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3-1 RESEARCH AND STUDY ACTIVITIES ON
REGIONAL DISASTER PREVENTION AND
MANAGEMENT

PRINCIPLE : ESTABLISHMENT OF COMPREHENSIVE
DISASTER PREVENTION MEASURES BASED ON
THE LINKAGES BETWEEN NATURAL AND SOCIAL
SCIENCES

Disaster prevention and management should be
implemented through hnkages between both hard
systems (physical disaster-resistance) such as the
natura! sciences, as well as soft systems (responsibilities
of planning, organization and institution) such as the
social sciences. Progress achieved in these studies and
their application to  hard systems for disaster
occurrence and prevention has been remarkable in
recent years; however, studies on soft systems to
disseminate hardware and operate it effectively have
not been sufficient, especially in the developing
countries. This deficiency has become an important
factor in the lack of technical transfer of high-level
hard systems frem industrialized countries due to their
fundamentally low economic level. Therelore, developing
countnes cannot avoid sustaimng the waorst effects of
natural disasters

The principle of UNCRIYS regional disaster
prevention umt 1s to build up a desirable feedback
relationship between studies of hard systems and soft
systems in order to minimize the frequency of these
disasters 1n developing countries, and to establish
comprehensive disaster prevention measures with
respect to both hard and soft systems

Based on the principle, the research and studies
are divided into two areas and subdivided into four
fields each, respectively, so that these eight fields are
priority activities.

Area A Integration of disaster prevention and
rmitigation programmes into the framework of
regional development

Aim: Regional economic development planning,
frequently utilizing a great deal of nvestment is being
implemented 10 developing  countrnies  without
consideration for mitigation against disaster risks
which directly forfeits the effectiveness of such
investment When disasters occur, not only the
regional, but also the national economy suffers great
damage. Thus, while completely reconsiderning the
procedures of regional development pianming at
present. 1t 15 necessary to reconsolidate them to
include disaster prevention and mitigation measures n
a long-term perspective
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(1) Strategies against regional vulnerabilities  for
disasters in rapid urbanization

In rapidly urbanizing. developmg counines. dense
population concentrations in a hmited number of
metropolises are increasingly vulnerable 1o disasters.
Disasters in urban zreas such as meiropolises zre
complex and intertwined with various other factors;
therefore, it is necessary Lo implemer. drastic measures
against them.

- Measurement of increased vulnerabilitv to disasters
caused by the spraw] of residences and industries.
and ihe weakening of community conscicusness as a
result of urbanmization.

(2) Prioritization of evaluation of urban {unctions. and
of relative disaster-resistance ol urban facilities

Urban functiors are almost completely disrupted
when disasters occur. The tardiness In resioration and
prolanged period of a freeze in functions can lead to
subsequent second and third disasters. For rapid
rehabilitation and reconstruction, it is vital to minimize
the damuge to {acilities that must serve as keystones
to rehabilitation and reconstruction, and 1o promptly
halt the spread of damage. Measures are listed as
foliows:

- Disaster resiliency of facilities which are vital ‘o
cisaster preveniion such &s schools and hospitals
{consider allocaiion and structure):

- Low-cost heousing, alierdable improvements, repair
and strengthening of general construction methods:
and

- Risk assessment and safety-promoting design of
network facilities.

(3) Hazard - prone region assessment based  on
microzoning and its application to urban, regional
planning

For disaster prevention, it is clearly effective to
regulate human activities in highly hazardous areas
with respect to disasters. Highly hazardous areas mean
both hazardous areas due to natural conditions
(geographically hazardous areas) and hazardous areas
resulting from the concentration of human activities
{demographically hazardous areas). In this field,
assessment systems will be deveioped for the
aforementioned areas, and action taken in the
application of measures to assess urban,regional
planning. Thev are as {ollows:

- Mapping of hazard-prone regions by microzoning:

- Technical consideration towards mitigation of
geographical hazards; and

- Reference to hazard-prone region map in planning
procedures.

