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Abstract. The Gobi Bear is a critically endangered species native to Central Asia, specifically found in
small numbers in a limited area of the southwestern region of Mongolia, known as the Trans-Altai Gobi.
Not only is the population of this unique bear species low, but its reproduction rate is also slow, and it sur-
vives in the harsh, arid conditions of the desert. There is an urgent need for scientific research to understand
better the ecology and biology of the factors threatening its survival. However, the difficult terrain of its
habitat poses challenges for researchers. Based on collar data from 2005 and 2009, further conservation
efforts and scientific recommendations for Gobi bear conservation were suggested. In 2015, the Ministry
of Environment and Green Development in Mongolia requested an assessment of the potential habitat
range of the Gobi bear, based on data from a satellite collar and modeling. A modeling study utilizing data
on endangered species confirmed that the suitable habitat range for the Gobi bear in the Trans-Altai Gobi,
referred to as Part “A,” was approximately 23619.18 km?, based on historical presence data. There remains
only 12829.7 km? of habitat for the Gobi bear. The habitats of five collared individuals overlapped by 40 to
60 percent, and these bears utilized 12 different ecosystem communities and 18 types of plant associations
in the desert environment. Additionally, the study revealed that the Gobi bears frequently accessed 8 out of
22 available water points. It was found that the historical range of the Gobi bear has declined by 60 percent
since the 20th century. However, climate change predictions indicate that the bear’s current habitat is likely

to remain stable in 2050. Moving forward, a detailed study is needed in the Trans-Altai Gobi region.
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Introduction

The Gobi bear is a critically endangered, endemic,
extremely rare species with a limited distribution [1], [2].
This relict bear exists only in small areas of our country
[3] and is classified as critically endangered on both in-
ternational and regional levels [4]. Although its gener-
al appearance resembles that of the brown bear (Ursus
arctos Linn., 1758), the Gobi bear is smaller in size. In
the 1930s, it was found in various locations, including
the western part of the Trans-Altai Gobi, the eastern part
of Aj Bogd Mountain, the eastern area of Tost Moun-
tain, and Nemegt Mountain, as well as to the north near
Eej Khairkhan Mountain, Zakhui-Zarman Oasis, and the

Edren Range (Fig. 1). Currently, its distribution range has
declined to only 18000 km?, which is five times smaller
than it was in 1960 [3], [5]. The Gobi bear survives in
one of the harshest climates of the Trans-Altai Gobi, spe-
cifically in the southwestern Gobi. This unique species
hibernates in caves, bamboo groves, tamarisk groves,
burrows, and nests from November to March. During the
summer, they primarily feed on Ephedra and Nitre bush-
es, while in spring and autumn, their diet includes rheum
roots, reeds, sedges, tamarisk, Stipa, onions, as well as
animal carcasses, and various mammals such as rodents,
hares, gerbils, hamsters, birds, lizards, and insects. The
Gobi bear is mainly nocturnal, consuming a diverse diet
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that consists of 33 species of plants and 18 species of an-
imals, varying with the seasons. The Gobi bear faces nu-
merous challenges due to an extremely dry climate with
significant year-to-year fluctuations, consistent shortages
of water and food, and the destruction of bamboo and
bushes that provide shelter for hibernation. Additional
threats include human and livestock settlements, which
limit their reproduction and survival rates. According to
a camera trap survey conducted in the area, genetic re-
search indicates that only 22 to 31 individuals remain in
the Trans-Altai Gobi [3]. The research and conservation
management of the Gobi bear population, which differs
significantly from other bear species due to its unique
habitat and ecological conditions, has attracted interest
from scientists [5] both in Mongolia and internationally.
There is an urgent need for further research and a legal
[6] framework to support the development of modeling
using methodologies. In this research, we aim to predict
potential habitat models based on environmental factors
and climate data affecting the ecosystem of the Great
Gobi “A” Special Protected Area (SPA). The collar data
for five Gobi bears was provided by the Ministry of En-
vironment and Green Development. This data is part of
a contract to conduct a habitat modeling survey to assess

44700°N
1

Review of Mazaalai Bear
distribution in Mongolia

n GGSPA "A" PART

: IUCN REDLIST: CURRENT, 2014
[ uen reoust: Fommer, 2014
[ vunors, 2013: cunsent
D MUIDORY, 2013: FORMER

§- ] crres moncoun, 2001

2

SOKOLOV ET AL, 1986

NATIONAL ATLAS MPR, 1990

D ZHIRNOV & ILINSKY, 1985
] susaev & umus, 1082
[ sorotov & ontov, 1580
D NAMNANDORY, 1976
[ ovuammseaen, 970
[ sow, 1567

[

BANNIKOV, 1954

42°00°N

their distribution. Based on this survey, recommendations
and proposals will be developed for priority conservation
measures to be implemented in the future.

The study was conducted in 2015 to accurately deter-
mine the distribution of species through ecological niche
modeling in Mongolia. This advanced method has been
intensively used recently in various countries, particular-
ly for the conservation of endangered species. Numerous
examples of niche modeling exist in animal biology and
ecology research, helping to develop effective conserva-
tion recommendations for a diverse range of biological
species, from the smallest viruses and bacteria to large
mammals and birds. This software effectively maps the
geographical distribution of various organisms, ranging
from the smallest viruses and bacteria to large mammals
and birds [7], [8], [9], [10], [11], [12], [13], [14]. Mod-
eling the geographic distribution of species has been
extensively utilized in various fields, including climate
change biology, landscape ecology, and conservation.
According to a review by researchers, 11 types of mod-
eling programs developed between 1972 and 2006 are
commonly used by academics in their research. Among
these, the programs GLM, GAM, ANN, CART, MaxEnt,
and GARP are particularly popular in the field of climate
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Fig. 1. Review of the distribution data for the Gobi Bear in the Trans-Altai Gobi region of Mongolia
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change. User-friendly and integrated tools like MaxEnt
and GARP are especially favored for species distribution
modeling, prediction, and ecological niche modeling.

Materials & Methods

This study utilized collar data from five individual
Gobi Bears, which were collared as part of the Interna-
tional Gobi Bear Project between 2005 and 2009. The
data was obtained with permission from the Ministry
of Environment and Green Development, by an exist-
ing contract. Noting that the collaring methodology,
technology, and naming of the individuals are not ad-
dressed within this study. The MaxEnt 3.3.3k program
(Maximum Entropy Modeling of Species Geographic
[15], [16], [17] is
utilized for detailed mapping and modeling of species

Distribution), developed by works

distributions. In the case of the Gobi bear, the program
integrates known species presence data along with envi-
ronmental factors such as climate data, food availability,
and other environmental layers to produce precise scien-
tific results. MaxEnt modeling can be applied in various
fields, including species conservation planning, ecology,
evolution, disease spread, and management of invasive
species. The effectiveness of this modeling relies on actu-
al data regarding species presence in specific areas, their
geographic distribution, ecological niches, climate condi-
tions, and other relevant environmental data [16].

According to the IPCC’s recommendations [17], the
bio-climate data for the Earth’s surface, specifically Bio
19, was compiled using observations from 1960 to 2000.
This data was interpolated with a resolution of 1 km (30
arc seconds: 0.93x0.93=0.86 km?), based on long-term
averages derived from a meteorological database [18].
The 19 layers of Bio climate data are designed to com-
pute the geographic distribution of animals using 19 vari-
ables related to precipitation (Prec), maximum tempera-
ture (Tmax), minimum temperature (Tmin), and average
temperature. Additionally, when utilizing the normalized
vegetation index (NDVI) data from 2006 to 2012 as the
base layer, the data for the 241st and 249th days of each
year—considered the peak of vegetation growth in the
Gobi Desert was selected for analysis [19], [20].

Bioclimatic variables are derived from the month-
ly temperature and rainfall values to generate more bi-
ologically meaningful variables. These are often used
in species distribution modeling and related ecological
modeling techniques. The bioclimatic variables represent
annual trends (e.g., mean annual temperature, annual pre-
cipitation) seasonality (e.g., annual range in temperature

and precipitation), and extreme or limiting environmen-
tal factors (e.g., temperature of the coldest and warmest
month, and precipitation of the wet and dry quarters)
[18]. A quarter is three months (1/4 of the year). They are
coded as follows:

biol = Annual Mean Temperature

bio2 = Mean Diurnal Range (Mean of monthly (max
temp - min temp))

bio3 = Isothermality (BIO2/BIO7) (x100)

bio4 = Temperature Seasonality (standard deviation
x100)

bio5 = Max Temperature of Warmest Month

bio6 = Min Temperature of Coldest Month

bio7 = Temperature Annual Range (BIO5-BIO6)
bio8 = Mean Temperature of Wettest Quarter

bio9 = Mean Temperature of Driest Quarter

bio10 = Mean Temperature of Warmest Quarter
bioll = Mean Temperature of Coldest Quarter
bio12 = Annual Precipitation

biol3 = Precipitation of Wettest Month

bio14 = Precipitation of Driest Month

biol5 = Precipitation Seasonality (Coefficient of Vari-
ation)

biol6 = Precipitation of Wettest Quarter

biol7 = Precipitation of Driest Quarter

bio18 = Precipitation of Warmest Quarter

bio19 = Precipitation of Coldest Quarter

This scheme follows that of ANUCLIM, except that
for temperature seasonality the standard deviation was
used because a coefficient of variation does not make
sense with temperatures between -1 and 1).

To model the historical and geographical distribution
of the Gobi bear, we utilized a climate model (Bio 19) that
reflects conditions during the middle of the Holocene,
approximately 6000 years ago. This analysis included
an overview of the distribution of two species of bears
found in Mongolia and China (Central Asia). The results
of genetic research were also compared. To assess the fu-
ture habitat conditions of the Gobi bear in comparison to
the present, we employed the Hadley Centre’s HadGEM
climate model, specifically the RCP scenarios (RCP 2.6,
RCP 4.5, RCP 6.0, and RCP 8.5) for the years 2041 to
2060. This model uses data outlined in the IPCC’s Fifth
Assessment Report [17]. The RCP scenarios represent
different levels of atmospheric carbon dioxide (CO,) and
their effects on average air temperatures. For example,
RCP 2.6 corresponds to CO, 421 ppm or +1°C, RCP 4.5
to 538 ppm or +1.4°C, RCP 6.0 to 670 ppm or +1.3°C, and
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Fig. 2. Point data of Gobi Bear in Trans-Altai Gobi for used habitat modeling

RCP 8.5 is projected to increase by 936 ppm or +2.0°C.

For our analysis, we utilized DIVA-GIS, ArcGIS 9.3,
ArcGIS 10.1, and statistical analysis tools such as Minit-
ab® 16.1.1, Statistica 7.0, and SPSS 17. In addition to
climate data, which is a critical factor influencing animal
distribution, we incorporated various layers, including
Mongolia’s Ecological Regions, Ecosystems, Soil types,
Vegetation, Vegetation Regions, Landscape Classifica-
tions, Terrain Slopes, Directions, and Natural Zones [21]
into our modeling. To accomplish this, we utilized Arc-
GIS Mask to align all the layers effectively. The ecosys-
tem, plant community, and water use of the Gobi bears
were analyzed using Similarity Euclidean Distance. The
study utilized the widely recognized ArcGIS Minimum
Convex Polygon (MCP) method to compare both newly
introduced and existing modeling studies, as well as to
understand the methodological advantages and disadvan-
tages.

When modeling the habitat of the Gobi bear using col-
lared individuals, seasonal data, historical data, and his-
torical climate data, 20-25% of the total data points were
tested for each species. The model’s accuracy, indicated
by the Area Under the Curve (AUC) of the Receiver Op-
erating Characteristic (ROC) was under the agreed rate.

Results & Discussion

We used satellite collar data from five Gobi bears
named Mother, Yokozuna, Alaska, Sugsug, and Un-
known. This data was collected as part of the “Mazaalai
the Gobi Bear” project between 2005 and 2009, and it
supports habitat modeling based on a total of 2835 data
points. The breakdown of the data points used in the
modeling is as follows: 297 points (10.5%) correspond
to Mother, 183 points (6.5%) to Yokozuna, 132 points
(4.7%) to Alaska, 55 points (1.9%) to Sugsug, and 2165
points (76.5%) to the Unknown bear (Fig. 2).

Recent research on habitat modeling in Mongolia has
been limited. There is also minimal application of this
modeling approach to endangered carnivores, particular-
ly bear species. Studies on the Apennine brown bear in
Italy and the Malayan sun bear in Peninsular Malaysia
share similar methodologies [12], [14], despite differing
biomes, geographies, and ecosystems. As a result, there is
a lack of significant comparative findings between neigh-
boring countries and regions.

Selection of Ecosystems and Plant Communities
for the Gobi Bear

According to collar data, the Gobi bear has been re-
corded to select eight types of ecosystems, with three
types primarily noted as Stony hamadas with extra-arid
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gypsic soils in combination with Sympegma, Ephedra,
and shrubby desert on sair primitive soils (ID=42), Rock
debris hamadas with extra-arid, locally gypsic, soils
in combination with Haloxylon, Ephedra and shrubby
deserts on sair primitive soils (ID=43), and Petrophyt-
ic Anabasis, Salsola laricifolia, Sympegma, Amygdalus,
perennial saltwort deserts on grey-brown skeleton and
grey-brown raw soils (ID=38) [21] (Fig. 3).

In the TransAltai Gobi, the distribution of Gobi bears
reveals differences in the selection of ecosystem commu-
nities. Notably, the mazaalai “Unknown” inhabits many
ecosystems (n=8), showing a fairly equal distribution
among the primary four groups. In contrast, “Yokozu-
na” occupies the fewest ecosystems (n=4), with its main
four communities closely resembling those of the “Moth-
er’” mazaalai. Furthermore, the “Mother” and “Alaska”
mazaalai’ ecosystem communities are identical. The eco-
systems of the “Yokozuna” and “Sugsug” mazaalai are
similar, while the “Unknown,” “Mother,” and the “Alas-
ka” mazaalai also share similarities in their ecosystems.

We observed several associations to compare the main
ecosystems of Gobi bears in the Trans-Altai Gobi based
on the points data to their characteristics. The combina-
tion of Rock debris hamadas with extra-arid, locally gyp-
sic soils alongside Haloxylon, Ephedra, and shrubby des-
erts on primitive soils (ID=42) showed a 100% similarity
in multiple selections. Similarly, The Stony hamadas,
characterized by extra-arid gypsic soils in conjunction
with Sympegma, Ephedra (ID=43), and shrubby deserts

229 (8%)

1324 (47%)

1104 (39%)

Fig. 3. The Gobi Bear recorded ecosystems by point data

on primitive soils (ID=38), also exhibited the same lev-
el of similarity (39-47%). The community consisting of
Petrophytic Anabasis, Salsola laricifolia, Sympegma,
Amygdalus, and perennial saltwort deserts, found on
grey-brown skeletal and grey-brown raw soils, showed a
50% similarity based on their uses by Gobi bears.

In terms of plant communities, the Gobi bear was ob-
served in 88.8% (n=2518) of the Desert, 9.1% (n=258)
of the Desert Steppe, and 2.1% (n=59) of the Mountain
Desert. These areas encompass 10 distinct plant commu-
nities (Fig. 4). The most preferred community was the
Stony Sympegma and Sympegma-Anabasis, which in-
cluded Haloxylon (found in dry riverbeds) and accounted
for 53.4% (n=1514) of the observations.

In the Trans-Altai Gobi, the habitat of the Gobi bear
varies according to different plant communities. While
the Alaska and Mother mazaalai have similar habitats
(60%), These two bears can also be found in the plant
communities of the Mother bear, which is 60% similar.
Although the Yokozuna mazaalai has distinct commu-
nities at the individual level. The Unknown mazaalai is
relatively identical (30%) to these two. The Yokozuna
mazaalai occupy distinct communities at the individual
level. The Sug Sug mazaalai is similar to the Unknown
and Alaska mazaalai group (90%) comparing the abun-
dance of selected plant communities (total number re-
corded).

M Rock debris hamadas with extraarid , locally gypsic, soils in combination
with Haloxylon, Ephedra and shrubby deserts on sair primitive soils (42)

m Stony hamadas with extraarid gypsic soils in combination with
Sympegma, Ephedra and shrubby desert on sair primitive soil (43)

W Petrophytic Anabasis, Salsola laricifolia, Sympegma, Amygdalus, perennial
saltwort deserts on grey-brown skeleton and grey-brown raw soils (38)

M Plum rock debris hamadas with extraarid gypsic soils in combination with
Nitraria, lljinia, perennial saltworts, Nitraria-Haloxylon desert on sair
primitive saline soils (44)

M petrophytic Anabasis brevifolia, Sympegma, Ajania, Salsola laricifolia with
Stipa glareosa deserts on pale -brown soils (34)

= Petrophytic bunchgrass (Stipa gobica, S.glareosa) with Ajania, Salsola
jaricifolia, Ceratoides papposa, Caragana on brown soils, locally in
combination with perennial soltworts on solonetz brown solis (30)

M Artemisia-bunchgrass, bunchgrass (Stipa, Cleistogenes, Agropyron)
steppes with Caragana on ligth chestnut soilsp (25)

M Anabasis , Nanophyton, Sympegma, Ephedra, Low Haloxylon stands on
grey-brown desert, locally solonetz soils, often in combination with
Sympegma-Potaninia or Artemisia terrae-albae-Ceratoides papposa
communities on sands (37)
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248 (9%)
911 (32%)

248 (9%)

258 (9%)

603 (21%)

392 (14%)

® Stony Reaumuria, Reaumuria-Anabasis with participation of
Haloxylon {on dry riverbed) (163)

B Stony Anabasis-Sympegma in combination with Haloxylon-shrub
(40%) on sandy hill {Zygophyllum, Mongolian almond) (165)

= Stony Sympegma, Sympegma-Anabasis with participation of
Haloxylon (on dry riverbed) (164)

u Stony low needlegrass-Ananbasis, Anabasis-low needlegrass with
participation of onion, russianthistle, Caragana leucophloea (125)

¥ Russianthistle-Haloxylon (157)

n Zygophyllum-pearl russianthistle with participation of Mongolian
almond (Amygdalus mongolica)T (153)

B Stony wheatgrass-wormwood, wormwood-wheatgrass with
participation of cppCaragana leucophloea, needlegrass (68)

| Stony russianthistle (Reaumuria, Anabasis, Sympegma regelii),
Eurotia-russianthistle with participation of low needlegrass (162)

B Low Haloxylon with participation of annual russianthistle,
Anabasis (158)

B Stony Anabasis, Anabasis-russianthistle (161)

m Rarel lljinia, Haloxylon (70%) in combination with Haloxylon-
Ephedra on dry riverbed (160)

Fig. 4. The Gobi Bear documented data on plant communities at specific points

Four distinct plant communities were identified based
on the abundance of ten examined communities among
the bears. The plant communities preferred by Gobi bears
exhibit several similarities.

