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Japan, though blessed with abundant natural
beauty, is plagued by frequent natural perils
including floods, landslides, earthquakes, tidal
waves, and volcanic eruptions. With the
enactment of The River Law in 1886, a regular
flood control plan was established. In recent
years, however, with urbanization resulting in
greater damage from natural disasters, river
maintenance projects have become even more
essantial.
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| Geographical Characteristics
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‘The Land and it's River

Rivers in Japan are short and steep and flow rapidly and violently.
Moreover, the ratio between the normal volume of flow and that
during a storm is extremely great.

Sesing the Joganji River in Tayama prefecture, Johannes de
Rijke exclaimed, "Rivers in Japan are like waterfalls.”

A Dutch engineer hired during the Meiji Era (1868~1911), de
Rijke contributed substantially to flood control projects in major
rivers in Japan, such as the Kiso, the Nagara, and the Ibi Rivers,
known as the "three rivers of Kisp".

B Japanese cities have more
precipitation than large cities in

De Rijke's statement is an apt description. Rivers in Japan
characteristically flow directly from mountain to sea. A great
amount of rain falls on the Japanese archipelago during the
rainy season (heavy rains of June and July) and typhoon
seasons; and during periods of intensive rainfall, even a small
stream that usually runs low may become a raging torrent.

B Floods in Japan act like sprinters: short and quick.
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| Geographical Characteristics

Japanese cities are quite susceptible to floods. Most
population and property, and therefore most flood damage,
concentrate on alluvial plains.

About 504 of the population and about 75% of the real estate
of mountainous Japan is concentrated on alluvial plains (areas
below flood level), which account for only 10% of the total land
area.

Consequently, flood damage can be serious.

M Concentration of population and property on alluvial plains
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Damage due to flooding is about 4.5 times that due to fire.

Every year severe local rains cause flood damage in early summer and during the rainy season and typhoon

season. Total flood damage (direct damage alone) in 1991 was about 4.5 times as much as fire damage.
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About 80% of the municipalities and villages in Japan are affected by

disaster.

In the past 10 years, about 80% of the municipalities and
villages in Japan have sutfered some flood or sediment damage.
The danger of flood and sediment disasters Is ever-present.
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Total inundated areas has been reduced; but property continued to
concentrate in flood plains. _ .
The net result is that flood damage is as high as ever.

Many years of flood control efforts have reduced total inundated area, but the
flood damage has hardly decreased. The reason is that a populations and properly
continued to be located in flood hazard areas.
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Disasters occur during the rainy season and typhoon season
almost every year.

Records of natural disasters during and
since the Meiji Restoration (1868) show that
long rains and severe local rains during the
rainy season and typhoon season are major Ss—
causes of flood and sedimen! damage. 30 F=g
typhoons, affect Japan and, on average, three
typhoons hit the country directly each year,
causing serious damage.

Japan is still very prone to major flood damage.

Major flood disasters occur every year in
many parts of the country. For example, in
August 1993, heavy rains that hil the Kyushu
region, particularly Kagoshima prefecture and
Miyazaki prefecture, left 79 peaple either dead
or missing. In the same year, Typhoon No. 11
caused a major flood which affected about
27,000 houses in the Tokyo metropolitan area,
This flood also severed transportation
networks and greatly affected urban funclions.
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Strong winds of Typhoon No. 19 (September 1991) blew Y el
down about 4,200 trees. Trees felled by storm can cause l\ﬁl \ (Sep. 1991)
secondary damage. Subsequent rain can cause debris flows

accompanied by driftwood.
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Flood and sediment disaster

About 70 % of Japan is mountains, many of which are
volcanoes. The country is also rainy and seismically active.
These conditions predispose the land to sediment disasters.

Mountains cover about 70% of the land area of Japan. The to make Japan very disaster-prone.

Japanese archipelago is also one of the world's very seismically Consequently, sediment disasters of one kind or another,
active regions. Topographical and geclogical factors, such as such as debris flows, landslides, and slope failures, occur
steep mountains, fast-flowing rivers, and unstable and soft throughout the country every year.

ground, combine with the rainy climate and frequent earthquakes

# Debris flows

-

A ;:Iebr-'ts Ih:lw iz a washout of stones and sand thal had been
deposited on hillsides or in river beds due fo long or heavy rain,
Deabris flows can instantly bury houses and farmlands.

- .'.:{‘_.-_':.r*' ."-+ ;
_= A landslide is a downslope movement of a block of earth,
% loosened by, for example, rain, Damage caused by a landslide
can be extensiva.

HHHHHH

e A slope failure Is_é duwnshupa movement of wel, loose rock or
=50 soll thal is Iriggered by rain or an earthquake. Because of the
rapid movement, slope failures often cause many casualties,




rlogd s Bgsion Gonirol

Public demand is growing for systematic
development of infrastructure. Measures to control
floods, sediment disasters, voleanic eruptions,
and coastal erosion are among the most important
components of infrastructure because they
provide a foundation on which to build safe and
comfortable living envirenments.

11
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What is being done,
and what can be done.

Various facilities and systems have been established to
provide protection from flood damage.

& Widening of channels and embankments

Rise in water level is reduced by increasing
the width. Levees are also used to prevent
overiopping.

# Detention basins
Water is diverted from a swollen river, and

the water is returned to the river after the
threat of flooding has disappeared.

River information systems ensure
successful river management.

Radar raingauges and telemeter systems are used to
measure water level, rainfall, etc. Information thus obtained is
processed and provided to concerned governmental agencies
and local residents so that timely and appropriate river
management and flood defense measures can be taken.

# Floodways

Canals are used to divert water from the
middla or lower reaches of the river and
directly channel the water to other rivers or the
sea. This technique helps to reduce river flow.

Japan lags behind other countries in river improvement.

Flood control plans for major rivers are usually based on the
greatest amount of rainfall that might be expected to occur,
once in about 100 to 200 years. Since, however, the lask of
attaining this goal takes a very long time, current practice is fo

Channel improvement (Japan)
Eighth Fres-Year Flood Contral Program

set a less ambilious goal for a shorter period and upgrade the
degree of flood safety in stages. Japan is still far behind
European countries and the United States in the field of channel
improvemen,

Boaks (short tarm) Expactod impeavement (end of 1991 10 end of 1356)
Flaod protection rak in Uban aron To prvent food damage resuling from hemey rins equivalent 1o 50 mm per o 484, —~E3%
Major s Te privunl fioael damag rasulling Irom heevy rins ooouring every 30-40 yoars BE—-B0%
Semaillor rhvors Tnmﬂﬂwgmwwmmmmmnnm 35% -+ 43%
Sacimen disastor provorsion measurss To pravent sediment dismstor sulling from hoavy rains occuring mvary 5-10 years 2% -+2T%

Channel Improvemant conditions (Europe, US)

Sy Targat tizad prabability

us Cinon in 500 years {Missisipp! Alver)
UK nca in 1,000 years (Thamas Aiver)
Netharlands Qncs In 10,000 yeass {Starm surge plan)
France Onca In 100 years (Saino Rivar)

Duges of impravament of main chunnol smbanksint
TON (1878

Substantiay completed (1963

Sypamntially complibed (1985)

Substansinlly complood {1888}



Il Flood and Erosion Control
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Jrbanization and flood damag

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 utbanizalion has been in progress in many parts of the M Urbanization in the Tsurumi River basin

country, particularly in the Tokyo metropolitan area. In Kanagawa ® Ruralarea @ Urban area
prafecture, for example, rural land including forest and farmlands
accounted for 90% of the land in the Tsurumi River basin in Urbanizasion ratio * 0%

1958, By 1990, however, rural land had decreased lo 20%.

