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STUDY ON REMOTE SENSING ESTIMATION OF SUSPENDED
MATTER CONCENTRATIONS BASED ON IN SITU
HYPERSPECTRAL DATA IN LAKE TAI WATERS
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Abstract: Suspended matter concentration is an important parameter of water quality and water environment evaluation.
The field experiments including water quality analysis and spectrum measurements were carried out in 74 stations of Lake
Tai during 14 days from 8* Nov. 2007 to 21* Nov. 2007. After analyzing the correlations between remote sensing reflec-
tance and suspended matter concentrations, the results show that remote sensing reflectance in the range of 400 ~ 900nm
wave bands is highly and moderately related to total suspended matter (TSM) and inorganic suspended matter (ISM) con-
centrations, and the biggest Pearson coefficients for TSM and ISM all appear at 725nm, and they are 0. 883 and 0. 869 re-
spectively. And remote sensing reflectance is’ t related to organic suspended matter concentration. Neural network-models
of retrieving suspended matter concentrations were established by using remote sensing reflectance at sensitive wave bands.
As to TSM concentration retrieval, a neural network model with 6 nerve cells in connotative layer shows best, whose R® is
0.948 and RMSE is 4. 947 ; but as to ISM, another model with 4 nerve cells in connotative layer is the best one, whose R
is 0.956, and RMSE is 5. 104. Additionally, error analysis of neural network model and empirical model were conducted
by using test samples. Based on the above analyses, the conclusion is that neural network models with hyper-spectrum remote
sensing reflectance are more suitable for retrieving suspended matter concentrations of TSM and ISM than empirical models.
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0.844 8.549 0.855 9.717

a2 RETY OB EY

R? RMSE R? RMSE
2 0.754 10. 697 0.827 10.133
3 0.815 11.519 0.821 10.271
4 0.778 11.093 0.956 5.104
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Fig.2 Scatter-plot of measured and predicted total suspended

matter concentrations
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Table 2 Empirical models of suspended matter concentra-
tions and their accuracies

A¥Ex LRy ZREA R? RMSE F P .
R.(720) TSM y=3542.21-16  0.825 12.369 156 0.0001
ISM  y =10511x1.54 0.742 12.794 95 0.0001
R (725) TSM y=3191.8z" 10 0.822 12.442 152 0.0001
ISM y=9086.3x"4  0.738 12.914 93  0.0001
R_(730) TSM y=3103.721-%  0.814 12.564 144 0.0001
ISM y=8539.924  0.725 13.088 87  0.0001
R.(735) TSM y=2859.42"°1  0.790 13.035 124 0.0001
ISM y=7539.32"%  0.699 13.554 77 0.0001

* ROJ YL R 3, RMSE WA 5 L2 (e AT R 2, F VR R E, P
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Table 3 Error analysis of neural network model and em-

pirical model
BERY THEEY
B ZRERAY W2RMEER 20BN HERKER
BE(%)  MWRE(D) HMEE(%) HHRE(%)

64.90 21.67 45.17 21.15
2 24. 84 9.67 16.14 3.61

29.39 20.03 45.84 22.10
14 29. 66 27.41 15.86 19.70
17 24.36 17.83 37.51 33.06
18 12.92 17.27 11.17 18.46
20 3.02 9.93 134.09 35.20
22 22.58 16.82 39.09 35.37
24 58.62 22.42 55.59 24.91
28 10. 66 1.29 47.33 9.73
30 46.72 43.40 70.37 34.06
37 11.75 4.22 28.76 3.34
42 27.00 19.54 39.13 13.70
60 19.70 16.50 30.28 5.42
64 34.11 33.85 38.43 26.22
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Fig.3  Scatter-plot of measured and predicted inorganic sus-
pended matter concentration
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