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Multiple scattering effects in the space-borne lidar signals from clouds
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Abstract

Contributions of multiple scattering can not be neglected in the lidar signals of cloud measurements from
space. This paper discusses the effects of multiple scattering on lidar signals and on retrieved extinction profiles on the
basis of Monte Carlo simulations and solution of the lidar equation using Fernald's equation. Lidar signals are simulated
by assuming some clouds model and calculating numbers of photons which come back to the lidar receiving telescope
after scattering by the cloud particles. To see the effects of the receiver field of view (FOV) on the contrinution of
multiple scattering to the received signal, the received photons are calculated for different sizes of the FOV. The lidar
signals simulated are solved for extinction coefficient profiles, which are examined in detail and discussed. Problems to
be solved in future are described.
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Fig. 1 Contribution of single scattering and multiple scattering to a satellite-borne lidar signal from a cloud

layer. The cloud layeris 1 km thick and homogeneous, and has an extinction coefficient of 1 km'l. The
cuerves are for different FOVs shown in the figure.
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Fig. 2 Extinction coefficient profiles retrieved from the total (single and multiple scattering) signal for the
lidar with 1.0 mrad FOV and 532 nm wavelength. a: Fernald's solution, b: Modified Fernald's solution
proposed in this study.

SHBDEE

INFTTHEDFHDELT, YIalb—Yary, 4V —BEOBELREDERNLER 2RO
B5ThHb, 5%IE. SVELDEEFNVIEOVTHBKOFEZITVZORELTR TV 2, BEOHETA
WX BABICEDSERIELOMIEFELZRE LT {,

198



