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Abstract

This work briefly discussed the line-shaped convective systems observed during the Heavy Rain Event of July 
2018. During this event, extremely heavy rainfall occurred and many line-shaped convective systems were 
observed over wide areas of Japan from June 28 to July 8, 2018. The accumulated rainfall derived from the line-
shaped convective systems with respect to the total rainfall from June 28 to July 8, 2018 was more than 20% in 
some areas in the eleven prefectures where heavy rain Emergency Warnings were issued. In this paper, we reveal 
that the continuous or intermittent nature of the appearance of line-shaped convective systems in an area brings 
heavy rainfall, which plays an important role to lead to the issuing of heavy rain Emergency warnings.
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Fig. 1 Accumulated rainfall data from 00:00 Japan Standard Time (JST) on June 28, 2018 to 24:00 JST on July 8, 2018 
(Rainfall analysis data provided by the Japan Meteorological Agency (JMA) was used for the analysis). The 
contours show altitude at intervals of 500 m.
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Fig. 2 Time series of the 6-hour accumulated rainfall from 01:00 JST on July 5, 2018 to 24:00 JST on July 8, 2018 (Rainfall 
analysis data provided by JMA). The bold line for prefecture boundary indicates that a heavy rain Emergency Warning 
was issued to some municipalities in that prefecture.
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Table 1 Heavy rain Emergency Warnings during the Heavy 
Rain Event of July 2018.

7 6 17:10 7 7 08:20

7 6 19:40 7 7 10:50

7 6 19:40 7 7 13:10

7 6 19:39 7 7 15:10

7 6 22:50 7 7 18:20

7 6 22:50 7 7 21:10

7 7 12:50 7 8 14:10

7 8 05:50 7 8 14:50
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Fig. 3 Accumulated rainfall from 18:00 JST to 21:00 JST 
on July 6, 2018.
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Fig. 4 Accumulated rainfall derived from the line-shaped convective systems during June 28 to July 8, 2018. The bold red line 
for prefecture boundary indicates that a heavy rain Emergency Warning was issued to municipalities in that prefecture.
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Fig. 5 The accumulated rainfall derived from the line-shaped convective systems with respect to the total rainfall from June 28 to 
July 8, 2018. The bold red line for prefecture boundary line indicates that a heavy rain Emergency Warning was issued to 
municipalities in that prefecture.
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Fig. 6 Time-series of accumulated rainfall (blue line), three hourly accumulated rainfall (black line), and three hourly accumulated 
rainfall based on the line-shaped convective systems (red line) at a-e in Fig. 5 from 00 JST on June 28, 2018 to 24 JST on 
July 8, 2018. The gray shaded area indicates the period for which the special heavy rain warning was issued. R48 R03 12) 
indicates 50 year probability values of rainfall amount for 48 hours (3 hours) at a-e in Fig. 5.
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