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Remote sensing estimation of aquatic chlorophyll-a concentration based on Hyperion data in
Lake Taihu
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Abstract; Processed and analyzed the hyperspectral data — Hyperion on August 19" 2004, we estimated chloro-
phyll-a concentration using ratio and differential coefficient method in Lake Taihu. But these two models’ applica-
bility confined in single area and single phase. In this paper we used mixing spectral analysis model for extracting
chlorophyll-a concentration and mapping the distribution of chlorophyll-a concentration. The result shows that the
new style of remote sensing data Hyperion can be used for monitoring chlorophyll-a concentration, and that mixing
spectral analysis is an optimal method for estimating water chlorophyll-a concentration.
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Tab. 1 Major technological parameters of Landsat 7 and Hyperion

250 Landsat 7 Hyperion
L E [ 400 -2400 nm 400—2500 nm
Bz S ALY, B3 3 AN [F A S 10 nm
R 9 185 km 7.6 km
23 6] 3 AR 30 m 30 m
ik 3% = EHL U
W B 7 220

Pl 1 Hyperion 5 't R A8 7 K W) 19 62 2 Y 1]
Fig. 1 Cover area of Hyperion data in Lake Taihu
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Tab. 2 Water optical properties in Taihu ( part)

— BEWE sS ™ TP COD,.  Chla TOC
RIS
(em) ( mg/L) (mg/L) ( mg/L) (mg/L) (pg/L) ( mg/L)
1 18 94.2 1.07 0.17 5.51 18.49 11.24
2 18 97.3 2.76 0.36 7.94 97.65 9.52
3 15 92.1 2.62 0.35 7.30 87.89 9.41
4 13 105.8 2.16 0.40 7.35 97.04 8.69
5 15 134.8 2.53 0.38 7.60 89.84 8.61
6 18 117.6 1.69 0.35 7.02 65.62 7.93
7 12 120.9 1.58 0.27 6.62 67.21 7.70
8 12 112.7 1.53 0.25 6.25 66.40 8.24
9 18 87.9 2.40 0.31 7.51 52.59 9.06
10 18 110.9 1.50 0.21 6.03 35.15 7.49
11 14 125.5 1.20 0.22 5.73 37.11 7.41
12 26 102.9 1.26 0.09 4.11 23.4 46.53
13 28 97.9 1.83 0.10 3.77 19.53 6.29
14 23 127.2 1.26 0.11 3.88 7.81 6.51
15 24 129.5 1.33 0.14 3.87 11.72 7.02
16 26 114.9 1.16 0.25 6.54 54.68 7.31
17 23 130.9 2.07 0.32 7.63 76.17 7.09
18 24 116.3 2.04 0.31 7.63 60.54 7.98
19 24 108.5 2.08 0.30 7.74 89.84 7.61
20 16 190.2 1.58 0.23 6.59 39.62 6.86
21 22 110.2 1.23 0.17 5.29 25.39 7.59
22 29 85.8 1.18 0.14 5.30 29.30 7.45
23 27 73.1 1.28 0.11 3.99 23.44 6.66
24 29 86.7 1.23 0.11 3.93 17.58 6.67
25 28 96.2 1.11 0.11 3.94 17.58 6.41
26 27 91.9 0.75 0.12 4.07 11.72 6.70
27 24 119.6 1.17 0.11 4.20 17.58 6.50
28 24 134.7 1.95 0.18 4.07 11.72 6.23
29 27 133.1 1.42 0.14 4.01 9.76 6.52
30 24 121.4 1.25 0.15 3.93 13.67 5.91
31 28 100.6 0.73 0.13 4.26 9.77 6.95
32 27 88.1 1.08 0.14 4.66 23.44 6.65
33 25 96.9 1.00 0.15 5.43 41.01 7.38
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Fig. 2 Pre-processed result of Hyperion data

(A Radiance of one point in original data; B: Reflectance of one point in atmosphere corrected data )
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Fig.5 Chl. a concentration in taihu and meiliangwan areas based on ratio analysis results
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Fig.7 Chl. a concentration in taihu and meiliangwan areas based on analysis results
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Fig. 8 End-members of Chl. a and water
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Fig. 11 Mixing spectral analysis Result of Chl. a concentration in Lake Taihu and Meiliangwan
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