Topographic mapping
using satellite images
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1:25,000 scale topographic maps
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» Largest scale base maps that cover
whole land of Japan

» Total: 4,355 sheets

* 1 sheet covers:
longitude 7.5 min.
latitude 5 min.
(about 100km?)

Fundamental maps in Japan AL

Paper-based maps
- Scale: 1:10,000 ~ 1:5,000,000
- Mainly: 1:25,000 scale topographic map

Digital maps
- Digital Japan Basic Maps (Map Information)
- Map image
- Spatial data framework (2500, 25000)
- Etc.

Providing
- Publishing (paper, CD-ROM, etc.)
- Browse via the Internet
- Download through the Internet (Map Image)
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Aerial photographs (with 60% overwrapping) .




Flight course b £ emiE Advanced Land Observing Satellite(ALOS) _®1@-+:mex

PRISM

2.5m-spatial resolution
three optical system
Panchromatic sensor

60% overwrap between neighboring photo
30% overwrap between neighboring course

Launch :
January 24 in 2006

. . AVNIR-2
MlSSlonS 10m-spatial resolution

ecartography Multi-band(BGRNIR) sensor
sregional observation
«disaster monitoring
sresource surveying

PALSAR
10m-spatial resolution
L-band SAR

From JAXA HP

Photogrammetry -Principle- SLERZ T Comparison of aerial photo & satellite image 18+
Using Aerial Photograph ALOS PRISM
plotter Resolution [40cm 2.5m

Interval of |1-5 year (GSI) 46 days
Images .
Shooting
Shooting | 5km x 5km 35km X 35km
Area (Scale 1:20,000) | 35km X 70km
Others Hard to take at Hard to interpret
isolated islands, small structures &
o volcanoes etc. point features
model (lighthouses, towers,
road dividers etc.)




CETE T

ALOS/PRISM (35km x 35km)
| |

1:25,000
Map Sheet

Example of update: road /1 & e

Comparison of cost AL
Cost (US Doallar) | Size (km) | Cost / km2 | Resolution (m)
Aerial photo 7 29.00 0.6
QuickBird 2,304 8 36.00 0.6
IKONOS 1,375 5 55.00 0.8
SPOT 10,290 60 2.86 25
ALOS 500 35 0.41 2.5

> Aerial photo’s scale is 1/30,000, scanning pitch is 21um
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Example of update: large buildings L
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Example of update: large buildings &1 AR
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Coastline changes

15
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Mapping / Compilation |

» Isolate island located 1,200 km south of
Tokyo
» Difficult to reach the photogrammetric
aircraft
» Many landform changes caused by
volcanic activity
» Topographic map has not updated since
1982
Can take full
advantage of

PRISM image

PRISM 60-6100 Sep-2007

Published 1982 Revised 2007 6




Accuracy improvement of Antarctic map L

Showa Base

References BICERE

+ Bulletin of the GSI Vol.56
(PDF file can be downloaded at:
http://www.gsi.go.jp/ENGLISH/Bulletin56.html)

— Revising 1:25,000-Scale Topographic Maps Using
ALOS/PRISM Imagery
Yuichi UCHIYAMA, Misuzu HONDA, Yoshiyuki MIZUTA, Koji
OTSUKA, Takayuki ISHIZEKI, Takaki OKATANI and Eiichi
TAMURA

— Verification of Topographic Road Centerline Data Using
ALOS/PRISM Images: Implementation

Hidenori FUJIMURA, Hidekazu MINAMI, Takenori SATO and
Takahiro SHIMONO
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Global Mapping /K& 70O T2 +

Global Map Download / Bkt DA D > 0O0— K
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What we can get from Global Map
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Vegetation (Percant Tree Cover)
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Various Uses of Global Map
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Participants & Conductor
SRS & E = HEES

National Mapping Organization ZEOER R IERHEE (NMO)

(NMO) of each country - ZFEOHEERSESERNAIZHATS
-165 #[E- 16 #1 (2011 5 10 B 1 BRE) A TOS
* NMOs voluntarily cooperate with the project SRS, SREOH 5y EHETS
* |65 countries and 16 regions participate in the - FEAIELTE B EE S — R L
project, covering 95 % of whole land area (as of +3
Wotalier 1, 2011), - BETOERAERSESIISNEMTRATS

# In principle, they develop the Global Map of their
countries based on the consistent specifications.
* Cooperation among participating countries s

expected if it is hard to develop the data by its iﬁﬁﬁ@ﬂ%@ﬁ;ﬁx (ISCGM)

RITERY: - HEBE T OU oo MERET B-h DEREE
R BERROA SRR LT AR RS S ELES

i I . - 1996 HF|ZFRA
International Ste.erlng Committee R R AN T ER
for Global Mapping (ISCGM) FEBRARETAS—HIE (WK - h—ILhoRE)

#* An international organization to steer the Global
Mapping Project
# [t conducts policy making on Glabal Map
development and management of progress of
data development.
# Established in 1996
# 20 members Including representatives of 17
NMOs
# Chair: Prof. D R F. Taylor {Carleton-Univ. Canada)
* Secretariat, Geospatial Information Authority
of Japan (GSI},
Ministry of Land, Infrastructure,
Transport and Tourism; Japan

- EEEEHELBERAEHEREEDD

Major activities of ISCGM W EEEEZESDT/LES

% 1SOGM Meeting {apsrox. orioe 2 yasr) SCOMBE (F1ERE)

* Global Mapping Forum AR BT A —F A

* Global Mepping Newsletter (quarterly) SRR = o — XL S—@FT (E4E)

* Technological transfer of Global Map data - sk E/ERE R - S RE
development and dissemination of the project

BHEREREEZREEHR

4-6910 FAX: +8
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Rich life of Yanaka Village Himage of Yanaka Village Abiaut A Hundred Years Ago
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Facilitles for flood control in the Watarase Astarding Basin

As the pivot of flood control for the
Tone River System
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Habitat of various
plants and animals
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The effect of reed burn-off

“Resdt purvofl” & comed Guf in amst al i prooe of
the Wetarees Fersiong Bau jn Moreh evay ymar fx
Ewing . marsh tobde of good quality Imcemnery So
Erodusing mash fesd screeis Thie feed buinofl e
weatched With kson linmrent, sines o Res e fallowing
effecia tg. oratect natoml enyienment i asdition 1o
TN mand margh et

M"‘l transforming inte a fares

e0ds grow
nutn|3 Ta pravent fiald fira and 56 on.

. 58CUTe BN0Ugh Su nllﬂne figcessary for wrwt of
Dﬂlm?‘ vﬁn:t-lwlllﬂ nlants which are ta grow bal
marsh thick,

Watorase Retarding Basin

Te pressrve s marsh reed. !Idn by pravanting It from

status of M of bl

Currant
end gridification of retarding basin

In Wil Bra; thems war o tot of pancs and marshes including
Akmpht-nun snd Akashib-ruma o tha ks iy Nar pan of
Wartirase retardeg Basin. Howover, aimaat @ thase marsbes
i pONds waTe vamEEhed due 1 isinsation of Watases Fiher
snd ‘seidification fes advanced. Anproxmntaly 5O knds of
Hlisnits that e the weEtar sa hare dissormared hom e
rereading bemin in the vt B0 ymara,

Grand design
“Brand design’ tht rukee nature: consavaton -and ma
imoet of natus of Wetarene relardng Benn wes emocssd i
Maimh 2000 0 order to consider tne image i the feamrs
FisEnrchg natune e tha inilmation of Watarsss pitording besln
In the popsssl reduction of tha watiang dum o arddification
Vel CUNFLONEG @ § DODIST o th MSILTGE erseonmint 11 tha
oesin, and reckaslty of the wetlend fecovary imeging

eEring 3
_ it Bigesd of thm rotarding basin'n | 8507 s ponted put.

Wetlend ractvety test basin

“~New movement toward wetland recovery—
“Wataten (8tIEINg basin wetland conaerstan an fecovery
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“Wind of early aotumn” Shigero Hisamatsu (Tochigi-shi Tochigl)

The $th Hizghest Award

The 9th Award of Tone River
Upper Reach Office Director

“Time of Budding” Hiroshi Takahashi
( Ashikag-shi, Tochigi)

1o Toghigl 187 1o°L)

wusmnie  Transportation Guide

10
Ashil g
Fuloka

@AboUL 3 km northwestward from
Mikuri Bashl of Route 354

@About 20 minutes eastvard riges from
Tatebayashl IC of Tohoku Expressway

By Tablu Rallway

®Tobu Mikko Ling
Exit at Shin Koge, Yaeyu. itakura Toyodal Mas or
Fuiioka station
(From Asakuse 10 takise Toyodal Mae: Aporox. | fhour)
{Fram Totu Utgunomiya 1o ftakura Toyodal Mas: Approx, 1 i)

@R Utsunomiya Lins
Exit at Koga or Nog! station

{From Ueno to Koga; Approx. 1 hour)
(From Utsunomiva ta Koga' Approx. 40 min.)

Tone River Upper Reach Offica,
Kanto Regional Development Bureau,
Ministry of Land, Infrastructure and Transport

£2-18-1 Kurihashi-machi Kita, Kita-Katsushika District, Saitama Prefecture
Telephone : 0480-52-3959. (Reglonal Partnership Division)



Outline of Mu

("l Project outline

O Location: Gyoda City and Konosu City, Saitama Prefecture (Musashi

Canal connecting the Tone River and the Ara River)

O Objectives: « Restoration of the function of steady flow
« Securement and reinforcement of the function of inner drainage
« Improvement of the water quality of the Ara River System

O Numerical data (on reconstruction)

Main canal: A portion of 14.5 m in length reconstructed
Sections: 43.2 m¥/s from the diversion works
(starting point) to Motoarakawa
50.0 m¥/s from Motoarakawa to Arakawa
(terminating point)

Siphons:  Six

Flood gates: Three (including one new flood gate)

Outlets: Six (including two new outlets)

Drainage pumping station: Up to 50 m3/s

Other facilities: Drainage sluice pipes (1 natural drainage
pipe and 1 forced drainage pipe), administrative

facilities, etc.
O Project cost: About ¥70 billion
O Construction period: From 1992 to 2015

O Current status: Project not required to be verified

.

Current Musashi Canal
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Typical cross section of the current Musashi Canal
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4,000 o
= —9, L
Administrative road} 16,700 3 J/A ministrative road
Design water level
/gmbankment = g T Embankment
[Te)
N

Weep hole

Ballasting at the
bottom slab

’ Left side underdrain pipe ‘

Current ground line

Lateral drain

’ Right side underdrain pipe ‘

Transverse drain
at the bottom slab

’ Center underdrain ‘

Relation with nearby

facilities

Joetsu

e

Highway
Route 125

River  Railway River

Shinkansen Line Kawazura

—\/»

ﬂ: = 4‘*—! Sama Water Gate ‘
f inumadai " e National  QOghj _f;
Candl Hoshi  Chichibu

*Design section at the time of
constructing the Musashi Canal

JR Takasaki Line
Water Gate

Adachi North Drain

=Ny
===

Nukata Drainage

Motoara River Pumping Station

14.5 km

Musashi Canal

The Musashi Canal is an open channel of about 14.5 km connecting the Tone River and the
Ara River.

The water to be used as city and industrial water in Tokyo and Saitama Prefecture is
withdrawn through the Tone Weir, and conveyed to the Arakawa River. The water to be used
to improve the quality of the water of the Sumida River is also conveyed.

