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Introduction

With the severe economic climate coupled with a background of serious concern over rapid aging and low
birthrates, demands for administrative services are changing, and more effective and efficient development and
improvement of social infrastructure are now called for. Technological development has often contributed to the
solution of these social problems, and the mission of socially supportive technologies will never decline in

importance.

As part of the 1997 revision of the River Law, river improvement and conservation were added as objectives,
and this necessitated the creation of a basic policy for river improvement and river improvement plans. In
addition, the same year saw the enactment of the Environmental Impact Assessment Law, and in 1999 the River
Council released a report on amendments to the Coast Act, construction of a healthy hydrologic cycle, and

comprehensive sediment management.

In 2005, 7 years after the initial revision, the technical issues needed to properly address these new social
demands for river administration were documented as the revised “Technical Criteria for River Works: Planning”.
To facilitate smooth application of the criteria, this practical guide has been published to provide descriptions of

related concepts and case examples.

The major revisions include the following:

(1) Documentation of the concept of environmental improvement and conservation and issues for investigation
(2) Documentation of harmonious improvement and management of disaster prevention, utilization, and the
environment

(3) Specification of policies on the "sharing of information and cooperation among river basins" and
"monitoring" for the more adequate improvement and management of rivers as natural and public objects

(4) Specification of the role of the basic policy for river improvement and river improvement plans

(5) Separation of the basic considerations of individual plans from facility rearrangement plans to form a Basic

Planning section

These technical criteria and descriptions, if used as a matter of form, could impede the development of new
technologies. This guide is merely a compilation of the ideas that are deemed appropriate at the present point.
Technologies should be continuously replaced with more useful ones; therefore, any efforts aimed at developing
new and original ideas and technologies while at the same time taking advantage of the policy criteria but not

resolutely sticking to the criteria should be valued.

It is expected that this guide will be kept at hand by many river engineers; that the meanings of the technical
requirements described here will be fully understood; and that the guide will be used in a wide range of fields

and will prove to be a foundation for further technological development.



Finally, I express my deepest appreciation to all those who were involved in the revision work.
Masato Seiji
Director General, River Bureau

Ministry of Land, Infrastructure and Transport

July 2005
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About this Revision of the “Technical Criteria for River Works: Planning**
By River Information Office, River Planning Division, River Bureau, Ministry of Land, Infrastructure and

Transport

The River Bureau of the Japanese Ministry of Land, Infrastructure and Transport has revised the Planning
volume of "Technical Criteria for River Works" (hereinafter referred to as "the Criteria"), which has been used as
a guideline for the technical aspects of river administration. Notification of the revision was sent from the
Director-General, River Bureau, to Regional Development Bureaus and prefectures on 30 March 2004.

Whereas the last revision, which was carried out 7 years ago in 1997, involved mainly minor changes in
connection with the shift to the International System of Units, the revision of the Planning volume of the Criteria,
this time with major changes in its content, was the first substantial revision since 1976—an interval of 28 years.
The revised edition supports the changes in statutory plans in connection with the revision of the River Law and
the Seacoast Law, and it introduces new concepts such as "construction of a healthy hydrological cycle system"
and "comprehensive sediment management", which were presented at the Council for Social Infrastructure. Also,
this edition contains full descriptions of environmental improvement and conservation and the implementation of
proper monitoring, the importance of which has been pointed out in recent years.

The order of the contents in the Planning volume has been extensively rearranged to form two major parts: a

Basic Planning part and a Facility Arrangement Planning part.

About the Criteria

The purpose of the Criteria, which were established in 1958, is to compile technical knowledge in the areas of
river, erosion, and sediment control and the management of landslides, steep areas, avalanches, and seacoasts
(hereinafter referred to as "rivers, etc."); systematize this knowledge; and clarify the current technical standards,
thereby constructing a foundation for future development. In addition to the revised Planning volume, the
Criteria, which were released by Director-General of the River Bureau, include an Investigation volume and a
Design volume, as well as the Maintenance volume, which is currently being experimentally reviewed.

