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Surface Solar Irradiance Estimation in Taiwan by Using
Himawari-8 Satellite

Cheng Kuang-Hao, Yeh Tzu-Ying, Weng Min-Chuan, Shee Li-Nan,
Chang Ho-Chun, Chang Yu-Cheng

Meteorological Satellite Center, Central Weather Bureau

Abstract

Surface solar irradiance is an important meteorological element on photovoltaic power plants and
agricultures. In this study, we use the band 3, band 13 and band 15 remote sensing data of Advanced
Himawari Imager which abroad Himawari-8 satellite to estimate high spatial and time resolution surface
solar irradiance data near Taiwan area. The astronomy effects, such as Earth-Sun distance, and the
absorption effects, clouds and aerosol optical depth in the atmosphere are considered in our algorithm. By
using one-year-period global horizontal irradiance (GHI) data from 20 pyranometers around Taiwan to
verify the algorithm, the result shows that the mean absolute error (MAE) of the GHI is 76.9 W/m?, and the
correlation coefficient is 0.91. The bias of satellite retrieval GHI is greater in summer than in winter, and
systematic underestimation in the noon but overestimation in the morning and the dusk.

Key words: solar irradiance, satellite retrieval, Himawari-8



