Flood control for sewerage in
Tokyo
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Terrain of Tokyo
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, Outline

® Tokyo is the capital of Japan, and the political, governmental and economic
center of the country.

® The percentage of sewered population is 99.7%, the highest in the country.

® Sewage Works are implemented in two areas: the Tama area and the 23

wards of Tokyo.
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Percentage of sewered population ¥ Topography of Tokyo, and location of Water

) Reclamation Centers
National average 84. 8%
o
Percentage of TOk}’O 9 9 4 é
sewered population (as of the end of 2013)
Up to 50%

I:l More than 50% to 75%
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Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government



Sewerage in Tokyo @

sewered population

(as of the end of 2013)
| tem 23 wards Tama area
Total sewered area h7, 839 ha 49, 095 ha
Sewered population 8,692 million 3,496 million
(at night)
Percentage of 100 % 98 %

Sewerage system

Mainly a combined system

Mainly a separete system

Capacity

6,349 million m3/day

1,433 million m3/day

Total amount of
water treated per
year[daily average]

1,578, 759 million ms3
[4, 325 million m3/day]

333, 214 million m3
[912 million m3/day]

stations

No. of water 13 Vi
reclamation center
No. of pumping 84 2




Sewerage of the 23 wards in Tokyo

« Tokyo started building a
modern sewerage system
In 1884, and the
percentage of sewered
population reached 100%
in 1994,

« 82% of area is a combined
sewer system, and 18% of
area adopts a separate
sewer system.

« A sewer is treated sewer
pipes extending a total
length of about 16,000 km,
85 pumping stations, 13
Water Reclamation
Centers, and two sewage
sludge treatment plants.

[Overall project plan ]
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T | precipitation of Bangkok and Tol

‘C Bangkok (Thailand)
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~__Sewerage systemof Tokyo

[Natural sewerage division]
Rain is flowed into a river

60 percent

UHrnRx

according to a natural grade. |

(FRL21 5EEXR)

[Pump sewerage division]
Rain is flowed into the sea or
a river by pumping stations.

40 percent

Ll

Rainwater pumping station
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Flood damage in recent years

Above and

I Meteorological Mﬁ;iungll;(m below floor
Frequent urban flood disasters leteorological | fourly | level inundation
it btgwc?in%fs)
® There has been an increasing amount oct 9, 2004  Typhoon No. 22 73 993
. . : Oct. 20, 2004 Typhoon No. 23 45 402
of rainwater discharge due to ongoing R E— B ‘o
urbanization. Sep. 4, 2005 Heavy rain 112 5,048
. Aug. 5, 2008 Heavy rain 59 171
o Super typhOonS and Iocallzed Jul. 5, 2010 Heavy rain 107 729
torrential rains frequently occur. Jul.23.2013  Heavy rain 102 442

o ~NE7 7 =% o
H8= '\C_ '_?‘) i ;Sm

Typhoon No. 22 struck the area in Torrential rains hit the metropolitan area in

October 2004 September 4, 2005
Azabu Juban subway station Josui Bridge over the Kanda River

-chome Honan 1ginami Ward
Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Governmen




The generating factor of flood damage @

-Flood in recent years
=(@Ongoing urbanization (@ Change of raininess in recent years
@ The advancement of land use ( An underground center, a basement etc.)

B Ongoing urbanization

@hange of the amount of \

rainwater discharge before : When it rains
and behind urban development 100+
: Ancient times After development
Although rain water had (1947) (1988)
permeated underground 50 discharge 80 discharge
before development, [ I
by development, earth

surface is covered with
concrete etc., : ; :

a lot of rainfalls flow out | S0 infiltration s

for a short time, L Sl

and flood damage

occurs frequently.

O

The infiltration regions of
rain water decreasein  ; ::.:.
number by urbanization. ;.
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(The example of the

\ 23 wards in Tokyo)




The generating factor of flood damage @

B Change of raininess

An observatory with many rain
which exceed the present plan rain

Ob " The number of rain
SRR (Over 55 mm/hr)
Ekota 11
Saginomiya 10
Mizumoto 8
50mm/hr Rainfall [tabashi—ku 8
g :::22 Yayoicho 8
e
[ | 5::::2 Nabeyoko 8
B 6 rains
B Over 7 rains
Distribution of the number of rain which exceeds the present plan rain (1989~2009)
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Meteorological Observatories ( 1-hour rainfall ) Meteorological Observatories ( 24-hour rainfall )




- The generating factor of flood damage @

B The advancement of land use

The number of underground centers

110 ~ _ 110
mm= The number|of accumulation
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( KAJIMA technical research center web page )

[ The main underground damage examples in Tokyo ]

Generating date

Rain
classification

Damage situation

July 22, 1977

Thunderstorm

Shinjuku SUBNADE is flooded.

