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Review of globe solar radiation model for building
energy efficiency analysis
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Abstract: The solar radiation is an important fundamental meteorological parameter for building energy
efficiency analysis. Since the measured radiation data can not meet the demand for analysis, the theoretical
calculation is the critical. The widely used horizontal solar radiation models were classified into three
categories including meteorological parameter model, spatial interpolation model, DEM solar model.
Principles and calculation methods of three type model were presented. The applicability of three models in
building energy efficiency field was analyzed. The future of solar radiation for building energy efficiency
analysis was predicted.
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Table 1 The coefficient a & b of each month in Soler model

Ay a b A a b
1 0.18 0. 66 7 0.23 0.53
2 0. 20 0. 60 8 0.22 0.55
3 0.22 0.58 9 0. 20 0.59
4 0. 20 0.62 10 0.19 0. 60
5 0. 24 0.52 11 0.17 0. 66
6 0. 24 0.53 12 0.18 0. 65

H%ERIT Angstrom BRI RB o b 5 H
HEFT 43 2% 22 IR A1 BB 2 L Rietveld™ 45 1 740 F
KR,

a=0.10+0. 24(5%) (2a)

b= 0.38+0. 08(5—50) (2b)

Bahel"™ 45 T 3 iR mIL R,

a=0.395—1. 247(5—50)+2. 680(5))2—1.674<§)>3
(3a)

/;:0.395+1.384(5)—3.249<§‘5;>Z+2.055<§>3
(3b)

AT Al p A Y H RS R R S e AR
. Prescott &M XHZA R P AT T & IE , an =l () fr
7 fF H I O R R S R SR B . R SR
MG LGB AR 4 M S 5 B TR, WS 4R
R B AR KR H R S A R SR O e SR
JE AR AR R T 2 R T IR A Y
R MR H R RSN EERNE,

(Q - a+b<s%> 4
Kb G O AV H R ORI



http://gks.cqu.edu.cn

% 24

A A R 2 3 SRR AR S o F R OB T
R AL & . Newland "™ ZEAE R 5] AT % 4k
KF N5 frn. Bakired ™ I TR
H R R i), ns 6 s .

G%=a+/)<%>+c-lg<§) (5)
(%:a+b<§>+c-exp<§> (6

Ogelman $ H B BB R &l T — ko8 2k
LR FRN, W 7 PR .

(%:a+z)(%)+c(§)“ %8

Bahel %" ¥E Ogelman #AIBL Rl o H 45
B R R NN T =R AR SRR . IR I B A A
TR B AT 2 B R SR AT e M A 4 b B Y 5
FHAE PO 8 o it P A o T O W L B R AR et
1 H B BSOS R RE A8 78 532 1 b Xl
Lo13 @ ZARE H RIS B Ry i K vl B 5 e
H2 H BRI EOF A2 8 AR 2 8 B SR
A —E BRI R L 3 — s BRI R Y )z T
AR IR UL AR T I B I R S E R R
W] B G AR B 2 AU S OKF T H B R 2
) TG &0 R AIOG R T H B 5 R IRRIRZ
ZEH RN Z M BARB LR,

Hargreaves 2 AN T — MR 2Z M IR 4 1
AL, X 8 firn . b R o I T b 2% 5
PR o X o BUH 0.16, ¥ i X B 0. 19,
Allen™™ % J& T Hargreaves B8, fE RS p 25 [5 T
KAERIFIE I 9 Fros

G

e _ 0.5
GO a(Tmax Tmm) (8)
G P, . ;

= K (5 e (T — T (9
(Io Po

K K. HER AR P 4 KR kPa; Py iy
FrfE KRS JE 101, 3 kPa,

Annandale %" 5] A T i 3£ 2 $4 Hargreav-
es B HEAT T B0 BEAL =X (10) fIr 7w

GQ — a1 +2.7X10°2) « (T — Tou)™* (10)
0

Bristow S 41 T 5 $0% 2R 22 48 S AR,
W AD FrR ., Meza FE5 AKX PRI o BN
0.75,c &N 2. ZE b N &5 Z 50, % Bristow £
RHEAT T EARAL X BE o] LARR AR iR 22 .