{4) Problems regarding the introduction of a disaster
prevention assessment system into planning
procedures

When making decisions regarding various types of
development pians, the impact of disasters, if the pian
is implemented. is assessed in advance, thereby
judging the wvalidity of the plan. The contents of
disaster assessment systems and how they may be
introduced and practice are also considered. The
following consideration may be noted:
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- [nquiry  into of  disaster
assessment,

- Establishment of forecasting methods for disasters;
and

- Consideration

adopted

aspects prevention

as to what systems should be

Area B Development and transfer of planning and
anagement technology for disaster preventign

Amm' It 15 a social and economic problem rather
than a problem of disaster prevention technology that
results in developing countries becoming vulnerable to
disasters In these countries, a life-threatening crisis
caused by poverty occasionally exceeds any caused by
disasters and weighs heavily upon the people as a
day-to-day problem. Advanced technologies and
systems for disaster prevention in Industrialized
countries often cannot be transferred to developing
countries, because these technologies and systems are
unsuited to the economic and social conditions of
developing countries By the possible addition of
manpower and finance, it is necessary to develop
technologies to be maintained within the wvarying
economuc levels and social systems of developing
countries,
disaster

(1) Estabhshment of data base and

management information systems

When considering disaster prevention measures in
developing countnes, 1t would be very useful to learn
from past disaster experiences. However, methods and
systems for recording experiences of disasters have
vet to be established, and there is little chance for
exchanging information in order to learn from other
countries Furthermore, their data collection systems
and forecasting /'prediction and warning systems for
disasters are generally very poor It 1s, therefore,
necessary Lo arrange these systems as wnfrastructures
The set of factors are as follows,

Setting up a data base to include not only digital
infermation but also accurately recorded information
{mamlv documentary); a method and system which
are especially important in developing countries;
Forecasting,/prediction and early warning systems,
timung of announcement and impact, and
Establishment of a system in order to systematically
and accurately understand pre-disaster measures and
damage and restoration after disaster occurrence so
that disaster measures and disaster studies may be
satisfactorily undertaken

and

{2) Gudeline formulation for mud-,

posidisaster countermeasures

pre-,

Pre- mid-, and postdisaster countermeasures
involve management of information, rmutigation,
prevention, evacuation, relief, short-term emergency
responses, and rehabilitation,~reconstruction Developing
countries lack guidelines on necessary counterrmeasures
to be taken, which are relevant to the countries
concerned and based on similar experiences in other
countries of the world In developing countries, two
iumportant considerations are that the guidelines
should

- Inciude information on the different environmental
conditions likely to be found in different countries
and the different kinds of disasters that could occur
under such conditiens, and
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- Indicate which mechamsms ‘o implement
accordance with each country’s conditions

{3) Technology transfer from industnahized 1o

developing countrnes

It is necessary to promote programmes for the
transfer of disaster prevention rechnologies and
mstitutions from indusinalized to developing countries
in accordance with the conditions of the receiving
countries [Disaster preventwon 15 not a technological
problem, but an economic one. Therefore, it means
that more institutions need to coliaborate in studies
and research. They are as follows,

- Companson of casualty rates from different disasters
with the rate from starvation anc epidemics, and

- Companson of capital ¢osts and maintenance costs
performance on hard,“soft disaster technologies
involving regular use.

