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U,N.D.R,O, DISASTER MITIGATION MANUAL

EXECUTIVE SUMMARY
o e G R B 4

1, INTRODUCTION: AIMS, ORJECTIVES AND POLICY
FRAMEWORK OF THE
DISASTER MITIGATION MANUAL

AIES AED OBJECTIVES

This Exzecutive Summary is an introducticn to the UHDRO Disaster
Hitigation Hanual, This Summary emphasises policy guidelines, while the
full ¥anual contains technical detlalls, data and case studies.

Both this Executive Summary and the full Manual are important. Both
should be adopted by governments to assist their disaster mitigation
activities. This will reduce the over-reliance on disaster relief, which
is the inevitable consequence of inadequate resources, poor planning and
lack of foresight,

The objectives of this Executive Summary, and the full Manuval, are to
disseminate the experience of disaster mitigation that has been gained
from a number of projects over several years in many countries. In this
way the risks from natural disasters will be reduced, and vulnerable
communities will be protected,

The aims of the Disaster Mitigation Manual, as introduced here, are
four-fold:

*+ To stimulate awareness amongst national and regional planners to
include disaster mitigation and related preparedness aspects
into their overall land use planning proposals;

¥ To help those senior planning officers to understand the nature
snd extent of the various risks faced by communities and
settlements, including the effects of natural disasters -on
industry, commerce, and agriculture;

s

To deuwonstrate ways and rmans to reduce those risks, within the
Jimits of the notioral socio-economic and soclio-cultural
context, through proper decision-uaking and planning;

%  To introduce verious measures to implement disaster mitigation
plans at the different levels, based on risk assessment results
and proper declsion-making. :

The focus of the Manual particulerly iancludes disaster mitigation
planning for the poor, who are most affected by natural disasters but

U.4.D.2.0. Disasier MHitigation Menual: Draft Executive Summary



who are often forced by their economic circumstances to settle on
disaster and hazard prone land.

Two aspects of disaster vulnerability are addressed. First, there is the
physical vulnerability of communities and nations, in the for : of the
impact of disasters on buildings and infrastructure. Secondly, there is
the vulnerability of people who do not have the resources to protect
themselves or to recover from disasters, owing to their low income or
poor access to credit. The emphasis here, and in the full Manual, is on
the first of these two, but they are interconnected and the second
cannct be ignored.

The audience for this Executive Summary is the senior planning officers
of government who are responsible for disaster mitigation and other
related governmwent policy areas. The audience for the full Disaster
¥itigation Manual is the technical and planning personnel within the
same and other organisations, who are responsible for preparing and
implementing disaster mitigation work.

THE POLICY FRAXEVORK
Effective disaster mitigation does not just happen. It 1s created.

Horeover, it is created by hard work within government and non-
government organisations, by striving to reduce the risks from disasters
and the vulnerability of their communities and settlements.

The policy framework with which this occurs has three aspects:

# risk assessment: defining the disaster and hazard problems to be
faced;

# planning and decision-making: organising a response to these
risks;

3 implementation: translating plans and decisions into action 'on
the ground’'.

But these three important activities cannot operste in a vacuum. The
context, or fourth aspect of the policy framework, is the government
administration, which provides opportunities, and constraints, for
disaster mitigation planning.

This policy framework is represented by the dlagram in Figure 1.1. Hany
policy guidelines arise from this framewcrk, and tiuese are sumwarised in
Table 1.1. In turn, these policy guidelines zre eliaborated in later
gections of this Executive Summary and in the full Manual. Both the
policy frawework and the policy guidelines stress that the three phases
nf effective disaster mitigation planning lie within the sphere of
government administration, which affects the efficiency and nature of

all other activities.



