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Abstract The Total Suspended Matter (TSM) in the coastal water area and sea bays is one of the

important water quality parameters, and Hangzhou Bay and its adjacent waters are typical gulfs and off-
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shore waters with close relationships with humans. Satellite remote sensing is widely used for monitoring
and analyzing the concentration of total suspended matter in seawater. Satellite remote sensing retrieval
models of TSM concentration for Chinese Ocean Color and Temperature Scanner (COCTS) on the HY-
1C and HY-1D satellites and other typical ocean color remote sensors currently in orbit in Hangzhou
Bay and its adjacent waters were developed using in-situ measured data. The average relative errors of
the models are not greater than 19%. TSM concentration in Hangzhou Bay and adjacent waters from
2015 to 2022 was retrieved and merged from multi-source satellite data including HY-1C/D. The merged
products in this study have been validated against in-situ measured data with the linear correlation coef-
ficient of 0.72 and an average relative error of 26%. The results indicate that the inter-annual variation
of the TSM concentration in Hangzhou Bay and its adjacent waters is not significant in the period from
January 2015 to December 2022, and its linear variation does not exceed 0.5% of its annual average con-
centration value. The results of the study indicate that the TSM concentration and its temporal and spa-

tially variation characteristics in Hangzhou Bay and its adjacent waters can be effectively retrieved from
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space broad ocean color remote sensing payloads including COCTS on the HY-1C/D satellites.
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Fig. 3  Spectral curves of remote sensing reflectance at measured stations in the study area
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Table 1  Satellite data source information used in this study
75 fhkas /T W55/ km ZEAPER/m MESHRR/A e G R
1 COCTS/HY-1C, HY-1D 3000 1100 2 2018.09— (HY-1C)
2020.06— (HY-1D)
2 GOCI/COMS 2500 250 8 2010.06—
3 VIIRS/SNPP, JPSS-1 3000 750 2 2011.10— (SNPP)
2017.11—(JPSS-1)
4 MODIS/Terra, Aqua 2330 1000 2 1999.12— (Terra)

2002.05— (Aqua)
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Table 3 The formula coefficients and modeling evaluation indicators of TSM concentration remote

sensing retrieval models in Hangzhou Bay and its adjacent waters

o ias b by by HRFRER? SRR /(%)
COCTS 0.42080 22.79800 -0.33329 0.962 16.90
MODIS 0.60253 24.40700 -0.55732 0.965 18.80
VIIRS/SNPP 0.55215 24.25332 -0.50701 0.965 18.10
VIIRS/JPSS-1 0.49413 23.46630 -0.43409 0.964 17.20
GOCI 0.49282 24.08773 -0.43924 0.966 16.20
MODIS / Terra (a) MODIS / Aqua (b) VIIRS / Suomi NPP  (c)
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Fig. 6 Remote sensing retrieval results of TSM concentration from satellites covering the Hangzhou bay

and its adjacent sea area (acquired on 13 January 2021)
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NS AN B R L AR IR B R R 2R

3.3 IEHEERLERBEEN

I S0 TSM ¥ B 6 328 Ja B2 78 445 SR IR A 7 VT4
PRI LG LR A OC R B RFIAH X i 22 Evpp , 715
N W/

> (X - X) (- V)
R=—=L ; (11)
JZ (X = X)* (v - V)’
32°N
1000 &

31°NF

30°N+

Total suspended matter / (g-m

29°Nt

21°E 122°E

123°E

124°E 125°E

Bl 7 2021 4 1 A 13 HBUHIME R ILABITHEE, TSM ¥R JE
Z R TR B R G 45 R
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figure represents the percentage of effective remote

sensing data is less than 80%)
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and the location distribution of analysis sites
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