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BeeaeHne

TexHu4yeckuin nporpecc He CTOUT Ha Me-
CcTe U, B COBPEMEHHDLIV MEPUOA, pasBuUTUE
TOM MAM MHOM OTPACAM Ha OAAro 4YeaoBexa,
Kak MpPaBUAO, AUILLL YCUAMBAET €ro KOH(PAUKT
C oKpy)kawouwe# cpeaoi. Passutme 3sHep-
rocetel UMeeT K HEraTMBHOMY BAMSIHUIO Ha
OKpPY>KaIoOLLyI0 CpeAy MpsiMoe OTHoleHue. B
MepBYIO OYEPEeAb 3TO OTHOCUTCS K BO3AYI-
HbIM AMHMSIM dAeKkTporieperayun (AJIT). Ewé
B 60-x rr. XX cToAeTusi, C MOMEHTa Hadara
MHTEHCMBHOIO PasBUTUSI UHPACTPYKTYPbI
AJI, BO3HMKAA MpobBAeMa I'MOEeAn Ha HUX
MTUL OT MOPa’KEHMUSI SIAEKTPUYECKMM TOKOM,
KOTOpasi OCTaéTcsl akKTyaAbHOM AO CUX MOP.

[TTMubl  SIBASIIOTCSI HEOTLEMAEMOM  YacTbio
okpy>katower cpeabl. INosieaeHne A3l B mx
MECTOOOUTAHMSIX BbI3BLIBAET AOCTATOYHO Obl-
CTpoe MNpMBLIKAHME U aaanTaumio. B nepayio
oyepeAb MTULILI  HAuMHAIOT  UCMOAL30BAThL
onopbl M MPOBOAA B KayecTBe MpUCaA, YTO
M HECET AASl HUX CMEPTEALHYIO OMacCHOCTD.
Ha 6eTOHHbIX KOHCTPYKUMSIX CO WITBIPEBDI-
mu nsoasitopamu Al mowHoctsio 6-10 kB
PACCTOsSIHME MEXKAY METAAMMUYECKUMU Tpa-
BEpCaMM U MPOBOAOM HACTOALKO MaAoO, YTO
AK€ MTULILI CPEAHEro pasmepa (oT cKBopLa
AO BOPOHDI) MOTYT 3aMKHYTb Lerb. OBbLIYHO
3aMbIKaHMe MPOMCXOAUT, KOTAA CMAsIILAs Ha
TpaBepce MTULA B3MAXMBAET KPLIALSIMM, 3a-
A€Basi MPOBOA, YTO MPUBOAUT K KOPOTKOMY
3aMbBIKAHMIO U TMOeAn MTULbl. B AaHHOM cay-
yae yuepb HecyT 1 BAaaeAbLnl ADM, HO He-
CpaBHEHHO 6oALILM yep6 Takummu AN, Ko-
TOpLIE B CPEA€ CMeLMarnCTOB-OPHUTOAOTOB
Ha3bIBAIOTCS  «MITMLIEONACHLIMMY, HAHOCUTCS

Introduction

The continual problem of bird deaths from
electrocution has existed from 1960’s, the
beginning of intensive development of
power line infrastructure.

Within the programme «Recovering of
the numbers of birds of prey in the Samara
District», financed by the Ministry of Natural
Resources and Environmental Protection of
the Samara District, a research through GIS
techniques was undertaken to assess the
interaction between birds and power lines,
using the Kinel region of the Samara District
as an example (fig. 1). This particular region

ImueonacHas A3l Ha ceBepe KnHeAbLCKOro pasioHa.
doro M. IbibyuHO

Power line dangerous for birds in the north of the
Kinel Region. Photo M. Glybina
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MOMYASILUMSIM MTULL, OCOBEHHO XMLIHDIX.

B HacTosiee Bpemsi CyliecTByeT psia Croco-
60B pelleHusl NPOBAEMBI TMOEAM MTULL OT Mo-
pakeHus1 anekTpotokom Ha A3M. B nepsyto
oyepeAb, 3TO 3aMeHa MPOBOAA HAa U3OAUPO-
BaHHLIN (CUI-3 nam ero aHaaorm), BO BTOPYIO
— MBOASIUMSI  CYLIECTBYIOWMX KOHCTPYKUMIA
3aWMTHLIMM Koxkyxamu u3 TBX, Bbinyckae-
MBbIMU PSIAOM  MAaAbIX MPEANPUSITUIA  CTPaHbI
(MaubiHa, 2008). 3akoHoaaTeAbHas 6a3a Poc-
CUM MO3BOASIET OPraHam KOHTPOASI B 0BAaCTU
OXpaHbl OKpY>Kalolel CpeAbl MPUHMMATDL
Mepbl MO OTHOWEHMIO K BAaaeAbLiam AN, mr-
HOpUpylowMM TpeGoBaHMsT MO COBAIOAEHMIO
MPUPOAOOXPAHHOIO 3aKOHOAATEALCTBA. B co-
OTBETCTBUM C TaKkCamy, MPUHSITLIMM MUHNpU-
poabl, yuep6 o6bLeKTam JKMBOTHOMO MMUpa OT
3KCnAyataumu ntuueonacHolx A3l B rpaHm-
LlaxX OTAEALHOM OOAACTM MOXKET AOCTUraTh He-
CKOABKMX AECSTKOB MUAAVIOHOB PYOAEi B rOA.
B cBsi3u ¢ yem nTULe3aMTHLIE MEPOMNPUATYS
Ha ADIT AOAXKHDI ObITh BLIFOAHBI KaK MX BAA-
AeAbLlaM, Tak U KOHTPOAUPYIOLWIMM OpraHam,
NPV YCAOBMM aKTUBHOM PaboTbl MOCAEAHMX B
AAHHOM HaripaBAEHUM.

