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Pe3iome

CTOAKHOBEHMSI C BLICOKOBOALTHLIMU AVHUSIMM SAEKTPOMEPEAAYM U BETPSIHLIMM SAEKTPOCTAHLIMSIMU HACTO CAYIKAT Mpu-
YMHOM TMOeAM OPAOB. PeleHNEM SIBASIETCSI TOAXOASILIEE PACTIOAOXKEHME M UCTIOAL3OBAHME CTPATETMIA, CHYDKAIOLWMX
HEraTuBHOE BAUSIHUE STUX KOHCTPYKLIMIA B 30HAX PACMPOCTPAHEHUSI OPAOB, KOTOPEE OCHOBLIBAIOTCS HA COBETAX KO-
AOTOB, OMMPAIOIIMXCSI HA TIATEALHOE 3-MepHOE U3yYeHNe TPAEKTOPUI MOAETA MTULL B TEYEHME AAUTEALHOTO MpOoMe-
JKyTKa BpemeHu. Ytobbl paspaboTath MPEAAOXKEHUs MO YCOBEPLIEHCTBOBAHMIO OAHOM M3 BETPOBLIX SAEKTPOCTAHLINIA
B LlIBeumu, Mbl MPUMEHMAM TEXHUKY, KOTOPAsi OMMPAETCsl HA UCMOAL30BaHME OMHOKAEM, OCHAWEHHDLIX AA3€PHbIMM
AAALHOMEPAMM 1 BO3MOXKHOCTBIO 3arMCU AAHHDIX, AASI OTCA€XKMBAHMSI MECTOMIOAOXKEHMSI U BLICOTLI MOAETA OPAAHOB-
GEAOXBOCTOB Ha MYTSIX UX CAEAOBAHMSI, U UCTIOAL3OBAAM MOAYYEHHDLIE AAHHLIE AASI OLIEHKM PUCKOB, CBSI3AHHLIX CO
CTOAKHOBEHMSIMM MTUL C TypOMHaMM. B 5TOM AOKAAA€ MblI OMMCBLIBAEM MOAEBOM METOA, MCTIOAL3OBAHHDIV AASI 3aMMCH
TPAEKTOPUM MOAETA, MOATOTOBKM AQHHDLIX AASI CO3AAHMSI MOAEAM, OLIEHMBAIOWEN PUCKM CTOAKHOBEHMI, U paccmarpu-
BAEM MPEVMYILECTBA M OFPAHMYEHMS STUX METOAMK, & TAIOKE PSIA CUTyaLIMi, B KOTOPBIX HAllA METOAMKA MOXKET ObITh
3P PEKTUBHO UCMOAL3OBAHA.

KAaro4yeBLIe cAOBa: OPALI, CTOAKHOBEHMSI C KOHCTPYKLUMSIMU, AQ3EPHDIA AAALHOMED.

Moctynuaa B peaakumro: 20.12.2013 r. Mpmusata k ny6ankaumm: 31.12.2013 r.

Abstract

Collision with power lines and wind turbines is a demonstrated cause of mortality in eagles. Appropriate siting
and strategies to mitigate the effects of these developments in areas used by eagles’ benefit from conservation
advice based on accurate 3-dimensional flight-path monitoring of birds using the area over time. To achieve this
at a proposed wind farm site in Sweden we have employed a technique using binoculars fitted with laser range-
finding and data storage capabilities to obtain flight location and height information along the flight routes of
White-Tailed Eagles and used the data to obtain turbine-specific collision risk estimates. Here we describe the
field method used to obtain flight paths, how the field data was prepared for collision risk modelling and explore
the advantages and limitations of this technique and the range of situations where it could be effectively used.
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CTOAKHOBEHMSI C BLICOKOBOALTHLIMM AVHMSI-
MU SAEKTPOIMNEPEAAYM U BETPSIHLIMM SAEKTPO-
CTAHUMSIMM YaCTO CAYJKAT MPUYUMHON rMbean
OpAOB. PelweHnem nNpoBAeMbI SIBASIETCS MPa-
BUALHOE PACIIOAOXKEHUE BbLICOKOBOALTHDLIX
ASI1 u BeTporeHepatopoB, a TaKkXKe WC-
MOAL30OBaHME CTpATervii, CHV KAIOWMNX Hera-
TUBHOE BAMSIHME 3TMX KOHCTPYKLIMI B 30HaX
PacnpoOCTPaHeHNs1 OPAOB, OCHOBAHHLIX Ha
COBeTax 3KOAOrOB, OMUPAIOIWMXCSl Ha TIlA-
TeALHOE TPEXMEPHOE U3yYeHUE TPAEKTOPUi
MOAETa NTULL B TEYEHME AMUTEALHOTO MPOMe-
JKYTKA BPEMEHMU.

