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Analysis of Precipitation Systems Causing Short-duration Heavy Rainfall,
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Synopsis

Summer heavy rainfall in Japan is often caused by cumulonimbus clouds, with regional
variations influenced by topography. Thus, understanding regional precipitation systems is
essential. This study analyzes spatial structure and environmental conditions of precipitation
systems that cause heavy rainfall in each region using AMeDAS precipitation, national composite
radar GPV and mesoscale numerical weather prediction model GPV. The precipitation systems that
bring heavy rainfall to Kyoto can be broadly classified into two types. One system features a linear
rainband northeast of Mt. Rokko, driven by a low-pressure area, an upper-level trough, and moist
air. The other is a localized rain area over Kyoto City, influenced by a Pacific high and convective
instability. In heavy rainfall cases in Fukui, it is believed that precipitation occurs under similar
environment regardless of duration of rainfall. Based on the characteristics of rainfall intensity
spatial distribution, it is considered that the contribution of localized precipitation systems is

minimal.
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Fig. 1 The average spatial structure and environmental conditions for each group extracted from heavy rain

cases based on data from Kyoto Meteorological Observatory. The first row shows the average precipitation

intensity for each group. The second row shows the distribution of the average sea level pressure and near-

surface horizontal wind for each group. The third row shows the distribution of the geopotential height and

horizontal wind at the 850 hPa isobaric surface for each group. (Kajikawa et al. 2024)
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Fig. 2 The average spatial structure and environmental conditions for each group, excluding direct heavy rain

cases caused by typhoons, extracted from heavy rain cases based on data from Kyoto Meteorological

Observatory. The first row shows the average precipitation intensity for each group. The second row shows

the distribution of the average sea level pressure, near-surface horizontal wind, and near-surface equivalent

potential temperature for each group. The third row shows the distribution of the geopotential height,

horizontal wind, and equivalent potential temperature at the 850 hPa isobaric surface for each group.
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Fig. 3 (A) A scatter plot of the observation dates and
times for cases where only the threshold of a daily
maximum I-hour precipitation over 20 mm was met.
(B) A scatter plot of the observation dates and times
for cases where only the threshold of a daily
maximum 10-minute precipitation of over 10 mm
was met.
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Fig. 4 The average spatial structure and environmental conditions for groups classified by observation time

from heavy rain cases of C extracted from Kyoto Meteorological Observatory, excluding direct heavy rain

cases caused by typhoons. Group C1 consists of cases observed between 14:00 and 20:00, while Group C2

consists of cases observed outside of these hours. The first row shows the average precipitation intensity for

each group. The second row shows the distribution of the average sea level pressure, near-surface horizontal

wind, and near-surface equivalent potential temperature for each group. The third row shows the distribution

of the geopotential height, horizontal wind, and equivalent potential temperature at the 850 hPa isobaric

surface for each group.
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Fig. 5 The average spatial structure and environmental conditions for each group, excluding direct heavy rain

cases caused by typhoons, extracted from heavy rain cases based on data from Fukui Meteorological

Observatory. The first row shows the average precipitation intensity for each group. The second row shows

the distribution of the average sea level pressure, near-surface horizontal wind, and near-surface equivalent

potential temperature for each group. The third row shows the distribution of the geopotential height,

horizontal wind, and equivalent potential temperature at the 850 hPa isobaric surface for each group.
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