It should be noted that the Criteria are general standards for technical issues related to rivers, etc. In cases where
there is a more appropriate method to achieve the intended goal by the implementation of an actual measure, the

existence of the Criteria should in no way discourage the adoption of such a method.

About the revision of the Planning volume of the “Technical Criteria for River Works”

(1) Background of the revision

In preparation for the revision of the Planning volume of the Criteria, a review aimed at an across-the-board
revision was started immediately after the last revision in 1997, and a revision draft was prepared mainly by the
River Bureau of the Ministry of Land, Infrastructure and Transport. Since the Criteria cover a wide range of
areas and include highly technical elements, in the preparation of the original draft not only a review by related
sections of the River Bureau but also a detailed review from both the engineering and administrative points of
view was conducted. These reviews were also based on the opinions of staff of Regional Development Bureaus

and on knowledge supplied by the National Institute for Land and Infrastructure Management.
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In addition, to collect extensive opinions from people with knowledge and experience and to ensure that the
revision would reflect these, the Study Committee on Technical Criteria for River and Coastal Works (see below)

was organized in 2002, and it has provided active discussion and valuable opinions.

Study Committee on Technical Criteria for River and Coastal Works: Member List
Chairperson: Shoji Fukuoka Professor, Graduate School, Hiroshima University
Masahiko Isobe, Professor, Graduate School, University of Tokyo
Takehiko Ota, Professor, Tokyo University of Agriculture
Tetsuya Kusuda, Professor, Graduate School, Kyushu University
Shinji Sato, Professor, Graduate School, University of Tokyo
Kaoru Takara, Disaster Prevention Research Institute, Kyoto University
Kazumi Tanida, Professor, Osaka Prefecture University
Tetsuro Tsujimoto, Professor, Graduate School, Nagoya University
Hiroyuki Nakamura, Professor, Graduate School, Tokyo University of Agriculture and Technology
Futoshi Nakamura, Professor, Graduate School, Hokkaido University
Takahisa Mizuyama, Professor, Graduate School, Kyoto University

Kazuo Murata, Japan Civil Engineering Consultants Association

(2) Change in organization

To allow users to quickly access an item, the items were rearranged so that the Planning volume, which used to
be in one part, now has two parts: Basic Planning and Planning for Facility Arrangement, etc.

The Basic Planning part includes descriptions of statutory plans associated with projects operated by river
administrators, such as river improvement plans and the basic doctrine necessary for systematic water and
sediment management.

The Facility Arrangement part includes descriptions of river channel plans as well as plans associated with the
actual arrangement of facilities. Both parts are divided into chapters based on the areas of river, erosion, and
sediment control, and seacoast an independent chapter, which includes items commonly associated with these
areas, provides topics such as information sharing, cooperation with the river basin, and the importance of
monitoring, thus contributing to the integration of doctrine throughout all areas.

Descriptions of legal stipulations, such as the Cabinet Order Concerning Structural Standards for River

Management Facilities, etc., have been excluded from these Criteria.

(3) Points of revision

Please refer to "Points of Revision" at the end of the book.

v



Changes in organization

Old edition of the Volume of Planning

Related areas

Chapter 1 Comprehensive River Planning

Chapter 2 Basic Planning for Flood Prevention

Chapter 3 Basic Planning for Low Water

Chapter 4 Basic Planning for Erosion and Sediment Control
Chapter 5 Basic Planning for Environmental Conservation
Chapter 6 Coastal Basic Planning

Chapter 7 Basic Planning for Landslide Prevention

Chapter 8 Basic Planning for Steep Slope Failure Prevention
Chapter 9 Basic Planning for Avalanche Control

Chapter 10 River Channel and River Structure Planning
Chapter 11 Multipurpose Facility Planning

Chapter 12 Dam Facility Planning

Chapter 13 Erosion Control Facility Planning

Chapter 14 Landslide Prevention Facility Planning

Chapter 15 Steep Slope Failure Prevention Facility Planning
Chapter 16 Avalanche Control Facility Planning

River

I Sabo

I Sabo

River

I General

I Coast

Sabo

U

New edition of the Volume of Planning

Related areas

[Basic Planning]

Chapter 1 Basic Policy

Chapter 2 River Planning

Chapter 3 Erosion and Sediment Control Planning
(Countermeasures for Sediment Disasters, etc.)

