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ABSTRACT

Solar radiation that is measured at relatively small number of weather stations is one of key
inputs to crop models for estimation of crop productivity. Solar radiation products derived
from GK-2A and Himawari 8 satellite data have become available, which would allow for
preparation of input data to crop models, especially for assessment of crop productivity under
an agrivoltaic system where crop and power can be produced at the same time. The objective
of this study was to compare the degree of agreement between the solar radiation products
obtained from those satellite data. The sub hourly products for solar radiation were collected
to prepare their daily summary for the period from May to October in 2020 during which
both satellite products for solar radiation were available. Root mean square error (RMSE) and
its normalized error (NRMSE) were determined for daily sum of solar radiation. The
cumulative values of solar radiation for the study period were also compared to represent the
impact of the errors for those products on crop growth simulations. It was found that the data
product from the Himawari 8 satellite tended to have smaller values of RMSE and NRMSE
than that from the GK-2A satellite. The Himawari 8 satellite product had smaller errors at a
large number of weather stations when the cumulative solar radiation was compared with the
measurements. This suggests that the use of Himawari 8 satellite products would cause less
uncertainty than that of GK2-A products for estimation of crop yield. This merits further
studies to apply the Himawari 8 satellites to estimation of solar power generation as well as

crop yield under an agrivoltaic system.
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Fig. 1. Weather stations used to collect solar radiation observations for validation of solar

radiation estimates.
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Fig. 2. Scatter plot of root mean square error (RMSE)
of solar radiation estimates for Himawari 8 and
GK-2A satellite.
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Fig. 3. Scatter plot of normalized root mean square
error (NRMSE) of solar radiation estimates for
GK-2A and Himawari 8 by weather stations
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September(e) and October(¥).
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