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Improvement of Rainfall Index for Warning and Evacuation
against Sediment-Related Disaster
(Reexamination of the Rainfall Index Ry, and the Proposal of R")

Shinji NAKAI, Yasushi SASAKI, Masahiro KAIBORI and Takeo MORIWAKI

Proper warning and evacuation are considered to be essential for mitigating sediment-related disaster during a heavy

rainfall. For this purpose, scientific and rational rainfall index should be established in accord with the regional

geology and topography. A new Rainfall Index, named R’, is proposed through the revision of Rainfall Index R;.

Effect of preceding rainfall prior to a sediment-related disaster is taken into account for this newly proposed Rainfall

Index R’ by utilizing the concept of the effective rainfall. Rainfall records during the serious disaster happened to

take place on 29 June, 1999 and 15 September, 1999 in Hiroshima district were taken as the cases to verify the

effectiveness of this newly proposed Rainfall Index. As a result of the comparison between Ry and R’, it was shown

that R ’is superior to judge the danger of sediment disaster for identifying an area and time from on-going rainfall.
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Table 1 Rainfall indices during past disasters

R, (72h) r,(1.5h)
1967.7.9 312.1mm 100.0mm
Kure Observatory (19:00) (18:00)
1988.7.21 271.3mm 117.6mm
Kake Observatory (6:00) (4:00)
1999.6.29 327.2mm 114.5mm
Toyama Observatory (17:00) (15:00)
1999.6.29 265.5mm 115.6mm
Kure Observatory (18:00) (17:00)
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Fig.3 Comparison of rainfall indices(#, R, R’)
(1999.6~9, Higashihiroshima Observatory)
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Table 2 Comparison of rainfall indices (§, Rs, R’)
(1999.6.29, 1999.9.15,Higashihiroshima Observatory)
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Fig.4 The location of sediment disasters (1999.6.29)
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Table 3 Distances from disaster point to observatory

1999.6.29 1999.9.15 | Range of

16:00-17:00 | 17:00-18:00 | 3:00-4:00 | fluctuation

K 386.5mm | 461.6mm | 546.3mm | 394.5mm
Ry, 313.5mm 311.2mm 366.1lmm | 325.2mm
R’ 322.9mm 325.2mm 270.3mm | 325.2mm
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Average 2.23km 2.92km 2.61km

Maximum 7.62km 8.37km 8.05km

Minimum 0.12km 0.17km 0.10km
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Fig.9 Contour of R’(1988.7.21)
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Fig.10 Contour of R’(1999.9.15)
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Fig.11 Contour of R’(2004.8.1)
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Table 4 Relationship between sediment-related disaster and

rainfall index R’

number Number of Rate of occurring
of sediment disaster sediment disaster(%)

rainfall | L* M* s* L* M* s*
100-125mm 21 0 0 0 0 0 0
125-150mm 13 0 0 3 0 0 23
150-175mm 8 0 0 2 0 0 25
175-200mm 4 0 0 3 0 0o | 75
200-225mm 1 0 1 0 0 100 0
225-250mm 1 0 1 0 0 100 0
250-275mm 1 0 0 1 0 0 100
275-300mm 0 0 0 0 -
300-325mm 0 0 0 0
325-350mm 0 0 0 0 - -
350-375mm 0 0 0 0 - -
375-400mm 0 0 0 0 - -
400-425mm 1 1 0 0 100 0 0

* L : Large scale disaster
M : Middle scale disaster
S : Small scale disaster
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