2018412 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %49 % B 12

doi:10.6041/j. issn. 1000-1298.2018. 12. 028

ETZEENALMXENNZES AR

x B " R B OETHY AR EFE

(L U R AFEAR TR L AE BT, AR 6100655 2. PU IR 247K I 24 5 1l D) i TF A AR 9 [ 5K o i SE 8 %, A 610065 )

P RS VG b DR 5 (R, ) 25 40 A e L 3 T P AL M X 16 A 50 A0 4 S0 X C T I, 37 3G 8 L H o oo
FE B T PG B TS AL NS VG s DX A A T DX, T 5 IV X, R AR A LT L R A LB P 5 P X
ReAL X ) 1995—2015 4E 920 H R 5 H IR 4 (n) 35E Angstrom — Prescott (A — P) BRI B4 a b, (i A — P HEH
4 TR [ 2 B0R0E I ik (ML 43 H 308 M2 24y T 0 M3 43 AR 2 M 548 S0 ) ok BRCHL WS 7 85 L 17 4 19
JiEEAEE 4 A 431X 1961—2015 435 55 a 19 R, F: I 50 RAlAR P AL IX R B 25 40 A 4 1k L 4558 W12 4% 40 X 4
D7 B R AH 5 SCMEAE RO R LA 45 BRI . 443X 4 Fi5 B R i) RMSE .nRMSE 43 i ]
01, MBE W& A5 25 5% ¢ A0 B0 25 S 2 00 T ORI X F M1 M2 M3 HH80 10 R 5 5200 {8 6 B 00 25 5, T IX {3 M
M3 R R S S0 TG W 25 S, IV DRI ML M2 3155 RS 9SS0 (E TEWI 25 5o 1 IX RIS () 43 77 9 AR
’J SIPEBOMAAR R, I IX LK R B 6] 43 A7 B A 35 50 Ve 8/ FLBSRa A L IV X R B T3 43 A7 9 S 14 50 1 e K HL A B
o PEALHLIK R ZSI G A AR K5 4 AT B0 I (4 RARK 5 R LI _E 0434 4R AR 1L L JE7E 2
lmta@ﬁ%ttkﬁmw@ﬁﬁm FEF S 45 S 0T TR SE A A VG b M X R IR IR] R 9, O P b X R s A Al
BRI R R S %
KA HES PHICHIX; H BB Angstrom — Prescott BT ; 25 F5 7
mESHES: P422.1 SERFRIRAS: A XERS: 1000-1298(2018)12-0226-10

Characteristics of Temporal-spatial Solar Radiation Distribution
in Northwest China Based on Cloud Model
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(1. College of Water Resource and Hydropower, Sichuan University, Chengdu 610065, China
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Abstract; In order to study the temporal-spatial distribution of solar radiation (R,) in Northwest China,
daily R_ of 16 stations in Northwest China from 1961 to 2015 were calculated by Angstrém — Prescott ( A —
P) model, and cloud model was used to describe the temporal-spatial distribution of R_ in Northwest
China. To obtain the best parameters calibrated method and assess its adaptability, Northwest China was
divided into four areas. | area included northern Xinjiang, middle and west section of Hexi Corridor of
Gansu, central and northern Ningxia, western Inner Mongolia. [ area included southern Xinjiang. [
area included Qinghai. IV area included southeast Gansu, southern Ningxia, Guanzhong and northern
Shaanxi. Daily climatic data radiation (R_) and sunshine hour (n) of 16 stations from 1995 to 2015 were
used to calibrate A — P model parameters, and four different parameters calibrated methods for A — P
model were used, including monthly (M1) , seasonally (M2) , bi-annualy (M3) and annually (M4) , in
which high precision and simple calculation method for each area was finally selected to calculate R_. The
results showed that the fitting results of four parameters calibrated methods conformed the measured values
well both in daily and monthly scales. RMSE and nRMSE of four parameters calibrated methods changed
little. The values of ¢-statistic showed that there was no difference among the three methods (M1, M2 and
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M3) in use of data calculation in [ area and Il area, no difference between the two methods ( M1 and
M3 ) in use of data calculation in [[ area, no difference between the two methods (M1 and M2) in use of
data calculation in [V area. When cloud model was used to analyze the temporal-spatial distribution
characteristics of R_in Northwest China, as a consequence, there was good homogeneity but poor stability
of R in | area in the time. There was good homogeneity and stability of R in II area and Il area in the
time. There was poor homogeneity and stability of R, in IV area in the time. Besides, spatial distribution
of R_in Northwest China was uneven. R_ of the four seasons in [l area ( Qinghai Province) was larger
than those of other areas. In general, the homogeneity and stability of R_in the space was worse than that
in the time. The results can be used to construct a complete R_ time series in Northwest China and
provide a scientific reference for the study of temporal-spatial distribution characteristics of R, in
Northwest China.