B pamkax nporpammbl «BoccraHoBAeHMe
YUCAEHHOCTM XMLHBIX MTUL HAa TEPPUTOPUM
Camapckoin obaactn», pmHaHCMpyemoin Mu-
HUCTEPCTBOM MPUPOAHBLIX PECYPCOB U OXpa-
Hbl OKpysKatowein cpeabl Camapckoit obaa-
CTU, AAsI PELIEHMS PsiAA MPAKTUYECKUX 3aaad,
TaKMX, KaK BbISIBAEHME OCOBO OMACHLIX AAsl
XUWHLIX NTUL ydactkoB A3, oueHka ywep-
6a, HaHocumoro ASMT MOMyAAUMSIM XMILHDIX
MTUL, ONpPEeAeAeHNE CMETHOW CTOMMOCTU MNep-
BOOYEPEAHLIX MTULIE3AWNTHLIX MepPOoNpusl-
TUIA, MPEANPUHSITA MOMbITKA pacyéra B cpeae
[UC komnaekca B3aMMOAENCTBUI B MOAEAU
«Tmubl 1 ASI» Ha npumepe KunHeabckoro
paitioHa Camapckoin obaactu (puc. 1). Aau-

was chosen, because it characterizes the
typical landscape of the forest-steppe area
of the Samara District and has a reasonably
developed power line infrastructure without
constructions aimed at bird protection.

Methodology

In the course of surveys counts of birds of
prey on study plots were carried out in the
forest-steppe region of the Samara District.
In August-September, until the beginning of
migration of birds of prey, a sample study
on locations of dangerous 6-10 kV power
lines was carried out (fig. 2). The list of spe-
cies of raptors perishing from electrocution
and the occurrence level of death in differ-
ent habitats were established. All locations
where alive or dead raptors were found
were recorded with a GPS-navigator Garmin
and transferred into a GIS system.

The following analysis of data was done
with ArcView 3.3. For the analysis thematic
maps were created by using Spatial Ana-
lyst, Image Analysis, Edit Tools and X-Tools,
among others.

The method of analysis was as follows:

1. On the basis of a satellite image Land-
sat ETM+ 2000 (fig. 3), thematic maps of
the Kinel region were created: a vegetation
map (fig. 4) and a map of the power line
infrastructure of the region (fig. 5).

1.1. Satellite images were classified into
16 classes and compiled together.

1.2. Classified image was converted into
a shp-format for ArcView, and polygons
smaller than 0.05 km? were eliminated by
extending the boundaries of the bigger pol-
ygons.

1.3. Basing on a system of reference
points, legends for vegetation classes were
generated.

1.4. The thematic layer of forest habitats
was divided into 2-5 different classes.

2. The power line with 6-10 kV voltage
was given a separate thematic layer (fig. 6).

3. For all locations were a bird had died
on a power line; spatial characteristics that
can be extracted from the thematic maps
were defined.

3.1. Around every point of bird death, a
buffer of 2 km radius was created.

3.2. Thematic maps were split according
to the buffer zones.

3.3. For the most important spatial ob-
jects and landscape elements that appeared
within the buffer, a distance between them
and the point of death was calculated.

3.4. The most significant parameters were
selected for each of the species.
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Fig. 3. Kinel Region
on a satellite image

HLIVI PaioH BLIBPaH Mo TOM MPUYMHE, YTO OH
SIBASIETCS] TUMNYHLIM 1O CBOUM AAQHALLAOTHLIM
XapaKTEPUCTUKAM AAsl AECOCTENHOM 30HbLI Ca-
MapCKOM OBAACTU, UMEET BAMBKYIO K CPEAHE
no paioHam obAactu naomwaan (1988 km?), ¢
YMEPEHHO pa3Butoi MHhpactpyKTypoi A3I1,
OTCYTCTBMEM KaKMX-AMOO MTULIE3AWMTHBIX CO-
OpY’KeHUI Ha Bcex ntuueonacHoix AJIT.

MeToAMnka

B xoae noAeBbLIX MCCAEAOBAHMI B A€COCTEN-
HOM 30He CamapcKoi 0BAACTU, B TOM YMCAE U
Ha Tepputopum KnMHeALCKOro paiioHa, B pas-
HDLIX TUMAaX MECTOOOUTAHMIA MPOBEAEHDI MAO-
IAAOYHDbIE YYETLI XMWHLIX MTUU. [ToAyyeHbl
rokasaTreAu MAOTHOCTU BCTPEYEHHLIX BUAOB
AT KKAOTO TUMA MECTOODUTAHMM, Orpeae-
A€Hbl 3aKOHOMEPHOCTU PaclpPEAEA€HMs! THE3-
AOBLIX YYaCTKOB B A€COCTEMHOM AaHALadhTe.

B aBrycre-ceHTsIiOpe, A0 Havara MPOAETa
XMLWHBIX MTULL, MPOBEAEHA BLIOGOPOYHAsH MPo-
BepKa y4actkos nruueonacHoix A3l 6-10 kB
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4. The linear theme of 6-10 kV power
lines was transformed into a three-step
buffer with steps of 0.5 km (fig. 7).

5. The thematic layer of forests of the Kinel
region was split with buffers for the power
line impact zone. For forests that were lo-
cated within the buffer for a power line, a
danger class was defined according to the
distance from the power line (fig. 8).

6. For the forests of the region, including
those within the impact zone of power lines,
a system of points was created through the
method of closest neighbor. The system of
points imitated the net distribution structure
of different species.

7. For the power line impact zone with
different categories of danger, an annual
death rate for every species and every type
of damage was calculated, based on the
rates confirmed by the Ministry of Natural
Resources.

8. The size of the most dangerous parts of
the power line system was defined.

Results

During surveys it was found out that with-
in the territory studied, the birds most often
dying from electrocution belong to Corvidae
(n=80; 60.0%), predominantly the Hooded
Crow Corvus cornix (18.7%) and Magpie
Pica pica (17.5%). The share of birds of prey
was 31.25%, of which most were Common
Buzzards Buteo buteo (18.75%) and Ural
Owls Strix uralensis (7.5%), nesting in the
margins of forested areas of different types
and ages (table. 1, fig. 9).