Supply of water for urban areas through the Musashi Canal

Population of

Suppled areas the supplied areas

Saitama Pref. Saitama Pref.
Tap water: 3.498 m3/s Tokyo
Industalater l..l_OO 11— supplied areas is as of the end of March 2008.

*The population of the supplied areas indicates the total population of
! the administrative areas where water is supplied, as of the end of
March 2008

20 cities and 8 towns

About 13 million people
18 wards and 18 cities|

s Tok)_/o "‘“'—'-rl_

Tap water: 24.855 an -

Industrial water: 0.980:m3/s

=y

oy
The percentage of water conveyed by the Musashi Canal to the
total amount of water sugglled in the water supply area

Saitama Pie

ll(—lil

Water provided by

Toky: Water provided by
e Musashi Canal

Musashi Canal

t475%

8 wards an
18 cities:
bout 53 m?

Musashi Canal

Prepared by the Musashi Canal Office, the
based on the Water Supply Statistics 2007 (Health

i Agency Japan Water Agency
Service Bureau, Ministry of Health, Labour and Welfare)

Current Musashi Canal (dilapidated facilities, etc)

Dilapidation has caused damage to water channels, suspended water conveyance,
and increased chances for the occurrence of accidents caused by third parties.

Damaged lining panels
(point of 8,885 m, below the left band of the Namiki Bridge)

il

Leakage through the joints of lining panels
(near the point of 2,500 m, left bank side)

Raised bottom slab due to uneven settlement
(point of 13,250 m, under the Sanmai Bridge)

Deformation caused by sinkage
(near the point of 13,200 m, left bank side)




Current Musashi Canal (lowered passing water capacity due to sinkage)

A survey conducted in 1999 confirmed that the passing water capacity has lowered from 50 m3/s to
about 37 m?/s since the time of the construction.

= Crown height in 1967

(a the time of the completion of th consiruction)

_ Araki Siphon = crown height in 2003
| l Kamihoshikawa Siphon

Tone River

[Factors for lowered passing water capacity]
+ Reduced flow areas, and uneven longitudinal grades due

Hakuchoda Siphon
to uneven settlement
Nagano Slphon « Incapability in passing water due to localized deformation
| + Dilapit concrete lining surface

Sama Water Gate

Motoarakawa Siphon. (E“) 0
e * lKawazura Water Gate
20
E Mida Siphon
-*“! Nagano district - L 40
Sta.: 44 + 00 .
Sinkage: 28.7 cm 2t
4
o
<t
Nukata district] =1
A sinkage of up to 76 cm has been Sta.: 132 + 50
developed since the time of construction.  Sinkage: 76.4 d
$$39%9939Y8ITSITILEISITILISTITLIETYTYTTILIEYCE 5
S22k 88§88 2883sRrEREEEEEe2gEE8 s S
STA

Current Musashi Canal (flood damage to the area near the water channel)

There is an urgent need to reinforce flood control in the area
around the Musashi Canal.

In June 1966 immediately after the temporary start of the Musashi Canal with running
water, 4,044 buildings were inundated above or below floor level by Typhoon No. 4.

-

Since April 1971, the water has been conveyed from the Oshi River and the Motoara
River to the Musashi Canal 70 times, and a total of more than 1,000 buildings were
inundated above or below floor level in a total of 38 times from 1971 to 2010.

g

There is a need to increase flowing and drainage capacities. |

Torrential rain in Aug. 2004 (industrial park in Gyoda City)

Typhoon No. 17 in Sep. 1996 (Nagano, Gyoda City)

Current Musashi Canal: Insufficient quake resistance

The existing Musashi Canal was completed in 1967 but recent seismic design in
preparation for a major earthquake has not been incorporated. Under the Musashi Canal
Reconstruction Project, the canal will be reconstructed so that it will withstand the
possible largest earthquake ground motions (Level 2 earthquake ground motions) in the
future, and that the flowing and inner drainage capacities of the canal will be secured
even when a large earthquake occurs.

Asahi Shimbun, March 31, 2012

T

35"

138° 30" 139°  139° a0 1400 a0 30' 1a1®

Case 1: Seismic intensity of the Tokyo-wan Hokubu Earthquake with
shallow plate borders incorporated 6

The predicted distribution of seismic intensity of an inland earthquake that may occur in the future was
released by a research team with the Ministry of Education, Culture, Sports, Science and Technology,
and the Earthquake Research Institute, University of Tokyo on March 30, 2012. 6

Objectives of the Musashi Canal Reconstruction Project

1. Restoration of the function of steady flow

To restore facility functions that have been declining due to dilapidation. To secure quake resistance
and minimize damage caused by earthquake.

O City water: Under normal conditions, the water is taken from the Tone Tap water of Tokyo: 30.274 mzls
Weir to the Musashi Canal so that up to about 35 m?¥/s of 'T”:;;:gtae'r"ff“;ﬁ;;‘;kg‘r’ef ) g?gg maﬁ
water is conveyed to the Ara River. Industrial water of Saitama Pref.: 1.100 m3/s

Total: 35.054 m¥/s

2. Securement and reinforcement of the function of flood control

To secure and reinforce the function of drainage, and reduce flood damage to the area near the canal.

Olnner drainage: A total of up to 60 m%/s of flood water from the Hoshi River, Yadoori River, Oshi River, and
Motoara River is drained to the Ara River
(50 m¥s of flood water is handled by facilities in consideration of time difference in the peak of
flooding) .

Musashi Canal Nukata Sluiceway

(See the note below.)
=) -

=

Nukata
Drainage Pumping
Station

Ara River -

El

Oshi River hasln!

Motoara River basin|

Tone River —=

2

Hoshi River hasinI
= 3
‘Yadoori River hasln\

(Note) Eecause of a time lag in reaching the peak flow
he Hoshi River basin and the Yadoori River
basln the quantity of flow in the section reaches

3. Improvement of the quality of the water of the Ara River System 16 the maximum of 15 mes.

To convey the water for purification from the Tone River in order to contribute to improvement of the
quality of the water of the Ara River System.
O Water for purification: To contribute to improvement of the quality of the water of the Ara River System, up
to about 8 m¥s of water is conveyed to the Ara River. 8




Typical cross section through the water channel after reconstruction

( Typical cross section )

- L] B
| 2 z b
Reconstructed with a dual | \ T | |
water channel made of a &
reinforced concrete flume [ gter channel with concrete
\|_ li i_ng\ (150 mm in thickness)
Secti Quantity of flow Water channel Planned water Water channel Flow speed
ection (méls) grade depth (m) width (m) (m/s)
Upstream section 43.2 1/3,000 25 58x2 1.492
Midstream section 43.2 1/2,800 25 5.65x 2 1.532
[Downstream section| 50.0 1/3,000 23 7.1x2 1.533
i Administrative road
e
| ﬁf Fence Fence |
Administrative 1 | o 8
L road F f— = | =
i o | y " \ L Prefectural road\ o—
l \
s —
| ) .
9
9
Upstream i . Downstream
. section“ . Midstream section sectiog |
~H
&
Tone River ! | é\\& -
Musashi Canal 15% /% )
f L S Nukala Drainage
Tone Weir w Pumping Station
£ AT 2 74
g £3 ® 35 3 ST
= ? s 0O 5 a ) = 8 o\_Construction work
9 = = 5 B c ) £ “sommissioned to JR
12 o I > : ° =3
5 8.2 2 k 4 = g £
E
= T z . oy @ 2 T
e - 3 T 3
oF S & 2
=
[¢)
Overall project schedule for ;
. . lain construction Temporary work,
reconstruction of the Musashi Canal - ok, et I subsidiary work, efc.
Fiscal 2010 Fiscal 2011 Fiscal 2012 Fiscal 2013 Fiscal 2014 Fiscal 2015
T
53| £| Upstream
S&l 5
82| g |Midstream and
©g & | downstream
]
&2| Inflow facilities
Reconstruction of Nukata
Drainage Pumping Station
Administrative facilities
* The main work of the water channel is conducted during the period of limited water conveyance from 11
December to May in the following year. Placement of sheet steel piles is scheduled in around October.
11

Construction procedure with a half of the river closed

conveyed temporarily:

TFirst temporary water
conveyance

Second temporary Completion o the st phase of

ompletion of the first phase of
water conveyance the construction of a water channel
Photo: Second phase of the
construction of

the Aichi Irrigation System

IThird temporary
water conveyance
]

9 i

Completion of the first phase of
the construction of a water channel
Photo: Second phase of the
construction of

the Aichi Irrigation System

J
10

Efforts to draw up an improvement plan with residents’ participation

| [Zone 1] [Zone 2] [Zone 3] [Zone 4] [Zone 5]

ST

1».3

= Ay L 4 i g
Working group 1 Working group 2 Working group 3 ; Working group 4 i Working group
e ] AL i T L T TR T RN T AT e GRS T L N RS T T T

S Provision of sidewalks Improvement of drainage

3]

& Safety measures

&8

)

S Replacement of bridges

o

(3]

2

. — _

E=N

g Conservation of cherry blossom Sﬁ::?%%‘gg,%f"ees
trees along the roads along the roads

12




Efforts to draw up an improvement plan with residents’ participation

In the Musashi Canal Reconstruction Project, a conference with the participation of
residents was organized to facilitate consensus-building among local residents with varied
opinions with regard to the provision of safety facilities and landscaped facilities along the
reconstructed Musashi Canal. All the relevant parties including neighborhood community
associations and government offices have been working together so that the Musashi
Canal will become attractive.

13

Construction work in a residential area (permanent
provision of acoustic barriers)

Construction work in a residential area (provision of a
school road) 15

Construction work for oil protection above the water

Reconstruction work (construction season in fiscal 2011)

Difference of about 30 cm between the top of sheet piles,
and the water surface

< " = 5 ¥, ot
Construction work in the area with rapid water flows (flow
rate of about 2 to 3 m/s)

‘Construction with a large number of workers
(maximum number of workers per construction area: about 100)14

Reconstruction work (construction season in fiscal 2012)

Water passing along both sides of the banks

Water passing along both sides of the banks

bridge) 16
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I why were the Naka, and Avase River basins Repeatedly Devastated by Rain-related Flooding? "cc"————

Tha Maka Rivar d

age basin had been davastated
sinee early times due 1o ifs changed flow channel caysed
by finoding of thie Tong and Ara Rivers, Being surrounded
by large rivers |ika the Tone, Edo and Ara Rivers, it has
topography ke a towl 1t
sccurmulate water. And since
sl Inciines  gracual

reimEing in & dangs
heavy ral
o rof

tall because water hevels

(Toam s it Ryms2 Bavnrs sbiseing gIan )

Th P s e o8 i s
T ot e

s T i pmt
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(" @ Runldly Uycoming

The recent sprawiing devalopment al the mettopalitan
ea [disarganized expansion ol the Lrban ared) i= accet
g (e entration of popul nrd ansets from
downstraam to the mid and upstream drainage basing
deapie a rsk of potertial ficoding, In paricutsr, the e
of Urbanizafion of fha area within 20 to- 40 km ol Tokyo is
approaching B0%, sugoesiing that development of the
midsteam dreinags basin will, together with the upgrad-
ing ol franspe o faclity &nd \he promation of the
urbanization impravement plan, advance significantly

{ Thhe Maks aud lyase Bieer Ragins Reiny b

The law lying ground easily accurnulates water This erea "
siuffered flood damage many times becausa the river and
sewage projects designad 1o prevant flood demage were
rotable to keep op with rapid urbanization. If urbaniza-
tiar continues, damage to ihis area will be incomparably
areater than in the past,
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Inorder 1o protect the arsa from flood damage, if is necessary, m addifion to inproving flood control facilities belng