August 27, 1993

Torrential rains

The track of a subway is covered with
water and it is traffic rupture
(Akasakamitsuke Station).

July 21, 1999

Thunderstorm

A door does not open with water pressure
but one man dies (Shinjuku-ku).

August 29, 1999

Torrential rains

The Shibuya underground center is
flooded.

October 9, 2004

Typhoon No.22

Azabu-juban Station is covered with
water.

September 4, 2005

Torrential rains

341 buildings and The subterranean
space of about 36,700m is flooded
(Kanda-gawa valley etc.).

August 27,

1993

July 21, 1999

August 29, Heisei 11

Flood situation of Akasakamitsuke Station

The flood situation of Shinjuku—ku

The flood situation of the Shibuya underground center

AR L TRORSIS~HLLTEHT,
BEZAL LA -5~ TFUM NPESTRASNL,

Stairway




The main contents of the hard measure of a sewer

Conceptual drawing of
EUEELON ek 1 Provision of bypass pipes and additional

Sewers
Rainffalllil?tfimation (bocsted dis charge capacity by providing sewers)
acilities
(on the premises of

Provision of stormwater

ARl 3 u houses)
infiltration inlets

(Rainwater on the premises of houses will
be infittrated to reduce the amount of
rainwater entering s ewers.)

Provision of a rainwater reservoir
for flood control

A The second Tachiaigawa trunk

The capability of an established trunk is
reinforced as flood control.

Increased diameter of
branch sewers

(increased discharge capacity
by replacing s ewers)

Provision of stormwater
storage pipes

(storage of rainwater
exceeding sewer capacity)

Boosted capacity of a pumping

station 3 » /
(corstruction of a pumping station, o ]

provision of additiqg?!vpumps. etc) ‘ 1
€ [N [ A Minamisuna rainwater reservoir for
" Provision of a trunk sewer for flood control
rainwater - . .
The upper part is used effectively as
collective housing etc. (the amount of
storage of 25,000 m3).

(in response to increasing amount of
raimvater discharge)

Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government



____The example of a hard measure @

H Koto trunk Koto pumping statlon( Kiba and Shinonome, Koto-ku, )

’/f AR m‘lt' Ju "“'l ?:‘V
R Sannohashl trunk e Ll = WA
A k L 17"‘!‘3;“. %" -

BT
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. ? lt

TN OConstruction of

Eldal trunk
‘ L Rainwater Storage tank
- &a! j‘)\ ooooo / 7]
Y Az p— # 9508 oools
= N . o 7
— Eocyu jima | o f- 7 | Kibapumping gggﬁ 0o [;‘u'"guﬁ?y: B
Tsukishima [ &1 trunk - station od % nunﬁ ﬁ
trunk PR all. uun‘; h|o 0lo%s
—— Hooof— 5= S uuno,, o0
) : E +{ooo S ooo
— | W L et BT iy ooo
Eccyujima [N ) %8 jes nva I N
pumping staion | - nes = T T ool /
. 2 . e |
PR & | AT\ i o == =)
\‘ ' N R ‘\; I .: - “= _\ “ 1 P
/ v & T > v’ \’\ D | &
- Sinonome Olncreasing Sewer Pipes and Pumps
2 pumping station
Koto trunk \f
Sinenome Inside diameter _
A trunk 3750~~6000mm Typical example
AN NN\ .
2 \m < 7 Lengthi 49\1\ Om Basin
s Measure pipe —

Koto pumping
station

Measure institution [ |

Established pipe s

Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government




The example of a hard measure @
‘W Wada Yayoi trunk ( Yayoi-cho and Wada, Nakano-ku, )

~

\
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® FERTHR

nRme
é zuzw #51 B
HaRmaY Somm. e
T LT The rainwater which cannot be discharged to ariver
L _aw #3 30, 000 nt . . 5
el at the time of flood flows into sewer pipes from a
Bl (S uem [irims wme manhole, and is stored by the Wada Yayoi trunk.
o8 . .iiiiiﬂ': A 2.om 1o The stored water is sent to a water reclamation
M| S |mare e nium || CENtEr from two pumping stations at the time of fine
weather, and is discharged to a river.




