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Introduction

Japanese natural conditions, such as its topography and climate, are severe. Besides, about
50 % of its total population and about 75% of its assets are concentrated in flood vulnerable
areas in the alluvial plains, which account for only 10% of its total land area. Furthermore, as
a result of the recent trend of the nuclear family and the increasing urban population, more
people, even those who live in a flood-prone area, have no past experience of floods. As the
people’s memories of floods fade over time, the awareness to the potential flood risks is also
fading away.

Consequently, there now is a higher risk that, once a levee breaks during a massive flood, not
only many lives and assets will be lost but also an unimaginable scale of social and
economical confusion will occur. In recent years, torrential rainfall frequently causes flood
disasters, and a quite a few of them cause tremendous damage to the areas, such as
inundation in a large urban area and in underground facilities.

In order to mitigate those flood disasters, it is important to promote structural measures by
constructing flood control facilities such as levees. It is also important, however, to prepare
non-structural measures by improving ways to communicate disaster information and better
evacuation as well as by enhancing public awareness towards disaster prevention, since there
is always a possibility that a levee can breach if a flood exceeds its design capacity.

For these reasons, flood records were disclosed as a part of the comprehensive flood control
measures, which has been carried out since 1980. In 1991, the river council issued a report
entitled “Future Vision of River Development”. In this report, the council argued the need for
promoting non-structural measures including enlightening the public on the possible disaster
risks caused by floods, tidal waves, tsunami, mudslide, volcanic eruption and others, in order
to minimize the damage at the occurrence of a disaster. As a result of this report, the map of
flood risk areas along the major rivers throughout Japan was created based on flood
simulations and disclosed from 1993 to 1994.

As these measures for warning possible flood risks have progressed, public demands for
measures to alleviate flood damages grew. Against the backdrop of such situation, “Promotion
of Flood Hazard Mapping” and “Guidelines for Flood Hazard Mapping” (Manager of Flood
Control Division, River Bureau, the Ministry of Construction) were notified to municipal
governments in 1994 to encourage preparation of flood hazard maps. The preparation has
been underway in the municipal governments with the support of the Regional Development
Bureaus and prefectural governments.

In 2000, just after the downpour in the Tokai area, the river council positioned flood hazard
mapping as very effective measures for disaster prevention and presented a report entitled
“Future Role of Flood Prevention”, which underlined the need for active preparation and
disclosure of flood hazard maps. Based on this report, the Flood Fighting Act was partly
amended in June 2001, and the inundation risk area system was established. By this
amendment, rivers under the control of prefectural governments were also included in the
scope of designation as a flood forecasting river. Besides, designation of inundation risk area
and its disclosure became mandatory for the flood forecasting rivers. In addition, municipal
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disaster prevention plans are now required to include information for helping residents to
evacuate quickly and safely, such as means of delivering flood forecast information and
evacuation sites, by each inundation risk area. Municipal governments are also required to
keep their residents informed of such information. For these reasons, flood hazard maps were
positioned as a means to inform residents of information on flood risks and evacuation. Along
with the partial amendment of the Flood Fighting Act, “Flood Hazard Mapping Manual” was
also amended, and consequently flood hazard maps have been prepared and disclosed by 301
municipalities across Japan as of the end of fiscal year 2003. However, the progress is not
necessarily satisfactory.

In 2004, a series of downpour that occurred in many places across Japan revealed several
problems to be solved. To address such issues, it was decided to amend the Flood Fighting Act
so that the local capability of preventing disasters will be improved. The amendment was
promulgated in May 2, 2005, and went into effect in July 1 of the same year. By this
amendment, municipal governments are now required to designate inundation risk areas not
only along large rivers for which flood forecasting is conducted but along also major small-
and medium-sized rivers. In addition, the municipal governments are required to keep their
residents informed of means of delivering information on flood forecasts and evacuation sites
by distributing flood hazard maps that contain such information. The purpose here is to
provide residents with sufficient information on disaster prevention so as to help them act
appropriately at the occurrence of disaster. To this end, flood hazard mapping is now
considered to be even more important than ever.

This “Flood Hazard Mapping Manual” was prepared as a technical reference to provide
practical guidelines in flood hazard mapping, based on the amended Flood Fighting Act. I
hope this manual is helpful for all concerned to successfully prepare and disclose flood hazard
maps.

June, 2005
Manager of Flood Control Division, River Bureau, Ministry of Land, Infrastructure and
Transport
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1. Purposes of the flood hazard mapping manual

Flood hazard mapping aims to minimize flood damage as well as to promote non-structural
flood control measures which meet local needs and conditions so that it can help effective
operation of the inundation risk area system under the Flood Fighting Act, enacted in 1949.
The Flood Hazard Mapping Manual provides fundamental information to help prepare flood
hazard maps which display information about evacuation and inundation caused by levee
breaches and other reasons.

2. Definition
In this manual, a “flood hazard map” refers to a map that is prepared primarily to prevent
human damage by providing residents with inundation-related information, such as levee
braches and flood occurrences, and evacuation information in an easy-to-understand way,
primarily in order to prevent human damages. A flood hazard map must satisfy the
following conditions.
[1] Specifies inundation risk areas.
[2] Contains evacuation information.
[3] Prepared under the responsibility of municipal chiefs

(including special wards; hereinafter the same)

3. Scope of application of this manual
This manual applies to the preparation of flood hazard maps in municipalities in which
inundation may occur because of levee breaches or other reasons.

4. Flood hazard mapping

(1) The municipal governments prepare flood hazard maps based on their inundation risk
area maps, with the support of the central and prefectural governments.

(2) The central and prefectural governments actively support municipal governments’
efforts to prepare flood hazard maps.

5. Necessary information for flood hazard maps

Information for flood hazard maps is divided into two kinds — general information and
area-specific information. General information is required to be included in every flood
hazard map while each local municipality can decide what area-specific information should
be included depending on its needs.

1) General information

General information refers to the minimum information that must be included in all flood
hazard maps, as inundation information and evacuation information.

- Inundation risk areas and types of damage

- Evacuation sites

- Dangerous spots along evacuation routes

- Ways to deliver evacuation information such as flood forecasting, etc.
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- Sources of weather information, etc.
Refer to Item 6 below for points to remember when designating evacuation sites.

2) Area-specific information

Area-specific information refers to information that is specific in the target area and is
useful when residents evacuate. This kind of information is also helpful to promote
residents’ awareness of flood disasters in normal times. Chiefs of local municipalities can
decide which piece of area-specific information should be included in flood hazard maps.
<Information for evacuation>

- Inundation information for other areas than inundation risk areas

- Evacuation zones

- Flood characteristics

- Evacuation tips

- Information regarding evacuation recommendation, etc.

- Information regarding underground spaces

- Information regarding facilities for disaster-vulnerable people

- Other

< Information for disaster education >

- Generation mechanism of flood disasters, topography and types of flood

- Information about possible risk of floods, types of damage, and past inundation

- Meteorological information

- Mental preparation for possible flood risks

- Other relevant information

6. Points to remember when designating evacuation sites

Before designating evacuation sites, careful examination is necessary to ensure that the
sites are free from the risk of inundation, landslide, storm surges and other disasters, based
on the information of inundation risk areas and landslide hazard areas. Also, due
consideration should be given to temporary evacuation sites.

7. Wide-area evacuation plan

If an inundation risk area spreads across multi municipalities and therefore a large-area
evacuation is required, preparation of of a wide-area flood hazard map should be taken into
consideration based on a wide-area evacuation plan.

8. Reflecting opinions/suggestions from residents
Municipal governments should try to reflect as many residents’ opinions/suggestions as
possible in their flood hazard maps.

9. Coordination between flood hazard maps and municipal disaster prevention plans
Municipal governments should ensure coordination between their flood hazard maps and
municipal disaster prevention plans.

10. Updating information in flood hazard maps
Municipal governments should appropriately revise their flood hazard maps when changes
are made in inundation risk areas or other information.
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11. Dissemination to residents
Municipal governments should disclose and distribute their flood hazard maps as soon as
possible and keep their residents informed of the maps so that it will be utilized effectively.
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Structure of this manual

This manual aims to give a concrete explanation of “Guidelines for Flood Hazard
Mapping” issued by the Flood Control Division, River Bureau, Ministry of Land,
Infrastructure and Transport, according to the 2005 amendment of the Flood
Fighting Act, so as to facilitate smooth and effective flood hazard mapping by

municipal governments.

The primary aim of flood hazard mapping is to prevent human damage at the
occurrence of floods. Therefore it is important to provide residents with
inundation/evacuation information in an easy-to-understand manner. In the
Guidelines for Flood Hazard Mapping, the minimum information on flood risks

and evacuation is positioned as “general information”.

On the other hand, information specific to local natural/social characteristics are

positioned as “area-specific information”.

In this manual, Chapter 1 describes how to prepare a flood hazard map which

covers all general information, following the preparation procedure step by step.

Chapter 2 describes area-specific information, which is important to examine

local characteristics.
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Chap.1 Fundamentals of Flood Hazard Mapping
Sec.1 Purpose of the Flood Hazard Mapping Manual

1. Purpose of the flood hazard mapping manual

Flood hazard mapping aims to minimize flood damage as well as to promote non-structural
flood control measures which meet local needs and conditions so that it can help effective
operation of the inundation risk area system under the Flood Fighting Act, enacted in 1949.
The Flood Hazard Mapping Manual provides fundamental information to help prepare flood
hazard maps which display information about evacuation and inundation caused by levee
breaches and other reasons.

In recent years, torrential rainfall frequently causes flood disasters, and quite a few of them
cause tremendous damage to the areas. In order to mitigate those flood disasters, it is
important to promote structural measures by constructing flood control facilities such as
levees. It is also important, however, to prepare non-structural measures by improving ways
to communicate disaster information and better evacuation as well as by enhancing public
awareness towards disaster prevention, since there is always a possibility that a levee can
breach if a flood exceeds its design capacity.

For non-structural measures to function effectively, it is essential to inform residents in an
easy-to-understand way about evacuation procedures and inundation caused by levee
breaches and other reasons. Also, residents should be educated regularly about disasters to
keep aware of disaster prevention and be able to evacuate on their own decision. Such
everyday preparation for disasters will enable residents to evacuate smoothly and quickly in
time of emergency.