Chapter 4 Seacoast Preservation Planning

Chapter 5 Information Sharing and Cooperation with the River
Basin

Chapter 6 Monitoring

1 General
B River
I Sabo

1 Coast

General

[Planning for Facility Arrangement, etc]

Chapter 1 Improvement and Conservation of the River
Environment, etc., and Comprehensive Sediment
Management

Chapter 2 Planning the Arrangement of River Facilities

Chapter 3 Planning the Arrangement of Erosion and Sediment
Control Facilities, etc.

Chapter 4 Planning Seacoast Preservation Facilities

Chapter 5 Planning the Arrangement of Information Facilities

I General
| River

I Sabo

I Coast
| General




In response to economic and social trends and the progress and maturation of technological development, the
technologies that need to be applied as standards are changing from day to day. Since the establishment of any
technical criteria in ways that impede the introduction of new technologies may hamper future technological
development, the Criteria are basically descriptions of the technical items and standards that should be complied
with. Further social changes and fast-evolving technological innovation call for new criteria, so constant review
will be indispensable to keeping them useful. In the future, we intend to follow up the utilization of the Criteria
and undertake a revision of the Research and Design volumes that will reflect the purpose of the revision of the
Planning volume.

Although the word "Proposal" was appended to the title of the Criteria in the old editions, because many years
have passed since the establishment of the original Criteria we decided not to append "Proposal" to the title from
this revised edition onward.

Finally, we express our deepest gratitude to all parties concerned who participated in the preparation of this

edition, and to the Japan Institute of Construction Engineering for its cooperation in the coordination work.
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General Specifications

1. Purpose of the Criteria

The “Technical Criteria for River Works” (hereinafter referred to as "the Criteria") stipulate the technical items
necessary for the implementation of research, planning, design, and maintenance of rivers, erosion and sediment
control, and the management of landslides, steep areas, avalanches, and seacoasts (hereinafter referred to as
"rivers, etc."). The Criteria are aimed at the proper management of land and water, which are important
components of the national estate, with a particular focus on river basins, and they aim to systematize the
technologies associated with rivers, etc., and to thereby contribute to the maintenance and improvement of

technological standards.

2. Content of the Criteria

If technical standards have been legally stipulated, then the implementation of research, planning, designing, and
maintenance needs to comply with these legal standards. The Criteria describe the standards for technical items
associated with rivers, etc. as supplementary to these standards. Therefore, if a more appropriate method exists
for the achievement of the original purpose when a certain measure is being implemented, then the Criteria
should in no way prevent the adoption of such a method.

The Criteria consist of four volumes: Research, Planning, Design, and Maintenance, and the content of the

Criteria will be revised in response to the future improvement of technical standards, etc.

3. Application of the Criteria
The Criteria, as a rule, apply to all rivers, etc., but may not apply to rivers for which application of the Criteria is
not rational. An example would be a section of a river where disaster-restoration works, which are urgent and/or

need to take into consideration consistency with the upper and lower streams, are to be carried out.



Basic Planning



General Description

With the nation’s peculiar climate condition, severe geomorphologic features, and social condition under which
narrow alluvial plains are densely inhabited and the land there is densely used, proper land management is
indispensable to support safe and comfortable daily lives of the citizens as well as advanced economic and
social activities while conserving a rich natural environment. Also with arising many water-related problems
caused by global warming and those concerning the safety of water including dioxin pollution, it is anticipated
that land management associated water will grow to be increasingly important and complicated.