(4) Awareness-building programmes for educating and
traiming the general public on disasters

It is necessary to develop short- and long-term
programmes, which include training for admimstratoss,
researchers, and trainers on dsaster prevention, and
enhancement of the general pubuc's awareness on
disaster prevention However, few countries have the
conditions necessary 1o implemen: these programmes
Therefore, such conditions need to be met first
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3-2 INTERNATIONAL RESEARCH AND TRAINING
ON REGIONAL DEVELOPMENT PLANNING FOR
DISASTER PREVENTION

BACKGROUND

Every nation n the world suffers directly from
the damage resulting from recurrent natural disasters.
The consequences of these natural catastrophes are
sometimes very serious, especially in densely inhabited
areas In developing countries, the responses taken
have been focused exclusively on relef actions
following the actual occurrence of disasters, but it is
now time to adopt, more positively, planning for
disaster prevention and mitigation There are increasing
concerns, among policymakers and persons in charge
of regional development, that measures for disaster
prevention and  mutigation  should  receive greater
emphasis

In these concitions, recommendations on the need
for information exchange, increased research and
training on disaster prevention and mitigation,
together  with the need for  their strategic
implementation were adopted at the International
Seminar on Regional Development Planning for
Disaster Prevention held by the United Nations Centre
for Regional Development {UNCRD) Nagoya, Japan, in
1986. The mportance of information exchange
regarding disaster prevention and mutigation and the
need for traimng persons In charge of disaster
prevention and mitigation was underlined in an action
plan drawn up for the International Decade for
Natural Disaster Reduction, which 1s to commence in
1990 After 1985, when UNCRD began its project on
regiona! development planning for disaster prevention,
the Centre has worked actively for the successful
implementation of these recommendations.

OBJECTIVE

Although research, information gathering, and
training exercises have been carried out for each type
of potential disaster {floods, earthquakes, tidal waves,
etc.) It 15 essential to unify these specific fields in
order to be able to imcorporate them wnto general
disaster prevention meastures for regional development,
particularly in developing countries

Therefore, 1n this project, the major objective 1s
to conduct high-level research and training on regionat
development for disaster prevention for experts
working in research and traiming at institations related
to disaster prevenuon and regional development in
developing countries, and to train the manpower
needed to formulate and implement regional
development planning for disaster prevention This
project also ncorporates data collection and other
acuvities to help implement the research and training
activities,

ORGANIZATION OF THE PROIECT

The project consists of traming as 1ts principal
activity  with research and information gathernng
activities playing a supporting role n the training.

L Traiming actuvicy

High-level traiming will include issues related to
how regional development planning for disaster
preventon s implemented, how comprehenswve
regional development planning for disaster prevention
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1s carried out: focus will alsu be on coordination
among orgamzations related to disaster prevention and
regional development. and the drawing of regional nisk
maps and ther apphcation to development planning.
For the traimng, new manuals,“texts will be prepared
covening  applications of new technology and
appropniate technology transfer with subrmssion of
materials collected through irnformation activities
related to natural disasters. The training wiil utilize
these new marnuats, texts Training in each special
field 1s to be performed by those training nstitutions
implementing such traiming at present.

- Three traimng courses are :0 hHe implementec
annually (see Annex).

- Participants in these courses will be cxperts
working i research and traming at nstitutions
related to disaster prevention and regional
development in developing countries.

- Ten participants will attend each training course
The number of participants, annually, will be
thirty

~ Each traiming course will be of four weeks'
duration.

After a three-vear period the training modules and
research output will be summarized and used in the
production of materials for the next three-year trainming
period.

(2} Research activity

For preparing texts of the training courses.
various international comparative studies and state-of-
the-art research studies wili be implemented, especially
promoting research studies by participants of the
tramning courses pitially as  part of the traimng
curriculum. Findings of the rescarch studies will be
sumtnarized into modules, and arranged, according to
1ssues covered, as data for international comparison. A
small symposium 1s scheduled to be held to present
the findings Issues of the research and studies are as
follows:

~ International comparison of histories of regional
disasters and changes in disaster prevention
planning and management,

~ International comparison of disaster prevention
and management systems focusing on building
codes; and

- Collection and classification of safe design
technologies from each country

{3} Information gathering activities

After collecting both “hard” and “soft” information
relating to natural disasters, the information necessary
for training and research activities will be arranged.
Through close exchange with other UN agencies,
international organizations, and organizations in charge
mn  each country, matenals related to regional
development planning for disaster prevention will be
collected and arranged for easy reference.

