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Abstract: [Objective] The Golden Mountains of Altai straddle China, Russia, Mongolia and Kazakhstan.
Owing to their unique geographical position, these mountains harbor unique species of north Asian mountain
flora and fauna. The Altai Mountain in Xinjiang Province of northwestern China has been included in the
preliminary list of World Natural Heritage sites and is the key area for China to apply for world natural
heritage status. However, the typical landscape patterns and habitat changes for the key species in the border
areas between China and the other three countries are unclear. The evaluation of this issue can clarify the
advantages and problems of the region in China and provide support for its efforts to apply for world
heritage for this region. [Method] Taking a point of the junction of the four countries in the Golden
Mountains of Altai in 1996 and 2016, with an average radius of 72.95 km as the study area, the remote
sensing image interpretation and cluster analysis were carried out based on the Kanas Nature Reserve in
China, compared the main vegetation landscape types and the habitat pattern and change characteristics of
typical species in the regions of China, Russia, Mongolia and Kazakhstan. [Result] (1) During the 20-year
period, the area of Pinus sibirica in China increased by 9.32%, which was higher than that in the other three
countries. However, the area of Larix sibirica, Picea obovata and Abies sibirica all decreased. (2) In China,
the suitable habitat area of Panthera uncia, Ovis ammon, Capra sibirica, Lepus timidus and Cervus
canadensis decreased from —18.4% to —9.62%, lower than that of the other three countries. The suitable
habitat area of Equus hemionus and Gazella subgutturosa increased slightly in China (3.08%), while it
decreased in the other three countries. (3) A cluster analysis showed that for the characteristics of vegetation
patches, China and Mongolia were more similar in general. The characteristics of the suitable habitat patches
of P. uncia, O. ammon, C. sibirica, L. timidus and C. elaphus were more similar between China and Russia.
[Conclusion] Compared with the other three countries, the area that belongs to China has the following
advantages: (1) the study area preserves a large area of regional representative patches of vegetation; (2) the
potential habitat area of P. uncia, O. ammon, C. sibirica, E. hemionus and G. subgutturosa is larger or tends
to increase. However, the area that belongs to China has the following problems: (1) the area of forest
dominated by L. sibirica, P. obovata, A. sibirica, L. timidus and C. elaphus tends to decrease; (2) The
potential habitat area of forest-dwelling animals decreases. Simultaneously, the area of artificial land in
China has increased four-fold, which should not be overlooked by future conservational activities.

