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Abstract: Total suspended matter (TSM) is an important water constituent, influencing seawater’s transparency
and primary productivity. Therefore, monitoring TSM concentration is of great significance for evaluating
marine ranch environments. Satellite remote sensing has significant advantages in terms of spatial and temporal
observations. However, the current TSM product of ocean color remote sensing is for large-scale regions,
lacking specific products for small-scale regions, like the marine ranch. In this study, we focused on the mussel

culture area around Gougqi island in Shengsi, Zhejiang province, and conducted four observation cruises during
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different seasons. Based on the in situ data, we proposed a remote sensing model for deriving TSM

concentration from the Landsat-8 satellite image with a high spatial resolution (30 m). The model validation

showed a good performance, with determination coefficient, root-mean-square error, bias, and mean absolute

percentage error of 0.72, 6.59 g/m3, 0.72 g/m3 and 29.8%, respectively. Subsequently, the proposed model was

applied to generate TSM products in the mussel culture area using Landsat-8 satellite images in different

seasons, and the spatial and temporal variations of TSM were further studied.
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Fig. 1 Study region and sampling locations of each cruise
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Tab.l Variations of measured total suspended matter concentration
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Fig. 3 In situ measured R, (1) spectra
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Tab.2 Eight spectral indexes for deriving TSM concentrations and their correlations with TSM concentrations
X BT AR B A AHICREL
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X, = =, 0.85
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Rrs (/ll)
X 1 = = 0.82
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X _— = =. 0.71
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Rrs (/11 ) + Rrs (/12)
X _ = = = 0.79
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Tab.3 Comparisons of the performance of different estimation models of total suspended matter concentration

JeREHEEL BIAIE R ey R MAPE/(%)  Biaslgm~  RMSE/gm

PR y=117:"" 0.71 34.5 0.94 6.25

Ry (655) TRHER y=0.43exp(0.92x) 0.45 33.9 0.58 8.13

P Re(443) LA = 0.99x+0.20 0.72 34.0 0.91 6.33

ZURAE y=704.51x"-24.16x+0.65 (.63 39.6 123 8.24

R RO y=0.54¢ " 0.61 53.9 1.85 1171

o= g [ Ris (655) FERsAY y=1.17exp(1.87x) 0.71 345 0.94 6.25

Ris (443) LA y=1.72x+1.19 0.45 39.0 1.41 6.44

TR y=291x"-2.47x+1.15 0.73 323 0.71 6.62

R PR y=0.56x"" 0.62 54.1 1.85 11.76

 Ris(655)— Ry (443) RG] y=1.16(1.68x) 0.73 33.9 0.90 6.26

P Res(655) + Rey (443) LRV y=1.58x+1.19 0.49 37.7 1.32 633

TR y=2.18x"2.16x+1.15 0.73 29.0 0.71 6.28
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Fig. 5 Model fitting and validation for estimation of TSM concentration
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