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Table 1 WCI wavelength optimization table

% BX Wavelength/nm HE R R
Coefficient of
Bl B2 B3 Determination
568 696 685 0.404
650 696 685 0.582
700 696 685 0.314
650 696 685 0.582
746 568 685 0.194
746 696 685 0.325
650 696 685 0.582
653 700 685 0.201
653 696 685 0.303
650 696 685 0.582

e HAAEURH R R R YIR G € ) BL. B2 BB
Note: Bold and oblique numbers represent the initialization fixed B1, B2 band.
#® 10 WCLH Bl B2 WBLRALIERE, #st
fffi€ B3 WBA 685 nm, K)o H77lifiE Bl B2
BB IR A R KAR ) 2 AN RO 568 Al
700 nm, %IRRT R K AR 2E 25 a A GG R
B E AN PBE,  RARBUR B R os Y1 ah
fRIE R Bl B2 BB, oy 4 41, MK 1 i
KT LA, BRI T EAA G 1€ 1 B,
B2 W BHE N 650, 696 nm, PiEAEN. WCI ) 3 4
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WCI =(Ry,, — Ryoe) / (Ros — Regs) (3)
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FeiF g e i, AEZIE AT s
Chl-a=0.055WCI+0.866 4)
;. Chl-a ORI 285 a &8, JT—IRENE:
FRYUE BB R 0.58, $J7HIR 2 (root mean square
error, RMSE) 4024, ZMXREHE, WK 4 s,

2
RMSE= /Z:(ymd—ely"bs) (5)
n
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SRS KK PRI 40 36 @ B, mg/m’.
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Fig.4 Relationship between WCI index and chlorophyll-a
content
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Fig.5 Relationship between WCI and water chlorophyll-a
content using different models
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Table 2 Model comparison table
R HEFME
WERK yimir w2

fEHI T B

Coefficient

Method Band/nm of Root mean Coefﬁci?nt Of,
d ... square error determination with
etermination
suspended
TG U Ak
Water R530 0.511 0.259 0.018
reflectance
S A T
Hoidk:
Water R882 0.659 0.216 0.02
first-order
derivative
reflectance
Jupt H“E.& R568/R728 0.367 0.295 0.001
Bands ratio
e bidi
1/R666-
Semi-analytical 1/1(27/30?.61{6752 0.377 0.292 0.055
model
WCI
Water — (R630-R696) ) 50, 0.242 0.001

chlorophyll-a /(R696-R685)
index
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Water chlorophyll-a retrieval index based on hyperspectral data

Wang Jinliang, Qin Qiming™, Li Jun, Lin Cong, Xu Ruofeng, Gao Zhongling
(Institues of Remote Sensing and Geographic Information System, Peking University, Beijing 100871, China)

Abstract: Water chlorophyll-a is one of the most important indices for water quality monitoring. Remote sensing
technology has strong advantages in monitoring both water and vegetation chlorophyll-a concentrations. Most of
the current study on water chlorophyll-a monitoring chose the sensitive band based on the water chlorophyll-a
spectral characteristics, and then established the inversion model. Some researchers established the water
parameters inversion model based on an analytical physical mechanism, which are more complex and difficult to
use in practice. And we also noticed that a vertical comparative analysis was needed for all these different
inversion methods in the same area, and a few researchers used the water chlorophyll-a absorption similarity with
leaf to build the water chlorophyll-a retrieval model. In this paper, a new water chlorophyll-a retrival index WCI
(Water Chlorophyll-a Index) was built from the land surface vegetation chlorophyll retrieval index MTCI (MERIS
terrestrial chlorophyll index), based on the in-situ water hyperspectral data and water chlorophyll-a content results
in the laboratory in July 2012 in the Lijiang River, Guangxi Zhuang Autonomous Region. The MTCI was based
on the fast climbing vegetation reflectance in 680-750 nm also called the “red edge.” The MTCI was easy to
calculate, and had a strong correlation with leaf chlorophyll-a content. From the beginning of 2004, the MTCI has
became the core algorithm of the land chlorophyll-a product on ESA Envisat satellite’s MERIS sensor. This index
is now widely used in land leaf chlorophyll-a retrival and net primary productivity (NPP) estimation. The WCI
index also uses the different ratio of characteristic bands to represent the water chlorophyll-a content. The WCI
index uses hyperspectral water reflectance at 650, 685, and 696 nm. We used the traditional method at the same
location to verify all these models’s effect. The traditional methods consist of the reflectance model, reflectance
ratio model, and the semi-analytical model (three bands model). The three traditional methods directly selected
the water spectral reflectance at certain bands. Spectral smoothing can reduce the band noise at certain extent, but
is easy to select the wrong band for the measured hyperspectral data because the absorption and reflection peak of
water spectrum has big differences in different water spectrum curves. Our research also moticed that the change
information of water spectrum was more useful compared with the water spectrum itself. Our results indicated
that the new WCI index showed the best coefficient of determination 0.58 and the least RMSE 0.24 compared
with the reflectance model, reflectance ratio model, and semi-analytical model. The test results also showed that
the WCI model can retrieve the water chlorophyll-a content effectively at Tianjin City Haihe River. This method
extended the idea of water chlorophyll-a content modeling from the view of the terrestrial vegetation
chlorophyll-a monitoring, and has certain instructive effect on water chlorophyll-a content monitoring. More situ
data of different water bodies is needed to verify the new model’s robustness and effectiveness.

Key words: spectrum analysis; remote sensing; models; water chlorophyll-a; hyperspectral data; Lijiang River;
water chlorophyll-a index
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