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Tab.1 Estimation results verification of solar radiation in the study area
/W *m~? /W e m™? /W *m™?
2015.05. 10 1074.2 1068. 8 5.4 0.5%
2014.01.31 741.9 703.0 38.9 5.2%
2013.10. 11 848.5 882.4 33.9 4.0%
2005.09. 19 1071.7 943.2 128.5 11.9%
2005.01. 06 687.4 618.4 69.0 10.0%
2015.05. 10 973.1 1010.2 37.1 3.8%
2014.01.31 692.8 642.7 50. 1 7.2%
2013.10. 11 797.3 825.5 28.2 3.5%
2005.09. 19 908. 5 883.7 24.8 2.7%
2005.01. 06 636.4 564.8 71.6 11.3%
48.7 6.0%
3.2 .
3.2.1
2
2014 1 31 2015 5 10 2013 Tab.2 Statistical characteristics of solar radiation in
10 11 N different seasons in the study area
2
/Wem™ /Wem™ /Wem™? /Wem™?
950.8 W+ m ™ 645.5 W+ m ™ 2014.01.31( ) 10 1233 645.5 310.5
2015.05.10( ) 26 1279 950.8 177.7
2013.10.11( ) 9 1263 781.1 280.0
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Estimation of Solar Radiation and Its Spatio-temporal Distribution
Characteristics in the Mountainous Area of Western Sichuan

HUANG Pan' > ZHAO Wei' LI Ainong'

( 1. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;
2 University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Land surface incident solar radiation comes from a complex interaction of energy transfer between atmos—
phere and surface. Due to the influence of slope aspect and terrain shielding the spatial distribution of solar ra—
diation in the mountainous area varies significantly and its estimation is more complicated than those in the flat are—
a. To demonstrate spatio-temporal variation of solar radiation in the mountainous area values of the solar radiation
at different seasons in Western Sichuan were collected with the aid of Landsat image and 30 m ASTER GDEM data.

Considering topographical effects the parameterization approach was improved by using sky-view factor and terrain
configuration factor. Meanwhile land surface albedo was also corrected to reduce the topographical effects in the
study area. The estimated results were consistent with the in-situ observations with a mean bias of 48.7 W * m >
and a mean relative error of 6% . Based on our analysis it was found that the solar radiation on the sunny slope was
greater than that on the shade slope. With the increase of inclination the amount of radiation showed a decreasing
trend. The solar radiation generally increased with altitude ascent except the low elevation and peak. In addition

the topographic effects varied with seasons because it was directly related to the solar altitude angle.

Key words: solar radiation; topographic effect; spatial and temporal distribution characteristics; mountainous areas

of western Sichuan



