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Abstract. Six individuals were tracked between June 2019 and August 2021 to gather a total of 12,400 points of data
for the purpose of researching the Wapiti’s movement and home range in the Hustai National Park (HNP). The period
for each individual depended on the satellite collar operation and Wapiti mortality. In the HNP, Wapiti travel an average
daily distance of 2,944 + 260 meters, and have home ranges from 98 to 529 km?. Seasonal changes in the animal’s
biological and ecological features, as well as the conditions of its habitat, have a direct impact on the size of the animal’s

movement and home range.
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Introduction

The distribution of the Wapiti (Cervus canadensis) [1],
[2] in our country’s 14 provinces occupy totals 124,612
km?, of which 9.5% is protected by local protected areas
and 20.8% by national protected areas (PA) [3]. For the
protection of the home range, resources, and habitats of
the Wapiti population in Mongolia, PAs located in the
Khuvsgul, Khangai, and Khentii forest regions are cru-
cial [4]. The home range and movement of Wapiti are
being studied rarely using information from satellite
collars. Possible movement of Wapiti is reported in the
central region of Mongolia in the back-forth direction of
Khugnukhaan, Batkhaan, Hustai, Ardulaan, Bogd, and
Nagalkhaan [5], [6]. Songino — Altanbulag, Ulkhiin
Bulan — Tuul Ovoot Bridge, Undur Sant Mountain in the
southwest of Undurshireet furthermore the Tuul River —
Songino — Tavan Tolgoi mountains — Ar Dulaan — Hustai,
and Songino — Altanbulag — Tariat are all been distribut-
ed by Wapiti from Bogdkhan Mountain. The possibili-

ty of a movement between those mountains and Hustai
NP is reported [7]. We deployed collar on Wapiti from
the HNP to determine their habitat and connectivity in
the forest-steppe and steppe. We collected continuously
points data from collared wild Wapiti, in order to pro-
tect the migration route between PAs and to effectively
plan the conservation management of Wapiti in PA and
the surrounding areas, and for basic knowledge of their
movements and home range to build crossings under
intercity roads.

Materials and Methods

Wapitis distributed throughout HNP were fitted five
Lotek (New Zealand) Pinnacle Pro L collars and one sur-
vey collar Vectronic Aerospace Company (Germany).
Over the period of two years, a single collar can trans-
mit more than 4,000 location data points. Along with the
animal’s precise location (latitude, longitude, altitude),
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data about the date, hour, minute, air temperature, and
the point’s accuracy will be sent. We collared six young
males in the HNP (Fig. 1), and the periods of collars
operational work were diverse (Table 1).

Each collar sent 6-point information and transmitted
in the same format at 12 am, 4 am, 8 am, 12 pm, 4 pm,
and 8 pm every day. The methodology used to conduct
this study is as follows:

The combination of The Pneu-Dart Inc. air gun was
loaded with a specific sedative and hypnotic mixture,
and net was used to capture Wapiti while under sedation.
This is the first time using these methods for collaring
Wapiti.

Method of remote hypnosis: An air gun with remote
hypnotic darts created by Pneu-Dart Inc. was used by
international standards [8]. When the Wapiti stopped
moving, 3 ml of the hypnotic drug ketamine and 3 ml of
the muscle relaxant xylazine were shot into them. The
immobilization period of the animal depended on where
in the body the bullet struck. The collar was deployed
on for 10 to 20 minutes at a time, and during that time
body temperature and respiration rate were continuously
recorded.

Capturing with a net: We push Wapiti that has been
shot with a hypnotic and muscle-relaxing mixture into
the net with help of horsemen and motorcyclists. The
net measured 2 m high by 20 m long and 500—1,000 m
overall.

Data collection and processing: According to the collar
number, the point data from the collars were categorized
and entered into the database of Laboratory of Mamma-
lian Ecology at the Institute of Biology, MAS. Points of

Table 1. Point data from the collar, the movement, and home

range of the Wapiti per day
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Fig. 1. Wapiti collared position

the collar without parameters like longitude, latitude, al-
titude of the surface, or points with Significant Accuracy
Errors (DOP) were checked and filtered due to their
behavior, habitat, and weather patterns.

To compile and process the study’s primary data,
create a database, and create a thematic map, we used
Microsoft Excel, R studio, SigmaPlot, and ArcGIS 10.8
package. The Minimum Bounding Geometry method
was used to determine the size (area) of each individual’s
home range. Additionally, the total area’s mean, maximum,
and minimum values, as well as their 95% confidence
intervals and standard deviation, are calculated. The
location of the collar’s point information was deter-
mined by layering a vegetation map on it when calculating
the vegetation community in the region where Wapiti are
found [9].

Results

Daily movement

For a duration of 88—750 days, the collars worn by a total
of 6 Wapitis in the Hustai transmitted data. Wapiti travel,
on average, 2,944 + 260 meters per day. The daily mini-
mum and maximum movements were 114 + 83 meters
and 15,342 + 2,274 meters, respectively. Wapiti activi-
ty is highest in the summer months, and it starts to de-
cline in the period after the rut in the autumn starting
in October, according to a detailed calculation of point
data on the location of Wapiti transmitted throughout the
study. It is stable within a small area of the sunny, warm
mountain slopes with little shelter during the first and
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second months of the winter season. Movement in-
creases in April as vegetation starts emerging (Fig. 2).
The geographic location and weather conditions of the
region where Wapiti live have an impact on their daily
and seasonal movement.