Kaxk npaBuao, oLeHKa pucKa CTOAKHOBEe-
HUSI PACCUMTLIBAETCSI U3 AAHHLIX O MapLpy-
Tax MOAETOB, COOPAHHLIX B XOAE AAUTEALHOTO
HAOAIOAEHMST 3@ BO3AYLIHBIM MPOCTPAHCTBOM
Ha TEPPUTOPUM, TAE€ MPEANOAATAETCST CTPOU-
TeALCTBO. OMbLITHLIE OPHUTOAOTMYECKME TeOo-
A€3UCTbI MPOBOASIT HAOAIOAEHMSI CO CTpaTerv-
YECKM YAOOHDIX TOYEK M AASI KAKAOW MTULIbI

Collision with power lines and wind turbines
is a demonstrated cause of mortality in eag-
les. Appropriate siting and strategies to
mitigate the effects of these developments
in areas used by eagles benefit from con-
servation advice based on accurate three-
dimensional flight path monitoring of birds
using the area over time.

Typically, collision risk estimates are de-
rived from flight route (location and height)
data collected during extended monitoring
of the airspace at proposed development
sites. Experienced ornithological surveyors
monitor the area of interest from strategic
vantage points and, for every bird detected,
record the estimated route taken and the
flying height at regular time intervals. Flight
routes are tracked using standard binoculars
and are estimated visually in relation to the
topography over which the bird is flying at
the time.
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yepes peryaspHble  MHTEPBAAbI
OMPEAEASIOT U (PUKCUPYIOT TOYKY Ha MeCT-
HOCTU U1 BLICOTY MOAETa. MaplupyTbl MOAETOB
OTCAEKMBAIOTCST C MOMOLLBLIO OBLIYHLIX GUHO-

BpemMeHU

KA U «MPUBSI3LIBAIOTCS» HA MECTHOCTU MO
TornorpagoMyeckMm OpuUeHTpaM Ha OCHOBEe
BU3YaALHOM OLIEHKM.

Taxkue oLeHKM, OCHOBaHHbIE Ha CPaBHEHUM
TpaekTopun MnoAéra C Tornorpauieckumm
OCOBEHHOCTSIMY MECTHOCTU, SIBASIIOTCSI He-
TOYHLIMU. B CAOXKHBLIX AQHALIAdTaX AexKaiasl
B OCHOBE TOoMorpachusi M, Kak CAEACTBUE,
OMOpPHbLIE TOYKM, HAa KOTOPLIX OCHOBAHLI
OLIEHKM BbLICOTLI, MOCTOSIHHO MEHSIIOTCS, YTO
CUALHO OCAOJXKHSIET OLIeHKM. B paBHMHHOWM
MeCTHOCTM Tororpachmyeckme OpUEHTUPDLI
4acTO HEBO3MOXXHO YBMAETL C [OMOLILIO
OVHOKASI M, CAEAOBATEALHO, OLIEHKM A€AA-
I0TCS1 PETPOCMEKTMBHO, MOCAE TOro, Kak OT-
CA©KMBaHME TMOAETa 3aKOHYMAOCL. Kpome
TOrO, CMOCOBHOCTL HABAIOAATEAS] OLIEHMBATD
MapupyTbl MOAETOB MOXKET BapLMPOBATLCS B
3aBMCHMMOCTU OT YHaCTKOB, OCOBEHHO C pas-
AWYHOV TOMOAOTUI, & Talkoke B PAa3AMYHbIX
MOTOAHDIX YCAOBMSIX. Mexkay HabAtoAaTeAsl-
MM (reoAe3ncTamm) CrocoBHOCTb OLIEHMBATD
TalOKE, BEPOSITHO, PasAMYHA, HeKoTopble
r€OAE3VCThbI Ayyllle B OLI€HKE TPAaeKTopum Nno-
AéTa Mo OTHOILEHUIO peAbeddy, YeM Apyrue.

