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Fig.1 Spatial distribution of 3 kinds of solar radiation over horizontal plane of China on 15th
of January, April, July and October in 2003 (MJ/(m’+d)).

A, AR FR v R A ) DX SO e KA B 4T,
S TE Ty R B L R I X R R S A 7
HI1sHERBIUARM, 4 H15sHXZ, 1 H15H
A10 H 15 HANHI &, B : W3R s R S i /E 5 2 4F
BURTACPAR, AR RZ M L1, v R
TR o

P77 2RI T dE 2 R 22 e AR T, iR R 1
25 WA IR 3 P S A A ISP S IR 38 O ZE RN, W]

DLTSHH 451, 3 i S5 e A v T 22 ) 22 K/ N A
1 H>10 H>4 H>7 H o % & I3 | 55K E . B
MDA EE R B, AR A0 G L AR S AR LN 7
H>4 A>10 H>1 H.

245 T A 300N IR, A T T/ i K
A I A R AR A, BUAR 2 B H
BARR A B 5200, AR R AR 359t 2 1R B 5 1Y,
B0V I T A e R S8 0 7K ST T A KO H R



434 it P 5 5 R — o S 4 S o 26 508k A1 AL 389
F£1 200349 HAPE=FEH R HSAEERT L OMY/(?-d))
Table 1 Comparison of statistical characteristics of 3 kinds of solar radiation over horizontal plane of china
on 15th of January, April, July and October in 2003 (MJ/(m’+d))
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Fig.2 The change tendency of global solar radiation on horizontal plane under dry clean air (a)

and wet clean air (b) with the elevation at 30°N

o S A S ke A, HLR R R R L B
R

PR R i A B PR AU T3 K
SR K LA 2 25 8 T UKV R,
EANEN VG o RPN WS I eo T PN WSt
U2 TR R R KPR SR A B . 1A 3
IR SV AT S I E N b R BN TR DN
s S e M) ) 22 (LR, B KPR I i e 1)
SRR JRE PR AR 1 i) D B s . B RKVE A, K
YR R S PR S W RE R B 2 4 5k, HLR B ORP
(1 52 7 XK Wiz Y8 it i A P Bl » S 45 P Bl 3t XK
VR RN, B RS2 KV I ORI X
ik NS
3.2 RARMIET 3RRST BN 2 E

AR HIE N AR KU SR S AR AT
ARITE T AR R TR R AR, LK1 /A
T R ol A RIES AR M TR T R SO A S 4
LSRG PR S/ o TR AT N WS P o b
i Js R AR B0 T e e S s i, i ke AR
M TR IR SR S R RE W S IR JRE L 5 i R T AT
I R, DRI A AR M A K A
SHEARE TP IR R BB RE TR R I

Wit 2% S T M R R . 4 5 B R
ARG T 3 Fhdm St 5 7K1 3 v o) o
() % W3 AT REAE S AR — 350, AU AR Ry gl 4y 1, R
UF W ARSI T M T ARFAE ¥ 5% 1, L b 1 53 W 7 AN [+
A BRI

2 53R UM LUE H, K i AR
N 3 Pl G VS A AR Y AH AR (e KA
B e/ IMED HI 2 R, X E AT T T X A
1) 50 M SR b 1) e S R IR AR A AT i
WA, XA T EAIE T AR 3 R i)
EREW IR S35, 2 v 3 MR R T %
Lb2e 1K, B34 0 7 b s i Al 3 e ) 22 1)
T ZE AR

MR 2 T BUR B, & AR MY TR KA
RS AN S B KB I TR T T R SR A
R NAE, FER BT R AR AR BB R R 3
B R B AR R, M RS T R S I R F
b THT Ji5 52 B34 5 L 3k 1 R0 b R S0 i P4 S0, T S AR
H N A KA S B R, R T % S R
JEE 33 100 R Rt T S0 i (140 5% ), SR AEASE AR R 8 T B
T S St m i s . (1) nT LLA L, HUE e 5
SRS R I R/ S KO TH AR KRR 2



390 i B

334

2003%E1H1SH §
N 9 900km 7
—_

20034F7H15H
0 900km
| —

20034E4H15H
0 900km

20034E10H15H
0 900km

1 2 3

4

5 6

I3 KRR B S 1 Wi 1) 2 1) 43 A (M/(m°+d))

Fig.3 Spatial distribution of the influence of water vapor to global solar radiation (MJ/(m’+d) )
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Table 2 Comparison of statistical characteristics of 3 kinds of solar radiation over rugged terrain
of china on 15th of January, April, July and October in 2003 (MJ/(m*sd))
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Fig.4 Spatial distribution of 3 kinds of solar radiation over rugged terrain of china on

15th of January, April, July and October in 2003 [unit: MJ/(m’+d)]
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Distributed Modeling of Three Kinds of Initial Data for
Global Solar Radiation Simulation in China

SHI Guo-ping', QIU Xin-fa', ZENG Yan’

(1. School of Remote Sensing, Nanjing University of Information Science and Technology, Nanjing, Jiangsu 210044, China;
2. Jiangsu Research Institute of Meteorological Science, Nanjing ,Jiangsu 210008, China)

Abstract: Extraterrestrial solar radiation (ESR), Global solar radiation under dry clean air (GSRD) and wet
clean air (GSRW) are three kinds of important initial data for global solar radiation simulation. Based on Igbal
Model C and model of GSRD and GSRW over rugged terrain, distributed simulation of GSRD and GSRW
over horizontal plane and rugged terrain were achieved. Using DEM data as the general characterization of ter-
rain, combined with meteorological data, the daily ESR, GSRD and GSRW with a resolution of 1 kmx1 km
over horizontal plane and rugged terrain of China were calculated. Furthermore, the spatio-temporal distribu-
tion characteristics of these three kinds of radiation were analyzed. Results suggest that: three kinds of solar ra-
diation all have a progressive decrease trend from south to north in China. The distributions of GSRD and
GSRW over horizontal plane reflect the influence of altitude, the distribution of GSRW reflects the influence
of water vapor. Three kinds of solar radiation over rugged terrain reflect the influence to solar radiation by the
topographical factors such as slope, aspect and terrain inter-shielding. To use GSRD and GSRW as the initial

data will help to improve the simulation precision of global solar radiation simulation.

Key words: extraterrestrial solar radiation (ESR);global solar radiation under dry clean air (GSRD); global so-

lar radiation under wet clean air (GSRW); distributed modeling



