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A Theoretical Study of Retrieving Cloud Optical Depth
from Total Solar Radiation

Qiu Jinhuan
{Instinte of Atmaspheric Physics, Chinese Academy of Sciences, Beifing 100029}

Abstract  This paper theoretically studies 2 method of retrieving the cloud optical depth from fotal
solar radiation and analyzes main sources of errors in the optical depth solution. Theoretical analysis
and numerical experiments show that accuracy of the cloud optical depth solution mainly depends on
the error of aerosol optical property, if the error of the aerosol optical depth is within 30% or the error
of its refractive index within 0.01, the error in the solution of cloud optical depth can be less than 15%.
Besides, this paper devolops a two—layer S—Eddington approximation with some empirical correction,
The accuracy of this approximation is higher than Eddington and 5—Eddington approximations. The
approximation is suitable for the present inversion algorithm by which details of extinction coeflicient
profiles of cloud and aercsol are not needed.
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