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Comparison between measured retrieved surface solar

radiation

FEMXERR X 0.960, B HRIR*E 63.6W/m’,
MY T EHER 19.5% . 5 Dedien B4R (¥ 517
£ 109W/m* , MY T HHEK 19.5% )%, BE b
MR A RHRE 4—7 AW FF11:00—13:00 Z
fal, MMM TSR B HEMBERMTSE LE
8 R 20, 3 B3R AT 3 I R0 b T ) B A C R
i f1(0.2)EF/IE L.

E 344 T DEREME DR KB E K
PR S LA SOW/m® (6] BR ) AH XT F 48 X R 2= (39 5
R RMS), 05 K1 HAR £ < 10% (7£ 800W/m’* BY 24
S0W/m?, < 7% ); AR HRELHR 20%—30% (&

90 ————T— — ——
_ 75k
'\,'!\-:- b
= 60r R
= [ | b ‘ =
S 30 S VRREET \“ 410 =
= 7 ! ‘ — ]

] A S S T e

U AU U Y 1 | N L1

0 . . 1
0 100 200 300 400 500 600 700 800 900
HhF A FHiES /(W/m?)

B3 T2 0 E B 0 B st T K P48 S B AR
0o %of {2 (£ 05 1R AH)
Fig.3 Relative and absolute residual error the (root-mean-square

value ) between retrieved and measured surface solar radiation



http://www.cqvip.com

R

BE S A OMS-5 SR TR BNl b H PR 2R 4

D000 http://iwww.cqvip.com|

469

100—200W/m® B 24 30—45W/m?); B = KRS R £
2 20% Z£ 45 (FE 300—600W/n? Bt R 60—85W/m), M
LR RRE, A X R BN E BT SCH
HIZERAM LB TR E, U0 Tapley M558 ;B K 10%, %
Z“K 30%,BBK 50%.

B AR IRERHE R LR E N B Ert .,
ZEEACIEUE EMFARN, TEMEEE R
P B s 0 B, 25 [B] 3% Bl P9 B TET 3. 75km x 3.75km (3 x
3B TFHE, HFHEMRER ] fERT — MR
JC, b T B R T (F B ) M — 4 Smin
FP¥HE., DEAMRT R EBMLIEEE N 0.4—

W22 & K BLEE 300—600W/m?> 2 (8, B s & T
BRGFEHIE = (HEESH)HER
HTHEEEBEMI R SR, B 45 5 BR
TARKRAGTHHEE, KFTEBRART
KT < 8O ML , BE TR THA > 90°I ( B M A
MBS )Y S 585N 0o MNP AT LUE S . TEMN
BEMMmM NS T BEE— B, T EMHE Y,
BIZEEEN2A BE(EMKR)4A19H(E
109 K)Fi4 A 21 HE 111 X)4h, i F oy 4 5f 22 591
BN, AT LU BE L F 5 B R A 2 B AT Lk
5% LUUA,AREH MR ZRKTF 50 w/m?, £ 5

1 lym, M H RS RA PR K 0.3—3.0pm, #X BAHHEEZNTZIEZHRS,
900. ,,,,,,,,,,,, T e 900 Frrr-rrrr e RARARELALE LS T
800 | oed ] 800 e

— j pr. W
700k ¢ - - 4 700 v
2 HAE ] P A
£ 600 — - £ 600
z ;o : 2 ol
=500 N T _ <500
= - H B 1 = i 1
ZF 400} s s 4 £E 400 Apr2l
= I : { = ]l ]
<300} - - . =< 300
o b ! Lo ‘ - ‘ 1
2001 1" 7‘,,,,,_1._,, — B gzoo j N\ ; Apr20 A‘ "v L
100 |- Mar29 Mar3g_ i 100 ——+ &. ‘ ;A 3 k ]
) PR A YR VN ST SO 9 0'.,1 ..... \ — .JW\ L i ..... \
88 89 90 91 109 110 111 112
fiitis LI g
(a) (b}
900 Frrrrr e e e e T y
800 |- —
r -
2 TOr e W L
S 600k e R N ]
< 500 i i —
= 400f- Phoi .
jmnd 8 . i 7
= 300+ -— [ Pl n
=< 30T . P )
® 2000 - - —a* o .
Rl S }t, o]
0F‘..":\L..ﬁlul‘."v..\..ui“}.l.j,,i.L.J..Ii,
42 43 4 45 46 47 48
fi g 1
(c)
M4 T2 RE SN E A 5T b T oK R 58 5 B R e i R 4L
()BEXR; (D) Z=; () XTI X
Fig.4 Comparisons between the measured and retrieved variation of surface solar radiation
3.32 5 EARBVERMLR Sy Ely) + E(ty)
gy, = 2 ) Cex = tx_1)