- carried out 5o far, to restore the water-rstaining and ficod contro! funations the onginal river lost due o fie develop
ment, fhrough an integrated effon carad cut in tha area, We must develop such drainage basin measudes 10 prevent
ain watsr from ainning Into &nd bursting tivars, “The Naka end Ayase Rivers' Comprehensive Flood Control Mea-
sures’ are aimed al making 1he town resistant 1o fiood damage based on the intedrated stfor of everyone living in the
drajnage basin, The Metropoitan Arsa Outer Underground Dischame Channal |s, m parficular, axpected 1o ba ihe
makn pilkar of 1he measures,
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"Sairyu no Kawa"-The Metropolitan Area Outer Underground Discharge Channgl

I One of the Worid's Largest Underground Discharge Channels at 50 Meters Below Ground
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Hia. 18 waiter channsl

N i

Tm’ parseaod 1:41 m‘wm Wmmw:wn

. & nank

Cwerall tengeh 8-3 lom il

Major Facilities of the Metropolitan Area Ouier Underyround Discharye Channel

The Meirop

Area Outer L [

Channel 5

ane of the warld's largesi undsrground discharge channels, which
takes water overfiow underground from amall- (0 mid-size rivers
such as the Naka, Kuramatsu and Otoshifurutone and directs it fo
the Eda Aiver through & 6.3 kilemeters long twunnel that runs 50
meters below ground. Construction was started In March 1993

utlliging world-class

N5 park [State of intiow)

No. 1 bank

Snawn Drainaga Firme Stalion

civil eng hnclogies. After

a conatruction period of 13 vears, in June 2008 it became possiie
o direct water from the Ctoshifurutone River into the Edo River.

Na. 4 bark (Ovediow haveel

Ho. 3 hiank (State of oy

P Gt wistiv an

Thie Metropatitan Area Outer Linderground Cischens Channel consists of ine 'rnllaw Falities” and “Banks® for taking
the

wated fom e rivers, the “Tunnel® of the undergrount water ‘channel tor di

g Hood water

“Prasstre-ad|usting water tank” for reducing this water flow in the underground area and securing a smooth flow, ano the
“Draimng pump station” and *Drainage siisceway” for draining fioading from undesground areas.

Channel

Bischarge
The five "banks® from Ne, 1 to No. 5 are interconmecled
to sach other through the undergraund tunnel and used
for taking m fiood watar from the rivers including the

Takes in Water from "Bvertiow Levee™ during Rooding.
Flood watars are taken Into the Outer Undesgroung
Discharge Channel at Uhe *overfiow isvea” provided on

Naka, Kuramatzy and Otoshifurutones, On fop of that,
they play an Important mbe in the maintenance and
management of the Outer Undergrolmd Discharge
Channal, by being inteka arsas for vehicles and by
Instaling ventiiation systems, for axample. Thege are
gigsntic cylindricsl faclites. Each of them s approxi-
mately 70 metess deep
anct Mas =0 Inner dinmatar
of  aporwriately 30
meters, They ars lame
anough 1o accommodats
A Spice shutlle o the
Statue of Liberty.

thé embank &f the rivars (ncluding the Nasxa, Kurm-
matsu and Ctoshifunnone. If the water level of sach
river surpasses the height of the overflow lavee, flood
water will ga Into the inflow facilily on s own. The
height ol the overflow,
lavee s sal lo much
the same helght as
that of the lowest
nearty ground so that
it can function auffi-
cigntly o cops with
even smal- o mid-
=ize fiopds.

Specilication of inflow

Iflerw faiiity
(Kurarsatsy River mbaw taciity)
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“imrrgronnd flver” that Runs @ (otal Distance of 6.3 ka7 50 m below Ground
This is an *undergrouna river” construcied to lead fiood water Aowing in from
the Naka, Kuramatsu, Otoshifurutons Rivers and othérs to the Eda Rivar The
tunnal cornecting five banks is constructed along Route 16 at a depth of 50
meters below ground lavel I has an mner diamater of approxdmatety 10
metars, Gnd an overall fengih of 5.3 Klometers. It can drain flood waters at o
spead of up to 200 m* per second

Emnioying the Shield Method tor the Tunnel [nderground river)

Shield tunnel

The hermetic siury shield method has besn smployed for the constroction
singe it must be camed out ol greatel underground dopths (50 meters below
growingd level) and 8 largs calfoer (irner diamater of the Wnnei is 10.6 meters) s
faquired. The excavator instailed on 8 cyfindrical steel lube digs the soil whils
protecting the machine from the sarth and sand al the front and pushing the
shiald machine forward. Behind the pushed out shigld machine, “segmenis’
A bled Into a cylivdrical lorm, This waork. (8 continded
seguaentially to !:lmld tha tunnel. Sections 1 to 4 in ihe tunnel bullt in the areas
trom the No. 1 hani 1o 1hs Otashifunutons River broke throlgh In 2002, and the
connecting lunneks buitt in the areas from the No. 5 bank to the Ssction 4
tunnel broke thraugh in 2005,
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Major Facilities of the Metropolitan Area Duter Undergroanid Dischal

The "Neart” fur Controlilm 3 Qantic Systam
Tho Showa Drathage Pump
Sration bs tha "heat” of the
Melmpoitan  Ama  Culer
Uindetground Discharge
Channel, and has two foses.
Oine roleis to-drain the flood
wille that ran down fram
undengronne tunnels, from
e pressieird-ad|usting water
tarik tivcugh  glant  pume
@nd dreinags: sacawdy to
fng Edo Fiver. The oiher ol
o Gperate and cerfrally
manifor sach nflow faciiity

Shawa Drainaga Pump Station

Wi e
o Enaipa fmis

Bivvis-oyw Viow bi rinags Fatilily

1. tnsiailation location
Conaa] Famuhsaakl, Hanakabe City, Sadama Prolaciion
2 Rrain pump fBeility

11)/Priing Spacie=gtiin

P el Neitral wk= ot (aganal pafng [gk-Raiy rate typel
Fimitraed g candy 501 persecord {par oump)

- Plarmad fotal puise head: 14 marers;

iy Ecairot; Funis speed: bussd U 1o 10 conroyof fiow,
Wimibe af matailed pumps: 3 UAiE

Brains Water Full of 25-meler Swinming Pool per Second
Four gigantic pumps, the largest of thair Kind in Japan
with 50 m¥sec. of tischarge capactty, huve beon
Installed. Using the powsr of the gas turbine, thay
rotate tha biaded whiel called an *impesier* at a figh
speed to give enemy (iffing and centritugal forces) o
water and genanale water fliow Thi gas turbine Used
ks e modifisg yerkior) of the one  designed lar
wrcral], s kay characterstics ame [tz compact size
and reducet poie and vibtalkons. The  maximum
dreurmge capocity i3 200 m° leguraiant o watér Ina
| 25-mater swimming pool) per second

Wigs ol prnip morn

[2) Mot Specification
Mnrqr el M-ﬂﬁh lrunriw:m g tartime

e Troim e one far:aj
Rahadaumtmsnnkwnumpsl

Figett Burkes A

13) Geat redicar speciicalion
WMMMMWJM (hexchind bt it
Retalorptiol VITA

3. (iperation control
Cfiers the minohine Sida cantrol in sach aoliay and contralzeg
mneiarmg ind opsssmtion ol o i cantral nparaisin o

Foad Cantrol lfects of Water Bischarge Tunnel on The Dutskints of The etropolliau Area

Water Discharge Tunnel on The Outskirts of The Metrepolitan Area is making a significant contribution in
reducing damages due o immersion in the ¥aka River ami Ayase River basins.
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Colossal Space is the "Bardergraund Parihemm”

This iz an erdrmous water cistem buift 2t a position
approximately 22 meters befow ground et o
redice fhe flow of water end drain it smoothly Inte
the Edo River. It ks 177 mators long, 78 maters wide
and 18 meters high. It | msponsible for stable
opealion of the pemps and adjusting radical water
pressure changes that can resull from: an emer-
genoy, Filty nine pilars, sach 7 maters lang, 2
matars wide and 18 meters high and wekghing 500
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River Environment lmprovement in collaboration with Neighbioring Areas

MizuBi Ko Oka Cosgoriime
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About XRAIN (X-band MP Radar Information Network)

o Implement high-frequency, high-resolution X-band MP radar in urban areas for real-time
rainfall observations to mitigate damage from localized heavy rains (known as guerrilla
rains) and torrential rainfall.

o Higher frequency (5x) and higher resolution (16x) than conventional radar (C-band
radar). Cut delivery time from 5-10 minutes to 1-2 minutes.

[Conventional C-band radar]
(Minimum size: 1-km grid cell, Data update interval: 5 minutes, Time to delivery: 5-10
minutes)

[X-band MP radar]
(Minimum size: 250-m grid cell, Data update interval: 1 minute, Time to delivery: 1-2
minutes)

Hanno City

Okutama-cho

Okutama-cho municipal government office
Oume train line

Oume City

Hinode-cho

Hinode-cho municipal government office
Hinohara-mura municipal government office
Hinohara-mura

Metropolitan Inter-City Expressway

+ High-frequency (5x)
+ High-resolution (16x)

Hanno City

Okutama-cho

Okutama-cho municipal government office
Oume train line

Oume City

Hinode-cho

Hinode-cho municipal government office
Hinohara-mura municipal government office
Hinohara-mura

Metropolitan Inter-City Expressway

* While the C-band radar (radius for quantitative precipitation estimation: 120 km) is
suitable for wide-area rainfall observations, the X-band MP radar (radius for quantitative
precipitation estimation: 60 km) is capable of gathering detailed data on localized heavy
rain in real time despite its smaller area of coverage.

Features of X-band MP radar

1. High resolution (characteristic of X-band)

+ X-band radar operates on a shorter wavelength and allows for higher resolution imagery
than C-band.

(X-band: 8-12 GHz, C-band: 4-8 GHz)

2. Superior real-time capability (characteristic of MP radar)

+ Transmits two types of polarized waves (horizontal/vertical) to detect the shapes and
other properties of rain particles and estimate precipitation based on how flat, etc. the
raindrops are.

+ Able to send accurate rainfall data in real time without the need to calibrate with ground
rain gauge data

3. Capable of wind observation (Doppler radar function)

+ Measures rainfall velocity using Doppler effect for wind observations

Full view of X-band MP radar (Nomi Site)

Radar antenna (Saitama Site)

Vertically polarized waves

Horizontally polarized waves

Transmits 2 types of waves

Detects changes in the shape of raindrops

Radio waves transmitted

Radio waves received

Zy: reflectivity factor. Vp: Doppler velocity




Advantage of Multiple Radar Observations

o X-band MP radar sometimes misses precipitation echoes behind heavy rainfall due to
attenuation and dissipation of radio waves. These missed echoes can be picked up by
using multiple radars.

Observation in Kanto Area (Rainfall on August 19, 2011)

Rainfall detection via radar in the Kanto area alone

Heavy precipitation

Shin-yokohama

Unable to detect

Radar station

The Shin-yokohama Radar Station could not detect anything behind the area of heavy
precipitation.

Rainfall detection via combined use of Kanto and Shizuoka radar stations
Shin-yokohama

Mt. Kanuki

Able to detect rainfall via radar in neighboring Shizuoka area

Radar station

Multiple radar observation caught previously missed area.

