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Flood and Erosion Control

Fublic demand 1S growing ror systamatic
development of infrastructure, M2asures to control
floods, sediment disaslere. velcanic eruptions,
and coastal erosion are amorng the most important
camponents of infraestrurure  because they
provide a foundation on withe to build safe and
comfortable living environments.
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Flood damage prevention

What is being done,
and what can be done.

Various facilities and systems have been sstablished to
provide protection from flood gamage.

& Widening of channels and embankments
Rise i water level is reduced by increasing

avericpping.

® Detention basins

Water is diverted from a swolian Fver, and
the widin. Leveas are aizo used lo prevent the water Is returned to the river afier the
threat of flooding has dsappeared.

River information systems ensure
successful river management.

Radar -alngauges and telemeter systems are used lo
measurg water level, rainfall, ete. Informacon thus obrined s
processed and provided to corcemed govemmental agencies
and local residents so that timely and appropriate river
management and ftood defense measures can be takan.

® Floodways

Canals are used to divert water from the
middle or jower reaches of the river and
diractly channel the water to other nvers of the
sea. This tachnique hedps to raduce mver flow,

Japan lags behind other countries in river improvement.

Flood control pians for major rivers are usually based on the
greatest amount of ranfall that might be expectad to ocour,
once i about 100 to 200 ysars Since, however, the task of
attaining this goal takes a very long tme, current practice is o

Channalmprovemant (Japan)
Eghith Fron-vmar Fined Gontral Pragram

set a less ambitious goal for a shorer period and upgrade the
degree of flood safely In stages. Japan is still far behind
European countries and the Unded States i the field of channel
improvemant,
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Urbanization and flood damage

Rapid urbanization and suburbanization is impairing the
retention and detention capabilities of nature. Consequently,
floods concentrate in a shorter time and in a greater quantity.

Rapid urbanization has been in progress in many parts of the M Urbanization in the Tsurumi River basin
country, particulary in the Tokyo metropolitan area. In Kanagawa @ Ruraiarea @ Urban arsa
pretecture, for example, rural fand including forest and farmlands
accounted for 80% of the land in the Tsurumi River basin in”
1958, By 1930, howawver, rural land had decreased to 20%.

Asphait and concrate prevent natural permeation of
stormwater Into the ground. As a resull, stormwater fills rvers
and depressions more quickly in urban areas than in rural ones,
increasing the risk of urban flood damage,

Lrbantzetion ratio 105

W Aggravation of flood damage by urbanization

L.Ir:mnlz.'llk:_n ridin; BR%

Most of the stormuwater infiltrates into the ground or is retained on the
pround surface. As a resull, unoff downstream is reduced

1975

Urbanizelion b #F

* After development

Concrete, asphall, the loss of forest, vegetation increase runoff
downstraam and aggravate flood damaga in low-lying areas rmmﬁmmmim 101% va BT,
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Integrated flood control measures

Japan is in need of Integrated flood ccntrol to cope with rapid
urbanization.

One consequance of rapid urbarization s the growing I Gum:ept ul'mrrprehenswe ﬂmd contm!
concentrabion of papulation and property in low-lving lands i
which have histaricaily been subject to flooding This Fend g
is aggravating flood damage.

Conventional nver improvement that relies on leveas
anr detenbon basing 2 rot snough There is an urgent
need far & comprahensive approach that combines (1)
river basin measures, such as the construction of facilities
designed o preserve and enhance the retention and
detention capabifiies of river basing and the development
of land uses and buildings that are highly resistant to
floods, and [2) damage mifigaion measures, such as the
establishment of warning and evacuation systems.

