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ON THE METEOROLOGICAL CHARACTERISTICS
OF HEAVY RAINFALLS OCCURRED IN SHIMANE
AND HIROSHIMA PREFECTURE ON 14 AND 20-21 JULY 1988

By Masaaki Tanaka and Hisashi Epacawa

Synopsis

A case study of heavy rainfalls is made, which occurred in Shimane and
Hiroshima Prefecture from midnight to the early morning on 15 and 20-21 July
1988. The former maximum total precipitation recorded 395 mm and amount of 342 nm
concentrated within 6 hrs. at Hamada, the latter, 344 am and amount of 308 mm, within
4 hrs. at Misumi. '

These heavy rainfalls occurred in the warm sector of a weak cyclone passing
through the Sea of Japan. Before the occurrence of heavy rainfall, the atmosphere
was very moist and its stability was conditionally unstable. The heavy rainfalls
developed as a result of strong convective activity. These synoptic meteorological
coditions were maintained by inflow of warm, moist air due to the southwesterly
flow at low level and the cold, dry air due to the northwesterly flow at high level.
Some meteorological characteristics of these rainfalls are compared with those of
heavy rainfall on 22-23 July 1983.

Relations among 10 min. rainfall rate, wind and meso-scale pressure variations
are analysed. The results suggest that 4—5 meso-scale disturbances associated with
rain came from the Sea of Japan to the San-in coast and propagated eastwards with
a speed of 36 km/hr.
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Fig. 1. Weather maps of 500 mb (upper),
850 mb (middle) and surface
(lower) for 21h on 14 July 1988.
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Fig. 3. Variations of hourly preci
pitation on 15 July 1988.
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Fig.4. Same as Fig. 1 but for 21h on 20
July 1988.
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Photo. 2. Same as Photo. 1 but at h 3 m (JST) on
20 July 1988.

Fig.b. Same as Fig. 2 but for period from 9h on 20
to 9h on 21 July 1988.
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Table1. Extremes and characteristics of heavy rainfall
Data July 15 1988 July 20, 21 1988 July 22, 23 1983
Maximum total 395 mm 34.4 mm 270 mm 483 mm
recipitation Hamada M.1sum1 Kakg Misumi
P (Shimame) |(Hhroshima)
Maximum 84 mm 100 mm 55 mm 91 mm
houly rainfall (3h—4h) (23h—24h) (3h—4h) (almost 1h)
rate Hamada Misumi Kake Hamada
Rainfall 342mm6hrs. {308 mm.“4hrs(241 mm “6hrs| 455 mm /8hrs
concentration (th—="Th) (22h—2h) (22h—4h) (1h-9h)
rate Hamada Misumi Kake Misumi
Rainfall area coastal area along along west-north-west costal area
west-north-west to along west
more than to east-south-east
200mm east-south-east (45 km X 20 k) to east
(40 km X 25 km) (25 km X 60 km)
Table 2. Synoptic meteorological characteristics
Data July 15 1988 July 20 21 1988 July 22 23 1983
characteristics cold low : down the south |cut-off cold low. at Hokaido |cold low: weak
at 500 mb Pacific high: westerly Pacific high: westerly Pacific high: center
trough west over western Japan |west over western Japan above western Japan
Jet stream above western Japan above western Japan above western Japan
Wind direction | west-north-west, west west-north-west west-south-west, west
characteristics )
surface low weak weak weak
pass through the sea pass through the sea pass through the sea
of Japan of Japan of Japan.
surface front go down the san-in go down the san-in go down the san-in
district district district
warm sector warm sector warm sector
5. 8 Y (I

BiR - [LEHH OBRKIICRET 2BRICOVT, S TioE LB ohtiER?ic, SRE Nk
REMABIET B ELROLH I B,
1) ENRAIROBBICRE, SBRICHITREL, REL/ 100knX 7 — LORRBICL BB LW
MTHB, KRITR T 7 7 L v ¥+ ABRIC K BUBEALENELET 3,
2) EMIRS00mbDYxy bOETHADITAEL, 200 mElE DB 1,000 kB O &I
£y 5, MEOLAY I EBOREOHDHE & —KT 3,
3) MREEORAMEI 100m/hrBETH2 5, RRRBOSVIBTSEHEORGICL 3 :Eb
N5, REGERATI 500 mb OTEQBHBEVEEL B3 LV SHAINS 352, ARIOHFTIHESHT
B0,

4) FHOBLEDLSRAL T ZMMEHN LT 5 L ABMICERLL, TOFORILEL L EHBE->
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