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Analysis on the impact of non-spherical aerosol on polarized radiative
transfer in near-infrared band and its equivalent-sphere errors

HU Shuai, GAO Tai-Chang”, LI Hao, CHENG Tian-Ji, CHEN Ming, LIU Lei, ZHANG Ting
(College of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101 China)

Abstract; In order to estimate the impact of non-spherical aerosol on polarized radiative transfer, the
sensitivity of radiance and polarized radiance to aerosol shape was analyzed based on T Matrix method
and MACAR_VSPART. In addition, the simulation errors due to the approximation that taking the
non-spherical particles as sphere ones were discussed. The simulation results show that, for radiance
and polarized radiance, shape sensitivities are different at different directions. The angular distributions
of shape sensitivity coefficient are typical for specified solar zenith angles, which is helpful for the data
selection of remote sensing process to avoid the influence of aerosol shape. Obvious simulation errors
are caused by taking the non-spherical aerosol particles as sphere ones, especially for polarized radi-
ance. The impact of shape on upwelling diffuse light at the top of atmosphere is much stronger than
down-welling diffuse light at surface.

Key words: non-spherical aerosol, polarized radiative transfer, sensitivity coefficient of shape, equiva-
lent Mie scattering error
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Fig.2 The results of sensitivity analysis for different effective radius. Fig. (a) to Fig. (c) are the angular distribu-
tion of the sensitivity coefficients for effective radius =0.1 wm, 0.5 pm and 1 wm, respectively
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Fig.5 Equivalent Mie scattering error of radiance and polarized radiance for different effective radius. The sampling relative azi-
muth angles of the columns from left to right are 0°, 60°, 120° and 180°
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Fig. 6 Equivalent Mie scattering errors of radiance and polarized radiance for different solar zenith angles. The sampling azimuth
angles of each column are 0°, 60°, 120° and 180°
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Fig.7 Equivalent Mie scattering error of radiance and polarized radiance for different AODs. The sampling azimuth angles of each

column are 0°, 60°, 120° and 180°
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