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Fig 1 Temporal variation of astronom ical solar radiation quan tity ::’:1: :‘"'H": :i::: ::':: "
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D istribu ted M odels of A stronam ical Solar Radiation over

Rugged Terrans Based on G IS
—Taking Guizhou Plateau as an illustration

.12 . .2 . 3 . 3
YUAN Shujie’ °, GU Xiaopng, M AO Q ilong, QU Xinfa
(L College of PlantProtection, Agriculral University of H ébei, Baoding, H ebei 071001, Ching
2. Guizhou Key Lab of Moun tounious Clin ate and R esources, Guiyang, Guizhou 550002 Ching
3 JiangsuK ey Laboratory of M eteorological Disaster, N anjing Unwersity of Inform ation Science and T ecinolggy, N anjing Jiangsu 210044, Chia )

Abstract The astronam ical solar rad iation (ASR) is an mportant starting paraneter n radiation calcu lation solar
enemgy source assesanent and other related sudies Due to local terran factors such as slope aspect and terran
sheltier the ASR over rugged terran (RT) is different fran over horizontal surface To calculating the ASR over
RT is very difficult Based on d ital elevationmodel (DEM ) and geographical infomaton systan (GIS), the dis-
trbuted models for calculatng the ASR overRT are developed Applying themodels to Guizhou P lateau w ith 100 m
x 100 m DEM datg the elaborated spatnl distributions of the ASR over RT have been generated The effect of he
local terran factorson the ASR overRT is analyzed The results are as folbws (1) The ASR over RT has obvious
terran distrbuting feature in Guizhou P lateau (2) The annual average ASR over RT varies spatially 481 7~

13 041. 8M J/m’ n Guizhou Plateau The average ASR over RT varies spatially @ 0~ 1244 7MJ/m* and Q O~

1264 8M J/m” i Guizhou Plateau in January and July, respectively (3) The nfluence of the local topographic
factors on spatial distrbutbn of the ASR over RT vares with season and latiude A lthough the solar altitude angle
is lwer n January than n Jul, which causesmore nter-shieldngby the RT in January, the ASR is very strong o
ver horizontal surface in July so the effect of beal topography on ASR over RT is stillm artked n July Thereforg

the effect of canp lex topography on ASR shoul be considered

Key words A stronam ical solar radiaton; Guizhou Plateay wmgged terrans digial elevaton model distrbu ted

model