All perished Ural Owls were found within
the distance of 210 m from forest edges and
buzzards within 1.36 km from edges. Of buz-
zards, 53.3% died within a 100-meter zone
(fig. 10). Taking into account that towards
the end of the brooding young birds start to
settle into bigger territories, the power line
impact zone was extended to 1.5 km and
divided into 3 parts of a 0.5 km width each.
Every class coincides with certain level of
danger: Ist class, up to 0.5 km, is the zone
where the majority of deaths occur.

In the studied areas of the power line sys-
tem, 15 occurrences of death of buzzard
were recorded in 11 nesting sites, which
constitute 54.05% from the overall quantity
of sites falling within the power line impact
zone. Deaths of Ural Owl were recorded in 6
breeding territories (6 dead birds) out of 18,
which fall within the impact zone (32.95%).
The data relates to the 3-week period in the
end of the breeding season. It is presumed
that for the 6-week period until the begin-
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ning of intensive migration, the death rate
will be two times higher due to the increase
of area were deaths are to be found, as well
as due to the increase of deaths occurring in
areas already registered with deaths.

Such results allow to presume that in the
end of summer in every breeding territory
of the Buzzard and the Ural Owl within the
power line impact zone, there will be 1.47
and 0.66 dead individuals per species, re-
spectively. According to the extrapolation
of the data, within the power line impact
zone there are 36-46 breeding pairs of buz-
zard and 27-33 of Ural Owl (fig.11), post-
breeding numbers of which is estimated to
be 155-198 and 104-127 individuals, re-
spectively.

Around 80% of the territories of both spe-
cies are within the impact zone of 1 class of
danger. This means that 129-155 buzzards
on 33 breeding territories and 85-100 Ural
Owls on 24 territories have the highest prob-
ability to die from electrocution, in accord-
ance with the established death rate from
the modeled range of power line danger for
birds. Thus, the annual death rate of Buz-
zards and Ural Owls from electrocution on
6-10 kV power lines in the end of summer
in the Kinel region of the Samara District can
be estimated as 44-53 and 15-17 individu-
als, respectively (10.65% and 5.41% from
the overall numbers of the species in the re-
gion). Actually these numbers relate only to
the birds that reproduce within the region.
In the migration period the number of dying
buzzards might increase significantly due
to the northern migrants. The death rate
of Ural Owls could be substantially higher,
as the bird winters in the breeding territory
and its death rate over the late autumn and
winter could remain the same as observed
by us for the end of summer-beginning of
autumn.

The damage of an individual death of rap-
tors such as buzzards and Ural Owls, not
included in the Red Data Book of Russia, is
estimated at 5000 rubles. The minimum an-
nual damage inflicted by the owners of the
6-10 kV power lines to these species, nest-
ing in the Kinel region, constitutes 295-350
thousand rubles. The overall annual damage
caused to all birds by electrocution in the
Kinel region might exceed 1 million rubles.

It is hoped that the GIS technologies will
be more widely applied in scientific research
as well as in nature conservation activities,
and that the method described above will
be realized in practice in other areas for the
benefit of birds of prey.
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Bce mMecta oOHAPY’>KEHMSI KMBLIX M MO-
MOWMX XMIWHBIX MTVL B XOAE YYETOB (DUK-
cnpoBaauch ¢ nomoubto GPS-Haeuraropos
Garmin u 3atem nepeHocuamch B TUC.

AAST KaMePaALHOM OBPABOTKM MOAYHEHHDBIX
AaHHbLIX B ArcView 3.3 ¢ ucroAb3oBaHMEM
moayaeit Spatial Analyst, Image Analysis, a
Taiwke pacwmpenui Edit Tools, X-Tools u Ap.,
MOATOTOBAEH PSIA TEMATUYECKMX KAPT, Ha Baze
KOTOPbIX M MPOBOAUACS aHaAM3. B aHaauze uc-
rnoAb3oBaHbl paciumpeHust Nearest Features,
Repeating Shapes (Jenness, 2004; 2005).

AAroputM PaboTbl OMMUCAH HUKE.

1. Ha ocHoBe kocmocHMMKa Landsat ETM+
2000 r. (puc. 3) C NMpUBAEYEHMEM BEAOM-
CTBEHHDLIX MATEPUAAOB MOAFOTOBAEHLI TeMa-
TM4Yeckme KapTtbl KnHeALCKkoro pamoHa: kapta
pactuteAbHocM (puc. 4), U3 KOTOpPOM BbI-
AEAEHbl CAOM Aeca, TMAPOCETU, HAaCEAEHHDIX
MYHKTOB, (pePM, CBAAOK, U KapTa SHEProceTu
parioHa (puc. 5).

1.1. KOCMOCHMMOK KAaccMpuUMpPOBaH Ha
16 KAACCOB U reHepaAM30BaH.
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1.2. KraccudpvumpoBaHHOe M306paxke-
HUE KOHBEPTUPOBAHO B BEKTOPHDLIV hopmar
(wemnn-cparia), OCyLECTBAEHA SAMMMHALMS
noanroHos meHee 0,05 kM? MO MPOTSDKEH-
HOCTM IpaHuLL C GOALLWMMM MO MAOLLAAM MO-
AUTOHaMM.

1.3. Ha ocHoBe cuctembl pernepHbIX Touek
COCTaBA€HA A€reHAa COOTBETCTBMSI KAACCOB
TMNam pactuteabHoctu. [Nonaewme B OAMH
KAACC MO CBOMM CIEKTPAALHBLIM XapaKkTepu-
CTMKaM pasHble TUMbI PACTUTEALHOCTM (Ha-
NMpyMep, 3aKyCTapeHHLI AYr U  MOAOAOW
AVICTBEHHDIV A€C) AMBO, HAOBOPOT, OAVHAKO-
Bbl€ TUMDI, UMEIOILIME CMEKTPAALHYIO PA3HULLY
B AQHHDLIi MOMEHT BpPeMeHM (HeHapylleHHasl
CTernb U Crernb, MPOMAEHHAsl MOYKapPOM TEKY-
LIero roaa CLEMKM) pasAeAeHbl BPYYHYIO Ha
OCHOBE aHaAM3a TeOMETPUYECKOM CTPYKTY-
Pbl OBLEKTOB U MX MPUYPOYEHHOCTM K SAE-
MeHTam AaHAwadTa.

