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URBANIZATION EFFECTS ON FLOOD RUNOFF AND INUNDATION
CHARACTERISTICS IN OGURA BASIN (6)

—Proposal of Flood Control Plan Considering Farm Zoning—

By Mutsumi Kapoya and Yoshio HAYASE

Synopsis

The Ogura basin located in the south of Kyoto is divided into three drainage sub-basins such
as the Joudan of hill and higher land of 27.4 km?, the Chudan of 6.3 km?, and the Gedan of lower
land of 18.7 km? contained the reclaimed land of 10.8 km?. The Ogura Pump Station built in 1943
at the outlet of the basin has thirteen pumps of 48.9 m?/s in total capacity at present.

The basin has been urbanized rapidly in recent years. To cope with changes of flood runoff
due to the urbanization, the improvement of the River Furu being the drainage channel of the
Joudan was begun in 1971, and the Kumiyama Pump Station with a pump of 30 m?/s was built
at the downstream end of the River Furu in 1973. These counter-measures, however, are not
enough yet to deal with runoff water in the future.

In order to make up reasonable flood control plan in the future, we cannot help expecting the
effect of the temporal ponding of runoff water in the reclaimed land. Several proposals described
in previous papers were also based upon this principle under the assumption that almost all part of
the reclaimed land would be utilized as paddy fields. This assumption, however, may not always
be applicable in the future because of the changes of the socio-economical conditions in recent
Japan.

In this paper, we propose to classify farm into zones of three classes such as Zone A with the
non-inundation probability of 1/10-year, Zone B of 1/5-year except Zone A, and Zone C with high
probability of inundation which is used only as paddy. A flood control plan is examined to in-
crease Zones A and B.

The flood control plan proposed in this paper is as follows: 1) For the Joudan: Adding the
pumping capacity of 60 m?/s at the Kumiyama Pump Station, and enlarging the side weir in the
River Furu to 250 m in length being tenfold at present to spill flood flows into the reclaimed land.
2) For the Chudan: Reconstructing the side weir at the Main Channel point in the Chudan
Channel to spill runoff water into the reclaimed land, and improving the Chudan Channel partly.
3) For the Gedan: Adding the pumping capacity of 30 m*/s at the Ogura Pump Station, construct-
ing a new drainage channel under the elevated high speed way of the Keiji Bypass Road, and
improving the Main Channel.
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Fig. 1 Physiographycal map of the Ogura basin. Fig. 2 Land use forecasted in the Ogura basin.
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Table 1 Criteria of pumping operation at the Ogura and Kumiyama Pump Stations.

Pump Water Level (m, in
Pump Station Capacity 0O.P.)
Q, (m3/s) Active |  Stop
Joudan 3.15 11.80 11.40
12.35 12.00 ”
Chudan 2.10 11.00 10.50
Ogura 4.10 11.20 ”
4.70 9.50 9.30
9.40 9.70 9.50
Gedan 14.26 9.90 9.70
18.91 10.00 9.90
30.11 10.10 9.70
60.11 ” ”
5 11.00 9.80
10 11.10 ”
15 11.20 : 11.00
Gate No. 1* 20 11.30 11.10
Closed 25 11.40 11.20
30 11.60
Kumiyama % 11.80
120 ”
5 10.00 9.80
Gate No. 1 30 10.20
Open 90 10.40
90 10.60
120 10.80

* The gate No. 1 is opened for H,>H, and closed for H,>H, in which H, and H, are
the water levels at the Ogura and Kumiyama Pump Stations, respectively.
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Fig. 8 The distribution of farm zone when the flood control
works, J,, for the Joudan Zone are completed.

Table 2 Area of arable land in the Ogura Basin (ha).

Zone
Joudan | Chudan | Gedan Total
@
Upland Field 40.0 49.1 105.2 194.3
Paddy Field 317.7 140.1 907.2 1365.0
Total 357.7 189.2 1012.4 1559.3
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Table 3 Area changes of farm due to flood control works
for the Joudan and Chudan Zones.

Zone Joudan Chudan Gedan
Works A (ha) A (ha) A (ha) | B (ha)
M 357.7 126.8 492.2 80.3
C1 ” 149.4 ” 22.1
2 ” 158.8 ” 70.0

C3 ” 189.2 ” ”
Note: 1) Zone A: Farm with the non-inundation prob-

ability of 1/10 years. Zone B: Farm with the non-inundation
probability of 1/5 years except Zone A.

2) J1: Increasing the pump capacity of 60 m3/s at the
Kumiyama Pump Station and enlarging the side weir (L=
250 m) in the River Furu. C1: Constructing the side weir
(L=40m) at Mukaijima in the Chudan Channel with the
Works JI. C2: Improving the side weir (L=60m) at the
crossing point with the Main Channel in the Chudan Channel
after the Works J1. C3: Improving the outlet of the
Chudan Channel with the Works C2.
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Fig. 13 Changes of water level hydrograph at Nishicoike

due to the construction of a channel.
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Fig. 14 The distribution of farm zone when the flood
control works, G,, for the Gedan Zone are
completed.

