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Analysis of inherent optical properties of Lake Taihu in spring and its influence

on the change of remote sensing reflectance
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Key Laboratory of Virtual Geographic Environment of Education Ministry, Nanjing Normal University, Nanjing 210046, China

Abstract: Absorption and backscattering characteristics are important optical properties and they are also two basic
parameters of bio-optical model. Remote Sensing reflectance is the basis for inversing water quality parameters and its
character mainly depends on absorption and backscattering of all kinds of optical active substances of water, so it is very
important to study absorption and backscattering characteristics of water and its influence on remote sensing reflectance.
Lake Taihu is one of the five major freshwater lakes and also a typically shallow inland eutrophic lake in China with an area
of 2338 km’ and an average depth of about 2 m. In this paper the in situ remote sensing reflectance and absorption
coefficients measured in April 2009 in Lake Taihu were firstly used to deduce backscattering coefficients of particles
combined with bio-optical model. Then we analyzed the absorption and backscattering characteristics of Lake Taihu in

spring, and Empirical Orthogonal Function ( EOF) was used to decompose remote sensing reflectance in order to analyze the
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influence of absorption and backscattering characteristics on the change of remote sensing reflectance. The results show
that; (1) Non-algal particle is the dominant factor which influences the absorption characteristic of Lake Taihu in spring,
and its average contribution rate to the total absorption coefficients ( exclusion of pure water) is 66.92% . While the
contribution of algal particles and CDOM to the total absorption coefficients ( exclusion of pure water) is relatively small and
their average contribution rates are 21.83% , and 11.25% , respectively. The specific absorption coefficient and the size of
algal particles in Meiliang Bay are all smaller than that in other areas of Lake Taihu, which means the package effect of
algal particles in Meiliang Bay is obviously larger than that in other areas. (2) The backscattering coefficients of particles
between 400nm and 750nm have a strong correlation with the concentration of total suspended matters and inorganic
suspended matters with the correlation coefficients larger than 0. 88, but a relatively weak correlation with the concentration
of organic suspended matters with the correlation coefficients less than 0.73. The multiple scattering has great contribution
to the total radiance of water surface and the average contribution rate can reach 93.46% . (3) The EOF analysis provides
three dominant modes which account for about 99% of the total variance of remote sensing reflectance in Lake Taihu in
spring, i.e. the first EOF mode accounts for 93% of the total variance, while the second and the third modes only explain
5% , and 1% , respectively. The backscattering coefficients of particles have an important influence on the spectral
reflectance, and the change of remote sensing reflectance of Lake Taihu in spring is mainly ruled by absorption and

backscattering of inorganic particles while the effect of organic particles is relatively small.

Key Words: absorption coefficients ; backscattering coefficients ; remote sensing reflectance ; empirical orthogonal function;;

Lake Taihu
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Table 1 Statistics of absorption coefficient and S of CDOM,NAP and CDM in Lake Taihu in spring

WA/ nm S %% Absorption coefficient/m™ S/nm™"

Wavelength AL Range FHIME Mean value AL {5 Range F-H{E Mean value
CDOM (240—280) 8.134—38.939 15.923+4.136 0.0171—0. 0251 0.0197+0.0016
CDOM (280—320) 3.017—20.718 7.797+2.783 0.0170—0. 0268 0.0203+0.0019
CDOM (320—400) 0.401—38.388 2.183%1.175 0.0145—0. 0269 0.0187+0.0023
CDOM (400—700) 0—2.105 0.188+0.259 0.0091—0. 0289 0.0171+0.0032
NAP(400—700) 0—24.610 1.775£2.502 0.0114—0.0149 0.0122+0. 0007
CDM (400—700) 0—25.274 1.963+2. 647 0.0117—0.0148 0.0130+0. 0007

CDOM ; Colored dissolved organic matter , 4 7] & P45 HL4) ; NAP : Non-algal particle, (2 2 Uk 4 ; CDM : Colored detrital matter, 45 (/% JE ) 5,
ETA G EME LY 5 AR R R 2
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