Flood hazard maps can be an extremely effective tool to promote non-structural measures. It
should be kept in mind, however, that for flood hazard maps to serve their purposes
effectively, they should be created based on the viewpoint of residents and proper selection of
information for residents’ quick and smooth evacuation. Selected information should be
displayed for residents to understand easily and quickly. It is also important to inform
residents on a daily basis about flood hazard maps and to educate them about how they can
utilize in time of emergency (see Table 1).

This manual should be revised from time to time to include updated information.
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Table 1 Use of Flood Hazard Maps

Time

Public sector

Residents

Normal time

- Implementation of flood hazard maps into

local disaster prevention plans and flood

prevention plans

- Promotion of building a flood-resistant

community

- Revision of evacuation sites/routes

- Review of evacuation/rescue methods for
disaster vulnerable people including
bedridden elderly people and physically
challenged people

- Development of communication

methods/systems for evacuation information

- Dissemination of knowledge about disaster

prevention

- Promotion of public awareness toward

disaster prevention

- Nurture of voluntary disaster prevention

groups

- Information provision, advice, and guidance

to flood fighting groups

- Organization of flood fighting corps and fire

fighting corps

education and

- Promotion of disaster

evacuation drills

Residents should try to:
better
about

- Have a
understanding
past 1nundation and
inundation risk in their
living areas.

- Minimize damage by
preparing emergency
goods in case of flooding.
- Provide disaster
education and conduct
evacuation drills for
themselves.

- Choose land use and
after

building styles

considering possible
flood risk in their living

areas.

Before / After
evacuation
recommendation

- Information provision (weather information,
flood forecasting, etc.)

- Consideration for disaster-vulnerable people
- Confirmation of inundation areas/depths and
evacuation sites/routes in case of flooding

- Confirm evacuation

sites/routes and
emergency goods.

- Decide voluntarily to
based

weather information and

evacuate on

flood forecasting.

Issuing of evacuation recommendation

- Provision of evacuation information
- Opening of evacuation sites
- Evacuation guidance

Evacuate to a
possible evacuation site
by a safest possible route
based
recommendation/order. If

on evacuation
not evacuating, residents
are expected to take
whatever measures
available for them to

protect their own lives.
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Reference 1 Inundation Risk Area System Improved by the Amendment of the Flood
Fighting Act (FFA)

Designation of flood forecasting rivers (by Designation of Water level information

nation or prefectures) communication rivers (by nation or prefectures)

FFA article 10 FFA article 13
FFA article 11

Notification to municipalities and public of special

Flood forecast (by nation or prefectures)

warning water-level (by nation or prefectures)

*cooperation with Meteorological Agency
FFA article 10
FFA article 11 FFA article 13

i ]
<_~

-Designation of inundation risk areas (by nation or prefectures)
-Clear indication of inundation risk areas and predicted depth (by nation or prefectures)
-Notification of inundation risk areas/depth to municipalities (by nation or prefectures)

L

Implement the following in the local disaster prevention plan of each inundation risk area

FFA article 14

-Communication method of flood forecasting etc.

-Necessary information for securing evacuation sites and smooth and fast evacuation way

-Names and locations of underground spaces and facilities for the old, handicapped and infant

FFA article 15

Distribute printed materials and take other necessary measures to inform

who need special care upon evacuation.

residents of the above-mentioned points .

FFA article 15

*1) Flood forecasting rivers

According to Article 10, Flood Fighting Act, a flood forecasting river is a river that meets the
following:

- Runs across two or more prefectures or has a wide basin area.

- Designated by the Minister of Land, Infrastructure and Transport as a river that may cause
a serious damage to the national economy if it floods.

- When the risk of floodind is recognized, the Minister of Land, Infrastructure and Transport
must, with the cooperation of the Meteorological Agency chief, identify and notify the water
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level, flow rate and other conditions of the river to the governors concerned.

- Once the river floods, the Minister of Land, Infrastructure and Transport must, with the
cooperation of the Meteorological Agency chief, identify and notify the water level, flow rate
and other conditions of the river, as well as inundation risk areas and their inundation depth,
to the governors concerned.

- The Minister of Land, Infrastructure and Transport must notify the public of such
information on the river by calling for the cooperation of mass media, when necessary.

According to Article 11, Flood Fighting Act, a flood forecasting river is a river that meets the
following:

- Not designated as a flood forecasting river in the above by the Ministry of Land,
Infrastructure and Transport, but has a wide basin area.

- Designated by the governor concerned as a river that may cause a serious damage if it floods
- When the risk of floods is recognized, the governor must, with the cooperation of the
Meteorological Agency chief, identify and notify the water level, flow rate and other
conditions of the river to the flood control/watermark administrator specified in the
prefectural flood prevention plan.

- The governor must notify the public of such information on the river by calling for the
cooperation of mass media, when necessary.

*2) Water level information communication rivers

According to Article 13, Flood Fighting Act, a water level information communication river is
a river that meets the following:

- Not designated as a flood forecasting river, but is a class-A river that runs outside the zone
designated by the River Law.

- Designated by the Minister of Land, Infrastructure and Transport as a river that may cause
a serious damage to the national economy if it floods.

- When the water level of the river reaches a specified special warning water-level, the
Minister of Land, Infrastructure and Transport must notify it along with the water level, flow
rate and other conditions of the river to the governors concerned.

- The Minister of Land, Infrastructure and Transport must notify the public of such
information on the river by calling for the cooperation of mass media, when necessary.

Also:

- Not designated as a water level information communication river in the above by the
Minister of Land, Infrastructure and Transport, but is a class-A or class-B river that runs in
the zone designated by the River Law.

- Designated by the governor concerned as a river that may cause a serious damage if it floods
- When the water level of the river reaches a specified special warning water-level, the
governor must notify it along with the water level, flow rate and other conditions of the river
to the flood control/watermark administrator specified in the prefectural flood prevention
plan.

- The governor must notify the public of such information on the river by calling for the
cooperation of mass media, when necessary.
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M Flood forecasting river B Water level information communication river
Predictable rivers of flood risks Not predictable rivers of flood risks
Announce flood warning officially as a reference of  Provide the water-level condition of present time as a
evacuation using future water-level predict. reference of evacuation.
\ Reach in a given , -
Dangerous water-level period of time ' Dangerous water-level

Publication of water-level

Publication of water-level

s
As reference of P
H _evacuation
Special warnig -
water-level Re

ach in a give
period of time,

.feaching
information
Warning water-level
Flood adv1sory fDesignated water-level

Provide information based on special warning

water-level considering necessary time for evacuation.

*3) Special warning water-level

A water level beyond the warning water-level, which calls for a special warning against the
occurrence of a flood disaster.

(Article 13, Flood Fighting Act)
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2. Definitions

In this manual, a “flood hazard map” refers to a map that is prepared primarily to
prevent human damage by providing residents with inundation-related information, such
as levee Dbraches and flood occurrences, and evacuation information in an
easy-to-understand way. A flood hazard map must satisfy the following conditions:
[1] Specifies inundation risk areas.
[2] Contains evacuation information.
[3] Prepared under the responsibility of the municipal chiefs. (including special wards;

hereinafter the same)

There is no clear definition of a “hazard map”. It is referred to in various ways as a “disaster
prevention map”, “disaster prevention record”, “disaster map” and so on. Target disasters
include floods, landslides, earthquakes, volcanic disasters, and tsunamis. Hazard maps of

different types are prepared in various organizations depending on their respective purposes.

Present hazard maps are a result of the accumulation of disaster research findings and
related information, and the recent development in forecasting technology; yet, they are still
at the developmental stage and haven’t reached to the complete form. Hazard maps that have
been disclosed so far were prepared independently in accordance with their respective targets
and purposes.

In the future, however, it is desirable to develop such individually unique hazard maps into a
comprehensive one.

The flood hazard map described in this manual aims to help municipal governments to minimize
human damage by flood disasters. The manual describes a method for such governments to provide their
residents, in an easy-to-understand manner, with inundation/evacuation information and other
information required for evacuation from inundation risk areas.

1. Inundation risk area

An “inundation risk area” is an area where inundation is expected to occur if the specific river
in the area floods due to rainfall (Flood control plans generally concern floods due to rainfall).
Such a area is designated by the central or prefectural governments in accordance with the
Flood Fighting Act and notified to the municipal governments concerned. Note that, however,
inundation may occur in areas other than inundation risk areas in case of rainfall exceeding
the design rainfall, tributary floods, storm surge or inland floods.

2. Evacuation information
Evacuation information refers to information that is useful for residents to evacuate at the
occurrence of floods. Such information includes flood forecast communication methods and
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evacuation sites, as well as information necessary to secure smooth and rapid evacuation.

3. Responsible body for flood hazard mapping

Flood hazard maps aim to help residents to evacuate at the occurrence of floods. Therefore
chiefs of municipal governments, who are responsible for disaster prevention in the area, are
also responsible for preparing and disclosing flood hazard maps.

Paragraph 4, Article 15, Flood Fighting Act specifies as follows:

The chiefs of municipal governments whose district areas include inundation risk areas are
required to familiarize their residents with the information that the municipal disaster
prevention plans are required to include by Paragraph 1, Article 15, Flood Fighting Act, in
accordance with the MLIT Ordinance. For this aim, the municipal governments must take
necessary measures such as distributing pamphlets containing such information.
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3. Scope of application
This manual applies to the preparation of flood hazard maps in municipalities in which

an inundation may occur because of levee breaches or other reasons.

The “river” here refers to flood forecasting rivers and water level information communication
rivers that are designated by the central or prefectural governments in accordance with the
Flood Fighting Act. However, the content of this manual may also apply to other rivers that
may cause inundation damage.

The content of this manual is intended for the municipal governments whose district areas
include inundation risk areas designated in accordance with the Flood Fighting Act. However,
other municipal governments may use this manual for preparing flood hazard maps if their
district areas may suffer from inundation damage.

This manual does not consider inundation damage caused by tsunamis or storm surges.
However, if measures against such inundation damage are necessary because of respective
local conditions, it is desirable to give consideration to them separately first and eventually
incorporate them to develop comprehensive hazard maps.