GQ — a[1—exp(—b e (T — ToudD] (D

WA A AR 4 X BO) 3 T 22 8 S A A L A
A 12 frow.

X R A T AT K8 SR AR AT R 4R ik 103
G _
‘——aln(TmX—Tmin)er (12)
Go

L1.4 ZAHEER BT HRNE EEFAIS
SHUIIN A Z S H B H SR AR, 5k A
RUEDIH BB E B 2EZ N T ESH 48T o,
KA AR B 4 2 5000 K P 4 S 52 Tl

Garg %% 5% F A i W 9 % Angstrom %
25 RE a0 1T THE . =X A3) Fis.

a=0.3791—0.0004T —0.017 6P

b=0.481 0+ 0.004 3T+ 0.009 7P
KT HRM.Cs; P RHFEHN &, cm,

B A 2 B TR 25 A R A R IR R
EETREAL, IS (1) FroR . B AERRRAR R h B
BoewEN 1,

(Q - aln(Tm,“—Tmm>+b(S—SO>( T4 ab

Swartman 22 T H IR 4 SR AA X JE
A i B AR L X (15) i

G

G,
K raboc WAL REGRH AR .

Jong ZVS P T IR 25 R0 KRR B P S 5L A
AR, = (16) BTk .

G _ _
GT - a(Tmax

Supit R T 2Z M= RSB S R
SRR =X (17D R
G==0Ga /Tow—Tum +b

(13a)
(13b)

=a+b<S§O>+cRH (15)

Twi)"(1+ cP +dP?) (16)

d—C/8]+c
17
X .CHhei
Abdalla %75 $ 1 T H BB SF 2S00 f A
XN EE = RS AR SR AL, = (18) TR o

G _ Sy,
G—O—a+b(so>+<T—0—dRH (18)

Ojosu 2523 T 1B I8, A T A% (B R0 A %
T = 2R SR AR, = (19) s .

G S To RH
GT:a+b(s—o)+c(TW)+d(Rmea) (19)
1.2 = [EHEEESR
1.2.1 #HH R o563 H 55 5545 A5 & I 48 55 )

M SR AR B 5 — T, S X
A4 A AT B DR T % 2
S I 2 4 (R A2 - B A 06 140
S 2 LR B T 5 3 S0 0 T
S AR S W A A M DX EL AT 5 T B 52
X,



http://gks.cqu.edu.cn

104 + REHR YL KB TE

% 37 %

23 [A) B b b5 ST Y B Rl B A A B A

TUE{EL 5 TO S 2 B JC 1) o G R AUE B AH {BA %) 7T BE 1 B
NS SR B A S — R R R R R L
iy 73 0] 4 {8 B2 AR LA It B, BE B A EE 3 (Distance
Weighting) J& F JUf] 25 4G (B 7 . 25 M g1t 24 w51
AT 25 R 7 s G e & LR 58 a5 Rl iy
ARV P [a) L, 4t 22 1) AR B A e 32 i 3l e A %) 1)
)5 26 B . 38 ST A% 1 (Kriging) J& 25 7] 45
oS (B 46 (8 . A 45 3 18 3 (Spline methods) J&
T RR B A A (8 D7 125 38 3 M) 3 - 3 A R it 46
RTINS TTZE X 25 M 25K E AT BAl 11 A 77
TGRS . 2 A TR 2 R0 Z R (R AT ]
— A (BB AR R T O BH e S i 1 B 6 0 5 0 25
T S 0 R0 A AR AL A R AR L i A
FIERER.
L2.2 se&HmRER HEAEREONRE, LM
SR B AR HEA T 40k (200 BR300 ik
S5 SR DA B 515 2R A T P 8 Ry AR ) — AR
Sy, AR TR 3 8 4 S 0T ) SR R R T Al
R . 330 5 45 2 I3RS 22 i R AH DG A R
FFR8 S AN R

