
 

 

Utiliz
Inlan
(Research p

IWASA
Researc

Keywords: 

 
１．Introd
In recent yea
by rainwater 
sewerage sys
increasing in
heavy rain. S
facilities, inc
and time, inu
capacity of e
early damage
In general rai
on the water 
certain time t
respond to a 
uneven distri
We therefore
measuring po
information i
rainwater pum
by using the 
relatively eas
２．Study m
Using a pum
about 3.8 km
drainage area
observation p
through analy
levels at the t
situation (flo
of rainfall wa
rainfall patte
facility's capa
order of start
three areas (u
３．Study 
It was confirm
timing of wa

Fig. 1:  

zation 
d Floo
period: FY20

AKI Hirokaz
ch Engineer
inland flood, 

uction  
ars, the risk of 

overflowing o
stem in excess
n accordance w
Since developm
cluding storag
undation contr
existing stock 
e mitigation. 
inwater pump
level of the pu
to start up the
sudden increa
ibution of rain
e studied on se
oints and utiliz
in order to rai
mp operation 
in-pipeline w
sy to maintain
method  

mping drainage
m in trunk pipe
a, we examine
points and pum
ysis of variati
time of rainfa

ood analysis). 
as indicated by
rn as shown in
acity, and cha
t with the drai
upstream, mid
results  
med from the 

ater level rise v

Model drain
rainfa

of In-p
od Con
017 to FY201
zu, Head, M
r, Wastewat
inundation co

f inland flood 
on the ground
s of its capacit
with the increa
ment of inund
e facility, take
rol methods us
to the utmost 
 

p stations, ope
ump well. Sin
 pump, it may
ase in inflow r
nfall or sudden
election of wa
zation of wate
se the efficien
in the event o
ater gauge, wh

n.  

e area, 329 ha 
eline length, a
ed proper wate
mp operation 
on of in-pipel

all and analysi
In examinatio
y using the ce
n Fig. 1, whic

anging rainfall
inage area sep
dstream, down

results of ana
varies accordi

nage area pla
all studied  

pipelin
ntrol M

8)   
MATSUURA
ter System D
ontrol measure

damage cause
d from the 
ty has been 
ase in local 
dation control 
es a lot of cost
sing the 
is required fo

ration is based
nce it takes a 
y be difficult t
resulting from
n heavy rain. 
ater level 
er level 
ncy of 
of heavy rain 
hich is 

in area and 
s a model 
er level 
control metho
line water 
s of inundatio

on, movement 
entralized 
ch exceeds the
l start time and
arated into 

nstream). 

alyses that 
ing to 

an view and 

 

ne Wat
Measure

A Tatsuro, 
Division, W
es, water leve

ed 

t 

or 

d 

to 
m 

od  

on 
t 

e 
d 

o
th
ra
p
w
(T
a
m
h
le
p
u
N
in
p
s
o
m
a
４
W
in
le
o
fa
fu
s
o
in

T

*

Do

Do

Up

Up

Ce

Ce

ter Lev
es   
Senior Rese

Water Quality
l information,

observation po
hat there is a c
ain can be det

pump well by u
where water le
Table 1). It w

analysis that in
making the pum
heavy rain usin
evel observati

particularly eff
upstream area.
Note that in so
ncrease in infl

problems in op
udden water l

of start-stop. A
measures cons
accelerate the t
４．Conclusi
We have confi
nundation are
evel informati

operation contr
facility types a
future, we are 
tudies and org

operation with
nformation in

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Wate
of inund

 

Uniform rainfall  

Downstream → 
Midstream → 

Upstream  
15-min. interval  

Upstream → 
Midstream → 
Downstream 

15-min. interval  

Table 1: Di
five-divide

* Note: Depth of color 

Rainfall moving p
Uniform rainf

ownstream → midstream → upstream

ownstream → midstream → upstream

pstream → midstream → downstream 1

pstream → midstream → downstream 3

enter → upstream-downstream both ends style both

enter → upstream-downstream both ends style both

vel Info

earcher, KO
y Control D
 pump operat

oints and movi
case where inc
tected earlier t
using observa

evel rise is ear
as also found 

nundation area
mp start-up tim
ng the detectio
ion points sho
fective for rain
 

ome rains, the 
low and the co
peration, inclu
level decline a

Accordingly, it
idering inflow
timing of start
ion   
irmed the poss
a with utilizat
ion.  We are 
rol conditions

and proper ope
going to colle
ganize the pro
 utilization of
to pump statio

er level obse
ation area (h

Prese
operat

Inundation 
area  

62.01

Reduction 
area  

-  

Inundation 
area  

60.04

Reduction 
area  

-  

Inundation 
area  

59.63

Reduction 
area  

-  

fference betw
ed water in th

starting time

represents extent of tim

atterns No.1 N
fall -5 

m 15-min. interval -9 
m 30-min. interval -11 
15-minute interval 2
30-minute interval 8
h ends 15-min. interval 0
h ends 30-min. interval 4

formati

ONDO Hiro
Department 
tion control  

ing patterns o
crease in inflo
than measurem
ation values at
rlier than a pum
from results o

a will be reduc
ming earlier i
on information

own in Table 2
n that first fal

pump started 
ontrol system 
uding pump st
and sequential
t is also neces

w, not only to 
rt-up. 

sibility of redu
tion of in-pipe
now studying

s according to
eration metho
ect findings fro
ocedures for in
f in-pipeline w
ons.  

ervation poin
ha) by contro
ent 
tion  

No.1 point  

1  62.00  

0.01  

4  60.01  

0.03  

3  59.63  

0  

tween the tim
he pipeline a
e (minutes) 

me allowance (blue) or 

No.2 No.3 No
8 20 15
-2 7 1
-9 -6 -1
16 29 25
22 35 33
13 25 20
16 28 23

ion for

ki, Guest 

f rainfall and 
ow by heavy 
ment at the 
t the points 
mp well 
of the flood 
ced by 
n the event of
n at the water 
2, which is 
ls in the 

before 
caused 
op due to 
l occurrence 
ssary to take 
simply 

ucing 
eline water 
g reflection of 

pump 
d. In the 
om these 
ntroducing 
water level 

ts and reduc
ol operation  

No.3 point  No.5 po

61.79  61.80

0.22 
(maximum 

effect)  
0.21 

59.95  60.04

0.09 
(maximum 

effect)  

59.01  59.02

0.62 
(maximum 

effect)  
0.61 

me to reach 
and pump 
 

extent of delay (red)  

o.4 No.5 No.6
5 10 6

-5 -13 
3 -20 -29 
5 22 22
3 31 34
0 14 6
3 17 6

r 

f 

f

ction 
 

oint  

0  

 

4  

2  

 

6