Asphalt and concrete prevenl natural permeation of
stormwater into the ground. As a result, stormwater fills rivers
and depressions more quickly in urban areas than in rural ones,
increasing the risk of urban flood damage.

W Aggravation of flood damage by urbanization

o Before development

Most of the stormwater infiltrates into the ground o Is retained on the
ground surface. As a result, runoff downstream is reduced.

= After development 1890
Concrete, asphalt, the loss of forest, vegetation increase runoff
downstream and aggravate flood damage in low-lying araas. Emdﬂmhmﬂw FERERR NN BT
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Japan is in need of Integrated flood control to cope with rapid

urbanization.

One consequence of rapid urbanization is the growing
concentration of population and property in low-lying lands
which have historically been subject to flooding. This trend
is aggravating flood damage.

Conventional river improvement that relies on levees
and detention basing is not enough. There is an urgent
need for a comprehensive approach that combines (1)
river basin measures, such as the construction of facilities
designed to preserve and enhance the retention and
detention capabilities of river basins and the development
of land uses and buildings that are highly resistant to
floods, and (2) damage mitigation measures, such as the
eslablishment of waming and evacuation systems.

M Integrated of flood control measures

M Concept of comprehensive flood control

# Channal improvemen (&.g. embankmant, dredging)

_i

Rivar imprevement |

# Consiruclion of ratardlr'g_baalni!loodwm

* Maintenancs ol controlled urbanization disthcts
* Conservation of nafure
= Canstruction of regulating basins
# Inslaliation of permeabla pavements and seepage
SUmMps

= Pragarvation of urbanization control zonas

* Cantrol of kil
* Promotion of conditions favarable o agrouliural

Integrated Ficod Comrol Measures

aclivities

* Davelopment ol interor drainage lacilitios
* Canstruction of storage facilities
® Encouragemant of use of floodpraat buildings

& Ealahlistement of warning and evacuation sysbem
* Augmantation of flood-ighting managément systam
# Publication ol the maps of historical inundation aroas

—| Damaga mitigation measures I

and Naod-prons anaas
# Encouragemant of use llood-prood bulldings
* Dissemination of information amang ool ngadends




Il Flood and Erosion Control Baf@sty
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. Impervious asphalt and concrete over the
4 ground surface reduce permeability and retention
capability. By installation of infiltration facilities
such as rainwater percolation intakes, stormwater
' can be allowed to filter into the ground. These
~ facilities help to increase the retenlion capacily
and thereby lessen the loads imposed on rivars by
- reducing (1) total runoff to rivers and {2) peak
o discharge.

¥ e
i I Pairmvater pereslation intake

R M

Parcolalan french

Parcolation : .

tl"

B Construction of underground floodways and underground regulating reservoirs is an effective means of
solving the problem of urban flooding,

2 - - In major cities, it is becoming more difficult to construct new surface floodways.
- : " Underground floodways and underground regulating resarvoirs are underground
- "rivers” and "ponds” designed to protect the overlying cities from floods.
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flood control

lousing development and

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

M In the basins of the Naka and Ayase rivers in
eastern Saitama prefecture, the last 30 years have
seen very rapid development of residential land.

In response to the growing demand for housing in the
Tokyo metropolitan area, residential land is expanding
from the mare or less elevated westem region to the flood-
prone eastern region. For Instance, the percentage of
urbanized areas in the Maka and Ayase river basins in
eastern Saitama prefecture more than tripled from 11% in
1965 to 39% in 1991.

The risk of flood damage has increased with
urbanization of low-lying areas. There is an urgent need,
therefore, for integrating effective flood control with
residential land development.

M Flood control measures, including the construction
of the Ayase River Floodway, have reduced flood
damage to about one-third,

In the Naka and Ayase river basing, Typhoon Nao. 18
{1991) flooded about 20,000 houses. Thanks to partial
completion of the Ayase River Floodway, however, Hlood
damage caused by Typhoon No. 11 (August 1992}, which
was accompanied by a similar amount of rainfall, was held
to a minimum of about 6,800 houses, roughly one-third of
that of the 1991 flood.

(k") 500 400 300 200 100 |'fenr) 50 100 150 200 250 300 (milkon persoms)

B Comparison of flood damage to houses in the Naka and
Ayase river basins: 1991 vs. 1983

Arga mm th Sepbernbos. 1881 ood ﬂwmﬂn Mo, 18
7 o




Il Flood and Erosion Control

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 flood detention and regulation with housing effective use of waterfront space. This can result in crealing an
development in urban development programs can dramatically altraclive environment and providing higher value-added
enhance the degree of protection from floods. This promotes housing.
creation of a living environment and community that makes

Chiba New Town (Chiba pret,

Enjoying the rverside,

48-hour rainfall
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{Sap, 15851) 228
Typhoon Mo, 11 1
g, 1993) 2
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Inundation area
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{S0p, 1991) s

Mo, 11

{iuy. 1803) 1488
(k)
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Floneding abones loar e Flooding below loor el
Typhoon Mo 18 = 5 -
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. 1981 r
iy 1007} 2879 20500
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T
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If another Typhoon Kathleen hits Japan today, direct damage
alone would amount to 15 trillion, about 150 times as much as

the damage caused by the 1947 typhoon.

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

Area licoded (1947} Area Heely 1o be
(Tyehoon Kmblaen) foaded taday ks

estimated ggsmated Agariveation cus
Flogding aren 440 km' 588 km ep————

estimated astimated

Economic loss Y100 bilon W15 fillion [af 1892 pncas)
Numbar of exlimated estimabod
alfected parans 00,000 (1547) 210,000 (v992)
Mumber of estimatod ek limaded

M Flooding of the Tone River would inundate the alluvial
lowlands.




"Super levees" (High-standard levees) are the ultimate defense
against a usual flood in alluvial lowlands. Super levees also

Il Flood and Erosion Control

provide space for a scenic and comfortable living environment.