(S5
ST Z A AR TS0 2, % A3
A PH BV 5

Nalder 4555 $ Hy 7 26 A0 F 1% 1 ol ik Jy 3 —
6 % BE B F B L 3 (Gradient Plus Inverse Dis-
tance Squared) . FEFF BALE W FEM L, AL E
TR R E R IR RN 2 4 ) 1) B AR AL

n n

(X—X) Y —Y)
2 2
Z:Q:i7%2—+qi%%?—+
2 2
(E—E) V4
C =+ 21)
27 2z

i=1 i=1

K Z A AR ER XX Nk
HZ2BRAGWH WA Y.Y, BRI Y fhsh
BEEVE AR IR C..C, MC. N
5 J3E 5 AR e JRE X L B [0S R B O TR R E
S5 10 e 1 DR b R T B 28 5 O 4R 1 P RO i
MR s Z N AZ SR B R MR
1.2.3 Hd# 3k

58 AR BRI T B e A R LXK AL
AR BRI D B A L A S eR BO 70 T T RE R it i

FELR P T Ak 1B W 4 T2 8 F T 7 S A 4
B g 2. H R E A il AR, HiEHEAs
Kk 22 prw.

Z= > Z(x) (22)
i=1

R RS EZEMWN ZGa) I ; Z(x) IR
KR B0 on AR R U I (23) T

DA« CXiu X)) — p = C(X,. XD

o (23)

D=1
A COX L, X)) R RBE SR B E 225 C(X . XD R
SR A5 4 05 180 B B T 22 5 e R W /I A A B B Y
P B H e 1
1.2.4 #4&HEE%

oF A% 47 (L 2 MR A 20 A R 00 A o8 S Y 0 R %
PR, SR J5 P RE 4% R BUELAE WA 45 2R . FE4R R
BB TR R AR, ZATREER N 75
M. T A T O AU B R B ol SR
AR5 22 IEAT A T o 5 i i OR AN . RE AR 2
ORI SCE 3T 1) 7 1% 5 3 UK RE 2% bR BI0RN T 4800 W B 4% o
B P2 H I RE 2R R B

3 UBESR BB E LR B HAEE B o A A
(xisy) (G=1,2, ), HH 2y <<z, <-<zg,,XB
SEFRRREAS L IR R S oW AL i 3 A
P FR S MAITIX 7 A B = IRFE A R,

DSx)=y,,(i=1,2,,n),

2) S TEFAF R 2, 2,41 ] 1R 3 IRET

S(x) =cala—a) +cp(x—x) Fes(x—x;)+
Cin (24a)

3) S TEREA X IH] FAT S0 — B e — 4L

T = YRR A R AL G = (240 i /R

Z=>1S() « Z(z) (24b)
i=1

TR 6 T R 2% bR RO N RE 2R oR B0 1Y il T
J& B T ASELIN 40 A B0 1 2 A% P W . R
FHE W 2 80k 15 31 8005 38 B AU il TG
) ) AR o PRAIE T 4 (R OGS, FLR
AR, ERREE AR AR RSN, RS AL
AR AR OGRS R BN 2R (25) BT R TT

Z=f(x)+by +e (25)
o Z R 25 1) A5 A (45 5 5 o D FE S 5T AR
R S BT TF 2 REOEHE Ry Sl
SEVERRE D Ry M EREGT A ER S e
AR LR 22



http://gks.cqu.edu.cn

% 24

X KR F AT RS KRR L LRk 105

1.3 ETHYFSENEHITEER
1.3.1 #HHpm

bt R BH e S B A S ) M R L e LA
JiL L i, T P S i TS 2 S =55 i) 7K - b T 22 AT B 9
S ST o AT T A 2 0 A R TR R A (] A 1 5 7R T AN R
il D S e I T B SR TS ), B A R R
GEHORWY K JE B m R B T 2 2 e & A
TR