There are statistical correlations between both the
year (F, |,5,, = 13.31, P = 0.000***) and the month
(F\) 1357 = 59.11, P = 0.000***) of the Wapiti move-
ment. In other words, due to environmental factors
like air temperature and precipitation distribution, Wapiti
behavior and the way they use their habitat vary from
season to season. But there is no statistical correlation
between the average daily movements (F =1.37,
P =0.082).

30, 12368

Habitat, home range

9,700 points were marked in the restricted area of
HNP and 2,700 points were marked outside the HNP area
out of a total of 12,400 location data collected during the
survey (Fig. 3).

Wapiti distribution data shows that 81% of them are
in mountain forests, 16% are in steppes, and 3% are
in agricultural fields. For example, Stony needlegrass—
wormwood-herb with participation of Armeniaca,
peashrub, Spiraca, Bungei peashrub; Needlegrass—herb,
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needlegrass-sedge-herb with participation of Spiraea,
peashrub; Herb-grass stand on larch and larch—birch
forest in combination with needlegrass—Filifolium—herb
(20%) and fescue-herb (10%); Birch Forest with mot-
tled grass-Grass; stony sedge-mottled grass; Festuce—
herb in combination with stony little soddygrass—herb
(20%) and with shrubs; can be found in forest steppe.
Needlegrass-Cleistogenes-herb stand with peashrub
and in combination needlegrass-festuce-herb on stony
stand with participation of peashrub and almond, cara-
gana (20%); Low soddygrass-needlegrass-wormwood
with participation of peashrub; Needlegrass-little sod-
dygrass-lymegrass with participation of peashrub; Stony
needlegrass-wormwood-thyme with participation of
peashrub and almond; Lymegrass-sedge (70%), grass-
herb (20%), achnatherum’s grove with russianthis-
tle-herb (10%) in combination with willow-poplar grove
(10%); Needlegrass-Cleistogenes, needlegrass-Cleisto-
genes-wormwood can be found in steppe.

In the HNP, Wapiti have an average home range size
of 242 km? per year. In the autumn, the area is 129 km?;
in the winter, it is 43 km?; and the size of the area in-
creases from the end of spring (Table 2).

From September to October 2019, the collar No.
91241 lived in the area around Nalgar Mountain, which
is situated to the east of the HNP, and from the middle
of October on, it moved to the HNP’s territory. While,
it was reported that collar No. 91243, who had previ-
ously lived close to the Hushig Enger mountain, Bugtur
Haltsait valley to the east of the National Park, and had
returned. In a few instances, the Wapiti grazed farther
south in the floodplain of the Tuul River and close to the
foothills that bordered the floodplain of the river. However,
Wapiti have been crossing border of the NP more than

Fig. 2. Changes in the daily movement of Wapiti in the Hustai once (Fig. 3).
NP by month
Table 2. Home range of Wapiti in the HNP (km?)
2019 2020 2021
Collar ID Sex Age - -
Summer Autumn | Winter Autumn Summer Autumn | Winter Autumn Summer
36000 Male  Adult 151.4 178.3 40.0 127.2 195.4 96.1 109.9
91238 Male  Adult 103.2 24.2
91240 Male  Adult 62.9 23.5 27.0 56.7 30.2 150.8 16.3 52.4 38.7
91241 Male  Adult 49.8 297.5 23.5 334.0 42.5 1954
91242 Male  Adult 86.1 52.1
91243 Male  Adult 45.8 140.5
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Fig. 3. Wapiti location points (June 2019 to September 2021)

Discussion

The collared six Wapiti’s daily movement is an average
of 2944 m, and their home ranges are in size from 98
to 529 km? in the HNP. The lack of natural open water
with surface flow, the size of the forest area as the main
habitat, the salt marsh soil, and the limited space
(resources for free expansion of the home range are
limited) are the factors limiting the Wapiti population in
the HNP and determining the movement [10]. Farmland
fences close to the HNP’s northern border may restrict the
Wapiti home range during the harvest season. The Wapiti
population in HNP could potentially expand its habitat
range to the south-west or north-east. In the south-west-

32

ern and southern regions of the HNP are hunting grounds
for Wapiti, such as center of Altanbulag sum, Doshin-Ikh
Baga Alag of Altanbulag sum, Uul Khan, Khoid Unjuul
of Bayan-Unjuul sum, Hanan Bayan of the Tuv Province.
The above mentioned hunting areas and the HNP are can
be considered as the Wapiti’s least-cost path [11].

