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URBANIZATION EFFECTS ON FLOOD RUNOFF AND
INUNDATION CHARACTERISTICS IN OGURA BASIN (11)
—— OPTIMAL DESIGN OF DRAINAGE SYSTEMS IN OGURA BASIN —

By Mutsumi Kavova and Hidetaka CHIKAMORI

Synopsis

The Ogura low-lying basin located in the south of Kyoto has been urbanized
rapidly in recent years. To cope with changes of flood runoff due to urbanization,
the improvement of the River Furu was begun in 1971, and the Kumiyama Pump
station with a pump of 30 m/s was constructed at the downstream end of the River
Furu in 1973. Moreover, a pump of 30 ni/s was added to this pump station in
1987, and the Joyo Pump station with two pumps of 5 m/s was constructed at
Haccho located in the upstream of the River Furu in 1990.

In addition to these counter-measures, several measures have been proposed in
our previous papers. The latest paper showed an optimum plan of drainage systems
along the River Furu from the viewpoint of minimum cost of construction.

This paper deals continually with an optimum plan of drainage systems in the
whole of the Ogura basin which consists of three sub-basins such as the Jodan, the
Chudan, and the Gedan Zones from the viewpoint of minimizing a total amount of
annual interests, depreciation, and maintenance of drainage equipment. In particular,
two counter—measures against the increase of flood runoff due to urbanization in the
Nakauchi and Ouchi sub-basins situated in the western part of the Gedan Zone are
examined. The one of them is the improvement of existing drainage systems in
these sub-basins connected with the Gedan Main Channel through two culverts, and
the other is the separation of the drainage systems from the Gedan Main Channel
after closing these culverts and constructing the new drainage pump station at the
downstream end of the River Ouchi.

As the result, it has been clarified that there is little difference in total amount
of annual cost of these measures, and that the separating plan has an advantage of
reduction of annual flood damage of paddy field in the Gedan Zone.
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Fig. 1. Physiographical map of the Ogura basin.
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Fig. 2. Outline of drainage system in the Ogura Basin.
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(a) The case of the improvement of existing drainage equipment

HABKEHEIESR £3HEB-2 F4. 4 (1992)

Table 1. Optimal plan of drainage systems in Ogura basin

Discharge| Pump |Retarding| Side Channel
Stage | Sub- | Volume | Capacity Basin Weir Width {Improve-
Stage | (10'nf) (nt/s) 10* nt) (m) |No.| (m) | ments
(m)
1 1 559 171.68 — - Cl1 407 0
2 271 66.79 — — C10 55.0 0
Cl1  55.0 0
3 59 14,10 — — C17 156 0
2 1 — — — - c2 407 0
2 - — — — Cl12 55.0 0
C13 26.2 0
Cl4 256 2
Cl5 309 6
3 — - — — Ci8 156 0
3 1 - — — — C3 407 0
2 — - — — Cl6 33.0 1
3 0 0. Cl9 226 10
C20 246 12
C23 159 0
4 1 0 - — 25. C4 407 0
C26 246 0
Cc21 5.1 0
3 — — - — C2l 241 12
c22 121 0
5 1 0 0. - — Cs5 376 0
c6 205 12
3 18 — — 56.47 | C24 205 0
C25 14.0 7
6 1 0 — 0. - C7 205 12
7 1 0 0. — — c8 185 10
Cc9 153 8
8 1 32 15. — -

Annual Cost (10°¥): 20.0, Total Cost of Construction
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Table 1. Optimal plan of drainage systems in Ogura basin

(b} The case of separation of the Nakauchi and Ouchi sub-basins from the Gedan

basin
Discharge Pump Retarding | Side Channel
Stage | Sub- | Volume | Capacity Basin Weir Width Improve-
Stage | (10*ad) (ad/s) (104 ) (m) | No.| (m) | ments
(m)

1 1 559 171.68 — - Cl 40.7 0
2 167 36.79 - — C10 55.0 0
Cll  55.0 0
3 59 14.10 — — C17 15.6 0
2 1 — — — — C2 407 0
2 - - — — Cl2 55.0 0
C13 26.2 0
Cl4 256 2
Cis  30.9 ]
3 — — — —_ Cl8 156 0
3 1 — — — — C3 407 0
2 — - - — Cle 33.0 1
3 0 - - 0. C19 226 10
C20 246 12
C23 159 0
4 1 0 — -— 25. C4 407 0
| C2 246 0
c27 5.1 0
3 — — — — C21 241 12
C22 121 0
5 1 0 0. — - Ch 376 0
c6 205 12
3 18 - — 56.47 | C24  20.5 0
C25 140 7
6 1 0 — 0. — C7 205 12
7 1 0 0. —_ - Cc8 185 10
C9 153 8

8 1 32 15. — —

Annual Cost (10°¥): 20.0, Total Cost of Construction (10°¥): 354.8
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Table 2. Flood damage of paddy field in the Gedan Zone

(@) The case of the improvement of existing drainage

equipment
Retgrg Flooding area Damage of paddy field
perio (klﬁ) (103-¥)
(years)
10 0 0
30 2.030 0.225
50 2.535 0.445
100 3.174 1.246

Annual mean damage: 204.0 (10*%¥)

{b) The case of separation of the Nakauchi and Ouchi
sub-basins from the Gedan basin

Retprn Flooding area Damage of paddy field
period (k) (10°%)
(years)

10 0 0

30 1.399 0.027

50 1.918 0.189

100 2.480 0.411

Annual mean damage: 53.0 (10*¥)
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