B BRI (Digital Elevation Model, faj F)
DEM) 2 % 3 3R % 181 30 2 J& P4 Ay e A ) — o 25 1A
gk, it DEM 0] DL B 23545 1OV 3 5 L I
Ii] S5 A S, T H R 8 PR 28T A T 42 K
IR SR B . B AR R R R AR S
I 1) b SR R P TG DA R AR AL 2 SR AT A R Gk Ty
1] . >R F DEM 5 AR B S A 8 32 B2 2% JE A %o 4
PR EE HECAE Y FH M B R o AR B, A [W) /1) DEM 4
SRR SRS R 3 S P R PR i TSR AN (] L
PR AT T O B S S R . B 1 2
R BT R AR R R AT SR T R R TR 1A

BT YRR [ERPATE NS

BTSN

BT YRR

B R

B1 XRAZFSEENRTARSITENRER
Fig.1 The flow chart of global radiation
calculation using DEM

1.3.2 DEM #g 445 A

Dozier ! f5 L4 HY T I 50 e A A4S R S0
PHAR S0 07 . P E 3L DEM (1) 46 5 455 A8 i U5
Xof LUy it TR G T SRS R  FOY . (B X T
TEEHIE ST R BRSE S 17 7 IFRIvERE Y. 55
My SRR T X — . ZEER
Tt S5 57 T 3 F DEM H R #5228 8 58 8 T 5

IR . 1<, . /
cos al 1 *;;smzh .]— sin a[?;(h .+ 0. 5sin 2h";)cos ¥, |

BRI ST

R SR TR DEM R TR EAT
M 25 AT DK FH 4 Sh A Y, 452 8 op ) T 3 58 4L KT
PR OG R B 5 AR U AR R 3 53 R X i T Y
RS . HAT AN (26) s .

G = Gy + Gar + G (26a)
G KV S HR I Go HESHRS s Ga L
SHARGE s G NIRRT

Ferp AT § 0 T R S T R R

Guiy = > AN Gy +GuDF,
i=1

Kb Fy 9sioc 215007 MIBARI 715 AL 8 4
ST ES ¢ AT I B R R G G AT
He W3 (14 EL I e A A HICR AR

F, = Aij J COS GCOS ¢ P A, dA,
i A A, T

L. Fy ot 21300, BIBRE T AL A, B
JC i MR s r AT .5 BRI ¢ g AT
L] RS ENTELR A HID Sy BUE 0 8¢ 1, 3
T AT E RV T R DR
BEEITE.

BT AES SR T 5 T DEM (9 1l M 3 5 5 A
R 5 T MR G R R i T 5 R R T
SRS E . AR Q2D PR,

G=S+D+R+r (27)
KGR SRS S W E S YD KA
FRCT R 5 s R Sy i 1 b T2 %) i g S S R s o SR R SR
S5 ) (] 2 RO A S (R SR S .

Horr, R B AR S TR (27h)

D = K,[ D, cos’ (%) +35. 1F(n)cos(1. 09h") X

(26b)

(26¢)

sin(1. 42a)cos(B— A" ] (27h)
Arhe Ky I bR K15 Do Sy 7K TS 48 S
WERE s o WY p YW FGo) = i kLG
R VA" A IE 20 BH g B R AT LA

Kd:

(27¢)

cos al1— + >sin’h,] — sin a[ = > (h, + 0. 5sin 2h,)cos @,]
ni= =

e 27y g JE R 3 TR X Bl 1 S A s s Ry B
FAXSTT LA 5 by I A B8 B A 5

2 EHRERER TS

2.1 HMERSH
Biad SCH A 49 1) R 5 S B0 R s (] 4 AR 7R

3T DEM 4 55 5 B 10 2 S i A7 B 4 48 7 4 Y
TR R SR R AR TR Y AN T 2 R 45 7
VR [R]85 R O E AR LR
i R A S A A A D i A DLGE T S TR
e Al R T R R T R TR AR
GEit S Ik w s Wy B R T2 A R LSt AL



http://gks.cqu.edu.cn

106 + K#E RS

E7 N A 4 % 37 %

B e B RO £ ST i R TR K P AR
SPF IR A S 8] 20 A AR SO A R S . ok
T IS A S AR TR 1 AL R B B B R B TR e % . B
TS IR A RATAE BOR A 1 - I e AR D
JSE T A SRTT RE A AT