Even in the event of an extreme 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 sloped
Super levees helps to connect the community to the river
smoothly. The community side of Super levees can also be used
effectively, for example as residential land and parks. Thus,
Super levees can make it possible lo build a safe and scenic

community integrated with the river.
M Effect of Super levees
Supar Lise —= =
After Construction of Super Levee [~ Approx. 30 H [
i .4 L-'I. !
Pt S T g “ ] Tl
-."f':":f'..".'l"- 1‘“'."'." o R ‘r."?i' =3 =, 4 i
“High-stansdard levee special zane __';
Rl 2008 —t
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Befora Construction of Super Levee

f e
EEE=TH
-

A tp TTTTH
T fra. W s el
7 - ¥ g
5
:

4 81

s s
‘.. = ——
= .""'_.:_*;.-"'.LJ"_“‘ —i
E v e T ey
by %8 i e e Ay
btk gt el

21



The use of dams for flood 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

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 raintalls were measured at an aclual

1000 -

600

[Flowe Wohumm (' s)

400 -

Paak resanoir inflyw

Haleasing stared water &1 an even rate

- e — ==

i i

o 12 24 35
|
|

M Flood control etfect of Matsubara and Shimouke Dams

high. Thus, dams reduce the peak discharge downstream and

Mo, of houss Mo of houses
. FUKLICKA Prafactuns Tetal raindadl Flogded aren ﬂmdﬂdm"nbwmw Mﬂmwlﬂh'
o e Do, - T05mm 505k 40300 24.500
" & Torouehl Dam _
4... = H'utn:iil. - QITA Pralecture EE&mm
" i e -
. Matsuki Dam
1 '§ y
| Masubar  Spéshimun Dam )
LA o
s Shimouke Jizsbanu Dam
o 1360
s | .
1853 1878 1953 1979 1953 1979 1953 1879 (Year)
— ' L i i
Wiihout dam T T ; I T

[ Area atected by tha 1953 Bood Wth din

T

[ Area nftected by the 1579 Bood

A flood in 1953 caused serious damage in the Chikugo River basin. Thanks to Malsubara and Shimouke dams completed after thal
flood, the damage caused by a 1879 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. e S

Flood control capacity of a dam can be increased
by, for example, removing sediment that has
accumulated in the reservoir or increasing the height of )
the dam. Another method of flood control is to

operation of the two dams. Thus, existing dams can be m ' |

construct another dam upstream and integrate lhe

made more effective by redevelopment, () The dam is made (B} The number of dams
bigger o increase its is increased fo
slorage capacity. increase tha flood
conirol capacity.

Sediment removal by use of scour pipes

Hiyeshi Dam (Kyoto)



Japan is predisposed to sediment disasters.

B The summer of 1993 saw an outbreak of disasters
throughout the country.

In 1993 a plethora of natural disasters included the Kushirg-
oki Earthquake, the eruption of Mt. Unzen's Fugendake, the
"blown-over tree disaster”, the Hokkaido Mansei-oki Earthquake,
and the so-called "August heavy rain disaster.” Particularly

disastrous were the heavy rains in August (including Typhoon
Na. 13}, which, by causing many debris flows and slope failures,
left 71 persons dead or missing and 156 injured in Kagoshima
prefeciure alone. In the city of Kagoshima, about 1,000 houses
were damaged, and the national 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 instantly. In Japan, thers are
about 80,000 debris flow hazard sites.

Huge volumes of debris loosened by the greal earthquake of
1858 still remain where they were deposited in the Joganji River

basin in Toyama Prefecture It washed out by a heavy rain,
sediment thus produced would bury the entire Toyama Plain to a
depth of about 2 meters. Sediment and erosion control facilities,
such as Shiraiwa Check Dam, play an impartant role in
protecting the Toyama Plain from debris flows.

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 volcanically active country. In 1980, Mt. Unzen
Fugendake erupted after about 200 years of dormancy and
inflicted great damage on the local community. Since there are

M Major sediment disasters and damage they caused

as many as 83 active volcanoes In the country, there is a need
for systematic effort to control voleanic flows.

Damage
Data Preteciue Hard-hil armas Cansa of dignstor Dead or Heritie damig
missing
Jul, 1067 Hyoga Omote Rokko Hevera local rain 92 persans TAE o
Jull, 1967 Hirgahima Kura city sroa Bavers local rain 04 persona 280 housos
Jul 1972 K Amnkyga aren Saver local ran 115 persons 750 housas
Aug, 1975 Anmo W1, walki Bavore lacal rain 2 persent 2A houses
Aug, 1975 Hochi éyode RAlver aren Typhoan Mo, & 4 parsona B34 housas
Sap, 1976 Kagawa Shodo Elind Typhaon No. 17 118y 2,81 houses
May, 1978 Miigata Myohkou-kagon-machi Snowmell 13 parsons 25 housas
Qe 1978 Hnhbaitlo Me, Usu aren Eruptinn ol M. Usu, llow 3 pereons 144 houses
Jul, 1902 Naganihi Nagasaki city soa Buverrer hocal rain 98 porsans 19,847 howsus
Jul, 1883 Shimana Miscimi lown/Hamada city area Ralry season front 107 pavsans 17.600 houses
Sap, 1964 Nagana Otaki-mura Mngnnoken Salu Emthryuaho 20 porsons 04 hiunes
Jul, 18RS Nagana ML ditsuki Swears local rain 26 porsans BB louses
Jul, 1650 Fumamota ichingemiya-machl Raiirty tranl i1 parsons 308 hoeis
Jun. 1991 [ p— Shimabara chy Pyrnchasic S 23 paveans 179 houses
Sap, 190 Bliruchka Shimpada city, 4. Sewand local fain 4 plrsone 20 housus
Rt Aug, 1983 Hagusaki Stimabara city Pyraciasti flow 1 persan 535 houses’
Jun, to Sep. 1893 Kagoshima city, sc. Raimy sagsen inonl Typhoon Mo, 7 141 pirEans 1,250 housas™

* Tatal, based on data rdessed by Nagasaki prolectural digaster countar magsures hiaidguasber.
* Damage caused by ML Unzan I-!uunndnhnis ok inchuded B,



Il Flood and Erosion Control

W How a check dam works

| >

Sediment has not yel been lrapped. Sediment has been trapped to capacity. Trapped sediment has bean gradually carnied downstrean.

W Number of sediment disasters by prefecture
(totals for period1982 to 1992)

| | Lamsshcies
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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 not only bury houses, farmlands,
railways, or roads, but also cause secondary disasters by damming rivers with sediment.
Another characleristic of landslides is that they tend to recur on the same slopes. In
Japan, there are more than 10,000 landslide hazard areas,

A waterfall-like cascade of soil and rock fragments suddenly tumbles.
Safeguard measures must be designed carefully because slope failure often

occurs in developed areas.

There are over 80,000 slope failure hazard areas in Japan, and more than 6 million
people live in those areas. Mainly because of urbanization, the numbers living In slope
failure hazard areas have increased in recent years.

Slope 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 therefore necessary to design
preventive faciliies carefully.