Yrobbl CBECTM K MUHMMYMY HETOYHOCTU
HaBAlOAATEAEN B OLIEHKE MapuipyTa MOAETA
Mbl MCMOAL30BaAM OMHOKAL C BbLICOKOTOY-
HbIM AQ3€PHBLIM AQALHOMEPOM, OCHAILEHHDIN
MOAYA€M XpaHeHust AaHHbIX (Vectronix IV
n Vectronix 21, Vectronix AG, Heerbrugg,
LliBeruapust), AAsl OTCA@KMBAHMSI MECTOMO-
AOXKEHMSI M BLICOTLI MOAETA OPAAHOB-Oe-
AoxBocToB  (Haliaeetus albicilla) Ha Tep-
pUTOPUM  MPEAAATa€MOTrO  CTPOUTEALCTBA
BETPOSAEKTPOCTAHUMI Ha OGAaATMIICKOM MO-

OpaaHbi-6eroxsoctni (Haliaeetus albicilla) B noaére Ha
MECTe MPEANOAATaEMOTO CTPOUTEALCTBA BETPOIMAPKA HA
nobepexne barturickoro mopsi B Lseuyn.

@doro A. INeTrepccoHa.

White-Tailed Eagles (Haliaeetus albicilla) flying at
proposed wind farm site, Baltic coast, Sweden.
Photo by ]. Pettersson.

Estimates based on comparing flight
routes to background topographic features
are subject to inaccuracies. In complex
landscapes the underlying topography of a
flight path, and as a consequence the refer-
ence points on which height estimates are
based, are constantly changing, making
estimates of location and height difficult.
In flat landscapes, topographic reference
points are often not visible within the bin-
ocular view and consequently estimates
are made retrospectively once the track-
ing of a flight has ended. Furthermore, a
surveyor’s ability to estimate flight routes
may vary between sites, especially those
with different topographies, and also in
different weather conditions. Between-sur-
veyor estimate ability is also likely to differ,
with some surveyors better than others at
estimating flight paths in relation to over-
flying topography.

To minimise observer inaccuracies in es-
timating flight route we used high specifi-
cation laser range-finder binoculars fitted
with a data storage module (Vectronix IV
and Vectronix 21, Vectronix AG, Heer-
brugg, Switzerland) to obtain location and
height information along the flight routes of
White-Tailed Eagles (Haliaeetus albicilla) at
a proposed wind farm development on the
Baltic coast of Sweden. We then developed
a method to utilise this data for collision risk
modelling (Band et al., 2007).

All eagle flights were tracked from stra-
tegically sited vantage points using the la-
ser range-finder binoculars. From the time
that a bird was first detected it was fol-
lowed using the binoculars and the laser
repeatedly ‘fired’ at the bird to obtain a se-
quence of data points (‘fixes’) correspond-
ing to three-dimensional locations along
the flight route. Fixes were automatically
saved to the integral memory in the binoc-
ulars. Immediately following a monitored
flight the estimated route was drawn onto
a topographic large-scale map. At the end
of each fieldwork session the data points
from the binoculars were downloaded,
plotted on to the field map and the drawn
flight route corrected by anchoring it to
data point locations.
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6epexbe WBeumn. 3atem mbl paspaboTasu
METOA, YTOODI MCMOAL3OBATL 3TM AAHHDLIE AASI
MOAEAMPOBAHMST PUCKA CTOAKHOBeHwUs1 (Band
et al., 2007).

