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Construction of a scientific system for disaster prevention of heavy rain and
heavy snow using a small vertical radar network
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3,300,000

Three small vertical Doppler radars were deployed at fixed distance
intervals to measure precipitation phenomena in three-dimensional space. In addition, the shape,
water content, and velocity of rain and snow particles falling on the ground were measured by two
disdrometers. A method was developed to estimate the backscattering cross section of rain and snow
particles between the backscattering cross section by radar and the particle size and fall velocity
distributions using a disdrometer. We attempted to classify precipitation types using sufficient
statistics of the size and fall velocity distributions obtained by an optical disdrometer.
Furthermore, a convolutional neural network model system was constructed to classify precipitation

types using radar reflection spectra of a small Doppler radar.
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Dz 200 0 0 0 0| 0.995| 1.000| 0.998| 0.944
RADZ 1 157 42 0 0| 0.853| 0.785| 0.818| 0.886
RA 0 25 175 0 0| 0.806/ 0.875| 0.839| 0.888
SN 0 0 0| 200 0| 0.985 1.000| 0.993| 0.916
GS 0 2 0 3| 141 1.000| 0.966| 0.983| 0.892
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