2.2 EHEERBEVRTENERAMSN

R TOF S5 Al e sl SR RE B R T Tz L i L
HA B 0 Ak 22 58 S A T X A T 11
PR B NS TH R A R A R
G2 YOO S AR R e g o i EL G B v R L v X
KA SEHT PR T BRI R B S SF O RHE i
FEIRY, BIF 5 R B A5 R 7 [ i dek P B O
3 BN PAPNE 3 A iR eI X
2R B R AT A B b R R
W X T AN SR D vl Il S 0 e A AR Xk = b
KR SEERG B FEAT T X B IR TH 2y AR 22
PR RN JEE iy (H 22 i RS R B Oy A o T 22 A6 7Y
WRER K. QR TR SRR A K A )y
A7) D) AT A5 B I ] e 21 f) R S R R B RO
RS — .

H I B0F TR S RO 32 22 ] T R 4%
PER R A3 5 AR B A5 0 T % R B R 2 B
PSR FE SRR E IR NOR i TPy DR R TN
IS 225 ] $ R R R By 0 e % o 2 IR 4 {EL T 53
S T R I e 3 Wi T 7 5 L R X
A S A0 AT 47 s 18] 43 W] A U S JOi il v
AR OGS B AT HR L - 2R Ja I T P40 2o 7 58 45 1) 4
SHRCE . SR, AE AR 2R B A ) A E 7 3k
s B —FhE A R TR E R BB G B
I IES . MR BB 7 I IR T S
IR BAC AR JE o A0 5 8 S ) B 47 s 35 W 3 A
T BE A T P T R 2 L (R RO S 2% PR
P 5k V3 47 IS o 1 32 ARIB6 82 B 5 1 7 B EE 9 A
R R LS S R AR R A ] R
A .

Lz TR A R S Rt B Xt
@ % F AT T 2R R I ) R 2 T DEM Y B S R
T X A R AR 8 K SCHR B 0 3t BB S n] o H R A
7] 254 AN [ B 220 5% 8 S0 T EL 3 6 3 5 A A
SYANHUR AR . DEM 46 S48 10 2 )8 3 [ k52 2
2% 1 T 6 5 Hodh 2 207 k0 . DEM B G AL AL
AT — AR G B SR RE 0 AT B R R O AR S T
SR SR O R R S . R RE TR 2
RN DU 20 2 A SR R ROPR 5 10 i e . SR
HZ MR T, A8 R S ZOm BT A
TR B ST A T 3T A — A 3 R R 22 S

PELVTF RIS R RS AR RSB R
[Fi) DX 3 5 A7 B 38 AN ] 08 i/ B 55 3t Bl Tl
o 22 Sk . PR o A 5 AR BB A B e
YRR AT B EEAEA .
2.3 THRSWMARHEIRE

ST RE AR 32 T AR R IR
Hh IR A B A SR RO 8y Y R 43 BT P A S Al )
Mo B TR A W RE T R B 5 R S 0
A5 G AF 5 3T A bR S K R A LA 22
LA PRI T P B A B T B A AR A IO AR R
FERORITE T . 1 RE 2 BT FH R BH i S 8 R 1Y) O e
e B A ] 300 A T R S T O B O R R K
ERZ SRS DEM BRI 25 & 138 i . i
KBS HORAG KIE I A B 1] 51 A 32 A 4 S 55000
SRJG N DEM HAK 35 b T . 5 5 2 550 [ 10 388 24 08 A7
TR /N RUBE 25 ] 19 RS off A 003158 75 R
DEM R ] 5 354 50 6] 5 5B 19 52 i T AR <08 8 30 oF
R 3 IR i B0 A AR BT AL

e EE

(1] 8. FE K P B8 98 U8 R JLit 30 [T . RPHRE %4k
1980,1(1):1-9.

