Lecture 2

Case of JAPAN 1I

—Tokyo Metropolitan Region and Tonegawa —

Mr. Haruhiko OKUNO
Director-General,

National Institute for Land and
Infrastructure Management

Ministry of Land, Infrastrucutre and

Transport
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Objectives

- Review the history of Tonegawa riverworks projects
(from Edo era circa 1600 - today)

* Review the issues arising from societal developments,
and the role of river improvement projects,
as exemplified by Tonegawa

 Explore future challenges and directions




Length:

| Area: 16,561km?2

Tonegawa

Topography

Objectives
1. Prevent floods in Edo
2. Develop new rice paddies
3. Allow navigation of ships

Edo era

Redirect Tonegawa
out to the Pacific Ocean
from Edo Bay

ot

Edo Bay

The Pacific
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Dovelopment of lirigation
Systems In the Edo Period

Rice Paddy Development
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[« The Tonegaw\ Diversion\
allowed the development of
new rice paddies. sor

» Rice yields doubled, providing

{

solid foundations for Edo's ok e W Ll e 0
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-The Tonégawa Di\)érsion also allowed the
development of an intricate inland navigation |
network, to serve as arteries of the Edo economy.
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Regulatmg F low in the Mtddle Reaches

(Chujo Levee)
How the Chujo Levee Works

Area: 49 kmz, Capac1ty 120 % 108 m3

Mizuka: A local initiative developed R Edo era
by flood prone areas

Mizuka
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Mizuka: An Evacuation Refuge

Origlnal drawing by Shigerii Miyatd, October 1,1960
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The First Modern River Improvements
(1900~ 1930)

Tonegawa Improvements, Phases I, lland I

Gongendo River closed off
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1900 Tonegawa Improvement Plan
Dredging and levee works from
the lower to the upper reaches

Dredging
Enhancing Drainage Capacity in the Lower Reaches
Oradged Lo somn
cohume Dredging the Lower Reaches v«;’:«g :
1200000 of Tonegawa i
4050000

0.50000
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2000000

1900 1910 1

Dredged soil volume between
1900-1930 exceeded the
Panama Canal excavation.
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Construction of Retarding Basins

‘Watarase tardig Basin
(Construction began in 1911)

in the Middle and Lower Reaches

l Damage from Typhoon Kathleen (1947)

Point of Levee Collapse ‘Tonegawa 134.4 km (right bank)
Flooded Area 440 knt'
Population within 600,000
the Flooded Area
Damage Approx. 7 billion yen (as of 1947)

{genera) property + agricultural
products)

Flooded Area

Point of Collapse
September 18,10 a.m.

N\ .un Uibaraki Pref.

s
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The C:Bllapsed Ton a Levee October 28, 1947

g Sabo Projects at the Headwaters

Sabo Facilities for Erosion Controls

Rt e S R
o -

Ashio Sabo Dam
(Watarase River)
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Dam Construction in the Upper Reaches

Yagisawa Dam (1967)

Fujiwara Dam (1957)

i River Width Expansion

Enhancing River Drainage Capacity
\.,( : S BT =

River width expansion
in the middle reaches
1949: Construction Starts
1967: Complete
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Expansion of Edo-Tokyo Region

/w}) : : } ?y Yﬁvﬁéi }

Changes in T, ol?fo ’s Residential and
| Agricultural Lands |

(Thousand ha) (1904-1997)

. B Residential
60 o . U S, - Agricultural o ss;f
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Land Use

Nakagawa River
Basin

Water and Cities

mUrbanization in Tsurumigawa

Concrete, asphalt, loss of forests and
vegetation increase downstream
runoff and aggregate flood damage
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Fl 00 d { Current Problemsj
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D rou g h { (1 ) { Current Problems]

City i;gfgrn;:gft?g:f Target level
Tokyo | 3 years 10 years
San Fraﬁcisco 11 years | Ma;(imum Water shortage to vdate
New Y‘ork' ” 7 jeérs Maximum Water shc;rtage tozﬁate
‘L}ondon | 15 yearé 50 y?ars
[ Current Problems }

Drought (2

In the past century, 8 of the 10 years having
the lowest annual rainfall occurred post-1945.

H H i
Rainfali in the Tonegawa Basin Is
on a downward trond
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Countermeasures

Comprehensive Flood Control Measures
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Countermeasures

Construction of Retarding Basins

R

%

*Relocate communities
to higher ground

« Construct retarding
basins
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{ Countermeasures?

Super Levees

@ Traditional Levee

S e 5 S*'X& &
Special High Standard Levee Zone
. River Zone

{ Countermeasures ]

l Metropolitan Area Perimetric Diversion Channel

Objective: -Prevent flood damage
Provide good residential lots

.. Tokyo-Bay
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Length: 6.2 km, Inner Dlameter: 10 m
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Construction of ((Countermeasures
Multi-purpose Dams

Yunishigawa Dam

Yanba Dam

® muIT
© WARDEC

(under construction)

Contribution of
Our Research Institute

* Advanced research to meet the demands of the time,
and leadership in Japan’s public works programs

* Theoretical support for hydraulic calculations,
hydrological surveys, river channel planning,

levee and dam designs

» Large-scale model experiments to better understand
phenomena and determine design values
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History and Achievements
of Our Research Institute

1925: Seismic Design Theory on Gravity Dams by Dr.Mononobe
1926: Establishment of The First Hydraulics Laboratory in Japan
( Akabane Branch )
1952: Establishment of The Largest Testing Center in the Orient
using river/dam hydraulics model
( Shinozaki Experimental Lab.)
1961: Developed the storage routing model ,
the water-level gauge (Suiken Model 61);
Establishment of the Laboratory using large-scale river/coast

hydraulics model ( Kashima Hydraulic Lab.)

Conclusion (1)

At Tonegawa, levees, reservoirs and irrigation
channels were developed to secure water and safety.

The flood plain was converted into residential lots
and farmland to support livelihoods.

Population growth and urbanization led to increases
in discharge volume and assets within the flood plain.

Potential damage during major floods has not
decreased.

Comprehensive programs covering the entire basin,
combining structural and nonstructural measures
are necessary.
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Conclusion (2)

Man has constantly modified nature to meet
his needs , thereby coexisted with nature.

As this relationship continues in the future,
it is important to implement measures
that meet with the demand of the era.
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