1.4. B Ka4ecTBe AECHBIX MECTOOBUTAHMIA
(AMCTBEHHbIE, CMeLIaHHbIE U XBOMHbLIE A€Ca)
B OTAEALHLII TEMATUYECKUIM CAOM BblAGAE-
Hbl KAAcchl 2-5. KapTta obAeryeHa 3a cyér
PUALTPALMM OBLEKTOB MAOWAALIO MEHbLIE
0,1 kM2, AMHEHDbIX OBLEKTOB WMPUHO Me-
Hee 0,1 KM U MYyTéM CrA@KMBaHUS TPaHULL
MOAVIOHOB.

2. Pabouee cocrtosiHne AII1 yTO4YHEHO B
XOA€ TOAEBLIX Bble3A0B Ha mectHocTu. Cos-
AdaHa 6aza AAHHLIX PaBoYMX AMHMIA C yKa-
3aHMEM TUMA, MOWHOCTU AMHUIA U UX MPO-
TSDKEHHOCTM B TMpeAeAax parioHa. AvHum
MoWHOCTLIO 6—10 KB BblA@AEHDLI B OTA@ABLHLIN
Temarnyeckui caom (puc. 6).

3. Aast kakaoi normbuwein Ha ASIT nmub,
orpeAeAeHbl MPOCTPAHCTBEHHDIE XapaKTepu-
CTVIKM TOYKM TMOEAU, KOTOPLIE BO3MOYKHO W3-
BA€YL M3 MOATOTOBA€HHbIX TEMATUYECKMUX KapT.

3.1. Bokpyr Touek rmbeAn nTvu paauny-
COM 2 KM MocTpoeH Bydrep (AaHHLIN paanyc
orpeaeasier 30Hy BAusiHus A3l n ocHoBaH
Ha CpeAHEM PaCCTOSIHUM NMepemelleHus NTuLl
Pa3HbLIX BUAOB B THE3AOBOV MEPVOA).

3.2. bydepHoli Temoli paspesaHnbl TemaTu-
Yeckue KapTbl.

3.3. Ars Hamboaee BaKHLIX MPOCTPaH-
CTBEHHLIX OBLEKTOB, Mmornaswmx B Gydep,
MOACUYMUTAHbI PACCTOSIHUSL AO HUX OT TOYKM MU-
6eAn NTULDI.

3.4. Oto6paHbl HaMbOAEE 3HAYMMbIE MO-
Ka3aTeAn AASl KaXKAOTO BUAQA.

4. Ha ocHOBe MNpPOCTPAHCTBEHHLIX Mapa-
METPOB Toyek rmbeam NTmu (CM. BbLIlLE) AM-
HelHas Tema Al 6-10 kB npeobpasoBaHa
B TPE&XcryneHyarbii 6ycpep ¢ warom 0,5 kv
(puc. 7).

5. Tematnyeckuii caot AecoB KnHeabckoro
paiioHa paspesaH Oyepom 30HLI BAUSIHMS
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Puc. 8. Neca, nona-
Aaiolme B 30HY BAMSIHUS
A2I16-10 kB

Fig. 8. Forest in the
zone of power line
(6-10 kV) impacts

Puc. 9. Toukyu o6Hapy-
JKEHMSI MOrnowmx Nty
HA OCMOTPEHHBIX Y4acT-
Kkax A2I16-10 kB

Fig. 9. Points of regis-
tration of bird electro-
cutions on surveyed
power lines 6-10 kV

ADI1. AAsi A€COB, MOMABLWMX B 30HY BAMSIHUSI
AJI1, onpeAeréH KAACC OMACHOCTM AASI XMIL-
HLIX MTUL, MO paccrosiHuio ot Al (puc. 8).

6. AAsl AECOB paioHa, B TOM YMCAE U A€COB
B 30He BAMsIHUSI ADI1, METOAOM OAMIKAMILIErO
coceAa Mo 3aAaHHOMY PACCTOSIHMIO (B AAHHOM
CAyYae — CPEAHEE PACCTOSIHUME MEXKAY THE3-
AaMM MTULL TOFO MAM MHOTO BMAQ) MOCTPOEHA
CeTb TOYEK, UMUTUPYIOLLAsI CTPYKTYPY pacrpe-
AEAEHMsI THE3A PA3HLIX BUAOB U MO3BOASTIOLIAs
OMPEAGAUTL AOAIO YYACTKOB, MOMAaAAoWMX B
TOT AU MHOM KAQCC OMacHOCTM.

7. B COOTBETCTBUM C MOAEBLIMU AAHHLIMY,
AAS1 30HDI BAMSIHUS ADIT € pasHbIMM KAacca-
MM OMACHOCTU AASI MITULI PacCYMTaHa FOAOBasI
CMEPTHOCTb Ka)KAOTO BMAA UM ywepd, OCHO-

BaHHLIM Ha YTBEPXKAEHHBLIX MMUHMIPUPOADLI
TaKkcax.

8. OnpeaeaeHa NPOTHKEHHOCTL Hanboaee
ornacHbIX y4actkos ASI1.

Pe3syabTarnl

B xoAe roAeBbix pabGoT YCTAHOBAEHO, YTO
Hamboaee yacto rmbHywmmn Ha ASIT Ha pac-
CMaTpvBaeMoWi TEPPUTOPUM SIBASIIOTCST BPAHO-
Bble ntuubl (N=80; 60,0%), NpemyLLecTBEHHO
cepas BopoHa (Corvus cornix) — 18,7% u co-
poka (Pica pica) — 17,5%. AoAst normbarowmx
MepHaTLIX XUIHUKOB cocraeasieT 31,25%, u3
KOTOPbLIX AOMMHMPYIOT KaHiok (Buteo buteo)
— 18,75% " AAMHHOXBOCTasl HesICLbITL (Strix
uralensis) — 7,5%, rHesasiuvecst B npuory-
LIEYHOM 30HE AECHLIX MACCMBOB PA3AMYHOTO
TMMa 1 Bo3pacra (taba. 1, puc. 9).

