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Long-term Surface Insolation Derived from Satellite
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Abstract

Solar radiation is not only the primary energy sources of all life on the Earth, but also balancing the energy of
atmosphere. Solar radiation data can be applied to agriculture, building and energy resources region. In order to
understand the long-term trend of surface insolation in Taiwan during climate change, building of long-term dataset of
insolation is necessary. In this study, we use the visible and infrared channel data from Japan’s geostationary
meteorological satellites, which including Himawari-8, MTSAT-2 and MTSAT-1R, to estimate daily accumulated
surface insolation between 2011 and 2019. The correlation coefficient of daily accumulated insolation between
satellites estimation and 31 stations from CWB is 0.94, root mean square error (RMSE) is 0.003 MJ/m2, and the bias
of daily accumulated insolation is less than 2 MJ/m2. The results also show that the daily accumulated insolation
derived from satellites overestimated than CWB stations after 2014, and the monthly mean insolation in winter
increased slightly between 2011 and 2019.
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