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Organization of M esoscale Convective Systems Causing Heavy Rainfall and Flash Flood
around Uji, Kyoto on 14 August 2012
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Synopsis

A heavy rainstorm occurred in the area from Uji City to Hirakata City on 13 and 14
August 2012. This paper studies organization manner of the mesosocale convective
systems causing the rainstorm using radar and numerical model data of the Japan
Meteorological Agency. At the first stage of the rainstorm event, warm moist airflow at
the lowest level coming from Osaka Bay was decelerated in the border between Hyogo and
Osaka prefectures and convergence of moisture flux occurred, generating back
building-type convective systems. After the second stage of the event when convection
was less active, wind speed over Osaka Bay increased and the moisture convergence was
intensified in the area from the eastern Hyogo Prefecture to the southern Kyoto Prefecture,
and convective systems of back and side building-type were developed. At the final stage,
a squall line-type convective system was created under the change of mid-troposphere
winds from westerly to northerly direction. The convective systems were almost stationary,
because convective cells were successively generated at the western edge of the existing
convective systems, although elderly convective cells were conveyed to the east by the
low-level westerly jet.
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K eywor ds: Yodogawa-channel-type rainstorm, Back-building-type convective system,
Flash flood
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Fig. 1 Rainfall estimated from theRadar/
Raingauge-Analyzed Precipitation datgKaiseki-
Uryo in Japanese) of the Japan Meteorological
Agency (JMA). (a) accumulated rainfall amount
from 19JST 13 August to 08ST 14 August 2012,

(b) areal mean of 1-hour rainfall amount (green) in
the area surrounded by the dashed line in (a) and
1-hour rainfall amount (blue) at the Amagase Dam,
Uji, Kyoto.
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Fig. 2 Synoptic situations at 21ST 13August 2012,

the beginning of the Uji rainstorm. (a) 500 hPa, (b)
surface, (c) IR image of the MTSAT satellite, and (d)
the vertical cross section of relative humidity (%) of
the JMA MSM analysis along the line from Ato B in

(b) .
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Fig. 5 Maps of radar reflectivity (dBZ) at the 1 km level
from the JMA radar network from 19 JST 13 August to 08

Fig. 4 Showalter’s stability index from the JMA JST 14 August 2012, and four periods during the Uiji
MSM analysis at 21 JST 13 August 2012. rainstorn even.
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Fig. 6 Time series of radar
reflectivity (dBZ) at the 1 km
level at 10 minute interval for the
area indicated by the rectangle at
19 JST of Fig. 5. Blue lines show
the location of Uji, Kyoto, solid
arrows movements of convective
cells, and dotted lines locations of
newly generated convective cells.
Red ellipses indicate BB-type
convective systems and triangles
merging of two BB-type
convection systems or BSB-type
convection system.
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Fig. 7 Locations of the Doppler radars (DRAW) at
the Kansai Airport and at the Osaka airport, and
their observation areas (circles).
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Fig. 8 Ground-relative horizontal winds at the &u® level deduced from dual analyses of the Kansai and Osaka Airport
Doppler radars overlaid on reflectivity patterns (dBZJhe red rectangle in (a) shows the location of Uji City.
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Fig. 9 One-hour rainfall amount (a), wind vectors and Wlnd speed at 950 hPa (b) and moisture flux divergence at
950 hPa in Period-I from the MSM forecast of IMA. (c)-(f) in Period-Il, (g)-(i) in Period-IIl, and (j) in Period-IV.
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