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Fig. 1 The map showing the location of the Urumgqi Glacier No. 1 (a) and the observation system on the east branch (b), together
with the photos of automatic weather station (AWS) (c), weighing precipitation/snow gauge (d) and ablation stake (e)
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Fig. 2 Daily mean values of meteorological condition during the ablation season in 2018 : air temperature (a),

relative humidity (b), wind speed (¢), air pressure (d), precipitation (e)
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Fig. 4 Daily energy components on the east branch of the Urumqi Glacier No. 1 during the ablation season
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Table 3 Comparison of energy components of the Urumgqi Glacier No. 1 with other continental glaciers
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Table 4 Accumulative mass balance components of the Urumgqi Glacier No. 1 and comparison with other continental glaciers
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Study on the energy-mass balance simulation of the east branch of
the Urumgqi Glacier No. 1, Tianshan Mountains

LI Hongliang'?, WANG Puyu'?, LI Zhonggin'’, JIN Shuang', XU Chunhai',
LIANG Pengbin’, YUE Xiaoying', YANG Min'
(1. State Key Laboratory of Cryospheric Science / Tianshan Glaciological Station , Northwest Institute of Eco-Environment and Resources ,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: Glacier ablation can be described using energy-mass balance models. This paper conducts an energy
budget experiment to quantify energy components in the Urumqi Glacier No. 1, Tianshan Mountains. Based on
the automatic weather station (4 025 m a. s. 1. ) observation data and mass balance field survey data by five indi-
vidual ablation stakes on the east branch of the glacier, the single-point energy-mass balance was simulated by
“COupled Snowpack and Ice surface energy and MAss balance model” (COSIMA ) during the ablation season in
2018. Results showed that the modelled accumulative mass balance was (-0. 67+0. 03) m w. e. during the study
period, which agreed well with the in-situ observation. The correlation coefficient between both reached to
0.96. The main energy component causing the glacier ablation were net shortwave radiation (84% ) and sensible
heat flux (16%). The main energy expenditure were the net longwave radiation (55% ), the heat flux for snow/
ice ablation (32%) , latent heat flux (7% ) and ground heat flux (6% ). Affected by energy budget, modelled ac-
cumulative mass balance mainly depended on surface melt and snowfall. Comparing with the other continental
glaciers in China, it is found that mass loss of the Urumgqi Glacier No. 1 was more significant and that energy
fluxes mainly depends on altitude and climatic conditions. In addition, the refreezing and snowfall on the
Urumgqi Glacier No. 1 were significantly less than that on the Qiangtang No. 1 Glacier and Zhadang Glacier,
probably due to the atmospheric circulation over the single glacier. These findings will enhance our understand-
ing of the mechanisms of glacier changes.

Key words: Urumgqi Glacier No. 1; ablation season; energy balance; mass balance; simulation
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