WE AHES REHERE A RBER L,
(BRALA :J/m?) | 3o B K T 4 45 4 J 0 60 3 5 E
&, R E R E A X DRSS RRA
BRI AKX EH:

R I |

k=1

t, DR Ay et a), KefEEIRR 1 /N, n AE
R EWI KRB 00, ¢, 75120 B B0 H % 89 B
&, FBE:E (ty) = E.(t,,,) =00


http://www.cqvip.com

470 B R

D000 http://iwww.cqvip.com|

2

Eiid B1E

B 54 H T 2001 £ 1—6 A¥4FEH T EZ A

WHEENREZENENSIES XA £ K
T ! LANN S AN B “r L l T T l T r T L.
25k P ' :
E |- LIRS
2, L i vl |
%20 ; . 1M@' i Hi L
E HiEE 115 T
sl IR 1 il
S ot SR
I A i o . k ]
* fi Co ! .
205 “ —t -
HJ\f LULLEN
0.0 15t LL. ‘ N l n LJ PR
0 15 30 45 60 75 90 105120 135 150 165 180
fEug H
(a)

B, HAF 8 p R A L 5(b) BT AL A M — &,

X REFTIL 0.987 4542 1.26 x 10°)/m? , M 24 F
T T T T |z
— i | ) N v
N\E 2.5 ! — o
= I ¥=0.028+1.053% ’ mu '
=20 j )
= fal
= T | ‘}l‘/ — ;
s : ?7’4
= ol Pl
a 10 PrOA
‘%:\: r f;"f"‘ |
=05 L—rr
o
— 00 < +
4 " . 1 : ] L I 2 {
0.0 0.5 1.0 1.5 2.0 2.5
Hh ] B T ) B RROKPHAR FR 7 (107)/m?)

(b

Bs DEMtKWMbmENRNERNH FITEBEQ01 4 1—6 A)
() EHEILE; (b)) A RHE

Fig.5 The Cumulative surface insolation estimated by GMS-5 and measured by the pyranometer

EHEM 10.2%

FEINESFH1 A28 H, EMEHH S
HERN 1.28x 107]/m?, T D EZBWAEHE 0.77 x
10°)/m* , FHEB K, 27,2001 41 A 28—29 A X
RANEHXMEIHE X Sem B, SR R HEE
WEHREE DERESECLE, MBI FEW R
HRMRA. FHMA GMS # 1k DEME WotE#E X
ERFN=ME FLUEEXAESTFTRELENR T
[T RV 98

34 DIERRARMRMEXMAERNGR

A% 2000 4F 4 A—11 A %0 2001 £ 1—6 A K
GMS-5 DREEIEEREBR T AEMX A Rit XIHE
HMunE e(HF,2000F 12 AR BTERE KR LTS
E)o MNHETUER,7 A KHERERIREK. 1A
ik B E/N 6 H 4 v BE R VL #E 2 (7] /5 FY 2= 15 £ B
Y K 11 4 B b TET A BH 38 5 087D o

T T

— T
....... T P
. gl |
S LN
= =
B 4 : —
<3 3 )
®, / -
Fo T '
! i
L L
0 1 2 3 4 5

6 7 8 9

H

10 11 12

e wMEXaEHRHERSFEEIL2000F 4 H—20014F6H)

Fig.6 The variation of cumulative insolation in Hefei district( from April of 2000 to June of 2001)



http://www.cqvip.com

D000 http://iwww.cqvip.com|

%6 BWAER%E . GMS-5 SR T EZ W # i K FH 2885t 471

Scattering and Emitting Layered Media[ J]. Appl. Opt., 1988, 27,
SA 2502—2509
4 ZEie
Kneizys F X, Shettle E P, Gallery W O, et al. Users Guide to
LOWTRAN7. AFGL-TR-88-0177, Bedford MA, 1988

=3 =
j;i*ﬁﬁﬂﬂ_m%%ﬂﬁiﬁ ’ EE GMS-5 ﬁ* Ik ‘\‘% [ 4] Tarpley J.D. Estimating Incident Solar Radiation at the Earth’ s Sur-

