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Abstract: In this paper, the 0—36 h downward shortwave flux at ground surface (SWDOWN) forecasting
has been simulated by WRFV3 continuously for approximately four months: January., April, August and
October in 2009. The hourly total solar radiation (HTSR) forecasting was converted by the 12—36 h SW-
DOWN output from WRF simulation. And HTSR forecast was compared with the observation of Wuhan
Station. The results show that: (1) the simulation of HTSR is interrelated well with observation. Corre-
lation of every month is larger than 0. 8 and corresponds to 0. 01 significance levels. (2) Each time HTSR
mean forecast errors (MFE) in the morning and evening are smaller than in other time, but the maxima of
mean absolute percentage errors (MAPE) appear in the morning and evening. MAPEs from 9 AM to 3 PM
change a little and their reliability is higher than in other time. (3) WRFV3 model has ability to forecast

the total solar radiation in clear, cloudy or overcast weather conditions, especially good performance in
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clear sky. However, this simulation is not a perfect initial field for power prediction of photovoltaic sys-

tems. Our future work is to use some methods for correcting HTSR forecast and improve their practical

application.

Key words: downward shortwave radiation, the total solar radiation, WRF model, solar energy

51 5

X BHBEAE Dy — b mT 14 £ 03 33 B RE R . A 31 4%
FB A B 22 1) 5 T RAE 5T . HG 0 AT S AR TR
e 1 A FH BB WE U L BIR 6 B IA A5 4R 17000 42 t
PRUESE o ARk L T E DGR K ALl AE [ 5K A
TARETTH )R A E B AT A $E SR s
K I . ARJE KPR 5 32 KA R () 1 52 i 55
Ko BRLEAR A BRI B 2R 5 RE 2 10 [R] I s 32 il
TARZFRM. BT EHAN SR EBRGE. A
ORI DG RE IR AL T 22 n] S i R B E S . JF R
Wt 5 K BHRE DG AR K PR A 1 A T 3940 A S 4 e
RAREE PR PR KR KA S EE R &
DEAL % i PR A AT PR A RE VR AR A A 9
LR — AT Y S B

FEAF S 6] oK B % S 1 AF 2 00 00 s e AR 2
AR LI TRAT T — e R fdy . S A T
F SR B S5 7 35 L ) o 228 o) 265 il S0 Y R 52
NG B EORE R i 22 0 2% R A7 I 5 F0 G 6 A
SERFWIIL T TR TR RN . RS AT T
P[] FRUPE O FH e S5 4 1 I [1] )5 57 452 78 CARMA)
AT 31 1T A G A A UL TR O 9k L ST
T4 BRI R ) ARMA BERY L JF 50 UE 1 % B B
RE W VB S WA A T L I 18] RO A B 4 A5 8040 114 A1
Fetk . 2010 4F L BE OB AR A H B B AE 5T WL
BARRA G T4 E K RE L IR K R iR R
GEWFFE 2010 4 TAETT 27 A 2010 A-47 0 L 1K
PH 8 TR B AR BT 587 F 2.5 — 4> L T J K BH 4
PR » 3 26 AR AN Oy 4 [ K FH AE TR £ AR BF 58 T
PEBEE T LA R o e IR i R GE R HE ) 1 A
A Ty SCRp AR BR . A 359 8 R TR 1 A H
i PORNE L TR -k R TR O R RO IR R
R R I .

BUARK AR 7 15 B 2 7 25 T AN [ (4 1 JH 40
FIBTFEREA . AT fe 8 9 WU 7 35 AT BE s 2 B

FHASUE R A8 =X 48 4t 22 b i 4 i 280 2 o s () RUBE
IRAIR . BT IEEA —E RIS WS
AR AT BEA TR AL RE A AN W S R
B A A I 35 4 s UM R B X8 W o 3 .
TV TE T RE T i 2 T A8CR T T, A ROBE B R
AR Sl 55 80 e 55 iR S CHR AT T —E Y
AT IR AR BN T e RN . R RO AR
R TR RE ) R O 2 AR P e T BRI AR
HMFE 75 16 T 2Py B R A BUE R Bk b R
FHERCE A 300 i 5 00 AR AT A U8 3000 g SRy BR 4
AR K H AR B A UL L E R AR

EEZ DT SRR R WS
TFRBEFE T B — A b RUBE o 4 458 =X0R W] 1k 2R 52
WREF # 7 (Weather Research and Forecast Mod-
DU, ARG RMEEE Y - HAE
ERE 2 ANGIE T N &SN Nl D R iV ST e 2
e

AR S A A e RO BB 50 WRE AL 3] 3k
b 3 e e e s 3 b K A e v RUE AR X
K BH G S ) TR 8 7 . 1 T SR S AR e r R Y AR
PEHEAR I o

1wt

A WRF 3BT Rk — 2 M
A2 L AL F (31 0°NL 112, 5°E) , 7K - 4% A5
201 X182 1), KP4 #E A 15 km, 3 B 1]
A 35 Z.WEIERK N 60 s, FEMY BT,
WRF Single-Moment 6-class f#{ ¥ ¥ J7 % . Grell-
Devenyi ensemble R = Z 5/ 57 & . RRTM K k48
Bt 77 %% . Dudhia 45 )% 55 51 J7 2= . Monin-Obukhov i
Mo JZE J7 56 VR R A Y BT 22 OMRE L2
%55 . Horp Dudhia 8RR 5 07 2ok B T MMS
B B R TR T T s O KRR
DA Rz 0RO R 5 A i (i T Stephens B 25 X
HEZO M T 5| A 11 1) K PH i 0 o o



F IR WRE A58 A58 0L Y b 2 S 10 4 4 5 S LA E 23 A7 587

105 115 125°E

A1 X EOR 2

Fig.1 Diagram of modeling domain
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solar radiation in January, April, August,

and October 2009
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