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ABSTRACT An estimation of the clear sky irradiance is a crucial part of satellite based methods because it is employed to calculate
the clear sky index. Although the accuracy of the clear sky irradiance depends on the AOD (Aerosol Optical Depth) and TPW (Total
Precipitable Water) mixing ratio, data are difficult to acquire in real time. The Linke turbidity factor simplifies the data as a unique
parameter that describes the attenuation of solar radiation in terms of a clean and dry atmosphere. SoDa provides the Linke turbidity
maps all over the world, but those maps have low spatial and temporal resolutions. To estimate the clear sky irradiance over the
Korean Peninsula using satellite images, this paper presents a method to estimate the Linke turbidity factor using COMS MI, which is
operated by the Korea Meteorological Administration, and the clear sky irradiance using the ESRA clear sky model. The AOD and the
TPW derived from COMS MI were also used to calculate the Linke turbidity. Overall, the results show that the Linke turbidity factor
calculated from COMS MI has higher accuracy than that calculated using the SoDa data.
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Nomenclature A : solar constant (=1367 W-m ™ ?)
€ : sun-earth distance
A : spectral values. . . . .
m : relative optical air mass

w : total precipitable water §x(m) :integral Rayleigh optical thickness

[ : angstrom exponent

Y, : sun elevation at time t.
o : angstrom exponent (equal 1.3 . L . .
g P (eq ) TL : linke turbidity factor for a relative air mass
7 : aerosol optical depth
m equal to 2
G : global irradiance or irradiation of clear skies
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B :direct irradiance or irradiation of clear skies
D : diffuse irradiance or irradiation of clear skies
T.,: diffuse transmittance function

F,: diffuse angular function

I :computed irradiance

I :measured irradiance (ground truth)
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Fig. 1. Example of a monthly map of the Linke turbidity for
the world. These maps can be downloaded from the
Solar Radiation Data website.™®
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Table 1, Monthly rRMSE and rMBE

Seoul Wonju
rRMSE rMBE rRMSE rMBE
GSoDa TL G(,’()JIS TL GSoDu TL GC’ OMS TL GSoDa TL GC OMS TL GSoDa TL G(' OMS TL
19 0.873 0,288 0.850 —0,153 0,514 0,257 0,486 -0,232
2% 0,323 0,311 0.296 —0.239 0,308 0,356 0,264 —-0,147
3¢ 0,394 0.278 0.604 0,228 0.325 0.095 0.315 0.058
54 0,340 0.300 0.325 0.195 0,284 0,243 0.269 0,151
9¢ 0.827 0.461 0.821 0,448 0.660 0.326 0,653 0,311
10¢ 1,087 0,530 1,085 0,527 0,742 0.385 0,739 0.375
11¢ 1,215 0,577 1,212 0.576 0,846 0,441 0,844 0,437
Daejeon Pohang
rRMSE rMBE rRMSE rMBE
GSoDa TL GCO]IJS TL GSnDa TL GC' OMS TL GSnDa TL GC OMS TL GSoDa TL GCOJIS TL
19 0,370 0,370 0.328 —-0,328 0.622 0.293 0.554 —0,182
2% 0,146 0,329 0.090 —-0,264 0,114 0.230 0,040 —0,160
3¥ 0,147 0,189 0,140 —0.090 0.055 0,240 0.054 0,065
54 0.083 0,154 0,061 —0.151 0,118 0.065 0,086 0,022
9¢ 0,478 0,221 0,473 0,202 0,728 0.616 0.719 0,548
10¢ 0.619 0,214 0.617 0.204 0,955 0.590 0,954 0,564
11¢ 0,782 0,310 0,780 0.305 1,216 0,466 1,212 0,449
Jinju
rRMSE rMBE
GSoDa TL GCO]IJS TL GSnDa TL GC' OMS TL
19 0,522 0,319 0,446 —0,221
2¢ 0,156 0,366 0,122 —0,346
3¢ 0,214 0,226 0.190 0.046
5Y 0,192 0,254 0,170 0.090
9¥ 0.535 0,240 0.570 0,219
10¢ 0,694 0,285 0.693 0,274
11¢ 0,961 0,401 0.955 0.345
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