Bce NoAéTbl OPAOB OTCAEKMBAAMCH CO CTpa-
TEIMYECKM BKHLIX HAOAIOAATEABLHBIX TOYEK
C MOMOLILIO Aa3epHOro AanbHomepa. C mo-
MEHTA, KOrAA MTULA BriepBblie ObiAa 3aMeyeHa,
3a HEN CAEAMAM B BMHOKAL M HEOAHOKPATHO
«CTPEASIAM» AQ3E€POM B MTULLY, YTOOLI MOAY-
YATL TMOCAEAOBATEALHOCTL  MH(POPMALIMOH-
HbIX TouyeKk (chykcaumin) B TPEXMEPHOM U3-
mepeHun. Touku (chukcaumm) aBTomaTMyeckm
COXPAHSIIOTCS1 B MamsiTh AaabHomepa. Cpasy
MOCAE OTCAEXKEHHOTO TOAETA  TpaeKTopwsl
3anmucbiBaeTCsl Ha TOMorpacpuyeckyo Kpyr-
HoMacwTabHylo KapTy. B KOHLE KakaOM mo-
A€BOM CEeCCUM MH(POPMALIMOHHbIE TOYKU U3
rnamsiTu AAALHOMEPOB CKAYMBaAM, HAHOCUAM
Ha KapTy, 1 TPAEKTOPUIO MOAETA KOPPEKTUPO-
BAaAM OTHOCUTEALHO HABAIOAATEABLHLIX TOYEK.

dopmarbHOEe MoAEAMpPOBaHUE PUCKa CTOA-
KHOBEHMs1 TpeByeT Takoro BXOAHOTO napame-
Tpa, Kak «BpeMmsl MOAETa Ha BbICOTE PUCKA».
Mol MoAy4aem ero mnyTém AEA€HMsl MOAOBU-
Hbl MyTV MOAETa MEXKAY TOYKaMM Ha BLICOTY
B LIEHTPAALHOM TOYKE B MpPEAeAaX KaXKAOTO
MOAYHYEHHOTO CErMEHTa AASl 3TOWM 4acTu Tpa-
EKTOPUM MOAETA. AAsl TPeoBpPasoBaHmsl AA-
Hbl TPAEKTOPUM BO BPEMsI MOAETA Mbl MPEeA-
roAaraem, YTo CKOPOCTL MOAETA MOCTOSIHHA Y
OpAaHa-6eA0XBOCTa, U OrpeAeAsiemM eé Ha Oc-
HOBE OMyBOAMKOBAHHDLIX B AUTEPATYPE TEAEME-
TPUYECKMX UccaeaoBaHmii (May et al., 2011).
OLeHKa pUCka CMEPTEALHOTO CTOAKHOBEHMSI
(CO cMepTeAbHLIM MCXOAOM) MOCYUTaHA MCXO-
A5l M3 KOAMMECTBA CEKYHA B 4aC HAOAIOAEHMSI,
KOTAQ TPaeKTopwsl MOAETa MPOXOAMAA Ha Bbl-
COoTe pU1CKAa B UCCAEAYEMOI OBAACTI.

MOHUTOPUHI MOBEAEHWs BO BpPEMsl MO-

Formal collision risk modelling requires
‘flying time at risk height’ as an input pa-
rameter. We achieved this by dividing flight
paths half way between spot heights and as-
signing the central spot height within each
of the resulting segments to this portion of
the flight path. To convert flight path length
to flying time we assumed a constant flight
speed for white-tailed eagle based on the
published literature from telemetry studies
(May et al., 2011). Collision risk mortality
estimates were calculated using the num-
ber of seconds per hour of observation that
flight paths were at ‘risk height’ within the
development area.

