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URBANIZATION EFFECTS ON FLOOD RUNOFF AND
INUNDATION CHARACTERISTICS IN OGURA BASIN (10)
—— OPTIMUM PLAN OF DRAINAGE SYSTEMS ALONG THE RIVER FURU —

By Mutsumi Kapova and Hidetaka CHIKAMORI

Synopsis

The Ogura low-lying basin located in the south of Kyoto has been urbanized
rapidly in recent years. In this basin, several counter-measures against changes of
flood runoff due to urbanization have been completed or are continueing, such as
the construction of the Kumiyama Pump Station with a pump of 30 nf/s in 1973 and
the channel improvements to the River Furu since 1971. Moreover, a pump of 30 nf
/s was added at the Kumiyama Pump Station in 1987 and the Jouyou Pump Station
with the drainage capacity of 10 nf/s composed of two pumps of 5ni/s, was
constructed at a point of the upper stream of the River Furu in 1990.

In the previous paper, we discussed an optimum plan of drainage system from
the viewpoint of minimum cost of costruction, on the basis of drainage conditions in
1960.

This paper deals continually with an optimum plan of drainage system in future
on the basis of the present condition of drainage system. :

As the result, it has been clarified that the optimum plan of drainage system in
future is the combination of the improvement of channels and the increase of pump
capacities at the existing pump stations, and that the construction of new drainage
equipments become difficult because mainly of high price of lands.
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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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Tablel. Return period of flood and optimum plan of drainage system

Return |Pump Capacity (m/s)| Retarding |Improvements of channel(m)| Cost

Period Basin

(years) 1 2 4 5 (10* nd) 1 2 38 4 5 6 |Q0*%)
10 734 - - 150 - 5 0 4 4 3 4 105.8
30 784 ~— - 15.0 - 5 0 5 5 4 5 1132
100 1334 - - 170.0 - 5 0 8 8 8 9 1993
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Table 2. Optimum plan of drainage system

Case| Price of farmland | Pump Capacity {(mi/s) | Retarding | Improvements of channel(m) | Cost
in the Gedan Zone Basin )
(10*¥/nf) 1 2 4 5 (104 nf) 1 2 3 4 5 6 | (10°%¥)
1° 3.1 1334 — - 70.0 — 5 0 8 8 8 9 183.4
6.1 1334 — — 70.0 — 5 0 8 8 8 9 199.3
12.2 1334 — — 700 — 5 0 8 8 8 9 231.0
2 3.1 1900 — — 150 - 5 0 12 12 10 9 177.2
6.1 190.0 — — 150 — 5 0 12 12 10 9 194.3
12.2 190.0 — — 15,0 —_ 5 0 12 12 10 9 228.5

Note:

* Adding pumps at the Kumiyama Pump Station for an excess of required pump capacity over
60ni/s at the drainage equipment Pl in Fig. 2.

* x Adding pumps at the Ogura Pump Station for an excess of required pump capacity over
60ni/s at the drainage equipment Pl in Fig.2.
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HEOHEDS, Rl 2ET1Ba/sPiofy 7RREBETENE, Case 205BERICN LI LER
D otze AELBSEOBEOEHICIE, BERD 60 nf/s DIACEIZ 60 nf/s DR v IR ARETH B T
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Table3. Effects of flood plain compensation on optimum plan of drainage system

Over |Pump Capacity (mi/s)|Retarding|/Improvements of channel(m)
r Flow Basin
ao's) 1 2 4 5 | @' |1 2 3 4 5 6
0. ~002 | 135 | 734 — — 150 — 5 0 12 12 10 9
0.04~0.06 | 129 | 734 — — 150 — 5 0 12 12 10 9
0.08~ 0 [1334 — ~— 700 — 5 0 8 8 8 9
TITR, FEBNOHFKLELHATAILICL, R
O FTHFFRETICE T 5 100 FHEREKIZOWVT,
OROREFRE r ichke SEEREL T, FEREBEN
DB BB RE T PBERE L, Case iz @ 200
B BWMEN r & BERE OBIRE Table 3107, O M °
ThickBE, <003 TR, RY7IEBERTOTIRE X
ERIED 5T - THUPKETE | £ T8, TR o A
KBS € A ROBRASATVEY, rz00 TR, ’ 7
At - BB OMHEKEIE TR v IR ETTY, TERE O ' ,//
Hi~GEKILE S 70 WESERA SN TV B, Case 2 A
Lo WT bEIREORERAE SNz, f//’ .
PR BERR R DA R 2 & MR E r & OBIR % N R Tl
Fig. 412789, FIROMMEAETRKEY S, r=< 0.03 ¥ 31
@Z%Tﬁr@%%ﬁLFﬁoT%@%%M%MLTm 0 2 el é' 8 ]b
KBS, r2 0.04 TIHREBRENS—EICIE B T &40 5, r (%)

BRI B S EIRD 215, 1/2 0580 R 0
RLUThaEY, DiFDBBABICIAESMNHD, h Fig.4. Relationship between total
B - o ’, . cost and the compensation
KHIET 57 i3, HED LRI > ThE < BB T e coefficient r in Eq. 10.
5%,

F1, TEREMAOB/KDEMERICIER®HD, ZOHFIE, K10 haXd b OFFINE % 450 ke,
FOMKE 1t240 32 FHE42E, Casel DIEATH 144645}, Case 2 DIBATH IBENEE LK 5,

