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Pe3iome

B 2012-2013 rr. Mbl C yCNIeXOM MPUMEHVAM BeCTIMAOTHLIN AeTaTeAbHbIn anmnapar (BITAA) aasi ocmoTpa rHésa 6eao-
rnaeyero opaaHa (Haliaeetus pelagicus). B 31oii cratbe mbl MPUMBOAMM TEXHUYECKME U MPaKTMYeCKMe acneKTbl Mpu-
meHeHust BITAA B yAar€HHDLIX He3aceAeHHbIX pavioHax. BIIAA oKasancsi O4eHb MOAE3HBIM AASI HAOAIOAEHMsI THE3A,
BHYTPEHHEE COAEP)KMMOE KOTOPLIX HEBO3MOXKHO HABAIOAATL C 3€MAM U3-3a YCTOM PACTUTEALHOCTU MAM MO APYTUM
npuymHam. Bapocabie nmuubl He pearmpoBaam Ha BIAA, XOTsl oAHa MTMUA GbiAa 3aMHTEPECOBAHA ArMapaTtom 1 Mpo-
AeTeAa BAM3 HETO, KOTAA OH 3aBMC BO3AE THe3aad. JTO nepeoe B Poccum 1, BO3MOXKHO, B MUPE MpuMeHeHne Gecru-
AOTHDIX arraparoB AAsl M3yHeHMsl THE3A XMIHLIX MTUL BO BPEeMsl PYTMHHOTO MOHUTOPUHra.

KAaroueBrie croBa: xviuHbie NTULLI, Geroraeumnii opaaH, Haliaeetus pelagicus, 6ECNMAOTHDIN AETATEALHDIV arnapar.
Moctynnaa B peaakunio: 28.12.2013 r. lpnusaTa kK ny6ankaumn: 31.12.2013 r.

Abstract

In 2012-2013 we have successfully applied the UAV for monitoring nests of the Steller’ Sea Eagle (Haliaeetus pe-
lagicus). The paper discusses technicalities and various practical aspects of application of the UAVs in remote wild
areas. The UAV proved to be very useful in checking the contents of the nests in places where it was impossible
to see the nest because of obstructions. The adult birds in general did not react to the UAV presence at the nest,
whereas one individual was curious and made a fly by to see the UAV at a close distance. This is the first application

of the UAV to survey raptors’ nests during routine surveys in Russia and possibly in the world.
Keywords: birds of prey, raptors, Steller's Sea Eagle, Haliaeetus pelagicus, UAV.
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BeeaeHue

TpaAVLMOHHLIE MOHUTOPUHI GeAorAeye-
ro opaaHa (Haliaeetus pelagicus) noapas-
YMeBaeT HAOAIOAEHUsI C BO3BbLILEHHOW WAM
AOCTATOYHO YAAAEHHOW OO30PHOM TOYKM,
C KOTOPOW MOXKHO HAOAIOAATL COAEPIKM-
MOE€ THE3AQ, UCTMOADb3YsI TEAECKOMbI UAU Ou-
HOKAM, WCIMOAL30BAHME MOTOAEALTANAaHa
(YrexuHa, 1995) MAM aALNMHUCTCKOrO CHa-
psbkeHusi. Ecau nmepBbiii MeToA Hamboaee
ACWEB 1 AAET HAAEKHDLIE AAHHLIE, B PsiA€
CAyYaeB, KOrAa rHE3Aa HAXOASITCSl B HEMpPO-
AA3HOM TYCTOM A€Cy, €ro fnpuvMeHeHWe He
MOXKET AaTb HAAE)KHLIX pPe3yALTatos. B sTom
CAyvae HEOOXOAMMO MAM APEHAOBATL AEAb-
TarAaH, MAM 3aAe3aTb Ha AepeBbsi. ApeHaa
A€ALTaNAaHa CUABLHO YAOPOJKAET [MOAEBbLIE
paboThl, a 3aA€3aHME HA AepEBbsi Tpebdyer
MCMOAbL30BaHMST AALITMHUCTCKOTO CHapshke-
Hus. Ucnoab3oBaHue DBIIAA siBasietcs ae-
WEBOM aAbTEPHATMBOM AeAbTanAaHy. boaee
Toro, 6ypHoe passutme TexHorormm BIIAA
A€AAET MX MPUMEHEHME BO3MOJKHLIM AdKe

Introduction

Traditional Steller's Sea Eagle (Haliaeetus
pelagicus) nest survey requires either a good
vantage point to observe the contents of the
nest with powerful optics, or usage of micro
light aircraft (Utekhina, 1995), or climbing us-
ing mountaineering equipment. While the
fist method sometimes provides good re-
sults, the visibility of some nests is blocked
by dense forest vegetation. The application
of the micro light plane could be expensive
and is subject to the equipment/service avail-
ability. Climbing, on the other hand, is more
affordable, but requires skill.. The usage of the
UAV to ascertain the contents of the nests ap-
pears to be an attractive alternative to micro
light aircrafts and to climbing, moreover the
rapid development of the UAV technology
makes some of the models applicable to the
rough field conditions on the Russian Far East.

