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

Hyperion Hyperspectral Data
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( L Institute of Remote Sensing Applications, Chinese Academy of Sciences, Beijing 100101, China; 2. Graduate University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: To retrieve chlorophyll a (Chla) concentration in Taihu Lake by three-band model, a field study was conducted on Augus 19, 2004
to collect water samples (N= 38), which contained widely variable Chla ( 7. & 154 3Hg* L™ ') and total suspended solids (65. 6-190. 2mg®
L™ " diy 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 stiong linear relationship is found between analytically measured Chla and the three-band
model (r= 0.934), which accourts for 87. 2% of variation in Chla and allows esimation of Chla with a root mean square error (RMSE) of
13. 93 Mg L~ ', whereas the tradiional twe- band models accounts for lower accuracies of Chla estimation ( spectral ratio, R?= 0. 844, RMSE
= 1541 U L', and reflectance first derivative, R*= 0.831, RMSE= 16. 00 Hg 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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[5~7]
5
[1] a
2 2
(Chla) ) ]
a 20 ,
2,3
70 [ ]’ :
a
, , 2
[9]
o 2
[4]
: 2008-1+26; :2009-02-13
5 a : (KZCXEYW-14-2)
2 (40671141, 40701126)
, ’ : (1980~ ), , s

, E-mail: ducong_ temp@ yahoo. com. cn



10 : Hyperion a 2905
Dall’ Olmo '™ "
a 2 (1) *
Chla o< [R™'(N) = R '(M)1 X R(N) (1)
, 3
a

, Gitelson

[12] [13]
Chesapeake a ,
EG-1 Hyperion
(:30m)
(242 ) )
Hyperion ,
a P
Hyperion ,
1
1.1
2004-0&-19
Hyperion
, 38 ( D.
GPS .
a (TSS)
, a 90%
2 | I4| 2
a 400~ 750
nm
1.2 Hyperion
Hyperion Hyperion L1R
, .LIR
70 = (VNIR) 172

0 10 20 km ] Hyperionf&f% X 13
1 20040819 Hyperion

Fig.1 Location of samples and the imaging area of
Hyperion in Taihu Lake on Aug. 19, 2004

(SWIR), 242 . 198
., VNR 2
SWIR , 196
, 426. 82~ 2395.5 nm, 10
e LIR ,
Hyperion ,
[1s)
MODTRAN-4 ,
0.90 e, 1 50000
, 0. 50 :
5% 5 ,
"< 0. 1%,
2
2.1
(Y .
a ,
(7.8~ 154.3 Hee 71y ,
s 29 an,

110.3 mg°L



2906 30

° ) ? a ”
1 2004-08-19 b a,
Table 1  Descriptive statistics of the optical water 3
quality paramé ers measured on Aug. 19, 2004 )
N min max mean

Chly Hge 1.~ ! 38 7.8 154 3 515 39. 5
/em 38 12.0 290 220 5.2 2.2

TSY mge 17! 38 65.0 902 1103 2.8

@ gyou (440) /m™ ! 38 0.7 22 14 0.4 R o ( ’ .

1) acpoy (440) CDOM 440 nm (8]

b) (2) .
a ( bu( M)

2) , (R’= 0.003), RON =<K oy ol N (2
a 5 K A ’
Hyperion ( 3 ,

9 N a
[
: (tripton) (CDOM) S
a 4 ’
200.00 - 3
’ R*=0.003 (3)-
175.00 |- a4 = Qwiaa + ACla+ Quptn+ ACDOM (3)
E‘* 150.00 | a )
= v . Chla < ach, a
e AL . o
% o o °°% . . ’
B 100001 * % . acla , a
e®, L4 . - 2 }\1 )‘29
75.00 | .
. , (4).
0 50.00 100.00 150.00 -1 -1 1| a(N)  a(h)
R ~ R o L -
M4t Falk fE /ug L (A) (%) K [bb( N) o bu( X)
) A (4
Fig. 2 Scatter plot of measured TSS and Chla A ke ’ bh( )“)
= by( ),
-1 -1 1 a( M) = a( )
RN - B () = LU ()
a( ) - a(k), A
: X S a X
X
E , ac( N) D aan( X);
) A tripon
( )\1)+ acoom ( )\1) = @yeipton ( )\2)+ acoov ( )\2),
0015
450 500 550 600 650 700 750 800 850 900 (5) .
B K/nm ’ » . :
R (M- R (X)
3 Hyperion 1 a(lh]ﬂ( )\'1) + awaler( )\1) - awalef( )‘Q)
Fig.3 Remote sensing reflectance curves of samples in Tathu Lake E b, ( 6)
a (6) a :



10 : Hyperion a 2907
A (hla » bb K 4
—=— Chla O B32
? 3 )\3 ? )\% —e— tription B35
a 3+ —— CDOM B40
—o— water
0, acia( M) + @uigm (%) + aaon( X) =O0. TE
La( ) = e ). E 2 hobo |
2 : = N
. bu(N) = b, a(A) P b k). 1!
(2) (7).
o bu( X) 0 . L
R( %) <K a( %) + br( M) 400 450 500 S50 600 650 700 750
K /mm
bb
~ K (%) o< K« by (7) 4 20040819
Fig. 4 Absorption spectra of Chla, tripton, CDOM and
(6) (7) ’ Ahla pure water in Taihu Lake, Aug. 19, 2004
; (8).
[R'(N)- R'(X)] X R(X) = aau( \) (8) ( X=700nm); N
: 3 ( X= 750 mm).
Ak s, (8) , Hyperion , 3 Hyperion
, B32 B35 B40. ,
a 2 2
2.3 , A> 630 nm
3 [21]
(A A XN 2 ( )
Table 2 Requirements of special bands setting in the 3-bands model
’ (not including b,)
3 >
) aga( M) > agy, (X)) 7)\(1)0 m R ?
4 20040819 38 3
Aigion (M) + @ cpoy (M) = 2\ 3\
( a ) 400~ 750 nm Qyigon (M) + @ cpon (M) ! :
( A (M) + @ (A3) + acpon X 730 im
NASA (A3)~0
o2y , a 440mm 675
nm 2 , 700 nm 2.4
O7 ’ 3
R , 730
nm 0. a s N XN
. 700 m : : [R (M= R (X)] xR( k)
, , a Pearson (r) ,
(
) - (3
2 : ,
, 3 3
: N @ la Hyperion . A= 67102 nm( B32) X'

(. A=675nm); X

= 701.55 nm(B35), X'= 752,43 nm( B40) . X



2908 30
3 b
Table 3 Process of three-band model tuning
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