XRAIN in Operation (Including stations to go on line in
FY2013)

[Legend]

Currently in operation

Newly implemented

To be put into operation in FY2013

*Each circle indicates a radar range of 60 km in radius for quantitative observation.
Kita-hiroshima

Wakuya
lwanuma
Date
Tamura
Ujiie
Yattajima
Funabashi

Ichinoseki
Ichihasama
Kyogase
Nakanokuchi
Mizuhashi
Nomi

Mt. Jubu
Taguchi
Kanto
Fujinomiya
Shinyokohama
Mt. Kanuki
Shizuoka Kita
Bisai

Anjo

Suzuka
Rokko
Katsuragi
Kumayama
Tsuneyama
Mt. Ushio
Nogahara
Mt. Kazashi
Mt. Furutsuki
Sugadake
Kusenbu
Sakurajima



Installation of XRAIN (X-band MP Radar) Tansporiand Touram.

Kanto Regional Development Bureau

O Recent years have seen increasing localized heavy rains and torrential rainfall, requiring enhanced rainfall monitoring.
O High-frequency X-band MP radars that provide high-resolution rainfall measurements were installed in FY2009 (2 in
Kanto area).

-> Use radar network to facilitate optimal river and disaster management with an eye to minimizing damage

Installation of X-band MP Radars |_ C-band and X-band Radar Rainfall Image |

Location of XRAIN in Kanto Area F

Kanto (Saitama)/Shinyokohama [Existing (C-band) Radar] [X-band MP Radar]
Minimum size: 1-km grid cell, Minimum size: 250-m grid cell,
Data update interval: 5 minute, Data update interval: 1 minute,
Time to delivery: 5-10 minutes Time to delivery: 1-2 minutes

Can capture more
specific areas of
eavy rain

Kanto Regiona
Development
Bureau
Kanto (Saitama)

o
i

observation (blue circles)

+ Higher frequency (5x) and higher resolution (16x) than conventional (C-band) radar.
Cut delivery time from 5-10 minutes to 1-2 minutes.

+ While the C-band radar (quantitative precipitation estimation radius: 120 km) is suitable for wide-area rainfall
observation, the X-band MP radar (quantitative precipitation estimation radius: 60 km) is capable of gathering
detailed data on localized heavy rain in real time despite its smaller area of coverage.

XRAIN: X-band polarimetric (multi parameter) RAdar Information Network

Photos of XRAIN (X-band MP Radar)
Kanto i

Saitama) HQ

Ministry of Land, Infrastructure,
Transport and Tourism
Kanto Regional Development Bureau

Ministry of Land, Infrastructure,

NHK Digital Terrestrial Broadcasting Service  [enseorand rouren

Kanto Regional Development Bureau

M Background
Q Recent increase in torrential rainfall (guerrilla rain) hazards have been a major concern
(River water level rises rapidly) -> (Need to get evacuation info., etc. out ASAP)

O Disaster information for rivers, etc. (water levels, rainfall) is provided via the integrated river
information system.

(Conventionally via PC, mobile phones, telephone information service, etc.)
O TV, used by people of all ages, is the most appropriate means of conveying disaster information.

Tnformation on river water levels and rainfall is provided by NHK via its digital
terrestrial broadcasting service.

[River Water Levels]

-

[Rainfall]

deuw Rainfall

July 2011 Digital terrestrial broadcasting launched “iourly ranfall i Satama Prefecture.
April 2012 River water level and rainfall information

service launched via NHK ‘s digital

terrestrial broadcasting .

Press this button to switch between
rainfall and water level information
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About the Site

Low-lying land
Mountains y

Plateaus 4
Hills #

HmEa

Basins

Topographical classification

Tongoawa River
(5

Percentage of river basin to the total
of river basin of Saitama Prefecture (3,797 km?)!

Eastward rerouting of the Tonegawa

Rerouting of the Arakawa River i
and westward rerouting of the Arakawa

Watarasegawa River  kinugawa,Ri

S it #

Toreaa T e
oneqawa \ all S ,sww Hi\ /5
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Pacific
Lcean

x
mEmEE Before eastward rerouting of the Tonegawa River =
S— pfter eastward rerouting of the Tonegawa River
= m = Before westward rerouting of the Arakawa River

—— pfter westward rerouting of the Arakawa River

O Araburu (Stormy) River

The course of the river below the alluvial
fan (near Kumagaya City) frequently
changed.

QO Ina Tadatsugu's rerouting project

(1629) (Motoarakawa ->
Wadayoshinogawa)

Known as the westward rerouting of the
Arakawa River, the project set the current
course of the river.

O New inundation-prone area
-> Right bank of the Arakawa River

QO Large embankments constructed around
the fiefdoms of Yoshimi and Kawashima
by the Edo government

Rerouting of '=._ Ca. 1630

5 the Arakawa




Rerouting of the Arakawa River

O Nihon-zutsumi (1693)

A funnel-shaped embankment was
constructed along with the Sumida-
zutsumi (Sumida embankment), designed
to flood the river upstream to protect
Edo.

TR =

Surrounding embankments

O Riverside development

With the growth of river
transportation
businesses, river docks
were built to serve as
transport hubs for
goods and materials.

=

Nihon-zutsumi and
Sumida-zutsumi
were constructed to
flood the river
upstream from Edo.

Location of docks along the Arakawa and
Shinkashigawa Rivers (ca. 1700)

Rerouting of the Arakawa River

O Factories were built along the Sumida
River during the early 1900s. They
suffered major damage due to frequent
flooding.

QO After the toll from the devastating 1910 RS

Trenching afa .
diversion channél | -~

Started in 1911, completed in 1930
i,

flood, the Japanese government
implemented a national project
dubbed the Arakawa River
Improvement Plan.

O Arakawa Diversion Channel (1911 - 1930)

* Area of land purchased: approx. 1,089 ha

(Former course of the

¢ Number of houses relocated: 1,300 || ArakawaRiven)

Course of the
Sumidagawa River

nnel
pxcavation route

Rerouting of the Arakawa River

O Midstream improvements (1918 - 1954)
» Ensured the river's original function as a flood control basin
« Straightened meandering course of the river

« Constructed levees

New levees were constructed using the existing levees
(surrounding embankments, etc.).

The project made the middle course of the river 1.5 km to
2.5 km wide.

« Constructed 26 cross levees to enhance flood retarding
effect.

* Reducing flood discharge downstream (Tokyo) /
constructing flood control reservoirs and levees
midstream were required in later river improvement
projects.

O Improvement at the confluence of the Irumagawa and
Arakawa Rivers

(1931 - 1942)

¢ 4.5-km separation levee

O Work on 3 diversion rivers (1931 - 1954)

« Separation of the Oppegawa, Koazegawa, and
Irumagawa Rivers

Started in 1918, completed in 1954

et A low-water channel was
- “-.straightened / levees andicross
-« g lévees were constructed:.»

=y 1Ny
River channel before
improvement
g Straightening low-water
channel midstream
FEL AT 7

SHCOLSOEME ST

= | I
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T
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© About 60% of the high-
(2.5 km) water channel is private land

I {Golf course

Agricultural land
1%

© Cross levees for flood
retarding wainlevee

Cross levee
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Flood of 1910 Typhoon Kathleen (1947)

Kawago Kawago

e City e City
© 568 mm in Mitsumine, 611 mm in Chichibu
© The levee broke in Kugejisaki, Kumagaya. The muddy
overflow from the Arakawa reached Tokyo Bay.

© 24% of Saitama Prefecture was inundated.

© Tokyo was flooded for two weeks.

Levee breach 178 locations Levee breach 2 locations

Casualties 324 Casualties 16

Housing damage | 84,538 units

Housing damage | 28,520 units

September 7, 2007 Typhoon Fitow

Flooding near Onari Bridge in Yoshimi-cho (61.4 k)

Under normal conditions

During flooding

[

A section of the high-water channel is surrounded by a levee that serves as a flood control reservoir. This enhances flood retarding ]
effect and mitigates flood damage downstream.

<Flood Control Reservoir No. 1>

Flooding in April 1999

View from
downstream

Stormwater flowing into Lake Saiko via

/—\ an intake levee located at the lake's
pstream section.
If the August 1999 flood

Functions and Roles _
~Controls floodwater and mitigates flood damage occurred today, the reservoir
-Ensures drinking water supply for the Tokyo metropolitan would store approximately
area

3
*Protects natural environment and serves as a venue for 20,000,000 m? of stormwater
outdoor activities and reduce the peak
discharge at the downstream
Total area 58km2 control point (Sasame
Length 8,100 m Bridge) to about 560 m?/s,
Flood control capacity 39,000,000 m3 lowering the water level by
[Water supply capacity (Lake 30 cm.
nger supply capacity (Lake 10,200,000 m?
Saiko)

Overflow
levee

Flood control l:l

facilities

Water supply
facilities = Arakawa-Joryu River Office, MLIT hitta: kirumiitgedp/araio/




1. Overview of Arakawa River Flood Control Reservoir No. 1

Flood control reservoir Arakawa River

High water evel under
7 foocing condions: AP.
==llszsm

== =

[

‘Approx. 39,000,000 m?

High water level during
non-flooding period: A.P.

Arakawa River
Flood Control
|| ReservoirNo. 1",

LIl
)

>
&
3
2
3
o
=

Tokyo Outef Ring-Road:

(Sakitama Ohashi Bridge)
Reservoir bottoff elevation: AP.-6.3m

M Controls 850 m¥s beyond design flood level

Flood control during the
‘August 1999 flood

[Flood control reservoir]
Area: Approx. 5.8 km?
Flood control capacity: Approx. 39,000,000 m®
YYear completed: 2004
[Reservoir (Lake Saiko)]
Storage capacity: 11,100,000 m?
Depth: 8.5 m (flooding period), 10.7 m (non-
flooding period)
Year completed: 1997

_
W The reservoir (Lake Saiko) with a Akigase'intakes
water supply capacity of 10,600,000 i
m?3 and purification facility make it
possible to supply up to 300,000
m?3/day of drinking water to the
Tokyo metro area.

W Popular spot for recreation,
environmental learning activities, etc!

Before the project (mid 1970s - mid 1980s)

2. Flood Control Function

Ml Overview (12 During the early
stages of flooding
+The Arakawa River Flood Control Reservoir !

Flood Control River channel
Reservoir No. 1 | ]

No. 1 is designed to control flooding of the |

Arakawa River in stages.

*The overflow levee is designed for an influx of
floodwater once every ten years. Once the
water level of the river exceeds A.P. +8.700m,
flood control is initiated.

*When the reservoir is used for flood control, all
of its floodgates are fully closed so that they
serve as a containment levee.

Sakuraso Floodgate

(2) During flood peak

\

AP +8.700 m

Drainage gate AP +8.700 m

Overflow levee

B Overflow levee specifications

Crown height | Length

AP +8.700 m 320m

£ al | River channel
gud Lo S
Reservoir No. T |

s1.000
Overflo 70 7000 5 060__1.000 5006000 ___ 172000

Overflow
levee

bi0.00

000

Js.000]. 19 280

apes a1

53061

3. Effect of Arakawa River Flood Control Reservoir No. 1

rlFIooding caused by August 1999 tropical storm\ (" W Effect against August 1999 flood

If the August 1999 flood occurred today, the reservoir would store
approximately 20,000,000 m? of stormwater and reduce the peak discharge at
the downstream control point (Sasame Bridge) to about 560 m?/s, lowering the
\water level by about 30 cm.

Although the reservoir was still under construction,
floodwater poured into the reservoir from 10:00 p.m. on
August 14 to 10:00 a.m. on August 15 (approx. 12 hours).