The governments whose district areas include landslide warning areas are required to
include information necessary for preventing landslide damage in their hazard maps. See
“The Landslide Hazard Mapping Manual (tentative title)” for information to be included.
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Reference 2 Tsunami/Storm Surge Hazard Mapping Manual
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4. Flood hazard mapping

(1) The municipal governments prepare flood hazard maps based on their inundation risk
area maps, with the support of the central and prefectural governments.

(2) The central and prefectural governments actively support municipal governments’ efforts

to prepare flood hazard maps.

Municipal governments prepares flood hazard maps by making use of information on
inundation risk areas, which is provided by the central and prefectural governments, and
disclose and disseminate the hazard maps to their residents. The maps should reflect the
revision of their municipal disaster prevention plans and suggestions from the residents. The
maps should also be updated when necessary. The central and prefectural governments
actively support municipal governments to facilitate smooth preparation of flood hazard
maps.

“The Guidelines for Issuing an Evacuation Order and Preparing a Communication Manual”
and “The Guidelines for Supporting Evacuation of Disaster-Vulnerable People” are stipulated
in “The Report on Communication and Evacuation Support for Elderly People at the
Occurrence of a Torrential Rain” issued by the Cabinet Office. They are also useful for sorting
out related issues.

Fig.1 Workflow of flood hazard mapping

Inspection of basic contents I

Alignment with local

disaster  prevention

Provision of Inspection of entry I
Information  about

plans

inundation risk area
maps from the
central or prefectural

governments.

Making of flood hazard map I
Publicity announcement I
Update of entry I

11

Reflection of needs
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1. Examination of basic issues

(1) Basic conditions

Before actual preparation of flood hazard maps, basic conditions need to be identified based
on inundation records and evacuation situations at the time of past floods, inundation risk
areas and topography.

Flood hazard maps are intended for floods that may occur in inundation risk areas that are
designated by the central or prefectural governments in accordance with the Flood Fighting
Act and then notified to the municipal governments concerned.

It is desirable that a flood hazard map covers the whole municipal district. However, it may
cover only a limited area that contains inundation risk areas and evacuation sites if the
inundation risk areas account for only a part of the municipal district. On the other hand, if
an inundation risk area lies across multiple municipalities, the municipal governments
concerned may need to jointly develop a wide-area flood hazard map.

Information on inundation risk areas and evacuation sites/routes, which are basic elements
of flood hazard maps, are indicated on the map. It is because flood hazard maps are assumed
to be used at the time of evacuation. Therefore, it is desirable to examine how and how much
information shoud be displayed when deciding a form of flood hazard maps. Table 2 shows the
major forms of flood hazard maps.

Table 2 Major forms of flood hazard map

Form General description Other
AO- to Al-size topographic - Can show the whole target
map with related information | area in a single page
Map type . ..
added - Can contain only a limited
amount of information
B5- to A4-size pamphlet map | - Difficult to show the whole
Pamphlet with related information target area in a single page
type added - Can contain a large amount

of information

B5- to A4-size pamphlet with | - Can show the whole target
Pamphlet + | AO- to Al-size map inserted area in a single page

map - Can contain a large amount
of information

(2) Preparing a base map

The map scale should be 1:10,000 to 1:15,000 because, with a scale smaller than this, each
house can not be identified and therefore it is difficult to identify evacuation routes. It is
preferable not to adopt a map scale of 1:25,000 to 1:50,000 unless unavoidable, because it is
impossible to identify each house and road, which must be identifiable for evacuation, in
maps of this scale. The size of a base map should be approximately AO to Al for the map type.
However, Al size is preferable because it is easier to handle.

12
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If a topographic map on which a base map is based is old and does not sufficiently exhibit the
current conditions of topography, houses, roads, etc., the base map must be revised. Note that
certain procedures may be required by the Survey Law or other laws to use a map for the

base map.

(3) Computerization of flood hazard maps

Flood hazard maps are printed on paper, but they should also be converted into electronic
data to facilitate disclosure via the Internet and updating of hazard maps. For this reason,
municipal governments should promote conversion of inundation risk area maps provided by
the central and prefectural governments into electronic data and should make use of such
electronic data when preparing flood hazard maps.

13
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Reference 3 Map use procedures in accordance with the Survey Law

In general, procedures based on the Survey Low are required for using or printing a map
developed at a public organization. For using a map developed by the Geographical Survey
Institute as a base map, onto which inundation risk areas are printed later, the approval for
use is required in accordance with Article 30 of the Survey Law.

Use of a map for flood hazard mapping will be approved without any difficulty because the
purpose is highly public.

Similarly, for using a map developed by national or local public organizations other than the
Geographical Survey Institute, an approval will be required in accordance with Article 44 of
the Survey Law.

Naturally, any approval is not required when a municipal government uses a map developed
by themselves.

The Copyright Law Paragraph 10 stipulates that maps are included in copyrighted works.
For using a commercial map for flood hazard mapping, the municipal government must
obtain “permission for the use” according to Paragraph 63 of the same law or perform
necessary procedures for “use as a reference” according to Paragraph 32 of the same law.

2. Deciding information to be included

Municipal governments should give due consideration to decide what information items are
to be included in their flood hazard maps in order to make them useful enough to ensure
smooth and rapid evacuation in case of floods.

Information for flood hazard maps is divided into tow kinds: “general information,” which are
basically required to be included, and “area-specific information,” from which local
municipalities decide what should be included depending their own conditions.

See Chapter 1 Section 5 for details of general information and Chapter 2 for area-specific
information.

3. Support to municipal governments

Municipal governments are responsible for preparing flood hazard maps by making used of
inundation risk area-related information developed by the Regional Development Bureau
and prefectural governments. The diagram in Figure 2 shows the relationship between
municipal governments and river administrators in the Regional Development Bureau and
prefectural governments. River administrators provide inundation information and various
materials necessary for flood hazard mapping to municipal governments. Based on such
information, municipal governments revise their local disaster prevention plans and prepare,
disclose and disseminate flood hazard maps.

14
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Fig.2 Support for flood hazard mapping

River manager
Country or Provision of flood information
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Table 3 is a list of materials useful for examining basic issues and preparing a flood hazard map.

Table 3 Related material list

: ; P Material Prepared or | Remar
Purpose Information to be identified issued by ks
Background map 1:2500-scale Municipal ?&2%511
General map topographic government e with
urban
map — plan
1:10000-scale Municipal
topographic government,
Base map map Geographical
Survey
Institute
1-25000-sc.ale Geographical
topographic Survey Instit
map ute
Overflow, overtopping, | Material for | Municipal
EH levee break point, | investigating government,
=3 inundation area, | inundation river
?;Dr, Inundation inundation depth record administrator
o
B | record Damage state Same as above Same as above
5 Hourly water level and | Flood record River
§° ) . administrator
5 hourly rainfall at major
?;Dr. spots along the river
5 Flood analysis results | 1nundation risk | River
i . area, flood | administrator
(inundation area, flood | hazard area
water depth, inundation | Map, | flood
. analysis
Inundation depth, etc.) material
prediction Flood spread state
Longitudinal  inundation
depth
Flow rate of flood water
& . Block  number, school | Related Municipal
g | Evacuation .. . material government
a district, neighborhood
& | zone ..
g. association, etc.
= | Calculation of | Population by area Census data Municipal
gh number of | Households by area gggssél?nap data, | government
E residents who Municipal
5 . government,
= | will need to ete.
o
B | evacuate

16
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Evacuation site
Type of public facilities

Municipal
disaster

Municipal

government
Same as above

(nursery school, | prevention plan
) ) elementary/junior Related
Evacuation site | . . . material
high/high school,
university, civie hall,
assembly hall, gymnasium,
etc.)
Steep slide landslide | Related Municipal or
hazard area, mudslide | material prefectural
hazard mountain stream Past flood | government
Road that has been closed | investigation Same as above
Dangerous spot | because of floods record Same as above
along Area where landslide has | Same as above | Municipal
evacuation occurred before House map, | government,
route Underpass road ledger, etc. | road
Bridge Rtlver ledger, | 5dministrator
ete. Municipal
government,
river
. administrator
) Delivery route/method of | Municipal Municipal
Information . . . . disaster government
del; information (inundation prevention plan,
eliver }
Y forecasts and evacuation | flood control
method . . plan
information)
Information on | Fire defense | Underground
. plan, layout mall
. underground mall (location, administrator
Information on .
system  for  delivering
underground . . .
evacuation information
malls, etc
from underground mall
administrator)
Evacuation criteria Municipal Municipal
Evacuation record | disaster government
. (issuance state of | prevention plan, | Municipal
Evacuation . . government
L. evacuation order, issuance | flood control
criteria i
notification method, | plan
opening/reception state of Past ~ flood
. ) evacuation
evacuation sites) record
Population of | Related Municipal
disaster-vulnerable people | material government
o by area Same as above Same as above
Facilities  for e
. Type of facilities for
disaster-vulner | _:
disaster-vulnerable people
able people . .
(hospital, nursing home,
facilities for physically

challenged people, etc.)

17
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Municipal facilities Municipal Municipal
Fire service facilities (fire | overview, government
station/branch station, fire | municipal Municipal
service corporation) disaster government
Disaster National facilities | prevention plan, | Municipal
prevention | (organizations related to | telephone government
-related MLIT, Meteorological | directory Municipal or
organizati | Agency, Defense Agency) Same as above | prefectural
on Prefectural facilities (local | Same as above government
office and civil engineering | Same as above Same as above
office) Same as above
Police organization (police
station/substation)
Disaster prevention | Municipal Municipal
administration radio | disaster government
station, speaker, siren prevention plan, | Same as above
) Base for disaster | flood control | River
Disaster . ..
g prevention plan administrator
revention . . . ]
prever First-aid station, flood | Same as above | River
facilities . . . administrator,
information presenting | Same as above meteorological
facilities Same as above | Observatory
Water-level/rainfall Observatory
ledger
observatory
Emergency hospital Municipal Municipal
Medical Healt'hcare cen‘Fe]'f overview, house | government
facilities Hospital and clinic map Same as above
Same as above Same as above
Same as above
Supply/disposal  facilities | Municipal Municipal
(water/sewer system, gas | overview, house | government
Municipal
P system, power plant, | map
Lifeline . government,
substation) Same as above RTT
Communication facilities
(telephone station)
Social Nursing home, facilities for | Municipal Municipal
) overview, house | government
welfare physically challenged | map
facilities people
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5. Necessary information for flood hazard maps

Information for flood hazard maps is divided into two kinds — general information and
area-specific information. General information is required to be included in every flood
hazard map while each local municipality can decide what area-specific information should
be included depending on its needs.