The recent technical progress led to the
development of aerial platforms that are suf-
ficiently stable in the air to be used in ecologi-



254  [lepHarble XUIHUKMU U X oxpaHa 2013, 27

Marepuarbl KOH(hbepeHLMit

Contact:

Eugene Potapov
Bryn Athyn College,
Bryn, Athyn,
Pennsylvania, USA
eugenepotapov@
gmail.com

Irina Utekhina
Magadan State Reserve,
Koltsevaya str., 17,
Magadan,

Russia, 685000

tel.: +7 914 039 7321,
+7 4132 657871
steller@magterra.ru,
irinautekhina@
gmail.com

Michael |. McGrady
MikeJMcGrady@aol.com

David Rimlinger
DRimlinger@
sandiegozoo.org

B CYPOBLIX YCAOBMSIX YAAAEHHDLIX ParioOHOB
AanbHero Bocroka.

B nocaeaHMe roabl TEXHUYECKUI Nporpecc
AAA BO3MOXKHOCTbL paspaborarb AOCTATOYHO
CTaBUABLHYIO TAATCPOPMY AAs SKOAOTMYE-
CKMX UCCAeAOBaHMM. Tak, MCMOAb3OBaHME
GIAA npu3HaHO oO4YeHb NepPCrneKTMBHLIM
AASI MBYYEHMST MPOCTPAHCTBEHHDLIX AAHHbBIX
(Marris, 2013; Anderson, Gaston, 2013)
M, B YaCTHOCTM, AAsl BbLICOKOMACIITAOHO-
ro AUCTAHUMOHHOTO 30HAMpoOBaHus. DIIAA
YCMNELWHO TMPUMEHSIIOTCSI AASI UCCAEAOBAHMSI
[PACTUTEALHOTO MOKPOBA M OLEHKM MeCTO-
obutanmii (Laliberte et al., 2011; Chabot,
Bird, 2013), AAsl NPOM3BOACTBA AE€TaAbHBIX
kapt (Laliberte, Rango, 2011), Bkaioyas
oueHku 3po3mm (d’Oleire-Oltmanns et al.,
2012), a TaKkoKke AASI MOHUTOPUHIA U MOACYE-
Ta YMCAEHHOCTM AMKMX >KMBOTHLIX (Israel,
2011; Platt, 2012).

B AaHHOW cTatbe Mbl OMMUCLIBAEM HaLl
OnbIT B Ucrnoab3oaHun BIIAA npu MoHM-
TOpPUHre 6EAONAEUMX OPAAHOB B MaraaaH-
CKoW obaacTu.

INMporecTnpoBannbie BIIAA
C 3ameTKamm 06 MX MPUIOAHOCTM

OkcrniepumenTsl ¢ BIAA 6biAM Hauatbl B
2011 r. pabotamm C PaAVOYIPABASIEMO CO-
OCHOM MOAEALIO BEPTOAETA Aama, CHAOKEH-
HOVM BMAEOPErnCcTpPaTtopoM. Amnnapar oKa-
3aACs1 HECTAOMABHLIM B BETPEHDBIX YCAOBMSIX,
a BMAEOMATEPUAA, CHSTLI BMAEOKaAMEPOW,
OKA3aACsl HEMPUIOAHLIM AAST MPAKTUHYECKOTO
MCIMOAL30OBaHMs1 M3-3a BUOPALIMI U CMA3aHHO-
CTU M300pavkeHusl. Pasmep BepTOAETA He To-
3BOASIA MOAHSITL OOOPYAOBAHME AAsI TIOAETOB
no kamepe (aaree FPV). Kpome Toro, ronactn
BEPTOAETA PA3AETAAUCL HA KYCKM MPU MaAem-
LIeM KOHTAKTe C BETKaMM, YTO 3aKaHYMBAAOCh
AOPOTOCTOSILIMMM PEMOHTAMM.

B 2012 r. aAnsi OBCAEAOBAHMSI THE3A Mbi
MPVMEHUAN CTAHAAPTHLI KBAAPOKOIMTEP
c npoueccopom ApayuHo (Arducopter ot
3DRobotics, USA), pabotaiowem Ha KOH-
Tpoarepe APM 1.4 (ArduPilot Mega 1.4
c npouecopom ATmega2560), obopyao-
BAHHLIM HABUraTOPOM, COHAPOM, ObBopy-
AoBaHueM Teaemetpumn XBee 2.4 GHz wu
CUCTEMON BbIBOAA MapPamMeTpPOB Ha 3KpaH
(minimOSD 1.0 ot DIYDrones). INpoumnska
(2.7.3) OTKpLITOro KoAa 3aAMBaAach B Mpo-
LLeccop C MCMOAb3OBAHMEM MPOrPaMMBbI
oTKpbIToro koaa Mission Planner 1.1.89
c nporpammoii cesa3m Mavelink protocol
Bepcun 0.9. TMA napametpbl annapara
6LIAV HACTPOEHDLI B YCAOBMSIX <LIMBUAM3A-
umn». Tak kak BITAA vMcnoab3oBaacs B Mno-
A€BbIX ycAOBMsIX AaabHero Boctoka, mbl He

cal applications. The UAV platforms believed
to be very promising for various scientific
applications (Marris, 2013, Anderson and J.
Gaston, 2013), in particular for remote data
acquisition. Such platforms were successfully
applied for vegetation and habitat surveys
(Laliberte et al., 2011, Chabot and Bird, 2013)
and detailed mapping (Laliberte and Rango,
2011), including soil erosion (d’Oleire-Olt-
manns et al., 2012), surveying and counting
wildlife (Israel, 2011, Platt, 2012).