Stony Anabasis-Sympegma in combination with Hal-
oxylon-shrub (40%,) on sandy hill (Zygophyllum, Amyg-
dalus mongolica (ID=165), Stony Sympegma, Sympeg-
ma-Anabasis with participation of Haloxylon (on dry
riverbed) (ID=164) and Zygophyllum-pearl russianthis-
tle with participation of Mongolian almond (Amygdalus
mongolica) (ID=153) show a complete similarity (100%).
The Low Haloxylon with participation of annual russian-
thistle, Anabasis (ID=158) Anabasis, as well as the Stony
low needlegrass-Anabasis and Anabasis-low needlegrass
(ID=125) also demonstrate complete similarity (100%)
in one group. Additionally, the Stony wheatgrass-worm-
wood, wormwood-wheatgrass with participation of
Caragana leucophloea (ID=68) is similar with 158 and
125 communities by 50% in one group.

Stony Anabasis, Anabasis-russianthistle (ID=161)
and Stony Reaumuria, Reaumuria-Anabasis with partic-
ipation of Haloxylon (on dry riverbed) (ID=163), exhib-
iting a complete similarity (100%) in one group, while
Stony russianthistle (Reaumuria, Anabasis, Sympeg-
ma regelii), Eurotia-russianthistle with participation of
low needlegrass (ID=162), and Rarel Iljinia, Haloxylon
(~50%) in combination with Haloxylon-Ephedra on dry
riverbed (ID=160), has a similarity of 70%.

The habitat of the Gobi Bear features a polygonal pat-
tern

The minimum bounding geometry (MBG) for the
Gobi bear was calculated using three different methods.
The MBG calculated by the circle method is 25328.95
km?; by the rectangle method, it is 12476 km?; and by
the convex method, it is 9573.51 km?. This results in a
total average MBG for the Gobi bear of 15792.82 km?,
with a mean + standard error of 10951.7-20633.9 and a
P-value of 0.028, within the Trans-Altai Gobi region of
Altai (Fig. 5, 6). Among the three methods, the rectangle
and geometric methods are considered more reasonable
for this analysis.

In the past, this method was used to determine ani-
mal distribution until habitat modeling became available.
Habitat modeling illustrates the differences, changes, and
overlaps in the habitats of individual animals to some ex-
tent (Fig. 6, 14). The distribution area of each Gobi bear
estimated using the MBG method differs from the area
identified through Maxent modeling.

According to the minimum bounding geometry meth-
od, the average habitat estimations for Gobi bears are
as follows: Alaska: 1345.81 km? (mean + SE: 581.11
-2110.50), Mother: 2172.51 km? (mean + SE: 1407.09 -
2937.92; mean = SD: 641.69 - 3703.33), Sugsug: 341.54
km? (mean + SE: 220.76 - 462.32), Unknown: 2428.77
km? (mean + SE: 1933.66 - 2923.88) and Yokozuna:
1974.54 km? (mean + SE: 1423.00 - 2526.08).

When calculating the habitat of Gobi bears by sea-
son, the average estimations are as follows spring: 923.78
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Fig. 5. The assessment of the Gobi bear habitat in the Trans-Altai Gobi using a minimum convex polygon
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km? (mean + SE: 479.03-1308.53; P-value: 0.123), Sum-
mer: 2343.08 km? (mean + SE: 1815.99 - 2870.13; P-val-
ue: 0.148) and Autumn: 710.54 km? (mean + SE: 358.96-
1062.10; P-value: 0.432) (Fig. 6).

Habitat modeling for the Gobi bear

A habitat modeling study revealed that there is a
suitable habitat area of 12829.69 km? for Gobi bears in
the Trans-Altai Gobi region of the southwestern part of
the country (Fig. 7). Notably, 95% of this area is cov-
ered and protected by the “A” section of the Great Gobi
Strictly Protected Area (SPA). In the northeastern part of
the Great Gobi SPA “A” area, suitable habitats have been
identified in several locations: the Bayankhongor Aimag,
Gurvantes Sum in Umnugovi Aimag, from the southern
part of Balinkhar Mountain to the eastern Khar Ovoot
Uul Mountain, Ulziit Well, and extending to the western
part of the Gobi Gurvansaikhan National Park up to the
southern Gobi of Khar Mountain. Researchers [22], [23],
[24] have frequently observed Gobi bears in these areas.

Currently, 94.8% (12157.65 km?) of the Gobi bear’s
habitat is located within the “A” section of the GGS-
PA, while 5.2% (672.04 km?) is part of the Gobi Gur-
vansaikhan National Park (GGSNP), and another 5.2%
(672.04 km?) is situated in the buffer zone of the GGSPA
“A” section (Fig. 7, 9).
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In the designated protected area for Gobi bears, the
estimated suitable habitat is classified according to the
internal zoning of the Special Protected Area (SPA).
Specifically, 36.9% (4643.54 km?) of the habitat falls
within the Core zone, 30.7% (3863.90 km?) is in the Pro-
tected zone, 29% (3650.22 km?) is in the Limited zone,
and 3.4% (421.13 km?) is part of the Buffer zone (Fig.
9). When comparing these areas, we find that 45.4% of
the Core zone, 24.5% of the Protected zone, and 17.9%
of the Limited zones provide suitable habitats for Gobi
bears. However, only 1.9% of the overall environment is
deemed suitable for this species. Preliminary analysis in-
dicates that the primary habitat of the Gobi bear has not
been fully encompassed by the virgin zone of the Karda-
khan area.

Based on data collected from researchers [21], [22],
(23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33] regarding the distribution area of the Gobi bear in
Mongolia (Fig. 1), the estimated average habitat size is
20693.51 km? (mean + SE: 16486.72-24900.3; P-value
=0.006; 95% CI mean: 8049-33625). This area is where
the Gobi bear is believed to reside. The researchers noted
that the historical distribution area was defined to include
either the entire protected region or a specific section of
the plain. This can be attributed to the vast valleys, such
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Fig. 7. Results of habitat modeling for the Gobi bear in the Trans-Altai Gobi region
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Fig. 8. Habitat modeling of Rheum and Nitraria, the primary food sources of the Gobi bear
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Fig. 9. The habitat of the Gobi bear is located within the Special Protected Area Network, which includes designated zoning areas.

as the Khar Sair Valley in the Trans-Altai Gobi of Altai,
which were deemed unsuitable habitats according to the
modeling results. When comparing the historical location
data reported by Bannikov (1954) [32] and Bold (1967)
[22] to the areas identified as suitable through modeling,
it is evident that the historical range does not cover the
regions appropriate for the Gobi bears. This indicates that
the habitat during the Holocene period (approximately
6000 years ago) was only arginally represented (Fig. 12,
13, 19).

According to habitat modeling, the Gobi bear is found
at altitudes between 1100 and 2000 m above sea level.
The data indicates that this species does not inhabit ar-
eas below 1000 m in the Trans-Altai Gobi or above 2000
m. On average, an altitude of 1500 m above sea level is

considered ideal for the Gobi bear, aligning with the find-
ings of Mijiddorj (2013) [24]. Based on a total of 2835
observation points, the average altitude where Gobi bears
are located is 1446.6 m above sea level (95% CI: 1440.1
- 1453.1; P = 0.005; Mean + St.D.: 1269.5 - 1623.7).
Furthermore, the Maxent model supports these findings,
indicating that Gobi bears typically occur at altitudes be-
tween 1200 and 1700 m above sea level, with a peak oc-
currence at 1500 m (0.6%).

The model’s accuracy, measured by the Area Un-
der the Curve (AUC) of the Receiver Operating Char-
acteristic (ROC), is as follows: All individuals enteraily
AUC 0.966 (test AUC=0.966; SD 0.002), Mother AUC
0.994 (test AUC=0.994; SD 0.001), Alaska AUC 0.997
(test AUC=0.997; SD 0.001), Sugsug AUC 0.998 (test
AUC=0.998; SD 0.000), Unkhwon AUC 0.976 (test
AUC=0.975; SD 0.002), Yokozuna AUC 0.996 (test
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Fig. 11. Recorded NDVI data from the Gobi bear locations via collar from 2006 to 2012 in the Trans-Altai Gobi.

AUC=0.995; SD 0.001); historical habitat AUC 0.965
(test AUC=0.967; SD 0.002), season-2 spring AUC
0.990 (test AUC=0.988; SD 0.001), season 3-summer
AUC 0.979 (test AUC=0.978; SD 0.002), season 4-au-
tumn AUC 0.990 (test AUC=0.989; SD 0.001) and the
Rheum (Rheum nanum) AUC 0.957 (test AUC=0.980;
SD 0.012) and Nitre bush (Nitraria sibirica) AUC 0.903
(test AUC=0.849; SD 0.022) respectively.

Between 2006 and 2012, data from the satellite Nor-
malized Vegetation Index (NDVI) was analyzed over six
midsummer years (NDVI values from 241 to 249 days).
This analysis, based on a point data mask of Gobi bear
locations, indicated that these bears primarily inhabit
areas where NDVI values range from -0.4 to +0.3 (Fig.
11). However, modeling results revealed that Gobi bears
were found in regions with little to no green vegetation
during those years. Notably, the probability of Gobi bear
occurrence decreases significantly above an NDVI val-
ue of +0.3. This decline is likely linked to a reduction
in the availability of key food species, despite an overall
increase in plant yield and abundance. Therefore, further
research is necessary to understand this phenomenon bet-
ter. In terms of climate, several factors significantly con-
tribute to the habitat modeling of the Gobi bear. These
include the average annual temperature (bio 1), average
cold season temperature (bio 11), annual precipitation
(bio 12), precipitation during the wet month (bio 13), wet

season precipitation (bio 16), precipitation in the warm
season (bio 18), minimum temperature in the cold sea-
son (bio 6), and average temperature in the dry season
(bio 9). Particularly, it is believed that plants play a cru-
cial role in the food composition of the Gobi bear [24].
Notably, the species Rheum nanum and Nitraria sibirica
are (Fig. 8) significant in defining the ecological niche,
as well as in influencing vegetation and plant districts.
According to the modeling, the optimal climatic condi-
tions for the Gobi bear are as follows: an ideal Annual
mean temperature (Biol) range of +2° to +7° degrees
Celsius, a Mean temperature of Coldest quarter (Bioll)
ranging from -13° to -10° degrees Celsius, total Annual
precipitation (Bio12) between 4 to 10 mm, Wettest month
precipitation (Bio13) between 15 to 23 mm, Precipitation
of wettest Quarter (Biol6) between 25 to 70 mm, Driest
quarter precipitation (Biol7) also between 1 to 4 mm, a
Minimum temperature of Coldest month (Bio6) range of
-21° to -18° degrees Celsius, and a Driest quarter mean
temperature (Bio9) ranging from -10° to 7° degrees Cel-
sius. The distribution modeling of Nitraria sibirica and
Rheum nanum, which provide most of the food for Gobi
bears [24], was the first study to utilize these plants as a
foundational layer and filter (Fig. 8) for evaluating the
habitat of the species based on relevant point data.

Based on the point data collected from collared Gobi
bears, eight main communities within the ecosystem were
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identified. However, a modeling study revealed a total of
twelve communities, adding four more to the initial eight,
which were fully included in the new findings (Fig. 10).

Furthermore, while ten plant communities were iden-
tified from the Gobi bear point data, the modeling study
uncovered a total of eighteen communities, resulting in
the identification of eight additional communities (Fig.
10).

Based on NDVI data from 2006 to 2012, the collared
Gobi bears exhibited the following average values: in
2006, the average NDVI was 0.095 (95% CI: 0.0944-
0.0959; P < 0.005; Mean + St. Dev: 0.075-0.115), in
2007, the average increased to 0.162 (95% CI: 0.161-
0.164; P <0.005; Mean + St. Dev: 0.161-0.163), in 2008,
the average was 0.111 (95% CI: 0.109-0.112; P < 0.005;
Mean + St. Dev: 0.065-0.156), 2009, the average dropped
to 0.091 (95% CI: 0.090-0.0921; P < 0.005; Mean + St.
Dev: 0.086-0.114), in 2010, the average was 0.0817
(95% CI: 0.0809-0.0825; P < 0.005; Mean + St. Dev:
0.0592-0.1043), in 2011, the average increased again to
0.099 (95% CI: 0.098-0.100; P < 0.005; Mean =+ St. Dev:
0.073-0.125), and finally, in 2012, the average was 0.122
(95% CI: 0.121-0.123; P < 0.005; Mean + St. Dev: 0.092-
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0.151). This NDVI data indicated by the modeling that
the Gobi bears surviving poor vegetation environment.

The current distribution of Gobi bears should be ana-
lyzed in conjunction with historical research data on their
range. Before 1950, the historical habitat of the Gobi bear
was modeled using additional data provided by Bannikov
(1954) [32], Bold (1967) [22], and Jirnov, Ilyinsky (1985)
[31]. In their studies, they identified and documented reli-
able sources of information, which we have incorporated
(Fig. 12, 13). The historical distribution area of the Gobi
bear encompassed a total of 33171.47 km? in the south-
western and southern regions of the country. This figure
represents a 15% reduction compared to the distribution
area outlined by Bold (1967) [22] but is 50% less than
the estimated area of approximately 75000 km? report-
ed by the IUCN (2024) [30] and Mijiddorj (2013) [24],
Lkhagvasuren et al [5].

Notably, 71% of the historical distribution area
(23619.18 km?) is now included in the current protect-
ed area network, with 51% of this area falling within the
Great Gobi Strictly Protected Area. This protection is
crucial for promoting research, restoration, and effective
management of the Gobi bear’s habitat, ensuring it aligns
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Fig. 12. The habitat range of the Gobi bear, both historical (before 1950) and current, has been modeled for better understanding
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Fig. 13. Historical distribution before 1950, potential habitat range during the Holocene, and current modeling of Gobi bear habitats

with its historical range. Further clarification and detail
on this aspect are necessary (Fig. 12).

Understanding habitat sharing and the harmoni-
ous relationships among individual Gobi bears

The habitat modeling study of the Gobi bear reveals
that the selected bears are adapted to different habitats
and range sizes (Fig. 6, 14, 15). Specifically, the Alaska
bear occupies an area of 6399.22 km?, concentrated in
the eastern part of the Trans-Altai Gobi. The Mother bear
covers a range of 9629.88 km?, with a distribution that
is evenly spread throughout its territory. The Unknown
bear has a habitat of 6779.5 km?, located in the eastern
and northeastern regions. Meanwhile, the Yokozuna bear
inhabits an area of 6962.13 km? situated in the central
part of the range. Lastly, the Sugsug bear is found in the
<&

ALSSKE MOTHER

UNKHOWN YOKOZUNA

Fig. 14. Habitat modeling of Gobi bears in the Trans-Altai Gobi
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southeast, occupying an area of 2221.23 km?.

According to the “The Gobi Bear” project [34], [35]
conducted from 2005 to 2012, the habitat range data in-
dicated that the territory of an adult female bear was 514
km?. In contrast, the territories of two male bears were
significantly larger, measuring 2465 km? and 2485 km?
[35], which differed from the modeling results. Among
five male individuals, excluding the mother bear, the av-
erage territory size of four males, measured by the mini-
mum bounding geometry, was 1522.7 km? (95% CI: 512-
3370.5), which is 38% lower than the average territory
of the two males estimated in “The Gobi Bear” project.
Considering the previously mentioned two female bear
territories alongside our study of four female bears, as
well as a total of six female bears, it is reasonable to es-

SUG SUG
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timate that an average adult female bear in the Trans-Al-
tai Gobi occupies an area of 1840.1 km? (95% CI: 942-
2738.1; P=0.103).

Furthermore, when comparing the average territory
size of an adult female bear (514 km?) and a mother bear
(2172.5 km?) to the average of six male bears (1840.1
km?), it is evident that the habitat range for male bears is
larger than that of female bears.

The model indicates that compared to the overall suit-
able habitat range of the Gobi bear, which is 12829.69
km?, the habitat ranges of other bears are as follows: the
Alaska bear represents 50%, the bear Mother 75.1%, the
Unknown bear 52.8%, the Yokozuna bear 54.3%, and
the Sugsug bear 17.3%. In terms of habitat size, the bear
Mother has the largest range at 9629.88 km?. Considering
this as 100%, the habitat of the Yokozuna bear is approx-
imately 27.7% of the bear Mother’s range, the Unknown
bear’s habitat is about 30%, the Alaska bear’s habitat is
around 33.5%, and the Sugsug bear’s habitat is 76.9%
smaller in comparison (Fig.14). The Gobi bear - Mazaalai
individuals are habiting and sharing their habitat across
the entire suitable habitat of the Trans-Altai.

The habitat size of the Gobi bear varies with the sea-
sons. In spring (March, April, May), the estimated habitat
size is 9273.54 km?. During summer (June, July, August),
the habitat area increases by 30.9%, resulting in a sum-
mer habitat size of 12142.2 km?, which adds 2868.66 km?
compared to spring. In autumn (September, October, and
November), the habitat area increases by 13.8%, reaching
10549.74 km?, an increase of 1276.2 km? from spring.
However, the autumn habitat size decreases by 13.1%
(1592.46 km?) compared to the summer area (Fig. 15).
The seasonal average habitat size for the Gobi bear is
10655 km? (95% CI mean + SE: 7085-14225; P-value =
<0.609; SD = 1,437).

The water sources used by the Gobi bears

Open springs play a crucial role in supporting the

AUTURMN ) SPRING

biodiversity of the Gobi Desert region, particularly for
the endangered Gobi bears [25], [36]. A total of 32 water
points have been identified as being used by Gobi bears
(Fig. 16, 17). Researchers [24] classified these water
points into permanent, temporary, and visiting. To ana-
lyze their usage, we created buffers of 3 km, 6 km, and 9
km around each of the 32 water points (Fig. 16, 17, 18).

The water points in the Gobi region are numbered
from west to east. Within the 9 km buffer of each wa-
ter point, there were 926 recorded instances (33% of the
overall total). This includes 119 instances (13%) attribut-
ed to Gobi bears from Alaska, 249 instances (27%) from
the Mother, and 425 instances (46%) with an unknown
origin. Additionally, there were 104 instances (11%) in-
volving the bear Yokozuna and 29 instances (3%) involv-
ing the bear Sugsug.

According to the water point analysis, Gobi bears ex-
hibit varying water use patterns throughout the year in
the Trans-Altai Gobi. The data shows that in July and
August, water usage was recorded for Alaska (n=20; 25),
while Mother was noted in July, August, and September
(n=56, 51, 40). Sugsug was recorded in May (n=55), and
the Unknown bear was observed in June. In October, two
instances were noted (n=188, 78). Yokozuna was found
near water most frequently in May and July (n=21, 27).
The analysis indicates that the peak water usage period
for Gobi bears occurs from May to August, with June be-
ing the most intensive month (Fig. 16, 18). The monthly
differences in Gobi bear water use can be attributed to
variations in landscape and behavioral patterns. Inter-
estingly, in November, an individual bear known as Un-
known arrived at three water points: Zambilgeh (n=5),
Khotol-Us (n=2), and Muhar Zadgai (n=71), suggesting a
delay in the typical hibernation period.

