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Remote Chlorophyll a Retrieval in Taihu Lake by Three-band Model Using

Hyperion Hyperspectral Data
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Abstract: To retrieve chlorophyll a (Chla) concentration in Taihu Lake by three-band model, a field study was conducted on August 19, 2004
to collect water samples ( N = 38), which contained widely variable Chla (7.8-154.3 pg*L.™" ) and total suspended solids (65.0-190.2mg*
L™" dry wt), and the synchronous Hyperion images was also acquired as remote sensing data. After obtaining the approximate range of
wavelengths for the three bands by analyzing the inherent optical properties of Taihu Lake, the three-band models were spectrally tuned to select
the bands for most accurate Chla estimation. Finally Hyperion B34 (691.37 nm), B37 (721.90 nm) and B50 (854.18 nm) were selected to
establish a three-band model. The results show that strong linear relationship is found between analytically measured Chla and the three-band
model (r=0.934), which accounts for 87.2% of variation in Chla and allows estimation of Chla with a root mean square error (RMSE) of
13.93 pg*L™", whereas the traditional two-band models accounts for lower accuracies of Chla estimation Cspectral ratio» R* =0.844, RMSE
=15.41 pg*L™", and reflectance first-derivative, R* =0.831, RMSE = 16.00 pg*L™'). The findings prove that the three-band model is
applicable for Chla retrieval in turbid, productive inland waters and by using Hyperion hyperspectral data.
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Hyperion in Taihu Lake on Aug. 19, 2004
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Table 1~ Descriptive statistics of the optical water

quality parameters measured on Aug. 19, 2004

ZH N min max mean bR 22
Chla/pg*L.~! 38 7.8 154.3  51.5 39.5
% W% /em 38 12.0 2.0 22.0 5.2
TSS/mg*L~! 38 65.0 190.2  110.3 23.8
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Fig.2  Scatter plot of measured TSS and Chla
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Fig.3 Remote sensing reflectance curves of samples in Taihu Lake
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Table 2 Requirements of special bands setting in the 3-bands model
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Table 3 Process of three-band model tuning

ACHL A1/nm As/nm A3/nm AU B /nm T max
0 671.02 701.55 752.43
671.02 (426.82 ~ 925.41) 752.43 721.90 0.9271
| 671.02 721.90 (426.82 ~925.41) 833.83 0.9281
(426.82 ~925.41) 721.90 833.83 691.37 0.9337
691.37 (426.82 ~925.41) 833.83 721.90 —
2 691.37 721.90 (426.82 ~925.41) 854.18 0.9341
(426.82 ~925.41) 721.90 854.18 691.37 —
691.37 (426.82 ~ 925.41) 854.18 721.90 —
3 691.37 721.90 (426.82 ~925.41) 854.18 —
(426.82 ~925.41) 721.90 854.18 691.37 —
PN 691.37 721.90 854.18 0.9341
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Table 4 Parameters of Hyperion bands in three-band model

B Hyperion # Bt 5 03K /mm B % /om
A B34 691.37 10.3909
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Table 5 Precision comparison of Chla retrieval models using Hyperion data
i A N  R®  RMSE/pg L' PI4HRE % gL PR ZE %
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— sy [ R(701.55) - R(691.37)1/(701.55 - 691.37) 38 0.831 16.00 11.01 28.29
=42 [R-1(691.37) - R~'(721.90)] x R(854.18) 38 0.872 13.93 9.22 23.72
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Fig.6 Distribution of Chla in Taihu Lake retrieved by using Hyperion data, Aug. 19, 2004
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