In this paper we describe our experiences
in application of UAV for the Steller's Sea
Eagle nest surveys.

UAV platforms tested
(and notes on their usability)

Experiments in 2011 included a co-axial
Lama radio-controlled model equipped with
a miniature video camera/recorder. The rig
proved to be unstable in wind conditions, and
the video footage was not always usable be-
cause of vibrations. Small size of the rig was
prohibitive to install a First Person View (FPV)
system. Besides, a little contact of the blades
with twigs resulted in expensive crashes.

In the field season of 2012 we have used
standard off-shelf open-source quadcopter
(Arducopter by3DRobotics, USA) equipped
with APM 1.4 (ArduPilot Mega 1.4 with AT-
mega2560), GPS, sonar, telemetry XBee 2.4
GHz module, and OSD (minimOSD 1.0 from
DIYDrones). The UAV was operated on firm-
ware 2.5.3. The firmware was uploaded into
the rig using Mission Planner 1.1.89 with
Mavelink protocol 0.9. The rig was tuned for
the flight parameters (PIDS) in the ‘civilized’
conditions. Since we were not able to use
computer during the field surveys, we were
reluctant to allow automatic updates instal-
lation and newer developments of the soft-
ware, and also, we were keeping the tuning
parameters unchanged throughout the field
season. The UAV was also equipped with
gimbal of our own design, which carried Go-
Pro 2 camera connected to a FPV system. The
rig was used with 10x4.7 plastic propellers.

In the field season on 2013 we used fold-
able quadcopter based on the X468 Travel-
er’ frame equipped with Naza-M controller
and GPS (D]l Innovations, China), T-motors
KV-900 and FPV system.

Both rigs were equipped with camera 2D
gimbal which allowed remote correction of
camera direction. The UAV controller stabi-
lized the camera in horizontal position.

Air and ground travel with the UAVs
Both UAVs were transported by interna-
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Puc. 2. [NepeHocKka He-
pa36opHoro ApAyKori-
Tepa B GOALIIOM YEXAE

K rHe3ay 6eAornreqero
opaaHa (Haliaeetus
pelagicus) — A u B uexae
B MOTOPHOJ1 AoAKe — B.

Fig. 2. A. Carrying

the Arducopter in a
large black case to

the launching site at
the Steller’s Sea Eagle
(Haliaeetus pelagicus)
nest — A and the
carrying case with
Arducopter inside in the
boat during the surveys
-B.

Puc. 1. Pazo6parHbivi Apaykontep (3Drobotics, USA)
B SIUMKE AAST MHCTPYMEHTOB MEPEA MEXKAYHAPOAHLIM
nepeaetom (A) u ckraaHow GINAA ([ lytelmecTtBeHHUK» B
sWMKe repeA TPAHCOPTUPOBKOI B roAe (B).

Fig. 1. Disassembled Arudcopter (3Drobotics, USA) in
a tool box before international travel — A and Foldable
Traveler UAV in a toolbox during transportation in the

field surveys — B.

MOTAU UCMOAL30OBATh KOMIMLIOTEP AASI 3aAUB-
KM MOCA€AHUX BEPCUI MPOWMBOK M HOBbIX
BEPCU KOHTPOAMPYIOWMX Nporpamm. Mol
TaK)Ke He 3aHMMaAUChL NoAcTponkamm [MNA
KOAAQ B MOAEBLIX YCAOBMSIX. 3aaada Obiaa B
TOM, 4TOObLI MCroAb3oBaTh BITAA B TeyeHue
BCEro NMOAEBOro Ce30Ha C 3apaHee MOAro-
TOBAEHHBLIMM YCTAaHOBKaMM. Arnnapar ObiA
Taioke obopyroBaH Buaeokameponn GoPro 2,
YCTAaHOBAEHHOM Ha KapAaHHOM TOABece
Hawen KoHCTpyKkuuu. Kamepa Obiaa Moa-
KAloyeHa K cucteme FPV. KesaapokonTep
A€TaA Ha MAACTUKOBLIX MpPOMeAAepax pas-
mepom 10x4,7.

B noaeBom cezoHe 2013 r. mbl npume-
HUAM cKAaaHyto Bepcunio  BIAA, paspa-
GotaHHylo Ha 6ase Kkeaapokortepa X468
«[yTewecrBeHHMK»® M 0OOPYAOBaHHYIO
KoHTpoarepom Naza-M controller u GPS
(DJI Innovations, China). becnMAOTHUK AeTaa
Ha 6eCKOAAEKTOPHLIX MOoTopax T-motors KV-
900 1 npornearepax M3 yraenAactuka pas-
mepom 10x4.7. Annapat 6biA 060pyAoBaH
Buaeokamepori GoPro 3 Ha KapAaHHOM MOA-
BECE M MOAKAIOUYEHHOM K cucteme FPV.

