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"Super levees” (High-standard levees) are the ultimate defense
against a usual flood in alluvial lowlands. Super levees also
provide space for a scenic and comfortable living environment.

Even in the event of an exireme flood, damage can be
minimized if levees do not break Levee failure due to
overtopping can be prevented by increasing levee width. Super
levees are by far wider than conventional levees. A gently stoped
Super levess helps to connect the community to the nver
smooihly, The communily side of Super levees can also be used
elfectvely, for example as residential land and parks. Thus,
Super levess can make it possible to buld 2 safe and scenig
community integrated with the mvar,
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The use of dams for food control

Using a dam to regulate the downstream flood discharge is one
of the most effective means of flood damage mitigation.

The function of a dam is to regulate the downstream flood high. Thus, dams reduce the peak discharge downstream and
discharge by storing storm flood only when flood discharge is prevent a sharp increase in streamflow.

M Example a dam can regulate flood discharge, Hourly rainfalls were measured at an actual
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W Flood control effect of Matsubara and Shimouke Dams
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A flood in 1953 caused serious damage in the Chikugo River basin. Thanks to Matsubara and Shimouke dams completed after that
flood, the damage caused by a 1979 flood was by far smaller than the 1953 damage.
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Raising or coordinating existing dams may be necessary to

cope with floods.

Flood control capacity of & dam can be increased
by, for example, removing sediment that has
accumulatad in the reservair or ncreasing the height of
the dam. Another methed of flood control is to
construct anathar dam upstream and integrate the
aperation of the two dams. Thus, exishing dams can be
made more effective by redevelopment,
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Preventing sediment disaster

Japan is predisposed to sediment disasters.

W The summer of 1993 saw an outhreak of disasters
throughout the country.

In 1993 a plethora of naturat disasiers included the Kushiro-
oki Earthquake, the eruption of Mt Unzen's Fugendake, the
"blown-over iree disaster”, the Hokkaido Nansel-oki Earthquake,
and the so-calfed "August heavy rain disaster " Particularly

disastrous wera the heavy rams in August (including Typhoon
Na 13), which, by causing many debris flows and slape failures.
left 71 persons dead or missing and 156 mjured In Kagashima
prefecture alone. In the city of Kageshima, about 1,000 houses
werg damaged, and the nationai highways and railways were
severed at many places

Guarding against debris flows, tsunami-like waves of sediment

Large volumes of sediment moving in the form of debris flow
can crush houses and farmlands nstantly. In Japan, there are
about 80,000 debris flow hazard sites

Huge volumes of debris loosened by the great earthquake of
1838 stilf remain where they were deposited in the Jaganii River

basin in Toyama Prefecture | washed out by a heavy ramn,
sediment thus produced would bury the entire Toyama Plain to a
depth of ajout 2 meters Sediment and erosion control facilities,
such as Shiraiwa Check Dam, play an important role in
piotecting the Toyama Plain from debris fiows.

The eruption of Fugendake is still a haunting memory.
Volcanically induced flow control is essential in a country
where volcanoes account for about 10% of the total land.

Japan is a voleanically active country. In 1930, Mt. Unzen
Fugendake erupted after about 200 years of dormancy and
Inflicted great damage on the lecal communily Since thare are

B Major sediment disasters and damage they caused

as many as B3 achive volcanoes in the country, there is a need
for systematic effort to control velcanic flows.

Damage
Data Prefecturs Hard-hit areas Cwuse of disaster Daad or vousa damage
missmg
Jul, 1987 hyogoe Omata Aokka Saverg local ram 92 parsons 746 housas
Jul 1967 Hirostima Kure city araa. Savere local ram B8 persons 289 hausas
Jul 1972 Kamamoto Amakusa arga Savare local ran 115 parsong 750 housas
Aug 1975 Aomar Mt Iwaki Savera local ran 22 persons 28 houses
Aug, 1975 Kook Miyode Hiver area “yphoon No 5 £8 parsons 536 houses
Sep 1976 Kagawa Shaoda {sland Typhaon No. 17 119 persons 2,001 housas
May 1878 Mugarta Myakou-<agen-machi Snowmelt 13 parsons 25 houses
Oot, 1978 Hakkardo Mt Usu area Erupton of Mt Usu flow 3 persons 144 houses
Jul 1982 Nagasaki Magasaki city area Savora local ran 299 parsons 18,447 houses
Jub 1883 Shimane Misurmi town/Hamada criy area Rainy saason front 107 parsons 17,600 housas
Sap 1584 Magano Qaki-mura Naganchen Saibu Earthquake 29 perscns 804 houses
Jur 1985 Nagaro ML drtsuka Savare local rain 26 persons B8 hopuses
Jul 1590 Kumamoto lchinomrya-mach Ramy saason frant 11 persans 308 housas
SJun 1991 Nagaaan Shimabara city Fyrociasis flow 43 parsong 179 hguses
Sep 1981 Skizuoka Shimoda city, atc Savara local rain 4 persons 29 houses
Apr to Aug 1593 “agasax Shumabary city Fyraclaste flow 1 person 535 houses”
Jun tg Sep 1983 Kagoenma aily, etc Rainy season frant “yphoon No 7 141 persons 1250 housas™
and No 13