(4) TBHRHREBMOY ~=v 7

Kitbh s TEHE 9 BAKBIRNE (@—O®)
D2 KB THERET B,

LROEMREBING &, 5 EMERE
THHEUBHRBTTH - RS Lk
DRPBAREIHRNT 5, COLEORKRM
DK% Fig. 13 1R d, PRI KA
3, A A KERETTRT (5R) Itk T
MTH#% CERE) 3, SAERERT lom, 10
ERERT 2cm FHT B, ChidsaEiE
RUTIokds, 42kl IiIckD
PRt R RS Ow KticERT LT -
1otz TH B, U UHikB@KEEOHK
itk -T, Ry 7OHBEEENTREENLD,
WAKBER BRI N A T &It S,

(3) #EHmdokommBtse

BB LkETH B0, RED
HEIFES TR I L - TRBRICE >
THY, L HEFICRERICERNEE
UClikeEERE S HET SIS, WD
HPOMENH B, ChERET IO
FERENOE L1505, FiC U TR
KEOINERME D KE0D S, BERE
DRETLHEY OMBRDHETES, £
T THRBHEKEE O 18 8 BKB AR AN S
EHmETo 3km OREE, JIEEIZE
AMEEZDC LR, HEEL 10507
vy 7HRKBCEBESRET A LICTS
L, ez ks 2.6 km TR, Ji
i 22m .« JElE 11m BETH 0D,
JIE 23 m - JElE 20m B & h, HkE
Wi 1.34%1C2 5,

RBPIK B « 54 A KBHROM
ARtk BPEAMAKILDZE LA Fig. 13 iT
RENTVAY, WHEEHMT L, #k
BRI D E IR RIS T &3 B,

RO S, FEERY 7 30m/s % « N 2 KBHE « REHABBESED ¢TELERLE
L, BHOY -2 73 Fig. MO LS55, TEBEY 7 30m/s Bkoso84 o Fig. 11 Xy 3
&, S B L TR DMRALE IC g B 7o, BRPEKBRIET, A V—-vp5 B Y-V, BY -
S CY—YiRESFHGHEY, LHEBTC Y —rBABY - VIELIHEOAFBAEL, TERHBK
&HkELTIE, A V'~ 505ha—>513ha, B V' — 8 138ha—>148ha &, A& /el pERIBOHEMT 5
&N B, EhBBXAEETRHO Fig. 10 &xtlkd 5L, A ¥V — v 21ha, B '~ 28 79 haiifn
LTHY, TRERHEOHRIBREVAS, ChoOEIHEI KV — VHBEOELE Table 41087,
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Table 4 Area changes of farm due to flood control works for the Gedan Zone
and/or their substitute works.

Works Pump* | Bypass** Main Gedan (ha)

(m3/s) Channel Channel A | B A+B
Gl1 20 Non Present 504.9 130.1 635.0
” Const. ” 492.2 105.6 597.8
G2 30 Non ” 504.9 138.4 643.3
” Const. ” ” 132.9 637.8
” Non Improv. 495.4 142.7 638.1
G3 ” Const. ” 512.9 148.6 661.5
S1 0 Non Present 495.4 66.8 562.2
S2 ” ” ” ” 77.1 572.5

S3 ” ” ” 492.2 80.3 ”

Note:

1) * Increased pump capacity at the Ogura Pump Station.

** Constructing drainage channel under the part of elevated high speed way of the Keiji
Bypass Road.

2) SI: Adding a pump of 30 m3/s at the Kumiyama Pump Station with the Works C3.
S2: Adding a pump of 30 m3/s at the Kumiyama Pump Station to the Works J1. S3: Raising
the creast (H=12.30 m) and enlarging the width (L=300m) of the side weir in the River
Furu, and increasing the pump capacity of 60 m3/s at the Kumiyama Pump Station instead
of the Works J1.

=0 Kumiy%mg Ogl;)f%
5. HARIERORN F o oo
5E
5.1 KELAL TEER 90m*/s B T 50 - g : %

TR LIARE T, $TABLIK Kumiyoma RS, 1 —

Bigic 60my/s DRV 7EMBRTL LU

2 BT, & 5ICEHEYKEEIC 30m’/s DH L
FEBHZFTEL T EER LI, CORICH

LT, emsEe 30m'/s o£y 7, Rk Ay ——ry
KBS TR ALK IR BT, |
LB EKO TRER~DO UbHEEDLLT .
LRBTEBZDOTREVD, EOREBHETH

%9 AMLIBEAEE R Y FTHBERO VDA
Lo THENMNBAMOLEREREBRESM, C

& TR B A L % 1065 (250 m) I Bl E Nishiooike AR
Lick ¥, MEEZRBLTS 5, J//j/P

75 3 AL BE K BB > 7 O AR 2, 100 10
IERE I &K AR ORAEM L TRD X 5%

BRLp S, UMK b ZNEERT S S .
(Table 1), # > 7 OMIREED#K & ORE 0 2 24 % o °

THTLAORYRFPHRTELCLLTHY, & Fig. 15 Hydrographs of 10 years return period at a
HoOHUMIKRBICES REE LA I, point for a given pumping capacity.

