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Fig. 1  Location of Urumqi Glacier No. 1, radar survey lines and glacier boundaries in different periods
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Fig. 2 Topographical features of Urumqi Glacier No. 1
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Fig. 3 Ice thickness changes of Urumgqi Glacier No. 1 during 1962—2006
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Table 1 Ice volume of Urumqi Glacier No. 1 in different periods and comparison of

their changes with the accumulated mass balance in the same periods

W RO VKA AL T e R KRR A
- WC/10* m? MC/10* m? [(WC-MC)/MC1/%  /(10* m*/a)

1962 10 736.7

1981 10 296.2 ~440.5 ~367.0 20.0 ~23.2

1986 9 989. 4 ~306.9 ~281.8 8.9 —61.4

2001 8797.9 ~1191.5 ~1092.7 9.0 ~79.4

2006 8115.0 ~682.9 ~623.0 9.6 ~136.6
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Table 2 Ice volume, thickness, area and maximum length of Urumqi Glacier No. 1 in different periods

A fithit/10* m’® PR/ m T/ km? AR E/m
1962 10 736.7 55.1 1.950 2210.9
1981 10 296.2 55.1 1.870 2117.5
1986 9 989.4 54.3 1.840 2101. 1
2001 8797.9 51.5 1.708 2057.5

2006 8115.0 48. 4 1.677 2041.9
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Table 3 The ratios of changes in ice volume, area and length of Urumqi Glacier No. 1

IF A 2 fitit Al AV/ % ST AS/ % KEAA AL/ % AV AS: AL
1962—1981 4 -4.1 -4.1 -4.2 0.97:0.97 : 1
1981—1986 4 -3.0 -1.6 -0.8 3.85:2.07 : 1
1986—2001 4 -11.9 -7.2 -2.1 5.75:3.46 : 1
2001—2006 4 -7.8 -1.8 -0.8 10.24:2.39 : 1
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Ice Volume Changes and Their Characteristics for Representative
Glacier against the Background of Climatic Warming
—A Case Study of Urumgqi Glacier No. 1, Tianshan, China

WANG Pu-yu'?, LI Zhong-gin'?*, LI Hui-lin®
(1. College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, China;
2. State Key Laboratory of Cryospheric Sciences/Tianshan Glaciological Station, Cold and Arid Region Environment
and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract: The changes of ice volume are closely related to the changes of glacial water resources
and the contribution of melt water to the river runoff. Based on the ice thickness measured data,
topographic maps and the long-term field observation data, this study has calculated the ice vol-
ume of Urumqi Glacier No. 1 in different periods using GIS technique and analyzed the character-
istics of their changes. Results indicated that the ice volume of Urumqi Glacier No. 1 is 10736. 7
x10* m’, 10296.2 x10* m*, 9989. 4 x10* m’, 8797.9 x10* m’ and 8115. 0 x 10* m’ in 1962,
1981, 1986, 2001 and 2006, respectively. During 1962 —2006, the total ice volume of the glac-
ier has reduced by 24.4% and the reduction rate of ice thickness, area and maximum length is
12.1% , 14.0% and 7. 6% , respectively. The glacier was in a state of rapid shrinking with an
accelerated tendency against the background of climatic warming in the past several decades. Be-
fore 1981, area shrinkage and terminus retreat was the key cause of the ice volume reduction;
during 1981 —2001, the reduction of ice volume was caused by three aspects: ice thickness, area
and length, and area shrinkage was considered as the main factor; the noticeable reduction in ice
volume is due to the intensive thinning of the ice thickness after 2001.

Key words: ice volume; ice thickness; glacier change; Urumqi Glacier No. 1