Monitoring flight behaviour using high-
specification laser range finder binoculars
provides accurate location and height ref-
erence points along flight routes allowing
more accurate estimates of ‘flying time at
risk height” compared to the frequently
used method of estimating height relative
to topography. Automatic downloading
of location and height data to the integral
memory in the binoculars eliminates the
need for manual data entry by the surveyor
during the flight, allowing continuous track-
ing throughout the time that the bird is in
view. Compared to visual estimates the
method improves measurement of flight
route accuracy by reducing between-ob-
server bias arising from differing estimate
abilities and within-observer bias resulting
from varying ability to estimate height and
location in different topographic situations
and weather conditions. The portability of
the laser range-finder equipment allows the
technique to be used in situations where
other methods such as radar may be prob-
lematic.

The laser range-finder technique has
some limitations. The technique does not
provide continuous height and location
data for the duration of flights and therefore
sections of the flight path between the data
point ‘fixes’ must be extrapolated. Achiev-
ing frequent fixes along the length of each
monitored flight path minimises this type of
measurement error.

The technique is only suited to large bird
species like eagles where the probability of

INpeAcTaBA€HME TEXHUKMU AA3€PHOrO AAALHOMEPA, MC-
MOAbL30BAHHOM HA MECTE MPEANIOAAraéMoro CTPOUTEAb-
cTBa Betponapka B LlIseuymn. doro C. XyAka.

Representation of the laser rangefinder technique
employed at the proposed wind farm site in Sweden.
Photo by S. Hulka.
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OpAaH-6eA0XBOCT B
MoAéTe Ha MecTe Mpea-

roAaraemoro crpom-
TEeALCTBA BETPONapKa Ha
no6epexne barturicko-
ro mops B LliseLyn.
doro A. INeTrepccoHa.

White-Tailed Eagle
flying over proposed
wind farm site, Baltic
coast, Sweden.

Photo by ]. Pettersson.

AE€TOB, MCIOAL3Ysl BLICOKOTOUYHDLIM AQ3€PHDIN
AAALHOMEDP, OOECreymnBaeT OMpeAeAeHne
TOYHOTO MECTOTMOAOXKEHMSI U COOTBETCTBY-
IOler BLICOTbI TOYEK TPAEKTOPUM TMOAETA,
MO3BOASIIOWMX OOAEE TOYHO OLIEHUTDL BPEMSsI
MOAETA Ha BLICOTE PUMCKA, MO CPABHEHUIO C
4Yacto UCTMOAL3YEMBLIM METOAOM OLI€EHKM BbI-
COTbLI MO OTHOWEHMIO K Tonorpadommn. ABTO-
maTtuyeckoe cKaumpaHue wuHdopmaumm o
MECTOMOAOYKEHMM U BLICOTE BO BCTPOEHHYIO
namsitb OUHOKASI YCTPAHSIET HEOOXOAMMOCTD
PY4YHOTO BBOAQ AAHHBIX HabAlOAaTEAEM, OOE-
crneymBast BO3MOXKHOCTL HETPEPLIBHOIO OT-
CA©KUBAHMS TTULLI HA TMPOTSDKEHMU BCETO
BPEMEHM, YTO OHA HAXOAMUTCSl B [OA€ 3pe-
Hus1. 1o cpaBHEHMIO C BM3YyaALHOM OLIEHKOW,
METOA YAyYIlaeT TOYHOCTL U3MEPEHMST MapLu-
pyTa MOAETa MyTEM YMEHDLIIEHMsI MOrPeLHO-
CTV BOCTIPUSITUSI HABAIOAATEAEN, CBSI3AHHOA
C PAa3HOM CrMOCOBHOCTBIO AIOAEN K OLIEHKE
PaCCTOsIHMSA, a TaK)KEe MOTrPeLHOCTM OAHOTO
HabAlOAQTEAs] M3-3a PA3HLIX CMIOCOBHOCTEM
OLIeHMBATL BLICOTY M MECTOMOAOXKEHME B
Pa3HLIX TOrorpachnyeckmx M MOrOAHLIX YC-
AoBusix. TpaHcrioptabeAbHOCTh 0BOpPYAOBA-
HUSl AQ3€PHOr0 AAALHOMEPA TMO3BOASIET UC-
MOAL30OBATL 3TY TEXHUKY B CUTyaUMUsIX, TAE
MCMOAL30BAHUE APYTMX METOAOB, TaKMX, Kak
paAap, MOXKET ObITb MPOBAEMATUYHDIM.