Figure 1.1

Policy framework diagram
summarising the context and the
phases of effective disasier mitigation

Risk
Assessment

U.¥.D.R.0. Disaster Mitigation Hanual: Draft Executive Summary
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Therefare, throvgh 1ts institutional arrangements, the essentlal
task of governmont 1s to recognise <his potential, respond to

Fnitintives, allocate responsibilities, and coordinate effort
where LLfs fs recessary, 1t 1s also important for governments to
provide 2 lead, and give examples of disaster mitigation
practice in all that trey do;

Digagter mitigation is wide ranging in scope, and complex in its
relatiovnships with government ministries and agencies.

Trhererfore, for erfectlve disaster preparedness planning and risk
reductlion, a clear allocatiny of roles @nd responsibilitles 1s
essentlal. Such vask definition i1s needed betiseen central,
nrovincial and Jocal government, and hetween sector agencies, to
facilitate the necessary cooperatlion, cooralnatlon and efficient
uce of scarce resources.

ASSESSHIEY

atounl goverpmenls ueed Lo develop their risk assessment
caabilily

Tiwrarcre, “t Ils necessary to et up research and development
prrranisa bl vs, where vhese are nuwt alresdy established, to
viaderiale #ll 1he necessary stagas [r rilsk assessment,

Pata 16 necacsary on hazard wnd discster ooccurrence.

Therefore, ~cllect Information In a systematic manner on the
frequency, magaltuvde asd locuwilon of lke relevant hazards.
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Table 1.1 (Policy Guidelines) continued

* Data 1s also vecessary on vulnerability.

Therefore, collect Information In a systematic manner on the
vulnerabillity of communities, buildings and economic activities
-to the effects of natural bhazards and disasters.

#  Predictlion of future hazards and disascters is a key te effective
nitigation planning.

Taerefore, develop the predictive abilities of the research and
development organisations responsible for risk assessment

™

Risk assesswert should not be undertsken in isolation from
plancing and decision-making.

Therefore, establish, maintain and develop links between the
geo-scilentists working In risk assessment organisations and the
land use planning and other organisations, so that the results
of risk assessment programmes can be useful and used.

PLAKNIEG AED DECISIOH-HAKIEG

¥ Eificlent allocation of resources. Expenditure on disaster
mitigation means that other uses of the scarce resources cannot
bz made: tbhe opportunity for other expenditure must be forgone.
The economic health of the country in question i1s affected by
decisions concerning disaster mitigation.

Therefore, the erficiency of expenditure on disaster mitigation
nust be maeximised, and the resources allocated to disaster
mitigation should be valued at thelr 'opportunity cost' (the
valve to soclety of the next best alternative use of those
resources),

3 Couprehensive planning and decision-making. Decision-making for
disaster mitigation can easily be dominated by short-term
considerations, especially immediately after a disaster or the
threat of a disaster which will create a 'window of
oppertunity'. However, policies, plans and projects developed in
thic wey without due care are liable to be ineffective or
inefficient, znd to have unintended consequerces.

Therefore, decislon-making for disaster mitigation should be as
comprehensive as possible, and review a range of alternative
strategles against clear criteria (such as economic efficlency,
or social equity) so that objectives are met and the performance
is evaluaied to ensure the spread and continuation of best
practices.

U.¥.D.R.Q. Disuster i{itigation Manval: Draft Executive Summary



Table 1.1 (Policy Guidelines) continued

* Planning and decision making is a continuvous process. It is not
something that is only undertaken occasionally, when it appears
necessary, or by particular agencies which have ‘planning' in
their titles. Disaster mitigation planning should occur in
virtually all agencies, all of the time, at a level
proportionate to the risks being faced.

Therefore, adoption of more systematic approaches can be
Ipitiated at any stage and nol Jjust with the definition of a new
problem or the occurrence of a disaster: 1t 1s not wise to wait
until everything 1e 1n place before beginning the disaster
mitigation planning process.

IHPLEHEFTATION '

A The major opportunity to develop and/or implement measures will
occur in the wake of a major dilsaster. This 1s due to the
temporary high profile of disaster preventive action, which
should be taken advantage of to secure resources and decisions.