Key words: cross-border; natural heritage; landscape; rare animal; habitat; Panthera uncia
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Species living on the . Mountains, bare rocks, rocky cliffs 2 > 1500 . v [22} v 23]
Ovis ammon . Chu HJ, et al** Zhang J Y, et al
bare ground " and other bare ground environment
L 2 RHMEER Zhu X S, et al
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Species living in the Coniferous and broadleaved mixed >1000 LuoZX,etal®
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Species living on the Desert or semi-desert erassland >600 ChuHJ, etal
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tundra p Larix and Abies  Pinus construction land
orest o o .
sibirica sibirica  sibirica
A< H
1.26 4.21 0.01 2.22 0.71 5.77 0.18 0.00 0.36 21.39 0.46
Farmland
e Ll T
. 3.82  1920.27 138.01 56.93 65.42 21.31 40.97 49.22 14.84 434.60 1013.65
Alpine tundra
T
0.05 12.57 412.44 0.09 0.09 0.02 0.16 7.77 0.28 025 2523
Snowfield
s
H—’ﬂfﬂi 2.50 21.14 0.40 41.08 20.89 34.22 545 135 1.23 81.13 6.27
Birch forest
PEAG A 75 H-F4
uﬂil%J]E?ﬁ s 2.94 30.08 1.27 65.54 1241.69 338.08 223.07 253 9.76 210.15 15.68
L. sibirica
PN PGS
Forest ic
Piceaobovata ¢\ 3,06 108 67.74 112.43 94286 2239 055 14.86 60338 6.38
and Abies
sibirica
in | g I\
II;ME%JHZ IM 0.24 1.27 0.01 4.92 176.47 11.60 11542 099 1.02 8.70 0.98
inus sibirica
KAk
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ater area
JE R LA B
Industrial and 0.37 66.17 6.18 1.62 2.60 291 0.83 041 4.43 53.62  38.56
construction land
=i}
8.18 347.60 5.07 142.29 105.55 490.31 22.62 1.18 32.90 4757.16 10599
Grassland
b
1.68 442.07  93.65 8.19 11.49 7.72 8.09 27.03 6.23 246.70  732.20
Bare land
=== [&] %} National boundary ~= [& ¥ National boundary
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Fig. 2 Spatial pattern of representative vegetation types in the study area from 1996 to 2016
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Fig. 3 Spatial distribution of representative animal habitat in the study area in 1996 (left) and 2016 (right)
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Tab.3 Landscape patch level characteristics of P. uncia, C. sibirica and O. ammon in the study area in 1996 and 2016
% Country 2 Type 19964F Year 1996 20164 Year 2016 #1H Difference
TN Area/km? 714.88 459.13 —255.75
BEHLZE T Patch density (PD) 0.25 0.23 -0.02
i %' #i Russi , N
BF i Russia e RPEELHE 2L Maximum patch index (LPI) 0.53 0.14 -0.39
REEFEF B Aggregation index (Al) 89.68 87.35 +2.33
THIFH Area/km® 206.93 117.36 —89.57
515 50 #13H Kazakhstan
PD 0.18 0.21 +0.03
LPI 0.44 0.05 -0.39
Al 85.97 81.12 -4.85
» THIFH Area/km® 560.85 621.64 +60.79
%% i Mongolia
PD 0.37 0.41 +0.03
LPI 0.54 2.68 +2.14
Al 88.18 88.11 -0.09
THIFN Area/km® 460.51 377.44 —83.07
F1[E China
PD 0.38 0.42 +0.04
LPI 0.16 0.12 -0.04
Al 84.01 81.41 -2.60
S Total TN Area/km® 1943.19 1575.58 —-367.61

VE: RN, “—F& R /. TIE. Notes: “+” means increase, “—” means decrease. The same below.



51

aisy/a SR N £ TN TN o

TEHTIH 3 X R S AR 115

B, N 29.67%. Hax 3 EHE X — B EES
A B 2 B AN & IR (2 34.87%, W5 : 44.83%, 5:
15.8%) .
322 Fh, LAEGBEARETA

G IR ARG S TR AR 20 [F) 4 /N g
FESE N R 4, B 3b)o Horp AR 2 17 ARG B oo 17 3H
Sy T ARG 0 T 10%, $1E R 5208 5 7 178 72 AR 58
AR B BEAR o A 9 [X AR 20 3030 2 B0 e 2 B 388
HoAx 3 [EE > P L IR (R 4) .

Fz4 1996 F£F 2016 EHARXZESTR. SREFIW
1 2 i R BERAFAE

Tab.4 Landscape patch level characteristics of L. timidus
and C. canadensis in the study area in 1996 and 2016

R5 199 £ 2016 FRARXZFERGEF. BHEHR
B 2 3t B S BESRAFAE
Tab. 5 Landscape patch level characteristics of E. hemionus
and G. subgutturosa in the study area in 1996 and 2016

% By 19964F 20164 Zd
Country Type Year 1996  Year 2016  Difference
i}
RE Ei/;/kmz 266739 251898 ~148.41
Ruset
ussta PD 0.18 0.20 +0.02
LPI 20.97 12.08 -8.89
Al 95.57 94.47 -1.1
T
BRI A eakm? 702.99 625.27 -77.72
Kazakhst
azakhsian - pp 0.20 021 +0.01
LPI 3.63 1.00 -2.63
Al 92.05 89.95 2.1
L1
L Ei/;/kmz 1 198.49 964.87 -233.62
Mongoli
ongotia PD 0.12 0.17 +0.05
LPI 8.20 3.87 -433
Al 94.77 93.17 -1.6
i}
e8 Ei’;/kmz 1824.15 1 880.33 +56.18
Chi
ma PD 0.29 033 +0.04
LPI 5.41 4.99 —0.42
Al 93.15 92.35 0.8
1
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