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Fig.1 Location of the Youyi Peak in Altay Mountains of Xinjiang
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Tab.1 Number area and its rate in different size

of glacier durings 1959 -2008

1959 2008
/ /km? 1% 1 /km? /% %
<0.5 130 26.01 11.5 100 18.22 11.9 67.7
0.5~1 40 29.48 13.0 30 20.53 13.4 43.3
1~2 33 47.10 20.8 16 23.50 15.4 42.7
2~5 18  59.63 26.3 14 43.62 28.5 24.7
5~10 2 11.54 5.1 1 8.83 5.8 23.6
2 >10 3 52.88 23.3 2 38.39 25.1 10.7
226 226.63 1 163 153.08 1 32.5

Fig.2 Map showing of the glacier outlines




1 11959 -2008 119
10 km? . 1959 2008 -27.9%
2 km®
. 1959 5 ~10 km® 2 o
5 km® 2008 1 5km’ .
10 km® .
o 49 a 49 a 226
253 m 18.3% .
o 1234 m 1916 m
226 226.63 km® 682 m.
1.00 km®
(0.70 km?) . 1959 -2008
N N 433 m 8.8 m/a
54.3% 77.3% 1 km® 244 m 5.0 m/a
75. 2% ( 2.
24.48%; 0.5 km’ 57.5% 20
17.6 km® 0t
‘1 ~5 km’ . =207
22.6% 47.1%; 5 km® SJ 40
3% 2% 1 ¥ o]
3 226 49 a = g
1 km? ~100 A
—66.7% _12?).01 Oil 1 I:O
0.5 km’ -70% AL/ km?
63 1 km’ 31959 - 2008
-27.9% . 1 km’ Fig.3 Distribution of reduction rate of area in different
-35.0% 1 ~5 km’ size of glacier durings 1959 —2008
2 1959 -2008

Tab.2 Distribution of elevation and length changes in different size of glaciers of the Youyi Area during 1959 — 2008

(km?)
/m /m /m /m /m /m /m /m
<0.5 3 105 2 812 635 399 3177 2 895 789 304
0.5~1 3310 2714 1 497 711 3291 2 891 1 748 629
1~2 3413 2 667 2217 853 3363 2 757 2 451 894
2~10 3476 2 559 3199 911 3612 2 748 3621 756
>10 3977 2 505 8 955 2124 4 070 2 788 6 706 372
3208 2 763 1234 244 3328 2 841 1916 433

3 2 (37-39)
(28)
(33-36) 6 ~8 11
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Fig.4 Mean values of summer and winter temperature at Habahe Meteorological Station between 1958 and 2009
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Fig.5 Mean values of summer winter and annual precipitation at Habahe Meteorological Station between 1959 and 2008
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Tab.3 Statistics of the glacier changes in Youyi Peak and in different basins of Altay Mountain between 1959 and 2008

/km? 1% /a

1959 —2000 302 247.55 100 29.95 0.007 3 (23)

1959 2008 213 213.15 61 31.96 0.006 5

1959 —-2000 35 18.6 1 32.96 0.008 0 (23)

1959 —-2008 13 13.48 2 40.36 0.008 2

4 1980 -2008
Tab.4 Statistics of the glacier changes in western china in recent decades
/km? 1%
1980 —2001 999 1461.84 99 -8.98 (14)
1970 - 2001 372 1 776.96 - -0.3 (42)
1956 — 1990 1731 1229.4 - -10.3 (43)
1959 - 2000 403 279.03 130 -31.31 (23)
1952 - 1998 1039 804.9 78 -7.1 s
1964 — 1992 155 48.04 0 -13.8 (18)
1963 —2004 293 265. 81 11 18.9 (44)
1964 -2003 483 2267.71 - 8.8 (44)
1959 —2008 226 226.63 63 -32.5
4 18. 3% 63
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Glacier changes in Youyi Area in the Altay Mountains of
Xinjiang during 1959 —2008

BAI Jinzhong' LI Zhong—qin'>  ZHANG Ming4un'  GAO Wen-yu' LI Kai-ming’
(1 College of Geography and Environment Science Northwest Normal University Lanzhou 730070 Gansu China;
2 The State Key Laboratory of Cryospheric Sciences/Tianshan Glaciological station Cold and Arid Regions Environment and Engineering
Research Institute Chinese Academy of Sciences Lanzhou 730000 Gansu China)

Abstract: Research on glacier change has been limited in Chinese Altay Mountains among the border of China
Russia and Mongolia despite the fact that the number of glaciers in the Altay Mountains is less among all mountain
ranges in China and the glaciers in this region provide very important water resources for local economic develop-
ment and drinking water for man use. Most of the research on glaciers in China is in Tianshan Mountains Qinghai
— Tibet Plateau and Qilian Mountains but not in Altay Mountains. During the past several decades most glaciers
are in a state of rapid retreating due to climate warming. The glaciers of Youyi in the Altay Mountains were selected
as the study area. Based on 1:50 000 topographic maps in 1959 ASTER remote sensing data in 2008 and digital
elevation model ( DEM)  the study area for glaciers was extracted by using the remote sensing image processing and
analyzing method and the changes of glaciers in the study area were analyzed under the support of the geographic
information systems technology. The results indicate that the amplitude of the whole change of glaciers in the Youyi
Area is large and glaciers in this area have retreated rapidly during the study period from 1959 to 2008. In the stud-
y period the total area and number of the investigated glaciers(226) have reduced by 32.5% and 27.9% . At the
same time the results showed that glaciers average rate of change with area less than 1 km® is —66.7% and glac—
iers average rate of change with area less than 0.5 km® is —70% . Moreover those glaciers with area from 1 to 5
km” have reduced by 27.9%. The paper analyzed the reasons of the large change rate of glaciers and the results
indicate that the large change rate of glaciers is caused by the large proportion of small glaciers whose glaciers
smaller than 1 km® account for nearly 75% in the investigated glaciers. Moreover the results show that the larger
the glaciers are the higher the amplitude of the ablation is but the reduced rate is lower. And those glaciers have
the highest degree of response to climate change. The glaciers retreated by 253 m at a rate of 18.3% . The glacier
changes exhibited obvious spatial differences indicating that the reduction rate of glaciers to the south slope of the
Youyi Area was larger than that of the north.

Key Words: Youyi area; remote sensing; geographic information system; glacier change