In order to properly implement land management, it is important to comprehensively manage land and water,
which are important components of the national land, from the view points of disaster prevention, proper use of
resources, and environmental conservation. For smooth, efficient, and comprehensive management of land and
water, it is necessary to share with the citizens issues and goals of management of water, sediment, etc. and to
implement hardware-based measures such as the development and improvement of erosion and flood control
and seacoast preservation facilities which are organically linked with software-based measures such as land
utilization guide and damage mitigation countermeasures.

Moreover, these measures need to be implemented within a system in which research of the present condition,
planning of measures, implementation of measures, monitoring and assessment, and feedback are conducted in

this order.

Explanation

Due to its natural conditions such as its geographical, morphological, geological, and climatic features, Japan has
a land which is vulnerable to disasters and draughts caused by typhoons, rain and snow storms, earthquakes, and
volcanic eruptions, and it has suffered a series of major disasters caused by floods, landslides, and volcanic
eruptions in recent years. Also, because the nation’s population and assets are densely concentrated in certain
areas, a major disaster in such areas may result in extensive, catastrophic damages. These natural and social
conditions also make it difficult to implement the use of resources such as land and water and the development
and improvement of social infrastructures such as transport networks. Moreover, in years to come during the 21st
century, occurrences of abnormal rain storms and unexpected disasters associated with drastic climate changes
caused by global warming, etc., further progression of desertification, occurrences of acid rain, reduction of
water usable as resources, frequent occurrences of droughts, and other problems caused by expected changes in
the water environment which will give adverse effects to the desired establishment of a healthy hydrological
cycle system are anticipated. These problems have been added to by the problem of the contamination of water
by substances such as dioxin being diffused through water. The following is an overview on the nation’s major

natural and social conditions.

1. Natural conditions

With steep backbone mountain ranges running through the central part of the long and narrow archipelago of
Japan, most of its rivers are also steep. Also, since it is located in the Asian monsoon region, Japan is
characterized by the concentration of rainfalls during the rainy season and the typhoon season. This causes water

to flow downstream for short periods of time when a flood occurs, and the peak flow volume becomes extremely
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large compared to the normal flow volume while a long duration of no rainfall causes the amount of water to
drastically decrease easily resulting in a water shortage. With a wide extension of the vulnerable geology which
has been produced as a result of crustal deformation caused by many tectonic lines such as the Median Tectonic
Line combined with the rainfall and geographical characteristics, landslide disasters tend to occur easily. Thus, in
Japan floods and landslide disasters happen very easily, and its geological features make it difficult to stably
utilize rainfalls as a source of water.

At the time of the Jomon Transgression approximately 6,000 years ago, the majority of Japan’s plains where
many big cities such as Tokyo, Osaka, and Nagoya are now located presumably used to have their coastlines
much toward inland from the present ones. Most of these plains lie on a young weak foundation called alluvium
which cumulated within the past 10,000 years. Therefore, compared with the urban areas of European countries,
which developed on the strong diluvium formed approximately 2 million years ago, solid safety measures for
buildings and other structures are very important in Japan’s major cities. Moreover, in the urban areas of our
country, there are many cases that the water levels of the river at the time of a flood are higher than the
surrounding elevations. In addition, excessive pumping of groundwater has invited land subsidence, and as a
result, the downstream areas near the river mouths spread at sea level, and they are endangered by probable
disasters caused by not only floods but also high tides.

In the 21st century, due to global warming and resulting changes in climatic conditions, the global water
environment is anticipated to change resulting in a number of issues to arise from the viewpoint of establishment
of a healthy hydrological cycle system.

Furthermore, despite its land area counting only about 0.3% of the global land area, Japan is one of the most
earthquake-ridden countries, experiencing approximately 20% of the earthquakes larger than magnitude 8.0
which occurred in the world between 1900 and 1994 in or around its land area. Also, Japan is one of the premier

volcanic countries where about 10% of all the active volcanoes of the planet exist.

