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Observation of Precipitation and Snowfall Using Particle Polarization Lidar

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

Abstract: We developed a Particle Polarization Lidar (PPL) to identify raindrops and snowflakes based on their
individual polarization information. Existing dual-polarization radars can estimate particle size and discriminate
precipitation types, but difficulties arise in accurately estimating the Z-R relationship during snowfall and when
multiple particle types coexist. PPL measures scattering intensity and polarization from individual particles, enabling
classification and size measurements even in mixed precipitation. During PPL observations on February 10, 2023, at
Tokyo Metropolitan University, dry snowflakes dominated until 3 PM, then transitioned to "sleet" and eventually
raindrops. The observations matched well with temperature changes, indicating a melting layer at 250-300 m altitude.
PPL's targeted particle approach excels in classifying mixed precipitation regions and precisely identifying the
melting layer height.
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Fig.1 (a) Schematic diagram of the dual-polarized radar. (b) Schematic diagram of the particle polarization lidar.
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Fig.3 (a) Time—height cross-section of the range-corrected signal. (b) Distribution of raindrops and snowflakes at
Hino Campus of Tokyo Metropolitan University from 10:27 to 17:28 on 10 February, 2023.
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Fig.4 Temperature maps at 1000 hPa and 975 hPa pressure heights on 10 February, 2023. Geopotential heights at
the Tokyo Metropolitan University (TMU) are shown in each figure.
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