Furthermore, this bear was the earliest recorded in-
dividual to return to a water point in February (Fig. 16).

A total of 926 reported cases of Gobi bears visiting

Fig. 15. Seasonal Habitat Variations of the Gobi Bear
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water points were recorded over nine months, from Feb-
ruary to October. The data was compared against 32 water
points for each month. The findings revealed the follow-
ing average number of visits by Gobi bears each month
as February: 11 visits (mean + SE: 13.6 - 35.6; P-value <
0.005), March: 16.6 visits (mean = SE: 8.8 - 23.64; P-val-
ue = 0.307), April: 11.6 visits (mean = SE: 8.1 - 15.12;
P-value = 0.586), May: 17.6 visits (mean + SE: 14.98 -
20.22; P-value = 0.518), June: 50.8 visits (mean + SE:
16.21 - 85.38; P-value = 0.007), July: 29.2 visits (mean
+ SE: 19.98 -38.42; P-value = 0.796), August: 19.2 visits

Count of NEAR_FID Column Labels

(mean + SE: 10.4 - 27.9; P-value = 0.394), September: 8
visits (mean £+ SE: 1.77 - 15.16; P-value < 0.005), Octo-
ber: 6 visits (mean + SE: 0.24 - 11.75; P-value < 0.005)
and November: 15.6 visits (mean + SE: 1.77 - 15.31;
P-value < 0.005) (Fig. 16, 17).

Out of a total of 32 water points, Gobi bears visited
18, which accounts for 56%. On average, each bear visit-
ed a water point 51 times (95% CI: 26.6-76.25; Standard
Deviation: 49.4; P=0.007). The average number of vis-
its to water points varied among individual bears over a
total period of 9 months. For instance, Alaska averaged

Row Labels 3 12 Grand Total
Alaska 15 118 1 L 27 27 10 1 113 119
April 6 10 16
May 2 12 14
June 1 5 3 1 1 1 12
July 15 13 1 1 30
August 1 22 1 24
September L 18 23
mother 20 37 53 22 33 L 27 L 1 1 1 2459
March 5 L
April 11 9 20
May 2 23 1 26
June & 2 8 3 1 1 1 22
July 329 413 & 1 =1
August L 4 1 17 1 22 1 51
September 12 5 23 40
October 4 25 29
SugSug F 3 5 1 13 29
April i1 2 2 1 6
May 2 2 12 16
June 4 1 1 1 7
unkhown 1 9 7 83 51263 653 185 21 425
February L5 =1
March 3 40 43
April 1 1
May 3 3 1 & 13
June e 2 754 647 FA- 188
July 7T 3 2 8 3 9 & £l
August 1 4 1 2 &
Movember L 71 Fi:
Yokozuna 110 2% 43 614 1 1 3 104
March 17 7 1 1 17
April 1 8 a8 17
May 6 13 2 21
June 4 1 1 1 7
July 1 3 15 5 3 27
August 2 1 5 2 14
October 1 1
Grand Total 110 4% 55 6D 55 35 122 7 124 B 93 74 6 68 187 35 926

Fig. 16. The water points utilized by Gobi bears in the Trans-Altai Gobi are categorized by district: the Atas Inges District is

marked in orange, the Shar Khults District is marked in blue, and those in Tsagaan Bogd District are marked in green
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Fig. 17. The water points of Trans-Altai Gobi are used by Gobi bears

11.9 visits (mean + SE: 8.27-15.5; P=0.117), Mother av-
eraged 24.9 visits (mean = SE: 18.6-31.2; P=0.624), Sug-
sug averaged 3.2 visits (mean = SE: 1.36-5.1; P<0.005),
Unknown averaged 42.5 visits (mean + SE: 24.2-60.7;
P=0.011), and Yokozuna averaged 10.1 visits (mean =+
SE: 7.2-13.5; P=0.134).

In the Trans-Altai Gobi, bears display selective use of
water points, as Alaska and Mother Bears form a group
that consistently utilizes similar water points, while Sug-
sug and Unknown bears belong to another group. In con-
trast, Yokozuna bears tend to use specific water points on
their own. When Gobi bears emerge from hibernation in
the spring, they initially rely on a limited number of wa-
ter points. However, as more water becomes available,
the number of utilized water points increases significant-
ly, with bears visiting over eight different points at their
peak. This number starts to decline in August and Sep-
tember (Fig. 16, 18).

Gobi bears are often found near specific water points,
as indicated by the frequency of collar data recorded
at these locations. For instance, when the Alaskan bear
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emerged from hibernation in the spring, it primarily
stayed around the Khokh Ders and Altan Tevsh water
points. However, in June and July, it migrated westward
towards the central water points of the Gobi (Fig. 17, 18).

Between 2008 and 2009, a DNA study focused on
hair samples was conducted at 13 water points in the Atas
Inges, Shar Huls, and Tsagaan Bogd Districts [34], [35].
The study revealed that hair samples were collected at
five water points not registered or used by Gobi bears.
Out of the ten water points where Gobi bears were not
detected, no hair samples were taken or used. Eight of
these water points were classified as “temporary” by the
researchers [24], while two were identified as “visiting.”

Out of the total 32 water points in Trans-Altai Gobi,
four water points, including Baruun Tooroi, Khukh Khu-
Is, Bogts Tsagaan Ders, and Suuj Bulag, were not record-
ed as Gobi bear by the collar. Samples were collected
during the DNA survey [34] from eight water points that
were not included in our survey. These points are Nuden
Bulag, Ulzii Bilgeh, Zamin Bilgekh, Khardovon, Talyn
Bilgeh, Khokh Ders, Dugui Bulag, and Ehyn Gol Oasis.

May June July

months

l..1

September  October ~ November

March April August

18. The Gobi bears approach water points within a 9 km buffer of the Trans-Altai Gobi
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Fig. 19. Distribution modeling of Gobi bears U.a.isabellinus, Asian black bear U.thibetanus, and Brown bear U.arctos in Holocene

(~6000) remodeling

According to a DNA study conducted in 2008-2009 [35]
and habitat modeling from 2014, out of 32 water points
in the Gobi bear range, 22 water points (69%) are utilized
by Gobi bears. However, 8 of these water points (36%)
are springs that have been favorably cleared.

The historical distribution and current habitat of the
Gobi bear

Sokolov et al. (1996) [33] noted that, at that time,
there was no information regarding the distribution of
Gobi bears in China. They pointed out that in the sec-
ond half of the 19th century, the range of Brown bears
in the Eastern Tian Shan region extended only to the be-
ginning of the Ili River. Additionally, they characterized
the distribution of Gobi bears as that of a relict species.
However, this species is not typically associated with the
northern regions (as there were no forests in the southern
Gobi-Altai). Instead, it is likely a remnant species from
the Central Asian Pleistocene “lake period.” Masuda et
al. (1998) [37] conducted a study on the phylogenetic
status of Asian brown bears. They found that the Mongo-
lian Gobi-1 brown bear is closely related to the lineage of
the Western European brown bear, but it is separate from
the Eastern European group. This finding aligns with the
fact that the divergence of the Mongolian brown bear oc-
curred approximately 0.74 million years ago during the
Pleistocene epoch.

It is believed that the brown bear found in Mongolia
may be an ancestor of the Western European brown bear.
The Gobi bear, which is an isolated population residing in
a vast desert, currently has no more than 30 individuals.
This bear is recognized as a remnant or relic species in
the [1], [2], [3], [5].

The climate projection model relevant to the genet-
ic research mentioned earlier was developed using the
Bio19 climate model, focusing on the middle of the Ho-
locene, approximately 6000 years ago. During this peri-
od, the climate supported the presence of the Gobi bear
(Ursus arctos isabellinus), the Asian black bear (Ursus
thibetanus), and the brown bear (Ursus arctos). The goal
of this research is to clarify the potential distribution of
these species in Mongolia and China. To achieve this, we
digitized and analyzed the presence data of three brown
bear species recorded in the results of the most recent Na-
tional Bear Survey conducted in China [5], [37] Phyloge-
netic status of Brown beras Ursus arctos of Asia: A pre-
liminary result inferred from mitochondrial DNA control
region sequences [38].

The comparative study’s results suggest that the dis-
tributions of the Asian black bear (U. thibetanus) and the
brown bear (U. arctos) in China do not overlap with that
of the Gobi bear. These species are geographically and
climatically separated from one another. According to
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Chinese researchers, the species U.a.isabellinus, found
in the Tan-Shan Mountains, is geographically closest to
the local population. In contrast, U.a.arctos, which is dis-
tributed in the Altai Mountains of northwestern China, is
more similar to the bear population located in Bayan-Ol-
gii Aimag, situated in the western part of the brown bear’s
range in our country (Fig. 19). During the Holocene, the
northern range of the brown bear in China [38] merged
with the southern part of the potential distribution area of
the Gobi bear. However, their geographical distributions
do not align (Fig. 19).

In terms of climate, the geographic distributions of
the Gobi bear during the middle of the Holocene differ
significantly from those of the brown bear and the Asian
black bear in China. This disparity supports the findings
of genetic research, but there is an urgent need for more
detailed studies on the genetic and geographical aspects
of these bears.

The significance of the species habitat model lies
in its ability to be dynamically adjusted in response to
future factors such as climate change. Climate change,
one of the most pressing issues in the world today, was
specifically modeled for the critically endangered Gobi
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bear, native to Central Asia. This analysis projected four
scenarios of future climate change using the HADGEM?2
model, focusing on the year 2050.

According to simulations of future climate change,
the potential habitat range of the Gobi bear, currently
measuring 13865.69 km?, is projected to change by 2050
(approximately 2041-2060) under various warming sce-
narios, including in the RCP 2.6 scenario, with average
warming of +1°C (0.4-1.6°C), the habitat is expected to
increase by 8.7% (1202.94 km?); in the RCP 4.5 scenar-
io, with warming of +1.4°C (0.9-2.0°C), is projected to
be increased by 16.3% (2254.41 km?); under the RCP
6.0 scenario, with an average warming of +1.3°C (0.8-
1.8°C), the habitat increased at 19.9% (2765.28 km?), and
finally, in the RCP 8.5 scenario, with warming of +2°C
(1.4-2.6°C), the habitat is expected to increase by 6.4%,
which corresponds to an increase of 889.57 km? (Fig. 20).

An expected climate change appears to create some-
what favorable conditions for the expansion of habitats
for certain animals, such as the Gobi bear in the Gobi
Desert region. However, this does not address changes
in the availability of food, which are crucial for the spe-
cies survival. Future climate change impacts the habitat
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Fig. 20. Prediction of Future Climate Change Effects on the Habitat of Gobi Bears in the Trans-Altai Gobi Region by 2050.
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of Gobi bears. However, their habitat is expected to re-
main stable in the future. Notably, the effects of climate
change are more pronounced in the northeastern part of
the region, particularly outside the eastern Special Pro-
tected Areas (SPAs) where suitable Gobi bear habitats
exist according to the estimated polygon areas based on
modeling.

Conclusion

e  Habitat modeling indicates that there are 23619.18
km? of suitable habitat for Gobi bears in the “A”
section of the GGSPA. However, only 54.3% of this
habitat (approximately 12829.7 km?) is currently oc-
cupied by the species.

e  The average potential range for adult Gobi bears
is around 5590 km?, although this can vary based
on factors such as age, sex, and season. The habitat
ranges of individual bears overlap by approximately
40-60%.

e  Gobi bears inhabit 12 different ecosystem communi-
ties and 18 types of plant associations within the arid
desert and desert steppe ecosystems of the Trans-Al-
tai Gobi, where they share habitats.

e Gobi bears frequently visit water points from Febru-
ary to November when they are out of hibernation,
with peak water use occurring in June and July.

e QOut of 22 springs, Gobi bears use 8 of them perma-
nently. The use of springs varies among individuals.

e  Climate is the primary factor limiting the habitat of
Gobi bears, and their population is both independent
and isolated geographically.

e It has been confirmed that the habitat of Gobi bears
has decreased by more than 60 percent since the end
of the 20th century.

e  The current range of the Gobi bear is expected to
remain stable by 2050, due to the limited impacts of
climate change (warming) on their habitat.

Acknowledgement

We thank the Ministry of Nature, Environment, and
Green Development for funding the research project
MNEGD-2014/05/15-1.

References

[1] Red Book of Mongolia's Peoples Republic., Shag-
darsuren O. Ulaanbaatar, Mongolia.: Institute of
General & Experimental Biology & Institute of Bot-
any, MAS of MPR, and Council of Environmental
Protection Association., 1987.

[2] Mongolian Red Book., Shiirevdamba Ts. Ulaan-
baatar, Mongolia.: Mongolian Red Book. Ministry
for Nature and Environmental of Mongolia., 1997.

[3] Red Data Book of Mongolia., Shiirevdamba Ts. (Ed.
un Chief). Ulaanbaatar., 2013.

[4] Clark E.L., et al., Mongolian Red List of Mammals.
2006.

[5] Badamjav Lhagvasuren and Batmunkh Mijiddorj,
“The Status of Bears in Mongolia.,” Understanding
Asian Bears to Secure. Their Future. Compiled by
Japan Bear Network, pp. 90-95., 2006.

[6] Government Statute-book 37. The Presidential di-
rection to the Government. Decrees by the President
#121.,2014.

[7] Papes M and P. Gaubert, “Modelling ecological
niches from low numbers of occurrences: assess-
ment of the conservation status poorly known viver-
rids (Mammalia, Carnivora) across two continents.,”
Diversity and Distributions, (Diversity Distrib.),
no. 13, pp. 890-902., 2007, https://doi.org/10.1111/
1.1472-4642.2007.00392 .

[8] Sunil Kumar, Sarah A Spaulding, Thomas J Stohl-
gren, Karl A Hermann, Travis S Schmidt, and Lo-
ren L Bahls, “Potential habitat distribution for the
freshwater diatom Didymosphenia geminata in the
continental US.,” The Ecological Society of Ameri-
ca., vol. 7., no. 8, pp. 415-450 p., 2009, https://doi.
org/10.1890/080054

[91 Roger A. Baldwin., “Use of Maximum Entropy
Modeling in Wildlife Reserch.,” no. 11, pp. 854-
866., 2009, https://doi.org/10.3390/e11040854

[10] Lozier, J.D., P.Aniello, and M.J.Hickerson., “Pre-
dicting the distribution of Sasquatch in western
North America: anything goes with ecological niche
modelling.,” no. 36., pp. 1623-1627 pp., 2009,
https://doi.org/10.1111/§.1365-2699.2009.02152.x

[11] Jane Elith, Steven J. Phillips, Trevor Hastie, Miro-
slav Dud1’k, Yung En Cheel, and Colin J. Yates., “A
statistical explanation of MaxEnt for ecologists.,”
Diversity and Distributions, (Diversity Distrib.),
vol. 17, pp. 43-57 pp., 2011. https://doi.org/10.1111/
1.1472-4642.2010.00725.x

[12] Theresa Adjeley Adjaye., “Maxent modelling of
the apennine Browb Bear using incidental presence
records: A Comparison of raw records and a kernel
dendity in southern Majella NP.,” 2011.

[13] Youngah Lim, Munisamy Gopinath, Samuel Chan,
and Michael Harte., “Predicting Potential Invasive
Species Distribution: An Application to New Zea-
land Mudsnails in the Pacific Northwest.,” 2011,
doi: 10.22004/ag.econ.103646.

[14] Nazeri M, K.Jusoff, N. Madani, A.R.Mahmud, A.R.
Bahman, and L. Kumar., “Predictive Modeling and
Mapping of Malayan Sun Bear (Helarctos malay-
anus) Distribution Ising Maximum Entropy.,” PLoS
ONE, no. 7(10), 2012, https://doi.org/10.1371/jour-
nal.pone.0048104

[15] Steven J. Phillips, Miroslav Dud’ik, and Robert

94 Mammalogy


https://doi.org/10.1111/j.1472-4642.2007.00392.x
https://doi.org/10.1111/j.1472-4642.2007.00392.x
https://doi.org/10.1890/080054
https://doi.org/10.1890/080054
https://doi.org/10.3390/e11040854
https://doi.org/10.1111/j.1365-2699.2009.02152.x
https://doi.org/10.1111/j.1472-4642.2010.00725.x
https://doi.org/10.1111/j.1472-4642.2010.00725.x
https://doi.org/10.1371/journal.pone.0048104
https://doi.org/10.1371/journal.pone.0048104

Enkhbileg et al. / Proc. Inst. Biol. 40 (2024) 77-114

E. Schapire., “A Maximum Entropy Approach to
Species Distribution Modeling.,” Proceedings of
the Twenty-First International Conference on Ma-
chine Learning, pp. 655-662., 2004. https://doi.
org/10.1145/1015330.1015412

[16] Steven J. Phillips, Robert P. Anderson, and Robert
E. Schapir., “Maximum entropy modeling of spe-
cies geographic distributions.,” Elsevier. Ecological
Modelling, vol. 190, pp. 231-259., 2006. https://doi.
org/10.1016/j.ecolmodel.2005.03.026

[17] IPCC, 2013: Climate Change 2013: The Physical
Science Basis. Contribution of Working Group I to
the Fifth Assessment Report of the Intergovernmen-
tal Panel on Climate Change., [Stocker, T.F., D. Qin,
G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung,
A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)].
Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA,.

[18] “Global climate and weather data.,” Worldclim.org.,
2024 2020.

[19] Jane Elith, Michael Kearney, and Steven Phillips,
“The art of modelling range-shifting species.,”
Methods in Ecology and Evolution., no. 1, pp.
330-342., 2010, https://doi.org/10.1111/1.2041-
210X.2010.00036.x

[20] Robert J. Hijmans, Susan E.Cameron, Juan L. Parra,
Peter G. Jones, and Andy Jarvis., “Very high reso-
lution interpolated climate surfaces for global land
areas.,” Int. J. Climatol., no. 55:, pp. 1965-1978.,
2005. https://doi.org/10.1002/joc.1276

[21] “Environmental Database Division. Information &
Research Institute of Meteorology, Hydrology and
Environmental. Geo-Information Database.,” Min-
istry of Environment and Climate change, Mongo-
lia. eic.mn/geodata/.

[22] Bold A., “Gobi bear-Mazaalai and Brown bear.,”
Proceedings of Institute of Biology., no. 2, pp. 5-51.,
1967.

[23] Tulgat R., “Biological Resources and Natural Con-
dition of GGSPA. First Scientific Conference.,” Re-
cent & Earlier. Biological Resources and Natural
Condition of GGSPA. First Scientific Conference.,
1995, pp. 110-111.