IepeBo3ka BIAA HazeMHbLIM
M BO3SAYMIHBIM TPAHCMOPTOM

O6a npumeH&éHHLIX BIAA nepeBosMANCH
HAa3EMHBLIM M BO3AYIWHLIM OOWECTBEHHLIM
TPAHCMOPTOM B Pa3s0OPaHHOM COCTOSIHWM,
npu 3TOM BCe yactv 6e3 TpyAa MOMELAAVCD

13 http://www.facebook.com/x468HD

tional and domestic air carriers and trains in
disassembled form placed in a plastic toolbox
(fig. 1A). In the case of the Traveler, the same
toolbox was used as transporting case of the
folded quad during field routes (fig. 1B).

Field transportation of the UAVs

In the field the UAVs were transported to
nesting trees in a boat. The space in the boat
was limited (fig. 2A), and there were some
difficulties with charging batteries in the field.
The study area is far away from transporta-
tion routes and electric grid. Ranger’s sta-
tions with petrol power generators were oc-
casionally available, but typically we charged
the Lithium lon batteries with the help of car/
skidoo battery. The latter was charged using
rollable solar battery (fig. 3).

The ArduCopter (2012) was carried in
a specially designed case made of foam
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Puc. 3. [nbkas
COAHeYHas1 6atapest
(R28 Powerfilm USA),
3apspKarowast akkymy-
AsiTop (12 B) B moAeBbix
YCAOBMSIX.

Fig. 3. Flexible solar
battery (R28 Powerfilm
USA) charging car
battery.

B OOLIYHLIV MAACTMKOBLIN SIMK AASI MHCTPY-
meHTOB (puc. 1A). B cayuae c BINIAA Jlyte-
IIECTBEHHMK» 3TOT >KE SIUMK MCIOAL3OBAACS
AASI IEPEBO3KM COBPAHHOrO arnrnapara B CAO-
YKE€HHOM cOoCTOsIHUM (puc. 1B).

lNMepeBo3ka BIIAA B NoOAEBBLIX YCAOBMSIX

B noaesbix ycrosusix BIIAA nepeposu-
AVICb OT FTHE3Aa K THE3AY B MOTOPHO AOAKE.
[MpocTpaHCcTBO B AOAKE OLIAO OrpaHMyYeHO
(pyc 2A) CylwecTBOoBaAM TakXKke mNpobae-
Mbl C 3apsiAKOV Hatapel, Tak Kak y4acTku
MOHMUTOPUHIa ObLIAM PACMOAONKEHDBI BAAAU
OH AOPOT U 3AeKkTpoceTn. B psiae cayya-
€B ObIAO BO3MOXXHO 3apsiXKaTb AUTUEBLIE
6atapen OT GEH3MHOBLIX F€HEPATOPOB HA
KOPAOHAX 3aroBEAHMKAa, HO 4Yalle Mbl 3a-
psbkaam Gatapen BIIAA or craHaapTHOro
aBTOMOOUALHOIrO akkymyasitopa (12 B).
[TocreaHnin 3apsbkaacs OT  MAACTMKOBOM
COAHEYHOVI naHeAn (puc. 3).

Apaykonitep  (2012) nepeBo3uAcst B
CNEeLMaAbHO CKOHCTPYMPOBAHHOM YEeXAe,
CAE€AQHHOM U3 MOPOAOHA M BOAOHEINPOHU-
uaemori TkaHu (puc. 2A, B). GIAA «lyte-
wectBeHHMK» (2013) nepeBo3UACs B BOAO-
HEMPOHVLIAEMOM SIUMKE AASI UHCTPYMEHTOB
AAMHOM OKkoao 60 cm (Fatmax, Stainley,
USA) c «MoAyWKOM», BLINMOAHEHHOWM U3 MO-
poAoHa (puc. 1B). Takoh swmk O6bIA yaoHeH
B MOAEBLIX YCAOBMSIX, TaK KaK €ro MO>KHO
6LIAO UCIOAL3OBATL B KAYECTBE CMAEHMS B
AOAKE MAM Ha BuByake, a TaKKe Kak BOAO-
HEMPOHMLAEMON E€MKOCTU AASl TEPEBO3KMU
BLICOKOTOYHOWM 3A€KTPOHUKM U OMTUKU, KO-
TOpasi TyAd BXOAMAQ MOMMMO CAOXX€HHOTO
GIIAA.

Moaérni BIIAA y rHésa
Mpu npuesae Ha Mecto HabBAOAEHMS
GECMUAOTHMK M3BAEKAAU U3 SILUMKA, B CAY-

wrapped with water-resistant fabric (fig. 2).
The Traveler (2013) was transported folded
into 23” water tight structural foam toolbox
(Fatmax, Stainley, USA) (fig. 1B).

Operation of the UAV at the nest sites

On arrival to the nest the UAV was taken
out of the case, unfolded (2013), and was
launched from the case it was carried in
(fig. 4). The latter proved to be exceptionally
useful during field trips as it also served as a
seat and water-tight case for small electronics.