Red Deer (Cervus elaphus) home range size has been
calculated by scientists Georgii (1980), Kamler (2008),
and Kropil (2015) based on age and sex. In South-West
Germany’s Bavarian Alps, 10 deer have home ranges
that are 65 ha in winter, 167 ha in spring and autumn,
and 121 ha in summer [12]. In northeastern Poland’s
Biaowiea National Park, 4 deer have home ranges averages
36 km? annually, 23.0 + 3.6 km? in the fall, 11.6 + 1.2 km?
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in the winter, and 13.6 + 1.2 km? in the summer [13]. The
Kremnica mountain in the Western Carpathians of Slova-
kia was defined as having an annual average homerange
of 20 deer of 5,445 £+ 5,001 ha, 9,977 £ 2,274 ha in
the summer, and 6,040 = 2,352 ha in the winter [14]. It is
useless to make a direct comparison between the findings
of the aforementioned researchers and those of our own
study. This is due to the fact that deers have different
habitats (more than 70% of the area surveyed is covered
in forests), and the number and length of seasons different
depending on the location. The size of the homerange does,
however, shrink during the winter, which is consistent with
our study’s findings. Within our study, the homerange size
is largest in the spring and autumn and smallest in the
winter.

The homerange is unique to each Wapiti, as are the fac-
tors that influence it. In the region between Hustai Moun-
tain and Bor Khargana Mountain in the northeast, collared
Wapiti with the collar numbers 36000, 91238, 91242, and
91243 are dispersed, and in some seasons, their locations
overlap. Some deer choose to live outside the NP restricted
area’s boundaries. For example: From the end of Septem-
ber to the end of October, collared deer No. 91241 made its
habitat choice along a transverse strip from east to west and
from west to east in 2019 and 2020 (Fig. 4).

At the end of October 2020, a Wapiti with the collar
number 91240 left the Khalzan mountain, Baast moun-
tain, Khusht water, Bayang water, Urt water range and
traveled to Ulaan Khad and Ikh Khad Mountains on the
border of Ugtaaltsaidam and Bayankhangai sum of the

Tuv Province, and then left Ulaan Khad Mountain at the
end of spring and went back to HNP. On January 31,
2021 and April 22, 2021, a collared Wapiti no. 91240
crossed Intercity Highway in the northbound and south-
bound directions, respectively (Fig. 5).

The Wapiti that inhabit the HNP’s territory are con-
sistently found within its boundaries and do not travel
great distances on a daily or seasonal basis. This is related
to elements like the NP’s generally suitable habitats and
the efficient application of programs for protecting wild
animals.

Conclusion

*  The homerange of the Wapiti in the HNP is 98-529 km?,
and the average daily movement is 2,944 + 260 m.

e In the Hustai range, a total of 12,400 point data
were gathered from the collars deployed on Wapiti,
and 81% of the mountain forest-steppe, 20% of the
steppe, and 3% of the farmland are respectively,
which will be one of the key indicators for pinpointing
the primary location.

e It has been noted that Wapiti prefer habitats with
less interference from humans and livestock. Ag-
riculture and infrastructure are examples of human
—made factors that limit the development of Wapiti
connectivity.

_,:7>2°19 year

Months
* Qctober
Other

2020 year

Fig. 4. October 2019 and October 2020 movement of collared Wapiti No. 91241
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Opumna

Xamuyn Oyra (Cervus canadensis) [1], [2] B
MaHaif opHbI 14 aiimMruite 124,612 kxM? HyTartT TapxcaH
OGereen Tapxan HyrtruitH 20.8% yacelH Tycrai
xamraanantrail razap Hytart (TXI'H), 9.5% opon
HYTTUHH Tycraid XamraajaiaTTail rasapT XampargaHa
[3]. MoHroN OpHBI XaJlMyH OyrbIH MOMYISIIUHH JI3IIX3I]
HyTar, HeeIl, aMbJIpax OpPYHBl XaMmraanajja XeBCreJ,
Xamnrait, XsHTHIH OUT Oyc HyTarT Oaiipmmx TXI H-yyn
yyxan ad xonoorgonrtoi [4]. XanuyH OyrsiH Oaiipiown
HyTarl, IIWDKWIT XOJIeJITeeHUHT CAHCPBIH JTOXHUOJONT
OalpIIvII JAMXKYYIIaX XY3YYBY (XY3YYBY)-HHAN M3
allUIIaH Cy[UlaX @KW OXJDNUHH MIMHX 4YaHapTai
OaitHa. MOHTOJ OpPHBI TOB XACOIT XOoruexaan, barxaan,
Xycrail, Apaynaas, born, Haranxaansl unrisng HYyAd,
IIWDKUAT  XOIOJTreeH XWUHX OOJOMXKTOW  XIMIOH
cyanaaqua TOMIRTIIAT [5], [6]. boraxaH yynbIH XanuyH

Ooyra Tyynm romeiH Oyprac, IIYTYHT XICTHUAT JaM)KHH

Conruno-AntanOynar YnxerH OymaH — Tyym OBOOTBIH

TYYD, OapyyH
ypa opmux OHAep caHT yyia, Tyyln ToJibIT ypyyaaH

TYYH?3C Iaam OHIepIIUpIdTHIH
Conruno — TaBaH TONTOMH yyic — Ap AynaaH — Xycraii,
ConruHo — AntanGynar — TapuarsiH yync — Xycrai
TICOH IMUWDKUIAT XOIOJTe0H XHUIAT Oaibk Maraaryi
Tajmaap mypacan Oaiimar [7]. OHT X33p, XI3puitH Oyc
JPX YT 3YWIHMH aMbpaxX OpYMH, MIMDKWIT X616/ITeeH,
X0JI000C HYTTYYABIT HIPYYJdX 30pHIT00p XycCTailH
HYPYYHBI XanuyH OyraJ Xy3YYBY 3YYCOH. XY3YYBUHHH
MOI3JUIMAT TacpalTryi IyIIyynaH, Yp XYHI HII'TIH
6onoBcpyyncaaap TXIH, opuanst 6yc a3X XanuyH OyTsIH
XaMTaaJUIblH MEHEXKMEHTHWUT Yp AYHTAH TOIIeBIOXeec
ragaa TXT'H x00poHIbIH HYYAJIMHH X0I000C HYTIHHT
XaMmraajax, yJIC OpHBl TOMOOXOH IyraMaH 131 OyTai
rap
Oaiiryynax OalpIUIBIT HapUHBWIAH TOTTOOXOX CYyph