[24] Mijiddorj B., Mazaalai the Gobi Bear. Ulaanbaatar.,
2013.

[25] Bugaev K and Ch.Tumur., “Mazaalai.,” Proceedings
of General & Experimental Biology., vol. 17., pp.
127-136 p., 1982.

[26] Dulamtseren S., Mammal identification book of
Mongolia. Ulaanbaatar., 1970.

[27] The Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora. CITES
Mongolia Implementing Committee. Ulaanbaatar.:
MNE Mongolia & JIKA., 2001.

[28] Namnandorj O., Special protected area & Wildlife of

MPR. Ulaanbaatar, Mongolia., 1976.

[29] Sokolov V.E and V.N.Orlov., Mammal Identification
Book of Mongolia. Moscow.: Nauka., 1980.

[30] The IUCN Red List of Threatened Species. Interna-
tional Union for Conservation of Nature and Natural
Resources.

[31] Jirnov L.V and V.O.linsky., The Great Gobi Re-
serve - A Refuge for Rare Animals of the Central
Asian Deserts. Moscow, 1985.

[32] Bannikov A.G., Mammals of Mongolian People's
Republic. Moscow.: Pub. Russian Academy of Sci-
ence. SSSR., 1954.

[33] Sokolov V.E, et al., Endangered species Mongolia.
Moscow.: Vertebrates., 1996.

[34] “Report on the Genetic Study of the Gobi bear (Ur-
sus arctos) 2013-2014.,” Institute of Biology, MAS.
2014. Pp32.

[35] Odbayar Tumendemberel, et al., “Gobi bear Popula-
tion Survey.,” Final Report. May 2011., 2009.

[36] Tsendjav D and O.Dorjraa., “Gobi Bear Mongolia.,”
National Commission for Conservation of Endan-
gered Species & Institute of Biology, MAS., p. 93.,
2006.

[37] Ryuichi Masuda, Koichi Murata, Awirmed Aiurzani-
in, and Michihiro C.Yochida., “Phylogenetic status
of Brown beras Ursus arctos of Asia: A preliminary
result inferred from mitochondrial DNA control re-
gion sequences.,” Hereditas., Brief Report, 1998.

[38] Jien Gong and Richard B. Harris, “The Status of
Bears in China.,” Understanding Asian Bears to Se-

cure. Their Future. Compiled by Japan Bear Net-
work, pp. 96-101., 2006.

Mammalogy 95


https://doi.org/10.1145/1015330.1015412
https://doi.org/10.1145/1015330.1015412
https://doi.org/10.1016/j.ecolmodel.2005.03.026
https://doi.org/10.1016/j.ecolmodel.2005.03.026
https://doi.org/10.1111/j.2041-210X.2010.00036.x
https://doi.org/10.1111/j.2041-210X.2010.00036.x
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276
https://doi.org/10.1002/joc.1276

OHXOWT Hap. / Proc. Inst. Biol. 40 (2024) 77-114

PROCEEDINGS OF

PIB

THE INSTITUTE OF BIOLOGY

OpAdM HMHUHXKUAITIIHANR OyTIdI

https://doi.org/10.5564/pib.v40i1.4010

AJrTaiiH eBep ropuiin masaaJnaii 6aasraiin (Ursus gobiensis Sokolov & Orlov,
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Xypaanryii. Ma3zaamnaii GaaBraii Oonm MaHaif OpHBI OapyyH OMHeJ Xs3raap, AJNTaifH eBOp TOBBI
Xsi3raapiaramai 6araxaH HyTarT, I0eH TOO TOJITOHToop TapxcaH TeB a3uitH yyTyyI H9H XOBOp 3y#i OaaBrait
oM. Yraac 1eeH TOOTOH, YPXKWJ, TOIDKHI yJaaaH, )KUHXIHD IeJIUIH XaxXup XaTyy, XdT TaHIdyy XYpIdJdH
OPYMH]T aMbJap/iar YH> ©BOPMeI] 3YHINIH TOO TOJITOH 1IeeH TOUHTYI XOMC/IOJBIH [IaITraaHbl HKOJIOTH,
OHMONIOTHHT MIMHKIIIX yXaaHbl YHIICIDITIH HApUHBWIAH CyIaX 3aiIITYH maap/yiara 6aiiraa 9 aMpaapd
Oyt HyTar Hb CyTaaqny] OaifHTa 09MX0 ] 03pXIIIIITIH X3B39p OaitHa. 2005-2009 oHBI X00pOH Ma3aaai
0aaBraifH XxaMraamiblH OOJIOTBIH XYPI3HA O0apbK XY3YYBUMIICOH M33T AMIMTTIAX IIMHKIIX YXaaHbI
060UT Yp IYH 36BIOMKHUT 0OJOBCpYyJicaH. AJICHIH 3aiiHaac TaHJaH CyJUIaX TEXHOJIOTH OYXUH caHCPBIH
JIOXHOJIONTOM Xy3YYBUHUI M31193H 1 YHIRCIOH BOHX-1b1 3axuanraap 2015 on ambapax 3arsapuiiajibiH
JBINMITHL apra 3yH alnriaH Ma3aaiaid OaaBraifH OOJIOMIKHT TapXall HyTar, aMbJIpaX OPYHBIT TOITOOK,
[AaIIBIH XaMTaaJIbIH MEHE)XXMEHT)H[ [aap/ularatail YHIciad1 6onoBepyynas. LnHA TyTam XerkceH
LIMHKIIDX yXaaHbl APBIIMIITY]] apra 3T XOBOp aMbTaH[ aHX amuriacan cygairaaraap ML “A” xacar,
AJTaiiH eBep TOBBJ Ma3zaanail GaaBraiii TOXHPOMKTOW ambipax opurH 23619.18 kM’ HyTar OGaiicHaac
omoo Tyyuuii 54.3% Oyioy 12829.7 kM? ronoMT HyTarT OaipIICaHBIr TOrTOOCOH. XYy3YYBUTAH TaBaH
0oJranp MazaanaifH aMbapax OpuiH X00poH100 40-60% maBXmax, MeIUHH YKOCUCTEMHUNH 12 OyIraMId,
ypramisiH 18 3Boummiir ammrinax OaifHa. Maszaanmaii GaaBrait 8 ycr mpruiir OaifHra ammriax Oaiiraar
TorroocoH. TyyxaH Tapxai HyTar Hb 20 3yyHaac xo#m 60% OaraccaHbIl JaXUH HOTOJDK, YYP aMbCTaJIbIH
Toeceeuteep 2050 oHBI opunM Ma3aanaii OaaBrailH 0JOOTHHH aMbIpaxX OPYHBI XOMKID TOTTBOPTOH Oalx

xaHmrararail. [{aamm aMbapax OpYHBIT HAPUUBUIIAH CYAJIaX IIaap uiara Oui.
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Opumi XWJI XYPTUIX HyTarT Tapxax Oatican (1-p 3ypar) 60104

N . N o100 Tapxan HyTtar 1960 oHbIxOOC gapyi 5 ngaxuH
Ma3zaanaii 6GaaBraii MaHaif OpoHA 0ara HyTarT Marm

. xymurgax 18000 kM> HyTart TapxcaHbIl' TOTTOOXk3 [3],
1eeH, roi XoBop [1], HA9H Xs3raapiaraman Tapxaurai, . . .
. [5]. Mazaanait AntaiiH eBep TOBHUITH XaTyy IIUPYYH, 3pC
yCcTax aroyia OpcoH [2], HAH XOBOp, YIABIP 3yuna [3] .
. TIC yyp ambcrairaii OapyyH ©MHOJ TOBBJIl aMbIapHa.
Oereeq OIIOH YJICHIH OONOH OYC HYTTHHH XAIMXKIIHI

. . XI-III capm aryi, XOHI'WJ, XyJCaH ILIUP3HII, CyXalH
ycrax Oaiiraa [4] xexTeH ambrad. Epenxuii Tepx xypaH PR aryd, B P » O

o . TOreJ 00T HYX, X3BTOP 3aCaH MYI9T 0Oreej JBIL
Gaasraiiraii (Ursus arctos Linn., 1758) agun GonoBy Yyp, HYX, P

. SKHJL OHXKIDK TOJUIOLOT. 3YH 399PIoH), XapMaruiH KUMC
6uesp Oara Oereen 1930-aan OHBI yen MaHail OpHBI y P - Xap ’

. . XaBap, HaMap OAKYYHbIH YHJIIC, 39TC, 393PrIHI, MaXupe
Autaiin eBep roBuiiH OapyyHaa A GOTIBIH 3YYH Y3YYP, P, P vy ¥ ’ > 339PIIM, pe,

N . . CyXail, XsiraHa, XeMmyyJl 33p3I ypramaj, aMbTHBI C3I
3yyH?3 Toct, HamarT yyim, xoiimoo D3k xaipxaH, 3axyi, yxat, ’ Yy por yp ’ ’

. TyyJlai, Yuayys1, MUYy 33p3T MIPATY XOXTOH, IIyB
3apmaHbI OastH OYpH, DAPIHTHIH HYPYY, O©MHOO YJIICHIH vy Y YY 3% P yBYY
TYPB2JL, IIaBXKaap XOOJIOHO.
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Tonnyy mene umdIITIH Oeree Maszaanail OaaBraitH
X301 33 3yinuiiH ypramadi, 18 3yiur aMbTHBI TapanTaid
TKIII yIUpIIaac Xxamaapd XaprilaH aJuiaryi OpOIIIIoT.
JKunuitn x3103:1331 UXTIH, XIT Xyypai, 3pc T3¢ yyp
aMbCTall, yC, TKIIIMAH OaWHTHIH radaanrtail Oaiiman
TOIUHUTYH XOPTO0K YYPIIIX, HUIIIIX OPUHBI XYJIC, OyTaH
IYTyH IMIMP3HTHAT XaJak XYH Mall CYyYpPBIIMX 33pPrasp
X3BUIH aMbIPAJIBII ©OPUYWICHOOC NAWKUK, XOPOIL0XK
Gaifraa Hb TOO TOJTOW, YP)KWJI TOJDKIMHT Xs3raaplax
XY4HH 3yin Oonicon. Tapxam HyTart Hb OaipiryyricaH
aBTOMAT KaMmep OOJIOH TEeHETHKHUIH CyAaraaraap AntaitH
eBop roep] 22-31 Goxarans Ma3aanaii Oaiiraar TOrTOOCOH
OaitHa [3]. AMbapax OpYHH, SKOJOTUNH HOXIIeIeep
GaaBraiin Oycaj 3yHiryya93cad apc suiraatail Mazaasai
acyyman
aHxaapay Tarax OOJICOH Hb Oalirajmb xamraanan OOJOH

0aaBraiiH  XaMraajjablH  MEHEKMEHTHIHH
[5] apx 3yiin Hexuemuiir [6] yHAICIOH Ma3aanaii OaaBraii
XamraajgaXx MEHEXMEHTHHI aMXKHITTall X3P3rKYYIIXd
Cyypb OONTOX 30pWJIT00p TYYHHH aMmbJpax OpPYHBI
3arBapwiaibir  OOJIOBCPYyYyJiaX Cy[ajiraaHbl 3aiImryi
maapanara Tynrapcat. ['oBuilH UX napxaH aazaT ra3pblH
(T'MAUT) yyp amberan, SKOCHCTEMUHH Oycall XY4YUH
3YHIYYA3 YHIRCIOH baliraib OpurH HOrOOH XOIKIUIH
slaMHAacC TIPIIHUMN IaTYy ererICoH 5 Ma3aaaii GaaBraifH
XY3YYBUHHHM M3D2JIMIT alMIyIaH aMbpApax OpYHbI
3arpapwianaap TapXUbIl TOITOOX, LAAIIH] XIPIKYYIIX
XaMraaJulblH H9H TIPIYYHHH apra XoM>Kd9OHHUI 30BIOMK,

caHall 60J1013cpyynax 30pUJITO A9BUIYYJICOH.

WOTE

95'00'E 9600E

MoHron opHbl
Ma3aanaitH TapxubIH
TolM

n TMALT "A" X3C3M
D OY5XX (IUCN)
1 ovexx uen yvien
D MHHKWUAL0PK, 2013
D MUKIALOPA (TyyxaH), 2013

D 3A3XK-CITES, 2001

[ BHMAY-n YHASCHUI ATIAC, 1990

300N

COKONOB, BYCAL 1986
[T supros, wibwHcHui, 1985
] svraee, romer 1982
[ coxonos. opnos 1980
D HAMHAHLOPH, 1976
D LVIAMLSP3H, 1970

D 50N, 1967

BAHHWKOB, 1954

42°00°N

Cynanraar rydudTracod 2015 oH aMbTHBI aMbJpax

OpYHBI  (PKONOTHHH  “HUIIUIH" 3arpapwianaap

3YMIYYOUMH ~ TapXadThll  HApUHBYIAH  TOITOOAOT
JIIBILIIITIL apra 3YH OJIOH YIIcal 3pYMMTIH alluriiariax
9XAJICHUAT MOHTON, TyXaindaa XOBOPACOH 3YWIHIH
Xamraanaij alluDiax JaanraBapTail OaiicaH. AMBTHBI
OMOoJIOTH, DKOJIOTUIH Cy/anraa NIMHKWITIIH] SPUUMTIH
XIPATIX OOJICOH 3arBapuIaibll XaMIHIH JKIKHUT BHPYC
GakTeprac 3XJI3H TOM XOXTOH, IIIyBYY/ 339p3T OHOJIOTHIH
OJIOH Tepedn 3yinyynan amwurnax [7], [8], [9], [10], [11],
[12], [13], [14] yp AYHT3# XaMTaaJIbIH 30BIOMKYYAUNAT
0O0JIOBCPYYJIICaH KUIIIIHYY OJOH OaifHa.

3yinuita

razap 3yiH

3arpapuiax ki yyp aMbCTallbIH 60 PWIOITHIHH OUOJIOTH,

TapXaJITBII'  TaaMarJjax,

naHAmadTeiH AKOJIOTH OOJIOH XamraajiblH T.M OJIOH
cabapT SpuNMTIN ammrimargax Oaitra. Cymmaadmbia

toiMiocHoOp  1972-2006 oHx  GoJOBCpyyJargax
amuriargax — Oaiiraa 3arBapwianbiH 11 TepnuiiH
MPOTPAaMMBIT  3PJAMTAIH  Cy[Jlaadu]]  CyJayraaHznaa

x3parmaxk OaitHa. Daraspasc GLM, GAM, ANN, CART,
MaxEnt,
OOPWIONTHHH candapT TyJIXyy ammriax Oaifraa d

GARP mporpaMmyyabIr yyp aMbCTaJbIH
MaxEnt 6omon GARP apreir xsparymorana — 3yHiauiH

Tapxal, OaWplIMI HYTTHHT TaaMarjaH TOWMIIOX,

OKOJIOTMIH HHIIMWT 3arBapuiax CyjAaiaraaHjg Wiyy
ammrIax oaiHa.

T T T
2500 96"00"E 700"

T T
o ToE 9900°F

T T
100007 100°T0"E

1-p 3ypar. MoHrou opHbI Ma3aanaii 6aaBraifH TapXIbIH CyAaJITaaHbl TOHM
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Cyaanaraansl MaTepHaJ, apra 3yi

Cynanraann baifrans OpYMH HOTOOH XOTKJIHHH
sSaMHAacC TAPIIHUUA Jaryy Xy mrdH erceH 2005-
2009 onbr xoopoHx OmoH yicelH “ToBuitH GaaBrait”
XYP39HA
Ooxramp Mazaajail OaaBraifH IIIH MDAIIIIUTYYAUNAT

Mazaajgail  TOCIMNH XY3YYBUWICOH 5
30BIIOOPONTIN amurinacad. Xy3YYBUMICOH apra 3yH,
TEXHOJIOTH, OOATANY/IBIT HAPJIACOH Hb HHD CyAaIraaHbl
x3cor Omm OomHO. Ma3zaamait GaaBraifH ambapax

OpUYHBl  3arBapwiajbll  OONOBCpyysaxjaa —Oaiirais,
XYPI2JI9H Oy# OpYHBI XY4YHMH 3YHIYYZ, Tyxainban, yyp
aMbCraj, HIAII TK3IT 33p3T Cyypb JAaBXapryyabIr
aIIUIIIaH 3YHIMAH “Oalican” LPI3H MAAPAHI YHAICIRH
HapuiiBuJIaH 3yparjax, 3arpapuigax MakceHT 3.3.3k
(MaxEnt- Maximum entropy modeling of species
geographic distribution) mporpamwmseir [15], [16], [17]
amurias. MakceHT 3arsapwiall Hb aMbTHBI 3YHIYYAUKUH
XaMTaaJUIbIH TOJIOBJIJIT, JKOJIOTH, 3BOJIOL, ©BYHUI
TapXajlT, Xaph 3YWINHH MEHEKMEHT OOJIOH XYpA3JIIH
Oyit opuHbl Oycaja camdapT Tapxall HyTTHHH X3MIKIIH
Hb “Oaiiraa” MAIIAIAIN YHISCIIH Ta3ap 3YHH TapXalr,
aMb/Ipax OPYHBIT Yyp aMbCTaJIBIH OOJIOH Oycal XYp33JIdH

Oy OpUHBI MAII3H/I YHIICIIPH TOMMIIOH TooIyIor [16].

