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Fig. 3 Schematic flowchart of building the diatom concentration prediction model
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Inversion model of diatom concentrations based on singular
value decomposition in coastal waters
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Abstract: Phytoplankton is a vital primary producer in marine ecosystems, and diatoms account for almost 40% of
the primary productivity in the ocean. Thus, estimating diatom concentrations plays a crucial role in understanding
marine biogeochemical processes and ecosystem evolution. In this study, we obtained in situ diatom concentrations
using the CHEMTAX program and phytoplankton pigment data from the Bohai Sea and the Yellow Sea collected in
June 2016 and July 2018. Furthermore, we established a model to estimate diatoms using measured remote sensing
reflectance (R;) based on the singular value decomposition method. The leave-one-out method accuracy test
showed that the accuracy of the model was relatively high (determination coefficient, R*: 0.80, P<0.001). The mean
absolute percent error (Mupg) was 58.62%, and the median error (Mg) was 39.12%. Validation by satellite—ground
synchronization R,s encouraged applicability of the geostationary ocean color imager (R*: 0.78, P<0.001, Mypg:
44.43%, and Mg: 35.55%). The spatial distribution of the inverted diatom concentration showed a high degree of
similarity with previous reports. A comparison with the three current inversion models and this study provides

technical support for continued diatom biomass research in coastal waters.

EET T

Marine Sciences / Vol. 46, No. 9 / 2022 35



