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Table 1 The automatic weather station at the elevation of 4 550 m: technical parameters and installation height of sensors
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KA H 18
N H L LE Ou N H L LE Ou
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Characteristics of energy budget under different weather conditions in the
ablation area of the Laohugou Glacier No. 12, Qilian Mountains

ZHANG Jiajia', SUN Weijun', DU Wentao’, CHEN Jizu’, QIN Xiang’
(1. College of Geography and Environment, Shandong Normal University, Jinan 250014, China; 2. State Key Laboratory of

Cryospheric Science / Qilian Shan Station of Glaciology and Ecologic Environment , Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: The connection between the glacier and the atmosphere was established by the energy balance model.
Based on the meteorological data from August 24 to September 6, 2011, at the elevation of 4 550 m of the Lao-
hugou Glacier No. 12 in the Qilian Mountains, the characteristics of energy budget under different weather condi-
tions were analyzed by the energy balance model. It is found that, the downward short wave radiation on fine
days (318.3 W+m™) is about 1. 5 times as much as that on cloudy days and three times as much as that on over-
cast days. With the variation of weather conditions from fine to cloudy, the downward long wave radiation
shows an increasing trend. Downward long wave radiation in fine days (215.4 W+m™) < downward long wave
radiation in cloudy days (267.4 W-m™) < downward long wave radiation in overcast days (291.6 W-m™).
Due to the influence of solid precipitation, the glacier albedo in overcast days (0. 50) is more than twice as large
as in fine days. Maximum ablation heat consumption in fine days (739. 6 W+-m™) > maximum ablation heat con-
sumption in cloudy days (582.8 W+m™) > maximum ablation heat consumption in overcast days (324.5 W+
m™). Net short wave radiation (98% ) is the main source of energy income. However, there is significant differ-
ences in the proportion of energy output due to weather conditions. Under the three weather conditions, the pro-
portion of net long wave radiation is 35%, 31% and 23%, respectively. The proportion of ablation heat con-
sumption reached 62% , 64% and 75% , respectively. The proportion of latent heat flux varied little.
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