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Fig. 1 Asuwa River basin and the locations of hydrologic observatories.
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Table 1

River discharge data used in the study for the Asuwa River basin.

28

2004

36 mm

Peak Discharge 6 hours 2 days Rainfall No. of

Flood Period discharge before flood rainfall rainfall ratio rainfall

m’/s) (m’/s) Ry(mn) Rog(mm) Rew/Rag stations
1979/9/28/0:00 10/3/24:00 622 37 84 103 0.82 6
1981/6/30/0:00 7/5/24:00 1117 65 73 163 0.45 4
1982/7/30/0:00 8/4/24:00 676 18 42 136 0.31 7
1983/9/26/0:00 10/1/24:00 758 36 54 169 0.32 4
1985/7/ 5/0:00 7/10/24:00 542 86 43 116 0.37 10
1989/9/ 5/0:00 9/10/24:00 608 44 67 174 0.39 10
1990/9/17/0:00 9/22/24:00 447 17 56 127 0.44 10
1993/7/10/0:00 7/15/24:00 548 11 60 116 0.52 10
2004/7/18/0:00 7/19/24:00 2400 25" 265 297 0.89 12

* estimated value by MLIT ** supposed value by the authors

Table 2 Hourly rainfall data used in the study (A : AMeDAS, F : Fukui Pref., K : MLIT)

Observatory

1979

1981 1982 1983 1985 1989 1990 1993 2004

No. stations

6

4

7

4

10

10

10

10

12

Fukui(A)
Fukui(K)
Miyama(A)
Oono(A)
Simonini(F)
Inari(F)
Inari(K)
Itagaki(A)
Shinbo(K)
Seto(F)
Seto(K)

o

0

Kamiusaka(K)

Oomiya(K)
Oomoto
Kidouchi(F)
Imadate(F)
Aiki(K)

Kanemidani(K)
Kumokawa Dam(K)

o

0 0 0 O

0

o

0O 0 0 O

0

0

0

0O 0 0 O

0

0

0

0 0 0 0 O

0

0 0 0 0 O

0

0 0 0 O

0 0 0 0 O
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Fig.2 Historical hydrographs at the Tenjinbashi station, the outlet of the Asuwa River basin.
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(b) Inundated area in the Kasuga district.

Photo 1 Dyke break point and inundated area at the

Kasuga district in the Fukui City area.
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Photo 2 Devastated plain field of valley along the Asuwa River in the Ichijyodani district located at upper part of the

Tenjinbasi.
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(a) Left shows devastated area just after the heavy rainfall. Right photo was taken on September 30, 2004. Heavy

amount of sedimentation flows along the small creak.

i £ 1 e
(b) Left shows devastated area just after the heavy rainfall. Right photo was taken on September 30, 2004. The figures
show the depth of sedimentation.

Photo 3 Devastated plain field of valley along the Asuwa River in the Ichijyodani district located at upper part of the
Tenjinbasi.
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Fig. 3 Watershed model for the Asuwa River basin with the upper part of the Tenjinbashi station. The location is specified using
UTM coordinate with m unit.
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Table 3 Identified model parameter values for each year flood.
parameter 1979 1981 1982 1983 1985 1989 1990 1993 2004
n (mAs) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Ka (' /s) 0.01 0.03 0.01 0.03 0.01 0.01 0.01 0.01 0.01
ds( ) 0.17 0.4 0.2 0.6 0.2 0.25 0.325 0.25 0.26
de( ) 0.1 0.35 0.15 0.15 0.1 0.18 0.2 0.18 0.16
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Fig. 5 Reproduction of 2004 flood with identified parameter values. Fig. 6 Parameter identification using 2004 flood.
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Table4 Model parameter values fitted to each year flood and the characteristics of each year heavy rainfall and flood discharge.

P ) Group 1 (overestimating Group 2 (over/underestimating | Group 3 (underestimating peak
ropertics
P peak discharge) peak discharge) discharge)
Parameters 1993 1981 1982 1985 1983 1979 1989 1990 2004
n (m"’s) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Ka( /s) 0.01 0.03 0.01 0.01 0.03 0.01 0.01 0.01 0.01
ds( ) 0.25 0.4 0.2 0.2 0.6 0.17 0.25 0.325 0.26
d.( ) 0.18 0.35 0.15 0.1 0.15 0.1 0.18 0.2 0.16
ds-d. () 0.07 0.05 0.05 0.1 0.45 0.07 0.07 0.125 0.10
P() 24 24 12 8 12 4 4 8 4
Peak discharge
3 548 1117 676 542 758 622 608 447 2400
(m’/s)
Discharge before
5 11 65 18 86 36 37 44 17 25
flood (m’/s)
6 hours rainfall
60 73 42 43 54 84 67 56 265
Reh (mm)
2 days rainfall
116 163 136 116 169 103 174 127 297
Ry (mm)
Rainfall ratio
0.52 0.45 0.31 0.37 0.32 0.82 0.39 0.44 0.89
Re/Roq
Station number 10 4 7 10 4 6 10 10 12
5.
5.1 (351 km?)
6 12 6 12
6
2 2004 171000 (
2 268.8 mm )
30 3
1/25
2
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Flood Disasters in 2004 with a Central Focus on Fukui Heavy Rainfall Disaster

Yasuto TACHIKAWA
Synopsis

In 2004, Bai-u front and 10 typhoons, which are the highest number of typhoons landed on Japanese islands in
recorded history, caused heavy rainfall disasters in many parts of Japan. The number of casualties hits 232; it follows
the Nagasaki heavy rainfall disaster in 1982. Some characteristics of heavy rainfall disasters in 2004 are heavy rainfall
concentration on several hours and a number of flood disasters which happened at small scale catchments. The Fukui
heavy rainfall disaster on July 18 in 2004 is one of representative examples. The Asuwa River basin (351 km®)
recorded 265mm rainfall in six hours, and the peak flood stage exceeded the highest water level ever recorded. The
heavy rainfall caused devastated flood and sedimentation disaster in many parts of the catchment. In this paper, the
characteristics of flood disasters in 2004 are reported; especially a central focus are put on the Fukui heavy rainfall

disaster; and some lessons and future actions are discussed.

Keywords Fukui heavy rainfall disaster Asuwa River small scale basin, flood disaster, flood control planning