1) General information

General information refers to the minimum information that must be included in all flood
hazard maps.

- Inundation risk areas and types of damage

- Evacuation sites

- Dangerous spots along evacuation routes

- Ways to inform evacuation information such as flood forecasting, etc.

- Sources of weather information, etc.

2) Area-specific information — See Chapter 2.

The principle purpose of flood hazard maps is to prevent human loss in flooding. For that
reason, it is important for the maps to be able to inform residents in an easy-to-understand
way about inundation and evacuation. This manual lists up minimum information related to
evacuation and risk in flooding as “general information". All flood hazard maps must include
the general information listed in Table 4.

Table 4 General information for flood hazard maps

Type of information Contents

Designated areas, inundation depth, types of
Inundation risk area and |damage

types of damage (Coloring for different inundation depths should
follow that for inundation risk areas.)

Names, addresses, telephone numbers, etc. of
evacuation facilities

Dangerous spots along | Mudslide hazard areas, steep slope landslide
evacuation routes hazard areas, underpasses, etc.

Ways to inform evacuation | Communication routes/means for  flood
information including flood | forecasting, water level information, evacuation
forecasting, etc. order, evacuation instruction, etc.

Names and addresses, website addresses,
cell-phone website addresses, etc. of water
level/precipitation stations

Evacuation sites

Sources of weather
information, etc.
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1. Inundation risk area and types of damage

(1) Inundation risk area

Among information items related to inundation risk areas, the area and depth of inundation
must be described in flood hazard maps. Coloring of inundation depth should be in
accordance with the inundation risk area map provided by the central or prefectural
governments (see Reference 4). There may be a case where, at around the confluence of a
nationally-administered river and a prefecturally-administered river, an inundation risk area
is designated along each of the two rivers. In such a case, examination will be required to
decide either to prepare one flood hazard map covering both of the inundation risk areas or to
separately prepare a flood hazard map for each inundation risk area, depending on respective
local conditions.

(2) Types of damage

If a river levee brakes, flood water will flow out over land with such a powerful energy that it
may destroy houses. Therefore people who live near the levee must complete evacuation
before the levee breaks. Similarly, residents in areas where a considerable amount of flood
water flows into and accumulates need to rapidly evacuate. These information should be
included in flood hazard maps as “points to be remembered” so that residents are aware of
such issues in advance. Examples of “points to be remembered” are shown below (Figure 3
and Reference 4).

/\/

FEarly evacuation will save your life

If a levee breaks during flooding, houses near the levee may be destroyed or carried

away by the onrush of flood water.
If you stay in your house in stead of evacuating, it may risk your life.

When there is a possibility of flood occurrence, try earlier on to collect
information on rainfall at upstream as well as at your area and the water level of
the river. Also pay attention to evacuation information notified by the municipal
government. Start evacuating as early as possible and be sure to complete
evacuation before a levee break occurs.

Fig.3 An example of “points to remember”
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Reference 4 Colors for different inundation depths

A #i
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Color
Depth range sample
(CMYK)
Below 0.5m Y50
0.5 to below 1.0 m Y30, C10
1.0 to below 2.0 m C20
2.0 to below 5.0 m c40
(2.0 to below 3.0 m)
(3.0 to below 4.0 m) C30, M10
(4.0 to below 5.0 m) M20
5.0 m or higher C20, M20

(Source: “Inundation Risk Area Mapping Manual” prepared by MLIT River Bureau Flood
Control Division in July 2001)

Cane il ,
Fig.4 Damage around a broken levee (Kariyata River, Nakanoshima, Niigata Prefecture,
July 2004)
(Source: “Flood Damage Report 2004” by Japan River Association, March 2005)

_g’x’. '

- AR S

For unique topographical reasons, some areas exhibit flood characteristics which deserve

special attention, such as a fast flow rate of flood water and a fast increase rate of flood water

level. Flood hazard maps for those areas should include such information because it is very

effective to help residents to evacuate in an appropriate manner at an appropriate timing.
See Chapter 2 for details of flood characteristics of rivers.

2. Evacuation site

Refer to Chapter 1 Section 6 for points to remember when designating evacuation sites.

3. Dangerous spot along evacuation route

“Dangerous spots along evacuation routes” refers to places which may pose a risk to safe

evacuation of local residents.
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Possible dangerous spots include landslide warning/hazard areas (mudslide hazard areas,
steep slope landslide hazard areas, etc.), roads that have been closed because of flooding, and
underpasses and ditches where flood water depth is expected to become deeper than that in
other areas during inundation.

Dangerous spots to be included in flood hazard maps as general information are: places
where mudslide is expected to occur during flooding, and places where the conditions during
flooding will be so different from those in normal times that dangers are difficult to predict
during evacuation, which could result in endangering human lives.

Municipal governments whose district areas contain landslide warning areas should include,
in their hazard map, information necessary for preventing landslide damage in addition to
information on landslide hazard areas. See “The Landslide Hazard Mapping Manual
(tentative name)” for information to be included.

Explanation of signs

explanation

Water lovel -0 5m | Floed experted areas based on
Precipitation measurement.

Su River, Umamizasaki River/100 yr=

Water level 2~3m
e e e -+ Murayama Takase River, Inu River and
Water level Sm-~:

Ryuzan River/50 yrs

b e

Flood expected area

explanation

Dangerous point

| mmdslide rizk mver [ [=——ow; Evacuation way
! landslide rick point @ | Evacuation point

Dangerous point

i Past flood point

Fig.5 An example of indication of dangerous areas (underpasses), landslide hazard areas,

and steep slope landslide hazard areas in a flood hazard map
(Source: Yamagata city flood evacuation map, issued by Yamagata city on March 2004)
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Fig.6 Inundation at an underpass (left — at normal times; right — during flooding) (Sanjo city,

Niigata Prefecture)
(Source: MLIT Geographical Survey Institute website)
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4. Ways to communicate evacuation information including flood forecasting, etc.

This section describes a communication route, from information sources to residents, and
communication means of information on flood forecasts, flood water level, evacuation
information (evacuation orders/instructions).

In order to minimize flood damage, residents’ awareness toward possible disaster risks and
appropriate evacuation at the occurrence of floods are critical. For this reason, it is important
to provide residents with information that keeps their risk awareness level and offers a good
basis for their decision-making. Municipal governments must familiarize their residents with
the process and means of communication. Due consideration should be given on the means of
communication, such as using multiple means depending on information types and local
characteristics. In addition, it is important to clearly specify how to provide information to
disaster-vulnerable people.

As shown in Fig.7, flood hazard maps should contain the process and available means of
information delivery.

Country and prefectures

Meteorological agency (river manager)

Local government

'

Possible Communication Tools

Orally Silen Phone Community . Medi
(fire Fire bell  (moble, PHS)  wireless  Loudspeaker Mobile phone . . 4 © AT€7 1a dio)
company etc) Banderole FAX system van mail » radlo,

Residents

Fig.7 An example of route and commonly available means of delivering evacuation information (flood forecast, etc.)
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| How the evacuation and meteorological information is conveyed.

*_ Shizuoka city disaster .
Media prevention measurement o4 Shizuoka-ken MLIT
agencies e Local office
Shizuoka local
ﬁ meteorological office
Fire service
flood prevention
team
" y
TV | [ Loudspeaker V-a.n;”sile;l B Shizuoka-ken M~LIT Homepage
dio | | Syt Disaster prevention
|_radio | | ultiple radio J Homepage information of river
http://www.river.go.jp
PC PC
Mobile phone Mobile phone
w ; w LS W
Residents |
«}—— The way of evacuation @—— The way of flood warning
advisory and direction (meteorological information)

Fig.8 An example of description of how to deliver evacuation information (flood forecast,
etc.)
(Source: Shizuoka city flood evacuation map [issued by Shizuoka city in Mach 2004])

5. Information sources for weather, etc.

It is important for municipal governments and residents to proactively try to collect
information instead of only receiving information provided by the national and prefectural
governments. In particular, dissemination of the sources and means of related information,
such as weather information, is important to enhance residents’ awareness of acting
independently and taking care of themselves. For this reason, the sources and means of
related information should be included in flood hazard maps. Including information on the
rainfall at the time of past floods and inundation in flood hazard maps is also helpful for
residents to understand possible flood risks under a cirtain rainfall condition in their living
areas.

It is also effective to craft river basin maps which include target municipalities and the
locations of rain/water gauge stations. Such maps will help residents to have better
understanding of the area that each target basin covers and the characteristics of each target
river, including the time period until upstream rainfall reaches a target municipality and the
rainfall at which the risk of disaster occurrence increases. In addition, since information on
upstream rainfall and river water levels is important for residents to identify the flood risk
and decide when to evacuate, it is recommended to include how to get such information in
flood hazard maps.

The source and means of related information that may be added in flood hazard maps include
the following:
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- Names and locations of rainfall/water level observatories (which should be included in flood
hazard maps as river basin key maps)

- Addresses of website/cell-phone websites that provide rainfall and water-level data

- Local cable television channels

- Frequencies of community FM radio and/or NHK radio

- Addresses of websites provided by river administrators and/or local authorities

Those living in Fukuoka city should pay
/ | attention to the rainfall and water level at

/ upstream as well.

7 Rainfall/water-level information

< Fukuoka city: http://bousai.city.fukuoka.jp/

MLIT: http!//www.river.go.jp/
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BEBUKBIERAS)
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&
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0)

Legend |

Precipitation station

KE(R)
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Reference point
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]

O |Water level gauge
—

Basin boundary

— == |Municipal border

Fig.9 An example of river basin map
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6. Points to remember when designating evacuation sites
Before designating evacuation sites, careful examination is necessary to ensure that
the sites are free from the risk of inundation, landslide, storm surges and other disasters,
based on the information of inundation risk areas and landslide hazard areas. Also, due

consideration should be given to temporary evacuation sites.