2. Social conditions

Along with the progression of urbanization, the population and assets of our nation have been highly densely
concentrated in certain areas. For example, approximately 90% of the entire population dwell in the city
planning areas which count approximately 25% of the national land area, and approximately 50% of the entire
population and approximately 75% of the nation’s total assets are concentrated within the flood susceptible areas
of the alluvial plains which occupy about 10% of the national land area. For this reason, once a disaster occurs, it
may result in enormous damages. While its water resources have been used from old ages as agricultural water
as well as for power generation, industrial use, and water supply, wastewater is returned to rivers after processing
in the sewerage system, etc. and efficiently reutilized for various purposes further down the rivers. Recent years
have also seen the rise of water safety problems such as diffusion of dioxin and other toxic substances through

water.

3. Natural environment
The major factor which allows diversified organism species to live and grow in our country is its multiphase

natural environment featured by the particular climate zones ranging from the subtropical to subarctic zones as
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well as many uphills and downbhills of widely different elevations. In addition, rivers not only have a flood
control function and is used for various beneficial purposes, but they also function as places where an affluent
and healthy living and regional culture that take advantage of the rich natural environment and waterfront spaces
are fostered.
In order to achieve optimized conservation and proper use of the national land with such natural and social
conditions, it is necessary to appropriately manage its components including the land, water, sea areas,
atmosphere, transport, and cities, etc. while also considering the effects that are given between them. Among
these components, it is particularly important to comprehensively manage the land and water from the
viewpoints of disaster prevention, proper use of resources, and environmental conservation. To facilitate its
achievement, comprehensive water and sediment management measures that combine hardware-based measures
that require the development and improvement of erosion and flood control and coastal preservation facilities,
and software-based measures that require efficient utilization of existing facilities and land utilization guide, as
well as natural environment conservation. In addition, it is also important to provide information to and share
tasks with the citizens, thereby supporting them start thinking about water-related issues and act on them on their
own initiative.
National land management should be implemented within the framework of a system which ranges from
planning of measures based on the present condition, implementation of measures, monitoring and assessment,
and feedback to be reflected on future planning in this order. This is because these processes are closely related
with each other, and the natural and social conditions are constantly changing.
Chapters 1 through 6 of the Basic Planning part are based on the following policies of description.
1. The basic policy of water and sediment management on which plans in Chapter 1 are based is described
before descriptions of individual plans.
2. Chapters 2 through 4 describe basic concepts on which various statutory plans are based.
3. Chapters 5 and 6 describe those items included in the policy description in Chapter 1 which could not be
stipulated because of existing statutory plans, the necessity for cooperation with the river basin, and the
necessity and important points of the system which encompasses monitoring and assessment, as well as

feedback to them.
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Chapter 1 Basic Policy

Section1 General Information

Water and sediment management for the purposes of disaster prevention, appropriate resource use, and
environmental conservation involves the comprehensive management of land and water resources, important
components of the national estate.

Water and sediment management needs to be implemented systematically and from a long-term point of view.
It needs to aim at securing a domestic balance as well as overall balanced river systems for disaster
prevention and mitigation, appropriate use of rivers, maintenance of normal water flows, improvement and
conservation of riverine environments, maintenance of a healthy hydrological cycle, and comprehensive
sediment management. At the same time, regional characteristics, project costs, including life cycle costs, and
the effects and influences of all individual management projects, have to be considered.

To comprehensively implement such management programs, various plans must be established. They include
basic policies for river improvement and river improvement plans, erosion and sediment control master plans,
landslide prevention plans, and plans for seacoast preservation. Such plans are aimed at proper water and
sediment management. They are established at the river basin level and should be consistent with each other.
Policies based on these plans should be organically linked and implemented.

Management of land including water and sediment can achieve optimal effect if the people who live and

work there recognize its tasks and importance, and positively tackle the tasks. Therefore, it is important to

share information and collaborate with related administrations, residents, enterprises, or organizations.

