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Classification and size distribution measurement of precipitation particles by
particle polarization lidar

Yasukuni SHIBATA, Ryosuke SATO
Tokyo Metropolitan Univ.,6-6 Asahigaoka, Hino. Tokyo 191-0065

Abstract: We proposed a particle polarization lidar that classifies raindrops and snowflakes based on polarization
information of individual precipitation particles. Individual precipitation particles are detected with a lidar signal with
a single pulse and are classified into raindrops and snowflakes using the depolarization ratio of each particle. In this
paper, we propose an estimation algorithm for particle size distribution. Particle polarization lidar measurements were
performed at Tokyo Metropolitan University on 10 February 2022. We report the relationship between depolarization
ratio and particle size and the vertical distribution of raindrops and snowflakes.
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Raindrop _, Table 1. System parameters of the PPL.
Snowflake ,* T

‘. | __Laserwavelength ___ _ L__l064mm _____
y | _ _Pulsewidth _ _____ _ :___l_O_ns_ _______
B Back | _ _Rangeresolution Az __ ,__ _LSm_______
scattering Elevation angle &; ! 42 deg.

-————-.————-l——— ————l— ————————————

Particle reflectance p, | 0.05 (Snowflake)
_________________ | __0.02 (Raindrop) _ _
| _ _Laser beam diameter dy 1 _ _¢ 100mm ___ _
| __Beamdiversence § __ | _ O.lmrad _____

ADC m Telescope diameter I ¢ 75.0 mm
- - - =SS CORCEE e b LT
Field of View , 5.0 mrad
Fig. 1. Block diagram of the PPL.
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Fig. 2. Correlation between ¢ and Dpp. Fig. 3. Variation of the size distribution
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Fig. 4. Classification distribution of raindrops and snowflakes.
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