Evacuation sites are for residents to escape flood waters. Therefore it is important to clearly
specify the names and locations of evacuation sites in flood hazard maps in an
easy-to-understand manner so that it will help residents to safely and appropriately evacuate
at the occurrence of floods.

Giving careful examination of evacuation sites during flood hazard mapping helps enhance
the awareness of disaster prevention among municipal personnel in charge of disaster
prevention as well as residents in the area.

1. Examining the appropriateness of evacuation sites
In general, evacuation sites specified in municipal disaster prevention plans are often
designated mainly for earthquakes. Therefore examination should be given in advance to
ensure that they are free from the risks of inundation or landslide based on information on
inundation risk areas, landslide hazard areas and the structure of evacuation sites. Also,
such examination results should be reflected in municipal disaster prevention plans. It may
be helpful to remember that appropriate evacuation sites are not necessarily required to be
outside inundation areas; single-story or higher robust buildings in case of inundation of 50
cm or less, or two-story or higher robust buildings in case of inundation of around 2 m may be
used as appropriate evacuation sites as well.

Note that, however, examination must be given also to how to secure rescue and medial aid in case of

evacuation sites being isolated.

2. Evacuation site information necessary for flexible evacuation
The following points should be examined, if necessary, and add easy-to-understand
information that helps residents to take flexible evacuation actions.

(1) Wide-area evacuation sites across multiple municipalities

When evacuation is required at a stage where the actual conditions of floods are not clear, it
is most desirable to evacuate to shelters outside the inundation risk area. In such a case,
wide-area evacuation across municipal boundaries may need to be considered.

In such a case, municipal governments should develop a wide-area evacuation plan
(wide-area flood hazard map) after identifying inundation conditions in all the areas
concerned and implementing coordination for sharing evacuation sites with the neighboring
municipal governments. Refer to Chapter 1 Section 7 for points to remember when
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establishing a wide-area evacuation plan.

Ultimately, evacuation sites should be located in a wide-area flood hazard map, which covers
neighboring municipal districts as well, after consultation with the neighboring municipal
governments.

(2) Temporary/emergency evacuation site

When evacuation is required at a stage where the actual flood conditions are not clear or
based on the anticipated flow rate and depth of flood water, residents may need to
temporarily evacuate to private facilities equipped with robust buildings, levees, or roads if
they are higher than the predicted depth of flood water. Examination for securing such sites
may be required in some cases.

If there is not sufficient time for evacuation or the depth of flood water is too deep to evacuate,
it may not be appropriate to evacuate to pre-determined evacuation sites. In such a case,
residents need to take appropriate actions flexibly depending on the situation, such as
evacuating to the second floor of their houses or to a nearby building. Adding such
instructions in flood hazard maps is important to prevent accidents from occurring during
evacuation.

Before adding information on temporary evacuation sites in flood hazard maps, municipal
governments should gain a permission of the administrators of private facilities regarding
the use of facilities in case of a disaster. An agreement should be made in accordance with
respective local conditions. Once the use of facilities is accepted, a letter of agreement should
be signed by both parties. In consultation for the permission of using such facilities as
emergency evacuation sites, municipal governments may take the initiative throughout the
process. Another option is to allow residents to participate in the consultation, and in such a
case, municipal governments can take full responsibility only for concluding the designation.
The need of flexible evacuation actions, such as temporarily evacuating to the second floor of
their houses or to a nearby building, should be instructed as “points to remember” in flood
hazard maps.

(3) Characteristics of evacuation site

Information on evacuation sites should contain the following items. It will be helpful for
residents to take appropriate evacuation actions.

- Whether a municipal official arrangement plan has been developed

- Whether a relief material distribution plan has been developed

- Whether a disaster information delivery plan has been developed

- Timing of opening evacuation sites (primary evacuation sites, secondary evacuation sites,
etc.)
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7. Wide-area evacuation plan

If an inundation risk area spreads across multi municipalities and therefore a large-area
evacuation is required, preparation of of a wide-area flood hazard map should be taken into
consideration based on a wide-area evacuation plan.

A wide-area evacuation across multiple municipal districts may be required in the following
cases:

- When an inundation area may extend a large area across multiple municipal districts and
cooperation between municipal governments is essential

- When most of a municipal district is inundated and few evacuation sites can be secured
within the district.

- When a municipal district is cut off into segments because of flooding and it is difficult to
evacuate to an evacuation site within the district without crossing the river

- When there is an area in a municipal district near which evacuation sites are not available
and evacuating to neighboring municipal districts is more appropriate

When either of the above holds true, it is desirable to consider preparing a wide-area flood
hazard map on the assumption that a wide-area evacuation will be required in case of
flooding.

Information sharing among municipal governments is particularly important. Municipal
governments should take appropriate measures to provide smooth and sufficient
administrative services, including providing information on evacuees from neighboring
municipalities to their original municipal government (See Figure 10).

29



Chap.1 Fundamentals of Flood Hazard Mapping
Sec.7 Wide-area Evacuation Plan

LA T — 7 o FOER|
BHRM TR, R AT R OREIC THIE LB HERE i
&, THTHETLRETBREZIERIILh, TLERMNG L
i~ CEEESHD L L LT,

ELRT nERY
En-HIE. L
T BT 2,

AR P o, L T3
MATERMEF {HING
TEORSE, BEENE
F LT SEEHmOEE
HRAR BT S,

| wLRm

&
B HE = d
oo FEBEAE
oo | ok BT DB ME O
s | L BT YA wRE
FHBFALLRESR
¥

AT OE RS (T
wWLREM o R
B ~BET S,

Fig.10 An example of wide-area flood hazard map
(Source: “Fujimi city flood hazard map” issued by Fujimi city in July 2001)

30



Chap.1 Fundamentals of Flood Hazard Mapping
Sec.8 Reflecting Opinions/Suggestions from Residents

8. Reflecting opinions/suggestions from residents
Municipal governments should try to reflect as residents’ opinions/suggestions as possible
in their flood hazard maps.

The primary purpose of flood hazard mapping is to prevent human damage by providing
residents with disaster-related information, such as a levee break and floods, in an
easy-to-understand manner. For this reason, appropriate measures should be taken to collect
opinions/suggestions from residents and to reflect local characteristics, such as local
circumstances and past experience of disasters, in flood hazard maps.

Where such measures are appropriately taken, the process of flood hazard mapping will help
municipal officials involved in disaster prevention and residents to gain better understanding
of inundation characteristics in the area and to improve their awareness of disaster
prevention.

Some of the ways to gather suggestions form residents are as follows:

- Disclosing related information to residents

- Holding briefing session to resident representatives (community association chiefs, etc.)

- Consulting academic experts who know well about local circumstances and disaster
prevention

- Establishing a flood hazard map examination committee made of academic experts,
Regional Development Bureau staff, prefectural and municipal officers, flood fighters, fire
fighters, voluntary disaster prevention group members, flood control-related agency staff,
local representatives, etc.

- Conducting questionnaire and/or interview to residents

- Other
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9. Coordination between flood hazard maps and municipal disaster prevention plan
Municipal governments should ensure coordination between their flood hazard maps and

municipal disaster prevention plans.

Municipal governments should make revisions to their municipal disaster prevention plans
based on inundation/evacuation information and disaster prevention-related issues that are
identified in the process of flood hazard mapping. Also, municipal governments should ensure
coordination between their flood hazard maps and municipal disaster prevention plans.

“Revision of municipal disaster prevention plans in accordance with a partial amendment of
the Flood Fighting Act” (Act No.165 of 2001, effective October 31, 2001) issued by the Fire
and Disaster Management Agency may be helpful for the purpose above.

In addition, municipal flood control plans, which stipulate fundamental issues for local flood
control in accordance with the Flood Fighting Act Article 32, may form a part of the municipal
disaster prevention plans (Windstorm and Flood section). Therefore flood control
administrators should ensure coordination between flood hazard maps and flood control
plans.
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10. Updating information in flood hazard map
Municipal governments should appropriately revise their flood hazard maps when
changes are made in inundation risk areas or other information.

The flood hazard map should be appropriately revised in either of the following cases:

- When changes are made in inundation information, such as the designation of inundation
risk areas

- When changes are made in the municipal disaster prevention plan, such as a new
designation or change of evacuation sites

- When an improvement is required at the stage of dissemination to the residents or actual
use of the map in case of flooding, even if no change is made in those two cases above.

When flood hazard maps are revised, residents should be promptly notified about the
revision.
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Examples of Flood Hazard Maps

(The examples are flood hazard maps which are close to the ones made based on
the concept of “gerenal information.”)

[Case 1] Shizuoka city flood evacuation map (flood hazard map)
(Shizuoka city, Shizuoka Prefecture) --==--=========s===smsssmossmocsmooooooo oo p. 35
[Case 2] Nakano ward flood hazard map (Nakano ward, Tokyo) --------=--==----- p. 37
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[Examples ]

[Case 1] Shizuoka city flood evacuation map (flood hazard map) (Shizuoka city, Shizuoka

Prefecture)

Basic conditions

Form: Map type, double-side printing

Paper size: Al

Inundation information: inundation risk area map and the past record of inundation caused

by inland floods

Characteristics: Evacuation sites in the inundation risk area are indicated as well. Predicted
inundation depth at each evacuation site is shown in the evacuation site list.
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(Source: “Shlzuoka city flood evacuation map” issued by Shizuoka city in March 2004)
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[Case 2] Nakano ward flood hazard map (Nakano ward, Tokyo)

Basic conditions

Form: Map type

Paper size: Al

Inundation information: the inundation risk area map issued by Tokyo Prefecture
Characteristics: Easy-to-understand flood hazard map consisting of inundation information
and evacuation site information
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(Source: “Nakano ward flood hazard map” issued by Nakano ward in September 2002)
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Chapter 2 Area-specific Information
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5. Necessary information for flood hazard maps

Information for flood hazard maps is divided into two kinds — general information and
area-specific information. General information is required to be included in every flood
hazard map while each local municipality can decide what area-specific information should
be included depending on its needs.

