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Ka-band polarimetric radar observation of a low-pressure snowfall system
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Abstract: Ka-band polarimetric radar observation in Tsukuba was carried out on a snowfall system associated
with south-coast cyclone on 20 January 2017. Characteristics of polarimetric radar measurements related to
snow crystal types and the finescale structure of the snowfall system related to snowfall formation processes
were analyzed. During the snowfall period on the ground, two layers of radar echoes were observed at an
altitude of less than 2.5 km and an altitude of about 3.5 km. The generating cells with horizontal and vertical
scales of about 1 km were observed near echo top of the lower echo, which probably related to rapid growth
of the snow crystals. Their associated fall streaks reaching the vicinity of the ground were also found. These
finescale structures in the snowfall system likely contributed to the strengthening the snowfall on the ground.
The radar echo of the upper layer had remarkably large Zpr values of about 5 dB. Scattering calculations
support that plate-like snow crystals with high density mainly constituted the upper echo. These observation
results show the possibility of monitoring and early detection of snow crystals forming weak layers in
accumulated snow that could lead to avalanches by Ka-band polarimetric radars.
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