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Parameterized Lidar Equation of Mulktiple
Scattering and its Retrieval Theory . I: Equations

Qiu Jinhuan

{Institute of Atmospheric Physics . Chinese Acadeny of Sciences . Bejing 100029}
H. Quenzel and M . Wiegner

{Melteorolagical Institute of Munich University)

Abstracts

In this paper, a parameterized lidar eguation including multiple scattering is developed .
This model is based on four factors, a geometry—extinction factor. an extinction distribution
factor , a forward scatter factor and a backward scatter factor . The first two factors characterize
the dependence of the multiple scatter compenent on the extinction coefficient distribution . luser
beam divergence and the field of view of the receiver as well as the diameter of the receiver .
The last two factors are introduced to denots the dependence of the multiple scatter component
on the scattering phase function .

This approximation is tested in 241 numerical experiments for ground based and space {or
alr )—borne lidars. These experiments cover very wide atmospheric conditions . including 14 at-
mospheric scatteting phase functions, homogereous and inhomogeneous atmospheric extinction
coefficient distributions, and different single scatter albedos ranging from 1 to 0.5. and two
cases of the ground—based lidar and spaceborne lidar . For multiply scattered ldar returns the
standard deviation of the parameterized solution from our Monte Carlo solution is less than
27% io the optical depth range of less than 4 for all experiments. The compuling time by our
method is only about one—ten thousandth of the one by the Monte Carlo method . The present
model is an adequate numerical modei to describe multiply scattered lidar returns and to use the
returns for determining aerosol or cioud optical properties.

Key words: Multiple scattering; Geometry—extinction factor; Scattering phase function ;
parameterization .



