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Three Wavelengths Factor Model of Chlorophyll Concentrations Inversion Based

on Different Spectral Dominating Factors for Inland Lake
SHI Kun' LI Yun-mei' LIU Zhong-hua' XU YiHan' XU Xin' WU Chuan—qing’ ZHU Li’

(1. Key Laboratory of Virtual Geographic Environment Ministry of Education Nanjing Normal University Nanjing 210046 China;

2. Satellite Environment Application Center Ministry of Environmental Protection Beijing 100029 China)

Abstract: A hierarchical cluster analysis is applied to the data set of R spectra. Combing the inherent optical and measured water color
characteristics we determine factors of the variability for each class of R spectra. The R measured from Lake Taihu Chaohu Dianchi
and Three Gorges Reservoir can be divided into three spectrally distinct classes-class 1 class 2 and class 3. Class 1 is associated with
water optical property dominated by total suspended matter and phytoplankton. Class 2 is associated with water optical property
dominated by phytoplankton. And Class 3 is associated with water optical property dominated by total suspended matter. The three
wavelengths factor Chlorophyll a concentration inversion models were developed according to different class water optical characteristics
which means relative error and RMSE are 23.8% and 8.5 mg/m’ and have higher accuracy than the model developed without
classification.

Key words: Three wavelengths factor model; phytoplankton; total suspended matter; chlorophyll concentration; spectra dominating
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Table 1  Statistical bio-optical parameters

G+1

Ward

in different class waters

a, (675) /m ™!
TSM /mgeL ™!
OSM/mge-L~"
ISM/mg « L~
ISM/TSM
Chla/mg * L'
b,(532) /m~!
acpoy (440) /m -

.364 02 0
.013 84 33.
.787 11 16.
.22673 17.
. 757 369 0.
. 1383 48.
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0.97 675 nm 2
0. 68 685 nm Table 2 Tteration processes of three wavelengths
factors choosing for class 1 water
0.95 674 nm  ( 0.01)
R RMSE /mg*m ~*
a Ay Ay )\3
1 672 — 750 0.91 697 3.09 697
A 2 672 697 — 0.95 717 3.09 717
1.
3 — 697 717 0.97 678 3.07 678
ke 4 62 — 717 0.97 67 307 697
3
Table 3 Tteration processes of three wavelengths factors
choosing for class 2 water
B R RMSE /mgem ™
;sﬁ: A A A mgem
02 L — HKR=
. - -IHEU%IE‘ ‘ 1 675 — 750 0.91 700 11.2 700
620 640 660 680 700 720 740 2 675 700 — 0.93 737 11.19 737
Bt /nm 3 — 700 737 0.94 678 1118 678
4 675 — 737 0.9%4 700 11.18 700
8
Fig. 8 Pearson correlation coefficient between Chlorophyll
4
a concentration and a, 1)
Table 4  Iteration processes of three wavelengths factors
choosing for class 3 water
A U A R RMSE /mgem ~*
b, : ( ) L
0 (l()\3) ~ aw(A3) a 1 685 — 750 0.95 697 2.2 697
A bo(A): b 2 685 697 — 0.97 818 2.16 818
(A) >> b, (1) b 3 — 697 818 0.97 683 2.16 683
730 ~800 nm 4 685 — 818 0.97 697 2.16 697
‘ 750 nm
A, 5
750 nm Table 5 Tteration processes of three wavelengths factors
choosing for unclassified water
Pearson R
R RMSE /mg*m ~*
RMSE A A A
Ay 672 nm ( )~675 nm 1 674 — 750 0.91 711 11.3 711
2 74 711 — .92 74 11.02 74
( ) .685 nm( ).674 nm( 6 0.9 ? ?
3 — 711 749 0.92 663 11.02 663
) As 4 674 — 749 0.92 711 11.02 711
750 nm. 400 ~ 800 nm A, . 2
R 0.91 RMSE R
3 _ -
3.09 mg/m 697 nm ( 6): R'(678) -R.'(697) R, (717)-
Ay =672 nm A, =697 nm A, R '(678) - R_.'(700) R,_(737). R_'(683) -
R RMSE Ay RI'(697) R._(818). R:'(663) - R_'(711) R.
3 (749) TA
4
CANA, P,
A; 678,697 717 nm R a
RMSE 0.97 3.07 mg/m’( 2). A, A,

3~5).
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Chla = 174.97 R_'(678) - R_'(697)
R'(717) +9.2 3)
(R* =0.94 N =48 p < 0.001)
Chla = 148.92 R'(678) - R_'(700)
R'(737) +15.7 4)
(R =0.90 N =52 p <0.001)
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Fig. 12 Relationship between three wavelengths factor and

Chlorophyll a concentrations for unclassified water
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Table 7 Accuracy analysis of three wavelengths factor Chlorophyll a

concentrations inversion model for each class

MAPE /% RMSE

/% 1% /mgem ~?
80 1 23 3.07
80 0.2 19.9 11.18
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Table 8 Comparison of the predictive error from different models for each class water
Dall’Olmo Gitelson Sun
MAPE /% 51.7 45.2 87 86.8 44.3
RMSE /mg*m ~* 8.62 8.07 9.91 9.61 8.32
MAPE /% 30.4 33.5 47.6 34.6 45.5
RMSE/mg'm’3 14. 44 15.24 23.32 14.09 21.47
MAPE /% 74.5 53.6 81.5 50.2 83.3
RMSE /mg*m ~* 5.03 3.20 7.01 2.69 7.06
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