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The Effects of Complex Terrain on the Computed Surface
Solar Short-Wave Radiation
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1) (Department of Atmospheric Sciences, School of Physics, Peking University, Beijing 100871)
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Abstract Surface incoming solar radiation over complex terrain is calculated by using topographic data
from a girded digital elevation model, field measurements, and atmospheric radiation transfer model 6S.
The error caused by not taking into account terrain complexity is calculated, and relative radiation error
is estimated by standardizing the error. The results show that the standard deviation of the relative radia-
tion error increases exponentially with solar zenith angle, and almost linearly with the standard deviation
of height, but decreases when the resolution of the digital elevation model (or resolution of satellite re-
motely sensed data) decreases. Using a step-by-step regression method, the regression equation of the
standard deviation of relative radiation error is calculated. The regression equation can describe well the
change of standard deviation of relative radiation error with solar zenith angle, standard deviation of
height, and resolution of digital elevation model. The result demonstrates that it is necessary to consider
terrain complexity when using moderate-resolution of remotely sensed data.

Key words: net short-wave radiation; middle-resolution satellite data; relative radiation standard devia-

tion; terrain complexity



