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METEOROLOGICAL CHARACTERISTICS OF HEAVY
RAINFALL OCCURRED IN THE SAN-IN
DISTRICT ON 20-23 JULY, 1983

By Yukio GocHo, Chotaro NAKAJIMA

Synopsis

Heavy rainfall occurred on 20-23 July, 1983 brought about large disaster in the western
part of Shimane Prefecture. Especially high rainfall rates stronger than 50 mm/h are ob-
served continuously over the district for about 10 hours in the morning on 23 with the maximum
daily precipitation of 462 mm. Synoptic analysis on the heavy rainfall is made and some meteoro-
logical characteristics are compared with those in the cases of heavy rainfall similar to this one.
This heavy rainfall occurred in the warm sector of a weak cyclone over the Sea of Japan as a
result of convective activity, which originated in the inflow of warm and moist air due to the
south-westerly low level jet stream. This type of heavy rainfall has not been seen in the district,
though it has been seen occasionally in the Kyushu district. Cumulonimbus clusters were found
over the Sea a few hours before the occurrence of the heavy rainfall.
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Fig. 1 Distributions of daily precipitation and Fig. 2 Surface weather maps, for 20-22 July,
total precipitation for four days, from 1983. (From Daily Weather Maps,
20 to 23 July, 1983, in mm JMA)
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Fig. 4 Vertical time section of winds (a long
bard 10 knots) from 21 to 23 July, 1983,
over Yonago
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Fig. 5 Vertical distributions of potential temperature (left), equivalent potential temperature
(middle) and saturated equivalent potential temperature (right), from 9h (JST) on 21
to 9h on 23 over Yonago and for 21 h on 22 over Fukuoka, July, 1983
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Fig. 6 The same as Fig. 5, but for 21 h (JST)
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Fig. 7 (a) Distribution of PPI echoes at 2h 30 m (JST) on 23 July, 1983 (Hiroshima Radar),

white : weak echo, hatched : moderate echo, black : strong echo. The echoes
around the rader site were excluded

of echo every 10 minutes

Fig. 7 (b) Translation of PPI echoes for two hours from Oh on 23 July, 1983. x: position
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Fig. 8 Areas with blackbody temperature lower than —50°C from 18 h (JST) on 22 to 9 h on 23,
July, 1983, broken contour line : —50°C, inner contour line : —60°C, black area : lower
than —70°C
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Fig. 9 Distributions of daily precipitation in
mm for, (a) 11 July, 1972, (From the
report of Chugoku Regional Constru-
ction Bureaus), (b) 18 July, 1964, and
(c) 30 June, 1958, (From data for the
forecast of heavy rainfall, 1964 and
1958)
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The same as Fig. 5, but for, (2)21h
(JST) on 11 July, 1972, over Yonago,
(b) 21 h on 18 July, 1964, over Fuku-
oka, and (c¢) 21 h on 30 June, 1958,
over Yonago

Fig. 12 Surface weather maps for, (a)2lh
(JST) on 11 July, 1972, (b) 21 h on 18
July, 1964, and (¢) 6h on 1 July, 1958
(From Daily Weather Maps, JMA)
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Fig. 13 500mb weather maps for, (a) 21h
(JST) on 22 July, 1983, (b) 21 h on 11
July, 1972, and (c) 21h on 18 July,
1964. (From Daily Weather Maps,
JMA)

(b)

Fig. 14 Weather maps for 21 h (JST) on 23
July, 1983, (a) 500 mb map and (b)
surface map. (From Daily Weather
Maps, JMA)
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