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Damage of Public Facilities caused by Heavy Rainfall

Masaaki MINAMI, Yoshikazu NAGAI and Yoshiharu SHIOTSUKI

Abstract

Public facilities frequently suffer damages from a heavy rainfall. It is very difficult for us to prevent

the heavy rainfall damages, because their causes depend on many factors, such as the ways of land use

in the region and the rainfall types and amounts.

This paper aims to clarify the relation between the

rainfall amounts and the public facility damages in the case of Baiu heavy rainfall in 1972.

The general relation between total rainfall amounts and damages are discussed first. The relation

between the maximum 3 hour and 1 hour rainfall amounts and damages are discussed taking account

of the heavy rainfall classification proposed by Ochi(1973) . The different damage types of local cities are

found by principal component analysis.
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Table 1 Regions which were chosen in this study

Basin name Cities in the basin

Yoshiigawa Tuyama, Bizen etc.
Asahigawa Okayama etc.
Takahashigawa Niimi, Takahashi etc.
Ashidagawa Fukuyama, Futyu etc.
Otagawa Hirosima etc.
Takatugawa Masuda etc.
Gonokawa Goutu, Miyosi etc.
Hiigawa Matue, Izumo etc.
Hinokawa Yonago etc.
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Table 2 Category of damages

Category Contents
Person X (0) | dead person
House X (1) | destroyed house

Agriculture X(2) | agriculture, forestry
Commerce X(3) | commerce,industry, fisheries
Sanitation X(4) | waterworks, clinic etc
School X (5) | public school, private school
Civileng. X(6) | river, road, bridge etc
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Fig.1 Total rainfall amounts (mm) and the loca-
tion of basin which were chosen in this
study
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amounts and the dead persons
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Fig. 3 Relation between the total rainfall
amounts and the damages(House)
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Fig. 4 Relation between the total rainfall

amounts and the damages(Agriculuture)
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Fig. 5 Relation between the total rainfall

amounts and the damages(Commerce)
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Fig. 7 Relation between the total rainfall
amounts and the damages(School)
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Fig. 8 Relation between the total rainfall

amounts and the damages(Civil eng.)
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Table 3 Classification of heavy rainfall proposed
by Ochi

class max_3 hour max 1 hour
rainfall amount rainfall amount
A 250mm < 110mm <
B 200mm < 90mm <
C 150mm < 70mm <
D 100mm< 50mm <
E 70mm < 30mm <
F 50mm < 20mm <

Both conditions are satisfied
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Fig.10 Relation between the total rainfall
amounts and the maximum 1 hour rain-
fall amounts

Table 5 Damage of Civil eng. in A and B

=
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Table 4 Extent of damage in each heavy rainfall class
Damage | Person House | Agricultur | Commerce | Sanitation | School Civil eng.
(x10%yen) (x10%yen) (x107yen) (x10yen) (x10%yen)
Class Sum. Ave. Ave. Ave. Ave. Ave. Ave.
G 7 302 18,362 1,638 318 135 8,994
F 8 494 39,081 7,918 70 349 25,137
E 11 834 68,538 54,567 2,999 1,063 51,475
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Fig.11 Scatter diagram of principal component
analysis (Relation between the scores of 1
st principal component and 2nd principal
component)

Principal component
1 2 3 4 5 6
House X(1) 0.51078 0.23106 -0.16687 -0.05993 -0.35921 0.72474
Agriculture X (2) 0.49083 -0.10520 -0.31047 -0.26717 -0.43813 -0.62313
Commerce X (3) 0.42750 -0.07112 0.30414 0.83509 -0.01777 -0.14834
Sanitation X (4) 0.24326 0.83410 0.20881 -0.16284 0.34981 -0.22938
School X(5) 0.30626 -0.37299 0.74682 -0.44599 0.07107 0.07336
Civil eng. X(6) 0.40306 -0.30927 -0.42652 -0.04725 0.74248 0.08042
Eigen value 2.48037 1.01136 0.88355 0.64754 0.60904 0.36815
Proportion 0.41339 0.16856 0.14726 0.10792 0.10151 0.06136
Com. proportion 0.41339 0.58195 0.72921 0.83714 0.93864 1.00000
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Fig.12 Scatter diagram of principal component
analysis (Relation between the scores of 1
st principal component and 5th principal
component)
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