Explanations

River systems are an essential part of the hydrological cycle. They carry precipitation to the sea, transport eroded
soil and sand, and provide habitat for flora and fauna. The relationship between rivers as natural objects and
humanity originated in the use of rivers by people and in the natural processes presented by rivers to people in
various forms. Since rivers faithfully reflect the status of their basins, human activities in the rivers and their
basins change the rivers and the relationship between the rivers and the people.

For instance, urbanization reduces the water retention and flow retardation functions increasing flood runoff and
the occurrence of urban flood disasters. In turn, these events lead to loss of the alimentation function
[replenishment] of ground water, depletion of spring water, and reduced river flow. To address these problems,
comprehensive flood-control projects have been introduced in some river basins to promote the proper use of
land through such measures as: the installation of rainwater storages at the time of new development, enhancing
water retention in the river basins, through forest and paddy fields; maintenance and securing of flow-retardation
functions; publication of inundation records, and recommendations for dwelling styles that take the possibility of
flood damage into consideration[development control].

As lifestyles and industry have developed, pollutants have begun to be discharged into rivers at levels beyond the
purification capacity of river systems, resulting in water quality deterioration. The original features of rivers have
been lost, and riverine environments have deteriorated as a result of reductions in river volume caused by the

rationalization of agricultural water intake and the formation of river bypasses for channel-type power generation,
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and occurrence of recession areas. In some regions, changes to the hydrological cycle have created serious
negative impacts, such as ground subsidence from overextraction of ground water and the lowering of water
tables in urban areas. In addition, as energy-intensive urban activities have led to the increased heat-island
phenomena, attention has turned on the thermal amelioration effects of rivers and riparian areas in urban areas.
Consequently, because proper regulation of the effects of rivers on people and efficient use of rivers by people
are interdependent, it is vital to optimize the status and expected functions of rivers and their basins from a
general viewpoint that is based on natural and social conditions.

Here, the ideal situation of a river and its basin determines their desirable status and that of the relationship
between, as compared with their current natural and social states. The expected functions of the river and its
basin determine what can be expected from them when their status is optimized.

In light of this point, in the implementation of water management it is important to promote the necessary
policies and projects as part of integral and comprehensive management of the volume and water quality of the
river. The aim should be to establish a healthy water cycle system that takes full advantage of the various
functions that the river system originally had. To this end, plans that aim to establish a healthy water cycle
system and take into consideration not only the river volume but also the water intake and discharge system,
including the networks of channels in the river basin and the ground water, are called for.

In contrast, in mountainous areas, on plains, in coastal areas, and in estuaries, various problems associated with
soil and sand movement are apparent, including degradation, estuary closure, and shoreline retreat. To solve
these problems, improve the stability of channels, secure flood control, manage rivers, improve the functionality
of coastal facilities, and conserve the environment, it is necessary to promote comprehensive sediment
management by identifying not only the water system but also coastal areas as part of the entire sediment
transport system in terms of quantity, quality, and time.

Projects for the proper management of land and water need to be implemented systematically, taking into
consideration the project cost, including the life cycle cost and the effects and influences of the project.
Therefore, assessments of the effects of a project need to take into consideration its life cycle, the benefit—cost
ratio, and any peripheral influences (external economy, etc.).

In order to properly manage water and sediments, in river planning, including planning for flood control, water
utilization, and environmental improvement and conservation (Chapter 2); erosion control planning, including
countermeasures for sediment disasters and planning for environmental improvement and conservation (Chapter
3); and seacoast preservation planning, including coastal protection and environmental improvement,
conservation, and utilization (Chapter 4), it is necessary to take a whole river basin perspective and adjust these
plans to secure a balance in the entire river system. This shift helps in disaster prevention and mitigation
management, proper use of rivers, maintenance of normal water flows, improvement and conservation of
riverine environments, and comprehensive sediment management to realize the above goals and construct a
healthy water cycle. In focusing on sediment movement it is necessary to consider not only the river system, but
the entire sediment system, including seacoast areas.

When we examine these issues, we need to examine plans involvi