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Fig.1 Location map of Urumqi Glacier No. 1 and Parlung No. 94 Glacier
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Fig.2 Topography and observational network ( a. Urumqi Glacier No. 1; b. Parlung No. 94 Glacier) The black dots repres

ent the distribution of ablation stakes
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Fig.3 Variation of annual mean mass balance and cumulative mass balance ( a. Urumqi Glacier No. I; b. Parlung No. 94 Glacier)
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Fig.4 Mann—-XKendall mutation test of mass balance ( a. Urumqi Glacier No. 1; b. Parlung No. 94 Glacier)
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Fig.5 Equilibrium line altitude versus specific mass balance for the whole observation period
(a. Urumgi Glacier No. 1; b. Parlung No. 94 Glacier)
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Fig. 6 Interannual variation of temperature and precipitation ( a. Urumgqi Glacier No. 1; b. Parlung No. 94 Glacier)
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Fig.7 Monthly variation of temperature and precipitation ( a. Urumqi Glacier No. 1; b. Parlung No. 94 Glacier)
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Mass balance variation of continental glacier and temperate glacier and
their response to climate change in western China: Taking Urumqi
Glacier No. 1 and Parlung No. 94 Glacier as examples

MU Jianxin' LI Zhong-qin®'  ZHANG Hui’® XU Chun-hai’®  JIN Shuang®  LIANG Peng-bin'
(1 College of Geography and Environment Sciences Northwest Normal University Lanzhou 730070 GansuChina;

2 State Key Laboratory of Cryospheric Science/Tianshan Glaciological Station Northwest Institution of Eco-Environment
and Resources CAS Lanzhou 730000 Gansu China; 3  University of Chinese Academy of Sciences Beijing 100049 China)

Abstract:  Glacier mass balance is a key parameter for monitoring strategies of the earth climate system due to its
direct and undelayed response to local atmospheric conditions. Considering the reliability of mass balance observa-
tion and data quality Urumqi Glacier No. 1 ( UG1) in the Tianshan Mountains and Parlung No. 94 Glacier ( PG94)
in the Gangrigabu Range are selected as the reference glacier of continental glacier in northwest arid region and
temperate glacier in southeast Tibetan Plateau of China respectively. Thus it is reasonable to take UGl and PG94
as sample glaciers to indicate the mass balance fluctuation for continental glacier and temperate glacier and their re—
sponse to climate change in western China. Combined with meteorological data of Daxigou and Zayu station glacier
mass balance variation and discrepancy for UGl and PG94 from 1980 to 2015 are analyzed. The results indicated
that the annual mass balance for UG1 and PG94 show a decreasing trend by —15.70 ( P <0.01) and -35.15 mm
w.e.a (P <0.001) respectively. The cumulative mass balance for UG1 and PG94 are found to be —17 102 and
-8 159 mm w. e. in 36 years equivalent to ice thickness reduced by 19 m and 9.01 m. Their mutation points oc—
curred in 1996 and 2004 at the 0. 05 level respectively. The annual mean temperature for UGl and PG94 show a
significant increasing trend by 0.5 °C + (10 a) ~'and 0.3 °C + (10 a) =" (P <0.001) respectively over the study
period. And their mutation points occurred in 1996 and 2000 at the 0. 05 level respectively. The annual precipitati-
on for UGI and PG94 show a different trend in 36 years an increasing trend 34 mm -« (10 a) ' P <0.05 is
found for UG1 while PG94 exhibits a decreasing trend —57 mm * (10 a) ~' . The mutation point of annual pre—
cipitation occurred in 1988 for UG1 while for PG94 it was in 1982 and 2009 at the 0. 05 level. The inner — annual
distribution of air temperature for UGl and PG94 are almost similar but inner — annual precipitation distribution is
different in two glacial regions. There were 66% of annual precipitation concentrated in summer period for UGl
while spring and summer precipitation accounted for 38% and 37% of the annual precipitation in PG94 respective—
ly. The correlation analysis between glacier mass balance and temperature and precipitation of UGl and PG94 show
that mass balance are more closely with temperature in term of precipitation especially for summer temperature. The
response of glacier mass balance is not only affected by the regional climate conditions but also depends on the top—
ographic conditions. It is higher in UG1 than that of PG94 owing to the increase of annual mean and summer tem—
perature of UG in the past 36 years. Furthermore UGI has larger slopes and smaller area than PG94 making the
UG1 more sensitive to the recent climate warming. Considering the monitoring history of temperate glacier mass bal—
ance is relatively short it is still necessary to strengthen glacier mass balance observation which could provide a sci—
entific data to understand the changes and processes of glacier mass balance in western China.

Key words: glacier mass balance; continental glaciers; temperate glaciers; Urumqi Glacier No. 1;

Parlung No. 94 Glacier; climate change