Il Flood and Erosion Gontrol

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

In order to prevent sediment disasters, il is necessary 1o
organize a comprehensive set of measures combining various
sediment and erosion control facilities and warning and
evacuation systems. For example, comprehensive set of
preventive measures to safeguard a river basin may include

hiliside slope rainforcements to prevent sediment runoff from
collapsed slopes, inspection dams to control sediment runoff,
and channel works to prevent scouring of the river banks and
beds with, and may also establish a wamning system lo detect
signs of imminent debris flows.



>oastline 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 total length of the Japanese coastline is about 34,500 km. very vulnerable to natural disasters, such as tsunami, storm
This is approximalely equal to the circumierence of the earth. surge, high waves, erosion, and subsidence. Coastal erosion is
Under severa natural conditions including earthguakes, particular serious throughout the country. About 2,400 heclares
typhoons, and heavy winter waves, the Japanese coastline is of land have been lost in the past 15 years.

M Length of coastline per unit of land
(lerm/ 10 ke
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Il Flood and Erosion Control

M Erosion and accumulated land
{ compiled over aboul 15 years)
Eroded ares Accurmiated
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Aamail 1B
At 153
Yamagaln (3 41
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mounds. However, conlinuous coastal erosion has resulted in severe damage to these facilities
NP Lo & through scouring and wave overtopping. This is why the Integrated Coastal Protection System has
fien " 1 been developed. This system is a combination of several measures , such as gently sloped
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Hpoge % & durability against high waves and erosion, but also enhances scenic, and recreational aspects.
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isaster recovery

Emergency response is an important component of flood

control measures

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

Disaster recovery projects and augmented recovery projecls.
In disaster recovery projects, the predisaster condition is
restored. In augmented recovery projects, which are undertaken
when simple restoration is not enough because a similar heavy
rainfall event is expected to cause recurrence of a disaster,
restoration work out includes unaffected areas, in accordance
with permanent measures based on a set plan. Also restoration
is carried out laking account of cost performance, and the
surrounding environment of the river systems in mind. Disaster
recovery is as important as preventive measures.

Seki river (Niigata prefecture)



Weliaf Hasolieds

Japan gets plenty of rain. Nevertheless, to
ensure a stable and reliable water supply is
difficult because precipitation varies so much from
season o season. Furthermore, water requirements
have increased in recent years because of factors
such as the increased percapitla demand in
densely populated areas. Consequently, since
water availability is rather unreliable even under
ordinary conditions, even a short dry spell can
cause shortages. Comprehensive water resources
development through various measures such as
construction of multipurpose dams helps to
prevent such emergencies.
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Per capita precipitation in Japan is only one-fifth of the world average.

Precipitation in Japan is nearly two times the world average, From the viewpoint of available water resources, Japan cannot
but per capita precipitation is only one-fifth of the world average. be considered a water-rich country.

uan anrmial precipiabon (mayear) Par-Capita precipitation (m/yearparaon)
460 Austrafia 1 418
g2 Coanada 203,337
502 Famar USSH A0, 144
T80 Li5A 20 485
2,350 Philppines 12,738
750 France TAT4
L] Ghina E.507
1714 I |apan . 574
1.000 Moy 5,760
1,170 Indiay 5,01
1,064 14 4,624
ana Wiest Germary 3475
873 Workd average 26,871

Source: Mational Land Agency

Since seasonal variations of precipitation are great, water availability
is not reliable.

Tokyo, for instance, has considerable rainfall during the rainy high, seasonal variations mean that the amount of water
season and the typhoon season but has little rainfall in winter. available throughout the year is unreliable and unexpectedly

Consequently, even though annual precipitation is relatively small.
Tokya San Francisco Naw York London
Popuilation 11.6milien Temiian T.2Emillon 6.7 Emilicn
m 1,405 (1961 ~1950) 520 [1850~1880) 1,028 {1951 == 15900) TEA (19611980
20 0amum -

100mm |-

] | |

] o ) I 1 . 1 1 Lt bl (il
21 20456 T892 234587 ERUNKR
The procipitalion ligures wene lakaen fram Chronslogicat Sciamific Tables 1853,




Il Water resources

Per capita storage of water in Tokyo is only one-tenth of that in
New York.

Compared with ather cities of the
world, Tokyo stores a very small
supply of water. Per capita water
storage in the densely populated
Tokyo is about 29 m*. New York
stores about 285 m? per person,
about 10 times as much as in

Tokyo.

som A 8 8 E 8400

Hoston  San Francigce  Soul Haw Yok Taipoi Larutan Tokya

Water consumption continues
to grow.

Domestic water consumplion has almost doubled since 1965,
The reason is that as the population needing water supply has
increased, there have occurred changes in lifestyles, such as the
widespread use of showers and flush toilets, and changes in
social customs, such as the growing number of nuclear families
and the emergence of arpund-the-clock urban activities. With
these changes has come a corresponding increase in per capita
daily consumgption of waler,

Industrial water consumpfion has also increased in keeping
pace with the increase in industrial production. Recycling of

industrial water has almost leveled off. il et i ke 04
402 T
1885 1870 1675 1960 1985 1550
Sourca: Natianal Land Agency
M Tokyo goes dry every three years. oy P TS P
Ever-increaging water demand and inadequate guantities of e T e
slored water: Tokya experiences a water shorlage, on average, R o = o
gvery three years. In contrast, water shortage cycles are roughly R gl Mari=um water shortage
710 15 years in New York and London. Leecn Lk 50 yars



W Major historical droughts

Every year drought occurs in

Araa Waled wea L = f
Yirim City Principal iver  Pencd (mmiddiyy) Mo, ulm'n
many parts of the country. T R T T
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M Damage and losses caused by the Fukuoka drought (1978)
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The information society is vulnerable to drought.

Large compulers require sirict control of ambient temperalure difficull to accomplish; nor Is it possible to store large quantities
and humidity and therefore need a large quantity of cooling of water. In the event of a drought, shutting down the computers
water. A survey of major city banks showed that about 60 lo would be inevitable, even if the water supply for all other
70% of water consumed in one day at a city bank is used for purposes such as toilet flushing and drinking were stopped, and
caaling. such interruption would have a major negative impact on

Since cooling water is intensively recycled, further saving is business.

M Water consumption at computer centers of major city banks

* it pbémined hmm a sy of magol city banks in Japan

W Annual frequency of drought
o in the past 16 years
4]

C11-4
Es5-8
me-

Source: Natisnal Land Agency
Nete: Shawn above arm tho mambens ol pearly inferuptians of restrictions of waler supply systoms
and small walisr supply syslems duning the gancd fram 1977 o 1995



Diverse approaches to water
resources development

Dams play a pivotal role in securing a stable source of water.