AdKuTiarjcaH yyp ambCrajblH OJIOH IKWJIMHH
IYHIDKARH cyypb | kM-H HapuiiBunanraii (30 arc second:
0.93x0.93=0.86 &kM?) UHTEPHONSAIHM XHUHCIH JIIXUIH
ragapryyruitn (~1960-2000) 6uo-uar yypein (Bio 19)
vamar [PCC-u [17] 3eBmemx OGomrocHoop Jlpmxuiin
Lar yypblH M3J2JUIMIH caHraac a4 ammurias [18].
buonoruitn nmar yyp Oyioy Bio 19 yyp ambcraibia
MaIHAN 19 naBxapra Hb Xyp TyHagac (Prec), xamruiin
nx remneparyp (7max), xamruita 6ara remneparyp (7min)
OOJIOH JTyHAAX TeMIIepaTypblH MAAIIHYYI YHAICIIH
6omoBcpyynaracan 19 xyBecard OyXwil Y3YYIIINTTIH
aMBTHBI Ta3ap 3YHH TapXaJITHIT TOOIOXOJl 30pUyJIarican
MamPd oM [19], [20]. MeH ypramiiblH HOPMUJIOTJCOH
naaexcuita (NDVI) 2006-2012 oHBI X00pOHN 7 KATHHH
M3I3T Cyypb JaBxapra OONIOX ammuIviaxjaa TOBbBJ
TyXallH >KWJIMIH ypramjblH BETeTalblH OPrHJ Y€ TMK

y3caH 241 6a 249 maxp XOHOTHITH MII93T COHTOB.

buo aMbCTaJIbIH XOMKUTIIXYYHUUT

Yyp
00JIOBCpYyYIaxaa 30puyliaH CapblH TYyHIaK TEMIIEPaTyp
0O0JIOH Xyp TYHQJacHBI X3MMKIDHIIC YYCIIIdr Oereejn
SAr’3p HBH JKoNormiiH HumuiH 3arBapT (BIOCLIM,
GARP 39por) Oafiara ammrnarguar. Buo-ximMuitH
XyYBbCAryyyja Hb JKWIMAH (KWIMHH Xyp TyHamac Oa
TEMIIepaTyp), YIHUPIbH (Xyp TyHagac 0a TeMIepaTypsiH
JKUITHITH X2I103713311) O0JIOH XYPIIIH Oy OPUHBI TYHITBIH

0O0JIOH Xs3raapiiard Xy4uH 3YWIYYIuiH (XanyyH OoJoH

XYHTOH capblH TemrepaTyp 0a 4uHrisr OOJOH Xyypai
CapblH Xyp TYyHaJac) €epwWIeNTYYOUHT WIdPXUIIIAT
[18]. Har ymupan ramsrT rypBaH capbIl (KHIUHH cap)
Oarraan y3H2. THranp XyBbcardyy/sIr japaax oaimaap
KOJUIOH Y3YYJICOH:

= Biol-)Kuauiin memnepamypsvin OyHOatc

= Bio2-Xownoeuiin OyHOMCULIH XA32adp (capblH
OVHOXICULIH ((Xameutin ux, xameuiin baza
memnepamyp))

= Bio3-Hzomepm (BIO2/BIO7) (* 100)

= Bio4-Yaupnein memnepamyp (cmanoapm xasaiiim
*100)

= Bio5-/ynaan ynupnvln xameuiin ux memnepamyp

= Bio6-Xyumasnu capein xameuiin 6baza memnepamyp

= Bio7-)Kunuiin memnepamypuoin Xa10691331/xs32aap
(BIO5-BI06)

= Bio8-Yuiiense ynupivln memnepamypuvli OYHOAHC

= Bio9-Xyypau yrnupnvin memnepamypuoli OyHOANC

= Biol0-/[yraan ynupnvin memnepamypuii OyHOAMC

= Bioll-XyumsH ynupivln memnepamypoli OVHOAHC

= Biol2-Kunutin xyp mynaoac

= Biol3-YHuiiense capwin Xyp myHaoac

= Biol4-Xyypaii capoin Xyp myHaoac

= Biol5-Yaupnvin xyp mynaoac (Xonoonznuiin
Ko puyuenm/umesnyyyp)

= Biol6-Yuiiense ynupnvin Xyp myHaoac

= Biol7-Xyypail yrupnvin xyp mynaoac

= Biol8-/[yraan ynupnvin Xyp myrnaoac

= Biol9-XyumsH ynupivln Xyp myHaoac

Omaxyy cxem Hb ANUCLIM  paryy  XuiriacoH

Gereen -1 6a +1 TemmepaTypbslH XOOpPOHI sMap HAT
UTTANIYYpUIHH K03 uIneHT OGailXryil y4up yIupIIseiH
TEMIIEPaTypbIH CTAHJIAPT Xa3alITBI YJI OpOJIyYyJIcaH

00JIHO.

Ma3zaanail 6aaBraifH TYyX3H Tra3ap 3YHH TapXajaTbIl
3arBapwiax 3opwiroop [ornomenuiiH nyHA ye Oyroy
oiiponniooroop 6000 XuUAMIH OMHOX yyp aMbCrajblH
(Bio19) 3arBapsir ammrinaxx MoHroa 0oyioH XsTajblH
HyTar mBcrpT (TeB a3mitH) Tapxcan 2 3yin OaaBraitH
XapbllyyJaH
CcylaiaraaHbl  yp  JOYHT
xapeIlyyscaH. Ma3aanaii OaaBraiiH OaiipInmi HYTTHIAH

TapXanThIl TOMMIIONK, TeHETUKUIH

3arBapwiairaidi  XoJI00X,
MPI3IYHH TeIeB Oal Ukl OOOTHHHTON Xaphllyyiaxiaa
upa3ayiH (2050 (2041-2060)) yyp aMbcraiblH 3arBapbir
Anrmuitn Xamgnn TtemiiH HadGEM — 3arBapbeiH rcp
26, rcp 45, rcp 60 Goson rcp 85 xysmibapaap Biol9
3arBapbil’ aBy alluriiaB. 3arBapblH XyBWJIOAp TYYHTIH
[17]
JypJcaHaap Taiibapnax, ammriacad. RCP Oyroy araapr

xosoormox  mMymmmnr [PCC-u V' taimann
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2-p 3ypar. Maszaasnaii 6GaaBraitn aMbJIpax OpPYHBI 3areap4jajil allurjiacad I3raH M3133

XypuMTIargax Hyypcreperdaniin aasxap ucon (CO,)-n
XOMJKIOHIIC XamaapaH araapblH JIYHAQX XM XIPXOH
eepunernex 3arsap 6ereen rcp 26 Hp CO, xamx3d 421
ppm Oyroy +1°C, rep 45 v 538 ppm Oyroy +1.4°C, rcp
60 up 670 ppm Oyroy +1.3°C, rcp 80 up 936 ppm Gyroy
+ 2.0°C HAIMOIIPHY I'PK TOOLICOH OaiiHa. Mpamdasuiuiir
6omoBcpyynaxan ra3peiH 3ypruith DIVA GIS, Arc-GIS
9.3, Arc-GIS 10.1 Gomon craTHCTHK OOJIOBCPYYIaNThIH
Minitab® 16.1.1, Statistica 7.0
ammrinaB. Masaanmaii GaaBraifHBI COHTOX Oaifprican

POrpaMMyyIbIr

YpramiiblH 3BIINIT 6a 9KOCHCTEM OOJIOH YC AIllUTIAIThIH
SPSS-u
ks (Similarity: Euclidean Distance) amurnacas.

TOCOOTIN  OaituIbir TOCOOTIN  OaifuIbIH
Cypanraany tyrasman ammraargaar ArcGIS-u bara
xypasHuii Tanbaitn (Minimum Convex Polygon-MCP)
aprell allATiacaH Hb IIMHYP HABTPYYIDK, AaIIHUTIIax
Oy 3arBapwiIaliblH Cyqairaatail Xapblyyiax, apra 3yiH
JaByy OOJIOH Xapblyyjax YaHapyyaAbIl OWITyyJaxan

YUTJIDCOH.

AMBT/IBIH TapXal] OaipIIuIL HOJIeeIIer rojl XY4uH
3YIUI 0OJIOX Yyp aMBCTaIBIH M339HA3C TaJHa aMbTIBIH
aMbJIpax OPYMH, TAPXAITHIT TOJAOPXOWUIOrY DKon02UlIH
myarcnan, Ixocucmem, Xopce, Ypeamanswcun, Ypeamnvin
myoienan, Jlanowagmern aneunan, Jlanowagm, Iazap
eadapevin Hanyy, 3ye uuensn, Oonon baieanuun Oyc
oycayyputin M3193r [21] 1ar yypelH M3I23TIH MKMI
xoMk3HA ToxupyynaH (ArcGIS mask) cyyps maBxapra
Oyroy myyityyp 0oiron amwurias. boarams Tyc 6ypaIsp,

yIUpiaap, TYYX3H OOJIOH OMOOTHMIH aMbApax OPYHBI
3arBapwiaibr 0OJOBCPyyJlaxaaa HUHT LAIIH MAIIHUN
20-25% XyBUUT IairanTag aBcal 0eree 1 HUAIRI 00JI0H
muEK 4gaHapelH TYHRTrI (AUC) 3eBmeepericeH
x3Mk33H] Oatican. Cynanraar 2015 oHg rYHIDTIACOH Ty
TIPXYY OHOOC OMHOX 95X CYPBADK, XIPITIIXYYHYYIUHIT
AIIUTIIAaX, SIIMICHIAC TaHa YP IYHIMHH X3JI3/IIYYJIor,
3ypar,
rpaduKyyIbIr TyXaiiH OHBI YHJICOH TaijaHz qypcaHaap

Xapplyynant  0oJoH  OOJIOBCPYYIANTHIH

Hb ©6pWISJITIYH Y3YYJICIH.
Cynanraasl Yp IYH, X3JJIHYYJIIT

Maszaanaii GaaBraifH aMbIpax OPYHBIT 3arBapuiaxiaa
5% (Mother), Exosyna (Yokozuna), Anscka (Alaska),
Cer cer (Sugsug), Hoapryit (Unknown) m3pmait 5
Goxarane Ma3zaanaifH CAaHCPBIH JTOXHOIONTON XY3YYBUHUI
HUUT 2835 [PrsH MOIPPHI YHADCIIH OONIOBCPYYIIaB.
Cynanraan/ anmriacaH PraH MIIIOHA DK MaszaanailH
uuitt 297 mor (10.5%), Exosyna mazaanaiin muitt 183
(6.5%) 1or, Amscka mazaamaitn 132 (4.7%) wor, Cer
cer mazaanaiit 55 (1.9%) wor, Hoapryit mazaanaiin 2165
(76.5%) 1pruiir ammrmacan (2-p 3ypar). Mosrong
amMbJpax OpYHBI 3arpapwiall aIlUIIacaH CydalraaHbl
M57199 XOMC. XOBOPJCOH Max HJI3ILTIH aMbTa/l, TyXainoan
GaaBraifHbl 3YHIIYYA9/ 3aTBapUIajIbIT AlIUIIACAH [I00X6H
X9P3MXYYH, Typuuiara [12], [14] Gaiina. buowm, rasap
3yl OOJIOH AKOCHCTEM?3p suiraatail MranuitH AndsHaiiH
YYJIBIH XYP3H OaaBraii 6010 Masaii3biH XOHUTUiTH HapaH
GaaBraifHbl aMb/IpaxX OPYHbI 3aTBAPWIAIIBIH Cy JAJITAaHy Y]
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apra 3yHH XyBBb/JL J1 TOCOOTIH TyJI XapbIyyJaH OHIUIOX YP
JYH XOpIII 33pT3II33 YIIC OpoH, Oyc HyTarT aira OaifHa.

Maszaauaii 6aaBraiid 3xocucTeM 6a ypramJabIH
IBULJIHITH COHIOJIT

XY3YYBUHHUI I3TIH MAIPOHYYAMIH Oalipiniaac y3BaJI
AJTaiiH eBep roBb]| Ma3aanail 0aaBraii IKOCHCTCMHUH
8 OYAraMIRI TOXHMOII0OX00C 3apum 2azapmad OOp30H
xXoepc byxuul 3aem 06a 393pP2IHIM XOM XYYpatl Yyryypxae
yen ba HUUIMAL ceeem caupvli Oyaeomonyyo (ID=42),
O0p30H X6pc OyXULL Wap MOOONL, 399P2IHIM XaAP UYLYYm
X2m Xyypail yen 6a HULIMII CO02m CAUpPbIH OYI2OMONYYO
(ID=43), Gop caapan xepc Oyxuil uynyypxar raspaap
TapxcaH Oarmiyypt, 3aracraint, OyHIdcT 0a OJIOH HacT
Oymapranar nen (ID=38) racan 3 TepnuitH OyaraM T
[21] conrox Oaitna (3-p 3ypar).

AJnTaiiH eBep roBbJl Ma3aayiaii 0aaBraifH SKOCHCTEM
OYNrIMUTMAT  COHrOXK OaipIimx TapxanT OypTraracIH
LPTAH MAIR3r33p Ooxarams Tyc OypaIdp suiraataii OaitHa.
Tyxain6an, Hopry#i Mazaanaii XapbLaHryid oOJOH
9KOCHCTEMHHT (N=8) Xxampax 4 YHICOH 4 OYAraMaI33c
Oycman Hb JKUTIT TOXHOJIIOXK OaifHa. EK03YHa
Maszaajal IeeXeH SKOCUCTEMHHT (n=4) COHrOCOH Hb
Dk Mazaanaitail anunxaH OaifHa. DKOCHCTEMUITH
TOCOOTIN OaliIBIH IMHHXIIPID D3k O0MOH Alicka
MazaanaiftHyyaein  conront 100%, xapun Ekosyna
6a Cer cer XO0OpOHIOO oOHpomoo Oaixam, Hapryi,
O»k 00M0H AJsicka MaszaalaiiHyyn TeceeTdil OaifHa.
AnTaiiH eBep TOBBJ Ma3aayiail 0aaBraifH 3KOCHCTEMUITH

6YHF3MHHHﬁH COHT'OJITBIT LBIOH MOADOH/ YHASCJIIBIJI

229 (8%)

1324 (47%)

1104 (39%)

3apuM razapraa 0Op30H Xepc Oyxuil 3art 0a 333praHIT
X3T Xyypail dyiayypxar men 0a HAHIMAI COerT calpbiH
(ID=42) 6ynrammai, 60p30H Xepc OyXHil map MOJOT,
399pPIIHAT Xap YyJyyT XOT Xyypail men 0a HHMHIMAI
ceert caiipsiH (ID=43) oOynesamoan 6onon Gop caapan
xepc Oyxumilt wymyypxar raspaap TtapxcaH barmyypr,
3aracraint, byiimact 06a oj0H HacT OynmapraHaT e
(ID=38)-uiir Mmazaanau 6aasealiHyyo XameuliH ONOH
yoaa (39-47%) comeon awuenracan 6avina. Maszaanai
baaeszaiin IKocucmemuiin 039px 3 OyA2oMO1 MOCOOMI
bauonvin wundkcadpad 100% uxcun Oynzem 6azmadic
oatina. Xapun 033px 3 6ynzamosn XdT Xyypail HenuiH
0Op30H Xepceep TapxcaH XapMmarT, Oynpaar, OJIOH HacT
OynapraHar Oa calipblH XapMar-3artT LeJHUHH 30XUI0I
(ID=44) oynramaparsi ammpiantaapaa 50% TeceeTsi
OaiiHa.

VYpramiblH =~ 9BLIUIMHH XyBbJ Mazaanai OaaBrait

nenmmitH  88.8% (n=2518), wmemmitH x33puith 9.1%
(n=258) OomnoH yynblH menuiH x33puitH 2.1% (n=59)
oycnyypyyn Oyxwii 10 3By Toxuonnox OaiiHa (4-p
3ypar). 3ar OpOJIICOH dYyiyypxXar yinaaHOymapraHar,
ynaanOypmaprana-6armyypt (n=163) ©omon 3ar-ceert
(40%) onc3H MaHXaHBl (XOTHP, MOHTOJ OyiaC)
yyinyypxar Oarinyyp-mapMoAoT Oyiarammn  (n=165)
SBIUTYYAS HUUT IPTHHH TOXHOMIEH 53.4% (n=1514)

OYpTraracaH.

AnTaifH eBep TroBbJl YpPraMilblH 3BIUIMHH COHTOJT

TOCOOTIH  OAWIJIBIH  IITHHKHITIIIIIP Ooxranmnyn

XapwinaH ammiryd. Amscka 6a Dk Mazaamail TecTIH

B 3apum rasaprtaa HopsoH xepc Byxuid 3arT Ba 333praqaT X1 xyypai
uynyypxar uen Ba Huiinman ceert cafipein Byaramanyya (42)

B BopsoH xepc Byxuid Lap mogot, 333pranat xap uynyyT xaT xyypai uen ba
HUAAM3A ceerT calipeid Byaramanyyg, (43)

= Bop caapan xepc Byxwit uynyypxar raspaap Tapxcad Barnyypt, 3aracrant,
Byiinsct 6a onon Hact Byaapraqar uen (38)

B X371 xyypak uenuiin GopsoH xepceep Tapxcad XapmarT, byapaat, onon
Hact bynapranar 6a calipbid Xapmar-3arT uenuidH soxuuon (44)

B X33pmyy uenmiin Gop xepcesp Tapxcan Calipeid Xanrana Byxui Bamyypr,
LWap mogot, Boponsor, 3aracrant Gyaramanyya, (34)

" Boponsz, 3aracran, Tacar, Xaprada Gyxuii losuitn Xanrada, Calipein
XAnranat Ba xywmp mapaat Bop xepceep Tapxax OnoH Hact BynapraHart
yenuiin Bynramanyyguiin soxuuon (30)

u Liakisap xypaH xepceep Tapxax XapraHa oponucoH Wapunk-yetaHt
(xAnraHa, xazaapraHa,epxer) wenepxer x33p (25)

B 3apum razaprtaa Xyup mapaaTtaid Gop caapan xepcT uenuiin BarnyypT,
Taapr, Wam moaoT, 333pranat 6a Hamxaw 3arT Gonow LWap moa-Xoiipror,
scean Laraax Wapunm-Tacart Byaramanyyamidy soxuuon (37)

3-p 3ypar. Mazaanaii 6aaBraiiH OypTrar/iCOH SKOCUCTEMHUIH “@XUTIaracad’” OyiaraMadT

100
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248(9%) 911 (32%)

258 (9%)

392 (14%) 603 (21%)

M 3ar opoALCOH uynyypxar ynaauOyaapraHat, ynaanByaapraHa-
Barnyypt (163)

M 3ar-ceert (40%) 3nc3H maHxaHs! (xoTup, moxron Byinac)
uyynyypxar Sarnyyp-wapmoaoT Byaramasn (165)

B Yynyypxar cadpblH Aaryys, 3ar OPO/LCOH WapMOAOT, WapmMoa-
Barnyypt (164)

M Taana, Gymaprana, anTaH xapraHa OpO/ILCOH Y4yNyypXar XAnraHa-
BarnyypT, Barnyyp-xanraHar (125)

W bynapraHa-zart (157)

W Mouron Byiinac opoaucoH xoTup-6op BynapraHat (153)

B Yynyypxar epxer-wapunxut ba antaH xapraHa, XanraHa
OPONUCOH WapunH-epxerT (68)

M XanraHa opoaucod wynyypxar Oyaapranat (Boanew, Baryyp,
wapmoga), Tacar-bynapraHar (162)

M Hsr vact Bygaprana, 6arnyyp oposLCOH HamxaH ypracaH 3ar
(158)

B Yynyypxar 6arnyypT, 6arnyyp-6ynapraHat (161)

M CalipelH garyy apmar Tapmar Gynpaa, xapmar, 3artaid (70%) sar-
XOTWMpbIH Bynrampasn (160)

4-p 3ypar. Mas3aasaii 6aaBraif COHroxx OalipIicaH ypramibH dBIIHI

(60%), xapuH 5H> XoEpbhlHX Hbopryii Mazaamaiitaii
xapblanryit Tectsit (30%) Gaitna. Exosyna mazaamaii
Oycmaacaa spc sutraataii (100%) SBILTHIAT COHTOXK OaifHa.
Cer cer Ma3zaanaifH XyBbI DXk, Aisicka 6omor Hapryit
MazaaraiiH OymarTait Tectaid (20%) OaiiHa.