SCHEDULE
(1) Preparation penod. 1989

- Drawing up training programmes, and teaching
matenals {mainly using information and matenals
1o be retamned), and

~ Other preparation for training.
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(2} First-year 1990

- Implementing three training courses;

- Implementing two overseas research projects
{extracting issues and problems, techmcal
consideration, etc.);

- Holding two national seminars in developing
countries {following the aforementioned research
projects); and

- Holding a regional seminar

(3) Second-year. 1991

- Implementing three training courses;

- Implementing 1wo overseas research projects
(socioeconamic assessment, etc.);

- Holding two national seminars in developing
countries (following the aforementioned research
projects); and

- Holding a regional seminar

(4) Third-year: 1992

- Implementing three training courses;

- Implementing two overseas research projects
(consideration of measures);

- Holding two national semunars 1n  developing
countries (following the aforementioned research
projects); and

- Holding a regional seminar

- Holding an international symposium

ANNEX OQUTLINE OF THREE TRAINING COURSES

1. Traimng Course on Disaster Prevention in Urban
Areas

Objective To improve and strengthen disaster
planning and management capabilities of agencies
which have responsibilities for urban disaster-related
programrmes

Target Group Semor local government officials
and officials from other government administration
levels responsible for disaster prevention and
mitigation 1n disaster coordinating bodies, disaster
managemntent institutions, and emergency services.

2. Traimng Course on Disaster Management

Objectives: To improve the disaster management
skills of persons who, by the nature of their duties,
have {or are likely to have) responsibility for disaster-
related programme management.

Target Group . Persons at senior levels of
responsibility for disaster preparedness or response.

3 Training Course on Technology for Disaster
Prevention

Objectives To institute the principles of disaster
risk mitigation and to 1mprove recogmtion and
understanding of technical 1ssues behind mitigation
and preparedness activities

Target Group' Professionals at national ~regional
planning levels, urban planners, professional persons
working i national disaster coordination bodies,
national disaster management, or traiung programimes
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3-3 RESEARCH PROJECT ON URBAN DISASTER
PREVENTION AND MANAGEMENT IN
METROPOLITAN CONTEXTS

BACKGROUND

In developing countries, urbamzation 1s rapdly
growing, especially in terms of population concentrating
into a few metropolitan areas Much of this mflow of
population to metropolitan areas has been of low-income
population from rural areas Upon reaching the
meiropolitan areas, they build poor accommodation in
hazardous areas previously unused Accordingly.
vulnerability to disasters in metropohitan areas 1s
steadily increasing Thus, disasters in metropolitan
contexts n developing countnies display complex
phenomena mixing various factors. including not only
physical factors but also social and economic factors
However, development of hardware systems cannot
match the speed of growing urbanization, so 1t Is
necessary to urgently undertake countermeasures
against disasters focusing on sofiware systems

OBJECTIVE

A prunary objective of this project s to
understand the structure of issues and problems
concerning disaster prevention and management In
metropolitan contexts in developing countnies, and to
consider planmng from the wviewpoint of disaster
prevention and management when drawing up and
implementing development plans in metropolitan
contexts, and to formulate guidelines for revising
and “or involving supplementary plans

CONTENT

This project is intended to carry out a detailed
study on disaster prevention and management 1n
metropolitan contexts in developing countries and to
develop disaster prevention and rmanagement
technologies from the viewpoint of wurban and
regional planning for a period of three years (1390-1992)
This imcludes case studies based on the Japanese
experience as a developed country which utilizes
disaster prevention and management.

