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AN ANALYSIS OF THE RELATIONSHIP BETWEEN FLOOD RUN-OFF AND THE BASIN
AREA SERVED BY THE URBAN SEWERAGE SYSTEM

mR B FIH R
By Kiyoshi IZUMI and Hideo KIKKAWA

In recent years, there has been an increased in the frequency of floods in small river

basins within the Tokyo metropolis. From the disaster-prevention perspective. This is

a serious problem, This phenomena is a result of the progress of urbanization works in
the basins, like the increased in the basin area drained by the urban sewerage system,
Thus the volume of rainwater flowing into the urban rivers have greatly increase.

The aim of this paper is to clarify the cause of this phenomena. It is an analysis of

the relationships between, the basin area served by the sewerage system and its rate of

increase, with the characteristics of the flood discharge from the basins. The analysis

is based on actual data of flood discharge and rate of increase of the area served by the

sewerage system in a basin.

The importance of the extent of the area of a river basin served by a sewerage sys-

tem, in addition to the amount of impermeable area, on the time of concentration has

been clarified.
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Fig.1 The downward shift in the median of the 1973 frequency
distribution of the time of concentration (,) with
respect to that of the 1982 distribution for the Kanda

river,
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Fig.2 The difference in the relation between the effective
rainfall intensity versus the mean basin rainfall intensity

for floods in the Kanda river over two distinct periods.
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Fig.4 The relation between the coefficient of roughness (n) at
the flood periphery against the depth of flow (h), as

determined from hydraulic experiments on scaled mod-
els of flood plains,
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Fig.5 A comparison of the changes in the concentration for
three stages of urban development in the Zenpukuji
river basin, from simulated hydrographs derived from
a storm occurring on May 15, 1965.
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Fig.6 A simulation of the changes in the peak discharges,
with respect to changes in the area served by the

sewerage system, for five different storms.
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Table1 The change in the percentage of the impermeable
area and the percentage area served by the sewerage
system from 1973 to 1982, for a number of river
basin in Tokyo.,

item A 1 L i Inp Sd
river (km?) (km) %) €3]
Kannda 11.79 1711¢ 10.8 1/650 46~354 65~100
Zenapukuji 18.95 17140 10.4 1/840 49~56 §3~100
Myousyouji 19.20 1/120 1.8 17570 56~39 Ti~100
Meguro 27.45 /119 19.9 1/360 §1~56 6~65
Jyakuzure 5.45 1765 4.1 1/200 61~64 0~63
Syakujii 33.21 171706 19.9 1/530 42~48 32~44
Tagara 10. 83 1/150 5.6 17608 44~50 12~13
Negawa 30. 64 17115 3.9 173308 22~28 28~69

(% lmp, 5d:1§73~1982)
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Fig.7 The relation between the percentage change in the

peak discharge (8¢), and the percentage change in the

area served by the sewerage system, over a defined

period, for a number of river basins in the Tokyo Met-
ropolis.
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Fig.9 The change in the value of peak discharges (Q,)
against the percentage area of a basin served by the

sewerage system ( S;) for four rainfall intensities.
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Fig.10 The percentage change in the time of concentration
(dt,/ t,) with increase in the percentage change in
the area served by the sewerage system (8S,), for a

number of river basins in the Tokyo.

SaM50% ZiEx, SaH100% ICEHETTOBET
D Q, DEBENRLAEL, DI &IE, Fig. 101K
FTEAFNTNGRIE D S, & Bk B ZHE R OSE XK
(di/dp) EDEEPOH LT HEBTES.

Plb, AXTHERULKREETNVIC 2R, HHEE
AN ETEBBEN, TNEDBREDFTNTIIDONT
EFRBITBOWTHRIE Y 51213, FENSBERASEL, £
72053 U b TAGERBESIER T RAID 5T LT 12
Gt 0 T e < BICTROKER RN & FREFXESR
FELUTWAREZHBELTWVWEHREETH 5.

UL, s Seh50% 2z 5 REDFBAE
AERAFNF DO BOKBLERFEICE L VWHEEZSE LT
HERRIE, Fig.10EL B FT 5 &HTE 5.

b) EEWREDOBE

BHEE, $4abb, ANOAHRATHREICBY AR
R, INERNTBOBBICKRELENH BHE, K
Ao DMAKBERS Q 2 XEY 5D CcREIT TV
M, RNEZNFRICH T OEBBES LVIBE (&2
W, ANESEA TR D 2 FELUTO &5 25E) b
WT, FIgoMMICR3 &5 7% SaDRBIZELVEHRA Q,
MWEINEE D > ODEBLRF I IRENHEESTS.

TS >EHBRBDOEREAD Qo 13, KJNFHE =
JIFEAD & S IC A TS & 0 EXRTHRED 5 E UEEE
BETTAKENPEBINTHL & BBE, BhRoikE
DOBELEBIRBYRETEEDH 5.

FINFIBO TABE D 5ER U 12 & =, #E)I| B EF,
BE)lEml, amHFlEBERNEOEEHwMAIIIBI 2
BAEICHOND LHIT, L, DEFEICHES Q, DHEAILE
ROBAELIETHDLENTE B,

HEEmBEORE 2i2b £55, TIFERE £0I)NE
HOBERME 3 FELORNERBOMNR KL 5 DN
KD, S, DFRIZEYV t, DEMBICED, SEREICES

19

_H;
3!

T
o
HE
rn i ' lcase of .
| E situation $d=0% I
J H |
| 1 ----lcase of [
Aj  sitution sdsiog: 5
Qe /"‘ '\\B 3

Fig.11 A conceptual comparison of the characteristics of

flood hydrographs for two connected rivers with diffe-
rent time of concentration (¢,), for a 100% increase
in the river basin areas served by the sewerage

system,
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