____The example of a hard measure &

B Effective institution maintenance B Relief of the outflow rate
to the valley etc. of the trunk laid regulation to a river from
underground shallowly the sewer united with
L0 L R progress of river maintenance

Reduction in cross sectional
area of rainwater outlet

=

AT IR, BRI =L BPR T
ER/THEMADER KIFEEINVRAE

g

[BAREB 2197730 D %]

Kanda- gawa Rlver

In accordance with the progress of
river maintenance of the discharge
S place of a sewer, r_egulz_:ltion_of the

T T outflow rate to the river in rainwater
,ﬁf’ %ﬁ outlet is eased, and mitigation of
R flood damage is aimed at.

[#f-I2 BT 2 R0GH K]

e,
@ ¥fr3" fdﬁ;??«




_____The example of a hard measure @

M It corresponds to the rainfall 75mm/hr in the large-scale
underground center where serious damage is expected by flood.

Construction works for flood prevention in
underground shopping area

With an old sewer pipe, it cannot respond to

temporary intense heavy rain for the rainfall  pymp facility

1N omm/nr, _ __
/I/ ; '/I’/,/'

Underground
Shopping area &

Wastewater

After flood countermeasures are in place

The part exceeding

| rainfall 50mm/hr is stored
| temporarily and it
returns to a sewer pipe
with a pump at the time
of fine weather.

Rainwater storage pipe

Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government



____The example of a soft measure &

M n order to urge self-help and mutual aid, the

information about flood is disseminated positively.
OTokyo Amesh
The rain information on a sewer radar rain gauge system "Tokyo Amesh" is
offered in real time, and prevention-of-floods activity and refuge activities are

supported.

A~L CHREF BR7X>23008NT U2 English

nroes MR P AV
LN L~ | MWt |

PALBE ~ 2XERE~ |

e \ http://tokyo-ame.jwa.or.ip/

It is what made HP and a mobile phone consistent, and
Is about 72 million-affair (2013) access per year.




hazard maps
A sewer and a river cooperate, the flood
anticipation zone figure at the time of flood is
created and released, and the danger of flood is
well-known in advance.

REIRKBAFIERR

OThe effect of infiltration of rain
water is advertised positively.
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Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government



____The example of a soft measure @

OJune is preponderantly coped with by regarding it as "a flood prevention

month."

@ NEEBTATE

T PR etk BT Tk iE %!

AEOEEIVE) T TRERTAE. BVHHEVRKERERIZREHBVET, Q

ORTRES: AxmwoTRas) ]
HRTEN-R TRV THRS: AR SOMKY ﬂ_...
SRR BT EIEHRIET.
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ML, TARRADRQOERTE), WK T
EUTUGVRTOITNC, FASPSZRTISLY

BUETOTERHRTT.
7 A

BELEA

NTR-SRTFERTOIRA

RAOD NS BILAE R TFRIEASTINITCA,
Bam x R

zmy

My
Te FrARCCIVEY.

L

Bl"l RITOHGTEN - [ :
AXMROAOERTOLATIL TI2R 40T A < e
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¥
| S OUTI ARSI IR

-u. R e T T
T AT MY LRt ERAR AT

The danger of a
basement, etc.
are advertised in
the event about
flood, etc.

=

A flood measure
leaflet (a basement
and for a half
underground
house measure) is
created.

Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government




* Distri

ution of information on trunk river water levels to a
prevention-of-floods administrator etc. is expanded.

I The example of a display of information trunk river inside water level

(Shinagawaw—ku : Tachiai trunk)

e, ©
COMB | M1 | A2 | A3 | Afid | A5 | Afue | AM7 | AfuS
A8k (m)

-2.20 -2.00
AflNo. [3314-1C-28/3414-1C-21/3415-3B-15/3416-0A-27 |3416-2B-20/3416-3B-27|3417-2B-22/3417-2B-20/34174B-16

(m] Piom
© anzesm

KHER

*f8

IR (IS1T 1N R) e

-1.30 -1.10 -1.00 -11.0 -0.60 -0.55 -0.40

l  Electrical scoreboard

(Nakano—ku : Momozono trunk)

Usually, prevention-of-floods activity is supported by
displaying the water level of the sewer trunk which
cannot be seen and offering it to a related division.
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Planning Section , Planning and Coordination Division , Bureau of Sewerage Tokyo Metropolitan Government



Thank you for your attention.

Mascot of the Bureau of Sewerage: Earth kun

(URL) http://www.gesui.metro.tokyo.jp/