Q
o]

Discharge
(m¥s) _

Level (m)

Water
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X7, Fig.15 i3, 10ERBBRHOBELSOVTHE L 2HATH 3. ABLPKESE L 7HBEE
90m3/s iz LIz A i3, —BIASIIL RS KA B ICET LT, # 7OMREEEZRBRIE SRT
W3, —~FTFTRERBOKIEESS L, 60m’/s ODBEL DI ULIIEL 15528, ERPKEISIC 30m’/s
ORYFERBUEBEID S Bl -TW3, YRZOT LR BHOYV -=v 7 KEFET S, BN
2 30m3/s FALBIBICT 3R LEHBBICT 2R EMRHT B L, KBOHH « LEOZ W Fig. 11 T3t
LTt A*B V'— 82ha &, BEE Fig. 4ict LT A+B ¥v'— > 99ha &7 % (Table 4),

LR EHD, TR LEROSFHHRNTSHY, ERMBLKL UTHRELNZ 5,

5.2 lgoket ETE B LR

TR L zgAE TR, SNEKTOBREBEEIRAOHEE O.P. 11.83m 2EA LW &KL,
LTz hid, SERRBEOHAKETS, WIOKETBRTHRBICHEASEERICE>TVS, Th
RRUT, P15 Ed SERRUTOHKARIE, TRIOKERAIERWE I, HIEKEOERER
EBLTARGEZOND, £ TLhITOVTHRIT 5,

VE, FBRMROBBOTTHHEMICE - BETH, SERRERFOHASTRICER LT NE S
BEEEEEE~NS L, BELD 47cm HW O.P. 12. 30m EWHIBRB LIS,

ZORERA Ul & & OENTHEABUSKESOKIE, 100ERRMRENRE LTALILAROT
HETHE~DE, Fig. 7T R UEERSEoNE, AREY, BIEEHAED20M (500m) KM 3 &, Al
WHABISO # > FHRBEE 90m’/s & LCHUABEHEAIEDEL, 60m*/s 232 LEEKILEY 24
cm bELLBTENN 5,

POKMEHEIEE S00m LlERT 201, PPAETELLELNEZOT, LI TRHNTHEBORYZ 40
cmEEYTACLENEEL LT, HAHEEES—ERED 125 (300m), # v FHBERE 60m®/s &THK
oW T, TREBHMOY —= v 7 A2HTH B,

HIMNBAEOHEEER TAL LItk »>T, TRTHRBAOBRGRR, SERETIHm, 0FRRT
1T m® H 35, LHLZOYHREETRERBOREKLTSHS &, SERBTRILALEDLST, 10
ERRTY dom EFOBETH-T, COLEOBRDY — =713, HiHid1TRL: Fig. 8L £ois
A%

Fibb, TR ULENEKEEE LRR, SITHEROBREELRETI0HT, Ll
FAGTORMSRBEILT, ERTEZRLBLALNTLIRES,

6 &t 9 U

AHETR, EFBROIRICETIHAMERE, LTHRE bHIMBIRETES LS —~HKELT
EIBERETHDEQOEEDND, BHROVTRZOY —=V 7 FREZRRL, TE S 5B WIEFTEER
BHATED L) NHEEERUREEBRN, RO LI WHEAHERRERT LI

i) EEREELT, ABLBIKEISIC 60m’/s OF Y 7EBHEL, HIBKEEREOBERAROE
¥, 108%, 250m Pl RicHiiEsEd 5,

i) REREE LT, ARBO—BOMLIES UBEEEETY, AKEOBRRIKEEAEKHLE B
TS OP. 11.1m « 365 40 m ICBE, HEE <4 S AKEHAUC JETHAER OP. 11.1 m - 05 20m o3t
KHEHFRT 5. THAEKETHREO AR HEQEHERE OP. 11.0m TET €5,

iil) FEEE LT, EREABEIC 30m’/s OXY 7ERMBTEEL LI, KA RAKBERR
L, BBkBoBRREEIT),

P EoERTRTRT T, ERMROBM 1560ha OS5 5, L« B iR 547ha OF~RTE
TE#K 513ha &%, WWERRIOED A V'—r, FTBRIHX 149ha BERKBERSHED B V- &L,
ZhZhiE UTHATES L5185,
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BT RESAZEHETFO FACOM M-160AD A LIzl L& HET 2,

1)
2)
3)
4)

5)

& % X ®

AHE I REYE  EREERROBHL L AKO—ROBFKIRAR—, K B KB
EAHER, $245 B-2, 1981, pp. 209-221.

HE I BEYE  ERETFRROMULE RKE)—HKSEE BB U B0k 3% AR—RH
KB K REATAER, B25%5 B-2, 1982, pp. 269-284.

BE M- REEH - BNEZ ERIEFRROBTLE RAO—BREIIR—, FEHREHR
BIEFES, %235 B-2, 1980, pp. 263-277.

AR e REEE EREEHRROBHILE KO —KEEREOEM—, RPAFHLHR
FHER, %245 B-2, 1981, pp. 197-208.

BR e SEEE RERFTE (201 —ETHs v 7 2 F AKX BEABIT—, BELK
ot #A0% 49, 1981, pp. 321-332.



