a OPEN ACCESS

Journal of the Korean Solar Energy Society
Vol.39, No.3, pp.47-57, June 2019
https://doi.org/10.7836/kses.2019.39.3.047

pISSN & 1598-6411
elSSN : 2508-3562

Received: 03 June 2019

Accepted: 16 June 2019

Copyright © Korean Solar Energy Society

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
NonCommercial License which permits unrestricted
non-commercial use, distribution, and reproduction
in any medium, provided the original work is
properly cited.

ARTICLE

212/0k 91 A 7|8t ENRIRIIZ| =S S 3k

Cr2Fel dolojiMe] ¥xx e 5d 24

a7t . A - Aes . Qak*
ol

Oo

RO S AP AL 2|2 - FHME], MG
“HRO|UZI 7|2 T ARAOIURIRIY - HHMMIE], Holoi P

Analysis of Clear Sky Index Defined by Various
Ways Using Solar Resource Map Based on
Chollian Satellite Imagery

Kim Chang Ki** + Kim Hyun-Goo** * Kang Yong-Heack™ + Yun Chang-Yeol*

“New and Renewable Energy Resource & Policy Center, Korea Institute of Energy Research, Senior
Researcher

“*New and Renewable Energy Resource & Policy Center, Korea Institute of Energy Research, Principal
Researcher

TCon'esponding author: ckkim@kier.re.kr

Abstract

Clear sky indices were estimated by various ways based on in-sifu observation and satellite-derived
solar irradiance. In principle, clear sky index defined by clear sky solar irradiance indicates the
impacts of cloud on the incoming solar irradiance. However, clear sky index widely used in
energy sciences is formulated by extraterrestrial irradiance, which implies the extinction of solar
irradiance due to mainly aerosol, water vapor and clouds drops. This study examined the
relative difference of clear sky indices and then major characteristics of clear sky irradiance
when sky is clear are investigated. Clear sky is defined when clear sky index based on clear sky
irradiance is higher than 0.9. In contrast, clear sky index defined by extraterrestrial irradiance is
distributed between 0.4 and 0.8. When aerosol optical depth and air mass coefficient are relative
larger, solar irradiance is lower due to enhanced extinction, which leads to the lower value of
clear sky index defined by extraterrestrial irradiance.

Keywords: %74 2]4=(Clear sky index), 7]’38H(Meteorology), S Z] & cl}(Energy Englnee-
ring), 2]t ot A4 G4 719 A AFF(Chollian Satellite-derived solar 1rrad1ance) L1
A (In-situ measured solar irradiance)
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AFRONET : Aerosol Robotic Network
DHI : Diffuse Horizontal Irradiance
GHI : Global Horizontal Irradiance
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So : Solar constant (=1370 W m™?)
UASIBS — KIER : University of Arizona Solar Irradiance Based on Satellite — Korea Institute of Energy

Research
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Fig. 1 Solar resource map derived by UASIBS-KIER model with Chollian Satellite imagery from 2016 to 2017
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Fig. 3 Relative Frequency of & (red bar) and ;. (green bar) from January, 2016 to December, 2017
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Fig. 4 Scatter plot of global horizontal irradiance between /n-situobservation and satellite derivation when 4;is higher than 0.9
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Fig. 5 Relative Frequency of k. when k;,is higher than 0.9 (sky is clear)
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Fig. 7 Scatter plot of k.and kywhen ., is higher than 0.9
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