On the ground the crew of typically 2 peo-
ple (a spotter and an operator) flew the UAV
from a place close to the nesting tree, from
where it was possible to take off and to fly
between the trees. The spotter had to advise
the operator on position of the craft in the
canopies, while the operator with FPV gog-
gles had to control the UAV, or, in most of
cases it was the co-pilot who would observe
the nest via the FPV goggles and advise the
operation on where to move the craft, while
the operator acted as a spotter and controlled
the UAV by sight. It has to be pointed out that
one person cannot fly FPV in tree canopies
on his/her own. In general case the UAV was
launched and flown though the vegetation by
a pilot-spotter, while the observer was look-
ing though the FPV goggles and corrected the
pilot. While keeping the craft hovering at the
nest, the operator could switch into the FPV
goggles, while the observer then was playing
role of the spotter advising the operator.

Most missions flown at the Steller’'s Sea
Eagle nests had very confined areas for tak-
ing off. The usage of the carrying case for the
launch was of a great help, as most sites had
rich undergrowth, or were located in bogs
with many tussocks. The usage of the carry-
ing cases as launch pads also saved vegeta-
tion. Since the UAV was essentially deployed
at nest sites which were obscured from the
open spaces and had thick vegetation, the
trajectory of ascent was very complex. In ad-
dition, while lifting above the canopy, the
UAV faced turbulent winds. Nevertheless the
UAV view showed the contents of the nests
without difficulties (fig. 5, 6).

Majority of the flight sorties at the nests
lasted 3—4 minutes. The onboard camera re-
corded HD video footage and simultaneous-
ly transmitted the live picture to the goggles.
In one case the goggles were incapable of
providing a clear image of the nest contents
because turbulent winds made the FPV view
too blurry. However, even in this case, a stop
frame from the camera delivered sufficiently
sharp photos of the nest contents.
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Puc. 4. Ak ars nepe-
HOCKM MCIMOAL3YETCs Kak
CTapTOBAasl MAOLIAAKA AAST
Apaykontepa (2012) —
A U SIUMK AASL MHCTPY-
MEHTOB B Ka4yecrBe
CTapTOBOM MAOILAAKU AAST
GIIAA «[lytewecrBeH-
HuK» (2013) B A0AKE
MOCePEAHE PEYHOM
npotoku — B.

Fig. 4. Carrying case
serving as a launchpad
for Arducopter (2012) —
A and toolbox serving
as boat-based launch-
pad for the Traveler
UAV (2013) - B.

yae ¢ «[lytewecrseHHuKom» (2013) — pac-
NPSIMASIAM AY4M (AASI 3TOTO HAAO BLIAO 3a-
TSIHYTL 4 GOATA) M 3aryCcKaAu B BO3AYX C
TPAHCMOPTUPOBOYHOIO  SIUIMKA, KOTOPLIA
MCMOAL30OBAACsS B KaYeCTBe CTAPTOBOM MAO-
waAku (puc. 4).

KomaHaa, cocrosimasi kak MUHUMMYyM U3
2-X 4yeroBeK (HabAlOAATEAL U oMeparop,
BLIMIOAHSIIOWMIA noAeT no FPV, nam HabAto-
AaTeAb, mucroandyroumn FPV u oneparop,

Reaction of the Steller’s Sea Eagles
and other birds to UAV
The adult Steller's Sea Eagles did no show
much reaction to the UAV. In fact, their be-
havior resembled that expressed during
routine inspection of the nests by foot. This
means that if the adults were sitting close to
the nest, they flew away, and if they were sit-
ting at a distance, they expressed no reaction.
There was one case when the adult female
made a fly-by (fig. 7) about 10 m from the
UAV and disappeared into forest across the
river. Prior to the takeoff the bird was sitting
on a perch approximately 300 m away from
the nest and evidently completed the feed-
ing shortly before the survey crew arrival.
The chick was standing on its feet, but not
clearly visible. The UAV was flown in order to
check for the presence of the second chick.
The chick behaviour in most cases was
quiet: they either were lying in the nests
motionless, or did not change their pos-
tures. In one case the chick stood up in
the nest and spread its wings (fig. 6B) tak-
ing threatening posture, in another case it
changed the standing posture into lying.
There was some interest of other raptors
to the UAV. On two occasions the UAV was
approached by Hobby (Falco subbuteo)
(fig. 8). The flight pattern around the UAV
suggested that the bird was interested in
an unusual object. No aggressive moves to-
wards the UAV have been recorded.

Puc. 5. Bua Ha rHE3A0 GEAONAEHETrO OPAAHA C 3EMAM —
A (IycCTOii A€C BAOAb PEKM 1 BAM3 FHE3AA HE MO3BOASIET
PACCMOTPETL COAEPIKMMOE THE3AA) M BUA Ha TO JKe
rHesao c bINIAA - B.

