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Abstract

This paper examines the relationship between the return period of accumulated rainfall and the disaster-hit region 
during the Heavy Rain Event of July 2018 in Japan. The probability distribution functions fitting based on the 
Radar-AMeDAS composite precipitation obtained from 1989 to 2016, and the optimum formula and parameters 
were determined from the standard least-squares criterion and the stability for each 5 km grid. The determined 
functions were applied to calculate the return period of four kinds of maximum accumulated rainfall and two kinds 
of maximum effective rainfall parameters during the period of this event. It is found that the areas where landslide 
and flooding disasters occurred were more consistent with those showing high return period values, whereas not 
with maximum rainfall parameters. These results suggest that it might be possible to use the frequency analysis for 
the disaster risk management.
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Table 1 Damages caused by the Heavy Rain Event of July 
2018 in Japan.

69 161 4828 3302 1131 1666 5446 52

120 146 1150 3602 2119 3158 5799

31 35 625 3108 207 187 2492 2237

245 433 6767 11243 3991 7173 21296 2529
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Fig. 1 Distribution of maximum 24-hour accumulated 
Radar-AMeDAS precipitation during the Heavy 
Rain Event of July 2018 in Japan. Triangles 
indicate AMeDAS stations observed record-
breaking precipitation; black circle show major 
flooding areas 4 .
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Fig. 2 XRAIN quantitative observation range (red: 60 km radius of X-band MP radar: blue: 120 km radius from C-band radar).

2 
Table 2 Probability distribution functions and parameter 

determination methods.
表記 確率分布関数 決定方法

Gumbel グンベル分布 L積率法

GEV 一般極値分布 L積率法

SQRT-ET 平方根指数型最大値分布 最尤法

LP3 対数ピアソンⅢ型分布 積率法

LN3 対数正規分布 岩井法
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Fig. 3 Distribution of maximum accumulated Radar-AMeDAS precipitation (left panels) and their return 
period (right panels) during the Heavy Rain Event of July 2018 in Japan.
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Fig. 4 Distribution of maximum effective rainfall (left panels) and their return period (right panels) during the Heavy Rain 
Event of July 2018 in Japan. Top (bottom) panels are for 1.5 (72) hours effective rainfall respectively. 



30 7

65

4  2018 30 7
2019 8

7 https://www.mlit.go.jp/river/shinngikai_
b log / shase i sh in /kasenbunkaka i / shou i inka i /
daikibokouikigouu/1/pdf/daikibokouikigouu_01_
s2.pdf

5  2016

58-7 20-25
6  2008

27-1 69-
83

7  2007 AMeDAS
B 63-3 195-

205

8  2008 51

21-6 459-463
9  2007

18 2019 5 28
https://www.jma.go.jp/jma/press/0703/28b/

riskmap18.pdf
10  2006

73 51-72
11    2011

58 8 697-704

2019 6    6
2019 8 16
2019 8 19



53 2019 8

66

XRAIN 30 7
1989 2016

30 7 XRAIN