1) General information — See Chapter 1.

2) Area-specific information

Area-specific information refers to information that is specific in the target area and is
useful when residents evacuate. This kind of information is also helpful to promote
residents’ awareness of flood disasters in normal times. Chiefs of local municipalities are
responsible for deciding which area-specific information should be included in flood hazard
maps.

<Information for evacuation>

- Inundation information for other areas than inundation risk areas

- Evacuation zones

- Flood characteristics

- Evacuation tips

- Information regarding evacuation recommendation, etc.

- Information regarding underground spaces

- Information regarding facilities for disaster-vulnerable people

- Other

<Information for disaster education>

- Generation mechanism of flood disasters, topography and types of flood

- Information about possible risk of floods, types of damage, and past inundation

- Meteorological information

- Mental preparation for possible flood risks

- Other relevant information

In this flood hazard mapping manual, information about natural and social characteristics of
the target area is referred to as “area-specific information”. This kind of information includes
two sub-types of information, namely, “information for evacuation” and “information for
disaster education”. As the names tell us, the former helps residents to evacuate smoothly
and quickly, and the latter is helpful in educating residents and enhancing their awareness of
disaster prevention in normal times.

The chief of each local municipality can decide which pieces of area-specific information
should be displayed on their flood hazard maps after closely examining the main purpose of
their preparing flood hazard maps. Local characteristics to consider typically include natural
characteristics such as flood characteristics of rivers in each community and social
characteristics such as residents’ experience of floods and the level of the community’s
maturity. Before choosing pieces of information for flood hazard maps, it is necessary to
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consider such area-specific information including possible risks during flooding, residents’
awareness of disaster prevention, and the current situation of the community.

The following are useful viewpoints in considering natural and social characteristics specific to each
area.
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<Useful viewpoints regarding natural characteristics>

- Flood characteristics of rivers

Topography and inundation are very closely linked to each other like the two sides of the
same coin. Inundation affects topography; on the other hand, topography also affects how
inundation occurs. Area topographies are roughly classified into three types based on the
types of inundation:

a) Expanding type: Flooding water expands from a levee breach to the inland area.

b) Flowing-down type: Flooding water flows down in the inland area along the river course.
¢) Retention type: Flooding water accumulates in a certain area.

Which pieces of information (the flow velocity of flooding water, the propagation velocity to
downstream areas, the ascension rate of inundation, reservoir filling time, etc.) to be included
in flood hazard maps should be judged after considering types of inundation and the size of
inundation areas.

- Area-specific inundation characteristics

Area-specific inundation characteristics particularly refer to types of inundation an area
suffers for area-specific topographical reasons. This concept classifies areas into two types,
namely, the areas that are possible to be inundated by landside water and the areas that are
not.

The areas prone to landside water inundation may be inundated even before levee breaches.
Thus, local municipalities should decide on inclusion of information about inundation causes
and inundation areas by landside water while considering possible influence of landside
water on residents’ safe evacuation.

<Useful viewpoints regarding social characteristics>

- Past flood experience

In recent years, there seems a tendency that areas or residents that have little experienced
with past flood disasters suffer severer damage. Considering such tendency, local
municipalities should decide on inclusion of information about flood characteristics of local
rivers; how to make an evacuation decision upon evacuation recommendation: generation
mechanism of flood disasters: possible risk of flooding; and how to understand weather
information.

- Local communities

In recent years, quite a few communities are found to be still immature and have not
nurtured a strong bond among their residents. Considering that, local municipalities should
decide on inclusion of information about tips for evacuation (inviting neighbors when
evacuating, etc.) and facilities for disaster-vulnerable people.

- Underground spaces, etc.
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The existence of underground spaces (underground malls and other underground facilities
available to the general public) varies from area to area.

Local municipalities with underground spaces should identify their exact locations and
consider whether their flood hazard maps should include information about possible risk

which people should be aware of when in such spaces during flooding.

Table 5 shows detailed items of information described so far.
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Table 5 Detailed items of area-specific information

Type

Information to be included in flood hazard maps

UOI}BNIBAD 0] UOTJBWLIOJU]

- Inundation information in other areas
than inundation risk areas

(inundation record [levee break point,
inundation areal, inundation forecast,
inland flood, inundation-prone area, etc.)

Inundation area

Date of occurrence

Cause of floods

- Evacuation zone

Evacuation zone

- Flood characteristics of rivers

Flow rate of flood waters

Flood propagation speed

Inundation depth

Increase rate of inundation depth

Inundation duration

- Evacuation tips

Points to remember when evacuating

Information regarding evacuation

recommendation, etc.

Conditions for issuance of evacuation
order/instructions

Details of evacuation order/instruction
and action guidelines

Name
Information regarding underground Location
spaces
Flood risk
Information regarding facilities for Name
disaster-vulnerable people Location

UOT)BINPA JI9ISBSIP JI0J UOTJBULIOJU]

Flood  generation  mechanisms,
topography and types of flood

Flood generation mechanisms

Process of levee break

Information about possible risks of
floods, types of damage, and past
inundation

Damage record

Rainfall state

Inundation state

Damage state

Photographs of flood damages

Evacuation state during past floods

- Meteorological information

Details of weather forecasting/warning

- Mental preparation for possible flood
risks

Mental preparation at normal times
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1. Information for evacuation

(1) Inundation information for areas other than inundation risk areas

Inundation risk areas are designated by the central or prefectural governments in accordance
with the Flood Fighting Act and notified to the municipal governments concerned. Besides
inundation risk areas, however, there are also other areas assumed to have higher flood risks
(inundation-prone areas, inland flood hazard areas, etc.) based on past inundation records
and local characteristics. Adding information on such areas in addition to inundation risk
areas in flood hazard maps is helpful for residents to safely evacuate.

Note that, however, the following issues should be remembered when using such inundation

information.

- Use of inundation records

Due consideration should be given to decide whether to use multiple flood/inundation records
collectively or to use only major flood/inundation records separately before actually adding
inundation area/depth records in flood hazard maps.

- Use of flood analysis results

Flood analysis results may have been adjusted by the grid square method. In such a case,
re-adjustment of results according to actual topographies is necessary before adding the data
to flood hazard maps. Refer to “The Inundation Risk Area Mapping Manual” issued by the
MLIT River Bureau Flood Control Division in July 2001 for details of re-adjustment.

Reference 5 Inundation information for other areas than inundation risk areas

Process of inundation prediction by simulation

Item Details

For all the rivers administered by the central government
throughout Japan, hazard areas were identified by simulation
with the design rainfall (an amount of rainfall assumed to
occur approximately once in 100 to 200 years) and disclosed in
“flood hazard area maps”. This information is available as
“flood simulation results” via CD-ROM and the Internet.

Disclosure of “flood hazard
maps”
1993-94

Disclosure of “inundation | Intended for the flood forecasting rives, in accordance with the
Flood Fighting Act. Inundation areas and inundation depths

risk area maps” :
are shown on maps with a scale of 1:10000.

After the amendment of the
Flood Fighting Act in July
2001
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Classification Acquisition Major Description Source of
method information information
Aerial  photographs | Regional
taken during flooding Development
Aerial ?Iillidation ar;izn;fg Bureau,
iI‘race. . photograph  of damage Prefectural
1nvestigation floods ge- government
Municipal
= government
g : A map showing the | Regional
g Literature areas where | Development
2. research . .
S inundation has | Bureau,
2 occurred in the past. | Prefectural
8 For rivers | government,
~ Inundation administered by the | Municipal
record map central or prefectural | government
Interview governments, some
inundation record
maps have been
disclosed since 1985
on an as-needed
basis.
A contour map | Japan Map
showing topography, Center,
ground elevation Book stores
.. distribution and the
Land condition . 1,
ma locations of facilities
P for the purpose of
identifying
. disaster-related land
= Reading ) characteristics
= geom‘o.rph(‘)loglc A  map converted | Regional
R classification "
© from a land condition Development
5 maps map to focus on
5 . Bureau,
< Flood river-related hi
E’; topography information Geograp 1C' o
S classification regarding flood risk | Survey Division
E map areas along rivers | of Geographic
g‘ administered by the Survey Institute,
s central government Japan Map
Center
Reading A 1:50000  map | National Diet
ground 1ndlcaj51ng grqund Library,
clevation Ground elevat{on/undulatlon Geographic
distribution elevation map at 1m intervals Survey Division
maps of Geographic
P Survey Institute

Inundation record and topography information
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Reference 6 Source information of flood records (Clearing House)

(Source: MLIT website [Designation/disclosure state of inundation risk areas along major
rivers))

Flood information that has been disclosed is available on the MLIT website (URL:
http://www.mlit.go.jp/river/saigai/tisiki/syozaiti/index.html), where you can check the

designation/disclosure status, information sources, and contacts for inquiries of the following
items:

- Inundation records

- Flood hazard maps

Information disclosed on the Internet is equipped with a link to show details.
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(2) Evacuation zone

Specifying evacuation zones should be done in a unit which is familiar to residents, such as
residential district (blocks, etc.), school district, or neighbor association. Such zoning is
effective to facilitate mutual cooperation among residents during evacuation and at
evacuation sites. (See Figure 11.)

It is desirable to collect opinions from residents to decide whether to include the areas or
buildings in the evacuation zones in the following cases:

- When the area is not designated as the inundation risk area but has a higher risk of
isolation when surrounding areas are inundated.

- When the area suffers inundation below floor level (below 50 cm).

- When the floors of a robust, high-story building are considered to escape inundation.
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Fig.11 An example of designating evacuation zones based on school districts
(Source: “Shirane hazard map” issued by Niigata city in March 2005)
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(3) Flood characteristics

Flood types can be classified into the following three categories based on local topographic
conditions and flood water behaviors during flooding; “diffusion type”, “flowing-down type”
and “retention type”. Each type has characteristics in the flow rate of flood waters, speed of
propagation to downstream areas, inundation duration, and increase rate of inundation
depth at water storage areas. Notifying residents of flood characteristics of a river, as shown
in Table 6, is very effective to encourage residents to take evacuation actions on an
appropriate timing. Therefore such information should be added in flood hazard maps if the
target river has particular flood characteristics.