MAoTHOCTL Mormbalowmx MTML 3a TPEXHE-
AEALHbI MEPUOA B KOHLIE A€Ta COCTAaBAsIET
6,41 oc./10 km A3DI1, U3 HUX MAOTHOCTbL Ka-
Hioka — 1,2 oc./10 km A3I1, AAMHHOXBOCTOM
HesicbiTn — 0,48 oc./10 km AJI1. B 1O Xe
BPEMsi, PACrpEAEAEHME MOrMOWMX MTULL Ha
A3l HepaBHOMEPHO.

[NIC-aHaAM3 MO3BOASIET BLIAEAUTL TEPPU-
TOPUMU, B MPEAEAAX KOTOPLIX Ha Al rubHer
GoAblle BCcero nruu. AAsi peweHus 3Toil 3a-
Aayu B MEPBYIO OYEPEAL MPUIIAOCL OTpPeAe-
AMTLCSI C MPOCTPAHCTBEHHLIMM  OBLEKTAMM
M DAEMEHTaMM AQHAWAPTA, BUMAMMBLIMM Ha
TEMATUYECKMX KapTax, PacCTosiHMEe AO KOTO-
PbIX MMEET CMbLICA OLE€HMBATL MPU aHaAu3e
WX BAMSIHMST Ha rnbeAb ntuu. o Bcel coBo-
A5
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Ta6A. 1. BuaoBoit cOCTaB, YACAEHHOCTD M MAOTHOCTb MOrMBIWMX MTULL HA
ocMoTpeHHbIX ydactkax A3l 6—10 kB B aecocrenHoit 30He Camapckoit obaactv B
ceHTs16pe 2008 r.

cpeaHem 0,7+0,51 KM OT HaceA&HHbIX MyH-
KTOB 1 B 68,75% cayyaeB — Ha paccrosiHumn
(n=33) 0,16-2,0 km, B cpeaHem 0,87+0,58
KM OT OINYIIKM A€Ca; MepHAaTble XWILHWUKU
(n=25) B 96,0% cAy4aeB rMOAM Ha PAcCTosi-

Table 1. List of species, number and density of electrocuted birds on the surveyed
power lines 6-10 kV in the forest-steppe zone of the Samara District in September

2008
Bua / Species Koanuecrso Aons MAoTHOCTD
Number Portion (0oc./10 xm A3I)
Density
(ind./10 km PL)
DduamH
Bubo bubo 1 1.25 0.08
AAMHHOXBOCTas!
HESICLITh 6 7.5 0.48
Strix uralensis
BO{\OTHM coBa i 1.25 0.08
Asio flammeus
KaHiok
Buteo buteo 15 18.75 1.20
ycrera 2 2.5 0.16
Falco tinnunculus
Bopor 1 1.25 0.08
Corvus corax
pa . 8 10 0.64
Corvus frugilegus
Cepas Boporia 15 18.75 1.20
Corvus cornix
Taaka
Corvus monedula 10 12.5 0.80
Copoxa 14 17.5 1.12
Pica pica
Bsixupb
Columba palumbus 3 3.75 0.24
Cu3bliit roayOb
Columba livia ! 1.25 0.08
Crsopeu 1 1.25 0.08
Sturnus vulgaris
APOBA'Ae,pﬂ,6a 2 2.5 0.16
Turdus viscivorus
BCEIO / TOTAL 80 100 6.41

KYMHOCTM Perucrpaumii rnrmu B MOA€BOM ce-
30H 2008 r. nopor B 60% NpeoAOAEAn MSThb:
onylKa Aeca, peKa, HACEAEHHDLIN MyHKT,
depma n cBarka. IMeHHO OAM3 HUX peru-
CTpUpPOBaraCh OCHOBHAsl Macca MTUL B rHes-
AOBOW MEPUOA.

AAst oripeaeAeHMs1 MPOCTPAHCTBEHHbIX hak-
TOPOB, UrPAIOLMX HAMOOAEE BAKHYIO POADL B
mbean nmuu Ha AJI, mapameTpnl YAAAEH-
HOCTM TOYKM IMOEAM MTuuUbl OT OAVDKaiwein
ONyIKM Aeca, Bepera pexu, Kpasi HACEAEH-
HOTO MyHKTa, P€PMbI U CBaAKM OLIAU 3aHeCe-
Hbl B TabAMLY. OLUEHUBAAM HaAMUME (paKTOPa
1 ero napametpbl. B utore ycraHoBA€HO, 4TO
BpaHoBble (N=48) B 93,75% cAyyaee rmb6-
A Ha paccrosiiuu (n=45) 0,14-1,95 km, B

Huu (n=24) 0,01—1,7 km, B cpeaHem 0,42+0,56
KM OT onywku aeca u B 64,0% cryyaeB — Ha
paccrosiim (n=16) 0,19-1,94 km, B cpeaHem
1,3+0,49 KM OT HaCEAEHHbIX MYyHKTOB; APY-
rme Buabl ntuu (n=7) B 85,71% cay4yaeB
mban Ha paccrosiium (n=6) 0,03-1,92 Kkm,
B cpeaHem 1,22+0,76 KM OT ONylIKU Aeca.
Taroke BaKHBIM AASI BPAHOBLIX OLIAO BAM3KOE
pacroarokeHme cepmbl — 58,33% cayyaes
(n=28; 0,5-2, B cpeaHem 1,53+0,43 km),
AASI TIE€PHATDLIX XMIUHUKOB U APYTMX BUAOB —
6amsoctb pekn — 52,0% u 57,14% cayyaes
cootBerctBeHHO (n=13; 0,61-2, B cpeaHem
1,29+0,42 xm v n=4; 0,33-0,34, B cpeaHem
0,34+0,004 km cooTBeTcTBEHHO). bAM3oCTh K
ASI1 ocTaAbHBIX OBLEKTOB U/UAU SAEMEHTOB
AaHAWApTa HE OKasblBaAd CyLIECTBEHHOTO
BAMSIHMSI HA YPOBEHDb TMGEAU NTULL.

