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In this research, we aimed to estimate the primary production of global
waters by utilizing remote sensing technique. For this purpose, we first compared three types of
water body primary production estimation algorithms and found that the most promising method is the
Theory-based primary Production Model (TPM), which requires the concentration of chlorophyll-a, the
photosynthetically available radiation, the assimilation number (PmaxB), and the light saturation
parameter (Ek) as its inputs. We then proposed a machine learning algorithm(ERFR), to retrieve PmaxB

and Ek from satellite observations. Evaluations with independent in situ data and matchup data
showed that the ERFR outperformed conventional empirical and semi-analytical algorithms, and could
well capture the variability of PmaxB and EK. Finally, we integrated the ERFR with the TPM as well
as other climatological satellite products (2010-2019) to estimate global daily depth-integrated
primary production.
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