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Characteristics of surface radiation over

semi-arid region of the Loess Plateau
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Abstract: Using the land-surface radiation data observed at the Semi-Arid Climate and Environment Ob-
servatory of Lanzhou University, the variation rule of land-surface radiation over the semi-arid region of the
Loess Plateau was preliminarily analyzed, and the monthly averages of surface radiation balance, surface
albedo and influence mechanism were completely studied. The result showed that the annual average ra-
diant intensity was comparatively strong in this region. Upon the influence of land-surface conditions and
synoptic conditions, the monthly averages of surface radiation take on irregular or territorial characteristics.
Atmosphere and land-surface need about two months to respond to the heat of radiation in the variation of
annually mean radiation. The whole-year variation ranges of atmosphere and land-surface radiation in the
semi-arid region are 44.6% and 38.9%, respectively, which are much smaller than that in arid of deserted
region (about 100%). The annual average cloud in the semi-arid region is much more than that in the arid
region. The annual average of surface albedo in the semi-arid region of the Loess Plateau is 0.2432, which
is smaller than that in the arid region. Large values of surface albedo is consistent with the appearance
of droughty weather and snowfall synoptic, whereas the small values of surface albedo correspond to the
emergence of cloudy sky and rainfall.
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Fig. 1 Diurnal variation of radiations at SACOL site

in a summer day
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Fig. 2 Mean diurnal variation of radiations
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Fig. 3 Mean diurnal variation and standard devia-
tion of each radiations in wintertime
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Fig. 6 Variational characters of total and upward

longwave radiations in summertime
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2006-04 239.7 59.3 283.6 393.5 70.6
2006-05 270.3 63.4 303.9 419.0 91.7
2006-06  268.1 60.8 335.6 442.8 100.2
2006-07  245.2 54.6 364.6 463.2 92.0
2006-08 2326 514 353.3 452.0 82.5
2006-09 167.1 31.9 323.0 391.3 66.9
2006-10 166.0 33.7 283.6 377.6 38.3
2006-11 137.7 31.8 242.7 336.0 12.6
2006-12 115.6 50.6 214.9 282.9 -3.0
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2007-03 175.9 52.1 267.4 342.9 48.3
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2007-05 267.6 56.7 314.7 430.1 95.5
2007-06 247.3 50.3 332.1 420.7 108.5
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