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Remote Sensmg Monitoring on Spatlal leferentlatlon of Suspended Sedlment
Concentratlon in a River- Lakez’System Based on Sentinél-2 MSI Imaging-: A

Case for Sheng]m Lake and Connected Yangtze R1v_ér Section in Anhui Provmce

WANG Hang hang1 2, WANG Jie'*f CUI Yu #man '

(1. Sﬁhool of Resources and_Environmental Engmeermg, Anhu1 Umverblty, Hefei 230601, China; 2. Anhui Province Key Laboratory of
Wetland Ecosystefn Protection and Restoration; Anhiii’ Unlversrty, Hefei 230601, China; 3. School of Science, Anhui Agricultural
Universityy Hefei 230036, China)

Abstract: Carrying out monitoring of suspended sediment concentration in river and lake systems is of great significance for
understanding the laws of sediment transport in water and formulating policies on water environmental control. Taking Shengjin Lake
and the connected Yangtze river section in Anhui province as the study area, band reflectance of a Sentinel-2 MSI sensor is simulated
according to field spectral datasets, and the retrieval model is established by statistical regression from the synchronized suspended
sediment concentration measurements. Then, the retrieved results from 28 scene MSI images during 2017-2019 are used to analyze the
spatiotemporal variation of suspended sediment concentration in rivers and lakes, and the influence of water level variation on their
spatial differentiation is also discussed. The results show that: (D The retrieval model established by the ratio of the sixth band to the
third band of the MSI sensor is suitable for high-turbidity water type, with high accuracy (R* =0.863, RMSE =22.211 mg-L™").
2 Spatially, the suspended sediment concentration near the lake entrances, northwestern parts of the upper and middle lake areas, and
the lower lake is relatively higher, and that of Shengjin Lake is lower than that of the Yangize River overall except for in summer.
Temporally, the suspended sediment concentration in Shengjin Lake is relatively lower in summer and higher in other seasons, while
the connected Yangize River section exhibits the opposite intra-annual variation. @) The water level, which is caused by the
connectivity of rivers and lakes under the influence of the sluice, is the key factor affecting the spatial differentiation of suspended
sediment concentration in the river and lake system. The suspended sediment concentration in Shengjin Lake contributes to the Yangtze
River in dry and normal water periods, and that in the normal water period is more significant. In contrast, during the flood period, the
correlation between suspended sediment concentration in the Yangtze River and that in Shengjin Lake is not obvious.

Key words : Sentinel-2 MSI image ; Shengjin Lake; suspended sediment concentration; remote sensing retrieval ; water level
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Table 1 ~ Sentinel-2 MSI images and corresponding water level
5 FBC4E-H - ) AR KA LUK/ m i F
1 2017-04-02 Sentinel 2A 11.13 11.13 11. 14
2 20170721 Sentinel 2A 14.72 14.73 14. 88
3 2017-07-26 Sentinel 2B 14.25 14.17 14. 12
4 2017-10-24 Sentinel 2B 11.29 11.28 12.50
5 2017-11-03 Sentinel 2B 11.37 11.36 11.35
6 2017-11-23 Sentinel 2B 10. 74 8.77 7.95
7 2017-12-18 Sentinel 2A 10.32 9.82 7.09
8 2018-01-12 Sentinel 2B 10. 70 8.52 7.76
9 20180226 Sentinel 2A 10.76 8.61 7. 84
10 2018-03-13 Sentinel 2B 10. 82 9.11 8.20
11 2018-0323 Sentinel 2B 10. 84 10.5 8.19
12 2018-03-28 Sentinel 2A 10.79 9.39 e
13 2018-04-07 Sentinel 2A 10. 80 ' 8.75 764"
14 2018-04-27 Sentifiel-2A 10.77 —d 1017 " 8.476
15 2018-06-01 Sentiel2B 11.21 / 11415 M. 237
16 2018-07-21 _ Sentinel-2B 225 | 12.36 e 4
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Table 2 Comparison of different methods to build the models

A [
WBG 8] P
R? RMSE/mg-L ™!
TSS =341. 004x - 81. 333 0.734 30. 946
B6/B3 TSS =31. 530 - 215. 127x +604. 705x> 0. 863 22.211
In(TSS) =0.260 +10. 220 x — 4. 538 «* 0.702 22. 465
TSS = —53.897 —123. 386 In(x) 0. 828 24.914
TSS = —4.341 +22.284/x 0. 747 30. 182
(B3 -B6)/(B3 +B6) TSS =358. 406 — 1 159. 829 x +967. 575 »° 0.853 23.014
In(TSS) = —6.235 x +6.292 0.701 24.716
In(TSS) =6.218 —5. 846 x —0. 449x> 0.701 23.716
B7/B3 TSS =334. 670 x —74. 555 0.737 30. 742
TSS =12. 929 —97. 475 x +465. 358 «° 0. 831 24. 663
(B3 _B7)/(B3 + B7) TSS = —41.653 —113. 106 In(x) 0.813 25.977
TSS =337. 859 — 1 031. 993 x +817. 885 »° 0. 827 24.974
BS/B3 TSS =477. 466 x - 55. 354 0.771 28.73
TSS = —9.219 +128.308 x +541. 515 »* 0. 812 26. 006
TSS = —382.326 x +297. 967 0.704 32. 659
(B3~ B8)/(B3 + BS) TSS = —44.315 —207. 528 In(x) 0.795 27.157
TSS = —88. 110 +86. 031/« 0. 785 27. 848
TSS =530. 248 — 1242. 283 x +748. 516 «* 0. 817 25. 696
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Fig. 5 Retrieved results of suspended solids concentration in Shengjin Lake-Yangize River
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Intra-annual variation of suspended solids concentration in the Shengjin Lake-Yangtze River
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