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Fig.1  Map showing the locations of the Glacier No. 1 and the hydrological and meteorological stations at
the headwaters of the Uriimqi River Tianshan Mountains
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Fig.2  Annual air temperature and annual precipitation
at Daxigou Meteorological Station changing
X from 1959 to 2010
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Fig.4  Annual net ablation and annual mean air

temperature changing from 1984 to 2010
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Fig.6  Relation of annual net ablation and summer

air temperature from 1984 to 2010
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Annual mass balances at various altitude ranges on the Glacier No. 1 from 1980 to 2010

for east branch ( a) and west branch ( b)
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Fig.8 Flow of the Glacier No. 1 in August changing
from 1980 to 2010

9 1984 -2010
Fig.9  Relation between annual net ablation and runoff
depth from 1984 to 2010
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Variations of the annual mass balance and runoff

depth of the Glacier No. 1 from 1980 to 2010
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Table I  R? between runoff and mass balance in various

altitudinal ranges in the east and west branches

of the Glacier No. 1
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Characteristics of the altitude-dependent mass balance and their impact
on runoff of the Glacier No.1 at the headwaters of
the Uriimqi River Tianshan Mountains

PU Hongzheng' > HAN Tianding' LI Xiangying' LU Chengyang®  JIAO Keqin' = WANG Jin*
( 1. State Key Laboratory of Cryospheric Sciences Cold and Arid Regions Environmental and Engineering Research Institute ~Chinese
Academy of Sciences Lanzhou 730000 China; 2. Hydrology and Water Resources Bureau of the Upper Reaches of the
Yellow River Yellow River Conservancy Commission Lanzhou 730030 China; 3. University of Chinese
Academy of Sciences Beijing 100049 China; 4. Aksu Hydrology and Water Resources
Reconnaissance Bureau Aksu 843000 Xinjiang China)

Abstract: Based on the observation of surface mass balance from 1980 to 2010 on the Glacier No. 1 at the head—
waters of the Uriimqi River Tianshan Mountains together with hydrological and meteorological data the rela—
tionships between net ablation and climatic factors and between net accumulation and climatic factors during
1984 -2010 are studied. In addition characteristics of mass balances in different altitude ranges and their impact
on runoff of the glacier are analyzed. It is found that in the Glacier No. 1 mass balance is in a continuous deficit
situation. A statistical analysis shows that the correlation coefficient is — 0. 16 between net accumulation and
precipitation; the correlation coefficient is 0. 61 between net ablation and annual mean air temperature; the corre—
lation coefficient is 0. 78 between net accumulation and the summer mean air temperature; in 2010 both annual
net accumulation and accumulation area reached the minimum in the record since observation; in 2010 both
annual net ablation and ablation area reached the maximum in the record since observation. 2010 was the stron—
gest ablation year (b, = —1327 mm) when the Glacier No. 1 was totally in the ablation zone ( ELA >4 484 m) .
Most notably mass balances in various altitude ranges of the glacier whatever in east branch or in west branch
were significantly different from those in previous years. These suggest that 2010 was a special year of mass
balance and that mass balance of the glacier seems to enter a new stage. It is also revealed that the influence of
air temperature on runoff is greater than that of precipitation.

Key words: Glacier No. 1; mass balance; runoff; Tianshan Mountains