Key words: solar radiation; Northwest China; sunshine hours; Angstrom — Prescott model; cloud model
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Meteorological stations distribution in Northwest China
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Tab.1 Summary of 16 meteorological stations in Northwest China
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monthly scale by different calibrated methods and
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Fig.2 Statistical analysis box charts of four calibrated methods
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Tab.5 A — P model parameters of radiation sites from

I area, II area and IIl area

AR A ‘ ’
H 4 A4 PRS-

e 0.12 0.14 0.62 0.61
o 85 2 0.14 0.22 0. 63 0.59
BEAF 012 0.22 0. 64 0.52
IX Hoe 0.18 0.23 0.57 0.53
R 0.20 0.23 0.56 0.51
BN 0.17 0.26 0.58 0.48
LirfEdg  0.21 0.31 0.58 0.52
9% 0.19 0.21 0.52 0. 46
[ TIRTPIN 0.20 0.23 0.52 0. 45
i A H 0.25 0.25 0.49 0. 48
% 0.22 0.26 0.53 0.48
& IR A 0.26 0.25 0.55 0.54
MK ) 0.23 0.22 0.55 0.58
[y 0.19 0.25 0.58 0.50
6 WREEFEAEGCEANA-PERSY

Tab.6 A — P model parameters of radiation sites

from IV area

a b
# H K 2 # H ® %
M 0.15 0.16 0.15 0.23 0.61 0.58 0.59 0.51

VK
fEZ: 0.12 0.14 0.13 0.14 0.60 0.57 0.56 0.54
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Tab.7 Cloud model digital characteristics of time

distribution of each area at different time scales of

R, in Northwest China MJ/(m®-d)
s I B E, k, H,

# 19. 160 0. 646 0. 090

)=l 22.624 0.537 0. 168

IX 78 13. 134 0.329 0.015
S 8. 620 0.327 0.122

AAR 15. 886 0.288 0.116

# 17. 834 0.677 0.139

= 22.041 0.583 0.121

X Fk 13. 684 0.355 0. 020
S 8.712 0.433 0. 068

AR 15.569 0. 300 0. 056

5 20. 170 0. 425 0.138

=) 21.723 0. 688 0.075

I X Tk 14.772 0. 422 0.121
ES 11.418 0.282 0. 088

AR 17. 020 0.287 0. 043

P 18.032 1.239 0. 190

" 19. 673 1.076 0. 236

VIX Fk 11.912 0.731 0.226
Z 3 9.412 0. 448 0. 143

AR 14.757 0.553 0. 082

# 18.799 0.597 0. 035

)=l 21.515 0.457 0.015

VG Hb X &k 13.376 0.333 0.012
S 9. 540 0. 300 0. 107

LAR 15. 808 0.236 0.016
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Fig.3 Time distribution clouds of R_ at different scales in Northwest China

6.25~8.00
8.01~10.00
10.01~12.00

Bl 4 PEbi O R] ROBE R, =3 (8] 43 A 1A

Fig.4 Space distributions of R_ at different scales in Northwest China
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Fig.5 Space distribution clouds of R_ at different scales in Northwest China
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