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Fig. 7 The change of wind speed and direction for clear-sky (a) and overcast conditions (b) of Laohugou Glacier No. 12 in 2011
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Table 2 The energy components (W+m™) and mass balance (MB) (mm w. e. ) during the clear-sky and overcast
conditions of Laohugou Glacier No. 12 in 2011
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Fig. 12 Simulated and measured daily cumulative mass balance

in the ablation zone of Laohugou Glacier No. 12 in 2011
(Error bars indicate the standard deviations of

measured mass balance )
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Table 4 Comparison of surface energy balance between different types of glaciers/ice sheet

VKN K A4 FR Mk /ma.s. 1. S/(W-m™) L/(W-m™) H/(W-m™) LE/(W-m™) G/(W-m™) 0,/(W-m2)
Laohugou No. 12 4550 82(92%) —54(61%) 7(8%) -7(8%) 0 -27(31%)
Storbreen 1570 38(67%) —20(35%) 15(26%) 1(2%) 3(5%) -37(65%)
Midtdalsbreen 1450 50(61%) -25(31%) 24(30%) 4(5%) 3(4%) -56(69%)
S5 490 45(53%) -39(46%) 38(45%) —4(5%) 2(2%) —41(49%)
S6 1020 36(55%) -42(66%) 26(40%) -2(3%) 3(5%) -20(31%)
Zhadang 5665 73(83%) -56(69%) 13(15%) -11(14%) 2(2%) -14(17%)
Parlung No. 4 4800 78(81%) -49(55%) 16(17%) -10(11%) 2(2%) -30(34%)
PANDA-N 2579 20(40% ) -49(98%) 26(52%) -1(2%) 4(8%) 0
Panda-1 2737 29(67%) -39(87%) 12(30%) 2(5%) -5(11%) 0
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Effect of cloud on surface energy balance of Laohugou Glacier No. 12,
Qilian Mountains

Z0U Xiaowei', SUN Weijun', YANG Diyi’, WANG Yingshan', LI Yanzhao’,

JIN Zizhen’, DU Wentao’, QIN Xiang’

(1. College of Geography and Environment, Shandong Normal University , Jinan 250014., China; 2. Haining Meteorological
Administration, Haining 314400, Zhejiang, China; 3. Qilian Shan Station of Glaciology and Ecologic Environment ,
State Key Laboratory of Cryospheric Science, Northwest Institute of Eco-Environment and Resources ,

Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Our research explores the influence of cloud cover on the glacier surface energy balance to better un-
derstand snow/ice-air interaction. We use the meteorological data obtained by the automatic weather station the
Laohugou Glacier No. 12 ablation zone located at the 4 550 m a. s. 1. in 2011 to calculate the surface energy com-
ponents combination with the surface energy balance model. The seasonal variation surface energy components
of Laohugou Glacier No. 12 are analyzed. We calculate the cloud factor through the cloud parameterization
scheme and analyze the influence of cloud on Laohugou Glacier No. 12 surface energy budget. The results show
that: Net shortwave radiation is the most critical component of the energy source (82 W *m™, 92%) and net
longwave radiation is the primary energy output (=54 W-m™, 61%). Both are affected by the cloud, but the for-
mer has a more substantial cloud radiative effect (shortwave cloud radiative effect =37 W +m™, longwave cloud
radiative effect 24 W-m™). Cloud mainly affects the surface energy budget of the glacier by affecting radiation
budget and turbulence fluxes. As the cloud increases, the glacier surface receives less energy, and the ablation
rate decreases. Comparing the surface energy budget of glacier surface in other regions, we convinced that the
difference depends not only on the air temperature, location, and albedo but also on the influence of altitude and
cloud.

Key words: Qilian Mountains; Laohugou Glacier No. 12; surface energy balance; cloud cover; glacier melt;
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