak B Poccun (Caatbikos, 2003,
MbiubiHa, 2008) nam KasaxcraHe (KapsikuH,
2006), HaMbOADbLIEE YMCAO CAYYAEB rnbean
MTULL BCAEACTBUE MOPAKEHMSI SAEKTPOTOKOM
oTmeyeHo Ha BA-10 kB. Hanboaee onacHbl-
MU AASI ITULL SIBASIFOTCST ILMPOKO pPacrnpocTpa-
HEHHbIe Keae306eToHHble ornopbl BA-10 kB
C METAAAMYECKOW TPAaBEPCONM U WITLIPEBLIMU
U30ASITOPaMM, OCOBEHHO YIAOBLIE M AHKEP-
Hble. 3HAYUTEAbHOE KOAMYECTBO MTULL CPEA-
HUX M KPYIMHLIX PA3MEPOB MOrMbaeT Takke
Ha BA-110 kB B pe3yAbTate CTOAKHOBEHMI C
MPOBOAAMM.

OO6wmii CNMCOK MTUL, AAsI KOTOPLIX YCTa-
HOBAEHA TMOEAbL OT MOPAYKEHMST SAEKTPOTO-
KOM VAV YAQPOB O MPOBOAQ, Ha TEPPUTOPUM
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Marepuanbi KOHhbepeHL

3awmTHLIe YCTPONCTBA
Ha ornopax AJI1: «epum»
MSrKoW (A) KOHCTPYK-
umm, «rpeGEHKN» 13
ToKonpoBoAsiMX (B) n
AVSAEKTPUHECKMX MaTe-
pumanros (C), Beprywkm
(D).

®oto M. CamyceHKo.

Perch detectors of
different design on
electric poles: upright
“whisk brooms” made
of conducting (A,

B) and dielectric (C)
materials; rotating
device for the scaring of
birds (D).

Photos by I. Samusenko.
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Fresiene

CEER R

beaapycn (c y4€Tom paHee HaKOMAEHHDLIX
AAHHDBIX) BKAlOYaeT 46 BMAOB, U3 KOTOPbLIX
12 3aHeceHnl B KpacHyio kHury Pb. o mu-
HMMAALHOM OLIEHKE, OrMMpasicb Ha AAHHbLIE
NMoAeBbIX nccreaoBaHuii 2011 r., e>XkeroaHo
Ha ASIT pecrybAVKM MOXKET TMOHYTL OKOAO
200 TbIC. OTUL, U3 KOTOPLIX He meHee 185
TbIC. MPUX0AUTCST Ha BA-10 kB. YcraHoBA€HO,
yTO Hamboaee yacro nornbaiot Ha Al Bpa-
HOBbIE M OOLIKHOBEHHBIE CKBOPLLI. OAHAKO,
SAEKTPOAMHMU MOTYT MPEACTABASITL 3HAuM-
TEALHYIO YIPO3Y AAsl PSIAQ APYTUIX BUAOB MTULL
B CMAY HEOOADBLIOV YMCAEHHOCTM MX MOITYAsI-
LI YAV OTHOCUTEALHO BBLICOKOW YacTOTbI M-
6eAn: XMIHBIX NTHL, GeAoro ancra, rebeast-
WNIMYHA, KYAMKOB. B 3TOM CBs13n XOTEAOCH Obl
YMOMSIHYTb O CyLECTBEHHOM OTPULIATEALHOM
BO3AeCTBMU ADIT Ha OTA@ALHLIE BUALI KPYT-
HLIX MTUL Ha mpumepe Gepkyta u 6eaoro
ancra.

EcaM A0 HeaaBHeEro BpemeHM MOMyAsILms
Gepkyta B beaapycu OLEHMBAaAACh Kak Cra-
OMAbHAST C YUCAEHHOCTDLIO 25—35 rHe3AsImX-

cst nap (KpacHast kHura Pb, 2004), to B no-
CA€AHME TOAbI, MO OLIeHKaM CreLMaAUCTOB,
OHa cocraeasieT 57 nap (B. AomM6poBcKkuii,
AMYHOE coobwenune). Ha ceBepe crpaHbl,
TA€ COCPEAOTOYE€HA OCHOBHAs YacTb FHE3A0-
BOV TPYMMMPOBKM BMAQ, B MOCAEAHME TOAbI
3apPEerMcTpMpoBaHO  BCEro YeTblpe  Mnapbl
(AombpoBckuit, MeaHosckuit, 2009). THes-
asmiicst B beaapycn 6epkyT mpakTudecku
OKAa3aACsl Ha TPaHM MCYE3HOBEHMs, U BAUSI-
Hue A3l MoXKeT cTath KPUTUYECKMM AASI MO-
MyASILMM BBMAY BLICOKOTO YPOBHSI CMEPTHO-
CTU OT SAEKTPOIOBPEXXAEHUI, OTMEUYEHHOTO
MO pe3yALbTaTam aHaAM3a BO3BPATOB KOAELl Ha
TEPPUTOPUMN CTPAHDI.

