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Abstract: Based on geometry correction using ERDAS software and radiation correction using 6S model for HJ-1A hyper-spectrum
image( HSI) on May 2 in 2010 and the analysis of spectrum for water data and spectral data of hyper-spectrum image this paper
processes original spectrum data of 28 sample points using method of normalization and method of first-order derivation. Single-band
and band combination are selected to establish inversion models of the concentration of chlorophyll-a and solid suspensions. Choosing
the model with biggest correlation coefficient the spatial distribution map of the concentration of chlorophyll-a and solid suspensions
content in Taihu Lake is acquired. The research results show: Band-73 of hyper-spectrum image which has been normalized shows the
biggest correlation coefficient of the concentration of chlorophyll-a remote sensing sediment parameter shows the biggest correlation
coefficient of the concentration of solid suspensions the result is consistent with analysis of spectral data of hyper-spectrum image.
Average relative errors of predicted and measured values are within 30 percent. Spatial distribution map of water quality is consistent
with the result of field surveys. Therefore based on reference of the analysis of sensitive band of spectrum for water data HJ-1A
hyper-spectrum image can give quantitative estimation of water quality parameters in Taihu Lake.

Key words: HJ-1A; hyper-spectrum image( HSI) ; inversion models; chlorophyll-a concentration; solid suspensions concentration;

quantitative estimate

~ a ’
MODIS :
' HYPERION
’ :2011-01-04; :2011-04-06
: 20087ZX07528-
(TM) . (SPOT) . 05); - . (
( ASTER) ( MODIS) (2008 BAC34B07-03 2008 BAC34B01-2) ;
( HYPERION) D (1987 ~)

‘10 E-mail: yangtinggoon@ 163. com
. TM. SPOT. ASTER * E-mail: zhnies@ 126. com; zhanghui@ nies. org



3208 32

11 ~14

e 2081 274 284
9. <

Hyperion N NDVI
0 -1A
. 234617
a ¥ ey peX
2008 9 2
-1A. IB( HJ-1A. 1B) HJ-1A L
+30° 96 Fig.1 Distribution of sampling stations in Taihu Lake
h ;
1.2 m 135° (
: HJ-1A 0°) 40°
a L,
E,(0+) R_.=L,/E,(0+)
. R,
10
-1A a
a GF/C
48 h 90%
-1A Uv2401
665 nm+ 750 nm 1 1%
a
1
1.2
1.1 HJ-1A
2009 4 29 ~5 2 100 m 96 h
5 nm 115 450 ~950
GPS 28 nm 50 km 12 bit
100.
a a 1.2.1 HJ-1A
2.34 ~56.5 pgeL™! ;
4.28 ~65.35 mgeL~' . 1. (2009 5 2 ).
ASD Field Spec 2000 ™ (
Pro FR ( 350 ~ UTM WGS84) ERDAS 9.2

2 500 nm) . HJ-1A



11 : HJ-1A a 3209
UTM WGS84 nm | 680 nm
RMS 0.5 705 nm
2
1.2.2 HJ-1A 400 ~ 500 nm
560 nm 705 nm 2
HJ-1A 600 nm 680 nm
ENVI EFFORT Polishing 560 nm
; 705 nm
6S
~ (0.25 ~4 pm)
17 a * _ Gitelson
BRDF a
SOS( successive order of scattering) 600 nm
1680 nm
19 65
N N 780 ~810 nm
; N >0.025 mg*L~'
6S
. 0.045
0.040
; 0.035
0.030
; % 0.025
. = 0.020
' 0015 |
0.010 5
0.05 -
6S 0 1 | | 1
350 450 550 650 750 850 950
X~ Xy~ X, #H/nm
ACR( atmospherically corrected s
reﬂeCtance) Fig.2 Spectral remote sensing reflectance of Taihu Lake
y =x, X L=, (1)
ARC = y/(1.0 +x, x v) (2) HJ-1A
L, W+(m*+Srepm) ' i B66 ~ B98 3
20 650 ~ 820 nm.
a
2
2.1 1~2
2 350 ~950 nm
750 nm HJ-1A

2 560



3210 32

750 nm 682 nm
a . a Pearson
0. 975.
a HI-1A
% 0.02 ¢
0.01 28
0 20 8
20 a 3
3 HJ-1A
Fig.3 Reflectance after atmospheric correction a
B73
2.2 a 682. 785 nm Pearson -0.89
B,
a 1
20 a 3 By
a
1
Table 1 Model summary and parameter estimates
R? F df1 df2 P Constant bl b2
0.794 61. 629 1 16 0.000 188. 251 -181. 191
0. 894 63. 127 2 15 0.000 834. 425 -1649. 146 823.945
0.526 17.744 1 16 0.001 12 271. 853 -17.321
0.526 17.744 1 16 0.001 8. 15E-005 1511.573
1 4 S, =
0. 526 (Rsso + Rgzo) /( Ryso /Rgrp)
0.794
0. 894 N
<0.001 556 nm
a
1 : 550 nm 556 nm
Chl-a = —1649. 146x + 823.945x + 834.425 S. =( Ry + Rerp) /( Rys /Rirg)
() s
Chl-a a S,
B, . Pearson 0.914.
2.3 N
S,
550 B, B,
nm 670 nm * % . 555.725 nm  669.285 nm S, = ( B, + B,,) /
550 nm ( By /B)

670 nm Pearson
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Table 2 Model Summary and Parameter Estimates

R? F dft df2 P Constant b1 b2
0. 803 65.376 1 16 0.000 - 15. 649 477.235
0.819 33.856 2 15 0.000 1.593 101. 196 1790.570
0. 664 31. 624 1 16 0.000 4.559 17. 043
0. 664 31. 624 1 16 0.000 0.219 3.96E-008
0. 664 S,
0. 803
3
0. 819
<0.001
: 2 a
SS = 101.196x + 1790.570x> + 1.593 (2) Pearson
SS 3
3 HJ-1A
Table 3 Comparison of sensitive bands between measured spectrum and HJ-1A
a
/nm Pearson /nm Pearson
682 0.975 (Rsse + Rgro) 1 ( Rsse/Rgzo) 0.914
HJ-1A 682. 785 -0.89 (Rsss.705 + Rego.285) 1 ( Rsss 705 [ Rego 255) 0. 896
2 HJ-1A R 0.85
a 2
( RMSE) (RE) 2 a . 20
2
(R) 8 4
n 3.
2 (%ot i = Xope ) ’
~ mod i obs i 4 a
RMSE = (3) ‘
n Table 4  Evaluation of suspended solids model and chlorophyll-a model
Xood — Xops R* RMSE RE_ /% RE,../%  RE,../%
RE = =t "% 1000 (4) :
X s Chl-a 0.89 4.01 67.20 5.62 27.48
SS 0.87 7.02 55.56 0.37 22.21
% nod a
X obs a
4 5
R 0. 89
0 ~ 1 0.87
R 1 1 2 a 2
4 2
42 (RE,...)
30% 2 ( RMSE) 2
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