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Fig.1 Laohugou glacier No. 12 in the Qilian Mountains
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Table 1 Monthly mean meteorological values on the
No. 12 glacier at the 5 040 m a. s. 1

Al AREE AR uR)IERE

\

N /C /% g/kg RE/C
10 H A -14.8 38 0.8 -22.7

2008 411 H  -18.5 49 0.7 -25
124 -21.1 53 0.6 -26.3
1H -22.7 47 0.5 -28.7
2H -20.7 53 0.6 -24.9

33 -17.7 50 0.8 -22
4H -10.2 43 1.3 -14.5
2009 45 H -8.2 50 1.8 -12.7
6 H -3.3 54 2.9 -7.1
7H -0.7 74 4.8 -3.4
8 H -2.6 61 3.3 -6.4
9H -3.9 68 3.6 -7.7
10 Ap BA] -11.2 47 1.3 -18.4
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Table 2 Monthly mean values of the components of radiation and albedo on the No. 12 glacier at the 5 040 m a. s. 1

SR SIS 55

ARG H TP AR ST

At i i i ) R
W/m W/m W/m W/m

10 A FA) 184.7 133.6 145.2 223.1 0.72

2008 4E 11 H 138.1 101. 1 151.6 214.9 0.73

12 H 97.8 75.0 155.3 210.5 0.77

1A 122.9 93.2 142.9 202.4 0.76

2 H 160.7 123.5 164.1 215.1 0.77

3 H 242.8 185.4 166.2 225.8 0.76
4 A 285.7 198.6 181.8 253.8 0.7

2009 4E 5 H 324.7 246.7 195.2 260.9 0.76
6 H 330.8 231.5 212.8 284.0 0.7

7 H 271.1 196.3 262.9 300.0 0.72

8 H 271.7 195.1 229.9 287.1 0.72

9 H 219.0 165.6 228.4 281.3 0.76

10 H s FA) 210.3 154.3 167.9 239.0 0.73
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Fig.2 Mean diurnal variations of incoming shortwave radiation( a) ,reflected shortwave radiation(b) , incoming

long wave radiation(c) and outgoing long wave radiation(d) on the Laohugou No. 12 glacier
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Fig.3 Diurnal(a) and seasonal(b) variations of the net radiation on the Laochugou No. 12 glacier
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Annual Variations of the Components of Radiation on the

Laohugou No. 12 Glacier in the Qilian Mountains

Sun Weijun', Qin Xiang', Xu Yuetong”, Wu Xiuping’, Liu Yushuo', Ren Jiawen'

(1. State Key Laboratory of Cryospheric Sciences / Qilian Shan Station of Glaciology and Ecologic Environment

Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences

Lanzhou 730000, China; 2. College of Population, Resources and Environment, Shandong Normal

University , Jinan 250014, China; 3. Key Laboratory of Western Chinas Environmental ( Ministry of Education) ,

Lanzhou University Research School of Arid Environment & Climate Change, Lanzhou 730000, China)

Abstract: The research of the radiation budget is valuable to reveal the hydrothermal conditions of the modern

glaciers development and the interaction between glacier and climate, especially in the regions where the observa-

tional data are limit. annual and mean diurnal Variations of the components of radiation are analyzed based on ob-

served meteorological data during October 20, 2008 and October 19, 2009, at an elevation of 5 040 meters of the

Laohugou No. 12 glacier in the Qilian Mountains. The results are obtained as follows: monthly mean values of air

temperature are higher than the surface temperature of glacier, and the atmosphere is the heat source of sensible

heat flux on the glacier. The total annual value of the incoming shortwave radiation is 6 937.9 MJ/m’ in the region
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of Laohugou under the action of its high altitude, cloud and terrain. there are 21 days when the value of incoming
shortwave radiation is larger than the Solar Constant, and the maximum is 1 675 W/m’. Mean diurnal variations of
the incoming and reflected shortwave radiation have a single peak curve, and the discrepancy of radiation intensity
between spring and summer is feeble, and the smallest in winter. Mean diurnal of the incoming and outgoing long
wave radiation appear single kurtosis and single vale, and the radiation intensity appears to be the largest( smallest )
in summer( winter) , and the discrepancy between spring and fall is feeble. The albedo of autumn and winter are
higher than the spring and summer, and the annual average value is 0.74. Diurnal variations of the net radiation
have an apparent seasonal change in the daytime. Except the period of from April to August, the net radiation is
negative. The output of the radiation on the surface of the glacier exceeds the input during the year.

Key words: Laohugou No. 12 glacier; Components of the radiation; Annual variation; Diurnal variation.
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