CoBpeMeHHast YCAEHHOCTL GEAOTO ancra
Ha TeppuTtopum beaapycu cocraeasiet 21,5
TBIC. FTHE3ASIMXCS Map, Mpu 3Tom 6eropyc-
CKasl THe3A0Basl rpynrmMpoBKa, BXOAsillasl B
COCTaB BOCTOYHOEBPOIENCKOrO sIAPa MUPO-
BOW MOMYASILIMU, XapaKTePU3yeTcsl OAHUMMU
13 HanbOoAee BLICOKMX B MPEAEAAX apeaa
YUCAEHHOCTLIO U MAOTHOCTLIO FTHE3AOBAHMSI
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(Camycenko, 2007). Aast 6eroro aucra He-
cyacTHble caydam Ha ASIT sIBASIIOTCS OAHOM
M3 OCHOBHLIX MpuunH rubean (Riegel,
Winkel, 1971; Oatley, Rammesmayer,
1988; Fiedler, 1999 u ap.). [pobaema ru-
6ean ancroB Ha AJIT ycyrybasietcs ewé u
TE€M, YTO MTULLI MO BCEMY apeaAy OCBau-
BalOT OMOPblI AMHMI B KQY€CTBE THE3A0BOrO
cyberpata. Ecam B koHue 1960-x roaos B
bDeaapycn 6eAbie ancTbl THE3AMAMCH MOYTH
VCKAIOYUTEALHO Ha A€PEBLSIX, KPbIaxX AO-
MOB VAU capaes, To K 2004 r. yeTBepTbh BCEX
rHE3A pacrioAararach y>ke Ha croabax (Ca-
myceHko, 2007). B nocaeaHue roabl TeMrbl
YBEAMUYEHMs] KOAMYECTBA THE3A Ha cToABax
ewé 6oree yckopuAMCh: K 2011 I. UxX AOAsl
Ha MOHMUTOPWHIOBOWM TMAOLIAAKE B MOMMe
p. Mpunsrt, aocturaa 61%. IMNpu aepyumnre
MOAXOASILIMX AASI THE3AOBAHUSI TPAAULIMOH-
HBIX OMop (AepeBLEB MPEANOYMUTAEMON ap-
XUTEKTOHMKM KPOHLI U MOCTPOEK C MSITKUM
MOKPLITUEM KPbILI) U B CBSI3U C YBEAUYEHU-
€M MPOTSHKEHHOCTU U rycTOThl ADIT, CTOABDI
SIBASIIOTCSI AASI AUCTOB OY€HD MPUBAEKATEAD-
HBLIMM U YAOBHLIMM OBLEKTAMM AASI CTPOU-
TEALCTBA THE3A: MOAAET K THE3AY BCEraa
CBOOOAEH, a NMPOBOAA CO3AAIOT AAsI THE3AO-
BOM TMOCTPOMKN AOMOAHUTEALHYIO OIOpY.
HexBaTka TPaAMLIMOHHBIX OMOpP OCOBEHHO
OCTPO OLIYLAETCs B YCAOBUSIX pOCTa Mo-
MyASILMM BUMAQ B TOCAEAHME TOAbl U TpU
BLICOKOV MAOTHOCTU THE3A0BaHusl. B cBsian
C 3TMM BCE& HOAEe MACCOBOE THE3AOBAHME
AUCTOB Ha OMoOpax AMHUI 3AEKTpOonepeAa-
Y/ CTAHOBUTCSI OAHOWM W3 aKTyaAbHEMWMX
cTopoH npobaembl «[Ttvupl 1 ADlM». OHa
NPOSIBASIETCSI B MACCOBOM TMOEAM MTMU Ha
A3l M CHM)KEHUM PEernpOAYKTUBHOTO MO-
TEHUMaAA B pe3yAbTate 6He3aAbTepHATUB-
HOro paspylieHusl THE3A, a TakKe B mac-
WTaBHLIX GUOMOBPEXKAEHMSIX, HAHOCUMbIX
ancramm (3amblikaHMe 1 MOBPEXXAEHUE Mpo-
BOAOB, MMPEXAEBPEMEHHDIN U3HOC OMop U
1. n.) (Camycenko, 2011).

BLIMOAHEHME  BLIWLEONMMUCAHHLIX  paboT
BIEPBLIE MO3BOAMAO B MEPBOM MPUOAMNKE-
HUM OLIEHUTbL COCTOSIHME MPOOAeMbl «[TTMLDI
n A3l Ha tepputopun beaapycn. B aanb-
HeMWeM TMAQHUMPYETCs MPOAOAKEHUE UC-
CAEAOBAHMII AASI Pa3pabOTKM TMOAXOAOB K
CHWKEHMIO rnbeAn nmvu Ha A3l U MUHUMU-
3aLMM aBaAPUMHOCTU SAEKTPOCETEN.
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