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Abstract: We have developed a particle type discrimination method for the Multi-Field of view 
Multiple-Scattering Polarization Lidar (MFMSPL) system that is able to observe both parallel and 
perpendicular signals from optically thick clouds. It was possible to discriminate clouds, rain, aerosols, and 
fully attenuated pixels by the algorithm on basis of differences in their multiple-scattering characteristics. In 
addition, cloud phase was also partitioned into liquid and ice combining the attenuated backscattering 
coefficient and depolarization ratios. The algorithm was tested by simultaneous 95GHz cloud radar and rain 
gauge measurements. 
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Fig.1 Two-dimensional frequency distributions of 
clouds in terms of and attenuated backscattering 
coefficients ( ! ) for successive layers (x’) and 
depolarization ratio (δ) using Ch.3and Ch.4 on 
March ~ October 2015 for (a) all temperature, (b) 
Only for T < -20� , and (c) Only for T > 5� . 
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Fig.2 Time-height plot of attenuated back- 
-scattering coefficient from observed by 
MFMSPL (Ch.1) on 7th March 2015 (a) before 
noise mask, (b) after noise mask, (c) after cloud 
mask.  
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Fig.3 (a) Target area observed by MFMSPL 
combining all 8 channels, i.e., where lidar 
signal of at least one channel exceeded noise 
level, for the same data as in Fig.2.  
(b) Results of the particle type discrimination 
applied to the target area shown� in (a). 
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Fig.4 (a) Time-height plot of hydrometeor echo 
observed by 95GHz radar (FALCON-I) on 7th 
March 2015.  
(b) Precipitation rate observed by rain gauge 
on the same day. Note that the rate is 
estimated for every 10 minutes and 0mm 
indicate precipitation rate observed by rain 
sensor was smaller than 5mm/10min. 
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Fig.5 Time-height cross section of cloud 
particle phase (a) on 4th March 2015, and (b) 
on 20th March 2015.  
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