TexHuKa Aa3epHOro AanbHOMeEpa WuMeeT
HekoTopble orpanmnyeHmsi. OHa He obecrie-
YMBAET HerNpepLIBHLIE AAHHLIE O BLICOTE U
MECTOIMOAOYKEHMM B TEUEHUE BCEro MOAETa U
MO3TOMY Y4aCTKM TPAEKTOPUM MOAETA MEXKAY
MH(POPMALMOHHLIMM  TOYKaMM  (chuKkcaumsi-
MM) HEOOXOAMMO 3SKCTPAroAMpOBAaTh. YBe-
AVMEHME YaCTOTLl (PMKCALIMIA BAOAL OTCAEXKM-
BAE€MOM TPAEKTOPUM MOAETAa MMHVMU3UPYET
TAKOW BMA OWMOOK.

TexHuKa MOAXOAUT TOALKO AAsl KPYMHDIX
BUAOB MTUL, TaKMX, KaK OPADLI, C KOTOPLIMU
Y OIBLITHOTO Oreparopa 0OOPYAOBAHMSI Bbi-
COKa BEPOSITHOCTL MOCTOSIHHOTO MOMAaAaHusl

an experienced operator of the equipment
consistently hitting a target bird is high. The
principal surveyor on our project estimated
an effective range of approximately 2 km
for White-Tailed Eagle at the site in Sweden.
The cost of high specification laser range-
finder binoculars is high. The model used
in our study currently costs approximately
$19,000. Nonetheless, providing accu-
rate data points along flight routes results
in more reliable and accurate collision risk
estimates and better informed conserva-
tion advice compared with methods using
standard binoculars. Therefore, implement-
ing this technique should be a preferred op-
tion for appropriate collision risk monitoring
programmes, particularly where species of
high conservation status are potentially vul-
nerable. Strategies to acquire and use the
equipment may include sharing the cost
amongst monitoring organisations and en-
couraging developers to invest in the tech-
nology. In our study the developer — the
Swedish state energy company — invested
in the equipment.

In summary, the laser range-finder tech-
nique provides more reliable, accurate
estimates of eagle flight behaviour com-
pared to visual methods using standard
binoculars. Improved flight data improves
the ability to assess the likelihood of eagles
colliding with wind turbines and power
lines prior to construction. Improved as-
sessments better inform decision-making
about the location and design of these de-
velopments. The portability of the equip-
ment make it particularly suited to remote
or difficult-to-access areas where the use
of other ‘high accuracy’ techniques such as
radar is impractical. Finally, this technology
allows flight data to be obtained from all
individuals using airspace in a study area,
making the technique particularly suited
to studies of non-breeding and migrating
eagle aggregations where tagging is im-
practical.

References:

Band W., Madders M., Whitfield D.P. Develop-
ing field and analytical methods to assess avian
collision risk at wind farms. — Birds and wind
farms: risk assessment and mitigation / Ed. by
M. de Lucas, G.F.E. Janss & M. Ferrier. Madrid.
Quercus, 2007. P. 259-275.

May R., Nygerd T., Lie Dahl E., Reitan O., Bev-
anger K. Collision risk in White-Tailed eagles.
Modelling kernel-based collision risk using satel-
lite telemetry data in Smgla wind-power plant.
NINA report No. 692. Norwegian Institute for
Nature Research. 2011.



