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Analysis of Environmental Characteristics Focusing on Differences
Between Single-cell Guerrilla Heavy Rainfall and Multi-cell Heavy Rainfall
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In recent years, localized heavy rainfall events, particularly guerrilla heavy rainfall caused by
convective clouds in summer, have frequently caused disasters in Japan. This study examines
differences in environmental conditions between single-cell and multi-cell guerrilla heavy rainfall
using AMeDAS observations, wind profiler data, sounding-derived information, and XRAIN data.
From the summers of 2012 to 2024, days with maximum hourly rainfall exceeding 40 mm were
selected, excluding typhoon-induced rainfall. Cells were tracked and classified into single-cell and
multi-cell types based on Masuda and Nakakita (2014). Analysis of a 2013 single-cell case and a 2012
multi-cell case revealed wind inflows from Osaka Bay and Ise Bay in both cases, with stronger inflows
and vertical shear observed in the multi-cell case. Convergence intensified before cell development
in the multi-cell case. These findings suggest that convergence strength and vertical shear play key

roles in distinguishing single-cell and multi-cell events.
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