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We renewed understandings of roles of upper tropospheric large-scale
circulation upon heavy rainfalls over Japan in warm seasons. First, we clarified effects of
interplay between an Atmospheric River and an upper-level cut-off-low upon localized heavy
rainfalls, with data analyses and numerical experiments of the Hiroshima Rainfall Event in 2014, and

confirmed it statistically with a long-term data. Next, we used 3D precipitation radar data from
TRMM and GPM satellites, to quantitatively relate rainfall characteristics to large-scale
conditions; jet streams and stability. We also statistically extracted ‘ extreme rainfalls (ER)’
and ‘ extreme convections’ with the TRMM data, and compared their rainfall characteristics and
their environments. A torrential rainfall event in July 2018 was studied in this context. The event
was an extreme of the ER, with moderate storm heights and a wide area, occurred in a very wet and
relatively stable AR-like condition in front of a stagnated trough.
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