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Abstract

The Sea of Japan in Hokkaido receives localized heavy snowfall owing to convective snow clouds. Herein, the
cell structure of convective snow clouds that caused heavy snowfall over Sapporo in February 5, 2022, as well as
the heavy snowfall process over the Ishikari Plain were investigated. The reflection intensity of X-band
polarization radar and the Cloud Resolving Storm Simulator (CReSS) results were used for these investigations.
Radar reflectivity revealed that the snow clouds passed over Sapporo from 1900 JST to 2100 JST. CReSS results
revealed a horizontal convergence band reaching over Sapporo between northwest and northerly winds at a
height of 250 m; the cells derived based on graupel and snow mixing ratios were concentrated along the coast and
inland areas, respectively. The vertical summations of snow number concentrations were larger near the coast
and around the Sapporo District Meteorological Observatory and smaller near the inland, consistent with the
snowfall intensity distributions. Consequently, snow crystals that form snowflakes were produced in large
quantities during coastal cell development and transported inland by northwesterly winds. The graupel mixing
ratio cell distribution expanded as the convergence zone oriented toward Sapporo. These results collectively
suggest that the snowfall maxima were observed in the inland areas.



