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Quantitative Estimation of Suspended Solid Concentration in the Lower Min River

Based on Multi-Source Synchronal Data
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University Fuzhou 350002 China

Abstract Three synchronal data collected on 2006-09-18 have been used in the study of the suspended solid concentration SSC  of the lower
Min River which are in situ sampled water data field-spectrometer measured spectral data and Landsat TM spectral data. Two models for
predicting SSC have been proposed one of which is based on field-spectrometer measured data and the other is on Landsat TM data. The
statistical analysis of the field-spectrometer measured data has revealed that the reflectance of the SSC at the 690 nm has the strongiest
correlation with the in situ-sampled SSC data. The regression model can be expressed as SS=116.2 R690/R530 - 33.4. Furthermore the
model built upon the ratio of the reflectance at 690 nm to 530 nm has the best fitness with the in situ sampled SSC data. While the best
predicting model for the Landsat TM data is achieved using the band combination of TM2 + TM3 * and is defined as SS=3793.7 Ry +
Ryp > —16.5. The assessment of the two models shows that the model on the field-spectrometer data has higher accuracy than that on the
Landsat TM data but the difference is not big. This suggests that the Landsat TM data are still valuable in the prediction of the SSC if the field-
spectrometer data are not available. Consequently the predicting model based on the Landsat data has been applied in the study of the SSC of
the lower Min River. The result shows that the model can efficiently reveal the SSC with its spatial distributional pattern features.
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Fig.1 Map showing the studied water area and the

water sampling locations
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Fig.3  Field-measured spectral reflectance of the water samples
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1
Table 1

Various regression models showing the fitness between field-spectrometer data and in situ sampled SSC data

R530

y= —194.78x +205.09

y=—-184.94In x + 10.44

R 0.632 0.632
R690 y=102.04 x —27.17 y=42.66 In x +53.41
R 0.852 0.844
R760 y =246.01 x +4.65 y=11.13 In x +52.75
R 0.825 0.800
R690/ R530 y=116.2 x-33.4 y=50.54 In x +60.0
k 0.941 0.934
R760/ R530 y=228.41 x +4.96 y=11.09 In x +52.2
R 0.837 0.814
2
TM2 + TM3 *
>0.8 2.3 R =0.855 t
0.79 t »=0.01
p=0.01 T™3
™2 TMI1 ™3 TM2 + TM3 *
2.1 ™
690 nm ™3 SS = 3793.7 Ry + Ry * — 16.5
™ 2.3
2 ™ 1

Table 2 Various regression models showing the fitness between TM data and in situ sampled SSC data

™
T™2 y=1335.8 x-47.3 ¥y =67 In x +220.7
R 0.836 0.824
™3 y=1654.5 x -58.0 y=78.7In x +260.7
R 0.850 0.844
T™M3 + TM1 ¥=930.9 x - 69.0 y=89.8In x+23.1
R 0.843 0.836
TM2 + TM1 y=816.7 x - 60.7 y=80.8 In x +207.3
R 0.833 0.822
T™M2 + TM3 y=T747.3 x-52.9 y=73.11In x +190.5
R 0.847 0.838
TMI + TM2 2 y=4100.4 x -20.4 y=40.4In x +207.3
R 0.843 0.822
T™M3 + TM2 2 y=3793.7 x - 16.5 ¥=36.61n x+190.5
R 0.855 0.838
1 TM1 TM2 TM3 3
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Table 3 Accuracy comparison between field-spectral-based
model and Landsat TM-based model
r RMSE
0.958 1=6.68> 190 =4.60 3.49
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Fig.5 Fitness between in situ sampled SSC and predicted SSC
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