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Dynamical Analysis of the Upper Tropospheric Trough on the Heavy Rainfall Events
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In recent years, heavy rainfall events frequently occurred during the Baiu season over the East Asia region.
Especially, the heavy rainfall event occurred over the Western Japan in July 2018 brought severe floods and
landslides. Some previous studies claimed that the upper tropospheric trough played an important role in forming
organized rainfall systems. In this study, we performed potential vorticity (PV) inversion to evaluate the influence
of the trough. As a result, the geopotential anomaly associated with PV of the trough reached to the surface and
enhanced the inflow of moisture to the baiu frontal region. The trough enhanced the dynamical upward motion in
mid and upper troposphere. In addition, the trough strengthened the low-level disturbance and the disturbance
enhanced lower tropospheric dynamical upward motion. This low-level upward motion was important for the

vertical transportation of moisture. Also, the negative temperature anomaly below the trough made the stability

unstable and enhanced convection as the trough approached.
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