Wang B Z. Solar Energy resources in China [J]. Acta
Energiae Solaris Sinica,1980,1(1):1-9. (in Chinese)

[ 2 ]Black ] N. The distribution of solar radiation over the
earth’s surface [J]. Archiv fur Meteorologie, Geophysik,
und Bioklimatologie Serie A Meteorologie und Geophysik
1956,7:165-189.

[ 3 ] Besharat F,Ali A,Dehghan A R,et al. Empirical models
for estimating global solar radiation: A review and case
study [J]. Renewable and Sustainable Energy Reviews,
2013,21.798-821.

[4] Angstrém A. ,Solar and terrestrial radiation [J]. Quarterly
Journal of Royal Meteorological Society,1924,50:121-125.

[ 5 T IMAZE MR 2% 52 0. v [ I FHLGHR 3 <A 353 7 1

M — B[], B s AR B % 4. 1992, 15(2) < 21-
28.
Sun Z A,Shi ] R,Weng D M. A further research on the
climatological calculation method of the global solar
radiation over China [J]. Journal of Nanjing Institute of
Meteorology,1992,15(2) :21-28. (in Chinese)

6 J i FEIA% o Il a2 v 10 b 3 1o 6 40 1 A 5 e - Al LML,
b5 B Rk . 1982.

[ 7 ] Soler A. Monthly specific Rietveld’s correlations [ ] ].
Solar and Wind Technology,1990,7:305-312.

[ 8] Wi 2k, B HL B, 2 PO, 0 I O PRS2 i 38 07
HMFRHELT ] Mo R % B iRk, 2005, 28 (4) : 516-
521.



http://gks.cqu.edu.cn

XK JF FH T AT K8 S A R A AT LRk 107

Ju X H, Tu Q P, Li Q X. Discussion on the
Climatological calculation of solar radiation [J]. Journal
of Nanjing Institute of Meteorology,2005,28(4):516-
521. (in Chinese)

[ 9 JRietveld M. A new method for estimating the
regression coefficients in the formula relating solar
radiation to sunshine [J]. Agricultural Meteorology,
1978,19.243-252.

[10] Zabara K. Estimation of the global solar radiation in
Greece [J]. Solar and Wind Technology, 1986,3 (4):
267-272.

[11] Prescott J A. Evaporation from water surface in
relation to solar radiation [J]. Transactions of the Royal
Society of Australia,1940,46.114-121.

[12] Newland F J. A study of solar radiation models for the
coastal region of South China [J]. Solar Energy, 1988,
31:227-235.

[13] Bakirci K. Correlations for estimation of daily global
solar radiation with hours of bright sunshine in Turkey
[J]. Energy,2009,34:485-501.

[14] Ogelman H, Ecevit A, Tasdemiroglu E. A new method
for estimating solar radiation {from bright sunshine data
[J]. Solar Energy,1984,33:619-625.

[15] Bahel V, Bakhsh H, Srinivasan R. A correlation for
estimation of global solar radiation [J]. Energy, 1987,
12.131-135.

L1671 )R e DI i T 5 4 3% AE B U AL AL AR A LD . 78
BV A AR, 2010,

[17] Hargreaves G H, Samani Z A. Estimating potential
evapotranspiration [ J ]. Journal of Irrigation and
Drainage Engineering,1982,108(IR3) :223-230.

[18] Allen R. Evaluation of procedures of estimating mean
monthly solar radiation from air temperature [ R].
Rome:FAO,1995.

[19] Annandale J G, Jovanic N Z, Benade N, et al. Software for
missing data error analysis of penman-monteith reference
evapotranspiration [ J]. Irrigation Science,2002,21:57-67.

[20] Bristow K L, Campbell G S. On the relationship
between incoming solar radiation and daily maximum
and minimum temperature [ J]. Agricultural and Forest
Meteorology,1984,31:159-166.

[21] Meza F, Varas E. Estimation of mean monthly solar global
radiation as a function of temperature [ J]. Agric. For
Meteorol. ,2000,100:231-241.