Savare local ran, atc

“ Total, baswd on daua released by Nagasaw pretectural disaster countar Me2asuras naaaquarters
“ Damage caused by Mt Unzan Fugendake 1s not included here



Seciment has beon tragped 10 capacty,  Trapped sadiment has been gradually carried downstream,

BiNumber of sediment disasters by prefecture
{totads for period1862 o 1982

Dwioms flows:
Landsidas
S el e



Preventing sediment disaster

Heavy soils moving downslope carry houses
and farmlands away. Measures must be taken
to guard against landslides.

Landslides could be disastrous in that they could net anly bury houses, farmiands,
raitways, or roads, but also cause secondary disasters by damming nvers with sediment.
Another charactenstic of landsiides is that they tend to recur on the same sfopes. In
Japan, here are more than 10,000 landshde hazard areas
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A waterfall-like cascade of soil and rock fragments suddenly tumbles.
Safequard measures must be designed carefully because slope failure often

occurs in developed areas.

Thers are over 80,000 slope failure hazard areas in Japan, and mare than & million
people live in those areas. Mainly because of utbanzation, the numbers living n slope
fallure hazard areas have increased in recent years,

Stope failure occurs very fast, and it often claims more victims than other types of
sediment disasters if it occurs in a populated area. It is therefors necessary to design
preventive facilities carefully.
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Rl stiion

Prevention of sediment disasters requires a comprehensive approach
encompassing both structural and nonstructural measures.

In order to preven: sadimant disasters, it is necessary fo
organize a comprehersive st of maasures combining varous
sediment and erosion conirel fecilities and warning and
avacuation systems For example, camprehensive set of
praventive measures to safeguard a river basin may nclude

hillside stope rainfercements to prevent sediment runoff from
collapsed slopes, inspaction dams o control seciment runcff,
and channel works o prevent scounng of the nver banks and
beds with. and may also establish a waming svstem to detect
signs cf imminant debris flows



Coastline protection

The coastline of Japan is disproportionately long for its land. Severe
natural conditions, such as earthquakes, typhoons, and heavy winter
waves, make the Japanese coastline all the more vulnerable to natural

disasters.

The lotal length of the Japanese coastiine s about 34 500 km,
This is approximately equal to the circumierance of the earth,
Under savere natural conditians including earthquakes,
typhoons, and heavwy winter waves, the Japanese coastine Is

vary vulnerable o natural disasters, such as tsunami, storm
surge, high waves, erosion, and subsidence. Coastal erosion s
parcular senous troughout e country. About 2,400 hegtares
of land have bean lost In the pas? 15 years.
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Promote Integrated Coastal Protection System to
prevent disasters considering recreational use and
environment.

In various parts of Japan, cozstal areas had been protectad mainly by steep seawsll's and block
mounds. However, continuous coasial erosion has resulted in severe damape fo these facilities
through scouring and wave overtopping. This is why the Infegrated Coastal Protection System has
been developed. This system Is a combination of several measures , such as gently sloped
embankmanis , arificlally enhanced sand beaches, and arificial reefs. This not only improves
durability against high waves and ercsion, but also enhances scenic, and recrealional aspecs.
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Disaster recovery

Emergency response is an important component of flood
control measures.

In the event of a disaster, emergency measures are taken io
minimize damage and the damaged facilities are restored
Disaster recovery projects can broadly be classified into two
Qroups.

Disaster recovery projects and augmentad recovery projects
In disastar recovery proects, the predisaster condition is
restored. In augmented recovery projects. which ars underlaken
when simple restoration is not enough because a mimiiar heavy
rainfall event is expected to causs recurrence of a disaster,
restoration work out inciudes unaffected areas, in accordance
with permanent measures based on a set plan. Also resioration
is carned out taking account of cost perfarmance. and ihe
surrolinding emaergnment of the river systems in mind. Disaster
recovery Is as important as praventive measuras,

Seki niver (Nigata prefecture)



