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Rain / snow classification using particle polarized lidar

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

Abstract:  Dual-polarized radars that operate at X-band frequencies (wavelength ~ 3 cm) to identify precipitation
particles have been developed. The ratio between horizontal and vertical reflectivity factors can determine the size and
shape of precipitation particles. But various precipitation particles (type, particle size, shape, inclination, concentration)
exist, and these precipitation particles coexist in the sampling volume of the radar. It is difficult to estimate the mixture
of precipitation particle types using dual-polarized radars. Then, a particle polarized lidar is developed because of the
rain-snow classification of individual precipitation particles. Individual precipitation particles are detected from single
shot lidar signals and, raindrops and snowflakes are classified from the depolarization of the precipitation particles.
This paper reports the classification principle of raindrops and snowflakes by the particle polarization lidar and the
result of lidar measurements at the time of snowfall on 23-24 January, 2021 at Tokyo Metropolitan University.
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Fig. 1 Block diagram of particle polarized lidar.
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Fig. 3 Time-height cross section of raindrops

and snowflakes on 23-24 Jan 2021 over Tokyo
Metropolitan University.
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Fig. 2 Example of range corrected lidar return
signals of P, and Py with a single shot laser.
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Fig. 4 Every 10 minutes changes in air

on 23-24 Jan 2021
Metropolitan University.
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