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URBANIZATION EFFECTS ON FLOOD RUNOFF AND INUNDATION
CHARACTERISTICS IN OGURA BASIN (9)

— Fundamental approach to optimum plan of drainage systems —

By Mutsumi Kapova, Haruya Tanakamaru and Kouki Kumacal

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 mi/s was built at the downstream end of the River Furu
in 1973. Moreover, a pump of 30 nf/s was added in the Kumiyama Pump Station in
1987 and a new pump station is being constructed at the upper stream of the River
Furu.

In addition to those counter-measures, several measures have been proposed in
our previous papers. These measures, however, are derived from the viewpoint of
hydraulic engineering without of careful consideration on the economical aspect.

This paper deals with an optimum plan of drainage systems from the viewpoint
of minimum cost of construction by using the technique of the Dynamic
Programming. Furthermore, the effects of urbanization, change of the price of land
and the flood plain compensation on the optimum plan of flood control are
examined to give useful information for future strategy in the optimum design of
drainage systems.
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Tablel. Land classification in the Ogura basin

405

Zone | Joudan, Area (ki) | Chudan, Area (ki) | Gedan, Area (ki)
Classification 1959 1983 Future| 1959 1983 Future| 1959 1983 Future
Urban Area, Total 124 1413 1585 ] 044 328 401 030 6.41 17.02
Pavement 70% 0.44] 15.09 4.01 0.66] | 6.43
60% 0.39 | 3.56| | 0.48 0.10| | 0.10
50% 1.89¢ | 0.20 3.06 4.72| | 0.17
40% 0.85| | 7.45 0.44| | 0.22 0.30f] | 0.93; | 0.32
30% 0.79] 10.08
Paddy Field 800 381 3571 620 237 2261840 10.44 10.38
Dry Field 145 136 1.33 0.06 0.03 1.03 1.03
Miscellanious land 8.18 266 1.46 0.60 0.01 082 0.21
{Bare land, Bamboo)
Forest 8.48 459 440
Total 2735 2655 26611 673 6.31 6311870 18.70 18.64

HzHE L OHEEEXKIBEDIZ LA ETXT (52%) HERAL L /RBICEL 8> TETWS, Table 11
WA 58 SERE A (WERD 60 AEE T B RiTHIER Ec oD oBBIAZRT", R}, BEOK
gE > L CHHLET OB M ElA0 b0 &, FROKEE L THAKES W TV 2 HELXKESZIEL
BEF s hBEoTHRIALBER L TH 5, T OMRicI3, TR 63 ERICHEL LRE/ (/20D
fth, & O ICIERBBERIROHEN VL 22 b0, RIS BT LOSBEETHRIIN TS,

3. PKEERRMERE DIRIRECRAIE & DP FiRICK S ERL

3.1 PIkHER R ORI EME
KHETIE, PIKBERER ORISR EEO G2
FEH BRI & 2 HHBR ORISR B LR/ TS T &
L33, ToEE, MEBIROLICERNMEIN S,

C= £ (/@) +ECy)—min

@:z0 (G=1, 2, N)
N
ngizQz

TTiT, C: BERE CQ): BKEQ 28T 2 f= b DHEKHER | OEERE, Cy: kR B Y
ZELEF ORIER, Q. BHKE N BEUKESRE, o BHRES, /. EES

2T, QORTHRINBPUKBERER OBRER/MUMELHANSHIRICER T 2 L 25X 5,
o THELRBUKIERE, UTOS5H%TH 5, Fig. 21 Ch SEKEROMEERT,

W1 S TFREOAMUEKEE, 72750, M1 OBRR, Hittdoktic k3 TREHN

DK DEOHEREZRT,
HINSFAE T 500 LARBN A~k 23 IBEKES,
ZARNEGTHA EROE)NER LS 2 BHUEE U 728Ktk
FIRTHRKBETAE TR 598 LRERII~BK T 5 FERTREKES,
&AL ONAT HiSD 5535 LARII~BEK S 2\ T HikES.

HER% 2 .
HEEx 3 ¢
W% 4.
M 5.

_3_



406 MABKERER $335B-2 F2. 4 (1990)

t
»
s
qs — - - — N — { PD
R.Imaike : 2 G4 = ol ]
=4 = . .
R.Kaneo S < & - Spillway
S.Hijiri | & w <.
a1 Zh t
=~ Qo > G q2 q
L S | JL I J
i=5 i=4 i=3 i=2 i=1 Stage

Fig. 2. Outline of drainage system in the Ogura basin.
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Table 2. Effect of urbanization on optimum plan of drainage system

Return | Pump Capacity (nf/s) Retarding Improvements of river (m)
Stage | Period Basin (10°%)
(years) | 1 2 4 5  (10'md 1 2 3 4 5 &
1959 10 25 - -— — — - - 2 2 1 1 120.7
100 9% — — — - - 6 7 7 6 5 189.1
Future 10 % — — 10 — — 4 4 4 3 4 185.0
100 120 — 30 10 — 5 7 9 9 9 9 288.0
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Table 3. Effect of price of land on optimum plan of drainage system

Price of land Pump Capacisy (mi/s) Reéig(illilng Improvements of river (m) Cost

(10*¥/xb) 1 2 4 5 qomd 1 2 3 4 5 ¢ U10°¥
18.2 120 — 30 10 — 5 7 9 9 9 9 369.6
36.4 100 — 45 30 — 1 4 8 8 8 9 503.8
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Table 4. Effect of flood plain compensation on optimum plan of drainage system

Over  Pump Capacity (ni/s) Retarding Improvements of river (m) gt

sSin (105 ¥)

r Flow Ba
10* o) 1 2 4 5 10*nd 1 2 3 4 5

6
0 417 — — — - — 16 16 14 14 12 9 1671
0.01 417 — — - — — 16 16 14 14 12 9 2019
0.02 417 - — - - — 6 16 14 14 12 9 236.7
0.03 417 — — — - — 16 16 14 14 12 9 2715
0.04~ - 120 — 30 10 — 5 7 9 9 9 9 280
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