The main themes are as [ollows. The intensive
implementation of one theme by several countnes or
several themes by one country each year will be
promoted. (Consideration shall be given to earthquakes,
floods and mgh winds, and volcanic eruptions as
causes of disasters)

{1} Basic Study

1) Economic growth and mvestment in disaster
prevention and management

- Investment and technology for disaster prevention
and management adapted to the economic level
of each country
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2) Risk and hazard mapping n reference to natural
conditions {geographical hazards)

- Earthquake disasters. microzonation

- Flood and high wind disasters: maps of flood- risk
area

- Volcamic eruption disasters: map of lava flow and
ash {all areas

3) Study on urbanization and increase in vulnerabiiity
to disasters

- Population growth and change according to
disaster risk ranking

- Distribution of income level according to disaster
nsk ranking

- Building structure and yearly changes according to
disaster risk ranking

- Assessment of disaster-resistant and mutigating
functions of open space in urban areas, and
process of demolition of open space accompanying
urbanization

4} Study on interrelationships between socio-economic
characteristics and awareness of disaster prevention
and management with regard to the general
public

- Aspects of disasters and nvestment in safety
measures {psychological study)

- [ncome and investment in safety measures
(economic study)

- Community organization and joint activities for
disaster prevention and management (sociological
study’

(2) Planning Technology Study

1) Classification of disaster prevention technology in
urban and regional planning and application of
plans

- Regulatory standards of land use in view of
disaster prevention (assessment of present
standards and possibility of revision)

- Appropriate distribution of cpen spaces for salety
precautions

- Introduction of assessment system for disaster
prevention n the decision-making process of
development planning

2} Development ol programmes for deciding planning
prionitization with a view to disaster prevention

- Evaluation of the imporiance of facilities and
decisions regarding priorities 1n maintaining urban
functions

- Selection of alternatives for arranging facilities to
maximize disaster mitigation effects

- Develepment of prediction programme to determine
areas in which vulnerabilities would ncrease if
conditions in these areas remain unchanged

(3) Emergency Technology Study

1) Development of warning systems and infermation
dissermination

1

Existing warning systems: evaluation of information
dissemination systems

- Classification of information network systems and
recomptlation ol such networks
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2) Prepanng guidelines for drawing up emergency
planning measures

- Classification of general and individual items for
disaster prevention and management

- Survey on present condition of materials and
supplies wused for disaster prevention and
management, and supply planning

3) Development of effective restoration programme

- Clarfication of extent and structure of disaster
impact technoiogy for prevention of extension, and
priornty 1t restoration

- Regulatory measures against uncontrolled
recoenstruction based on regional risk assessment

EXPECTED FINDINGS

Findings derved from the project are to be
classified and wiil be submitted as basic information
for dealing with 1ssues and problems concermng
disaster prevention and management in the metropolitan
context in view of metropolitan development planning
in developing countries. Based on these findings
companson of various methodelogles for urban
disaster prevention and management planning
measures will be carried out with the aim of
buillding disaster resient communities and safe
metropolitan environments in the developing countries
Ultimately, 1t is intended to investigate how to apply
the advanced technologies of the developed countries
to the developing countries, drawing up a manual of
technology transfer f{or disaster prevention and
management in metropolitan contexts.

PRESENTATION OF PROJECT

Findings of the project will be presented at
seminars (workshops) held annually (1990-1392), and
information exchange among professionals and experts
participating 1n these semunars (workshops) wili be
encouraged

1) The first serunar (workshop) will be held in
October 1990, in Tokyo and Nagoya Professionals,
experts and adrmumstrators concerned  with
disaster prevention in the metropolitan context
will participate i1 the sermunar, presenting and
discussing matters on the major themes mentioned
above.