Oaiiryynaxyjaa 33pJIdT  aMbTA3A  30pUYJICaH

MD/I22713)1 000X a4 XOJIOOIIOITOM.
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CynajaraaHbl MaTepuall, apra 3yi

XycraiiH Oaiiranuitn normonoopt rasapt (XBLI)
tapxcan XamuyH Oyrana luns 3emann yncein Lotek
(Pinnacle Pro L) TaB, I'epman ynceiH Vectronic aero-
space KOMIaHWyHaJ YiinaBapmacoH (Survey collars)
HAT XY3YYBY 3YYC3H. Har xy3yyBu Xo€p KWINMKH Typll
axmnaxgaa 4,000 rapyi 6alpIuTBIH ITIH MYIIIIUTHIT
JaMKyylaaX —XydyuH vajgantaid. TyxallH  aMbTHBEI
OalpUUIBIH MAIIIUIIAC (epreper, yprpar, YHIMIDXYH
OHJIOP) TraJIHa TyXalH IPTUHT XaAralicaH OH, cap, e1ep,
Llar, MUHYT, araapblH TEMIIEpaTyp, IATHIH HapUHBUIaIl
33p3r  Y3YYJIUITHMT AamxKyylHa. XycTalH HYpPyYyHI
3ypraas 3aiyy 3p 6onranp xy3yyed 3yycaH (1-p 3ypar)
0a XY3YYBUHMIH LI3TOH MO3I33J13J1 AaMXKyyJCaH Xyraraa
XapwilaH aawiryi Oaiina (1-p XycHarr).

Byx xy3yyBu XOHOTT 6 IDTHHH M3mIUMAT 12
am, 4 am, § am, 12 pm, 4 pm, 8§ pm naryygaa Wwxui
(dopmMaraap xaarajaH IamKyyinHa. DHIXYY CylairaaHbl

QXJIBIT Japaax apra 3yMH Jaryy XUk ryiid3TracoH.

XanauyH Oyra 6apb:k Xy3YYBUMJICIH apra 3yii

XammyH OyTeIr XY3YYBWDXA33 Pneu-Dart Inc
KOMIIaHUHH OyauuH cyipyynax OOJOH HOHpCyynax
YW Gouc OyXuil Tycrail 30puyNaiThIH cyMaap
IPHAMIACHH XuiH Oyy ammriadH Oyymak HoOHpcyynax
0OJIOH TOpP X3P3INIFH OapuX aprbIl XOCIYYJaH X3pAIidB.
DH? XOC apraap aHx yaaa XajauyH Oyra Xy3YY4HJICOH.
3atinaac 6yyoasc wotpcyyrax apea: OIOH yican
X3PANIIAT CTaHAAPTHIH Aaryy Pneu-Dart Inc komnanuiin
XOIKYYJICOH aJChblH 3aiiHaac YHTyylnax CcyM Oyxuid

xuitH Oyy ammrnacas [8]. XamuyH Oyreir 3 mut OymamH

1-p xycHart. Xy3yYBUHMH IaMKyYJICaH LIBTOH MBI,

XalMyH OyTbIH XOHOIT IIMJDKCOH 3aif, Oalplimin HyTTHAH

X3MIKDD
Mbomoaman Hoar xonort  Baiipumn
XY3YYBI- orcen IIHIDKCOH HYTTHIH .
o v o Taitnbap
jayraap  XOHOTHITH  JyHI@k 3ail  X9MK9d
T00 (M) (xm?)
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1-p 3ypar. XanuyH Oyra Xy3yyBUHJIC3H Oaiipnai

cynpyynard (xylazine) tapuaraap Oyymax, XeIeITeoH
cynapd HWIIBXIYH 000X yem Hb 3 MI HOHpCyynaax
yiuramn Oyxuit 6oancoop (ketamine) Tyc Tyc Tapbcas.
CyM OuenitH anmb XICIIT TyccaHaac XxaMaapaH TaphaHbl
YHTWIdX Xyralaa XapwilnaH aqwiryil Oaimaa. Xy3yyBu
3YYX Yi1 axxmniaraa 10-20 MEHYT Yprampkiax 6a Oneunitn
TEMIIEPATyP, AMbCTAJIBIH TOO 39PIHIAT TOITMOIT XSTHACAH.

Topoop 6apux apea: bymaun cynpyynax OOoH
HOWpcyymax yiramn Oyxuit  OomucTtoit  cymaap
OyyayyiacaH XaluyH Oyrbi' MOpb, MOTOLMKITIH

XYMYYCHIH TyclaMKTairaap Top JIyy Iaxax OapbcaH.
Topus! exmep 2 M, ypt 20 M 6ereen Huitt 500-1,000 M
ypTTaii Oaiis.