BypTraracsH  ypramiiblH - 3BUUTYYAMHT  COHTOCOH
apBuap Hb 4 suraatail OyJryyd aXuriiarican Oyroy

Mazaamaif OaapraifHyyn yprawibiH 10 3BOUTHIAT
sraatail  coHroxk Oaiina. TyxaiinGan, Xy3yyBUHHH
LIPMPH  MAIPAUIMIAH — Oadipuutaac  y3B3J1 — Masaaniai

0aaBraif COHTOCOH ypramJjIbIH 3BUUTYYAWNHH XyBbJ 3ae-
ceoem (40%) s1coH mawHxHBL (XOmMup, MOHZON OYUIIC)
yynyypxae 6azenyyp-uiapmooom s (ID=165) 6a
Yynyypxae caipsin 0a2yy0 3de OpOIYCOH WapmMooom,
wapmoo-oaznyypm umn (ID=164), Moneon 6yiinsc
oponycon xomup-6op Oyoapeanam (ID=153) s
x00poHZ00 TeceeTdit (100%). Hoe macm 6yoapeana,
baenyyp oponycor Hamxau ypeacar 3ae i (ID=158)
6onon Taawna, 6ydapeana, arman Xapeana OPONYCOH
yynyypxae
spmmn (ID=125) xooponmoo Tteceetsit (100%) Har

xXaneana-oaznyypm, baznyyp-xanreanam
Oymart OaitHa. Yynyypxae epxez-wapuidicum 6a aimau
xapeaua, xaneana opoaycon wapunc-epxeem (ID=68)
SBIIMN AaHTaap, 158 6a 125 spmunrsit (50%) Teceersit
Oaiiyiaapaa HIT OYJIArT Oartaxk OaiiHa.

Xapun Yynyypxae 6aenyypm, 6aenyyp-oyoapeanam
(ID=161) ©a yynyypxae
ynaanbyoapeanam, ynaanbyoapeana-oaznyypm (ID=163)

OBIIHNII 3ae OpOoYCcon

BN ToceeTd (100%) Oymdrt OomoH Xaneana

opoaycon uynyypxae Oyoapeanam (bosnviy, 6a2nyyp,
wiapmoo), macare-oyoapeanam HBumn  (ID=162) 6a
Catipvin 0azyy apmae mapmae 6yopaa, xapmae, 3a2mati
sae-xomupwin (~50%) (ID=160) teceetsii (70%) Oynoe
IBIUTYYA 00k OaiiHa.

Ma3aaJiaii 6aaBraiin OalipmInI HyTTHIHH AYPCIIIUHH
apra

Maszaanaii 0OaaBrailH I[3I3H MOJP3HI  YHAICIOH
Tapxal| HyTTHHT TaHJaH CyJalraaHbl 3aXbIlH LTYYIUIT
X000 TOOLOOJIZIOT apraap TOOLIOOJICOH Oereen
XapbllyyJaH
30pWITOTON. DHD apTbIH Jaryy XaMruifH 0ara XypIsHuil
(XBXT)

MCP) nypcmanuiin Todpruita (circle) apraap TOOIBOJ

3arpapwiajblH  yp  JOYHTIH JKHUIIHX

Tanbaitn (Minimum Convex Polygon-
25328.95 km? HyTar, TOTII OHIOTTHIH (rectangle) apraap
6on 12476 M’ HyTar, XapuH T€OMETPHNH IYpCUIH
(convex) xyBmnbapaap TtoorBosn 9573.51 k> 6oJHO.
JypcmnuitH apraap TOOIICOH AnNTaifH 6Bep TOBHIH
Mazaanaii OaaBraitH 5 OofranmiiH IyHOaX HYTTUHH
15792.82 xm* (meantSE=10951.7-20633.9;
P-value=0.028) (5, 6-p 3ypar) Oaiina.

XOMIXKI3

JypcmanuitH  aprelH TypBaH XyBHJIOapaac TATII
OHIIOITUIIH OOJOH AYpCHHH apra Hb  YHIDCIDITIH
Y aNMHBIX Hb Y XYBBJ OalpUUIBIH IPTOH MOIIIIHUHN
XaMIHHH 3aXbIH IPTYYIUNT X0JI00K TOOIJOTT OPIIHMHO.
AMBIpax OpYHBI 3arBapwIAIBIH CyJajraar ammriax
XYPTAJI 9H3 apraap aMbTHBI OalpIIMII HYTTHHH XOMXKIOT
TOJOPXOMIIK OalicaH Hb OOATa My IbIH OAMPIIUIT HY TTHIHH
TanbaiiH suraa, eepwIednT,

JABXLIAJIBIL  TOJOPXOH
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5-p 3ypar. AnraiiH eBep roBbj Ma3zaanaii 6aaBraifH 0ailpIuiiI HY TTHIH TanOaiiH TyPCIAIUIH YHAITI)

XOMXKIIHA HAJ (HOJHUTOH) AYPCIIP TOAOPXOH XapyyinK
YaJiarrai xosnbooToi 6aiiB (6, 14-p 3ypar). Jypcmamitn
apraap TOOILICOH Ma3aanail OaaBraifH OadpuiMi HyTar
suraarail Oaiixaac rajgna Goaranb Tyc OypuiiH TapxcaH
TanbaiH TOO00I0JI MaKCeHT 3arBapyuiajaap TOOLCOH
TajbaiiTall Xxapblyyiaxan aguiryi OaifHa.

Hypcmanuitn apraap AnTailH eBep roBbj Ma3zaanai
Oypa3p
TOOIICOHOOC Y3BdJI JyHIXKaap Anacka Ma3aanainx
1345.81 km?  (mean+SE:581.11-2110.50), Daoie
mazaanavnx 2172.51 km? (mean+=SE:1407.09-2937.92;
mean+SD:641.69-3703.33), Cer cer mazaanaitax 341.54
kM2 (mean+SE: 220.76-462.32), Hapryii maszaanailHx
242877 xm® (mean+SE:1933.66-2923.88), Exosyna
Mmazaanaiax 1974.54 xm?> (mean+SE:1423.0-2526.08)
TYC TYC TOOIIOOJIOTJICOH. XapuH Ma3aajiaii OaaBraiiu

OaaBraiin  Oalipmuia  HyTTHAT  OoJranb

OalplIvI HyTTHHIT yJUpiIaap TOOIBOJ AYHKaap XaBap
923.78 km? (mean+SE: 479.03-1308.53; P-value 0.123),
3yH 2343.08 k™M’ 6atixad (mean+SE:1815.99-2870.13;
P-value 0.148), namap 710.54 xm?> (mean+SE: 358.96-
1062.10; P-value 0.432) 60k Gaitaa (6-p 3ypar).

MaszaaJiaii 6aaBraiiH aMb/Jpax OpYHbI 3arBap4iaIbIH
apra

Manaii opHbI 0apyyH eMHeJ X3car AuTaiiH eBep
roBuita 12829.69 km> HyTart Ma3aanaii GaaBraiti aMmbpax
TOXUPOMXKTOW  HyTar

3arpapujiajaap TOI'TOOTACOH

(7-p 3ypar) TeauWiryld  TOOILIOOJCOH HUKMT aMmbapax

102

opunbl  95% up TMALI-H “A” X3C3IT XamMmpariax,
xamraanarjcan Oaitaa. T “A” XacruifH 3yYH XO0#T
xacar bassHxoHrop aiMruita HyTar 6a ©MHOroBb aiiMIruiiH
TI'ypBaHT3C CyMBIH HyTar, banuH xap yyjblH ©MHe[
X3CI33¢ 3YYH TUim Xap 0BoOT yyi1, ©Om3uiT xyzaar, ['oBb
I'ypBancaiixan Gaiiranuiin nornonoopr razpsit (I'T'CBLY)
6apyyH x3car Xap yyJblH 6MHeJ TOBb XYPT3J HyTarT
Mazaanail OaaBraii OapIIMH aMmbIpax TOXMPOMKTOH
HyTtar Oaifraar 3arBapuwiaB. Cy/ulaayblH M3AI3TI9p
[22], [23], [24] »un mypharacaH HyTarT — Masaajai
Oaapraif TYHII9p Y33raIar Oaiikds. TuiiMIdC 0100THIH
Oaiiyiaap Maszaanaii OaaBraiiH ampapax opudbl 94.8%
(12157.65 xm?) TUIUL “A” xacarT, 5.2% (672.04 xm?)
OwmueroBs aiimruita [TCBII-H HyTar m»Bcrapt 6010H
T'MAL-1 “A” XacruiiH opuHbl OyCyyadI XaMmaapariax
Gaitra (7, 9-p 3ypar).

JlapxaH 1jaazar ra3pblH HyTarT xamparjacal Maszaajiai
GaaBraiin ampapax ToxupomkTod HyTruir TXIH-u
J0TOOJ Oycuwmmdp anrwidan 36.9% (4643.54 km?)
onroH 6ycam, 30.7% (3863.90 km?) xamraananTeiH OYCa,
29% (3650.22 km?) xs3raapianteie 6ycom, 3.4% (421.13
KM?) opuHbl Oycom Xxapbsanarmax Oaiina (9-p 3ypar).
JloTooapiH OYCWIDNUIH Tanbar cymanraaHbsl JyHTIH
xapblyyna0an oHron OycuitH 45.4%, xamraananTblH
Oycuita 24.5%, xs3raapnantein Oycuiid 17.9% ma3zaanait
0aaBrailH TOOLIOOJCOH aMbJpax OpPYHBII XaMapcaH
Gaiina. XapuH opuHbl OycuitH 1.9% »5H> 3yinmiiH
aMbJIpaxajl TOXUPOMIKTOH HyTar OaiiHa. 3arBapuiajblH
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CyJairaaHbl ypbIUMJICAH JYHIDID Mazaajail GaaBraiiH
TOJI aMbJpax OPYMH JapXaH Ta3pblH OHTOH Oycam OypaH
XaMparjax 4agaaryir xapyyink OaifHa.

MoHnron opHBI Ma3aanail 0aaBraifH Tapxal HyTTHIHH
TajaapX OMHeX CyJUlaaujiblH CyNalIraaHyyIbIH M3I93T
(21],[22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33] morTraxk, (1-p 3ypar) copraak 3ypariacHaac
3B ayHpkaap Antaiin eBep rosuitH 20693.51 km?
(mean+SE: 16486.72-24900.3; P-value=0.006; 95%
CI mean: 8049-33625;) myrtart H> Ma3aanail OaaBrai
Tapxax oaixmd.

CyJutaauuyi TYYXdH Tapxal HYTTHMHr JapxXaH 11aa3ar
ra3pbir OYXd3JI Hb XaMpyyjaH, 3CBAJ TOIOPXOH Trasap
HYTTHHAT X3COTYIPH HAJ Talbalraap TOOLOX OaiiCHBIT
Laallnj aHxaapax XdIPArTd OOJICHBIT AITaiiH eBep
HyTar
3arBapwianaap OOJOMKTYH OalpIIWI TOOLOTACOHOOD

ropuiiH Xap caipblH XOHAMM 33p3r yyAam

Tainbapiax 6onHo [22], [32]. bannukos (1954) 6a bonx
(1967) HapbIH TYYX3H 59X CYypBAJLKUIH OalpIIIBIH M3
3arpapwiajiaap TOOLIOOJCOH HyTartail XapbLlyyiaxaj
Masaajiaii OaaBraiiJ| TOXHPOM)KTOM HYTarT XaMmparaaxryi
Gaiiraa Hp ['oso1ieHUITH YeuiiH (oitpomniooroop 6000 >xui)
YYp aMbCTaJIBIH MOI39H] YHIICIICOH 3arBapuiiajiblH
yp aysarumiin (12,13 ©6a 19-p 3ypar) Oaraxan Xicort

) it ime s mane
BATILA PN LTTLAND AR

XaMparjcad Hb XapyyJiHa.

AMbIpax OpYHBI 3arBapwiajblH HHUHIPI OO0JOH
LIMHX YaHApbIH I'YHLUITIUIMKH XyBbJ Ma3aajailH HUNT
(n=5) ampapax opuna AUC 0.966 (test AUC=0.966; SD
0.002), O3k wmazaanaitnx AUC 0.994 (test AUC=0.994;
SD 0.001), Anscka wmazaamaiitnx AUC 0.997 (test
AUC=0.997; SD 0.001), Cer cer mazaamaitnx AUC
0.998 (test AUC=0.998; SD 0.000), Hapryii mazaanaitnx
AUC 0.976 (test AUC=0.975; SD 0.002), Exo3yna Yo-
kozuna AUC 0.996 (test AUC=0.995; SD 0.001); 1950
OoHOOC eMHex TyyxdH Tapxan Hytar AUC 0.965 (test
AUC=0.967; SD 0.002), ynupan 2 (xaBap) AUC 0.990
(test AUC=0.988; SD 0.001), ymmpan 3 (3yrn) AUC 0.979
(test AUC=0.978; SD 0.002), ymupan 4 (mamap) AUC
0.990 (test AUC=0.989; SD 0.001) ©60I0H HIDIII T
TOOIICOH HaMXaH 0axyyHbIHX (Rheum nanum) AUC 0.957
(test AUC=0.980; SD 0.012) 6a cubuppr xapMmaruitHx
(Nitraria sibirica) AUC 0.903 (test AUC=0.849; SD
0.022) Tyc Tyc WIBPXMHIBTIACIH Hb Yp AYHT XYII3H
30BIIOOPOXYHUI] OaliHa. AMbApPAX OPYHBI 3arBapuiaiaac
y3Ban Mazaanail Oaasraii a.t.n 1100-2000 M enmept
TOXHMOJIOK Oaiiraa Hb AuTaifH eBep roBpa A.T.1 1000
MeTp33¢ Jo01l, XapuH A.T.4 2000 MeTpadc 133111 eHAePT
Masaajai TOXHOJIOXTYH Oereen nyHmkaap 1.1.4 1500 m
OHJIOp HD 3YIJI aMbTaH]l XaMT'UIiH TOXUPOM>KTOH OHI0p

] maramen ucruameoer rease
AR | QYRCATT T

[ awemnt wnssar oanr
(o T

BARA W JTCTATT 1339

6-p 3ypar. Anscka, Exosyna, Cer cer, Dk Gonon Hapryii Mazaamaitn GaifpImuun HYTTHIAH JypCIdIMIAH TOOHOOION 62 yIMPIIBIH

suiraa
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7-p 3ypar. AnraiiH eBep roBbj Ma3zaanaii 6aaBraifH aMbIpax OPYHbI TAPXAJITHIH 3arBap

IAIOr CyIUTaauNbiH [24] M333T3U wxkui OaiiHa. Huidt
2835 AT YHIPCIIIBAI Ma3aanaii OaaBraii AyH/pKaap JI.T.1]
1446.6 wmetpuitn (95% CI=1440.1,1453.1; P=0.005;
Mean+St.D=1269.5-1623.7) ennept OaiipminHa. XapuH
MakceHT 3arBapbiH AyHJ Ma3aajiaid 6aasrai a.1.a 1200-
1700 metp enzmept (0.6%=1500M) TOXHOITOHO TIC3H YP
JIYH Hb @)XHIJIArIcaH TyHIaKTal Toxupy OaifHa.

Y pramankIisiH HOPMWIOTJICOH WHJICKCUIH
(YHU-NDVI) xuiiman  paryyasiH  2006-2012  oHbl
XOOpOH 6 kwiniH 3yHBI ayHA capeiH (NDVI 241-
249 emep) M3I39HA XY3YYBYHHUI IPIMIH OalpruryyaTai
XapbllyyJICHaac y3BaJ1 Ma3aanaii 6aasraii Y HU-u xamxa0
-0.4- +0.3 Oyxwmii HYTTHHT COHroH Oaipumk OailiHa
(11-p 3ypar). Magzaanaii GaaBrail TyXaiH >KWIYYyAUiH
HOTOOH ypraMal CHUpAr, 3CBAJI OIT O0alixryii raspyyaaap
Oalipmux OOJOMKTOWI 3arBapwiajiblH Yp OYH ©Oac
Xxapyy/ok OaifHa. 3arBapwiasaap Mazaanaii OaaBrait
VYHU xomxk33 +0.3 g9311 HIMAITIDXIA TOHI TOXHOIIOX
Marajyian Oyypd Oairaar ypramiblH rapil, apBu UXCOX 49
TYYHHH HJIDII TXKIDIA OPOJIAOT TOJI 3YHITYYIuitH TOO
Oaraciarrait Xoi000TOW X YHIDCIANITIN yuup 1aalinl
cyajax 1aapjuiaraTtai.

VYyp aMbcraibiH XyBb Ma3zaanail 0aaBraiiH aMbapax

OPYHBIT  TONOPXOMJIOXOH  JHCUTUUH — MeMNepamypuliH

104

oynoaoic (bio 1), Xytimdsn yIupivlh memnepamypbii
oynoadic (bio 11), ocunuiin xyp mynadac (bio 12),
yutiense capwin xyp myunaoac (bio 13), uutiense ynupivin
xyp myHadac (bio 16), dynaan ynupnvln xyp mynaoac
(bio 18), xyiumon Yiupivlh MUHUMYM MeMNepamyp
(bio 6), xyypau yrupnein memnepamypuin OyHoadxc (bio
9) eHnmep oponIOOTON OaliHa. Masaanaii OaaBraiiH
WIPLI TKIDIMHAH XYBBA — ypramanx TYJIXYY OpOJILIOT
[24] Gereen mamxaH OaxyyHa (Rheum nanum) GOIOH
(Nitraria
OalpuInia HYTIHHT TOJOPXOWIoXon naByy (8-p 3ypar)

cubupp  xapmar sibirica) — 3YWIyyIuitH
XOIIOOTHONTON. YpraMaipKuil OOJOH ypramilblH Oyc
OYCIYYpHiiH aHTMJUIBIH Cyypb JaBXaprblH OPOJILIOOHBI
XyBb OHJOp OaiiHa. 3arBapwiaiaap Mma3zaanail OaaBrait
Lar yypblH XYBBI JCULULH MEMNePAmypblH OYHOANC
(Biol) +2°C- +7°C, xyiimon ynupivln memnepaniypvii
oynoaxc (Bioll) -13°C -10°C, owcunuitn nuiim Xxyp
mynaoacuvl xamoc3d (Biol2) 4-10 MM, uniimsr capsiH
Xyp TyHajgacHel xomxk33 (Bio8) 15-23 mm, umitnior
VAUPIBIH Xyp TyHaJacHbl x3Mxk33 (Biol6) 25-70 mwm,
Xyypail ymumpiablH Xyp TyHagacHbl xoMxk33 (Biol7)
1-4 mm, xytumsn capvin xameutin 6aza memnepamyp
(Bio6) -21°C-18°C, xyypaii yaupnvin memnepamypoin
oynoasic (Bio9) -10°C- 7°C xsazeaap 6yxuil batipuiivie
unyy wymoseutie moopyyican. Mazaanaii OaaBrailH
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8-p 3ypar. Mazaanaiin yHACOH T332 HaMXaH OaxxyyHa 6a cHOMpb XapMaruiiH TapXaJThlH 3arBap
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9-p 3ypar. Masaaunait 6aaBraiin ampapax opunt JJLII" 6a BLI taraapuiin 1otoox 6ycwndig tapxcan Gaiigan

WP THKIIIAWH TUHIDHX XYBUIT 3337110T [24] cubups
xapmar (Nitraria sibirica) 6010H HaMxaH OaXyyHBIH
(Rheum nanum) TapXanTbIH 3arBapuwiaibir OOJIOBCPYYIDK
(8-p 3ypar) sH? 3YHIHIH aMbpax OPYHBIT 3arBapwiaxal

Cyypb JaBxapra, OIYYATYyp OOJIOH ammMIiaca
CyAaraaHbl aHXHBIX OOJICOH.
Xy3yyBuTHH MazaajaiH ~ OaWpUUIBIH  IPIDH

MBI93r39p 8 9KOCHCTEMHHMI COHTOCHBII TOITOOCOH
6ou 3arBapwianaap 12 0ok, 4 SKOCHCTEMHHT HIMXK
TOIpYYJICAaH Hb apra 3YHH HaByyr xapyyiHa. L[pron
MDJI93r33p TOTTOOCOH § IKOCUCTEM OYIJ 3yyH XyBb 12
sKocucTem O6artcan OaitHa (10-p 3ypar).