252

[NepHarbie XUIHUKMU 1 nx oxpaHa 2013, 27

Marepuarbl KOH(bepeHLMit

IMpomnssoanTeAn:
Vectronix AG
Max-Schmidheiny-
Strasse, 202

CH-9435 Heerbrugg
Switzerland
(LIBeruapwus)

TeA.: +41 71 726 72 00
chakc: +41 71 726 72 01
info@vectronix.ch
www.vectronix.ch

Umnoptépsi B Poccun:
Tenex,

OAO «TexcHab3kcriopT»,
115184, Poccusi,
Mocksa, O3epKoBcKast
Hab., 28, c1p. 3

TeA.: +7 495 545-00-45
dpaxc: +7 495 951-17-90,
+ 7 (495) 953-08-20
n.demidov@tenex.ru
www.tenex.ru

LHWHA «LInkroH»
107497, Pocewsl,
Mocksa, LlleakoBckoe
wocce, A. 77

TeA.: +7 495 460-48-00
cpaxc: +7 495 460-34-01
cyclone@asvt.ru
www.cyclone-jsc.ru

B NTuUy. B LeAom, B Halem npoekTe Aasl op-
AaHa-6eroxBocta B Llseunm, scpdpekTrBHas!
AAALHOCTb HABAIOAEHMI COCTaBMAA OKOAO 2
KM. CTOMMOCTL AQ3€PHOro PYYHOTrO AAALHO-
mepa BbicOKasl. MoAeAb, UCMOAL30BABLLIASICS
B HalleM MCCA€AOBAaHWUW, CTOUT TMPUMEPHO
$19 000. Tem He meHee, MO CPABHEHMIO C
METOAAMM UCITOAL3OBAHMST CTAHAAPTHLIX OU-
HOKAE, OBEeCneYmMBaloTCsl TOYHLIE AAHHLIE
O TOYKaxX BAOAL MAaplupyTa MOAETa, YTO AAET
6oAree HAAEKHDBIE M TOYHDLIE OLIEHKM PUCKA
CTOAKHOBEHMs1 M 6oaee MH(POPMATUBHLIE
coBeTbl MO coxpaHeHuto ntuu. [lostomy
peaAusaumsi AAHHOTO METOAA AOAYKHA ObITh
MPEANOYTUTEALHLIM BAPUAHTOM AASI COOTBET-
CTBYIOWIMX TPOrpaMmM MOHMUTOPUHIa pucka
CTOAKHOBEHMSI, OCOBEHHO TaMm, TAE€ TMOTEH-
LIMaALHO YSI3BUMBI BMAbLI C BLICOKMM MPUPO-
AOOXPaHHbLIM cratycom. Crparervsi npuob-
PETEHMS] UM WCTOAL3OBAHUsI OBOPYAOBAHMSI
MOJKET BKAIOYATL PAa3A€AE€HME CTOMMOCTU
CpeAn OpraHu3aumii MO MOHUTOPUHIY U MO-
ouwpeHve paspaboTyMKoB MHBECTMPOBATL B
TEXHOAOIMIO. B Hawem nccaeaoBaHnm paspa-
6otumk — LBeackasi rocyAapCTBEHHAs1 SHEP-
reTmyeckasl KOMraHusi — UHBECTMPOBaAa B