Mba33.13J1 Hyryy.Jaax, 00J10Bcpyy/iax apra 3y

XY3YYBUHHMM  IPMH  MOIIPAJUIMHT  XY3YYBUHHUI
nyraapei  garyy anrwiaH UIVA-uitn  Buonoruitn
XYPIIOHTUNH XOXTHHUH DKOJIOTHIH JTabopaTopuitH
MOIDIJUIMHAH  caHJ opyyjicaH. XY3YYBUHHMH 3apuUM
LBI3H MIIPUBI AaMXKYY/DK Oyd XanmumyH OyrbIH 3aH
TOpX, aMBJApax OpUYMH, TyXaWH YeWHH Lar araapblH
HOXIeJleeC IajJTraajlaH ypTpar, epreper, TrajaprbiH
YHOMIDDXYH OHIep 33pdar  Y3YYJIUITYYA OaixryH,
HapUMBWIAJNBIH ajjaa UXT3A LPTYYIUWT IIANIraH,
mryyaTyyp xuiicaH. Cypganraanel aHXJard MiI37193
HArTrAX, OosoBcpyynaxaa Microsoft Excel, R studio,
SigmaPlot, xammyH OyrslH OaWpIINI HYTTHHH X3MXK3),
M3/I93JUIMIH CaH YYCI3X, COA3BUYMICIH Ia3pblH 3ypTUiH
9x 6311T3X 33parT ArcGIS 10.8 6arm nporpamMmeIT Tyc
Tyc ammriaB. bonrans Tyc OypwifH Oaipmini HYTTHITH

xoMk29r (tanbaiir) Minimum Bounding Geome-
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try apraap TOOI0OJIOB. MeH HHMHT TanOaiH IyHAaX,
XaMruiiH ux OonoH Oara yTryyn, TIAr3dpuitH 95%
YHOMIUIMHH Xsi3raap, CTaHAApT Xa3aliTHII TOOLCOH
O6omHo. XammyH OyrelH Oaibipunk  Oyit  TanGaiH
YPramiblH OYJIT3MIUIMHIT TOOLOXJ00 XY3YYBUHHH L[3T3H
MAIPAJUIMHH  OalpIUIBIT  yPraMaJDKWITHHH —3yparTai

JIaBXIlyyaax apraap TOI0pXO0iyicoH [9].

CynanraaHsl yp AYH

XOHOTHIH IWIKHIT X010JIT00H

XycraiiH HypyyH/ HUIT 6 6onrans XanuyH Oyraja 3yycoH
XY3yyBayyZ 88-750 XOHOTHMIH XyramaaHn M3
JaMKyyiacaH. XanuyH OyTbIH XOHOTT — IIHJDKCOH
OyHAax 3ail 2,944+260 M OaitHa. XOHOIT XaMTHitH
Oaramaa 114 + 83 M mmmkuH OafipiicaH 007 XaMTHIH
nxa 15,342 + 2,274 m xypeasn Oaifna. Cynmanraansi
TYPIIU JaAMXKYYJICaH XaluyH OyTbIH OaWpIUIBIH I[3TH
MOIIIIUIMUT cap Oypladp HAapUHBYIAH TOOIOOJIOXO
XOHOTHIH UI3BX 3YHBI Capyyaa] XaMI'HITH 6HIep, XapHH

HaMap OPOOHBI Aapaax ye X capaac d3XJdH OyypHa.
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2-p 3ypar. XycTaiiH HypyyHbl XaJIMyH OYTbIH XOHOTT IIHIDKHX

3aii capaap eepwieraex Oaiiian (XOHOTHIHH TyHAaX)

Ornmitn ymupan I, 11 capn xamruiin 6ara Oyroy Hemep
Heeler Oyxwil Hapmar IylaaH YyJibIH SHI3pP raspaap
OaraxaH OpOH 3aifj TorrBoproi OaifpmmHa. IY capaac
HOTOO IYXYIK DXJIOXTIH 39PATLAH XOJOJITe6H axuH
UIIBXXKIDK OaifHa (2-p 3ypar). XOHOTHIH, YIHPIIBIH
OIWDKIIT XOIeNreeH Hb TyXaiH OyTrblH aMbplapd Oyid
HyTar JIPBCTIPHUUH Ta3ap3yiH Oaipiai, Iar araapbiH
XYUYUH 3YWITIH X0T000TOH.

XanuyH OyTBIH IIMIDKHIT XOJ0JITOOHUH TYHIaXK YTTa
Hb KU (F, )0 = 13.31, P = 0.000%**) Goson capaap
(F) 1235 = 59-11, P = 0.000***) xapuiuas aauiryi
GaitHa. ©epeep X31031 TyXaitH KHUIMKHH Xyp TyHaZaCHbBI
XyBaapWJIAJNT, araapblH TEMIIEpaTyp 39p3r XYPIdJIdH Oyl
OpYHBI XYYHH 3YHIYYASA Y3YY/IPX XalnuyH OyTbIH 3aH
TOPX, aMbJIpax OPYHBI AMIUIIIANT JKWI OOJOH yIaHpiIaap
XyBbCAaH ©OpPYIOINOHe. XapHH XOHOTHUHH INWIDKHIT
XOIIOJIFOOHUN IYHIOaX 3aii XOOPOHAOO CTaTHCTHUK
Xamaapanryi Oaiina (F |, =1.37, P=0.082).
AMBApax opurH, 6aMPIINI HYTTHIH X3MKI?

