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Radiation by Finite Cloud and Its Effect on Earth Radiation Budget

Liu Changsheng, Bian Huisheng and Hu Rongming
{Department of Atmospheric Sciences, Nanjing University, Nanjing 210008)

Abstract

Thres—dimensional radiative transfer equations were used to discuss the shortwave and longwave
radiative fluxes of the cloud array. The cloud shading effect, radiative interactions between the clouds,
and effects of the surface and the atmosphere were considered. The change rate of the reflectivity,
longwave radiation fluxes, and change of the sensitivity coefficient with the cloud fraction were calcu-
lated and compared with the results of a plane parallel cloud model. We find: 1) the plane parallel model
overestimates the Ax / AN, but underestimates the lonwave AF./ AN at small cloud fraction, while it
underestimates the Ae/ AN and overestimate the longwave AF ./ AN under nearby overcast condi-
tions; 2} over the plateau area the shortwave Aa /AN will be larger than that cver the plain arga; 3) if
two decks of cloud appear the sensitivity coefficient would be reduced.

Key words: radiation of finite clouds; effective cloud fraction; cloud sensitivity coefficient.