Ypramnein 10 oBOUMHAT  Masaamait  OaaBraitH

XY3YYBUHHM IL3TPH  MOAPIIIP TOITOOCOH Oaiixan
3arBapwianaap HuMT 18 Oomk, § 2BUHUIMIT HAIMXK

TOrToocoH Hb (10-p 3ypar) 3eBX6H IPTOH M3II3TI3p

QKUIJIArACaH ypramjblH SBIIMJI OOJIOH 3KOCHCTEMYYX
Oycan Oaliraib OpYHBI XYUYMH 3YHIYYI33D HOXUOIeH
eepuiIer1ex Oairuiir 3arpapuialibiH Yp IYH TOAOPXOH
HoToJcoH. 2006-2012 onsr YHU -1 yHA3CI19BI1 Ma3aanait
Gaasrait 2006 onx aynmxaap 0.095 (95% CI=0.0944-
0.0959; P<0.005; Mean+St.D=0.075-0.115), 2007
ong 0.162 (95% CI=0.161-0.164; P<0.005; Mean+St.
D=0.161-0.163), 2008 onx 0.111 (95% CI=0.109-0.112;
P<0.005; Mean+St.D=0.065-0.156), 2009 onx 0.091
(95% CI=0.090-0.0921; P<0.005; Mean+St.D=0.086-
0.114), 2010 oux 0.0817 (95% CI=0.0809-0.0825;
P<0.005; Mean+St.D=0.0592-0.1043), 2011 onx 0.099
(95% CI1=0.098-0.100; P<0.005; Mean+St.D=0.073-
0.125) 6omon 2012 onn nynmkaap 0.122 (95% CI=0.121-
0.123; P<0.005; Mean+St.D=0.092-0.151) Oaiipimiz
QKUIJIArCaH Hb HOTOOH ypraMiblH OypXd3BUd3p XOMC
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YprameiH ssWANAH TOXHOAZOL,

10-p 3ypar. Askuriaracan IPMOH M (point) Gonon MaxkceHt 3arBapuiansiH (model) ayHA TOIpyyJicaH SKOCHCTEMHIH
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11-p 3ypar. Mazaanaii GaaBraifH IPTOH MDJDIH] @XUIJIArJCAH YypraMaDKJIBIH HOpMWIOrAcoH uHAekcuir 2006-2012 oHn

XapbllyyjcaH Oaiigan

X3T TaHAyy OpUYMHA aMbJapATuir 3arBapuiajiblH

CyJaJIraaHbl YP IYH MOH HOTOJDK OaifHa.

Maszaayaii 0aaBraifH OJOOTMHH OaWpIIWI HyTar
TYYX9H Tapxam HYTTHHH CyHairaaHbl OapUMTYyaTai
3aimmryit xonmoormono. bannukor (1954) [32], Bomnn
(1967) [22] 60onon XKupnos, Unbunckuii (1985) [31]
Hap Masaajail 6aaBraif y3»K TIMIIIIACOH OOJOH aMaH
MBIIITIIP  OApUMTKYyIcaH OalpuuielH Oarrail 3x
YYCBOPHHH IBTIH MOAPAT 3arBapujiajiblH CyAaraaH/
HAMK COpradH amuriax 1950-1 oHoOC eMHOX Mazaanait
GaaBraifH TYYXdH Tapxuslr 3arBapumican (12, 13-p
3ypar). TyyxsH Tapxai MaHail OpHBI 0apyyH OMHO]
XocruiiH HuAT 33171.47 opunM KM? HYTTHHT Xamapd
A.Boxmeia (1967)
TOWMIIOCOH TapXal[ HYTIMHH X3Mxkd9HIIC 15% Oara,

OaiicaH T3X YHIICIITIH OaiiHa.

xapud b.Mwmwxugnopx (2013) [24], JIxarBacypsH Hap
[5] 6omon OYBXX-ub1 (2024) [30] ToiimMiocon 75000
opuMM KM’ HyTartaii xapsiryynaxan 50% Oara Gaiina.
TyyxoH tapxan mHytruiia 71% (23619.18 km?) omooruiin
YTXT'H-H cymkasHI Xamparjacan Oarixan, 51% napxax
11aa3ar ra3pblH HyTarT XapbsaiarjacaH 0airaa Hb Laaliug
Mazaanail 0aaBraifH OaWpIIMII HYTTHHT CymiaX, COPridx,
XaMTaaJUTBIH MEHEKMEHTHIT TYYX9H HYTTHIH XOMKIDH]
(12-p 3ypar) anxaapu 0aiix caHaybIl JIBIIYYJDK OaifHa.

106

OpooruitH 6a TYYXdPH TapXLbIH XYP33T HapUHBUIaH
CyJulax maapJyiara Ouii.

Ma3zaanaii 6aaBraiin Ooarajuiin 3aiiuan Oaiipmmx
OHILJIOT

Maszaaunait GaaBraifHyy[1 TOJOPXOH siIraaTail aMbIpax
OpYHH]I 30XHIIOH OaiipimuHa (6, 14, 15-p 3ypar). Anraitn
eBep TroBb] AJsicka 0aaBraii TOOmoOICOH 6399.22 km?
939MIIMIT HYTTAIHXAa 3YYH X2CAT'T TOBIOpY Oaiixan, D3k
Mazaanaii TOOI00JCOoH 9629.88 kM? 339MIIMIT HyTartaa
skur, Hopryih masaamaii ToomoosicoH 6779.50 xm?
GaipIUIBIH 3YYH, 3YYH X0 X3¢arT, Exosyna masaanaii
6962.13 kM? HyTTHiiHXaa TOBJ TOBJepY Oaixal XapuH
Ceor cer mazaamaii 2221.23 km? Galipuini HyTrHAHXaa
3YYH 6MH6 X3C3I'T TOBIOPOH HI3IIINX OHIJIOTTOM.

“T'oBuitH 6aaBraii” Tecnuita [34], [35] cymanraaraap
Oue TyHICHH 3B 514 kM?, XapuH XOEp IIapMaaxaidHbl
93MIIUa  HyTar 2465 wm? GomoH 2485 km? Tyc
[35]
OYHTOH amuinryid OaiiHa. Cynanraansl 5 Ooxramuac

Tyc OalCHBII TOOIIOOJCOH Hb 3arBapuIaIbIH

DK MaszaaJalr TOOIOXTYHr»3p 4 mapmaaxaifHbI
tanbaiin aypcemanuiin gydmaxraid (1522.7 xkm?, 95%
CI: 512-3370.5) mo9px Xo€p mIapMaaxailHbl TanOaiiH
JTYHJDKMAT Xapbllyynaxan 38% Oara Oaitna. J[p9px xoép
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12-p 3ypar. Monrou opubl Ma3aanaii 6aasraifn 1950-1 oHOOC ©MHEOX TYYX9H 0a 00OTHIH TapXalTHIH 3arBap

apMaaxaiHpl TanOaiir 3arBapwiajiblH CylairaaHsl 4,
HUWT 6 mapMaaxaiHbl TajxOalr HUMTIN HB TOOLBOI
AnTtaiiH eBep ToBbJl OWe TYHICOH HOT IIapMaaxaiHbl
Oaiipumn mytar gyHmkaap 1840.1 km? (95% CI: 942-
2738.1; P=0.103) Tanbair 335MIasT 0aiX YHAICIIITIN.
CynnaauiplH TOAOPXOMJICOH HAT 3BIIMIH Tajnbail (514
KM?) GOJTOH D3k Maszaanaiin OGaipiux Tanbaiin (2172.5
kM?) aymmkuidr (1343.2 kM?) HEAT 6 mIapMaaxaifHb
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tanbaitrait (1840.1 kM?) xapbIlyymban mrapMaaxaiHb
939MIIMI  HyTar OSBIIMHHX?3C WIYY OaifHa 1191
CyAJaau/blH M37193 OOAUTOWI 3arBapwiajblH Cynajraa
xapyyjicaH. 3arBapuianaap TOITOOCOH  Ma3zaajail
GaaBraitn HuiT ToOOOICOH (12829.69 KM?) Tanbaiitait
xapblyyaban Aumscka mazaanaii 50%, Da»k Mmazaanait
75.1%, Hopryit mazaanaii 52.8%, Exosyna maszaanaii

54.3%, xapuHu Cer cer ma3aainait 17.3% 339Mmmk OaiiHa.
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13-p 3ypar. Monron opHbl Ma3aanaii 6aasraiin 1950-71 oHOOC @MHOX TYYX3H, ['oJI01eHHITH YeniiH 0a 0JOOTHITH TapXalThIH 3arBap

0OJIOH Cy UTaaubIH TYYX2H M3/
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ANACKA

Lercer

H3PTYH

i EKO3YHA

14-p 3ypar. Xy3yyBuToii Ma3aanaii 6aaBraiiHyyIbIH (n=5) aMb/ipax OpPYHBI 3arBapuIa

Mazaanaii 0aaBraifH OOATAJMYABIH TOOIOOJOTJICOH
ambJ[pax OpPYHbI TaJI0AH XIMIKIIIIPII DK Mazaasnai
xamruita ux (9629.88 xm?) Gereen Tyyuuiir 100% xyBb
raK Y3991 Oycan OGoxmrambTail Xapbiyyn6an Fkosyna
MazaanaiHx 27.7%, Hapryit mazaanaitax 30%, Anscka
mazaanaiiax 33.5%, Cer cer mazaanaitax 76.9% Oara
(14-p 3ypar) OaiiHa. Masaanaii OaaBraitHyyn AnraiiH
©BOp T'OBUIH HMWUT TOXMPOMIKTOW aMbApax OPUYUHI00
3aiiiian Oaifpimk OaitHa.

Ma3zaanaii 0aaBraifH aMmpapax OpYMH YJIHpIaap
smraarait. Xasap (III, 1V, V cap) Oaiipmumn HyTruiH
X9MK39 9273.54 xm? Gaitxan, 3yusix (VI, VI, VIII cap)
xaBpbiaxaac 30.9% (2868.66 km*) mamormax 12142.2
km?, Hampbid (IX, X, X1 cap) Oaiipuini HyTTHITH XOMKII
xaBpsriaxaac 13.8% (1276.2 km?) momarmax 10549.74 xkm?
6ok eepunernex OaiiHa. Hampsia Oaiipmwn HyTruita
X9MK99 3yHbIxaac 13.1% (1592.46 km?) xymurmxad (15-p
3ypar). Ma3zaanaii GaaBraiiH yiaupJbiH OalpIInI Hy TTHIHH
ayaaax He 10655 km? (95% CI mean+SE:7085-14225;
P-value=<0.609; SD=1437) 6aiina.

Ma3zaanaii 0aaBraiiH ycT LPIHiiH aIIMIJIAJATBHIH
OHILIOT

T'oBb 1enuiin OycuiiH OHMOJIOrUiiH OJIOH sIH3 Oanmal,

HAMAP

Tyxailnban maszaanaii 6aaBraifH ambJIpai 3airaii Oymar
maHa uyxaj yyparmit [25], [36]. Oueerniin Gaiipaap
AnrtaiiH eBep TOBBI 32 yCT mAT TOIMIATIATIIAA (16,
17-p 3ypar) Oatina. Cymraaunn [24] ma3aanaii GaaBrait
aluriazar x»ja03p3dp Hb YCT LRTYYIUHr OaiHrbIH
(resident), xaasta (temporary) 00JI0H TYHIIIp (Visiting)
K aHrmican Oaimar. Huiit 32 ycr mpr 0ypaac 3 kM, 6
KM 0O0JIOH 9 KM TOHMPOIT XYp33 Tarax MaszaayailH 1PrIH
MAII9H]T YCT IPTYYIUHH OPUMBIH MHAHKIITIT (16, 17,
18-p 3ypar) Xuiixma3»3 ycT IPryyauiir OapyyHaac 3yyH
TUHII Ayraapiacad. YCT mar Oypasc 9 KM XypasH 10Top
HUHUT 926 (Huitt maruita 33%) TOXHOI0I OYpPTIaTICIHIC
Ansicka mazaanait 119 ynaa (13%), D3x mazaanait 249
ynaa (27%), Hapryit Mmazaanaii 425 ynaa (46%), Exosyna
MazaanaiH HUHAT 104 ynmaarmitn Toxmonmon (11%),
xapuH Cer cer Ma3zaainaita 29 ynaaruitd Toxuonnoi (3%)
OypTraracaH OaitHa.

YeT IPrufiH  OpUMBIH  IIMHXKHITIIIIp  AJsCKa
Mazaanaii 7, 8-p capyynan (n=20, 25), Dk mazaamait
7, 8, 9-p capyynan (n=56, 51, 40), Cer cer ma3zaanait
5-p capn (n=55), Hopryii mazaamait 6, 10-p capyyman
(n=188, 78), Exosyna mazaanait 5, 7-p capyynan (n=21,
27) XaMI'uiH OJIOH yJaa YCHBI OpYMM OYpTIAI/ICOH Hb
alUMIANTeIH  Oaiimanm Oalipmiuia HyTraacaa xamaapd

15-p 3ypar. Mazaanaii 6aaBraiit (n=5) aMbJpax OpYHBI 3arBapUIANIbIH YIUPIBIH SIraa
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XOOpPOHJI00 36peeTdi OaifHa. AnTaiiH ©Bep TOBbB]
Mazaanaif OaaBraifH yc amuriaaThlH dPUYUM YIIHpIIaac
manTraajal 5 mgyraap capaac 8 myraap cap XypTdi
SPYUMTIHN YPIIJDKHUIICIIP OPTHII Ye Hb 6 tyraap cap OaiiHa
(16, 18-p 3ypar). Xapun 11 ayrasp capa 3am Omirax
(n=5), Xeten yc (n=2) 6omon Myxap 3aaraita (n=71)
yer 1mprt Hopryit mMazaanail OypTrarciH Hb HYIIIIX
Xyramaa XOWIIMJICOH, TIHACOH OallX YHAICIIITIH.
OH> Mazaanail Oac japaa XWIMHH 2 JTyraap capi ycaH
JP3p XaMTHUH 3PT UPCIH Maszaanail 6aiiB (16-p 3ypar).
Ma3zaanaii GaaBraii II-X capbiH xoopoHA 9 capbiH

Count of NEAR_FD Column Labels

XyramaaHj yCHbl OpYMMJ HUHT 926 ynaa OypTraracaH
TOXHOJIIBIT cap Tyc Oyp33p 32 ycCT IPIT XaphIlyynoan
IyHIDKaap Maszaanai Oaaeraii xo€payraap capxa 11 ymaa
(mean+SE:13.6-35.6;, P-value=<0.005), rypaBmyraap
capn 16.6 ymaa (mean+SE:8.8-23.64; P-value=0.307),
nmepeBayradp capn 11.6 ynaa (mean+SE:8.1-15.12; P-val-
ue=0.586), tapnyraap capa 17.6 ynmaa (meanti4.9§-
20.22; P-value=0.518), 3ypraamyraap capx 50.8 ymaa
(mean+SE:16.21-85.38; P-value=0.007), monoomyraap
capn 29.2 ynaa (mean+SE:19.98-38.42; P-value=0.796),
Haiimayraap capn 19.2 ymaa (mean+SE:10.4-27.9;

Row Labels 31213141516 17 18 15 20 21 23 24 25 26 27 28 31 Grand Total
Alaska 15 1 18 1 5 7 27 10 1 1 13 119
April 6 10 16
May 2 12 14
June 1 5 3 1 1 1 12
July 15 13 1 1 30
Aupust 1 22 1 24
September L 18 23
mother 20 37 53 22 33 5 27 49 1 1 1 2439
March 5 5
April 11 o 20
May 2 23 1 26
June & 2 8B 3 1 1 1 22
July 3™ 413 6 1 1
Aupust 5 4 117 1 22 1 51
September 12 L 23 40
October 4 25 29
SugSug 7 3 5 1 13 9
April 1 2 2 1 G
May 2 2 12 16
June 4 1 1 1 7
umnbchowrn 1 9 7 63 51263 653 185 21 425
February 55 55
March 3 40 43
April 1 |
May 3 3 1 & 13
June 6 2 754 & 47 7 9 188
July 7 3 2 8 3 9 6 EL
August 1 4 1 2 8
Mowvember 5 1 78
Yokozuna 1102543 614 1 1 3 104
March 1 7 7 1 1 17
April 1 8 g 17
May 6 13 2 21
June 4 1 1 1 7
July 1 315 5 3 27
Aupust 2 1 8 2 14
October 1 1
Grand Total 11045 9% 605535 122 7 124 893 74 6 68 187 35 926

16-p 3ypar. AnTaiiH eBep rOBHIH yCT IPTYYIUIT Ma3aanaii OaaBraii ammriax Oyii 6aiinan: Ynbap map enreep Atac MHracuitn

paiion, PHXAp eHreep llap xynacTeiH paiioH, HorooH eHreep Llaraan OOrAbIH pallOHBI YCT LBTYYAUIT Y3YYIIB.

XexXTeH aMbTaH Cyyiall
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P-value=0.394), eCayranp capn 8 yaaa
(mean+SE:1.77-15.16; P-value=<0.005), apapayraap
capn 6 ymaa (mean+SE:0.24-11.75; P-value=<0.005),
apBaH HArIyradp capa 15.6 ynaa (mean+tSE:1.77-15.31;
P-value=<0.005) upcou 6aiina (16, 17-p 3ypar).

