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ANALYSIS OF FLOODING PROCESSES IN KUSAKA AND HAGE
BASINS CAUSED BY HEAVY RAINFALL ACCOMPANIED
WITH 7505 TYPHOON, AUGUST, 1975

By Mutsumi Kapovya and Akikiro NAGAI

Synopsis

The Kusaka and the Hage basins located in Shikoku District, west Japan, suffered severe
disasters from flood caused by record heavy rainfall of 676 mm and 552 mm in areal depths,
respectively, in August 16~17, 1975, accompanied with 7505 typhoon.

This paper discusses the flooding processes and factors relating to the disasters to suggest
some means to prevent such the disasters. The flooding processes are analyzed to simulate
the highest flood traces in several places along rives in the basins by the method of trial and error
of computation based on the mathematical models of kinematic wave for non-inundated water-
sheds and dynamic wave for inundated areas. Hydrographs of flood water level are also esti-
mated under some hypothetical drainage facilities to give a suggestion of policy for preventing
or mitigating disasters from flood.
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Fig. 1. Physiographical map near the lower reaches of the River Niyodo.
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Fig. 2. Cross sections of the River Kusaka. Fig. 3. A cross section of drainage tunnel in the
River Kusaka. D=3.2 m at present.
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Table I Movement of intense rain band, August 17, 1975,

Max. 1hr rainfall Max. 3hrs rainfall
Station -
Time Depth (mm) Time Depth (mm)
Sagawa 12~13 108 12~15 282
Kawaguchi 13~14 100 223
Ikegawa 91 234
Yatsuji 14~15 95 215
Ichinono 100 13~16 207
Kamo 104 246
Tokaji 15~16 128 14~17 335
Tosa 16~17 117 15~18 231
Naruyama 93 235
Oogawauchi 18~19 89 16~19 234
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Fig. 5. Isohyetal map of total rainfall during August 16~17, 1975.
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Table 2 Flood disasters in several drainage basins located in lower reaches of the River Niyodo,

August 17~18, 1975.

Drainage Catchment area . Flooded Wfatter subﬁ‘ex;gggrh%ﬁxses
basin Total | Mountain | Plain | Area Wﬁgrhf:‘tel Mﬁ:"?}‘llm Duration | Over the | Under the

(km?)| (km?) | (km?) | (km?) (II;) (hrs) floor floor

Kusaka 36.0 29.4 6.6 5.4 21.4 3.7 52 538 269
Minaminotani | 6.0 5.3 07| 06 14.8 3.0 26 255 93
Hage 68.3 52.8 15.5 | 13.5 9.0 2.0 35 1,915 1,439
Uji 14.4 12.2 221 20 15.0 1.5 45 642 321
Okuda 7.2 5.6 1.6 1.2 11.0 1.9 26 96 141
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Fig. 6. Cumulated rainfall curves.
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Fig. 8. Model of the Kusaka basin. Fig. 9. Model of the Hage basin.
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Fig. 10. Computational grids for unsteady flows. Fig. 11. Schematic illustration of flow with

flood plane.
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the assumption of non-inundation of level estimated on the assumption of
the River Kusaka, at Ige Sluice. non-inundation, in tributaries of the

River Kusaka.

BROFMEBEBHANLTLERN S BN LRBAGRL 7248, CEMITICEL D, B TR ZRIERA
TAHEEZNEHLELIRNE LT, kinematic wave A HEA LT, EFINRFBTNORBEEZRDTS
7zo Fig. 12 3BT THHOREENA P57 TH 5. ATIHOTRBE 8 HI3121F 140 m3/sec 2
Eiaohdd, ThiCHLESROBENHCLZHKD v — 7 HHER 750md/sec BEILS RALEHES
h3, OBADOERBOZ, ZOHARE I ZHEHBROKENA Fa s 77 GUELLEVWELEE
%) 2BEDHIC Fig. 13 KR, GUAABERBCEL T 5, HKBOKME AL XDEL
2339 TH BN HAEEOHM oMK LA S,

(2) BROLERK

FERO o0 ¥EE FAEEA L TRIROREBIT 2R A 1o, RER 52T - <KiiE, Fig. 8 itk
WTHERTHENERTS - C, BEREHL LT ERRTRREAFICX > TR O RLE (Fig. 14)
%, $ephoOERMTRE 7 oy 7RETHEREEREARL LTEA T2, snBEMOME
BIO T HERKALSAE BB L AUKAL L D #EE SN ki, B U < BukB T < AHE TR OHEE KA
25z 7, HEMOMREZE COBADOHELZ 0 & L, FREEHSMPAKEBLAESEE, Z/-HRE
FrhiIBEE O LAIRAMEEEA LIz, SHBHEME 8 B17H 10853650 1ICPAR (BRIERRD15~2043), 18R OB



134

Rainfa!l{(MM/hr)

Discharge (m¥s)

Fig.

20

Elevation (m)

Fig.

o
N

n
2

(9]

Rainfall (MM/hr)
D
2

o
O
T

 FAHKBAER B195 B (HE51.4)

o 2 18 .
‘H"L\_ T T T 1 T 1
201 h_,fq
40t
eor Areal Average
sob
100 418 E
r 1 T
>
. - @
Water Level \ —
HHata Weir)\/y - 5
i i o
=
<10
5

Aug. 17,1975
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16. Hydrographs of flooded water level at
a point in the lower reaches of the
River Kusaka at present and under
some hypothetical drainage facilities.
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Fig. 15. Hydrographs of flooded water level at
Ige Sluice at present and under some
hypothetical drainage facilities.
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Fig. 17. Hydrographs of flooded water level at

a point in the middle reaches of the
River Kusaka at present and under
some hypothetical drainage facilities.
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Fig. 19. Hydrograph of discharge estimated on Fig. 20. Hydrographs of discharge and water
the assumption of non-inundation of level estimated on the assumption of
the River Hage, at Ono Sluice. non-inundation, at Minami-Ietoshi.
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Hage. computed hydrographs of flooded

water level at Ono Sluice.
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Fig. 25. Hydrographs of flooded water level at
Ono Sluice at present and under some
hypothetical drainage facilities.
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