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Relationships between Precipitation and Moist Absolute Instability
during the Summer Season in Japan
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This study investigated environmental conditions during summertime precipitation events in Japan from 2006 to
2023 using mesoscale gridded data and radar/raingauge precipitation products. It focused on five regions with larger
amounts of precipitation and examined parameters related to stability and moisture, including the moist absolutely
unstable layer (MAUL). Results showed a strong correlation between heavy precipitation and deep MAULs. MAUL
volume had the highest correlation with precipitation occurrence among environmental parameters investigated in
this study, although some scatter was observed. By categorizing cases based on MAUL volume and precipitation
amounts, two rainfall types were identified: the "MAUL type" which occurs when MAULSs were greatly enhanced
and the environmental conditions become highly humid throughout the troposphere, and the "CAPE type" which

occurs when CAPE and temperature lapse rate become large and the convectively unstable state develops.
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