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Fig.1  Observation network of Urnmqi Glacier No.1 in 2009

£1 5iE1S0k)I 2008-2009 F£4) R FEWMTELER
Tab.l Annual mass balance of Urnmgqi Glacier No. 1 for 2008-2009

31 2l AR A Rl VY-
BRAXEHA km? FRERE/10'm BBER/mm  HEX A Am®  HEHE/10'' AR/ mm BE/10'm S {E/mm
L5 0.185 1.6 88 0.406 47.8 1178 -46.2 -782
2007/08 IR 0.022 0.1 32 1.064 121.5 1141 -1214 -1118
&it 0.207 1.7 82 1.47 169.3 1152 -167.6 -999
573 0.466 26.1 561 0.112 9.7 871 16.4 283
2008/09 A 0.595 20.1 338 0.474 26.1 551 -6.0 -56
At 1.061 46.3 436 0.586 35.8 612 10.4 63
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Fig.2  Summer balance and winter balance of Urnmqi Glacier No.1 for 2008-2009
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Tab.2 Annual mass balance and climate parameter of Urnmgqi Glacier No. 1 for 2008-2009
B 150K 9 H B=BUEAH 5H 61 7H 8 A 5~8H YT AR
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Tab.3 Mass balance and summer temperature, precipitation of Urnmqi Glacier No.1 in 1994-2009

DY KR YIBFfmm  AFFEK i /mm AE0Y HZEHR/C PIBFf/mm  AEBEK A /mm
1994 3.1 -378 521 2002 4.0 -834 627
1995 3.0 -228 429 2003 2.8 -384 454
1996 2.8 42 674 2004 3.6 755 426
1997 3.7 -853 383 2005 35 -488 500
1998 35 -790 597 2006 3.8 -795 476
1999 3.9 -791 493 2007 43 -642 619
2000 3.7 -330 621 2008 4.8 -999 537
2001 4.0 -840 412 2009 3.0 63 539
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A positive mass balance appeared at Urumugqi Glacier No. 1 in 2009

ZHANG Guo-fei', LI Zhong-qin'?, WANG Wen-bin’, WANG Wei-dong'
(1 College of Geography and Environmental Sciences, Northwest Normal University, Lanzhou 730070, Gansu, China; 2 State Key Laboratory of

Cryospheric Sciences/Tian sh an Glactological Station, Cold and Arid Regions Environmental and Engineering

Research Institute, CAS, Lanzhou 730000, Gansu, China )

Abstract: The shrinkage of mountain glaciers in the 20th century has been occurring on a global scale, and the rate
of shrinkage of most glaciers appears to have been accelerated during the past two or three decades. Observations of
Urumgqi Glacier No. 1 were initiated in 1959, implemented by the Tianshan Glaciological Station, Chinese Academy
of Sciences. As the longest series data in China and a reference glacier in the World Glacier Monitoring Service gla—
cier monitoring network , Urumqi Glacier No.l provides the longest glaciological and climatological monitoring record
in China. This paper is intended to analyze the mass balance of Glacier No.1 to identify its response to the changes in
temperature and precipitation. The techniques of glacier mass balance measurements using a standardized method
have been described by Meier. The mass balance is calculated by contour maps of accumulation , ablation, and addi-
tional snow pits. Comparisons of methods for mass balance calculations show that the stake network generally pro—
vides accurate estimates of glacier mass balance. The total mass balance of the glacier (hn) can be obtained by the
area—weighted method for all altitude zones. Based on the past 51 years of mass balance observation data, some re—
sults were obtained. The mass balance process of Tianshan Mountains Glacier No.1 experienced glacier nine times
positive balance fluctuation and nine times negative balance fluctuation, the rates of negative balance years with pos—
itive balance years are 35:16. With global warming, the Urumqi Glacier No.1 is retreating and thinning rapidly, es—
pecially from 1997 to 2009, there are continuous 12 negative balance observation years at Tianshan Mountains Gla—
cier No.1. It shows that the Glacier No.l in a strong negative numerical balance, and the strongest negative bal-
ance, =931 mm. w.e., emerges from 2008 during the observation period. And what’ s more, the cumulative mass
balance reaches 13 709 mm. w.e. in 2008. But in 2009, the mass balance is positive ,63 mm. w.e.,and the inter—an—
nual change up to 1 062 mm. w.e.. Glacier mass balance is highly sensitive to changes in temperature and precipita—
tion, which makes them become important indicators of climate change. When temperature reach the higher or lower,
the mass balance of warm season supplied Glacier controlled by the temperature though the precipitation is great or
small, Summer air temperature is the main control factors for the change of glacier mass balance. By analyzing the
observation data of mass balances, air temperature and precipitation at Urumuqi Glacier No.1 between 2007/08 and
2008/09, the lower summer temperature is the main factor to result in the phenomenon. The lower summer tempera—
ture caused the start time of glacial ablation period was delayed and the end time of glacier ablation was advanced,
so the loss mass reduced. And, secondly, increase annual precipitation is one of factor represent addition of mass to
the glacier.

Key Words: Urumuqi Glacier No.1; Positive mass balance; Summer temperature