(2) The second semnar (workshop) will be held in
October 1991, in Tokyo and Nagoya' Presentation
and in-depth discussion of 1ssues related to these
major themes will be conducted

73> The third seminar (workshop) will be held in
October 1992, in Tokye and Nagoya: Presentation
and discussion of issues including these related to
the findings of the second semunar {workshop).
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3-4 URBAN DISASTER MANAGEMENT EXERCISE:
METRO-DIMEX

- A Computerized Gaming Sumulation Model for
Traiming in  Disaster Management Planning n
Metropolitan Regions -

UNCRD 15 developing a gaming simulation modei
METRO-DIMEX., to be used to strengthen the
capacities of participants tn the training course on
disaster prevention 1w urban areas, which will
commence 11 1990 METRO-DIMEX 15 a simulation
exercise  designed to provide tramming in  the
management of comprehensive metropolitan planning
for personnel 1n government and non-government
organizations who are responsible for urban planmng in
metropehtan regions It simulates the process of
urban growth as well as the effects of major disasters
and rehabilitation  Participants will be faced with
vanious 1ssues and problems of urban planning and
pre-, mid-. postdisaster measures It also helps to
develop skills in assessing information, dentifving
projects and quantifying requirements and managing
resources [t emphasizes the importance of integrating
disaster prevention and management measures in the

process of metropolitan planning. METRO-DIMEX
can be summanzed as follows.
1. Disasters Occurning in the Model
- Earthquakes (long-term)
- Floods (short-term)
2. Target Metropolitan Area
River
:/ Suburbs
{

. {consisting of
Y s several districts)

A Built-up area
(consisting of

rraenis ; several districes

3. Organization Structure

HQ of disaster managemen:
when disaster cccurred

Governor

Petition

Services | Representatives
of inhabitants
in each distnet

Admnistrators
1Planners)

Petition
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. Goals for the Players

to achieve goal A and B
strnultaneously

Goal A Social and Ecoenomic Activities:

- Per capita income;

- Living enviconment,

~ Housing conditions, and:
- Others

Goal B. Safety

- Human Lves (life, injury);
- Properties (house), and.
- Products {farmland).

. Sinulation Period

- Simulation penod 15 for 25 years
-~ 5 periods: 5 years per period

. Occurrence of Disaster(s)

- Disaster(s) will occur between second peried and
fourth period.

- Furst period will be for preparation and fifth
{last) for reconstruction

- Magnitude,”scale and timing of disaster
occurrence  will  be controlled by random
nembers.

Policy  Mixture
Game

through Urban Development

- Policy mixture means to distribute resources
among projects for Goal A and B over 5
periods, given constant 9-period resources.

Minimum Players for Each Game

- Governor and his assistants

- Admunistrators (Planners) and
their assistants:

- Representatives of inhabitants

1+2=J persons

4-+-2=0 persons

in each distnict 6 persons
Built-up Area {2 districts): 2
Suburbs (4 districts) 4
- Total 15 persons
. Evaluation

- Long-term effects (for 25 years) will appear In
the difference berween initial conditions and
the condiuons afrer 25 years foutput 5 and 6)

- Short-term effect will appear in emergency
response effect through Emergency Response
Game. This will appear in the difference
between output 3 i1 Damage Estimauon Model
and output 4 in Recovery Model
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10. Conceptual Diagram

(Gaming)

(Computer Operation)

Initial Condition
- Population

- Resources

- Vulnerability

Pre-disaster Phase --orommmrdm.

Urban Development Game

Determining Policy
Mixture

,,,,,,,,,,,,,,,,,, e

Urban Growth Model
|

output | ; Condition

Mid-disaster Phase -

of Goal
l

Vulnerability
Assessment Model

output 2 :Area .

i Vulnerability Maps i

l

1
—--Disaster Qccurrence-------
LN

Emergency Response
Game

]
Damage Estimation Model !

}
output 3 :Condition
of Goal B

Prioritized Measures

Postdisaster Phase

I
Recovery Model

output 4 : éondition
of Goal B

Y

i

Reconstruction Game

Reconstruction Programme

Urban Reconstruction
Model

output 5 : Candition
of Goal A

T
|
|
3

Vulnerability
Assessment Maodel

putput 6 © Area
Vulnerability Maps