Fig. 5. View of a Steller’s Sea Eagle nest from the
ground — A (forest around and the river do not allow
to increasing the distance of observation) and view of
the nest from the UAV - B.
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BU3yaAbHO yrpaeasiiounin  BIIAA),
CKaAa BGECrMAOTHMK C MeCTa HEAAAEKO OT
rHe3Aa, C KOTOPOro MOXKHO OLIAO MOAHSITD

3any-

anmnapar B BO3AyX, HE 3aAeBasl PacTUTEAb-
HOCTb, M MOAHMMAAM €ro Ha BbLICOTY FHe3-
Ad VAU Bbille. HaaO OTMETUTL, YTO MOAETDI
GINAA uyepes FPV B ryctom Aecy npaxktuye-
CKM HEBO3MOXKHLI. B GOALWIMHCTBE CAyya-
eB BECMUMAOTHMK YMPABASIACS OMEPATOPOM
BU3YaALHO, & HABAIOAATEAL HABAIOAAA THE3-
A0 4yepes cucremy FPV u koppektnposaa
AelicTBusl nuaota ronocom. Koraa DBIIAA
OLIA BLIBEAEH HA YAQUHYIO TOYKY MEXKAY
BETBEW M ObLIA B COCTOSIHMM CTABUALHOTO 3a-
BUCAHMsl, OMepaTtop U HABAIOAATEAL MOTAU
MEHSITLCSI POASIMU, M OTEPATOP MOT HaBAIO-
AaTb THe3A0 4yepes cuctemy FPV. [Tocaaka
BIAA B 06s13aTEALHOM MOPSIAKE BLIMOAHSI-
AACh BU3YaAbHO, MPU 3TOM Hamboaee Le-
AecoobpasHa Obiaa MOcaAKka anmapara Ha
PYKY oreparopy, YTO TMO3BOASIAO BLIMOA-
HUTb MOCAAKY A&)K€ B INYCTbIX KyCTax.
BOAbWMHCTBO MOAETOB BIAA 6AM3 rHE3A
6EAOMNAEUYMX OPAAHOB TMPOU3BOAUAOCL B
MECTax, CUALHO 3aBAOKMPOBAHHLIX BETKA-
MW U MOAPOCTOM. VICMOAb3OBaHME SILIMKOB
AAst mepeBo3kn BIIAA B kadectBe crap-
TOBOM MAOIWAAKM 3HAYUTEALHO oObBAerya-
AO B3AET, TaK KaK B MOAOBHOM CAyvae He

Puc. 6. Bua Ha Apyroe rHe3ao 6€AONAeq€ero opAaHa

c 3eman — A (BIAA BUMAEH B BEPXHEM TPABOM YTAY
Kaapa) v BUA Ha To ke rHe3ao ¢ BITAA — B (nteHeu
MPUBCTAaA U PACTIPABUA KPbIAbS, YTO TUITMYHO AASl YTPO-
JKalowet rno3sbi).

Fig. 6. View of another Steller’s Sea Eagle nest from
the ground — A (note a UAV in the upper right corner)
and view of the nest from the UAV (note the nestling
has spread the wings, which is a typical reaction of
young Steller’s Sea Eagle when threatened) — B.

Practical considerations

A typical survey in the Magadan State Re-
serve (Kava-Chelomdja portion) would in-
clude three separate trips along the Kava,
Chelomdja and Tauy rivers. In total in 2012
and 2013 we checked 27 and 26 territorial
pairs which had 10 and 6 nests with chicks
respectively. Out of these nests, there were 7
and 6 where the usage of the UAV was nec-
essary. These nests were difficult to observe
from the ground/river. We have flown a total
of 13 missions at active nests and 5 flights at
the un-occupied nests. The only alternative to
UAV for studying the contents of these nests
was climbing. The climbing would take sever-
al hours and create some stress on nestling(s)
and, because of the usage of climbing iron
spikes, could be damaging for nesting trees.

As a result of usage of UAV we have signifi-
cantly reduced the amount of time needed to
survey this portion of the study area. While be-
fore the UAV technology was available it would
take 7-8 days to survey the Kava-Chelomdja
portion of the Magadan State Reserve, we can
now accomplish it within 3-5 days. We thus
conclude that the UAV is a useful tool in addi-
tion to other field techniques, although it is not
a panacea, and it won’t replace routine time-
proven monitoring methods.

From the two tested platforms, it appears
that the NAZA based platform is more stable
and thus more suitable for the nest surveys.
The Arducopter platform potentially can
reach the NAZA standards, but this is un-
likely since the firmware is updated almost
weekly, and becomes ‘decommissioned’ by
the time the researchers return from the field
trip. In addition, the company developing
the open source UAV hardware produces a
new autopilot every year, which makes the
last year flight processor obsolete.
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HaAO BLIAO PACYMILATD MAOIIAAKY, YTO BBIAO
NPOOBAEMATUYHO B YCAOBUSIX KOYKAPHOTO
6oA0Ta MAM B KycTax. [IpymeHeHne TpaHc-
MOPTMPOBOYHDIX SIUMKOB TaKXKE Cracaro
PaCTUTEALHOCTL OT Tonopa. Tak Kak mecra
npumeHenust bITAA HaxoAMAUCL B MecTax
C TYCTbIM AECOM, TO TPAEKTOPUsI BLIBOAA
6EeCnmMAOTHMKOB Ha pabouyto BLICOTY Bbiaa
Ha PEAKOCTb 3aMbICAOBaTOi. Ha Bhixoae Ha
pabouyio BLICOTY arnapar 3a4acrylo CTaA-
KMBAACsl C CUALHO TYpPOYAEHTHLIM BETPOM.
Tem He meHee, BIAA Mo3BOAsIA HABAIOAATDL
COAEPXKMMOe THe3pa 6e3 CylWeCcTBEHHBIX
npobaem (puc. 5, 6).

