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Three-dimensional modeling of physical properties of solid hydrometeors
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Quantitative radar snow-rate sensin? requires a breakthrough improvement on
the understandings of microwave scattering properties of solid hydrometeors. We have developed a new
instrument, which is named as the Multi-angle Snowflake Ima?er (MS1), to capture physical
properties of solid hydrometeors, such as a three-dimensional shape, snow density, fall velocity and
their size distribution. To estimate the snow density, the hydrometeor’ s mass measured by an
electrical-balance-type snow-gauge is divided by the volume captured by the MSI. The MSI is
validated by simultaneous observations with a 2D video disdrometer. To theoretically and
observationally infer the scattering properties and radar signals, the snowflake physical properties
and radar reflectivity factors were collected by using the MSI, multi-frequency precipitation
radars and other sensors at Hokkaido and Kanazawa Universities in winter seasons. Finally, the
preliminary observational data-set was developed.
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