Obwasi MPOTHKEHHOCTL dAeKTpocetn Ku-
HeAbckoro paioHa Camapckoi —obaactm
2877 km, 3 HUX 16,7% npuxoantcs Ha AT
6-10 kB. B 6ydpepHbie 30HLI HACEAEHHDIX
NMyHKTOB U hbepm nonaaaet 45,7% nruueo-
nacHbix AJ[1, B OydpepHbie 30HLI OMnyweY-
HO 30HbI A€COB U PeYHLIX AOAMH — 34,16%
ntvueonacHbix ASl. O6wast NPOTHKEHHOCTD
ntuueonacHoix ASI, Aexkawmx B 6ydpepHbIx
30HAaX HaCeA&HHLIX MYyHKTOB, (hepMm, onyLueK
A€COB M PEYHDIX AOAMH, TO €CTb, HA ydacTKax
C HaMboAe€e BLICOKMM YPOBHEM TMOEAM MTULL,
cocrasasieT 309,5 km (64,3% ot obweit npo-
TspDKeHHocTn A3l 6-10 kB B paiioHe). Takum
ob6paszom, amub Ha 171,99 KM NTULEONACHDIX
AN (35,7% ot obuweli MPOTSHKEHHOCTU MTH-
ueornacHbix Al parioHa) rubéeAb NTULL B rHe3-
AOBOW MEPUOA HOCUT CAYHaMHDLIN Xapakrep.

Tak Kak rHE3AOBbIE YYaCTKM OOABIIMHCTBA
MePHATLIX XMLUHWMKOB CBSI3aHDbI C MPUOIyILeY-
HOM 30HOW, TO OCHOBHasl Macca NTvu rmb-
HET MMeHHO 6AM3 onywku. Bce normbume
AMHHOXBOCTLIE HESICLITM OOHAPY)KEHDLI Ha
paccrosiim A0 210 M OT OMyLIKM, KAHIOKU
— Ao 1,36 km ot onywku, npuyém B 100-me-
TPOBOW 30HE MorMéAo 53,3% KaHIOKOB (puc.
10). YuurbiBasi TO, YTO B MEPUOA pacriaa Bbl-
BOAKOB MOAOAbIE MTULIbI HAYMHAIOT OCBaMBaTh
6oaee OBWNPHYIO TEPPUTOPUIO, 30HA BAMSI-
Hust ASI 6bira pacumpeHa Ao 1,5 KM 1 pas-
6uta Ha 3 yyactka, wmMpuHoii 0,5 km. Kaxkabiii
Y4acTOK COOTBETCTBYeT KAACCy onacHocTu: 1
KAacc — A0 0,5 KM — 30Ha, B KOTOPOW r’MOHeT
OCHOBHAs1 MaCCa XMIUHLIX MTUL.

[He3A0BbLIE YUACTKM KAHIOKA PACTPEAEAEHDI
AOCTaTO4YHO PABHOMEPHO MO OMyLIKAM BOAO-
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Mapust TAbibyHa ¢
rnorn6umm Ha A3l
KaHiokoMm (Buteo buteo).
doro U. KapsikuHa

Mariya Glybina with an
electrocuted Common
Buzzard (Buteo buteo).
Photo by I. Karyakin

Puc. 10. YposeHb rube-
AU MEPHATLIX XULLIHNKOB
Ha A3l 6-10 kB B 3aBu-
CHMOCTM OT PACCTOSTHUST
AO OIYIIKM A€CA

Fig. 10. Rates of raptor
electrocutions on PL
6-10 kV corresponding
with a distance
between power lines
and forests edge

pasaeAbHbIX Aecos B 0,5-2,8
KM, B Cp€AHeM B 1,7 KM Apyr OT
Apyra. B noimeHHbIX Aecax BUA
THE3AUTCST BAOAbL BHELIHMX OIy-
wek B 3,3-6,7 KM, B CpeAHEM
B 4,3 KM Apyr oT Apyra. AHa-
AOTUYHBLIM OBPA3OM  BLIFASIAUT
U pacrpeAeAeHne AAMHHOXBO-
CTOW HESICLITU — B BOAOPA3ACAL-
HbIX A€CaX 3Ta COBA FHE3AUTCS B
0,7-3,3 m, B cpeaHem 1,9 km
APYT OT APYra, a B MOMMEHHDLIX
OTCYTCTBYeT Ha THE3AO0BaHUU
AMBO SIBASIETCSI 3A€Ch CAYYaii-
HLIM FHE3ASILUMMCST BUAOM.

[Trowaab  BOAOpPA3AEALHBLIX
A€COB ParioHa, MPUrOAHLIX AASI
rHE3AOBAHMS XUILHUKOB (6€3 y4éTta AUCTBEH-
HbIX U XBOMHBIX MOAOAHSIKOB AO 10-AeTHe-
ro BO3pPacTa U KOAKOB, HE BbLIPAXKAIOWMXCS
B macwrabax KapTbl, MOATOTOBAEHHOM Ha
ocHoBe cHMMKa Landsat ETM+), cocraBasi-
er 217,5 km?, noiimeHHbix — 166,4 kmZ. B
30HYy BAMsiHMA ADIT nonaaaet 35,19% aecos
(84,3 km? — BOAOpasaeAbHble Aeca, 50,8 km?
— roiiMeHHble Aeca). M3 Hux 78,1% naowa-
AU OIMYLEYHOW 30HDI MPUXOAUTCST HA MEPBLIN
KAACC MTULIEOTNACHOCTMU.