In Japan, where there are considerable fluctuations of
precipitation, river flow also fluctuates widely from season to
season. Therefore, if we depended on natural rivers for water, it
would be impossible to supply sufficient quantities of water
during the dry season. Withdrawing too much groundwater would

e (1
Bl
L

|
Mainicipal walar gl Municipal water sic.
1 Tzlalalslelrlale lwluliel

- F —F s
B munlt Rainy smrson  Typhoon ssason

W Mechanism of water resources development by reservoirs

The reservoir stores water while river flow is high. As the river
flow decreases, stored water [(A) in the graph above] is released
to replenish river flow [(B)]. By this methad, the river flow (1) can
be secured throughout the year. This means thal the difference
(3) between (1) and the low water flow (2) that would occur if
there were no dam, that is, (1)—(2)=(3), has now baen
developed.

Zamami Dam (Okinawa prefeciure)

M Small dams for domestic water supply

From olden times, water shortage has
been a seripus problem on islands,
peninsulas, and in mountain regions. As
N improvemen! of sewer systems is in
@8 progress in many parls of the country, it is
likely that water demand will increase due to
i water needs for toilet flushing.

4 There is a need for construction of small
dams for local water supply.

result in ground subsidence.

By damming rivers to store water, river flow can be
augmented so that water can be supplied reliably throughout the
year.

Cdinary dmm
Flood control capacity /
Water supply capacity

Dram T

drought Flood control capacity s
watsuplycapncty
capacity for extranrlinary droupht

M Reservoirs for extraordinary drought

Even in the event of an extraordinary drought exceeding the
design drought, it is necessary to secure a minimum amaount of
water to maintain social and economic activities, The function of
a reservoirs for is to store water for emergency use in case of an
extraordinary drought.

In the event of an extraordinary drought, water is supplied first
by ordinary dams and then, as water use is coordinated, by low-
flow augmentation dams.

{Aichi pret )



Il Water resources

Developing lakes to use as
reservoirs

Lakes are, so to speak, nalural reservoirs. Availability of
water rezources increase if lake water can be utilized. Lakes,
therefore, are made to function as resenvairs in order to make
gffective use of lake water.

Maramata Dam (Gunma pref.) (Ibaraki pref.)

weirs enable Sta ble W|thd rawal When dammed, rivers function as reservoirs, If saltwater

= intrusion is prevented, it is possible to withdraw water for
Df river Water domestic use from waters near river mouths. Barrages installed
on rivers though make efficient use of river water,

Canals handle Interbasin transfer
of water

Canals are used as an emergency countermeasure fo supply waler to a
drought-hit river basin from another river basin . Drought-resistant cities can
be built if a system can be established under which interbasin water transfer
can be made between major river basins.

(Mie pret.)
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& iverse approaches to water
resources development

Preparing for extraordinary droughts by combined use of
various facilities and flexible water transfer.

Drought seriously impairs city functions and has considerable
negative impacl on economic activities. Efforts are under way,
therefore, to construct dams for extraordinary droughts and
eslablish interbasin water transfer networks lo prepare

B Concept of extraordinary drought countermeasures

M The Tokyo Metropolitan river network

communities for extreme situations. In the Tokyo Metropolitan for
gxample, construction of a river network interconnecting canals,
such as the Tone Aqueduct and the Morth Chiba Canal, is now in
progress in addition to the development of Lake Kasumigaura.
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Praevious flood control and water resources

development projects have concentrated on
function, often at the expense of nature and our
environment,

MNewly affluent and disenchanted with urbanization,
many people have bequn to search more actively
for places to enjoy nature. Thus more effort must
be made to create communities where the places
in which people work and live are integrated with
the natural river environments.

38



Improving water quality

Twenty million people think tap water smells musty.

River water quality has generally improved. Some urban rivers
and lakes, however, remain so contaminated thal even the
quality of drinking water is often affected and people give up the
opportunity lo gel acquainted with nature.

According to a Ministry of Health, Labour and Welfare survey,

B Number of people who think tap water smells musty

[MumBers in Mousants)

Pl 1987 1968 1962 1990 1561
Hokkasio 1} i i) 128 1
Tohdky 1 o] 48 183 o
Karte 26T 2812 4 1 L1 aim
Chuby 5 1 4[] 4 b
Kirid 10,B85 10,183 11,002 12440 11562
Crupeky = 1 # x® 480
Stikoki b 44 101 11 13
Hopushel ] 4 2 ET4 2
Tedal 13875 13,632 17538 21835 18,567

* Sousca: Mirigtry of Heahi & Weltare, *Sunsey on Uindesirbin Tasko and Sl of Drinking Wik,

B Every one wishes for "safe,” "tasly,” and "clear" water.

Surveys about rivers and water show that many people yeam
for water that is "safe,” "tasty,” and "clear.”

We are working to secure "tasly” and "clear™ water, which
makes life safe and comfortable.

B People's wishes concerning water

Witer quality

such as water aports and fishing

Thi lnbes nnesy-10-usa wabor-uss 10cHIEE. GUoh 0S8 Nl a—

wabar Supply systams

about 20 million people think that tap water they drink smells
musty. Of these people, more than 90 percent live in the Tokyo
Metropolitan or the Osaka-Kyoto area. This indicates that there
is an urgenl nead to improve the water quality of rivers running
in or near urban areas.
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IV Ecological Considerations

We want to restore clear streams and lakes by the year 2000:
Clear Water Renaissance 21.

Emergency Action Plan for Improvement of Water other relaled measures such as water purification projects for
Environment (Clear Water Renaissance 21) aims to improve, by walerways, installation of combined wastewater treatment lanks,
the year 2000, the water environments of rivers, lakes, and dam and drainage regulation.
reservoirs which have particularly severe adverse effects on the
environment or drinking water. Joint efforts of the municipalities,
residents, and concerned government agencies to organize and
implement comprehensive measures are expected to make a
big difference. Measures include river projects such as river
purification and water flow preservation channel projects,
sewerage projects such as basin-based sewer systems, and

Ikemachi River
% (Fukuoka pref.)

MW Examples of purification measures now in progress

Various measures to improve waler quality are now under
way. Shown here are selecled examples of such measures.

W Atfter Purification
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Conservation

Protection of humankind sometimes inevitably affects nature.
That's where creation of nature-friendly river comes in.

Most people if given a choice would like rivers to remain
natural and nature-rich. Yet to guard against the viclence of
nature, people have, from ancient times, tried to control nature.
Flood control projects are a typical example of such efforts,

Since the purpose of flood confrol projects is to deal with
nature in the form of rivers, it is impossible to implement flood
cantrol projects without affecting nature. Nevertheless, efforts

must be made to find ways to live with nature by restoring the
natural environment or creating a better one.

Nature is bountiful to human and nonhuman crealures alike.
The "nature-friendly river" scheme we are proposing is an
approach based on our technology and philosophy which have
evelved from thal underslanding.

{Mig pred.)



IV Ecological Considerations

»

The goal "living with nature” may sound too ambitious, but there are
many things we can do in everyday life.

Rivers and lakes are invaluable habitals for a variety of life
forms including animals, such as fishes, birds, and insects, and
numearous plant species.