Egﬂﬂ%ﬁjﬁB‘Jﬁ?gﬁﬁﬁ%}iﬁig‘%”Tﬂgﬁ%i( face from Geostation Satellite Data[ J]. J. Climate Appl. Meteor . ,
FHEEAT. RENSERSHER SREENRES 1979. 18: 1172—1181

%3?%”&%3@—‘§I‘V£, *Eﬁé%ﬁﬁ 959 L\/{J:, B jlzfg 75 ] Dedieu G, Deschamps P Y, Kerr Y H. Satellite Estimation of Solar

N Irradic he Surf: f i 5-
7‘3‘%2’\]% 109% , m%?@;@l’%& 45W,/m? L 'j\] . ‘L}JL B rradiance at the Surface of Earth and of Surface Albedo Using a Phys
ical Model Applied to Meteosat Data[J]. J. Climate Appl. Meteor . ,

2 5 0T LU R BT AE T T SR A 1987. 26(1): 79—87

TR RSB T RAER kKA 1 (6] Pinker R T. Ewing J A. Modeling Surface Solar Radiation: Model
TRKHBESHEWMWYBEIE, B ZEBT/KEAITKHES Formulation and Validation[J]. J. Climate Appl. Meteor ., 1985,
SRR RN, RIE R ERE AR A TEE ., 24(5). 389—401

[7]1 Zhong Qang, Gui Jin' e. Estimation of Global Radiation over the
Qinghai-Xizang Plateau from Nimbus-7 Planetary Albedo Data’]J:.

BOW RERRERMT 0GR AR Acta Meteorological Sinica, 1989, 47(2): 165—172[ $h ¥ , i &
BEFHRALERELFEEGORLMEE, A EEF % . % Bl Nimbus-7 7 2 2% %46 5 % 8 & JR 1 1K (9 28 %8 4
ARGV THROGELBEG AL EE, HFE5 0 (.. SE 2 1989 .47(2) :165—172. ]
ﬁﬁ: %1%! [ 8] Lacis AJ, Hansen ] E. A Parameterization for the Absorption of So-

lar Radiation in the Earth’s Atmosphere [J]. J. Atmos. Sci.,

é} % 3 ﬁ (References) 1974, 31: 118—133

[ 9. Wei Heli, Zhao Fengsheng. Remote Sensing of Precipitable Water
from Infrared Solar Spectra[ J]. Chinese Journal of Quantum Elec-
tronice, 2001, 18(4): 315—319. [BE B . B RE. X LLHEN
KRB SBMLSEIEBRI]. & F 8B F¥E¥H, 2001,
18(4):315—319.]

(107  Zhou Jun, Wang Zhi' en, Han Jiecai et al. Variability Of Aerosol

[1] Tanre D, Derco C, Duhaut P et al. The Second Simulation of the
Satellite Signal in the Solar Spectrum (65)[R]. User Guide. Labora-
toire d’ Optique Atmospherique, Universite des Sciences et Technolo-
gies de Lille, 59655 Villeneuve d’aseq, France, 1986

[ 2] Stamnes, K, Tsay 5-C, Wiscombe W, et al . Numerically Stable Al-

gorithm for Discrete-ordinate-method Radiative Transfer in Multiple Optical Properties over Hefei During September 1993 To September

1994[ ]} . Acta Meteorologica Sinica, 1996, 10(1) ;: 81—95

Observation of Solar Irradiance at the Surface from GMS-5

WEI He-li, XU Qing-shan, ZHANG Tian-shu
(Key Laboratory for Atmospheric Optics of National High Technology Research and Development Plan ,
Anhui Institute of Optics and Fine Mechanics . the Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract: Downward solar irradiance at the surface of the Earth is derived from the apparent satellite reflectance mea-
surements from GMS-5 visible channel (0.4—1.1um) based on a physical model of earth-atmosphere system. The ab-
sorption and scattering of atmospheric molecule and aerosol on clear day are considered with standard mid-latitude summer
atmospheric model using the 6S, the scattering for other weather is abtained from the real-time satellite albedo and the
surface albedo acquired from the satellite measurements under clear sky condition. The effects of variations of aerosol and
precipitable water on clear day to the surface solar irradiance are considered. Compared to the real-time measurements by
surface pyranometer, the correlation coefficient is as high as 95% , the deviation is about 10% of mean daily solar insola-
tion. From the comparison, the accuracy of hourly solar irradiance estimated from GMS-5 in the text is improved.
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