06opyAOBaHME.
[MoABOAsI WTOT, CA€AyeT OTMETUTb, YTO
TEXHOAOTMsI  UCMOAL3OBAHMSI  AA3EPHOTO

AAALHOMEPA MPEAOCTABASIET OoAee HaaéK-
HbI€, TOYHbLIE OLEHKN OPAMHOIO l'lO/\éTa, rno
CPABHEHUIO C BM3YaAbLHLIMM METOAAMM, TA€
MCIMOAL3YETCSl CTAHAAPTHDLIA OUMHOKAb. YAyY-
LieHUe AAHHDLIX O MOAETE MOBLIIAET BO3MOXK-
HOCTDb OLIEHMBATL BEPOSITHOCTbL CTOAKHOBEHMSI
OPAOB C BETPSIHLIMM F€HEPATOPAMM U AVHM-
SIMM SAEKTPOMEPEAAYM AO HaYaAa MX CTPO-
UTEALCTBA. y/\y‘-ll.LleHl/le OLIEHOK TI1OA€3HO B
MPUHSITUM PELIEHMIT O Pa3MELLEHUM U MPO-
€KTUPOBAHNUM 3TUX Pa3paboToK. AErkocTh B
nepeBo3Kke OOOPYAOBAHMsI AEAAET €r0 OCO-
GEHHO MOAXOASIUMM AASI YAAAEHHDIX U TPYA-
HOAOCTYIHbLIX PaiOHOB, TA€ UCMOAb3OBaHME
APYIrUX BbICOKOTOYHLIX TEXHUK, TaKMX, KaK
paaap, HernpakTMyHo. HakoHeu, sTa TeXHO-
AOTMSI TIO3BOASIET MOAYYaTh AAHHLIE MOAETA
BCEX OCODE, MCMOAb3YIOWMX BO3AYIIHOE
MPOCTPAHCTBO B U3y4aemoi 0BAACTH, UTO Ae-
AQET 3TOT METOA OCOBEHHO MOAXOASILMM AASI
MICCAEAOBAHUI HETHE3ASIUMXCSI U MUTPUPYIO-
LIMX OPAOB, KOTAQ MCTOAL3OBAHME MEYEHMsI
SIBASIETCS] HEMPAKTUYHLIM.
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BEKTOP 21 - camoe pacnpocTpaHéHHOe
YCTPOMCTBO HABAIOAEHVISI U3 MPEAAArAEMbBIX KOM-
naHueii Vectronix. 910 GUMHOKYASIPHLIA Aa3ep-
HbI/i AAALHOMEP C CEMMKPATHLIM YBEAUYEHUEM U
rnoAem o63opa 6,75°, UMeeT LUMPPOBOI KOMMAC
M CNOCOBEH M3MEPSITh PACCTOSIHUSL AO 12 KM.

BLIBOA A@HHDLIX OCYLIECTBASIETCSl Yepe3 MHTep-
cperic RS232. AaabHoMeEp Yepe3 BHEWHMI MopT
MOJKET MepeAasarh Pe3yAstarhl usmepenuin B GPS-
Hasurarop. Ha acriree HaBuratopa oTo6paKatorcsi
KOOPAMHATBLI TEKYLIEFO MECTOTIOAOKEHMsI HABAIO-
AaTeAst Y OBLEKTA, AVCTAHLIMSI AO KOTOPOIO M3Me-
psinach. B Hacrosiiee Bpemsi MMEeTcs MoAAep)KKa
HaeuraropoB Garmin GPS 12, 72, GPSMAP 60, 76.

Ipu ncnoab3oBaHum Hasuratopa Garmin AaAb-
HOMEP OMPEAEASIET TEKYLIME KOOPAVHATLI HABAIO-
AaTeAsl, U3MepsIeT AAALHOCTL AO LIEAV M OTMpPAaB-
AsleT e€ KOOpAMHaThl B MPUEMHMK. Ha ancnaee
HaBUraTopa OTOOPaXKAETCSI HOBAsI TOYKA — LIEAD.
10T (PYHKLMOHAA OYEHL YAODEH HE TOABLKO AASI
huKcaumm paccTosiHMii AO MTULL B MOAEBLIX UCCAE-
AOBAaHWM, HO M AASI TOMCKA THE3A KPYMHBIX XML~
HDLIX MTUL B FOPHO-A€CHOM MECTHOCTU.

VECTOR 21 — the typical forward observer
device is also a true binocular rangefinder with
outstanding day optics, an integrated 3-dimen-
sional, 360° digital compass and a precision,
increases the range for distance measurements
up to 12 km.

Data output via RS232. Rangefinder
through an external port can transfer meas-
urements in GPS-navigator. The display navi-
gator displays the coordinates of the loca-
tion of the observer and the object to which
the distance is measured. At the moment
there is support for Garmin GPS 12, 72, GPS-
MAP 60, 76.

When using navigator Garmin, rangefinder
determines the current position of the observer
measures the distance to the target and sends it
to the receiver coordinates. The display shows
the new point. This functionality is very useful
not only for fixing the distances to birds, but
also to search for nests of raptors in the moun-
tain forest habitats.