Cynanraans! Typumn HuiT 12,400 opunM OaipInieiH
M3 nyntyyiacHaac XBLI-bIH  XA3raapnanTsiH
oycan 9,700, opunbl 6ycom 2,700 mAr TAOMAATIATACOH
(3-p 3ypar).

XanmuyH OyrblH OaWpIUIBIH ITIH  MIIIIILIHHAT
YpraMaDKWITBIH TOPIeep aHTHI0ad yyablH OHT X33pT
81%, x29pT 16%, Tapuananruitn Tanbdain 3% XyBHHT
Tyc Tyc 333k Oairina. TyxaitnOan yymaslH OHT X33p33cC
Oyiidc, TaBwirana, OYHTMHAH XxapraHa OpOJIICOH
qyIyypxar XsUITaHa-IIapWDK-allal ©BCT, TaBHJITaHa,
XapraHa OpOJICOH XsjraHa-ajar ©BCT 0a XsuIraHa-
yIaDK-ajar eBCT, XsUIraHa-3yp eBc-ajar eBcT (20%)
6a Gotyynb-asnar eBctaii (10%) Xycan oifH ajiar eBc-

2-p xycHorT. XBLII'-biH GyrbiH GalpIInT Hy TTHIH TanOaiH XaMxk3d (kM)

Xysyysu- 2019 2020 2021
HUHI Xyiic Hac
fyraap 3yH Hamap | ©Ben  Hamap 3yH Hamap OBen  Hamap 3yH
36000 3p bie 151.4 178.3 40.0 127.2 195.4 96.1 109.9

TYHICOH
91238 O e | 1032 242
91240 9p FYEL';H 62.9 235 | 270 56.7 30.2 1508 | 163 524 38.7
91241 O s | 498 2975 | 235 3340 425 195.4
91242 D e | 861 521
91243 O s | 458 1405
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YETOHT OYJITIMIAI, UyITyypXar XKWL JIITHYYIT YETIH-
anar eBcT 6a ceer opomnrcoH (20%) 60Tyymnb-anar eBcT
Oynrammai; X33padc Oyiimac, yxop xaprana (20%)
OpOJILICOH  YyNyypXar XsulraHa-OOTyyib-ajiar ©BCTIH
XsUITaHa-Xa3aap eBC-aJlal ©BCT OYJNraMAI, XapraHa
OPOJILICOH >KMDKUT JISTHYYJT YETIH-XsUITaHa-IIapUIDKHIT,
XapraHa OpOJILCOH XsUITaHAa-)KWKHUT JTHYYAT YETIH-
XMarT, Xaprasa, OyWia3c OpONICOH YydyypXar XsiraHa
HIapWiDK-TaHrataid  oynramuan, xuar-ynamkurt (70%),
yeraH-anar eBcT (20%), Oymaprana-anar eBCTI# I3pC
(10%), Oyprac-ymmacan Tterenm (10%), Oyxmii HyTa,
XsUIraHa-Xa3aap eBCT 0a XsUIraHa-Xa3aap eBC-IIAPHIDKUT
ypramiisiH OyaraMani Oyxuit tanbaiia 6aiprmk O6aifHa.

XycTailH HypyyHBl OyrblH Oalpmii HyTTHiH
KUJIMHAH TYHIQK XOMKID 242 km? 62 HAMPBIH YIHPAI
Galpmn HyTTHIH X3MK33 129 + 90 kM2, XapuH OBIHIHH

ynupai 6aracax 43 + 38 kM2, XaBPbIH CapblH CYYJIIAC
Tal0aiiH XAMKID MXCAX 3YH TOTTOJ aXuIyarmax OarHa
(2-p xycHdrT).

91241 nyraapeiH Xxy3yyBurdit Oyra 2019 onwl YI
oyraap capaac X Oyraap cap XYpTaNX Xyramaaojg
XBII-aac 3yyH xoiHO Oaiipmax Hanrap yym opummpa
HyTariax Oavraan X myraap capbeid nyHgaac XbIII'-bH
HyTar JPBCTAPT MIWDKUH UPCIH 001 91243 myraapbH
xy3yyBurdit Oyra meH amumn XbBII[-aac 3yyH THim
Gaiipitax Xerur sHAp yyi, berrep xanuraitn am opunm
HyTariax Oairaan OyIcaH MAIP3IUTYYH OYpTIATA3B.
Heen toxwmomnonn yparmaa Tyyi TOJNBIH TaTaM, TOJNBIH
TaTaMTal 3ajraa yyiablH O3] OpYMMA  HADIIIHIDKI).
Xapun XBII'-piH xmmac xoifm Oyra HIBTIPCIH
TOXHOJO0N HAT Oyc ynaa axuriaracas (3-p 3ypar).

