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Estimation of the Sea Surface Radiation from
GMS-5 Visible Data
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ABSTRACT

Surface solar radiation over the sea is estimated using the visible and infrared spin scan radiometer
(VISSR) data onboard Geostationary Meteorological Satellite(GMS)-5 from January 1997 to December
1997 in clear and cloudy conditions. The hourly insolation is estimated with a spatial resolution of
5kmx5km grid. The island pyranometer operated by the Japan Meteorological Agency(JMA) is used
to validate the estimated insolation. The root mean square error of the hourly estimated insolation is
104W/m’ with 0.91 of the correlation coefficient. In the variability of the hourly solar radiation
investigated around the Korean Peninsula, the maximum value of solar radiation is found in June at
the Yellow Sea and the East Sea, while in August at the South Sea because of low pressure conditions

and front in June.
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FIGURE 1. Positions of JMA Pyranometers
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TABLE 1. 3 Pyrameter station of JMA used for the validation of the retrieval solar radiation

Possessor Position No. Latitude('N) Longitude('E)
918 24.199 124.098
945 25.497 131.136
pyranometer

971 27.050 142.110




4 Estimation of the Sea Surface Radiation from GMS-5 Visble Data

AZE7) 98 AE ARE ol g AL 7 %, r,E dde A od RiE o=
Ao 922 1 139 F 1o R F2700 o EFE, 1,5 o2z o3
5 ermalE #AHE FrE, g, £ do2E AT 9
=
B _ _ o)A AT Mg, o = Tl ShuE
Aol A #AEARE olgs dAt olt}, o] zZtzte] @ AE Fal= AFE o
- _ _ . = 17 A= i U F
ZF F40 A= EATA A BHFo= Aol wol WA I 1 r. a. 1.=
RolA Wbk A dagel AR & 970 B 3;
‘7"1' o 7] =& % . /K]E_i = 2 =] —‘E_‘ " 4 AdCl1S ansen y 117
el G] il fﬂﬂ Tt B Hulstorm(1981) ~22] 31 Mécher(1983)7} <t
Wbl gesbge weldd e wae 9 TR
S o) = °
HARE dPSA A FAsE W = e )
:rL.E_o] 0]ll= A O - 01-9,] )\101]/\-1 :rLzy]_ [e))]
ol Atk B dAFelr= Kawamura T Bl A e el o0
: i i AV ghol A gl @ F wAlg BdE
(1998)0] AA& RHlg o] gate] Bajd 7 etsel A5 a9l
of ed wyow WAk FAsQch WA T T AT
TES EFsh7] 8 2 A - A9 Ad S=(S;+Sp+S)-Ul—a)-A 5)
S olgdte] FEo] Y wWel TEo YL »
e Fradh T8 7e s 96 cos 0
A Aoz 94 Ao e TR o§ o714 RE el o8 MANEOlT an
- au h=3 w3 1= -
g 5 Qo A g Hut o] €6 BETE LT 2 A=A
— A=N Hm T IR= EU e I
g enel golme ol A gk T T T e e el
e A=) UL owm T =
o7 TE 4T Bl Tt o ' . _ i
o " 7t ¢z PRE FERe Ad984 39

o)X= Kawamura 5(1998)9]

ANG FERFHel Wl sde) @ 2ol

2 0 99 sAd P g2 s o 3

o= st TEIT] e Zot H nF

o agn BeE 2A e FEol 9

dsh 9 W2 vhrold mae Edy
T8

o] gl 790l 79 2% GMS-59] e Hxel 7wl

QA BEE UE Aol Al T8

Sr=Srt St Sa D o pxd me Qe 499 Aolg Fa

7N s dE A g Aw e © & 4 glen) olde WA ggEe Hm

A, s AR ALl g,k oofmEe]  F AT T ASw Wrisle old

o) ¢ Ul (Rayleigh) AFer QAbaolch o SAE FAS AHSF BAel] Ao

VISSRIGMS-52 58 9& 7iN9ge] Ang

S;=S T Te- (1—ay) - Ty 2) Yelato] mdlo] o3k Atow FHE fd

Sp=S-Ty-(0.5-(1—TR) T, 3) AAFERS 1997 195EH 12971x]2] A9
Si=S T, - Tp(l—ay) - Fe- W()(I_TA)<4) IMA APALAMA AF5<} vl ST

7t Aol @2 ti7]el o8 &5, WAL

A
R -
PHE BET o= 0F Fhol @ F



984 (W/m’)

FIGURE 2. Hourly fields of the solar radiation around East Asia (@) GMS-5/VIS imagery
Calculated sea surface solar radiation from the GMS-5/VIS imagery at August 15, 1997
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TABLE 2. Statistical comparison of the hourly retrieved data with the JMA pyranometer data. R is

the correlation coefficient

Satellite

JMA

mean pyranometer RMSE MBE r
Ishigakijima 425 417 105 -8 0.92
Minamidatojima 442 463 108 20 0.90
Chichijima 434 467 9 -17 0.91
Total 450 448 104 -1 091
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FIGURE 3. Solar radiations derived from GMS-5 satellite measurements and measured by JMA
pyranometers at the (a) Minamidaitojima region (b) Ishigakijima region (c) Chichijima region (d)
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FIGURE 6. Seasonal variation of the monthly mean fluxes over the South Sea from
1996 to 2002
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