DOABIMHCTBO MOAETOB y FHE3A 3aKaH4YMBa-
AOCb Yepe3 3—4 MUHYTbLI pU 3anace Hatapei
6-10 muH. Kamepa Ha BINAA cHuMaia BuAeO
1 MEPEAABAAA MBOOPKEHME HA BUAEO-OUKM
HabAloaateAo Yepes cuctemy FPV. B 60Ab-
WMHCTBE CAYYAEB 3TOTO OBLIAO AOCTATOYHO,
4106bI PA306PATLCSI B TOM, YTO HAXOAUTCS B
rHesae. B oAHOM caydae, 13-3a CUABLHOTO MO-
PLIBUCTOrO BETPA, BLI3bIBAIOWErO BMOPALIMIO
Kamepbl, ObIAO HEBO3MOXKHO Pasobparthb,

Puc. 7. Bua c BIAA Ha npoToky 6An3 rHesaa 6erornae-
4ero opAaHa. 3ameTbTe CaMKy OpPAaHa, MPOAETEBLIYIO

B 6amsoctn or BITAA. THE3A0 HAXOAMTCSI BHE KAAPA C
AEBOJ CTOPOHDI.

Fig. 7. The view from UAV with the adult female Stel-
ler’s Sea Eagle flying across the river. The Female just
performed a flyby near the UAV. The nest is on a tree
at the river channel bank immidately left (out of the
view).

YTO HAXOAUTCs1 B rHe3ae. OAHAKO Mpu aHa-
AV3€ BMAEOMATEPUAAA (MOKAAPOBDIN aHAAM3)
MOXKHO BLiA0 6e3 npobaem pasobparh U30-
OpaskeHue.

Peakumsi 6eronAreunx OpAAHOB
M Apyrux nTuu Ha noAérsi bIAA

B GOALWMHCTBE CAYYa€B B3POCALIE Hero-
rA€YMe OPAaHLI HE AEMOHCTPUPOBAAM HUKA-
KOM peakumy Ha MoAETbl BIAA 6GAM3 rHE3A.
Vx peakumsi 6biAa AHAAOTMYHA PeakuMM Ha
rnoceleHne rHe3A0BbIX AEPEBLEB NELWVIMU Ha-
Oa0aaTeAsiMM. OpAaHLI CMIOKOMHO CUAEAM Ha
A€PEBbLSIX BAAAU OT THE3A VAU, €CAM OHU Haxo-
AVIAMCb Ha MPMCAAax OAM3 THE3AQ, CMIOKOVHO
YA€TaAU Ha GoAee YAAAEHHDIE AEPEBDSI.

B oAHOM cayyae camka opAaHa MPOAEMOH-
crpupoBasa NpPoA€t nepea LINAA, nposetes
B 10 m oT Hero (puc. 7) 1 nepeaeTeB pekxy,
ceAa B Aecy Ha Apyrom 6epery. INepea npo-
AETOM OHa HaxoAMAach Ha rnpucaae B 300 m
OT HE3A4, U SIBHO MOKOPMMAQ MTEHLA, Haxo-
AVIBLIETOCSI B THE3AE, MEPEA NMPUOLITMEM Ha-
Gatopatenert. TlTeHeL HAXOAMACS HA HOrax,
M ero 6LIA0 XOPOoLWO 3aMeTHO ¢ peku. BITAA
ObIA 3aryLWeEH AAsl TOTO, YTOOLI OMPEAEAUTD,
6bIA AV B THE3AE BTOPOV MTEHELL.

[MreHeu O0BLIMHO HE pearvpoBaA Ha MosIB-
AeHue BINAA 1 npoaoAskan AexkaTh B rHe3Ae
AMBO HE MEHSIA CBO€EM Mo3bl. B oaHOM cay-
yae, npu nosieAeHnn BINAA nepea rHesaom,
MTEeHeL BCTaA Ha LEBKM, PACKPLIA KPbIAbS
(puc. 6B) u NpuHsIA yrpoxkaiouyto nosy. B
APYFOM CAy4Yae MNTE€HeL M3 TMOAYCUASILEro
MAOYKEHMSI MPOCTO AEr B rHe3Ae.

WHTepeca 3acAy>kKMBaeT peakumsi APYrmx
xuwHbIX Nt Ha DIIAA. B AByx caydasix K
GIAA noaaetaam yernoku (Falco subbuteo)
(puc. 8). TpaeKkTopusi UX ABMIKEHWUSI BOKPYT
6ECNMAOTHUKA TMO3BOASIET  MPEANIOAOXKUTD,

Puc. 8. GINA, 3aBuciumii BO3Ae CTaporo rHesaa 6eao-
naeyero opAaHa u yeraok (Falco subbuteo), 3anHrepe-
COBAHHO rpoAeTarowmii 6AU3 annapara.

Fig. 8. An UAV, old Steller’s Sea Eagle nest and a
Hobby (Falco subbuteo) interested in the new object
in the skies.
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Marepuarbl KOH(hbepeHLMit

YTO MX 3AMHTEPECOBAA 3TOT HEOOLIYHDLIN Ae-
Talowmnii OOLeKT. TeM He MeHee, HMKAKMX
arpeccyBHLIX BbiNMaaos B cTOpoHy DIIAA 3a-
MeYeHO He ObIAO.