1 cm = 5,000 memp
1:500,000

Service Layer Credits: Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT-P. NRCap; Esri Japan, METI, Esri China
(Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

Dumda Urtaiin
Bayshing

C3 BUM-bmxun

Xy3yyBYHUI oyraap
©--36000
e 91238
e 91240
e 91241
e 91242
e 91243

3-p 3ypar. XanuyH OyrsiH | Oatipmm (2019 onsr VI capaac 2021 onst IX cap)
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XunanyyJanr

Xy3yyBu 3yycH?3C xoHm XycTailH HypyyHBI
6 tonrori XamuyH Oyra (C. canadensis) XOHOTT
oyHmKkaap 2,944 + 260 M MIMDKAIT XOI0ITeOH XHIK,
Oaifpini HyTruitH TanbaiH xaMk’3 98-529 kMm?-bIH
XOOPOHJ X023k OaiicaH. XycTailH HypyyHBI OyIbIH
MOMYISAUAH ~ X3MXK3IT  XsA3raapiax, [IMDKHITHAT
HOXUOJAYYIATY XYYUH 3YHIC Hb TajaprblH ypcauTan
OaliranuiiH 3aarail yCHBl XOMCJOJ, YHJCOH aMbapax
OpurH O0JIOX OMH TanbaiH XaMXK?), XY KHp Mapaa Oyxuit
Xepc, OpOH 3aiiH Xs3raapsaraMman Oaiinan (Oaiiprawn
HYTTUHH XWJI 46JI00TdH TIIIX Heel| Xs3raapriaraMal)
K Topopxoimkaa [ 10]. XBLI -bIH X0 XUnTai 3anraa
Oaiipiax TapHajJaHTMiAH Tall0alfH Xallaa Hb YpraiblH
XyramaaHy OyrblH ambJpax OpYHBI X0J000C HYTTHHT
xs3raapnax Oaiix tantail. XBUI-sH XamnyH OyTbIH
TIOMYJISIMIAH aMbJIpaX OpYHBI X0JII0OOC HyTraa GapyyH
yparimiaa M Yy 3YYH XOHIIOO T3I3X OOJOMKTOM
Oaifna. TeB aiiMruitH AntaHOynar cyMblH AnraHOyrmar,
Ounpepup’T cymblH Jommu-Ux bara anar, Yynein
xaH, basH-OmKyyn cymbiH Xola eHxyyn, XaHaH OasH
39par XainuyH OyrelH arHyypbiH Oyc Hytar XBII-bmH
OapyyH ypa, ypA XdcarT Oaiipnaznar. [I3apx arnyypsiH
oyc nytryya 6omoH XBII['-biH X00pOH/ XaluyH OyTbIH
OIWDKWIT XOIONTeOHNH XaMTHiH 0ara epTerTdi 3aMm
HI3JITTIU TK Y32k OonHo [11].

Georgii (1980), Kamler (2008), Kropil (2015) napsia
spmomtan XammyH Oyra (C. elaphus)-biH Oaipiimt

HYTTHMH X3MX33T HAC, XYHCI3p sUIraH TOJOPXOMIICOH

Oaiimar. bapyyn emuen I'epmansl baBapbiH AJbIuiiH

HYpYYyHA
XAOMXKIII eBell 65 ra, xaBap Hamap 167 ra, 3yn 121 ra

10 Tonmroif COTOOHBI OaMpIIMI HYTTHHT
[12], TompmmitH 3yyH XoifHO opmmux benoBexuitn
YHASCHUH MapkeH 4 Tonroil OyrbIH Oaiipmni HyTTHITH
KUIUNH qyHaax 36 £ 4.7 km?, Hamap 23 + 3.6 kM2, eBent
11.6 + 1.2 k™%, 3yn 13.6 + 1.2 km? [13], CnoBakuitn
Bapyyn Kapnaremn Kpemanna yynsr 20 Tonroit 6yreH
KITHHH TyHIaX Oaiiprmmn Hytrudr 5,445 + 5,001 ra,
3yH 9,977 £ 2,274 ra, eBen 6,040 + 2,352 ra [14] rax
TONOPXOMIDKI). [33pX cyanaayiblH yp OYHI ©6pCIUiiH
CylajiraaHbl yp OYHTIH ILIyyl Xapblyylax Hb Y4Up
ayTarganTtai. Yuup Hb XanuyH OyTbIH aMbJpax Op4YHH
(cymanraana xampargcaH TanOaifH 70-aac 19311 XyBb
Hb OH MOATOW Taszap) eep, raszap3ydH Oaiipiamaac
XaMaapaH >KWIMHH YITHUPIBIH TOO, YPIIDKIPX Xyraraa
XapuIaH agquiryid. Xapud Oaipiit HyTTHHH TanOaifH
X3MK33 Hb OBJIHUH ynmupana Oyypu Oaiiraa Hb OHMIHHMA
cynajraaHbl yp AYHTH WKW 3yH TOrTONTOW OaiiHa.
XBUI-p1H OyTBIH OapIimi HyTTHHH TalOaiH XdMK?D
XaBap, HAMPBIH YIHPAI] UX, OBIMHH yIUpal XaMTHHH
Oara. Byra Tyc Oypa3p aB4 y3B3;1 OallpIivi HYTIHAH
TanbaifH XIMXKII ep eep, TYYHI Heleenk Oyl XyduH
3yin xapuinuald agunryi. 36000, 91238, 91242, 91243
JyraapbelH Xy3yyBUT3i Oyryyn XycTail yyjiaac 3XJI3H
3YYH xoim bop xaprana yyn xypranx tanbaiia tapxaH
Oalipmux 06a 3apuM YIHPaI] TIATIIPURH OalpIIriT Hy Tar
napxanHa. 3apum Oyra BII'-bH xs13raapnanteid OycHitH
XIJIUIH TaJHa aMBApax OpYHOO COHromor. Tyxaimbai:
91241 nyraapsiH Xy3yyBurdit Oyra 2019, 2020 onyynan