YucaeHHOCTL KaHIoKa B KnHeALCckom paio-
He oueHuBaercs B 107 map (95-119 nap),
89,3% u3 KOTOPLIX THE3AUTCS B BOAOPA3-
AEABLHBIX AeCaX; YNCAEHHOCTb AAMHHOXBOCTOM
Hesicbit — B 77 nap (70-84 napul). BuiBoaku
KaHioka coctost u3 1-5, B cpeaHem (n=23)
3,3+0,97 nNTeHUOB, AAMHHOXBOCTOM HESICLITU
— 2-4, B cpeaHem (n=8) 2,85+0,69 nreHuoB
(KapsikuH, NakeHkoB, B nedyatn). Micxoast us
3TOrO, MOCAErHE3A0BAsI YMCAEHHOCTb OBOMX
BMAOB COCTaBAsIET B cpeaHem 460 (409-512)
n 296 (270-323) ocobeit, COOTBETCTBEHHO.

[loAy4eHHblE OLIEHKM YMCAEHHOCTM Mo-
3BOASIIOT OLIEHMTb MMbBeAb HaMboAee macco-

B AnumHoxeocTan HeAckITe Strix uralensis

B Kariox Buteo buteo

Konwuecrao norwbuss: va N3N nrmy
Number of electroculed birds

0-0.10

P nana

0.11-0.50 0.51-1.00 1.01-1.50

neca (km)/ Distance between power lines and forests adge (km)

BbIX BMAOB XMIUHLIX MTUL HA MTULIEONACHBIX
A3l KnHeAbckoro panoHa.

Ha ocmotpeHHbix yyactkax ASI1 3acomk-
cupoBaHa rmbeab KaHIOKOB Ha 11 rHe3A0BLIX
yuactkax (15 normbimx nTuL), YTO COCTABASI-
er 54,05% Ot obwWwero KOAUYECTBA YHaCTKOB,
BLISIBAEHHLIX B 30He BAMsiHMs ADI1. Tnbean
AAVMHHOXBOCTOM HESICLITU  3apermcrpupoBa-
Ha HA 6 THE3A0BLIX ydacTkax (6 mormbumx
nvu) u3 18, nonaBwMX B 30HY BAMSIHMSI
A3l (32,95%). AaHHbIE LMPPLI OTHOCSTCS K
TPEXHEAEALHOMY MEPUOAY B KOHLIE THE3A0-
BOIO ce30Ha. MOYKHO MPEANOAOXKUTD, YTO 3a
LIECTUHEAEALHBIN CPOK AO Ha4YaAa MHTEHCUB-
HOTO MPOAETa yPOBEHL rMbeAn ByaeT 6oAbLIe
B 2 pasa, Kak 3a CYET yBEeAMYEHMsl Y4YaCTKOB,
Ha KOTOpLIX ByAeT oTmedeHa rmbeab, Tak u
34 CYET YBEAMUYEHUsI KOAMYECTBA MOrMOWMX
MTUL Ha y4acTKax C Y>Ke 3aperucTpypoBaH-
HOV rnbeAbto. Tak MAM MHAYe, MOAyYEHHbIE
YYETHbIE AQHHDLIE TMO3BOASIIOT MPEANOAArarb,
YTO HA KaKADLIM FHE3A0BOM Y4acCTOK KaHIOKa
U AAVIHHOXBOCTOW HESICLITY B 30HE BAMSIHMSI
A9l B KOHLIE A€Ta — HAYaA€ OCEHM MPUXO-
amtcst no 1,47 v 0,66 rnormbeii NTuubl AaH-
HOTIO BMAQ, COOTBETCTBEHHO. B 30He BAMSIHMSI
A3I1, no pesyAbTatam SKCTPAMNOASILMU YYET-
HBIX AQHHDIX, THe3AMTCS1 36406, B cpeaHem 41
napa KaHiokoe n 27-33, B cpeaHem 30 nap
AAVMHHOXBOCTLIX HesicuiTen (puc. 11), nocaer-
HE3A0Bas1 YCAEHHOCTh KOTOPbLIX OLIEHUBAET-
cs1 B 155-198, B cpeaHem 175 u 104-127, B
cpeaHem 115 ocobeit, COOTBETCTBEHHO.

OxKoAo 80% y4acTkoB 06OMX BUAOB AEXKMT B
30He BAMsiHMS A3l nepBoro kaacca ornacHo-
CTU AASI ITTULL. DTO O3HayvaeT, 4to 129-155 ka-
HIOKOB Ha 33 rHe3aoBbixX yyactkax n 85-100
AAVMHHOXBOCTLIX HesichiTel Ha 24 y4yacrkax
VIMEIOT HaMbOoAEE BLICOKME WAHCLI MOTMOHYTD
Ha A1 B COOTBETCTBMM C YCTAHOBA€HHLIM
YPOBHEM TMOEAU, BLISIBAEHHLIM HA MOAEAL-
HbIX y4yacTkax nruueonacHoix Al Takum
00pPAa30OM, €KErOAHAsI CMEPTHOCTb KAHIOKA U
AAVMHHOXBOCTOM HESICLITU B KOHLIE AeTa B Ku-
HEALCKOM paiioHe Camapckoil obaactv ot
rnopakeHusi daekTporokom Ha A1 6-10 kB
MOYKET coCTaBAsITb 44-53, B cpeaHem 49 oco-
6einn 15-17, B cpeaHem 16 ocobeit, cooTBET-
crBeHHO (10,65% 1 5,41% ot obueit YiCAeH-
HOCTM 3TVX BMAOB B paiioHe). EcrectBeHHO, B
AAQHHOM CAyYae MAET peyb AMLIb O MECTHbLIX
nTMUax, PasMHOXKAOWMXCsT B npeaesax Ku-
HEeALCKOro painoHa. B nepuoa npoaéra ko-
AMYECTBO MOHYMx Ha ASIT oT nopaskeHus
SAEKTPOTOKOM KAHIOKOB MOYKET CyILECTBEHHO
YBEAUUMBATLCS 3a CHET CEBEPHDLIX MUTPAHTOB.
YpoBeHb TMOEAU AAMHHOXBOCTOM HESICLITU
MOXKET ObITh TAKOKE CYILECTBEHHO BblLIE, MPY-
4€M, B OTAMYME OT KaHIOKA, KaKk pas 3a CYET
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EaeHa MutepoBa ¢ norubiueii Ha
A3l AAMHHOXBOCTOM HESICBITbIO (Strix
uralensis). ®oto A. AeBalIKMHA

Elena Piterova with an electrocuted Ural

Oowl

Photo by A. Levashkin
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(Strix uralensis).