Note that flood water behaviors considerably vary depending on various factors including
river-bed gradient and the existence of driftwood in addition to the flood types. It is
important to provide appropriate information specific to each river in an appropriate manner.
For details of flood water behaviors and levee break characteristics of rapid rivers, refer to
“The Guidelines for Specifying Inundation Risk Areas along Rapid Rivers” (issued by MLIT
Hokuriku Regional Development Bureau in October 2003).
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Table 6 Flood types and their characteristics

General characteristics

Flood type Points to remember

[General characteristics]

- Often seen in flood plains with a large
low-lying area, such as alluvial fans,
natural levee areas, and deltas.

- Flood waters spread widely.

- The flow rate of flood waters is relatively
slow except around a levee break spot.
[Points to remember]

diffusion type

- Adding information on flood water

arrival time in the flood hazard map will
be helpful for residents to identify an
appropriate timing to evacuate.

[General characteristics]

- Often seen in flood plains with a large
land gradient or with a small flatland,
such as valley bottom plains.

- In most cases, flood waters flow down
with a large depth and high speed. It may
generate such a large energy that can flow

houses away.

[Points to remember]

- Adding information on the floodwater

Flowing-down type

flow rate and energy amount to be
generated in the flood hazard map will be
helpful for residents to identify the risks
in evacuating on foot and the possibility of
house collapse.

[General characteristics]

- Often seen in a flood area surrounded by
hills or natural levees.

- Inundation duration is relatively long.
[Points to remember]

- Information on the increase rate of
inundation depth will be helpful for
residents to identify the water level at

Chikuma River | :
i : . | possible.

which point evacuation is no longer

Retention type

NP TR T TR ) . . . .
- Adding information on inundation

duration in the flood hazard map is
effective to enhance residents’ awareness

to possible flood risks.
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1) Energy generated by floodwaters

Floodwater energy is generally calculated with the depth and flow rate of floodwaters. The
energy to be generated will become large if either of the elements is considerably large even
when the other is relatively small.

It is desirable to add information on the floodwater energy in flood hazard maps as a degree
of difficulty to walk in floodwaters, as shown in Fig.12. It helps residents understand possible
dangers caused by floodwaters and decide whether they will be able to safely evacuate on
foot.

In general, the flow rate and depth of floodwaters tend to become larger around levees and in
steep areas. In such places, a considerable amount of energy will be applied to inland
facilities and houses during flooding, and there are risks that houses may collapse or be
washed away. Therefore it is important to add such information in flood hazard maps to warn
residents that they must evacuate as early as possible in case of flooding.

Note that municipal governments should make use of inundation risk area information
available from the Regional Development Bureaus and prefectural governments when
examining the issues above.

2) Propagation speed of floodwaters (floodwater arrival time)

Indicating the assumed propagation speed of floodwaters is effective to encourage early
evacuation. It should be indicated clearly by, for example, classifying the target area into
“within 30 min” “30 min to 1 hr” and “1 to 2 hrs” sections, as shown in Fig.13.

Floodwaters that have overflowed in the upstream may flow down through inland areas.
Therefore it is important to indicate the floodwater arrival time from each of levee break
points so that residents are aware of the inundation characteristics in their living areas, such
as the floodwater arrival time.

3) Increase speed of inundation depth

Specifying the predicted increase speed of inundation depth in flood hazard maps is very
effective to encourage early evacuation, because residents can understand when evacuation
on foot becomes difficult after an inundation starts.

4) Inundation duration

Indicating predicted inundation duration in and around the living area, as shown in Fig.14, is
helpful to identify the need of evacuation and to predict the prospects of restoration. Adding
predicted floodwater arrival time by each levee break point, as shown in Fig.14, will be
helpful for residents to identify how long it will take floodwaters overflowing in the upstream
to reach their living areas through inlands. It is also effective to notify residents of how far
they should evacuate.

Information items described above are calculated by each grid square in flood simulation.
When the grid square method is taken, smaller grid squares enable more detailed
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descriptions.

With the isopleth method, accurate descriptions of the above information are impossible
because the relationship with ground elevation is not clear, unlike water depth. Still, it is
possible to describe it by the isopleth method with a reasonable, if not perfect, accuracy by
taking topography and other elements into account. Therefore consideration should be given
to employment of the isopleth method.
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Flow velocity and difficulty of on-foot evacuation
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Fig. 12 An example of description of the relationship between floodwater flow rat';e. and the
degree of difficulty to walk
(Source: “Himegawa river flood hazard map” [Ome-cho, Itoigawa City, March 2001])
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"
How fast can the floodwaters reach your area?
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] fr\
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This how fast the

floodwaters may spread over areas

figure shows
when levee breaches occur along the
rivers of Seki, Hokura and Yashiro.

Most riverside areas may be flooded
in 30 minutes. Residents living near the
levees or in low lands should take extra
care.

The figure also shows major roads

that may be flooded over 50cm.

Flood arrival times & flood-risk roads

In 30 minutes

In 1 hour
In 2 hours

Major roads

* Roads to be flooded over 50cm

Emergency heliports

M T

Sr s
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Fig. 13 An example of descrlptlon of floodwater arrival time (Joetsu Clty)
(Source: Joetsu City Seki River flood evacuation map [Joetsu City, June 1996])
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Fig.14 An example of description of inundation duration and floodwater arrival time
(Source: Flood hazard map for Shonai River and Shinkawa River [Nagoya City, June 2002])
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(4) Evacuation tips

Describing points to remember during evacuation and everyday preparation for possible
disaster risks in flood hazard maps is effective to ensure safe and smooth evacuation.
The following are sample evacuation tips:

- Neighborhood cooperation
Keeping good communication and mutual assistance among neighbors are important to
minimize disaster damage in the area (see Fig.15).

BEFIYBEORHICHENE

LY \

BEFYOFH, BADAL, BODEEEA W
BETY AFOBEFYLFH. BROANGE
DBHETHBALELLS,

Fig.15 An example of evacuation tips
(Source: Sapporo City flood hazard map [Sapporo City, July 2004])

- Evacuation support for disaster-vulnerable people

Quick delivery of information is required for disaster-vulnerable people including the elderly,
the physically/mentally challenged, and infants so that they can evacuate early enough to
avoid damage. For this reason, it is important to describe the means of communication to
disaster-vulnerable people in flood hazard maps, as shown in Fig.16.

Evacuation information (warning, etc.) will be provided by & obtained from:
Mr./Ms. (name) (Vice-president of the neighborhood association); also by the (name) care center.

*Hearing-impaired people must be informed in person.

Other:

(Contact information of care insurance company, etc,)

Evacuation shelter
(assembly hall)

Evacuation
supporters’ house
Watch out for manholes
/r___> ﬁ when it’s rainino hard
|_| Evacuation
supporters’ house E/_ Watch out for
B flooded areas

Fig.16 An example of evacuation tips
(Source: “Guidelines for evacuation support for disaster-vulnerable people” [Cabinet Office,
March 2005])

Evacuation site
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- Risk of evacuating by car
In general, it becomes difficult to drive in an inundation depth of 30 cm or more. Vehicles may
float in floodwater or passengers may be locked in a power window car when an inundation
depth reaches 50 cm or more. For these reasons, evacuation by car is dangerous. In addition,
driving vehicles are harmful to other people because they may block traffic of emergency
vehicles or cause waves that disturb walking evacuees. Therefore it is important to add
information on the risks of evacuating by car in flood hazard maps (see Fig.17).
Fig.17 An example of evacuation tips
(Source: Sapporo City flood hazard map [Sapporo City, July 2004])
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- Need of evacuation in group in comfortable clothes
Describing in flood hazard maps the need of evacuating in comfortable clothes and with
others, such as family members and neighbors is important to prevent accidents during

evacuation.

BEOTLMEF. 2ALETOR#E
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Fig.18 An example of evacuation tips
(Source: Sapporo City flood hazard map [Sapporo City, July 2004])

- Need of flexible evacuation actions

If there 1s not enough time to safely evacuate or if inundation depth is already too high, it is
not necessarily appropriate to evacuate to a designated evacuation site, but may be better to
stay upstairs at home or evacuate to a nearby safe building. Describing the need of flexible
evacuation actions in flood hazard maps is important to prevent accidents during evacuation.
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(5) Information regarding evacuation recommendation, etc.

Municipal governments should identify conditions under which residents should start
evacuating and criteria for issuing an evacuation recommendation based on information
available from organizations concerned as well as information that they collect by themselves.
Describing the issuance criteria of evacuation recommendations in flood hazard maps will
help residents evaluate circumstances during disaster and start evacuating at an appropriate
timing.

It is desirable to describe under what conditions evacuation recommendations (including
evacuation recommendations/orders for disaster-vulnerable people), which are stipulated in
municipal disaster prevention plans and flood control plans, will be issued. In addition,
actions to be taken after an issuance of a evacuation recommendation should be described.

Table 7 summarizes the issuance conditions of evacuation recommendations/orders and
actions to be taken by residents, based on “The Guidelines for Developing Evacuation
Recommendation Issuance/Notification Manual” (the Cabinet Office, March 2005). Figs.19
and 20 shows an example of description of evacuation recommendations.
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Table 7 Examples of evacuation order, etc.

(Source: “Guidelines for Developing Evacuation Recommendation Issuance/Notification
Manual” [the Cabinet Office, March 2005])

Conditions for issuance

Actions to be taken by residents

Information on

- A stage where disaster-vulnerable
people, especially those who take
longer time for evacuation should
start evacuating; the risk of human
damage i1s expected to be rapidly

- Disaster-vulnerable people,
especially those who take longer
time for evacuation should start
evacuating to a designated

evacuation site. (Those who are

evacuation increasing at this stage.
preparation to support them should start
) (intended for supporting their evacuation.)
disaster-vulnerable - Residents other than the above
people) should start preparation for
evacuation, including contacting
other family members and
preparing emergency goods
- A stage where residents who can | - Residents who can evacuate by
Evacuation evacuate by themselves should also | themselves should also start
recommendation | start evacuating; the risk of human | evacuating to a designated
damage is clearly high. evacuation site.
- The risk of human damage is|-  Residents who  started

Evacuation order

high, judging from

premonitory phenomena and the

extremely

urgent situations at the time.