Therefore, plans should be developed and where there are
political or other obstacles to thelr implementation they should
be maintalined In readiness for implementatlion at the appropriate
time, such as when a disaster provides the necessary
opportuntity for swift action,

¥  Experience indicates that the poor are most at risk from
disasters.

Therefore, priority is necessary for appropriate measures to
protect the the poor and their property. Such measures will
Include economic inputs and community level programmes.

# A balanced implementation strategy includes *fall safe' measures
which can be used if other measures are not acceptable or are
not efficient. .

Therefore, 1t 1s advisable not to confine mitigation to a single
measure, such as laws, Implementliug hazard mitigation planning
1s strongest when there is an Interrelated strategy of many
parallel approaches.

U.J.D.R.O. Disaster Hltigation Hanual: Draft Executlve Summary
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There are three main policy
guidelines for the design of
institutions and institutional
arrangements for hazard and
disaster mitigation. Care needs
to be taken when adapting
exlsting arrangements to meet
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these guidelines, so as to fit — -t o e —
disaster witigation functions with other areas of govermnment policy.
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Iisaster occurence is a dypamic and uncertain process.

Therefore, the govern: :nt Institutional framework for disaster
management should exhibit potential for change and growth as
knowledge of disaster management grows, competepnce Improves, and
provincial and local communities develop self-relilance;

Almost everyone, every agency, every voluntary group, industry,
government department has some measure they can contribute to
risk reduction practice.

Therefore, through Its Institutional arrangements, the essential
task of government 15 to recognise this potential, respond to
initiatives, allocate responsibilities, and coordinate effort
where this 1s necessary. It 1s also Important for governments to
provide a lesd, and give examples of disaster mitigation
practice In all that they do;

Disaster mitigation is wide ranging in scope, and complex in iis
relationships with governmwent ministries and agencies.

Taercfore, for effective disaster preparedness planning and risk
1eduction, a clear allocation of roles and-responsibilities 1s
essential. Such task definitlion Is needed between cenitral,
provincial apnd local government, and between sector agenciles, ito
facilitate the necessary cooperatios, coordinaition and efficient
usz of searce respurces.

However, each country operates in a different economic and political
environment, which aifects all that its government does. The
international political situation may also be cruclal, as will be tkhe
state of the national economy of the disaster-prone couantry.

Plans for dlsaster mitigation therefore have to be realistic, and be
designed to operate within the current political and economic situation,
rather than against 1t.

U.4.D.R.0O. Disaster Hitigation Hanual: Drafi Executive Summary



IEITIATION

There is no one perfect way to begin., There have been many points of
departure. Risk reduction measures against natural hazards may have
been routinely practised by public works engineers and river basin
authorities. Local communities may practise measures to lessen risk of
loss of homes. However, none of this may be happening.

But dlsaster strikes. A government emergency response is made. It is
recognised as being less than effective. There is a call to ensure a
more efficient response, for efforts to be made to reduce the risks.
Government thus decides to intervene in national life to achleve risk
reduction and to ensure disaster preparedness.

Interventions by government 4in
disaster management activities
can be thought of as
constituting a disaster 'cycle!
{as shown in Filgure 2.1).

Preparedness ¢
Planning

Mitigation Disaster
Planning Impact

This cycle is followed by
another of rehabilitation,
reconstruction and of improved
preparedness and relief
organisation. In this second
cycle opportunities arise to
apply carefully thought-out
risk reducing or mitigating

Ieasures. Figure 2.1

Reconstruction
Planning

Preparedness and risk reduction -~ or mitigation - can be thought of as
being two sides of the same coin. To the extent that mitigation is not
practised, so preparedness needs to increase in scale. Humanitarian
issues dominate the relief phase and penetrate that of preparedness.
Econcmic issues tend to dominate mitigation procedures and practice. The
role of government is always central, however, and its administration
must reflect this role.

