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URBANIZATION EFFECTS ON FLOOD RUNOFF AND
INUNDATION CHARACTERISTICS IN OGURA BASIN(4)

——Propositional Counter-Plans——

By Mutsumi KADOYA and Yoshio HAYASE

Synopsis

The Ogura basin situated in south of Kyoto City consists of three drainage zones, such
as the Joudan zone composed of hill and high land of 27. 4km?, the Chudan zone of middle
land of 6.3km?, and the Gedan zone of low land of 18. 7km? contained the reclaimed land of
10.8km?, The Ogura Pump Station with 13 pumps of 48.9m3/sec in total capacity is in
active at the outlet of the basin.

The basin is rapidly being urbanized mainly in the Joudan zone to exceed 509 in the
near future. To cope with the urbanization, the improvement of the River Furu being the
drainage channel of the Joudan zone was began in 1971, and the Kumiyama Pump Station
with a pump of 30m3/sec was built at the end of the River Furu in 1973. These counter-
plans, however, are not enough to deal with flood in the future.

This paper discusses a desiable counter-plan to mitigate flood disasters in the future,
assuming the rainfall condition of 100 years return period and analyzing the flood behaviour
by the kinematic surface runoff model and the dynamic tank model.

The counter-plans examined are as follows: 1) The increase of pump capacity at the
Kumiyama Pump Station, 2) the enlargement of side weir in the downstrem of the River
Furu to spill flood water temporary into the reclaimed land, 3) the creation of a retarding
basin and 4) the radical improvement of the side weir with lowering its crest. As the
result, the fouth or the second plan has been proposed with the increase of pumps of 30ms3/
sec or 60m®/sec, respectively.
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Fig. 1. Physiographical map of the Ogura Fig. 2. Urban areas forecasted in the
basin, Ogura basin.
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Fig. 3. Hyetograph used for flood exami-
nations. This hyetograph, obser-
ved at the Kyoto Meteorogical Ob-
servatory in 1959, is corresponding
to 100 years return period in one-
day depth.
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Fig. 4. Retention curves for direct runoff.
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Fig. 7. Schematic diagram of inundation water-
shed of the Joudan and Gedan zones in
the future.
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Table 1 Criteria of pump operation at the Ogura pump station.
Working Pump Water Level (m, in O. P.)
Zone
Total Capacity (m3/s) Number Active Stop
4 3.15 1 11. 80 11. 40
Joudan 12.35 4 12.00 ’
b 2.10 1 11.30 10. 80
Chudan 410 2 11. 40 P
4.70 1 9. 50 9.30
9.40 2 9.70 9.50
Gedan 14.26 3 9.90 9.70
18.91 4 10. 00 9.90
30.11 7 10. 30 10. 00
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Table 2 Criteria of pump operation at the Kumiyama pump station.
Gate Pump Capacity Water Level (m, in O.P.)
Operation Qp (m3/s) Active Stop
5 11. 00 9.80
10 11.10 y
15 11.20 11. 00
20 11.30 11.10
i 25 11. 40 11.20
Without 30 11.60 11.30
60 11. 80 11.40
120 12. 00 7
150 12.20 Y
180 ” 7
§ 30 11. 60
o 60 11. 80
g 90 "
& 120 ”
With* 9.80
- 5 10. 00
2 30 10. 20
© 60 10. 40
£ 90 10. 60
<
120 10. 80
* The gate No. 1 is open for Hy>>H,, and closed for Hy< H,, in which H, and
H, are the water levels at the Ogura and the Kumiyama pump stations, res-
pectively.
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Fig. 18. Discharge and stage hydro-
graphs at several points for
the future urban state. The

hydrographs are ca

Iculated

for 100 years return period
in one-day depth with the
pattern of rainfall in July,

1972.
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Fig. 19. The relations between the crest

level of the side weir

in the River

Furu and the highest water levels
at the Kumiyama pump station.
+ @, : added capacity, L/L,: the
length ratio of the side weir.
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