- The risk of human damage is
extremely high, judging from local
e.g.
located right next to levees

- Human damage has occurred

characteristics, the area 1is

evacuation upon the evacuation
recommendation should complete

evacuation as quickly and
securely as possible.

- Residents who have not started
evacuation should immediately
start evacuation. If there is not
enough time to safely evacuate,
they should take whatever

actions possible to be safe.

* Unexpected things may occur under natural phenomena. It is not necessarily appropriate to

evacuate to a designated evacuation site; it is sometimes better to stay upstairs at home or

evacuate to a nearby safe building, depending on the circumstances.
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Fig.19 An example of description of evacuation preparation added to an evacuation order
description
(Source: Yamagata City flood evacuation map [Yamagata City, March 2004])
Note) Municipal governments should give due consideration to decide what information should be included in the flood
hazard map, referring to Table 7.
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Fig.20 An example of description of voluntary evacuation from inland floods etc. added to an

evacuation order description

(Source: Tosa City flood evacuation map [Tosa City, July 2000])
Note) Municipal governments should give due consideration to decide what information
should be included in the flood hazard map, referring to Table 7.
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(6) Information regarding underground spaces

Since underground malls are closed spaces, once inundation starts, the water level rises
particularly fast, and therefore there is a considerably high risk of flood accident. In addition,
people in underground malls are often too late to recognize the flood risk because it is difficult
for them to gain information on weather forecasts, river conditions and others. Furthermore,
there are higher risks during evacuation from such places because floodwater catchments
often get in the way of evacuation routes, which may cause serious and fatal damage.

Therefore, when various underground facilities available for the general public exist in an
inundation risk area and when there is a need to ensure smooth and rapid evacuation in case
of flooding, the names and locations of the facilities must be specified in flood hazard maps.
If flood hazard maps become too crowded with such information to see other inundation data,
pamphlets specifically designed for underground facilities may be prepared separately and
distributed to residents.

If underground facilities are inundated, safe and quick evacuation from such places is more
difficult than evacuation on the ground. Indicating the possible flood risks at underground
facilities with photographs and illustrations, as shown in Figs.21 and 22, is helpful to ensure
safe and smooth evacuation from such places.

Fig.21 Floodwater running into Hakata-station underground mall (July 2005)
(Source: “Flood Damage Report 2003” by Japan River Association, March 2004)
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It is dangerous to be in underground malls when storm rain and floodning.
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Fig.22 An example of description of possible risks in underground spaces in case of floodings
(Source: “Possible Risks in Underground Spaces in Case of Inundation” by the Japan Building Disaster

Prevention Association, June 2000)
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Figure 23 is a sample map that indicates the locations of facilities whose underground
sections were inundated and facilities whose ground and underground sections were both
inundated. (This map is not used in a flood hazard map, but may be useful as a reference.)

Inundation around Hakata Station due to the June 29 storm
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Fig.23 Inundation around Hakata Station including its underground malls
(Source: “Investigation material for 6.29 Hakata-station-area inundation investigation coordination

meeting”)
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Fig.24 An example of description of the time until floodwater reaches underground stations

What will become of the subway?

=

levee breaches occur along the Shonaigawa River.

|
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The chart and tables below show how fast the floodwaters may reach each station after

(BEICIUHANBIZT SR DRERT)

Flood reaches in:
- 1 hour I
l:] 1~2 hours
[ 12~8 hours
[ 3~4 hours
[ 4~6 hours
[ Over 6 hours
[ No flooding

the underground mall?

Train line Station Flood reaching station Flood over platform Flood up to ceiling
Meijokoen 45 min. 1 hour 1~2 hours
Kurokawa 30 min. 30 min. 1~2 hours
Maijo Line Shigahondori 30 min. 30 min. 1~2 hours
Heiandor1 15 min. 15 min. 30 min.
Osone Several min. 15 min. 1~2 hours
What will become of BEEREDOMTHLIS
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Underground mall Flood reaching malls

Flood up to ceiling

Underground malls
around Nagoya Station

2~ 3 hours

4 ~ 6 hours

(Source: Flood hazard map for Shonai R iver and Shinkawa River [Nagoya City, June 2002])
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(7) Information on facilities for disaster vulnerable people

When there are facilities for disaster vulnerable people (i.e. those who need support in case of
disaster), such as the elderly, the physically/mentally challenged and infants, in inundation
risk areas, and when there is a need to ensure smooth and rapid evacuation in case of
flooding, the names and locations of the facilities should be included in flood hazard maps.

If the flood hazard map becomes too crowded with such information to see other inundation
data, pamphlets specifically containing information on those facilities should be prepared
separately and distributed to residents.

Examining detailed information other than the names and locations of facilities for disaster
vulnerable people is useful for municipal governments to establish evacuation plans. When
examining such information, it is desirable to refer to the “The Guidelines for Supporting
Evacuation of Disaster Vulnerable People” prepared by the “study panel on information
delivery and evacuation support to the elderly, etc. in case of downpour or other disaster”.

2. Information for disaster education

(1) Generation mechanism of flood disasters, topography and types of flood

Describing basic information on floods, such as inland floods, the factors and process of levee
break, and local topography, in flood hazard maps is effective to enhance awareness to
possible flood risks and understanding of local flood characteristics among residents.

1) Flood generation mechanism

Figure 25 is an example describing the generation mechanism of floods caused by continual
rain or downpour and the flood generation process in urban areas. Inclusion of such
description in flood hazard maps helps residents to predict the occurrence of flood in their
living areas based on weather information and to evacuate on an appropriate timing.

Other useful information on floods includes the relationship between the precipitation in the
upstream area and the river water level in the living area, rainfall intensity, and differences
in runoff patterns caused by different land uses, as shown in Reference 7. Describing such
information in flood hazard maps is very effective because it will provide a good basis for
residents to take voluntary actions.
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Fig.25 Flood occurrence mechanism
(Source: “Kanto Region Flood Handbook 2003” by MLIT Kanto Regional Development Bureau

River Administration Division, October 2003)
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Reference 7 Changes in runoff patterns caused by basin urbanization

Rainfall in June 1966
20 f
Calculated flood discharge in 1 %%

30 | Precipitation (mm/hr) . .
current situatiin

e (Urbanization 84%)

50 {1000
Flood discharge in 1966

(Urbanization 25%)

REAEH R KR E(m3/s)

Changes in runoff patterns caused by basin urbanization (along Tsurumi River)

The above graph indicates that the flood discharge increases and the peak flood
discharge appears earlier as development in the basin proceeds.

Note that the overflow from river channels is not taken into consideration in the analysis
above.
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2) Topographic characteristics identified by river basin landform classification maps

Most plains in Japan which are prone to floods are depositional plains formed by erosion,
transportation and deposition of sediment by streamflow or shore current. Sedimentation
occurs mainly during flooding. Alluvial fans, natural levees and deltas are formed by natural
forces applied repeatedly during floods. Since those natural forces, such as floods, which
creates landform do not drastically change, if levee break or flooding occurs again, inundation
tends to affect the landform basically in the same manner as when the previous inundation
shaped the present-day landform. For this reason, it is possible to predict the state and
characteristics of floods by gaining understanding of topographical distribution in a certain
area. Topographical characteristics can be clarified by classifying an area by its form,
structure and formation period. Basin landform classification maps (see Fig.26) and land
condition maps are useful to this end, enabling identifying the relationship between
topographical characteristics and floods.

Currently it is also possible to identify micro-topography based on precise altitude data
acquired by airborne laser scanning.

: ; Y= e AR 5
Fig.26 An example of river basin landform classification map (Tama River)
(Source: “River basin landform classification map” [the Ministry of Construction Kanto

Regional Construction Bureau, Geographical Survey Institute, 1977])
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(2) Information about possible flood risks, types of damage, and past flood records
Information such as possible flood risks, types of damage, and past flood records are also
helpful in enhancing residents’ awareness toward floods and reminding them of past flood
experience. Figure 27 is an example carrying information of such kind. The figure includes
records/photos on damage, rainfall, inundation, and evacuation. Inclusion of the relationship
between presipitation and food types in flood hazard maps will also useful if there are past
records available about such relationship.

Fig.27  An example of description of past floods
(Source: Yamagata City flood evacuation map [Yamagata City, March 2004]))
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(3) Meteorological Information

Information such as rainfall and the relationship between the upstream and downstream
water levels as well as weather information and warning issuance criteria will be helpful for
residents to predict the probability of flood occurrence in their living areas and to evacuate

early enough.
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Chap.2 Area-specific Information

(4) Preparation at normal times

Figures 28 and 29 are examples showing in advance what we should prepare and what we
should do when a flood occurs. Including such information in flood hazard maps is effective to
enhance residents’ awareness to the need of mutual assistance in the community and among
neighbors during evacuation. When preparing such information, local characteristics should
be taken into consideration.
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Fig.28 An example of description of preparation at normal times for future floods
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Chap.2 Area-specific Information

(Source: Yamagata City flood evacuation map [Yamagata City, March 2004])
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Fig.29 An example of description of preparation at normal times for future floods

(Source: Yamagata City flood evacuation map [Yamagata City, March 2004])
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Chap.2 Area-specific Information

(5) Other relevant information

1) Information on the operation of flood control facilities

Describing dam discharge, opening/closing of the floodgates of drainage basins, the operation
of inland water drainage pumps in flood hazard maps in an easy-to-understand manner is
helpful to enhance residents’ understanding of the roles and operations of flood control

facilities.

Reference 8 Operation at the occurrence of floods beyond designed storage capacity of a dam

Store floodwaters

Regular operation

The dam size is

determined to

cope with the Design max. (.)utﬂow

design flood discharge |

discharge. Flood volume -

» time
| A case of design flood |
Operation during flooding over the dam’s design storage volume
flov . .
Max. inflow | Discharge

A
up to the inflow

If the flood exceeds
the design storage
volume, the dam
discharges the
water at a rate not

Design max. outflow
discharge

Store floodwaters
within flood control
capacity

Flood volume

exceeding the time
inflow to ensure A case of flood exceeding
the dam’s safety. design flood
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