COBEHMEICIBREALERENE LB —ETH» T,

4.4 N4 FO¥370REREEERE

B THWESHNON Fo s s 7 2L+ 20Fks, ARETHVWEFEEEHRL, ~1F
u 25 7 ORIROBFELIc X 2ETEREOERMR S, CoBE(IREFRICRITTEEBEBRKL, £
T, RO THFIHRRICB VT, 100 FHRHKEEE L B>V T, Bl THV G TRER
%KW, 2 00HEOHERMAELEL 72, 77 LiHEIZid apollo DN 10000 2 W o, FORE, &
HWETHVWAFETRID20MTE-coicl, BETHWABEETR20E 1/30TIR
b, BEEEBRVEESLEDERNTH LI L0001,

7, BEECE > THRERE L TESOARHEROLEDKRICHL, 2 >05ETRERE, &K
BED X v 7AR, SAEOIEE « BREE » € — 7 RBERD 1555 % Table 4 12717,

Table 4 Tld, fAE 1 OE -7 HERIE, ARETHVAEFEICLAHBEOABREL B -THEY, M
1OR Y TBEEORES I > TVE, fFROIHFIFRIICIT T 2 100 FEHERHKEED £ — 7 BEIC> W
T, BEETREL L THVWASMIE, il 1 ERETHAT 2 « B & 21T 2 &, Sl
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Table4. Effects of simplified hydrograph on optimum plan
{a) The case of simplified hydrograph

Channel
Discharge Pump Retarding | No. | Width {Improvements| Capacity Peak
Stage Volume Capacity Basin Discharge

(104 nd) (nd/s) (10*nd) (m) (m) (nd/s) (nl/s)

1 467 128.4 — C1 45.7 5 309.4 225.9

2 - - — Cc2 37.6 0 306.9 162.5

C3 16.5 8 103.9 98.2

3 — - — C4 16.5 8 103.9 98.2

C5 16.5 8 103.9 76.0

4 — - — Cé 16.3 9 98.1 35.8
5 124 55.0 -

Total Cost (10°¥): 181.2
{b) The case of exact hydrograph

Channel
Discharge Pump Retarding | No. | Width |Improvements| Capacity Peak
Stage Volume Capacity Basin Discharge

(10*nd) (nt/s) (10* a) (m) (m) (rd/s) (nd/s)

1 467 153.4 - (0] 45.7 5 309.4 246.7

2 - - — C2 37.6 0 306.9 168.2

C3 16.5 8 103.9 95.8

3 — - — C4 16.5 8 103.9 95.8

Ch 16.5 8 103.9 75.8

4 - - — C6 16.3 9 98.1 40.5
5 124 55.0 -

Total Cost (10°%): 2188

Note: (@) Hydrographs at all points in the River Furu are assumed to be proportional to hydrographs
at the end of the River Imaike.
{b) Exact hydrograph is the one evaluated exactly from the inflow from each sub-basin.

#59.6 ni/sec/kii Tdh B DIkt L, FH)iiE 15.5 i /sec/kd, FELLJITIE 16.8 nf/sec/kid & 60% LA LR E <
HoTWa, WEETIE, COBOARMENZVIS, HRLICKELE Y 7RESE/NMEENID
DEBbh b, '

DX S, FIETHVEERGTERMEL R DERTE, BRTHLEVAS, LirL, THIA
R OBV E D 12D TR & » THRIMSESRZ 3IBEICE, ZO0BVHSHERICIRBTEY,
CRESH L LI TH b, BEFFMO LS I, KHERIC K » THRHFEO R % Hitssh & R i Bl kG
EARIT 21, PROZFEEICAS Fass 72 EE L TRITT 48NS 2 L Bbh b,

5. ¢ U

AMETIR, BREREBICBE 2EIEROE LPkERR R Ic VT, BIRERE L LTRRER
N BHEROEERE BT 2R 4T 720 BONAFERRIROBEY TH 5, :

(1) BHEOHOH Y 7RG 10 EERIKICHETE TV S, 1, AMUBE TS ni/s O Y
FRBATS T &Ik - T FRBHKCOWIETE 2, 7L, LFNLOBALFEREVVETSH
%,
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(2) $ERoHFIRRRICE T 3 100 EHEREKICH LT FREM~NOMKIELHFELTVESE,
FEWAE & O AMIL « WERSKESIc BT 5 £ v THBROMALENEERELE, JOKRE, K
BetkotMoZec JERRTH D, BIKEE « EKtoFRRIEAShE O,

(3) EZMtic X 2HAEETHBEI O TO 2 BRSSO LA R ¥ 71, BAEOCEBSEHHAIK
5 m/s U EOH Yy FHREBTERVESR, FOEFHALLABERTHEY, 55nd/sblbofy 7
BERATRESIRS I, AU 60 ni/s DRy T LI kT, LBAR Y 7EER L HRER
BT 105, COBA, AL - BEREEEOHIKEENEF S 1o d ICIRGES T O K v THREANEI
HAEELH B,

(4) EEokH» S OBREHFA L THKICHT 2BHEBEEZE L 12856, ZoREBISVEAI
BER Y THRICE > TENTEBIK L ABERLE LA, BEBKLVESICIE, WEMECL-T
WHKE TG E T8, TREMABKLESRZ2HNEERENLE, COBERCIRREE, 20
S EBHENHES O 13 ~ 14 FHHEYT 5,
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