Huiir 32 yer waryymsc Mazaanaii  OaaBrait
OyprtraracsH 18 yer marasp (56%) ToomBon AyHmIKaap
HAT yCT IPruiiH opuuMm 51 ymaa (95% CI: 26.6-
76.25; St.D: 49.4; P=0.007) wupcau OaitHa. bonrams
Tyc OYypa3p HHUUT 9 capblH XyramaaHa YCHBI OPYHMI
UPCOH IYHAAX TOXHOJAON MOH XapwilaH aJuiryw.
Tyxaiinban, Ajsicka Mazaanaii HUUT 9 capj IyHmKaap
11.9 ymaa (mean+SE:8.27-15.5; P-value=0.117), Dax
Mazaanaid nyHmkaap 24.9 ymaa (meantSE:18.6-31.2;
P-value=0.624), Cer cer Maszaamaii  ayHmpkaap 3.2
ymaa (meantSE:1.36-5.1; P-value=<0.005), Hopryii
Mazaanaii aysmkaap 42.5 ymaa (meantSE:24.2-60.7;
P-value=0.011), Exosyna ma3zaanait mynmxaap 10.1 ynaa

(mean+SE:7.2-13.5; P-value=0.134) Gaiina.

Yer  maryymuitH TeceeTdit  OaWmmeIr  Maszaamait

OaaBraifHyyAblH alIMIianTaap Hb aB4 Y3BI Ausicka,

Taitnbap
WELIH R
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L
2] ] woruansceriane
RiPCIAT TR N
BRETSTEL
[ ErT
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-
s rofipor
AT EGION AT MIBAPIX D7
MATAATAH ANBEPIK DR

" | TatinBap

< |
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Droic MazaanaiHyyn wxui yct upruir, Coe coe, Hapeyii
Mazaanatinyyo MeH wkui Oaiixan Exosyna wmasaanait
GaaBraii JaHraapaa TOAOPXOH YCT IPTYYAMHT alIHTIIaK,
Oycnaac suraatail 0OaiiB. Masaanaii OaaBraii xasap
MY3IBHAICII Tapax/iaa IeexeH TOOHBI YCT I3THHH OPUUM
Gaiipmmna. ynaapd yc 3aaraiipy 3XJIdX yesc alluriax
YCT LPTUHH TOO HAMAIIAYK XaMTUHH UXA33 8 yCT 13T
JAMKUH “T2HAX 0eree 1 3H? Too § 6a 9-p capaac OyypHa
(16, 18-p 3ypar).

Ma3zaanaii 0aaBrail TOIOPXOH X3IPH yCT IPIHHH
opuumJl Oaiipummk Oaifraar ycT IPTYYAMHH OpYHMA
OYpTraracsH  XY3YYBUHHH MOAPIUIMKAH JaBTaMKaap

XapyyjncaH. Anasacka  Mazaanail  XaBap MY39HIIC
rapaxjaa Xex JPpC, AJTaH TOBIIHUH YC OpUYUMJ
Garipunk Oaiicnaa VI, VII capyyaan OapyyH THidin
TOBUHH X3CTMHH yCT IPTIYYA pYy WIWDKCOH Oon IX
capaac PpraK XaBpblH YCT IPTMHH OPYMMI00 HPCOH.
2008-2009 onx Atac unrac, llap xync, Llaraan 6orasa
paiionst 13 ycr war 19op xuiiracss JAHX-n (hair capture)
cyypuican cynanraaraap [34], [35] mazaanaii GaaBrait
Upa3ryil Oyroy ammriaaryit 5 ycr upr 19sp YCHUHR 133K

aBarjicaH 0eree 1 Ma3aanai 0aaBraifH I[3T OYPTIITIIATYH,

wcunmn
TXTH-H cynkss
w2
3 [ woruansorr reane
L AYPCITT 3P

< YCHE QPIMBR LIS

5 e ol

VASAANATIA SOIOMHHT AWML O

NABAMIARH AMBIPAX OF<VH

3-p cap, 9% (81)
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5-p cap, 10%
(s3)

7-p cap, 16% (146)

6-p cap, 28% (254) 50

i,'

2peap
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4-peap Speap 6-peap

capyya

7-peap 8-peap 9-peap 10-pcap 11-cap

18-p 3ypar. AnTaiin eBep roBb/| Ma3aaiaii GaaBraitn ycHsl opunmz (9 kM) upcaH Oaitnan, capaap
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YCHHUI J193%kK aBarjaaryd ort ammrnagarryit 10 yct mor
Oaiiraaraac 8 ycT IPTHHAT cymiaadabiH [24] aHrHiicHaap
“Typ”, 2 ycT IPrHAr “ABYyNbIH  allWriIaragar IxK
Tonmopxoiticon OaiiHa (17, 18-p 3ypar).

Huiit 32 yer 1maryymsc Maszaanaii  OaaBraitH
6omoBu  JIHX-u
bapyyn moopoti,

XY3YYBUHHH 1dT  OypTraradaryi
cymanraaraap 3K aparjacaH [34]
Xox xync, boey yazaan 03pc, Cyyocuiin Oynae 33par 4
yer 1pr Oaina. JIHX-H g9k aBarjcaH 4 Xy3yYBYHHI
AT OYypTrarmaryit Hyosw Oynae, Onzuil dunesx, 3amvin
ounesx, Xap odoeoneuiin yc, Tanvin ounesx, Xoex oapc,
yeyii Oynae, Oxuiin 2on r3x 8 ycr 1pr daina. 2008-2009
onsl [35] 6onon 2014 oHbI 3arBapwialiblH Cy/aJTaaHbl
XIPAMDXYYHYYAMUT HAOTTIIBA  Maszaajail  OaaBraiiH
Tapxai HyTart Jaxp 32 ycT marasc 22 ycr uaruir (69%)
Mazaanaii 6aaBraii ammriax 601089 8 ycr marmir (36%)
OalfHTBIH alMIIaZar Hb TOIOPXOW OaliHa.

Mazaanaii 0aaBraiiH aMbApax oOp4YHMH 0a TYYX3H
Tapxal HyTar

CoxonoB Hap (1996) [33] TyxaiiH yexm XsATaablH
HyTarT Ma3aanail 0aaBraif TapxcaH 3CdX TajlaapX MAIID
anra Oaitna. XIX 3yyHsl xoépayraap xaract JlopHoa
Tanp-1llang xypaH OaaBraitH Tapxam 3eBxeH Iiun
MOpHUH X XYpHI. Mazaanaii 6aaBraifH TapXxaiT yJIIBID
3YHITHHH IUHKTIH 0071084 yMap IsH Yi1a8ap ou (I'oBb-

Taiinbagp
] weweroe
[armavs
MAZAATAR BAABTAR
Fonoucrie o

[ e

Laemtin

AnTtaifH eMHe Xdcra9p oif Oaiiraaryii), xapus TeB a3uiiH
[IneficTonnHMIAH “HYypBIH YeHiH OyI0y YHHTIAT YeHiH
YJLABIP 3YHIT OOJIOXBIT AypAcaH OaiiHa.

Masudanap (1998) [37] Asuiin XypaH OaaBraifHyy 15IH
(ustoreHeTHKNIH OalUIBIr Ccy1aag MOHroJbH “Gobi-
1” xypaH OaaBraii ©OpHe[ eBpOIbIH XYpPAIH OaaBraifHel
yAaMTail XapblaHryil OWpXOH, XapHH J[OpHO €BpOIBIH
Oynransc rajHa Oaiiraa Hb MOHIOJIBIH XYPIH OaaBraiin
canant 0.74 cas xunuitH emHe Oywoy Ilneiicrouenuniin
yen siBarzcaH OaiiX YHIDCIDNTIH Oaifraar aypacaH Hb
Mazaajaid OaaBraii ©OpHej eBpONBIH XYPIH OaaBraifHbI
eBer 0aiix Taamarjanelr AdBIIYYICOH Oaitna. TUAL-T
OpreH IeNleep Tycraapjarjakx ©HeernidH Oaimmaap
MOMYJISIIUIH X3MX%33 Hb 30 OpYMM 'K TOOLOTIOK Oy
Masaajai OaaBraii 6o TycraapiarjicaH yroac (peiuxm)
3yin 6omoxeir MY-H Ymaan HOMA TomopXoiincoH [1],

(2], [3], [5]-

J1P5pX cyanaau ibiH AypcaH TeHEeTHKUITH Cy AT aaHbl
M3733, YP AYHT3H OMp Lar XyramaaHbl Yyp aMbCIaJIblH
TOCOOJUIMIH 3arBapbir ['0J0LEHUIH TyH]T Y€ K Y333/,
oiiposooroop 6000 KUIHITH ©MHEX Yy aMbCraibiH Bio-
19 3arBapaap TyxaiH yewiH Ma3aanaii Gaasrait U.a.is-
abellinus, a3uiin xap 6aasrait U.thibetanus 60101 XYpaH
Oaapraitn U.arctos OOJIOMKHUT TapXxaiaTeir MoHron Yic
6a BHXAVY-n rasap HyTrHHH X3MX33HJ 3arBapuuiDK,
XaphIlyyJicaH. DHY Taamarian cyganraann bBHXAY-smH

T iamenm
XYPIH GRABTAH
Tancuerwnin gyna v

TaRnbap

[ wouron ez

I s onnaii s |2

[ ECPERPERIRNTY)
o s

= =T =T =T

19-p 3ypar. ['omonenwuiin (~6000 >xunuitH eMHe) yeuiiH a3uiiH Xap Oaaprait U.thibetanus, xyp3H OaaBraii U.arctos, Ma3zaanait

6aasraiin U.a.isabellinus 6onomxut (Bio 19-yHascmacon) Tapxant

XexXTeH aMbTaH Cyyiall 111



Oux6umar nap. / Proc. Inst. Biol. 40 (2024) 77-114

HYTar A9BCTAPT YHAICHUI XOMKIIH]] XUHIT/ICOH OaaBraitH
CYYIMIH CyHalTaaHbl Yp AYHA TAMIRTIAIACIH 3 3yin
XYp3H 0aaBraifHel mPTAH M31AT [5], [37], [38] coprasH
aBy allIWTJIacaH.

XapbllyyJIcaH 3arBapwiajiblH CyJajlraaHbl yp JYHID3C
xapBaj BHXAYVY-pIH HyTarT tapxcan a3uiiH xap 0aaBrait
(U.thibetanus) ©onon xyp3H Oaasraitn (U.arctos)
TapXaJThIH XWITIW Ma3zaayiail OaaBrailHX IaBXUaxTyH,
ra3ap 3yH, yyp aMbCTajblH XyBbJ OHe JaacaH Tycnaaa
OalicaH rIX CaHAJBIT IIBIIYYIICOH. XATaIbIH CYATIaadqabIH
Mam3r3p Tawe-llan yynann tapxcan U.a.isabelli-
nus Mazaanaii OaaBraiitail razap 3yHH TapXaiT, YyJblH
CHCTEMMIH XyBbJl XaMI'HIH O, XapuH XsATaJIbIH 0apyyH
XOla HyTruiH AntailH yynana tapxcaH U.a.arctos Hb
MaHail OpHbI XYPIH OaaBrailHbl TapXIbIH OapyyH XICar
bassn-Onruitn 6aasraiiTaii oiip Oaitna (19-p 3ypar).

Xsaragan tapxcan [38] xypsH OaaBraifH TapxaiThIH
xaMruiH xoin 1pr [ojoueHuiH yewilH Mazaanait
OaaBraifH OOJIOMXKUT TAPXAITHIH yPJI Xs3raapTail HUHIDK
Oaifraa 4 razap 3yHH TapxaiaT Hb TOXupoxryi (19-p
3ypar) OaiiHa.

I'>Bu yyp ambcransiH XyBbJ [OJOLEHUMH JyHT
yeuiiH Maszaanail OaaBraii OosioH XsATaJblH HyTar
JIaxb XYpIH OaaBrail 600oH a3uifH xap OaaBraiiH raszap

Ta#nGap
: el

TXIH-n cynmcas
] o e
[

PLTATT raasa
250 01 RCP 26 +1 XM TNAL2X
I ramaraaii GOAOKOKKT AMLDFSX CF-HI1
T reamansin s oran

3YHH TapXalTyyl Hb XapbllaHTyW suiraataii 0aiiraa Hb
TeHETUKUIH CyAairaaHsl Yp IYHT JOMXKIK OaifHa X
YHADCIAITAN 4 LaalluJl 3HD YUIVIJIMAH acyyalnyyablr
HapuiiBuIax 3ailuryii maapanara Oaiina.

AMbJpax OpYHBI 3arBap4IajbIH YP JYH Hb LAAIIN]
UPIBAYHH XY4YMH 3YIIYYIUHH ©epuwieiTell XdIPXdH
00pWIOTIOX  TOCOOIUIMAT  TOOIOOJIOX  OOJOMYKHHT
oNrocoH. JIpnxuil HUHWTAA TydaramjacaH acyyAJblH HAD
OOJICOH yyp ambCrajblH ©ep4ieiTuiiH Henee Tes
a3WiH yyTyyJ, H3H XOBOp aMbTaH Masaajlail OaaBraiin
TOOLIOOJIOTAICOH aMbJpax OPYMH UPIAYHH AynaapiiblH
HADGEM?2 3arBapsin 4 xyBuibapaap 2050 oHbl opuumMg
3ypar).
WpasayitH yyp aMbCrajiblH ©0pwWIeNTHHH 3arsapysanaap

X3pXdPH eepwiernexuir TteceenceH (19-p

Ma3zaasaii 0aaBraiftH ©HeernitH OOJIOMKUT Oal P HyTar
(13865.69 xkm?) 2050 (~2041-2060) oubl opunmz rep-26
xyBwibapaap aynmkaap +1°C (0.4-1.6°C) mymaapaxan
Ma3zaanaii OaaBraiiH OalpIUMI HYTTHHH XdMXk3d 8.7%
(1202.94 xm?), rcp-45 xysmiabapaap +1.4°C (0.9-2.0°C)
nymaapaxan 16.3% (2254.41%), rcp-60 xyBuiibapaap
+1.3°C (0.8-1.8°C) mymaapaxaxg 19.9% (2765.28 xm?),
rep-85 xyBminbapaap +2°C (1.4-2.6°C) mymaapaxanm 6.4%
(889.57 xm?) HOMAIIAX TOneB axurnaracad (20-p 3ypar).
XonUHAr33p  Yyyp aMbCrallblH ©OPUWIOITHIH HOJee IOBb
menauiH Oycon TapxcaH Maszaaiail OaaBraifH aMmbapax

Ta#nGap
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20-p 3ypar. Anraii eBep TOBHIIH Ma3aanaii 0aaBraifH aMpapax OpYHBI YYP aMbCTalIbIH ©0PUWIONTHIH TOCOOTIOI
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OpPYHBIT TJPX Taarail HeOXUeNWHr Ouil OONroHo X
YHIICIIITN U TYYHUI aMbpailJi 4y XaJl M3 THKIIIUNH
OYpaIIdXYYHHH ©6pwWIeNTHHr YYHA TOOLOOrYH. Yyp
aMbCTaJIbIH ©OpWIeNIT  Mazaajail OaaBraifH amblpax

OpYMH]I HOJIOeNIoX Hb ToAopxou OaitHa. Mpasayiin
YYP aMbCrajblH ©epuIeNITHHH Helleereep Masaayail
OaaBraiiH ambJpax OpYMH, OalpIIMI HyTar TOITBOPTOH
GaiiHa. Slmanrysia, yyp aMbCTajblH YHIXYY ©6PWIONTHIH
HONlO® Mazaanail OaaBraifH OaWpIIWI HYTTHHH 3YYH
0O0JIOH JapXaH ra3pblH rajHa 3YYH X0 X2CATT MIIYYTIH

aXHTIargax OaiHa.
JAyraaar

“A”

XJCOTT Maszaanail OaaBraiin ToxupomxkToit 23619.18

e Awmpapax opuHbel 3arBapwiamaap [MJLI
kM® HyTar Oaiiraa Oereen TyyHuii 54.3% Oyioy
12829.7 km? HyTarT 0100 TapxaH Gapuimk OaiHa.

e bBue ryiincoH Ma3aamaili 0aaBraifH OOJOMKUT
Oaiipiiin  Hytar ayHmkaap 5590 km? Gereen
Hac Xy#c, ynupiaap Xom05m39H). boaranumita
GomonvxuT GalipuIn HyTar eep Xxoopoug00 40-60%
naBxuainrai Oaigar OaiiHa.

e Mazaanaif 0GaaBraii AnTaifH ©Bep TOBBJ XOT
TaHayy Ied 0a HemuiiH XI3pUHH 3KOCHCTEMUITH
12 Oynromadn, ypramiiblH 18 XOBHIIMHT IIYTIXK
ampaapaar 0ereej; XOOpOHAOO 3aiiilan Oaifprigar
OHIIJIOTTOM.

e AunTaiiH eBep roBpa Mazaanaii 0aasrait [I-XI capx
OyI0y MY99HIIC rapaas Oymaag HIux XypTiadd ycTai
OaifHra X0mbooroit Oaitx Gereex VI-VII capx yc
AlIUTIIANITHIH O)PYUM XaMTHUH OHIep OaiiHa.

e AnTaiiH eBep TOBbJ Ma3aajail OaaBraiiHyyn 22
Oyjar MaHIBIT alWIIaxgaa §-WUr HBH OaifHTa
“mryrak” OaiiHa. Bynar mianaeir ammriax Oaian
OoranuiiH XyBbI suIraatail OaiiHa.

e Vyp
HYTIHI{H Xs3raapjiard rojl XY4uH 3yi1 Oereen

amMbpcran Masaamaii OaaBrailH  Oaiiprorun

TIOTTYJISAIM Ta3ap 3YWH TapXIIbIH XyBbJ OHe JaacaH,

TycraapiarjcaH OaiiHa. Ma3zaamaii  OaaBraiftH
aMbJIpax OpYHbI 3arBapuwianaap OarpIIuI HyTTHHH
xOMK99 XX 3yyHBI CYYJIPIC OA00OT XypTdn 60
rapyid XyBuap OaraccaH TIX OMHOX CyIaad/bIH
JYTHOJITHHT OaTtalraaxyyJias.

e Mazaanaif OaaBraifH oJ00TMHH OalpIMia HyTar
2050 oHnm TOrTBOPTOH Oaifx TeNeBTIH Oaliraa Hb
YYP aMbCTaJIbIH ©OpwWIeNTHHH (1yflaapal) HeJee
Xsi3raapiaraMmai 6araxaH HyTarT TapxXJar 3H) 3yl

ambTaH Oara OaifHa.
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