Today, "quality of life” is a major concemn. That, however, does =
not justify turning our eyes away from nature. On the contrary,
that is the reason we should turn loving eyes to nature. In order &\
to attain the goal of living with those plants and animals, it is R
necessary to conlinue our efforts to conserve and create nature-
rich river anvironments.
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Restoring livable environments

From olden times, rivers have universally been thought of as
community symbols. The challenge is to make rivers attractive
enough to be called community symbols again.

The Seing, the Themes, the Sumida, The Cheng Kiang
these are all rivers which have, from olden times, been regarded
as places for everyday activities, as community space, as main
straets, and as community symbols. In recent years, howaver,
deterioration of water guality has mads rivers less atfractive, and
rapid urbanization has made rivers less accessible, thereby
tarnishing the river's image as a community symbel. There is a
naed, therafore, to restore the functions of rivers, such as
landscape, natural environment, and culture, and make them
attractive enough to be called community symbols.




IV Ecological Considerations

o
_—

Creation of a river harmoniously integrated with the community.
That is the goal of "Hometown Rivers" .

Creation of an atiractive and culturally sophisticated
community seamlessly blending with a river .
Hometown Rivers projects provides support to
municipalities which are both enthusiastic and creative
in their pursuit of community development
harmoniously integrating with river space development.
In order to encourage volunteer efforts in the local B
community, the plan for these projects, usually & 5- © 5%
year undertaking, is formulated by a committee of @
scholars, represenialives of the concerned prefectural |
and municipal governments, and community =
representatives. s
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Restoring livable environments

Dams can perform the task of
blending with the surrounding
landscape.

Dams abound with the attractions found at features of resons,
such as abundant water, neatly constructed roads, and
mountains covered with lush greenery. In order to enable people
to enjoy the dams and their more, effort is under way to improve
the environmental quality of dam areas.

46

"Home town Erosion Control"
projects, prevent sediment
disasters and support
community development
efforts.

A community that has been exposed to the danger of
sediment disasters begins to work to become a sale and
culturally sophisticated area. "Hometown Erosion Control®
projects support such effort.

(Okinawa prel.)



IV Ecological Considerations

Slope preservation projects prevent sediment disasters and
make effective use of slopes as green parks.

The upper part of a hill prone to sediment disaster is remaved. Then this stabilized area is
used effectively as a park, for the purpose of regional revitalization. "Specified Use Slope
Preservation” projects provide support to municipalities that are working toward both disaster
prevention and public land use.

i ’r" E:-‘l ‘13 BN

Several years after the building of prevention works

‘HFI?;‘.E_-- '?_ .

Jizukiyama Landslide {june 5,1530}

47



Restoring livable environment

We are working to make coastal zone more enjoyable and
useful.

W Coastal Community Zone (CCZ) project promote contact between human beings and the sea. The

Coastal Community Zone project scheme is one such approach.

Conventional approaches to coastal development have The goal of CCZ is, by combining public works such as coasts,

focused heavily on disaster prevention. Future efferts, however, parks, roads, and sewer systems, and private sector vitality, to

should encompass measures to not only prevent disasters but create an environment that will encourage people to enjoy the
also develop coastal space into a medium through which to sea.




Tr2 1997 Nrlanielant to ta Hvap

This amendment was made in response to
growing citizen awareness of environmental issues
and to the need for river development that is
suited to regicnal conditions. The amendment,
which defines the purpose of the River Law as
improvement and conservation of the environment,
carries out a fundamental review of the planning
systam and devises measures to facilitate efficient
water use during extreme water shortages.

=

A\
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-
Outline of the 1997

V The 1997 Amendment to the River Law

Amendment to the River Law

Providing a framework for
comprehensive river improvement
encompassing flood control,

water use and environmental + Birth of modem river . fEstﬁbiishment ?f $E$temaﬁc framework . Establishment of comprehensive river administration system
. s administration system . or flood control and water use . for flood control, water use, and environmental conservation
conservation for the new century 3 N # Introduction of integrated river ;@ |mprovement and conservation of river environment
. : system management system :' ® Introduction of river improvement planning system
The tiver adminisiration sysiem has bean R . ® Enactment of water-use regulations : designed to incorporate the opinions of local residents

revised several times since the enactmen! of .
the so-called "Old River Law" in 1836, Under
the "new River Law® enacted in 1964, the
institutional framework for flood control and
water uge was improved systematically by, for
axample, intraducing an integrated river
system management system. The River Law
of 1964, therefore, has played an important
rode in forming river administration today.

However, as the economic and social
conditions have changed in the subsequent
years, the conditions surrounding the river
administration system have changed
dramafically, Today, Projects are expected not
only to perform flood control and water use
functions but also to provide an attraclive
walerside space and habitat for diverse plants
and animals. There is also a growing demand
for creafive efforts to make effeclive use of
rivers as an important component of the
regional climate, landscape, and culture,

In addition, in keeping pace with the
improvement of socioeconomic status and
lifestyles, social impact of drought has become
much more serious than betore, and there is a
pressing need for measures to ensure a
smooth coordination of water use during
periods of drought.

In view of thesa changes, in December 1996
the River Council made "recommendalions on
the reform of the river administration system for
meeting the change of social and aconomic
needs."

In response to these racommendations, the
Ministry of Construction drafted a River Law
amendment bill and submitted it to the 140th
session of the Diet in 1997. The bill was
adopted on May 28 during the same Diet
session, and proclaimed on June 5, 1997.
This bill was effective in December, 1997.
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Promoting river
improvement incorporating
local opinion

In order to satisty the needs of the people
for improvement and conservation of the river
environment and to design river improvement
according to the characteristics of the river and
regional characterislics such as climate,
landscape and culture, it is essential to
cooperate closely with the local community.

To this end, the river improvement plan is
divided into two parts: one dealing with
matters thought of as the basis for river
improvement (Basic river management policy)
and the other dealing with specifics concerning
river improvement (River improvement plan).
The new planning system includes procedures
for incorporating the opinions of the head of
the local government and the local residents.

improvement

t h of Construction

sic Plan for the Implemen- J

Contents

Basic policy, unregulated peak discharge,
design flood discharge, etc.

Outline of river projecls

Procedura

Rivar Council
{for Class A rivers}




V The 1997 Amendment to the River Law

| Planning system after reform

isic river management
ﬂ'f ' Contents Basic policy, unregulated peak discharge, design flood

discharge, elc.

Procedure

Draft the basic river
nanagemen licy

TEEMNET RN River Council (for Class A rivers)
i : Prefactural river council

l S — {for Class B rivers)

Finalize the basic river |
management policy

River improvement

Contents

Persons of experience or
academic standing

Reflection of local opinions.
through public hearings

Head of the local govern-
ment concerned

Draft the river

ovement plan
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Drought conciliation

Speedier water-use

conciliation during droughts,

timely information and
simpler procedures

The recent tendency toward less rainfall and
the inadequacy of dams and other existing
waler resources development facilities have
made communities throughout the country
more prone to water shortage and have
increased the frequency of drought. Fiscal
year 18994, in particular, experienced
exlraordinary droughls in many parts of the
country, making the demand for countermeasures
all the more intense.

