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Physical Characteristics of Linear-shaped Convective Systems

in the Numerical Weather Model-based Precipitation Maximization Method
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The Numerical Weather Model-based Probable Maximum Precipitation (PMP) is widely used for assessing the
risks associated with hydraulic structures in river basins. Among the key methods for storm transposition to
target basins is the atmospheric boundary condition shifts (ABCS) method. This study proposes a new framework
within the ABCS approach, called Lower Layer Shifts (LLS), designed to estimate maximum precipitation caused
by linear-shaped convective systems in 2012 over the upstream regions of the Katsuragawa and Kamogawa River
basins. LLS involves shifting the boundary conditions of the lower troposphere northward to southward while
keeping the upper troposphere fixed. In the conventional ABCS method, shifting northward led to decreased 6-h
precipitation due to the transposition of dry air in the middle layer. While in LLS, precipitation increased by about

106% compared to the control run, indicating that the larger IVT in the Kii Channel and the terrain forcing of Mt.

Rokko play key roles in precipitation generation (155 words).
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