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Quantitative estimation of chlorophyll-a concentration in the northern part of Lake Taihu
using spectral reflectance
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Abstract : The quantitative relationship between Spectral Reflectance (SR) characteristics of water and chlorophyll-
a(Chl. a) concentration in Lake Taihu was analysed based on the in-situ data collected by ASD FieldSpec Hand-
Held Spectroradiometer. The results reveal that the Chl. a concentration can be quantitative retrieved using SR at
wavelength of 720 nm, or using the ratio of SR at wavelength of 806 nm and 507 nm. The model using SR at wave-
length of 720 nm is an effective retrieval model whether Chl. a concentration > 10 wg/L or Chl. a concentration < 10
wg/L, while the model using the ratio only retrieve Chl. a concentration effectively for Chl. a concentration <
10 pg/L. Tt was found that there is high correlation between Chl. a and the first derivative at 690 nm, also high cor-
relation between Chl. a and the second derivative at 702 nm through spectral derivative method, but the model re-
trieve accuracy using the first derivative or the second derivative is not significantly improved compared to the model
directly using SR. But the retrieval accuracy using the second derivative is a little higher than the model using the
first derivative. So it was concluded that the Chl. a Concentration in Lake Taihu can be retrieved using SR at wave-
length 720.
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Fig. 3 Correlation between Chl. a concentration and Fig. 4 Predicted Chl. a concentration versus

reflectance measured Chl. a concentration using Model 1
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Tab. 1 Correlation coefficient between Chl. a

concentration and band ratios

B HAE CHLA LnChla
R705/R680 0.877 0.750
R700/R680 0.817 0.744
R710/R680 0.834 0.757
R728/R680 0.855 0.763
R720/R680 0. 846 0.756
R715/R680 0.842 0.758
R700/R560 0.452 0.194
R695/R573 0.178 -0.100
R705/R550 0.616 0. 408
R706/R676 0.827 0.747
R700/R675 0.815 0.739
R520/R550 -0.658 -0.765
R445/R554 -0.488 -0.502
R525/R554 -0.624 -0.726
R554/R589 0. 655 0.549
R477/R700 -0.457 -0.315
R806/R571 0.862 0.701
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Fig. 5 Predicted Chl. a concentration versus
measured Chl. a concentration using Model 2
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Fig. 10 Predicted Chl. a concentration versus measured Chl. a concentration using Model 4
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