50°36°

MECTHDLIX MTML, T.K. OHA 3UMY-
€T Ha MeCTax TFHEe3AOBaHusl, U
€é rmbeAb B NMO3AHEOCEHHUM U
3MMHMIA MEPUOALI MOXKET ObITD
AHAAOTMYHA TOW, YTO paccymTa-
Ha HaMM AASI KOHLIA AE€TA — Ha-
yara oceHu. CoraacHo Takcam,
YTBEPXKAEHHLIM  MUHMPYPOADI
(MeToauKa..., 2008), ywepb 3a
YHUUTO)KEHUE BMAOB COKOAOO-
6pasHLIX M COBOOOPA3HDLIX, HE
BHECEHHbIX B KpacHyio KHury
Poccum, KOTOPLIMM SIBASIIOTCS] Ka-
HIOK M AAMHHOXBOCTasl HESICBITD,
cocraBasier 5000 py6. MuHM-
MAABHDI €)KEroAHLIN yuepo
5TUM BWMAAM, THE3ASIUMCS
Ha Tepputopun KuHeabckoro
paioHa, HAHOCUMDIM BAQAEADL-
uamm A3l 6-10 kB, cocrasasier
295-350 ThiC. pybaeit. Obwmit
roAOBOM ylwepd BCeM MTULAM,
mbHyum Ha ASMT no KuHeab-
CKOMY PaiiOHYy, MOKET MPEBbLI-
warb 1 MAH. pyGaei.

3akAlouenmne
OCOBEHHOCTM POCCUIICKOrO 3aKOHOAA-
TEALCTBA HE MMO3BOASIIOT MPEADLSIBASATL UCKM
BAAA€AbLAM nTMueonacHbiX A, Ha KoTo-
PbIX MPOUCXOAMT TMOEAL MTWL, HA OCHO-
BAHMM SKCTPANOASILMOHHOM OLEHKU 3TOM
mbean. AAsl NPEALSIBAEHUSI MCKOB HY>KHDI
AOKYMEHTAALHO MOATBEPXKAEHHbIE haKTbl
mbeAr U, KaK MOKA3LIBAIOT MPELIEAEHTD,
JKEAATEeALHO aKTMPOBaHME 3TuX aKkToB
ohMLUMaAbHO YMOAHOMOYEHHLIMM Ha TO
AMUaMM  (MHCNEKTOpamu  MPUPOAOOXPAaH-
HbIX BEAOMCTB, @ MHOTAQ U COTPYAHMKamu
BETEPUHAPHLIX CAYKD). Tem He MeHee, C
MPAaKTUYECKON TOYKM 3PEHMsI MOAOBHAasI
50°45' 51°3"

51°12 51°21'

Noc & 301 arsAssn N3N
Forest in a zone of PL impact

1144 KIACC OMACHOCTH

First category of danged
MnoTHacTs a0k W
AMAHHOXBOCTON HERCKTI
Density of the Common Buzzard
and Uiral Owl

0035
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17782134
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Bonoews | Waler bady
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pabota MOKET MOMOYb CrEeLMAAUCTaM B
0bBAACTM OXpaHbl MPUPOALI B BLISIBAEHUU
Y4YaCTKOB, Ha KOTOPLIX 3aBEAOMO BbLICO-
Kasi TM6eAb NTUU, YTOObl YBEAUYMUTL MPO-
AYKTMBHOCTL npoBepku. Hanpumep, aas
AKTMPOBAaHMsT (PAKTOB TMOEAM MTULL HA CyM-
My, GAU3KYIO K CyMME PacCYUTAHHOTO yilep-
6a no KuHeAbckomy paiioHy, AOCTaTOYHO
ABYXKpaTHOro o6xoaa B HadaAe M KOHLE
CeHTsOps1 Hanboaee oOnacHbIX Y4aCTKOB
A3I1 6-10 kB npotskéHHocTbio 103 KM.
Baaaeabuam A3l AaHHbIM aHaAM3 MO3BOASIET
OMNpPEAEAUTh YHaCTKM MEPBOOYEPEAHLIX pa-
60T AAsI peaAM3aumMm MTULE3AWMNTHBIX MEPO-
npusiTwii. B utore xo4vercsi HaAesTLCS, YTO
TNC-meToAbl BYAYT WMpPE NMPUMEHSTLCS KAk
B HAY4YHLIX MCCAEAOBAHMSIX, TaK U B MPUPO-
AOOXPAHHLIX MEPOMNPUSITUSIX, U ONMUCAHHDIA
BbILIE AArOPUTM PaboTbl ByAeT peaam3oBaH
Ha MpaKkTUKe Ha APYIruxX TEPPUTOPUSIX BO
6Aaro XMWHLBIX MTULL.
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Puc. 11. Kapta oLleHO4YHO!M MAOTHOCTM rHE3A0BaHMs
KaHIoka (Buteo buteo) 1 AAMHHOXBOCTOV HesiCbiT (Strix
uralensis) 1 pacrpeaeAeHms y4acTkoB Aeca, pacrioAa-
rarowmxcsi B 30He BAusHust A3l 6-10 kB 1-ro kaacca
OIMacHOCT! AAS ITULL

Fig. 11. Density of the Common Buzzard (Buteo
buteo) and Ural Owil (Strix uralensis) and distribution
of forest clusters in the zone of power line impacts
with the first category of danger for birds



