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Development of a Novel Hydrometeor Classification Algorithm Using
Dual-Polarization Radar and Its Application to the Detection of Precursors to
Damaging Winds and Lightning
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We developed a novel hydrometeor classification algorithm using

dual-polarization radar and applied this method to cases of lightning, a downburst, and tornadoes to

investigate precursors. In lightning cases, we found that the lower positive charge, crucial for
cloud-to-ground discharge, corresponded to liquid water-containing precipitation particles (LWP)
above the 0° C level. In a downburst case, LWP aloft increased about 30 minutes prior, and hail
aloft increased about 20 minutes prior to the event, with downburst occurring shortly after hail
exceeded LWP. In tornado cases, we confirmed the detection of tornadic debris approximately 10
minutes before the tornado reached a damaged residential area. These findings show the potential of
the developed method to detect precursors for lightning and damaging winds.
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