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Abstract Total suspended solids (TSS) in water plays a key role in aquatic ecosystems, due to its influences on
light propagation in waters and the biological functions of waters. With the bio-optical data collected during 2009—
2014 from Taihu Lake, Chaohu Lake, Poyang Lake, Pearl River Estuary, and Daya Bay, this work analyzed the
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remote sensing response bands for variations of TSS concentrations and constructed a remote sensing-based

quantitative estimation model for TSS concentrations in coastal and inland waters. The visible infrared imaging

radiometer suite (VIIRS) satellite remote sensing data were employed to obtain the temporal and spatial distribution

characteristics of the TSS concentrations. The results show that the model of the band ratio [R,. (865)/k4(555)]

contributed by different components of water can explain 81 % of the TSS concentration changes. In the model, the

R..(865) is the remote sensing reflectance at 865 nm and the k£ ,(555) is the attenuation coefficient of the waters at

555 nm. Compared with other empirical models that have been reported, this model has significantly improved

estimation accuracy. The verification results show that the model can be applied to coastal and inland waters. When

applied to pre-processed VIIRS satellite remote sensing data, it can reveal the spatial and seasonal variations of TSS

concentrations of in waters from Taihu Lake and the Pearl River Estuary.

Key words oceanic optics; water color remote sensing; case || waters; eutrophic waters
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Fig. 1 Distribution of sampling sites. (a) Taih Lake; (b) Chaohu Lake; (c¢) Poyang Lake; (d) Pearl River Estuary;
(e) Daya Bay; (f) Shitoukoumen Reservoir
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Table 1  Sampling sites information in the study area

Study area Sampling date Proxy Sampling site
Taihu Lake Apr. 23-May 2, 2010 THIL-201004 102
Chaohu Lake Oct. 15-16, 2009 CHL-200910 37
Poyang Lake Oct. 15-17, 2010 PYL-201010 47
Pearl River Estuary Aug. 11-15, 2014 PRE-201408 21
Daya Bay Aug. 19-21, 2014 DYB-201408 24
Shitoukoumen Reservoir May 20, 2009 STKM-200905 17
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Fig. 2 Spatial distribution of quasi-synchronous stations

from satellite observations and field measurements
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Table 2 Statistical characters of water variations contents in the study waters

Cruise com/(png s LY crss/(mg+ L) cs/(mg+ LY Coss/(mg+ L™
Average 12.98+13.88 41.32+35. 21 33.36432.93 7.96+4.57
THIL-201004
Range 0.13-46.98 9.90-162.73 7.68-145. 60 1.98-19. 65
Average 377.45+761.59 93.454160. 93 23.61415.16 69.844153. 04
CHIL-200910
Range 6.43-3580. 27 12.50-942. 00 8.50-67. 00 2.50-888.00
Average 8.39+6.25 57.96431.17 49, 93428. 15 8.03+3.41
PYL.-201010
Range 1.47-24. 65 19. 00—-168. 00 13.00-148. 00 3.60-20. 00
Average 1.4640.79 51.294-40. 47 42.71433.53 8.58+7.31
PRE-201408
Range 0.50-3. 33 11.60-191. 20 9.53-156. 00 2.07-35. 20
Average 3.64+1.88 24.6949.79 17.02+£6.96 7.6614., 26
DYB-201408
Range 1.53-7.94 14.55-44. 00 9.75-31.40 3.30-21. 00
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Table 4 Comparison of different TSS concentration estimation models from remote sensing

Model Model pattern R* 7rumse / Y0 Xuaeg/(mg+ LY

—7308.4X R, (672)"+1300. 3X R, (672)+29.7 0.19 102. 3 39,4

Sigle-band model — 128187 X R, (751)* —1009. 6 X R, (751)+33. 2 0.62 58.5 18.5
—184397 X R, (865)* +621. 1 XR,, (865)+30. 1 0. 67 51.4 15.3

Band-ratio model 414. 4X[R,.(865) /R, (555)]—18.7 0.70 46.8 13.3

791. 0X[R,(555)+R, (672)]—
Three-band model 0.14 107. 2 21.6
209. 8 X[R,,(488) /R, (555) ]+ 146.5
Our model 21374.0X[R,,(865)/k,(555)]—17.8 0.81 39.5 8.8
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Fig. 6 Temporal and spatial changes of c¢1ss in different water bodies. (a) Taihu Lake; (b) Pearl River Estuary
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Fig. 7 Variation curve of c¢1ss in different water bodies with latitude profile distribution.

(a) Taihu Lake; (b) Pearl River Estuary
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