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Understanding of Gross Primary Productivity (GPP) by photosynthesis plays an important role in
understanding terrestrial carbon budget. In recent years, wide-area estimation of continental and global
scale GPPs has been performed by applying machine learning using ground observations and satellite data.
However, many issues, such as large errors in tropical rainforests and croplands, were remained. The
purpose of this study is to evaluate how satellite-based Sun-Induced chlorophyll Fluorescence (SIF) data
can improve accuracy of GPP estimation. A site-scale 8-day mean GPP estimation model was constructed
using random forest regression at 79 sites across global. When using GOME-2 data with low spatial
resolution, there was no significant improvement of the overall model with or without SIF. A SIF product,
CSIF, estimated from OCO-2 SIF and MODIS surface reflectance showed a significant improvement. The
underestimation of summer GPP was mitigated at three sites that showed high GPP at peak times, such as
the North American Corn Belt. The estimation accuracy can be improved by introducing the satellite SIF
with high spatial resolution. In the future study, it will be necessary to further verify using the SIF data
provided by new satellite sensors such as TROPOMI and GOSAT-2.
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	Understanding of Gross Primary Productivity (GPP) by photosynthesis plays an important role in understanding terrestrial carbon budget. In recent years, wide-area estimation of continental and global scale GPPs has been performed by applying machine learning using ground observations and satellite data. However, many issues, such as large errors in tropical rainforests and croplands, were remained. The purpose of this study is to evaluate how satellite-based Sun-Induced chlorophyll Fluorescence (SIF) data can improve accuracy of GPP estimation. A site-scale 8-day mean GPP estimation model was constructed using random forest regression at 79 sites across global. When using GOME-2 data with low spatial resolution, there was no significant improvement of the overall model with or without SIF. A SIF product, CSIF, estimated from OCO-2 SIF and MODIS surface reflectance showed a significant improvement. The underestimation of summer GPP was mitigated at three sites that showed high GPP at peak times, such as the North American Corn Belt. The estimation accuracy can be improved by introducing the satellite SIF with high spatial resolution. In the future study, it will be necessary to further verify using the SIF data provided by new satellite sensors such as TROPOMI and GOSAT-2.

