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Remote sensing of cloud microphysics from the synergy use of cloud radar and lidar
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Abstract

We describe the cloud microphysical properties deduced from the synergy use of cloud profiling radar and Mie-lidar. The
following parameters can be obtained in the observations; radar reflectivity factor, Doppler velocity and LDR (linear
depolarization ratio) from cloud profiling radar, and backscattering coefficients at two wavelengths, ie., 532nm and
1064nm, and depolarization ratio from the lidar. The combinational use of the two active sensors provides a unique
opportunity to study; 1) cloud frequency of occurrence, 2) vertical distribution of cloud microphysics such as effective
radius and cloud water content, 3) Relationship between temperature, radius and fall velocity . We apply the algorithms to
the shipborne data obtained by Research Vessel Mirai in May 2001 in Pacific Ocean near Japan and in Sep. to Dec. in the
same year in Tropics. These systems also seem to be an effective tool to validate the General Circulation Model (GCM)
and aerosol transport model based on the GCM. The comparisons between the observations and model results are made
for these observational data and it is suggested the overall structure of clouds is well reproduced, while the model
underestimates the amount of high cloud s.
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Fig.1(up)Cloud frequency of occurrence detected by cloud radar, (down)the same as (up) but detected by lidar.
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Fig.2 Vertical distribution of averaged cloud occurrence. Fig3. Number of averaged overlapping layers
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Fig.4 The same as Fig.2 but comparisons with SPRINTARS. Fig.5 The same as Fig.4 but for MRO1/KO05 cruise
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Fig.6 (Up) Time-height cross section of effective radius of ice particles for the observational period of radio sonde during
MRO1/K02cruise, (down) ice water content.
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Fig.7 Relation between effective radius and temperature in MRO1/KO2.  Fig.8 Relation between velocity and radius.