Flood Simulation Results (Comparison of Inflow Volumes at Sasame Bridge)

FEma]

o *
4,995m’/s

Flood control effect
downstream
Approx. 560 m3/s

Floodwater inflow o

0
I
I
h
I
I
I
[y Jomm e O\ S —
: S
I
I

\

C TP e ¥ TP T
. . on
B Flooding caused by September 2007 Typhoon Fito
Floodwater poured into the reservoir via the overflow levee from 3:45
p.m. to 6:40 p.m. on September 7 (approx. 3 hours). The reservoir held
approximately 30,000 m? of floodwater.

Flood Simulation Results (Comparison of Water Levels at Sasame Bridge)

Floodwater overflowing

C v Reservoir
into the reservoir

No. 1

Hanekura,
Bridge

Reduced water level
by approx. 30 cm at
Sasame Bridge.

4. Arakawa Reservoir (Lake Saiko)

W Objectives of the Arakawa River Comprehensive Flood Control Reservoir Developmem

Project

@ Flood control
Build Arakawa River Flood Control Reservoir No. 1 to control a flow of 850 m3/s. beyond
design flood level.

@ Drinking water supply
The Arakawa Reservoir, with an active capacity of 10,600,000 m3, and the river purification
facility are used to supply 2.1 m¥s (max. 181,400m?¥day) of drinking water to Saitama
Prefecture and 1.4 m¥/s (max. 121,000 m3/day) of drinking water to Tokyo.

M Years implemented
1980 - 1996

/)

Water replenishment

In the event of a shortage of water supplied from the Arakawa River, the Arakawa River

Comprehensive Flood Control Facility will supplement water in the following ways:

(1) Siphon off water from the Arakawa Reservoir (Lake Saiko) and deliver it upstream from the
Akigase Intake Weir to secure a supply of drinking water

(2) Use treated wastewater that has been purified by the river purification facility for the

maintenance flow downstream from the Akigase Intake Weir to secure a supply of drinking

Arakawa River
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<Specifications>

Type of dam: Weir, excavated reservoir, river
purification facility

Levee length: 8,500 m (outer levee)
Drainage area: 2,440.0 km?

Total storage capacity: 11,100,000 m?

Active capacity: 10,600,000 m?

Location: Toda City, Saitama City, Wako City

Fioating perod (1 1 Sepiemer 307
Non-foading period (October 1 - June30)

Drinking water supply (population/areas served)
[Saitama Prefecture]

-Population:  Approx. 3.8 million

-Areas (Okubo Water Purification Plant)

16 cities and 1 town in south central and western
areas of the prefecture, including Saitama City
(excluding Iwatsuki Ward), Kawagoe City, Kawaguchi
City, etc.

[Tokyo]
-Population:  Approx. 11.2 million
-Areas (Asaka Water Purification Plant)
A portion of 16 wards, including Chuo, Bunkyo,

Chiyoda, Kita, Itabashi and Toshima Wards, and
some areas of Tama and Machida Cities.




- Tone-Ozeki Weir
Flow of the Arakawa River and Major Facilities -

Tonegawa River
t '! Intake of agricultural water .
—
\/}‘ i Drinking and industrial water
S ] supply for Saitama &
. Rokuzeki Headworks f p‘;¥efemu,e " B
N —— < =

‘ _' Kumagaya City §

Kakkaku Dam

'
(Saitama Prefecture) Mlnumadal Canal 4

Uematsu Bridge Musashi Canal Fﬁ

Arakawa Reservoir (Lake

- bried ' i Okubo Water aE)
. ried-up section i 1 ificati
e I
@ Tak'\zn;wlva gam ) -v\'\\ I i Infrastructure, Transport and
lapan Water Agency) .
(To be completed in A Flow improvement Saitama City ~==al j
£V2000) ori chagnel e;nmw- y = Purification
gradient fishway 4
2 Otaki-mura A Water supply canal tasity
Nakatsugawa River .~~~ " OashiBridge connecting to the
O, Chichibu Cif g
W — Arakawa River
Dried-up section I =
rakawa-mu[a__ﬁ A’ Arakawa River 4 ﬁ ﬁ‘.
Futase Dam = — T
(Ministry of Land, Urayamagawa River Sugama g A I
Infrastructure, Transport m . Kawagoe City Shlngashlgawa River , Akigase Intake Weir
and Tourism) Naguri-mu Irumagawa River I (Jaf)an Water Agency)

Arakawa Joryu River LY
Office, Ministry of Sumidagawa River

7
(Japan Water Land, Infrastructure, Asaka Water T
Agency) Transport and Tourism Purification Plant

k . E (Tokyo)
’ Tokyo Bay -
L Drinking and industrial water SREy
! supply for Tokyo

Urayama Dam

6) Water pipe
©) 2 JR Musashino Line *

\ s
Arakawa River (5) Pumps

@ Water is <2. discharged> upstream from the <1. Akigase Intake Weir> on the Arakawa
River and purified at the <3. water purification plants>to produce drinking water, etc. to be
supplied to Tokyo and Saitama Prefecture.

@ When the river's water level recedes, water is discharged from upstream dams or water
is <5. pumped> from <4. Lake Saiko> and discharged into the river upstream from the
Akigase Intake Weir via the <6. water pipe> to secure drinking water, etc.

@ River water has long been used for agriculture and hydropower generation.
@ Today it is increasingly used for urban drinking and industrial water.
@ Approx. 80% of the urban water supply comes from the Tonegawa River.

l Water Rights to Japan's Class A Rivers

Il Water Rights to the Arakawa River
(Source: River Handbook 2004)

(including Water Taken from Tonegawa
River)

Agricultural Other
water 1%
23%

Agricultural
water

35%

Water for
power

generation
48%

Water for Drinking
power water
neration

Drinking generatio 4%
water 57%

27%

Industrial
water

3%

Industrial
water

@ Increasing use as drinking and industrial water
@ Water from the Tonegawa River is conveyed via the Musashi Canal and taken at the
Akigase Intake Weir.

@ Supplying drinking water to approx. 15 million people

Supplying drinking water to approx. 15 million people
(11.2 million in Tokyo and 3.8 million in Saitama)

* The above figure for Tokyo is the number of people living in the area
where water can be supplied. The actual number is roughly 5 million.)

Musashi Canal

- Nlll“m S

’ i cw- =T o

Akigase Intake Weir

2%




5. Environmental Measures and Uses after Completion

@The Tajimagahara Wild Primrose Field, which is designated as a "special natural monument" by the Japanese
government, is located within the flood control reservoir.

@ To ensure that the construction of the containment levee does not have any adverse effect on the water environment of
the wild primrose habitat, environmental conservation measures are implemented in cooperation with the Agency for
Cultural Affairs, Saitama Prefectural Government, etc., including developing rules for operating the Sakuraso Floodgate.

@ The number of primrose plants has doubled since the beginning of reservoir construction.

@ Built within the Arakawa River Flood Control Reservoir No. 1, Lake Saiko, Doman Green Park, Akigase Park, etc., attract

about 1.7 million visitors annual

ly (estimate for 2006).

M Sakuraso Floodgate protect

Kamogawa River into the Arakawa River.
it serves as a containment levee.

ing the environment g yses of Arakawa River Flood Control Reservoir No. 1
The Sakuraso Floodgate is designed to discharge water from the

Fully closed during flooding,

Floodgate operation rules have been developed in light of the flooding

frequency of the wild primrose field.
Sakuraso Fipadgate

Tajimagahara Wild Primrose Field

Tyt

(Source: Arakawa River Reservoir Monitoring Study Report, National Census on River Environment

Waterfront Space Use Survey)

Uses.

=

Examples of uses

Outdoor activities

e ‘_“”\j\

Hiking, resting, etc.

Walking, resting, etc.

Track and field sports

Jogging, cycling, etc.

Outdoor activities

‘3335838

ARl BBQ, nature observation, etc.
T
[ommeweny | Use of faciliies Learning center, etc

People enjoying wind surfing on the lake

Lakeside teeming with hikers

Toda Marathon at Lake Saiko

Second floor exhibit room
Waterfront Wonders

A diorama of waterfront plants and
other displays illustrate the
waterfront environment and its
inhabitants. The Waterfront
Theater is a video showcase
introducing visitors to Lake Saiko's
seasonal changes and ecological
food chain.

First floor exhibit room
Underwater Wonders

10 aquarium tanks of various sizes reflect the
water environment and inhabitants of the
nearby Arakawa River as well as its related
ponds and tributaries.

Third floor exhibit room
Grassland and Marshland Wonders

The exhibit introduces visitors to various
plants and animals living along the river
bank including the grasslands and
levees that are their habitats. The field
observation station provides tips for
doing field work around Lake Saiko as
well as information and materials that
aid environmental education.

Fifth floor exhibit room
Arakawa River Environment
and People

This exhibit looks at the history of

flood control along the Arakawa and

use of its waters as well as how the
tiver has shaped cultures and
lifestyles over the ages. There is a

large diorama showing the important

role Lake Saiko plays as well as a
video (Arakawa Theater) all about
flood control and water uses.

Fourth floor exhibit room
Forest Wonders

Here enlarged models give
visitors an up-close look at the
forest ecosystem as they learn
about the woods surrounding
Lake Saiko and the woodland
homesteads that dot the area.

Orientation Room

Here computers are used to brief
groups of visitors, students, and
others on the highlights of the
facility.




Thailand's Chae-Rhraye-River
Basin Flood Control Project
+-Counterpart Training.

" December 17, 2012
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1947 Typhoon Kathleen Shinkoiwa - Koiwa Station, Edogawa City
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Seawall Destroyed by Typhoon Kitty (1949)

South Exit of H|ra| Statlon after Typhoon Kltty (1949)

August 31, 1949 Typhoon Kitty
~ Near South Exit of Hirai Station

Typhoon Kltty Inundatlon Map (1949)

: A 7
r of housesinunda
ity: approx. 12,50
2 Number of victims within the cpy

? approxu(i&%oo i 7

Ground Subsidence due to Pumping of Groundwater
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\;_‘_ Senju Shinmachi,
Ny — Adachi City

Nakakatsushika,

w

Edogawa City
Sank 2.4 m

1915

1940

1965

Taéhibana,
Sumida City

Kameido,
Koto City

Minamisuna,
Koto City
1990

Exposed well casing
5th Construction Office,
Tokyo Metropolitan
Government
(Shinkoiwa 1-chome,
Katsushika City)
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Impact o

B

f Subsidence (Main Entrance of

Edogawa City Office)
B e

Ground Height of Low-lying Land in Eastern Tokyo

Below mean low water (AP 0 m)

Below mean high water (AP 2.1 m)

Below design high tide level (AP
5.1m)

0 a5 g 10

beafter Development




Area B65.6ha
Period 1980~2007

Plan population 26,000

-— Ii\- ._J_._l_ ‘ il ) - K —
Land Readjustment Project
in Komatsugawa Area

Open Space “Freedom”

200,000 people
can fale shelisr
&t imes of disaster ©

-~ = Aboutthe present conditions of this area’
i Safisfaction 73.8%.
Edogawa :’_Zi‘r_\f Poll 2006, (Komatsugawa ;arE:r:'Il
Land Readjustment Project
in Komatsugawa Area

XIFIR

"

Evacuation Information Provided by
Local Governments

Creating/distributing flood hazard maps
Issuing evacuation advisories and orders
Evacuation sites, routes, etc.

