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Application of Satellite MODIS in Monitoring the Water Quality of Lake Chaohu

WU Min & WANG Xuejun
( College of Environmental Sciences; Key Laboratory for Surface Processes ,Ministry of Education; Peking University, Betjing 100871,
P. R. China)

Abstract ; Reliable, spatially covering and cost-efficient monitoring techniques of lakes are generally growing in importance as a
consequence of increasing symptoms of the on-going entrophication process. The Moderate Resolution Imaging Spectrometer ( MO-
DIS) is significant in water monitoring because of free getting, high spectrum resolution and short observation periods. Lake Chaohu
is one of the largest freshwater lakes of China and its pollution problem has attracted broad attentions. This research attempts to ex-
plore the possibility of predicting water quality using MODIS. In this paper, the water quality parameters such as the concentration
of chlorophyll-a, suspended solids and secchi disk depth of Lake Chaohu have been studied. Simple regression and multivariate re-
gression analysis were conducted to establish the relationship of water quality parameters with MODIS bands radiance. Results indi-
cated that significant relationships were found between them (p <0.01). Bands 1 =4 and 10 — 11 are very important in monitoring
the water quality.
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In(Chla) = 41.362 — 95.677 B,,/(B, +B,, +B,,) (R*=0.61) (1)
In(SS) = 13.296 In(B,,/By) + 5.418 (R*=0.53) (2)
In(SD) = 54.337 B,,/(B, +B,, +B,,) - 17.851 (R*=0.86) (3)
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Tab. 1 Combinations of MODIS bands radiancein correlation with water quality parameters of Lake Chaohu

S Sy S Sy Ss Se S Sg S Sio S Sio Sia
InChla  0.632 0.646 0.506 0.740 0.503 0.744 0.552 0.509 -0.706 0.653 0.737 0.715 0.770
sig. 0.001 0.000 0.010 0.000 0.010 0.000 0.004 0.009 0.000 0.000 0.000 0.000 0.000
InSS 0.555 0.581 0.441 0.695 0.438 0.683 0.531 0.503 -0.686 0.575 0.713 0.698 0.731
sig. 0.004 0.002 0.028 0.000 0.029 0.000 0.006 0.010 0.000 0.003 0.000 0.000 0.000
InSD -0.775 -0.769 —0.607 —0.864 -0.611 -0.873 -0.664 -0.615 0.806 -0.806 —0.850 -0.816 -0.893
sig. 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000
S Sis Sie Si7 Sig Sio Sa S Sy Sx Sx Sas Sa6
InChla  0.733 -0.752 -0.735 -0.736 -0.708 0.718 0.756 0.679 -0.779 0.537 -0.752 0.560  0.698
sig. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.004 0.000
InSS  0.702 -0.654 -0.709 -0.664 -0.679 0.654 0.684 0.613 -0.712 0.451 -0.695 0.586  0.627
sig. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.024 0.000 0.002 0.001
InSD -0.836 0.898 0.845 0.890 0.802 -0.861 -0.916 -0.810 0.927 -0.685 0.894 -0.611 -0.859
sig. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000

#:S, =InB,;S, =InB,;S, =InB; S, =InB,;S; =InB,;; S, =InB,,; S, =InB\(;S; =B, * B,;S, =B, -
B,;S,y =In(B,/B;);S,, =In(B,/B;);8,, =In(B,/B,y);S,; =In(B,,/B;);S,, =Ln(B,,/By); S;5 = (B, -
B,)/B,;S,s =(By;=B,)/B;;S,, =(B; =B, )/B,;;S;s = (Byy =By, )/Byy;S1s =In(B, % B,/B;) ;S,, =In(B, +
B,);S, =In(B, +B; +B,) ;S,, =B,/ (B, +B,y +B,;);S;; =In[B,/(B, +B; +B,) ];S,, =In[B;/(B, +B; +
B,)1;S,s=In[B,/(B, +B; +B,) ];S,s =In[ (B, +B,)/ (B, +B,) ].
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In(Chla) = 23.959 In(B,,/B,,) + 7.989 In[B,/(B, +B, +B,) ] + 16.802  (R* =0.63) (4)
In(SS) = 3.765 InB,, +12.18 In(B,,/B,,) - 12.727 (R*=0.54) (5)
In(SD) = —12.517 In(B,,/B,,) - 5.325 In[B,/(B, +B, +B,) ] - 5.059  (R*=0.88) (6)
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Fig. 3 Relationships between measured and predicted water quality parameters
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