[22] Chen R,Ersi K, Yang J, et al. Validation of five global
radiation models with measured daily data in China [J].
Energy Conversion and Management,2004,45:1759-69.

[23] Gariepy J. Estimation of global solar radiation [ R].
International Report, Service of Meteorology,Governm-

ent of Quebec,Canada; 1980.

(247 & 52, 3R 3 E KB A SR S i3 07 vk a5 LT .
MR RF B, 2008,31(4) :587-591.

Cao W.,Shen S H. Estimation of daily solar radiation in
ChinalJ]. Journal of Nanjing Institute of Meteorology,
2008,31(4) :587-591. (in Chinese)

[25] Swartman R K, Ogunlade O. Solar radiation estimates
from common parameters [ J]. Solar Energy,1967,11:
170-172.

[26]Jong D R, Stewart D W. Estimating global solar
radiation from common meteorological observations in
western Canada [ ]J]. Canadian Journal of Plant Science,
1993,73:509-518.

[27] Supit I, Kappel V R R. A simple method to estimate
global radiation [J]. Solar Energy,1998,63:147-160.

[28] Abdalla Y A G. New correlation of global solar radiation with
meteorological parameters for Bahrain []J]. International
Journal of Solar Energy,1994,16:111-120.

[29] Ojosu J O, Komolafe L. K. Models for estimating solar
radiation availability in south western Nigeria [ J].
Nigerian Journal of Solar Energy,1987.,6:69-77.

(307 2= B2 E A% . p7 3. 25 8] A 07 0k LU 3R LT ). ek} 2 3k
J&,2000,15(3) :260-264.

Li X, Chen G D, Lu L. Comparison of spatial
interpolation methods [J]. Advance in Earth Sciences,
2000,15(3) :260-264. (in Chinese)

(310 = A748 X Hi 5K 5h . 45 b 3R {5 B R 40 57 3y 3 A
[ML G5t Bh2 R4t . 2001,

[31]Wu Z L,Liu Y,Zhang J,et al. Geographic Information
System: Principle, Method and Application [ M ].
Beijing: Science Press,2001.

[32] Goovaerts P. Geostatistics for natural resource
evaluation [ M]. New York: Oxford University Press,
1997.

[33] Nalder T A, Wein R W. Spatial interpolation of climate
normals: test of a new method in the Canadian boreal
forest [J]. Agric. For Meteorol. ,1998,92:211-225.

[34] Journel A G, Huijbregts C J. Mining Geostatistics [ M].
London: Academic Press,1978.

[35] BERPL IS, BRI E 1Y MATLAB SC8L[T ] K B

BB AR HARER SRR, 2011,29(2)  238-210.
Fan T S, Rui B. The realization of spline interpolation
based on MATLAB []J]. Journal of Jiamusi University:
Natural Science Edition, 2011, 29 (2). 238-210. (in
Chinese)

[36] Bi C X, Geng L, Zhang X Z. Cubic spline interpolation-
based time-domain equivalent source method for
modeling transient acoustic radiation [ J]. Journal of
Sound and Vibration,2013,332:5939-5952.

(37 35/ B0, T % P & 2% Lt gl S 2 3R %5 1)
FEAE T 2 B LT ] Al 4. 2008, 29 (4) : 458-



http://gks.cqu.edu.cn

108 ERER L R IR %37 %
462. sensing data to solar energy resources assessment in

Zheng X B, Luo Y X, Yu F. Comparisons of spatial
interpolation methods for agro-climate factors in complex
mountain areas of southwest China [J]. Chinese Journal of
Agrometeorology,2008,29(4) :458-462. (in Chinese)

[38] Dozier J,Frew J. Rapid calculation of terrain parameters
for radiation modeling from digital elevati-on data [ J].
IEEE Transaction on Geo-science and Remote Sensing,
1990,28(5) :963-969.

(39 M 460 3%, B2 5 B, /5 HLS8. 1L b <8 B8 5 01 & LA
(M. B AT g 50K A . 1996 8-39.

[40] SEng, b 48 5 LMD db st R AL, 1997,
250-278.