Means of conveying information to residents

XIFNE

HBy law
= The Flood Control Act requires municipal
governments to create and distribute flood
hazard maps.

BmFlood hazard maps should include:

1. Flood zone and types of damage
(extent, inundation depth)

2. Evacuation sites
(names and locations of evacuation facilities)

3. Means of communicating evacuation
information such as flood forecasts, etc.
(channels and means for communicating
evacuation advisories, etc.)

5. Where to get weather information, etc.
(names, locations, URLS, etc. of river and
rain gauging stations)

16




XIFIR

el p— | |
Heightofnearbyvlevee(A.P.78m

Tidelevel-during Typhoon Kitty(AP.3.15

' - |

' I
Hightidelevel duringspringtides(A P.2.1'm}

TIFNE

XIFIR

How information is delivered to you ~

- TViradio/ .
Agency' local Edogawa City

residents

meteorological
observatory

Flood forecast

A flood forecast will
inced when

there is a possibily.

flooding.
Use itto decide
notyou
should evacuate.

Ministry of Land.
nfrastructure, Transport
and Tourism

Evacuation
instructions

Edogawa City The Citywil advise:

uonoe/uolesedald uonenoeng

Disaster management yp:::f‘“;:“"'
instructons
headquarters carefully. / 3
% How o prepare 1o
= \: 3 3 ‘evacuate and what
s to keep in mind
uhen evacuating
|y =N L ]
B = 6
*Those who need assistance during a disaster such as the elderly and
lsabled See page 8 for more detals
\ 4

B [ssuer of advisories/orders
As a general rule, the mayor issues evacuation advisories/orders (Article
60, Basic Act on Disaster Control Measures)

XIFNX

. alddieoies oo o

(1) Types of evacuation instructions and criteria for issuing evacuation instructions

Types

i Action

Risk Type Conditions
level Ambulatory Non-ambulatory
High Complete There is a likelihood of a levee breach, due to a major

Evacuation order ple leak, cracks, etc., posing a significant threat to public

——— - evacuation

safety.
. Complete Flooding is imminent, posing a clear threat to public
Evacuation advisory Start evacuation safety. Everyone able to evacuate on their own

evacuating (those who are ambulatory) must start evacuating at

f _this stage. - . _ -

Flooding is imminent, posing a clear threat to public

Evacuation advisory for the

non-ambulatory ' Start safety. Anyone needing more time to evacuate (those
i i Evacuation i .
%E:Z%‘Eﬁg{oe;ﬁparamn (@ preparation evacuating wl_'lo are non-ambulatory) must start evacuating at
this stage.
. § E i Flooding is likely to occur, posing a possible threat to
Eyactaticilpepatation vacuation | hlic safety. Anyone who is non-ambulatory must
for the non-ambulatory preparation

start preparing to evacuate at this stage.
Low

20




XIFIR

(2) When to issue evacuation advisories/orders

River water level criteria for determining when to issue an evacuation
[For Reference] Water Levels

advisory/order v
Advisories and orders are issued in light of and Forzgm:?twpo'liﬁ —T
river water levels (for the Arakawa, Edogawa | ™ |5 | < |5t | ) somin |75
and Nakagawa Rivers). e ] 30| 41| 7.0 | 7.7 [AP00m
coogmpoio | 4.5 | 6.1 | 8.5 | 8.8 |¥P+85m
@ River water levels for issuing flood forecasts " e 46| 63 | 89 | 9.2 [tp.rsdn
€ N 3.3 3639 | 42 [woom

2kt | o
Design flood level Non-ambulatory Ambulatory

Bankfull stage

_ Evacuation preparation

Evacuation
Flood response alert stage preparation

Evacuation stage

Warning stage

Normal level

21

" TIFNR

(1) Evacuation sites
Before flooding has started, local disaster management bases are the
evacuation sites of first recourse (D). Once flooding begins, nearby shelters
are the evacuation site of first recourse (@).

e N ML ocal disaster management bases

@ Befor e flooding g ?gs?gg%)Komatsugawa Park (design occupancy:
begins - Kasai Nanbu area (design occupancy: 270,000)
- Konodai Danchi housing complex (design occupancy:
C 200,000)
Y
. |
@ After flooding Emergency shelters *Note that floors where people

+ 33 junior high schools  ¢an evacuate to are specified
* 73 elementary schools 4t each facility.

ESturdy nearby building that is three or more
stories high
(When you have to act quickly in a life threatening
situation)

e
=

XIFIR

(2) Where to go

When evacuating, people should flee in
the direction shown on the existing
hazard map.

Oshima Komatsugawa Park (design
occupancy: 197,000 people)

" FIFNR

(3) Challenges
Since the elevation is below sea level, people may be cut off for a long

period of time if the area is flooded.

HMLocal disaster management bases
These are outdoor locations without roofs where
evacuees will have to put up with inconveniences.

BEmergency shelters
Since lower levels will be submerged, floors that
can accommodate evacuees are limited.

B Sturdy nearby building that is three or
more stories high
Evacuees may be cut off for a long period of time.




XIFIR

"

(4) Future tasks

Wide-area evacuation plan is needed to allow people to flee to high ground outside
Edogawa City ASAP.
¥ T Shofse

Rk ~== LA

-Develop a criteria that will help people to quickly decide whether they
should evacuate or not ] ]

-Ensure safe evacuation facilities outside the city

Develop long-distance evacuation guidance strategies )

Get guidance from officials who issue evacuation orders (national
government, governor, etc.) when damage is extensive

" TIFNR

‘Gathering Providing
information information
B River information system B City's disaster d
. o management radio
u g{g@?d'o communication comm%nication system

B Meteorological information ™ TWitter

collection system B Edogawa e-mail news
B Disaster management B FM Edogawa
information system Emergency broadcasting
B Surveillance cameras system

All communication tools are managed by the
Disaster Management Headquarters

" FIFNR

B River information system

Gives access to river basin rainfall data, water level data and
live camera images provided by River Offices in Kanto.
(Dedicated lines from River Offices)

" FIFNR

B MCA radio communication system (vehicle tracking system)

DO o e

Displays location of vehicles equipped with MCA radio
communication system.

Lets headquarters personnel track vehicles on screen and dispatch
them where needed.




" TIFNR

B Meteorological information collection system

| November 29, 2012, 4:50 p.m. |

November 29, 2012, 4:50 p.m. |

Edogawa Ciy  Komatsugawa,
ofice Branch Kolwa Branch  Shistibore Branch  Tobu Branch

Collects/displays data from rain gauges and anemometers installed
in 8 locations (mainly branch offices) throughout Edogawa City.

It also collects water level data at the Shin-Sakongawa River
floodgate managed by Edogawa City.

" TIFNR

B Disaster management information system

Disaster management headquarters Disaster management
9 q organizations

LB
Metropolitan

Input data into the
Tokyo Metropolitan
Government's DIS

Disaster area

0 Report disaster situations via

$ —————

7 phones (e-mail, photos, etc.)

&

Information from the disaster area (fires, building damage,
etc.) is centrally managed to facilitate quick decisions at

disaster management headquarters and speed up emergency
response operations.

Ask policeffire
departments for
assistance

" FIFNR

Tower Hall Funabori Edogawa City Office Disaster Management
0 Headquarters
3
@
L%
\
. Controllers
Media converter

Can be controlled remotely from the disaster
management headquarters

" FIFNR

" -City's disaster management
radio communication system
N [

s

272 units installed
(covering the entire city)




" TIFNR " TIFNR

W Twitter ‘twitter" ‘ B Edogawa e-mail news

B Edogawa City official website

City office
Residents have to seek out the information they Used by people of all ages and delivered
want automatically

" FIFNR

B FM Edogawa emergency broadcasting system

h ) - Transmitting station
Studio (Minamiko’ 2)

> . +During the night when the studio is not staffed
Du ring -When communication lines are damaged

disaster Normal Bigdlicasting
nu -

Disaster management headquarters

P

o2 Disaster management
P headquarters interrupts broadcast

(4
I

I




About the Arakawa River Contents

1. About the Ministry of Land,

Infrastructure, Transport and Tourism
(MLIT)

2. About the Arakawa River

3. Diverting the Arakawa

4. Downstream Flood Control

5. Great East Japan Earthquake
(Arakawa River Tsunami)

6. Disaster Management Facilities Use Plan

December 2012
Arakawa-Karyu River Office

MLIT Organization

Internal departments/bureaus Number of employees: as of December 31, 2007

Contents

MLIT (number of employees: approx. 150,000)

Regional Development Bureaus (number of
employees: approx. 22,000)

Kanto Regional Development Bureau
(number of employees: approx. 4,000)

1. About the Ministry of Land,

Infrastructure, Transport and Tourism
(MLIT)

Kanto Regional Development Bureau
(New Urban Center)




8 Regional Development Bureaus
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2. About the Arakawa River

kawa River Basin

Comparison of Basins

River head Northern
mountainous region of Thailand
Course length 980 km

Basin area 157,900 km2

Chao Phraya River

Basin population

Arakawa River basin

River head Mt. Kobushigatake
Course length 173km (No. 15)
Basin area 2,940 km2 (No. 19)

Approx. 9.3 million
(No. 3)

Tonegawa River basin

River head Mt. Ominakami
Course length 322 km (No. 2)
Basin area 16,840 km2 (No. 1)

Basin population Approx. 12.14

million (No. 1)

A

Mt. Kobushigatake s
Elevation 2,475 m

Population of flood zones

RS I ] -
Flood Control
Reservoir No. 1 4
B\ L

\’ ~

Approx. 5.4 million

Assets within flood zones

Approx. 78 trillion yen

Population | Entire basin
density area

Approx. 3,100 people/km2

Riverside
areas in
Tokyo

Approx. 12,900 people/km2

For
reference)

Average in Japan 340
people/km2

In Tokyo 5,460 people/km2




asin d

€ 43% of the basin is mountainous. 28% is urban.
@ Assets within the basin (approx. 32% of entire Kanto Region) total about 150
trillion yen. (*Total assets in Kanto equal approx. 462 trillion yen.)

legend
rice field
farmland
mountains
urban areas
others

river/lake

others
farmland 11%

11%

mountains

rice field

urban areas
7%

Current Land Use (1997)

Overview of Flow Path

Kumagaya Gity

Takizawa Dam
=4 @ Futase Dam

Mouth of the Arakawa %,
(downstream)

Akigase Intake Weir "%
Arakawa river flood control Reservoir

Yamanashi
Pref

River head

2,000

—
Konosu City

o0 (midstream)
3 A

—— Nt
o
J-@sstaun(ER)

®
x
&
7

—@uma
—— JrENE

River Channel Characteristics

@ The midstream high-water channel measures 2.5 km at its widest point.

The diversion channel located 21 km downstream has a width of about 0.5 km.

@ The upstream section leading to Yorii is very steep at 1/10 to 1/400. The midstream
section from Yorii to Akigase is sloped at 1/400 to 1/5,000. The downstream slope
gradient, from Akigase to the mouth (estuarine basin), ranges from 1/5,000 to
1/10,000.

