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Meteorological Situations of the Yamaguchi Heavy Rainfall on 21 July 2009
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Abstract

On 21 July 2009, heavy rainfall was observed in the south part of Yamaguchi Prefecture, Japan. Daily precipitation

reached 275 mm at Houfu City, where 13 people were lost due to landslides and debris flows. The strong rainfall was

concentrated in a band-shaped zone in 90-km length along the cost of Suo-Nada Bay, where was located to the south

of the synoptic-scale stationary front (Baiu front). Aside from the Baiu front, a local front was maintained over Suo-

Nada Bay during the rainfall. A group of convective radar echoes traveled from the west to the east, and strong echoes

successively formed just upwind of Houfu City, probably due to orographic effects. The process of the heavy rainfall

is still unclear, but the existence of the local front and the orographic effects for triggering convective clouds would be

key factors for the formation of the torrential rain.
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Fig.1 A schematic map of Yamaguchi Prefecture and the

places where the disasters occurred.
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home attacked by the debris flow (taken on 2 August
2009).
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Table 1 Historical records of the highest daily precipitation

at Houfu City.
I8 [ %8 (mm) Fpe
1 275 2009/7/21
2 221 1990/6/15
3 214 2005/9/6
4 203 1993/8/2
5 179 1980/7/1
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Fig. 2
temperature (shadings; units are °C) and wind vectors (a)
at the 1,000 hPa- and (b) at the 500-hPa level, based on the
initial data of the Japan Meteorological Agency Mesoscale
Model at 09 JST on 21 July 2009. The broken line indicates
a front in the surface weather chart.
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Fig. 3
equivalent potential temperature (0.) and the equivalent
potential temperature of a hypothetically saturated
atmosphere (6,") at Fukuoka city at 09 JST on 21 July
2009.
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Fig. 4 Distribution of rainfall accumulated from 05 to 15 JST on

21 July 2009 based on the analysis of radars by the Japan

Meteorological Agency.
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Fig. 5 Time variation of 10-minute rainfall on 21 July 2009

observed by raingauges of the Japan Meteorological
Agency at Shimonoseki, Ube, Houfu, Kudamatsu, Yanai
and Agenosho. Numerals in the parentheses indicate the
amounts of daily rainfall.
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Fig. 6 Distributions of surface temperature (contours; °C) and wind (a barb and a flag indicate 1 m/s and 5 m/s, respectively) from 00 JST

to 15 JST on 21 July 2009 based on the Automated Meteorological Data Acquisition System of the Japan Meteorological Agency.

Broken lines indicate convergence of winds.
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Fig. 7 Distributions of radar echoes on 21 July 2009 based on the 1-km composite radar data of the Japan Meteorological Agency.
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the Japan Meteorological Agency.
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