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Spatial Variation Characterlstlcs and Remote Sensmg | Retrieval / of— Total

Suspended Matter in Surface Water of the Yangtze Rlver , .

LI Jiayrtiong' > HUANG Chang-chun' * | ZHA Yong WANG Ch SHANG Na-na' HAO Weisue' & ;
(1 School of Geoglaphy_ 5 Nvan]mg Normal University, Nan]mg 21002{ Chlna z Key Laboratory of Karst Dynamlcs Mlnlstry of Natural Resources/ Guangsi , ‘Tnstifiite of Karst-"
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Geology, Chinese Aeadem‘v of Geo ogical Sciences, Gulhn 541004 Chma) o / f -4 v .
Abstraet : Total suspended matter( TSM ) is an important parameter that deScfibes optical characteristics and water pollution level. Remofe sensing was used to obtain su§pended
méltter concenirations in théplanar water body, which cal méhitorsand analyze the reliability of turbidity)and polfution levels. Tn this study, a semi-empirical model of
suspenﬁe( | mAtter along the Yangtzé-River mainstream ( from Chongqml_g to Shangha1)was constructed based on the field measured hyperspectral data and suspended matter
conceniration and its’components, with reference to MODIS(1-4 band) , Landsat 8-(1 5 band) , Sentinel 2(2-6 band) , HJ-B1(1-4 band), and other commonly used band
ranges. The/results show that; (D) Turbidity and TSM of the Yangtze River mainstream increased from Chongging to Shanghai during the dry season, whereas the proportion of
OSM to TSM ( OSM/TSM ) decreased from Chongging to Shanghai. @) The spectral properties of chlorophyll-a were not obvious; however, it showed a bimodal spectral
characteristic of suspended matter concentration. Due to the low concentration of suspended matter in the water( < 114.68 mg-L "), the first peak value was significantly
higher than the second peak. However, peak reflection and position had an obvious “red shift” phenomenon in the direction of the wavelength. 3) The reflectance values of
the Yangtze River mainstream were most sensitive to the concentration of suspended matter in the 600-710 nm and 475-550 nm bands. Most of these fall in the green and red
band of MODI, Landsat 8, Sentinel 2, and HJ-1B satellites. Therefore, the commonly used satellites have a band setting to detect the inversion of turbidity degree index of the
Yangtze River main stream water body. The Sentinel 2 satellite band is most suitable for the inversion of suspended matter concentration in the Yanglze River mainstream. The
mean absolute percentage error( MAPE ) and root mean square error( RMSE ) of the optimal exponential model were 10.23 mg-L ™" and 23%, respectively.

Key words: suspend matter concentration; remote sensing inversion; empirical model; Yangtze River mainstream; spatial variation
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of suspended organic matter in the Yangtze River mainstream
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Fig. 3  Spectral characteristics of water bodies in the Yangtze River mainstream
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Table 1 ~ Optimal inversion model and inversion accuracy based on B;y;/Bss reflectance
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Table 2 Statistical table of jthe l')est 1nverql(én ‘model and jinversion accutacy, “of conimon remote sensing satellites

L HRRTT gt ) RERM_#mpa g i
] ¥ 5 N / ™ (R*) RMSE MAPE RMSE MAPE
- TSM/mg- 1~ y =0. 084 8eb 7042 0.86 11.16 0.34 11. 81 0.38
f ISM/mg- L~ y=0.047 772234 0.87 10. 12 0.35 11.74 0.31
MODIS (ISM/TSM) /% y=28.902 In(x) +92.737 0.75 4.26 0. 04 4.47 0. 04
Bl (620.672)/B4 (545.565) OSM/mg-L " y =0. 0753194 0.77 0.95 0.19 0. 56 0.17
(OSM/TSM) /% y=-28.9 In(x) +7.263 5 0.75 3.78 0.18 3.93 0.24
U /NTU y =0. 114 353675 0. 86 15.35 0.34 10. 37 0.35
TSM/mg-L ! y =0. 140 7+ 480 1% 0.83 17.82 0.27 11.21 0.26
ISM/mg-1~! y =0.081 6e* 87 0. 84 16.75 0.29 11.37 0.28
Landsat8 (ISM/TSM) /% y=27.975 In(x) +84.266 0.79 3.45 0.03 3. 11 0.03
B4 (630-680) /B2 (450515 OSM/mg-L " y =0. 108 1> 3478 0.74 1.34 0.23 0.55 0.24
(OSM/TSM) /% y=-27.971 In(x) +15.734 0.79 3.45 0.19 3. 11 0.19
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Table 3 Statistical table of empirical models of suspended matter concentration in typical lakes, reservoirs and rivers

NERS: U B IRAE SR AR Y

HF5E X MAPE/%  SCHk

Landsat 5 B2 (630.690) T B3 (520-600) TSM =0. 758 15" 683 13 LG 17 38 75.21 (8]

Landsat 5 B3 (520,600 TSM = -2.44 +1.36B3 (RENRIHT] 95.24 [9]

Landsat 8 B2 (4s0.510) ~ B3 (530.500) M B8 (500.680) TSM = —191. 02B2 +36. 80B3 + 172. 66 B8 +4. 57 HTETLAK 54.11 [14]

Landsat 4. 5 B2 g0.600) M B3 (s20.600) In(TSM) =11.071(B2 +B3)/B2/B3(11 H) Kb 46.86  [34]
TSM =8. 612 5¢™* 8775 (—2k%) 50. 14

HJ-1B B3 (530-600) 71 B4 (750-000) TSM =3 163. 7B3 -61. 728 (—2K) pNUiNE: 2] 67.48  [35]
TSM =9. 447 65" 8B+ (K 432%) 48.76
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