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Fig.1 Irradiance reflectance of water irradiation measured at Jiaozhou Bay
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Fig. 2 Surface turbidity distribution in Jiaozhou Bay
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Fig.3 Vertical distribution of turbidity in different months and at different stations
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Fig. 10 Comparison of the predicted and measured average particle size and model accuracy test
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Abstract: A remote sensing inversion model was developed based on multispectral data and the spatiotemporal
distribution of seawater turbidity and suspended solid particle sizes in Jiaozhou Bay in January 2021 and
March—July 2021. The model was developed using various mathematical and statistical methods to enhance the
accuracy of multispectral cameras and expand their drone-based applications in the sea. Analysis of the turbidity
and suspended particle size shows that the surface turbidity of the water in Jiaozhou Bay is low in winter and high
in spring and summer. Phytoplankton blooms in the spring, leading to the highest turbidity in May. The suspended
particles in Jiaozhou Bay consist primarily of very fine sand. The suspended matter particle size is strongly
influenced by the seasonal variation of the hydrodynamic conditions, leading to it being coarser in winter, relatively
finer in spring, and the smallest in summer. The correlation analyses between the irradiance reflectance of different
bands, as calculated from the multispectral data and turbidity, and suspended particle size indicate that the
reflectivity of the red band (660—-680 nm) has the highest sensitivity to variation in turbidity and particle size
parameters. Turbidity inversion models of various function types are constructed based on the band combination of
red wavelengths. The polynomial model based on the effluence of water irradiance at 450 and 660 nm achieves the
best-predicted results, with a correlation coefficient between predicted turbidity and measured turbidity of 0.82 and
a root mean square error of 1.448 FTU. The inversion models of the mean particle size are established by a band
combination based on the red light band and the backscattering coefficient. The polynomial models based on the
effluence of water irradiance at 555 and 660 nm are found to be able to predict the average particle size well, with a
predicted result root mean square error of 0.051 ¢ and mean relative error of 1%. The two types of remote sensing

inversion models that have been constructed can also be generalized and applied to other type-II water bodies.
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