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, 23 km, (10, 11]
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1 bA, 2 =bQ) +pQ, 2 (5)
b Q) R )
Table 1 Input parameters of hydrolight (11
radiative tranger simulation b}, 2 = (550/A)0 03c(z)®* (6)
Variable Inputs :
Solar zenith angle 40° (b:().osmg.m'3’h:5mg.m'z’zma)(:]_()mlo‘:Zm;Q)
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Fig 1 \Variations of remote-sensing reflectance caused by nonunif orm
vertical digribution of chlorophyll concentration
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by nonunif orm vertical distribution of chlorophyll concentration when @ =0 5mg- m”
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The Influence of Nonuniform Vertical Profiles of Chlorophyll
Concentration on Apparent Optical Properties

X1 Ying' , DU Keping'", ZHANGLi-hua' , Zhongping Lee? , L | Xiao-wen'

1. Research Center for Remote Sensng and GIS, School of Geography, Beijing Norma University, State Key Laboratory of
Remote Sensng Science, Beijing Key Laboratory for Remote Sensing of Environment and Digital Cities, Beijing 100875,
China

2. Northern Gulf Institute, Missssppi State University , MS 39529, USA

Abgtract  Previous researches on ocean optics and ocean color were based on the assumption that inherent optical properties and
optically sgnificant constituents of seawater are homogeneous in the vertical direction. However , oceanographic observations
show that the assumption is not always exact and the vertical inhomogeneity of them existsin the upper ocean. The purpose of
the present research is to study the effect of nonuniform vertical profilesof chlorophyll concentration on apparent optical proper-
tieswith radiative trander model Hydrolight. The vertical profilesof chlorophyll concentration were approximated according to a
Gaussan function (Lewiset al , 1983) . The apparent optical properties of seawater with nonuniform chlorophyll concentration
profiles were smulated with Hydrolight radiative transer model and case-1 bio-optica model , and then compared with those for
homogenous ocean whose chlorophyll concentration was identical to the background chlorophyll concentration of inhomogenous
cases. The results reveal that the subsurface maximal chlorophyll concentration increases the remote sensing reflectance at the
blue wavelength and decreases it at the green wavelength, nonuniform vertical profiles of chlorophyll concentration change the
diff use attenuation coefficient profiles and the angular structure of thelight field in the seawater , and the diff use attenuation coef-
ficients maximum and average cosines minimum appear at the depth of the maximal chlorophyll concentration.

Keywords The vertical distribution of chlorophyll concentration; Remote sensing reflectance; Diffuse attenuation coeficient ;
Average cosines
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