To cope with the situation, two reform
measures have been implemented.

(1Facilitating water-use conciliation
during droughts

The River Law amendment of 1997 aims to
ensure smooth water-use congiliation from the
early stages of extraordinary drought. Under
the amended law, in case of drought water
users must make effort to coordinate their
water uses not only in cases where one or
more of the permitted water uses has become
difficult but also in cases where such water
uses are expected to become difficult.

The amended River Law also requires thal
the river administrator make effort to provide
information necessary for water-use conciliation.

2 Facilitating water transfer between
water users

The amended River Law has now created a
new syslem under which water users may
transfer all or part of water they have been
permitted fo use lo other water users, subject
to the approval of the river administrator.

Local government

Facilitating consultation for water-

use conciliation during droughts

® Speedier waler-use conciliation
durlrggtdmulg

@ Provision o

administrato

‘m & a
informaltion by river
r

River administrator

Il water-use conailiation councils
(as of March 31, 1887)

&5t

Class A river
systems

Class B river
systems

62 rivar
SYSIEMS

26 river
systems

BY organizations

26 organizations

Cansultation for water-usea
conciliation during droughts

Provision of infarmation
by the Foundation of

~ River and Basin Integrated
~ Communications (FRICS)

A household stoning up water
during the 1994 drough! (Yormiun
Shimbun, Seplember 2, 1984)



= Facilitating water transfer
* between waler usars

& Simplifying the procedure for
obtaining permission (if necessary)
for water transter (ses the illustration.)

# In case of an unusual drought, User A
may let User B exercise all or part of
User A's water right.

Watef User A” .
r

L]

Weir

Rivar

V The 1997 Amendment to the River Law |

Before reform

(procedure for appl
a permit for water

]
Application ~ Application

v v

Simplified examination

Exam ination by river administrator
Y river
administrator
Cansullation with ‘,
iha hagd of the
ﬂdl’ﬂ'l‘ﬁﬂ]‘mm& W
SR GONE Approval
Coordination Soicifing the eainien
among the parties | = foeamt
concerned concamed”
v Goneikatan of
Walor-use wih
e i Fiver wsars
Permission

“For specsl nver waler users

Dried up reservair batiom
{Nishi-Mippon Newspaper, July 3, 19594)
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Fluvial forestation

Creating riverside and
lakeside forests for flood
control and water use
harmonious with the
environment

The flood-contral effect of river-side forests
is being rediscovered. They help to prevent the
occurrence and also growth of breaches in
levees in case of extraordinary flood and
reduce the outflow of flood water in case of
overlopping.

Forests along dam reservoirs are also
useful in fiood control and waler use because
they control the outflow of sediment-laden
water entering reservoirs and filter inflowing
contaminated water,

The “fluvial woods zone" system instituted
by the amended River Law has enabled river
administralors to create or conserve riparian
woodlands as river management facilities so
that flood control and water use harmonious
with the environment can be promoted by
means of riverside and lakeside forests.

1 Wooded areas along a levee

Created in river sections where levees need to be reinforced or
upgraded

Image of riverside wnu-deﬁ areas

Levwr flow veloc
= Narrow bre

® Without trees

® With treas

Trees reduce the energy of overbank flow and projact the levees.



2 Riparian woodland along a lakeshore

Prevention of the inflow of sediment and
turbid water into the reservoir (particularly
on devastated land)

V The 1997 Amendment to the River Law

urbidwaler_.'-' !

with treas.

Artist's impression of
a lakeside forest

The devastated land on the
laft bank has been planied



Preventing illegal mooring

Establishing procedures
for selling and scrapping

Procedure before amendment

illegally-moored ships _ .
Removal Auction successiul
after removed by proxy bidder (Repeea
| . S made)
To promote the removal of illegally moored g;{tglgi#ﬂiﬂh;dgﬁs 'El':lm“‘“'“'
ships, the amended River Law stipulates P

procedures for selling and scrapping of llegally
moored ships which have been removed from

the mooring sites and have not been claimed Procedure after amendment
and for managing the proceeds from the sale

of the ships. o | _ " % Wiso0ing
by proxy Anpounding Sale '?I:foll'._'ﬁnmsﬁae[:ds

If the owner does : ‘ = 4 ‘

not claim the ship Mo buyer Serapping

Impounded
ships

[hegal moaring



Making polluters
implement and pay for
corrective measures
against accidental water
pollution

Under the amended River Law, in the event
of accidental water pollution such as an oil
spill, the polluter is obligated to carry out or pay
for corrective measures (e.g., placement of il
fences, oil mas, efc.) .

(Before the amendment, the River Law
provided only for “river works" to be carried out
or paid for by polluters. As a result of the
amendment, the River Law now provides also
for "maintenance of river.”)

Water analysis vahicle
equipped wilh measunng
instruments, power generalors,
and radio syslems.

== Contaminated water is
collected and freated with o
collectors and oil separatars,
and trealed waler is returmed lo

...M 4 the river,
A

"i" e T «:;w_"!'_fl_jﬂ .ji\

The oil slick is contained
tempararily with oil fances and
is removed by absorbing it with INSs
il mats. E

@ Accidental water pollutions (number of accidents involving a Class A river)

1993 1994 19495
Oil spills 188 184 199
Chamical spills 18 25 20
Mon-oil, non-chemical spills 1 2z 16
Other 35 42 21
Subtotal 263 273 256
Matural phenomena 10 43 18
Total 273 316 275
Accidents that resulted In suspen- & 10 21

sion of drinking water supply

*The number of aocidents that resulied in suspension of donking wator supply 5 includod
in the subtotal for each year.



] Aiver for Bood forecaest by Minisdry of Constuction
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= Minsster's Secrotanal

— P Bureau
Ministry af Land, ; o o
Infrastructure and Transport — MNational and Regional Plannmg Bareau

— Land and Water Buroau

— ity and Regional Development Bureay
— River Bureau

~— Road Bureau

- Housing Bureay
+— HRailway Bureau

— Road Transpon Buraau
— Maritime Bureau

— Pons and Harbours Buraau
I~ Givil Avialion Burgau

— Hohkalds Buraau

- Reglonal Bureaus(d) — Work Offices
Tahoku, Kanta, Hakuriku, Chubu, ]
Kinki, Chugoky, Shikoky, Kyushu

Cabinol (Hiice
Prefeciures (47) Ckinawa Ganaral Bureau

—— Ganaral Aflairs Division

- Water Administration Division
L water Use Coordination Offico

l— River Flanning Division

River Planning Coordination Office
River Infarmation CHfice
— River Ervirenmant Divigion
45 Water Managameant Olfica
\— Rivar Improvament and
Managemant Division
Rivor Buroaw - Urban River Offica
[Wm.ﬁgmfm ] Projoct Supervision Office
General — Desaster Proveniton and Reliel Division
| Disastar Risk Managamant Offica