[ Distance from the mouth and width |

 upstream >
Qg=tean

Fluvial terrace (100 km from the mouth)

Arakawa

river River

terrace

Flatland (35 km from the mouth)

na

B N ) L : <11 Arakawa Hil
River bed gradient river

Cross section Cross section Cross section
Mt Kobushigatake (100 km from the mouth) (35 km from the (10 km from the
mouth) mouth)

Urban areas (10 km from the mouth)

Arakawa Sumidagawa
river iver

5 I R

*Based on "Arakawa River Report"

Urban area

Riverbed
incline

V-shaped valley River Teracce Alluvial Flat land
fan

o

~ Arakawa 1 |
Rive_r;_f_g' =

~~~..the mouth™




Flood Control via Cross Levees

1

26 cross levees have been
built along the wide reach of the
river between Nukata Bridge in
Yoshimi-cho and Sasame Retarding
Bridge in Toda City for better
flow diversion to control flood
downstream.

1During flood (Yoshimi-cho, Konosu

- ) Under normal conditions (Yoshimi-cho, ]
City), photo taken in September 1982

Konosu City) —

Flood Control via Arakawa River Flood Co i .1

i il "
Floodwater overflowing into the Arakawa
River Flood Control Reservoir No. 1

T "ON JlonIasay
JaNY emeelY,

overflow levee

Extensive Zero-meter Zone

Below high-water
level: 124.3 km2

(Population: Approx.
1,760,000)

Below low-water
level: 31.5 km2

(Population: Approx.
400,000)

Legend

7 Areas above high-tide level that are
| | brone to storm surges (4. +5.0m)

|17} Aveas below igh-tde tevel 5. +20m)

& Malor (Seesection onlow-
benchmarks Iying land subsidence)

WA, (At Pl | RS RRTISET. W TR B AT 1 NET T,

und Subsidence due to Pumping of Groundwater

Industry stops using well water (Koto area) . —_ e Pollution prevention ordinance revised
Desigreted under e Incistial Water Act (K0t aree) Natural gas extraction discontinued
Korean War begins \ | —— Industy stops using wel water (Edogawa Ward)
Great Kanto Earthquake ~ World War Il ends y — Industy stops using well water (Johoku arez)
st 1
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Pumping Keeps Water Level below Sea Level in Zero-meter Zone

Sumidagawa River Arakawa River —

in 1) = 3 ‘A_Asan high tide A.P. +2'._:L'|m |
i H‘;U Il | g | heniolo] L A 0 ]
B o |l || r = |
AP.+m epgihiolol 10 Ml .
"; I\ mAe A ‘ § .}:J Ty
ry SR * D | 2 i
| |

Westside ——  Eastside

Zero-meter zone

Koto Delta

®There is up to a 3.1 m difference in water levels in the area of the
Koto Delta sandwiched by the Arakawa and Sumidagawa Rivers.

Katsushika City

z

N 2k
Y Fed

HARKIIKT

Koto City

Arakawa Lock Gates

®The Arakawa Lock Gates were completed in October 2005.

®Serving as part of a wide-area disaster management network, the lock gates
enable transport of relief supplies and disaster victims during emergencies to aid
relief activities.

®In normal times the lock gates provide opportunities for water activities such as
sightseeing cruises, canoeing, boat regattas, etc.

Front lock gate

Aerial view of the Arakawa Lock Gates

Y History of storm surge planning
» Storm surge preparedness plans were
developed by municipalities throughout Japan
after Typhoon Vera left a path of destruction
along Ise Bay in 1959.

+ Specifics of the preparedness plan for Tokyo
Bay were finalized in 1960.

¥ Overview of anti-storm surge

projects

. Projects were initiated in 1961 based on the P'Chti-storm surge facilities constructed
master storm surge preparedness plan for " ————
Tokyo Bay. d

* The plan for the Arakawa River Diversion
Channel included constructing a right bank
storm surge barrier (from the river's mouth to
Sumida Floodgate) by FY1965 and a left
bank storm surge section by 1970.

Arakawa River's storm surge barrier




Overview of Riparian Restoration Project

Riparian Restoration/Conservation (Komatsugawa Area Test Site)

Example of implemented project: Komatsugawa area [Vertical river wall was removed
and gradually sloped river front was built.]

®The existing river wall separating the river and its bank by sheet piles and concrete blocks was
removed, and the river front was gently sloped to restore reed field and tidal flat.

®\Wood-framed river mattresses were laid to test how well they would dissipate waves generated
by boats and prevent erosion of the reed field/tidal flat.

(2008)

Existing river wall was removed to restore reed field and tidal flat.

River Stations (Emerg ocC

@ Designed for rescue ops and loading/unloading of supplies, machinery, food, etc.
during an emergency.
@ Can be used as public docks for boarding/disembarking water taxis, etc.
<12 under the plan, 9 constructed, 1 under construction>
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Emergency River Bank Road

@ The emergency river bank road connecting river stations serves as an emergency supply route.
@ The road stretches from the river mouth to Hanekura Bridge (about 37 km).

The Tokyo leg is completed. 57.0-km (98%) of the 58.2 km road has been constructed.
The remaining 1.2-km section will be constructed on the river's left bank in Kawaguchi City,
Saitama Prefecture in step with construction of the super levee project.




Seismic Strengthening of River Structures (Level 2)

- Preparing for Earthquakes -

Y Earthquake-proofing river structures (L2-resistant)

River structures (floodgates, pipes, pumping stations, docks, etc.) are being
reinforced to make them resistant to Level 2 earthquake motions (the largest
possible).

Earthquake-proofing of the Ayasegawa Pumping Station began in FY2010.
Earthquake-proofing of the Sumida, Sanryo and Sasame Sluicegates began in
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River structures requiring seismic
strengthening (sluicegates) 25

Reinforcing a river structure against bending
and shear failure (Steel-plate lining)

Rapid Urbanization during Economic Boom

1882 .37 years

.

o ,-' 1919 .35 years

Arakawa River Diversion Channel completed in 1930
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3. Diverting the Arakawa

The Big Flood o 0

In addition to the continual rain beginning in early August, there were heavy rains
ranging from 300 mm to 400 mm in the mountains of Chichibu from August 8 to 10.

Levee breaches: more than 10
locations

T Deaths: 369 (including fatalities in areas along

i the Tonegawa River)
Victims: 1.5 million

¥ Houses washed out/destroyed:
"~ 1,679 units

! Houses inundated: approx.
i i 270,000 units

*  Total damage accounted for

A =¥ approx. 4.2% of gross national
income

= : ) Honjominamiwari (now Kinshicho)
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Affected area
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3 Inundation
L depth approx.
1.5m
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Area affected by the flood of 1910




Flooded Asakusa Park (photo courtesy of Rinnosuke
Shimokawa)

Devastation in Honjominamiwari (now Kinshicho) Inundation
depth approx. 1.5 m

Construction of Arakawa River Diversion Channel

Iwabuchi
Floodgate

Arakawa River
before trenching
" (Current Arakawa River)

Current

Arakawa River
Imperial |

4 Palace

Arakawa River Diversion
Channel constructed

Following the devastating
flood of August 1910, the
Arakawa River Diversion
Channel (today's Arakawa
River) was constructed to
protect Tokyo.

Length: 22 km
Width: 500 m

Cost: Approx. 230
billion yen

(Construction period:

20 years)

Started in 1911
Completed in 1930

Photos of Arakawa River Diversion Channel Construction

vated using a steam
excavator.

3. After water had been drawn into the channel, the channel bed was dredged.
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4. Downstream Flood Control
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August 1999 Flood
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Distribution of maximum inundation depths

As the water level rises, the levee
Asitrains, the water held back by the k River water seeps into the levee. 2 P
Weakens and i easiy breached.
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Process of
levee failure
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<Example> If the water level remains high for a long time, water starts to seep into the levee.

Model structure

Slope on residential area side: about 30
degrees (1:2)

Slope on river side: about 30 degrees (1:2)
Levee material: coarse sand

Scale: about 1/50

Levee Breaks Produce Quick Flooding - Plans
needed to Evac Crowded Areas

Location of

=

Number- of
people affected*

Inundated area Approx. 110 km2
~ Deaths* Approx. 2,000
Maximum

| number of Approx. 860,000 (1 day later)
isolated victims*

Approx. 1.2 million

Approx. 510,000
Inundation above floor

- 1 Number of level: Approx. 450,000

| households households

inundated Inundation below floor

level: Approx. 60,000
households

1 Subway stations
inundated:

Ginza, Tokyo, Akihabara, etc.




ound Malls Flood First
\ If the Arakawa River

lnundauon ﬂ_p!h  above
1om S flooded, 19 subway lines
(about 110 stations) and
underground malls located
within the flood zone
would be inundated.

B\
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20mm-50m
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Wlosmm-10m :
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5.0 mm or higher |
= 1

Major underground facilities
likely to be inundated:

Tokyo Metro Ginza,
Marunouchi, Tozai, Hibiya,
Chiyoda, Yurakucho,
Hanzomon, and Nanboku
Lines; Toei Shinjuku, Oedo,
Asakusa, and Mita Lines;
JR Yokosuka, Sobu, Keiyo
Lines;

Keisei Oshiage Line;

Tobu Isezaki Line;
Saitama Rapid Railway;
Tsukuba Express;

Yaesu and
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vl b Iundation & Asakusa underground
Y shopping malls
. Full (water reaches top of a station or tunnel)
& [ inundated (water depth exceeds 2 m)
A  Inundated (water depth exceeds 5 m)
e Jnml. L] |No inundation
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Y What is a super levee?
A levee whose width is about 30 times its height (10 m high = 300 m wide)

4 )

High-Standard Embankment(“ Super levee")

Area of super levee construction integrated
into community development

R Pre e W T} B ) WIS, L_A::L-é

2 } ! Special super levee development zone: 30h (30
Levee height (h) times the height of the levee) 1

_ River Reservation e ——————

. /

v¢ Features
+ Earthquake-resistant

* Resistant to overflow
 Resistant to seepage
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Super Levee Construction in atsugawa

[About the project]

A super levee is being constructed in tandem with the Tokyo ‘ <Before construction> ‘
Metropolitan Government's urban redevelopment project and
Edogawa Ward's cherry tree planting project.

Super Levee Co on in Komatsugawa (Photos)

[Location] Edogawa Ward, Tokyo

[Project details]
Q Construction period: FY1990 - FY2014
Q Area: Approx. 25 ha
O Length: Approx. 2,380 m

[Related projects]

« Class 2 urban redevelopment project in
Kameido, Oshima and Komatsugawa
(Tokyo Metropolitan Government) [Standard cross-section]

* One thousand cherry tree planting
project in Edogawa Ward (Edogawa
Ward)

« Renovation of Komatsugawa Daini
Elementary School (Edogawa Ward)

* Public housing construction project
(Tokyo Metropolitan Government)

= Construction of Komatsugawa Junior
High School (Edogawa Ward)

Jangary2010 <

The Future of Super Levee Construction

v In October 2010, the national government's Government Revitalization Unit asked that
the p_Iar&s for building super levees be revised due to the enormous time and money they
required.

w [A grol]up of experts who reviewed the super levee construction plans made the following
proposa

Construction of overflow-resistant super levees should focus on protecting lives. They
should be built only along densely-populated areas to prevent the massive death and
destruction that could result from a levee failure. Measures to reinforce existing levees
along other sections should be actively implemented in order to make them resistant to
seepage and erosion (not overflow) and enhance the level of safety in these areas ASAP.

Before reinforcing During reinforcing After reinforcing
[Criteria for building super levees] Asphalt pavement
Sections where a levee failure would result in:
1. inundation of land below sea level before people there could evacuate Lawn
2. inundation up to the second floor of buildings in densely built-up areas Soil etention fner 7 ; ﬂ”""‘e” .