* 10 gyraap cap
Gycan capyyn

2019 oH

/2020 oH

4-p 3ypar. 91241 nyraapsis Xy3yyBuTaii OyrsiH 2019, 2020 onbl X capblH IMWDKUIT X16JT66H
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aMbJIpax OPYHOO 3YYH?3c OapyyH (IX capbiH cyymdac
X caphIr IyycTan), GapyyHaac 3yYH UMV XOHIOH
3ypBachlH JIaryy COHI'OCOH (4-p 3ypar).

XycrtaifH Hypyyr ToipoH Xam3aH yya, baact yym,
XymTeH yc, basuruiin yc, YpTteiH yc opuumza 91240
JyraapblH XYy3YYBUT?H Oyra HyTamiax Oaiiraan 2020
oHbl 10 capbiH cyymasp xoim ryibk Tes aiimruiin

Vnaan xan yyn, Ux xam yymana odcoH. Xamap IV
capblH cyyJ?dc Yiaad xan yynaac xeasieH XBIII'-biH
Xycrail yyn opuuMmo0 OymaH MPCIH. XOT XOOPOHIBIH
aBTOMAITHHEI 3aMbIT 91240 myraapsiH Xy3yyBUTIH Oyra
2021 omsr I ayranp capea 31-HA xoiimoo , 2021 oHBI
IV nyraap capbis 22-HJ1 ypari YUIiIang XeHUIeH rapuid

(5-p 3ypar).

Vrraanuaiigam, basaxanrai XBUI-biH HyTart OaipuivH ampaapy Oyl XaiuyH

CYyMIBIH  3aar

axb

333MUWUN HYTAI
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7"\ XOT X00pOH/bIH 3acMan 3aMm 2021 oHbl 6-8 cap

TXIH-bIH xsi3raapnantbiH 6ycuitH xun

5-p 3ypar. 91240 nyraapbiH Xy3YYBUTI# OyrbIH IIMDKUIT XO10IT00H
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Oyra Tyc ra3pblH XWJIHHH I[PCUHH XYPAIIHJ TOTTBOPTOH

OalpmImK, XOJN 3aiil XOHOT, YIUPJIBIH MIAJDKUIT
XOeNIreeH XUHAAITYH OaitHa. DH3 Hb Tyc BLII-T 33pmar
aMbTaH XaMTaaJUIbIH XYyl Yp AYHTIH XdPIIKIK,
XapBIIAHTYH TOXMPOMXKTOH aMmbpIpax OpYHH OYPICAH

33pAT XYYHH 3YWITH X01000TOH.

Jyraaar

* XBUI'-piH XamnyH OyTbIH XOHOTT MIMJDKCIH 3ai
IyHmKaap 2,944 + 260 M, OalpIi Hy TTHIH XOMXKID
98-529 xm? Tanbair 333k OaiiHa.

HYPYYHBI
XY3YYBU93C HUUTAZ? 12,400 OpuuM LIBI3H MR

* XycraiiH xanmuyH Oyram  3yycoH
nyriyyacan Oereen yyiblH OWT x33p 81%, X23p
20%, TapuanaHruitH Tandai 3%-uir Tyc Tyc 333IDK
Oaiiraa Hb YHACOH OalpIINI HYTTHHT TOTTOOX TyXaj
Y3YYJIIITHIH HAT OOJIOX IOM.

e XYH, MajblH HeJiee Oara amMpjpax Taaraii OPYHBIT
XamuyH Oyra CcoHroH Oadpurmk Oailiraa HB

axurarmiaa. [azap tapuanan, a31 OyTa1 33por

XYHHI XY4WH 3yinc OyrbIH HYYAJIHHH X0JI000C

HyTAar YYCaXaJ Xs3raapiard Oosijor.

Tanapxaa

OHAXYY CyHairaaHsl aibIl baiiramb opumH, asman
KYYAWIANBIH slaMaHA XJOpADKWK Oyd  “Buomoruitn
OJIOH sH3 OalybIl Xamraajax, yyp aMbCraJiblH
(17-BO16/2018)”

TOCIHIH CaHXYYKIITIIP TYHIATrICHH. XanuyH Oyra

0OpwWIeNTe,  JacaH  30XHII0X
XY3YYBWIDX XOOpUHH QXU OPOJICOH XOXTHUM
XBII-p1H

MAPrXKWITIH, Oairanp xamraamarguna, “Coc aHHMA

SKOJIOTUHH  JTabOpaTopuiH  CyIUTaauunp,
XeIT” 3MHATUIHH ManblH ux 3M4 JK. [apantysa Hapr

TallapxJiaa UIdPXUNIIbE.
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