(Sasey Plaanng Do
Erosion and Sediment
= Contral {Sabno) Departmeant
{Director General)

Land Canservation Divigion
| seacoast Office



-~ (Dam and Water Resowrces
Davelopment)

—— {Sand and Gravel Extraction)
—— {Saba (Evasion cantral)Warks)

(Emergency Countermeasures
against Erosion and Flooding) E

{1964 —— (Flocd Fighting) —
Enactmant) { —

— (Matural Disastar Prevantion) 4E

—— (Reclamation)

— (Canal]

| Landsiide Pravantion Law| (1358)

(1058

Specified-Multipurpose Dam Law

Water Resources Davalopmant Pramotien Law

Water Resources Davalopmeant Public Corporation Law

Act on Special Measures for the Reservoir Area Development

Gravel Collection Law

Sabo Law

Erosion and Fleod Contral Emergency Measuras Law

Flond Control Spacial Account Law

Act for Promating Pravention Maasures against Sedimant Disasters
Fland Fighting Law

Flaod Dafense Azsociation Law

Disaster Measures Basic Law

Law Concarning Mational Treasury Share of Expenses for
Rahabiktation ef Damage o Public Works Facilities

Law Cancerning Special Financial Aid elc. in Case of Severg
Disaster

Public Walers Reclamation Law

Canal Law

| Law for Pravention of Disasters Due to Collapse of Steep Slopes | (1963)

[Emvironment Basic Law | (1954)
| Water Pollution Prevention Law | (1870)
| Environmental Impact Assessment Law | {1897)




ppendix

The 10 Larges! Reservoirs in Japan:

[Source: Devidopmont Division,, Minisiry of Gonstrucdion)

Tatal Aesansair Location
Rank ‘Ew Dam Tyee!  (Pratecture) Developar ‘Year of Completion
1: 660 Tokuyama Dam R | Gilu Water Resource Developmant Pub. Corp. Lindar Construsction
2, BO1 Okuitadanmi Dam G | Fukushima Electric Power Davalopment Co., Lid. 1951
A 404 Tagokura Dam: G | Fukushima Elgulric Powor Divistapment Co,, Lid. 1858
4, 301 Yubari Syupero Dam | G | Hokhkaldo Hokkaido Development Agency Under Construction
5. a70 Mibara Dam R | Gilu Elactric Power Davelopment Co,, Lid, 1961
[ 453 Huzuryu Dam R | Fukul Elctric Power Davelopmant Co., Lid. and 1968
Ministry of Constrection
338 Ikghara Dam Mara Electric Power Development Co,, Lid. 1964
327 Sakuma Dam Shizuaka Elactric Pawer Davelopmant Ce.. Lid, 1956
a6 Sameura Dam Houechl Watar Resource Devalopment Pub, Conp. 1877
10 261 Hilodsaso Dam A Miyiezaki Kyushu Elecinc Power Co,, Lid. 1963
* Type of Dam (as of 1994)
A: arch dam G concrela gravity dam
A: rockfill dam
The 10 Highest Dams In Japan: {Source: Developmenl Division., Mintstry of Construction 1994)
Flank D‘""t;’.;*ﬂ“‘ Bam “Type {ml';{m.é?m Devalaper Yaar of Completion
1. 1EE.0 Kurgbo Dam A | Tayama Kansal Ehactng Power Ca., Lid. 1864
2 176.0 Takasa Dam R | Nagano Tokyo Electric Power Co.. Lid. 1984
A 161.0 Tokuyama Dam R Gilu Waler Resturcas Developmant Pub. Corp. Uinder Construction
4, 160.0 Kewaturu Cam G | Gunma Kanke Regional Constructicn Bureau, MOG. Uinder Construction
E. 158.0 Maramata Dam A | Gunma. Watar Resources Developmant Pub, Corp. 1880
f. 157.0 Ohkutadami Dam G | Fukushima Elociric Powsr Development Ca., Lid 1961
7. 156.0 Miyagase Dam G | Kanagawa Kante Regional Construction Bureau, MOC. Undar Construction
7 168.0 Urayama Diam G| Smlamn Wanler Resources Dovelopmant Pub, Gorg, Linsgder Conafruction
8 155.5 Sakurma Dam G | Shizuoka Efgctric Power Davelopment Co., Lid. 1956
10, 185.0 Maginwico Dam A | Nagano Tokyo Elpctic Powesr Co,, Lid, 1868
10, 155.0 Mukui Dam A | Hiroshimi Chugoku Regionnl Consiruction Burea, MOG. | Uindir Consbochion
* Typa of Dam
A arch dim G pononli grivty diam
F: rockill dam

G4



V The 1997 Amendment to the River Law

Wajor Brears in Jipan iSource: Chrenclogical Scianiific Tables 1935)
““Total Lengih of | Caichment Area. Discharge (m's)
River ' | Calchmont | Main Straam | Observation w Obszarvation
Araa (km®) | Channel (km) Paint Pl fkmy Mean Anmual | Maximum | Minimum Pariod
" Tane (lfnay] | 16,840 22 Kunhashi 8,588 190 1.207 68 1936-92"
Ishikari 14,330 268 Ishikari Bridge 12,687 520 4482 a8 1854-82
Shinana 11,900 67 Ojiya 8.718 451 2,004 1851-82
Kitakari 10,150 249 Tome 7.B68 282 1,786 252 1952-03"
Kisa 2,100 227 Inuyama 4.6Bd4 211 1.884 &7 1951-82"
Tokai 9.010 156 Moiwa BATT 208 2,838 45 TE5-82
Yodo 8210 76 Hirakata 7.281 210 2,308 58 195282
Agano 7,70 210 Maoroshd 6,967 328 2,200 59 1951~02
Mogam 7,040 224 Takaya 62T 206 2446 & 1959~02°
Teshio 5,580 256 Maruyama 4 B85 223 2.302 57 197182
Abukuma 5,400 239 Tateyama 4,133 112 2,388 42 1958-02
Tanryu 5,090 213 Kashima 4,880 150 1,054 Bh 1839-03°
Omena 4,710 133 Tsubakigawa 4,035 154 1.765 67 18938-92°
Yoneshing 4,100 136 Futaisul 3.750 183 1,608 28 1856~82"
Fuzi 3,890 128 Kitamatuno 3,536 47 618 o™ | 1se0-82

(1) Chiss A rivers whase calchmien ared & 2,000 km? g mone whose main straam channal kngih is
100 kim ar mare, and far which confinuous discharge cbesarvation data are available. Discharge values are 1932 data,

(2} Rounded the actual value 1o the neares! inleger.
(3] Crthars

*  Data abtained during the cbservatian pariod are not comphataly contl
**  The length of the channel which has the greatest discharge. lndlpl.n hllhmhwm;masﬂmhﬂGhdmalnﬂmm
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