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Abstract

We have developed a new ground-based observation lidar system, Multi-Field of view-Multiple-Scattering-Polarization Lidar
(MFMSPL), The MFMSPLhas been designed to obtain the similar multiple scattering effects from space-borne lidar such as
CALIOP on CALIPSO satellite. It has also been developed to detect both of backscattering signals for parallel and perpendicular
channels from optically thick clouds. It is expected to offer detailed microphysical information from low-level clouds that has optical
thickness much larger than 3. The MEMSL has four telescopes with different angles, ranging from 0 to 45mrad. respect to the
direction of laser beam to detect backscattering signals for parallel channels and another four telescopes for the perpendicular
channels. The outer receivers attached with larger angles generally detect the lidar signals from clouds located at upper altitudes due
to the multiple scattering compared with the inner receivers with smaller angles where it is only possible to detect the lidar signals
from cloud bottom. Therefore the information of optically thicker regions can be obtained than the conventional type of lidar with
small FOV. In addition, MFMSL is the first lidar system that can measure depolarization ratio strongly affected by multiple
scattering from optically thick cloud regions. The MFMSPL have been continuously operated at NIES since June 2014. Initial
analysis of the observed signals indicated expected performances. Angle and range resolved signals for both of parallel and
perpendicular channels have been successfully observed. And the received signals from outer receivers actually returned from clouds
at upper altitude than the inner receivers and the conventional type of co-located lidar. And the depolarization ratio from deeper part
of the clouds showed much larger values than those from . The knowledge from this study will be applied to satellite observation to
improve the treatment of multiple scattered lidar signals and to retrieve cloud microphysics.
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Fig 1. Time-height plot of observational signals for Fig 2. The same as Fig.1 except for depolarization
parallel channels by MFMSL on 9 Jun 2014. In order ratio

from the top, Ch.1, Ch.3, Ch5, Ch.7. As channel number
becomes large, the angle between laser and the direction
of the receiver become large. The time resolution is 10
seconds, and the vertical resolution is 6 m.
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