(417 2= 55 S ng, mi b Bm s m it g K4
4R .1988,46(4) :461-468.

Li Z Q. Weng D M. A numerical approach toward
global radiation over rugged areas [J]. Acta Mete-
orologica Sinica,1988,46(4) :461-468. (in Chinese)

C42] 250, B A% Bk Bt 3, 5. AR S B 45 41 K BA 4 4 452

TR k(] BhFE AR, 1995,44(9) :993-998.
Li X, Chen G D, Chen X Z, et al. Impr-ovements of
solar radiation models in terrain condition-s [ J .
Chinese Science Bulletin, 1995, 44 (9): 993-998. (in
Chinese)

[43] B, i E %, £ 75, 2T DEM [ 1L SR S 455 5 A7 52
BULT]. s PR 5 B SR 2, 2004,20(5) - 41-44.

Yang X, Tang G A, Wang L, Modeling of global radiation
over rugged areas based on DEM []J]. Geography and Geo-
information Science,2004,20(5) :41-44, (in Chinese)

[44] Yadav A K,Chande S S. Solar radiation prediction using
Artificial neural network techniques: A review [J].
Renewable and Sustainable Energy Reviews, 2014, 33
(5):772-781.

[45] Voyant C, Paoli C, Muselli M, et al. , Multihorizon solar
radiation forecasting for mediterranean locations using time
series models [ J]. Renewable and Sustainable Energy
Reviews,2013,28(12) :44-52.

(460 W1 EZ 9. 3T 20 47 T B 28 Jg 0 7 3 [ K PR A W8 IR 3T ik
F R ZE R LT ). R %,2010,36(9) . 111-115.

Shen Y B. Review of applications of satellite remote

China in recent 20 years [ J]. Meteorological Monthly,
2010,36(9) :111-115. (in Chinese)

[47]Liu D L, Yang L, Liu J P. Compared Predict Model of
Global Solar Radiation [R]. Solari-S 2008, Hongkong,
2008.12,.

(48] Ze R e, E 5kt . BR A g%, o [ i XA BH S5 50 ) 2 1
AR AEL]]. RG24, 1963,33(1) : 78-96.

Zuo D K, Wang Y X, Chen ] S. Characteristics of the
distribution of total radiation in China [J]. Acta
Meteorologica Sinica,1963,33(1) :78-96. (in Chinese)

(497 e N RS E AL AT AR #E QX/T89-2008, K FH fiE
PEIRATAL O 1080, db st - g A, 2008.

(507 XPHa 7 W Br it . 05 388 . &5, JLF /K S T K PR 4 5 =it

TR xS H sy BT LT ] "R B3, 2013, 33 (4):371-
377.
Deng Y J, Qiu X F, Zeng Y, et al. Comparison of
horizontal global solar radiation mod-els [J]. Journal of
Meteorological Sciences, 2013, 33 (4): 371-377. (in
Chinese)

(510 MBS 26 20, . R Bl K AR E R =

[F) 4 fELLD . M 3241, 2002,57 (1) £ 47-55.
Lin Z H, Mo X G, Li H, et al. Compar-ison of three
Spatial interpolation methods for climate variables in
China [ J]. Acta Geographica Sinica,2002,57(1) ;:47-55.

[52] 2=, 25, 2T DEM 93 o R BH SR A B LT 1. K

B RG22 4] . 2007, 28(8) :905-911.
LiJ, Li X. Estimation solar radiation on slop-e using
DEM []J]. Acta Energiae Solaris Sinica, 2007, 28(8):
905-911. (in Chinese)

(537 5K e X i e, Wk ¥% , 46, B R WAL 3= R AUWTE T R

FH 5 4 O s RS LT ], A B 9P B, 2010, 30 (6) : 1409~
1407.
Zhang H L., Liu G H, Yao L, et al. Direct solar radiation
simulation in all-weather and complex terrain conditions
[J]. Journal of Desert Research, 2010, 30(6):1409-1407.
(in Chinese)

(4 3 %)