N Integrated of flood control measures

1 # Channal improvemant {e.g. embankment. dradging) :
_| el i I & Coru bnuchon of retarding basms floodways I

# Malrtanance of conbrolled urbancaton dakncts

& Coneandainoen of natur
Retention areas|-— » - :
— - Caonetruction of reguiating besina
| & [nstafation af peemsabibe paverments and Spage
WS

1

& Praservation of urbanization control zones l

® Conlot of landiin
|_|1]uuntlnn areas l—
Damags migation measures * Pronotion of condioms Rwormble o agnoultursl i
Bothansa |

* Dawdopment of mtedor dralnags facilhes
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* Entruregermant of use of Roodprood buildings |
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| * Estadiahmart of waming and syscustion system |
i ® Augiantation of fised-hahing mansgemant system |
S e | | ®Publ eatian af ine mags of histancal inundation areas
sl I ared | nat-prare arees
* Encr uragesnent of wae Rood-peoot bulldings
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I Infiltration facilities to mitigate urban floods

Imperyiows asphall and concrete aver tha
ground surace reduce permeability and refention
capabiiity. By instaliation of infiltration facilities
such as raimwater percolation intakes, stormwater
tan be aliowed o fiter inte the ground. These
tacilities help to increase the retention capacity
and thereby lessen the loads imposed on rivers by
reducing (1) folal runof to rivers and (2) peak
discharga.
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M Construction of underground fioodways and underground regulating reservoirs is an effective means of
solving the problem of urban flooding.

tn major cidies, It is becoming more difficull to construct new surface floodways
Underground Roodways and undergraund requiating reserveirs are underground
“rvers” and "ponds" designed io protact the ovenyng olies from ficods.
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Housing development and flood
control

Waves of residential land development are sweeping over alluvial
lowlands in the Tokyo metropolitan area.

W In the basins of the Naka and Ayase rivers in
eastern Saitama prefecture, the |ast 30 years have

seen very rapid development of residential land. | gy Chenges in populaban 2t
— a8Es m lamd a5 in i river basing
In response to the growing demand for housing In the d} s

Takyo metropelitan area, residsntial lana ls axpanding
from fhe more or less elevaled westem region to the flood- Laand s q 187
prone eastern region. For instance. the percentage of 55 i

urbanized areas in the Naka and Ayase river basing in
eastern Saitama prafectune more than tripled from 11% in

IQEE b 30% in 1591, E;L:ul:::: i
The risk of flood damage has increased with et i

urbanization of low-iying areas. There s an urgent need, (enfls00 200 300 Zon 0 P S e T on g AT

therefare, for integrating effective flood control with

residential land cevalopment.

W Flood control measures, including the canatruction B Comparison of flood damage to houses in the Naka and

of the Ayase River Floodway, have reduced flood Ayase river basins: 1991 vs, 1993
damage to about one-third. R R R A T RS
In the Naka and Ayase river basins, Typhoon No. 18 e
{1991) flooded about 20,000 houses, Thanks lo partial i
completion of the Ayase River Floodway, however, flood F ek
damage caused by Typhoon No. 11 (August 1992). which | = f e
was accompanied by a similar amount of rainfall, was held | o e, - o
to & minimum of about 6,800 houses, roughly onehird of |~ — Bet R . Qe
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Urbanization is closely coordinated with flood detention and
regulation. The goal is not only to reduce flood damage but also
to build a comfortable community, making effective use of
waterfront space. Increased property value is an added benefit.

Integrating flond detention and regulation with housing
development in urban development programs can dramatically
enhance the degree of protection from floads. This promotes
creation of a living environment and community that makes

Enjoying the rverside,

AB-Raur raintall

Typhoon Mo, 18

gep. a0y I -
Typhoon k. 11

taug, raga; T -

{enml
fnundation area
T e, I -
e DRI | i~

[LE
Number of flonded housas
Flacding above Boar lmeael Flasing besbowr Moo banied
Typhoon M, 13
{Sam. 1091 22670
’ & 2,
Typheon Na, 11
[y, 195 Hm
747 6.5

effective use of waterfront space. This can result in crealing an
attractive environment and providing higher value-added

housing.

Chibe New Town (Chiba prel.)



Super levees for flood preparedness
and community development

If another Typhoon Kathleen hits Japan today, direct damage
alone would amount to 13 trillion,| about 150 times as much as

the damage caused by the 1947 typhoon.
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The function of a dam is to regulate Ihe downstream flood
discharge by storing stomm flood only when flood discharge is
high. Thus, dams reduce the peak discharge downstream and
pravent a sharp increass in straamfiow.
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B Flooding of the Tone River would inundate the aliuvial

lowlands.
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