IMpakTnyeckmne BLIBOADI

TunuyHblE MOHUTOPMHIOBLIE  MapPLPYTLI
Ha Kaea-YeromaxmHckom y4yactke Mara-
AAHCKOTO 3arOBEAHMKA BKAIOYAIOT OTAEADL-
Hble MapuwpyTbl No pekam Kaea, Yearomarka
v Tayit. B 2012 u 2013 rr., K npumepy, Mbl
obcreaoBaru 27 v 26 THE3AOBLIX TEPPUTO-
PWi, COOTBETCTBEHHO, B KOTOPLIX MMEAOChH
10 1 6 NMPOAYKTMBHbBIX THE3A, U3 KOTOPLIX B
7 1 6 cAyyasx 6LIAO HEOBXOAMMO UCIMOAL-
3oBaHue DIIAA. Bce 3t cayydam npuxoau-
AUCb Ha OrPaHMY€HHYIO BUAMMOCTb FHe3Aa C
3eMAUM U/MAM € pekn. Takum obpasom, Mbl
BbLIMOAHMAM 13 BuiaeTOB DIIAA y akTMBHbBIX
rHE3A GEAOMNAEYMX OPAAHOB, a TaKXKe ewé
5 noAeToB HaA HE3aHSITLIMU THE3AAMU. AAb-
TEPHATMBOW 3TM MOAETaM OBIAO TOALKO 3a-
Ae3aHue B rHé3pa. Kakaoe Takoe 3aresaHue
3aHMMAET OT OAHOTO AO ABYX YacCOB, U SIBASI-
€TCSl MICTOYHMKOM CTpecca KaK AAsl THE3AO-
BOro AepeBa (M3-3a UCMOAL30BaHMsI KOTTe),
TaK M AASl ITEHLIOB.

B pesyastate npumeHenusi BIAA mbl cy-
MEAM 3HAUUTEALHO COKpPaTUTL BPEMsl, 3a-
TpayeHHOe Ha MapupyTHbie Y4yétol. Ecam
B NpeAblaylme roabl, koraa bIIAA He 6bian
AOCTYIHDI, HaM MPUXOAMAOCL MPOBOAUTL B
rnoae 7-8 aAHen, 1o npu Haamuum BIIAA mbl
MOYKEM COKPaTUTL BPeMsl B NoAe A0 3-5 rno-
A€BbIX AHEN. B LEeAOM MOYKHO 3aKAIOUUTD, YTO
GITAA sIBASIIOTCSI MOA€3HLIM AOTIOAHEHMEM B
VIHCTPYMEHTAPU MOAEBLIX UCCAEAOBAHWN.
Tem He meHee, 310 He naHauesi, 1 DITAA He
CMOTYT AO KOHLIA 3aMEHUTL UCTbITAaHHbIE BPe-
MeHeM MapupyTHbIE YYETDI.

Uro Kacaercsi pasauumii B UCMbLITAHHLIX
annaparax, TO MOXXHO 3aKAIOYUTL, YTO
BIMAA ¢ npoueccopom NAZA, noaobHbie
npumeHéHHomy B 2013 r. annapary, siBAsI-
I0TCsl HAMOOAEE MOAXOASIIUMMM AAST TTOAEBLIX
ycaoBuii AaabHero Boctoka. Taatdhopma c
MCMOAL30BaHMEM MpoLeccopa ApAyKorTep
MOTEHLMAALHO COOTBETCTBYET MAAThopme
NAZA, HO ycTynaer eil u3-3a HeCTabMAb-
HOCTU MPOWMBOK (KOTOPbLI€ MEHSIAMCL YyTh
A HE KaKAYIO HEAEAI0), YTO MPUBOAMAO
K TOMY, YTO MO BO3BPALIE€HUN U3 MOAEBLIX
MapLIPYTOB Mbl HAXOAMAM Hauy MPOLIMBKY
B CIMUCKE «CMUCAHHLIX» MpowunBok. Kpome
TOrO, KOMIMAaHMsl, MPOM3BOAsILAs MpoLec-
copbl APM C OTKPBLITLIM KOAOM, BbIMyCKaeT
HOBYIO MOAEAL [POLIECCOPA KaKALIM TOA,
YTO AEAAET YCTAPEBLIMMM BCE HAPABOTKM
MPEALIAYLIETO FOAQ.

bAaaroaapHocTH

lMoAeBbie paboTLl MO MOHUTOPUHIY Oe-
AOMAEYEro OpAAHA MPOU3BOAMAUCL MpPU
thuHaHcoBOM noaaep)kke 3oonapkos CaH-
Auero n Noc Anxxeaeca, komnaHmm Natural
Research (LLloTaaHAMSI) M hOHAA AETHUX UC-
CAeAOBaHUM KoaremKka DpuH AdumH. Mol
6AarorapyM AMpEKTOpa 3aroBeAHMKa «Ma-
raaaHckmii» 1O. bepe)xHoro m CoTpyAHMKOB
3arMOBEAHMKA, & TalkKe CTYAEHTA KOAAEAKA
bpuH AdomH Maiikaa Poakepca 3a moaaepik-
Ky ¥ MOMOLLb B MOAEBLIX paboTax.
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