3. destructive flooding, resulting in damage to densely built-up areas along the river impermesbls liner,

Sections where super levees should be built shall be determined on the basis of the above
criteria in light of flooding and topographical conditions, etc.

Sections of the Arakawa River include:

« Right bank: Tokyo Metro Tozai Line bridge (Koto Ward) - Sasame Bridge at National
Route 17 bypass (Itabashi Ward)

« Left bank: Tokyo Metro Tozai Line bridge (Edogawa Ward) - confluence with the
Shobugawa River (Kawaguchi City)




Levee Reinforcement Sections
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Sections covered

[Legend]  (As of October 2012) MR
— : Completed
— : Not completed
——— : To be completed in FY2012
W

(including projects carried over from FY2011)
: Sections designated for super levees

5. Great East Japan Earthquake
(Arakawa River Tsunami)

quake-triggered Tsunami

Date/time: 2:46 p.m., Friday, March 11, 2011
Epicenter: Off the coast of Sanriku (about 130 km ESE of

Ojika
Peninsula) Fi
Magnitude 9.0 : @ STy
Maximum seismic intensity (Japanese shindo scale): =?
7 (Kurihara City, Miyagi Prefecture) &
Seismic intensity of 6+ was recorded in 28 c:
municipalities in Miyagi, Fukushima, Ibaraki and
Tochigi Prefectures.

B 7wards and 2 cities along the river

[main shock] March 11 14:46

[Saitama Prefect.]
Kamitoda, Toda-shi / Nakaaoki-bunsitu, Kawaguchi-shi
[Tokyol
5-upper | Chuo, Edogawa-ku / Senjyunakai-cyo Shinmeiminami,
Adachi-Ku / Takashimadaira, Itabashi-Ku
Touyou Ojima(Onagi River Branch Office), Koto-ku /
Shimo, Kita-ku(Arakawa-karyu River Office)

Kanamachi Tateisi, Katsushika-Ku / Higashimukoujima,

5-lower
Sumida-Ku / Akabaneminami, Kita-Ku

[After shock] March 11 15:15

s-ower | Cyuo, Edogawaku

o e

e
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Source: Prof. Takashi Furumura and Takuto Maeda (project
researcher), Earthquake Research Institute, University of Tokyo




Impact of the Earthquake (Arakawa River Water Levels)
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Change in River Water Levels Due to Tsunami (Minamisunamachi)

W Minamisunamachi Gauging Station (Minamisunamachi,
Koto Ward), 0 km from the river mouth

% Earthquake hit ‘
|

Minamisunamachi Gauging Station

Estimation®1 ‘

Change In River Water Levels Due to Tsunami (lwabuchi
Sluicegate

B Iwabuchi Sluicegate (Upstream) Gauging Station, 21 km
from the river mouth

Iwabuchi Sluicegate (Upstream) Gauging Slanm‘
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sunami Propagation Speed (River's Mouth to Sasame)

at the Floodgate Did

B Tsunami finally reached the Akigase Intake Weir located about 35 km from the river's B Shibakawa Floodgate (Kawaguchi City, Saitama
mouth. Prefecture), about 20 km from the river's mouth
; ' O R e e

Earthquake hit

2 e
Shibakawa Sluice gate | 2
L4 (Back) Gauging Station

Shibakawa Sluice gate
Closed

—

Approx. 25 km/h

* .
Shibakawa Sluice gate
(Front) Gauging Station

0 . .

Floodgate operation 1200 1300 1400 1500 1600 1700 1800 1800 2000 2100 2200 2300
Operation start Operatiol Status
== : 15: shut-off
Ayase Sluice gate :; : : i;g :; E 1 j:; Fully opening Shibakawa Sluice gate (Front) Gauging Station
Shibakawa Sluice gate (Back) Gauging Station
11B15:18 11H815:30 shut-off
- Nakagawa Sluice gate
vim 0km 12 B14:00 12 B14:30 Fully opening
5 5 11 816:40 11816:50 shut-off
Sumida Sluice gate 126 14:00 12614:10 Fully opening
E hut-off
e / 2 Shibakawa Sluice gate 1R 16:45 118 17:40 Shuo!
. . L 12H14:00 12817:30 Fully opening
Iwabuchi Sluice gate No operation No operation Fully opening
Arakawa Lock gate " " shut-off

Now and in the Future

CO ntents 2= Current status
»The Arakawa River's banks are designated as evacuation sites by local
municipalities. In Tokyo alone, these sites are expected to be used by up to 600,000
evacuees in the event of a major earthquake.

»An emergency river bank road and river stations (docks) have been constructed along
the river. These facilities are included in Tokyo's regional disaster management plan
and serve as an emergency transport route.  The river's high water channel is
positioned as one of the candidate sites for emergency operations in the Central
Disaster Prevention Council's plans for measures against inland earthquakes in the
Tokyo metropolitan area.

22 Tasks ahead

Since no specific rules for using these facilities have been developed, congestion or
confusion may occur and hinder their effective use, especially during the initial stages of
a disaster when river administrators are unable to perform on-site control.

River bank Emergency river bank road River station (dock)

6. Disaster Management Facilities Use Plan




Planning Overview

2= Objective
»Develop a plan for using disaster management facilities in the event of a major
earthquake in the northern Tokyo Bay area or other areas in order to ensure that disaster
management facilities under the jurisdiction of the Arakawa-Karyu River Office will be
effectively used by disaster response organizations and to ensure emergency
transportation, recovery operations, etc. for quick disaster response.

E= Agenda
1. Locations and ways to use the Arakawa River .
banks — Zonlng
2. Basic rules for using disaster management facilities — Operations manual

3. Sharing of information about damage to disaster —  Information sharing
management facilities and how facilities are being used organization

T

Be as prepared as possible!

nU

Develop a plan for using disaster
management facilities along the Arakawa
River's downstream reach.

Planning Method, Members, etc.

gz Planning method

» Planning via workshops with disaster management officers from organizations in charge of
relevant disaster management facilities under their regional disaster management plans and
organizations that are expected to use these facilities.

»>Workshops provide opportunities to freely express opinions outside the confines of particular
occupational responsibilities.

s Members (FY2010 and onward)

»Disaster management officers from the Tokyo Metropolitan Government, Saitama Prefectural
Government, municipal governments of 2 cities and 7 wards along the river (Kawaguchi and Toda
Cities, Sumida, Koto, Kita, Itabashi, Adachi, Katsushika and Edogawa Wards), police departments,
fire departments, Self-Defense Forces (JSDF), and Arakawa-Karyu River Office

23 Experts, etc.

»[Chief] FY2010
« Toshiyuki Shikata (Professor, Teikyo University, Advisor to the Tokyo Metropolitan
Government)
»[Facilitators] FY2008 - FY2012

» Takaaki Kato (Associate Professor, International Center for Urban Safety Engineering,
Institute of Industrial Science, University of Tokyo)

« Hitoshi Nakamura (Professor, Architecture and Environment Systems Department,
College of Systems Engineering and Science, Shibaura Institute of Technology)

+ Tadahiro Yoshikawa (President, Laboratory of Urban Safety Planning Co., Ltd.)
* Akihiko Nunomura (Visiting Professor, Kansai University) *Starting in FY2011

Council to Implement Downstream Arakawa River Disaster
Management Facilities Use Plan

@ The council was formed in FY2011 with an aim to facilitate the effective use of the
Arakawa-Karyu River Office's disaster management facilities in the event of a major
earthquake. Making the emergency river bank road and emergency docks (river stations),
as well as the river's high-water channel, etc. available to local governments, police and
fire departments, the JSDF, etc. will speed up disaster response.

‘i%se 1> 1 day from disaster ——— ‘H&e 2> 3 days Iater4\‘ﬁh.se 3> Day 3 and after ————

i i Remainin Mobility for people who :

Use as an evacuation site have difficulty returning Use to store supplies
<<, -

No place to dock! @/ /

Blocking the way!

G
i Emergency vehicle Remainin.
L Inspections/patrols ) {ransportation routc

< &

Downstream Arakawa River Disaster Management Facilities Use Plan (Draft)
developed

Includes basic policies for emergency response organizations to effectively use the Arakawa River
facilities as well as examples of specific emergency responses.

Outline of Operations Manual <For reference>

2= Priority use
»Determine priority use of facilities in advance. This should be done in light of the nature of the emergency
response activities and when they are conducted in order to help users coordinate use of the facilities on site
during an emergency.
»Regardless of the priority, the safety of the evacuees always comes first when using areas designated as
evacuation sites.

Top priority: Emergency care and rescue

» Give priority to firefighting operations when water is needed to prevent fire from spreading.
» Give priority to emergency vehicle traffic in order to transport the injured, sick, medicine, etc.

1. Recovery of river facilities
»When river disaster management facilities are damaged by an earthquake and cannot be used, give
priority to river administrator's recovery operations.

2. Mobility of wide-area relief/rescue teams
»>Uses by wide-area relief/rescue teams from the JSDF, police and fire departments entering the
affected area.

3. Transport of emergency relief supplies

»Use the emergency river bank road for emergency vehicle traffic when it will speed up delivery of
relief supplies to affected area.

4. Transport of disaster recovery materials/equipment

»Use the emergency river bank road and emergency docks when it will speed up the transport of
Low disaster recovery materials/equipment.

v 5. Other uses
»When water is needed for firefighting purposes after fires are put out or if there is a need for using the

river facilities for other purposes, their use will be coordinated by the users.




Revision to Downstream Arakawa River Disaster Management
Facilities Use Plan

== Downstream Arakawa River Disaster Management Facility
"® Management Council established

»>The council oversees the workshops. . ) )
>Matters discussed in the workshops are brought to the council. The council then decides what to
incorporate into the plan, which is then put into operation on a trial basis.

M Council meeting held
»Wednesday, February 22, 2012 (held annually)

B Council members
»Tokyo Metropolitan Government (disaster management department head), Saitama Prefectural
Government (disaster management department head), municipal governments of 2 cities and 7 wards
(risk management/civil engineering department heads), police departments (disaster management
department head), fire departments (disaster management department head), JSDF (First Division G-
3 chief), Arakawa-Karyu River Office (director)

2= Revising the Facilities Use Plan

»Workshop participants continue to discuss outstanding issues, problems that arise after
implementation of the draft plan, areas that need to be revised due to changes in relevant
organizations' plans (for accepting relief assistance, emergency road networks, etc.) and so on.

W Meeting to okay workshop proposals
disaster tofficers [Facilies Use Plan
gDraﬂ)
tart implementing

»0Ongoing discussion to keep the plan alive Gouncl

m
»Disaster management personnel 8
. . Facilities Use Plan <3
meet face to face (Build stronger ties) Parts of the plan that 2
can be implemented ) =

‘Workshop

W Meeting to discuss specifics of the Facilities Use Plan
Members: officers in charge of disaster management
operations

Disaster Drills Using Arakawa River Facilities

== Tested during 24JXR (joint ops including Japan Ground Self-Defense

== Force, MLIT and police)
»JSDF conducted joint disaster drills (command post exercises) based on a metropolitan earthquake
scenario. The drills'were designed to test the proposed revisions to the JSDF's metropolitan earthquake
response plan and to maintain/enhance the JSDF's ability to respond to earthquakes.

M Dirills included:

>Use of alternative transport routes in Tokyo while disaster- Use of the Arakawa River as
affected roads are being cleared an emergency transport
>Transport routes to quickly deliver heavy equipment to road/channel

disaster area
T e

A Police officers handing over operations to MLIT A Connecting boats for transporting
after leading emergency vehicles through town heavy machinery
p— - T

A Police car leading emergency vehicles along the river bank. A Transporting heavy machinery

Thank you for your participation.

The end! Thank you!




	12. Training in Japan