PATTERNS OF ADMINISTRATIONR

Once decided on a national response to natural baezards and disasters a
Gavernment will generally establish a small Task Force (or 'limited time
period committee'? to define an organisation and propose its terms of
reference. Establishing this task force requires political will and
resources.

The terms of reference for the task force or committee's own work may
have been given only in outline. An early assignment will be to develop
its own terms of reference in an expanded form in order to brief itself
and 1ts advisers (see the example in Table 2.1),

The task force and its advisers will be most effective if they are asked
to prepare thelr recommendations to fit within the existing pattern of

U.¥.D.R.0. Disaster Mitigation Xanual: Drafi Executive Summary




Table 2.1

Suggested Terms of Reference
for a Fational Hazard Mitigation Task Force

% reviewing existing data relating to national hazards and disasters;

# recommending an organisational framework that can ensure effective
use of existing and supplemented resources so as to respond to the
risks;

# assessing the role and functions of any separate government
organlsation set up to carry through risk reduotion, preparedness
and relief actions;

¥ recognising the recurrent, maintenance and new project
responsibilities of government departments, so as to assess the need
for additional resources to review how mitigation of the risks might
be approached strategically;

¥ drafting the content for a Law/Ordinance (should one not exist);

% establishing the role and duties of individuals and organisations in
a counter disaster framework;

% devising a time schedule, in draft, of the implementation periods
for acting on the recommendations made;

* advising on the role for non-government organisations

¥ advising on any further assistance that may be required to act on
the recommendations 1f they are accepted by government.

(Note: this Executive Summary and the associated
Hanual does not address itself to the
planning of disaster relief measures)

U.Z2.D.R.0. Disagter kitigation Hanual: Draft Executive Summary



government administration. Four basic forms of national organisation
offer different opportunities and constraints (see Figure 2.2):

Figure 2.2. Models of government administration -—2» SEE NEXT
for risk reduction PAGE 00 A

In ¥odel 1, above, the organisation/directorate 1s embodlied in the
Chief Winister's Office and Includes high level representation from
Hinistries and their executive aepartnwnts;

This model is successful if the Chief Hinister gives full
support to disaster mitigaticn. However, if this commitment is
not sustained, then this model will not operate satisfactorily.

In Hodel 2 the organisation/directorate is itself made a Iinistry
{(possibly inco-porating Reconstruction and Rehabdbilitation as
parallel ministerial tasks);

This model gives clear identity tov disaster mitigation, but
takes away important disaster mitigation responsibilities from
other key Ministries and agencies.

In Heodel 3 each Hinistry or its executive department has a Disaster
Preparedness and Hltigation Unit which has a representative on a co-

U.#. D, R.0O. Disaster Hitigation Havual: DPraft Erecutive Summary
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Two

ordinating committee which is managed by one of the Kinistries (e.g.
Kinistry of Social Welfare, or Housing and Local Government);

This can perpetuate unsatisfactory competition between
¥inistries and result in 'buck passing'. However it does ensure
that all responsible agencies are involved.

In Hodel 4 disasier mitigation is the responsibility of a semi-
sutonomous body. A Disaster Response Council or a Counter-Disaster
Assistance Organlesation is established, reporting infrequently to
the Chief HKinister (although perhaps only through the Arnnual Report
process);

This model can result in mere tokenism, although a separate
'think tank' for disaster mitigation can be useful.

variants of these include:

Any of the above but with Bmergency Services, Search and Rescue and
Relief Orgenisation operating almost completely independently of the
Fational Disaster Management Organisation - which is responsible for
overseeling the disaster cycle as a whole;

Any of the above butl with representation on government committees of
private industry, commerce and voluntary agencies.

Government precedent in administration will influence the cholce between
these six possible systems. Some general criteria apply, however, 1f
effectiveness 1s to result:

U. K.

1. The expression of political will needs embodiment at the
highest possible level. This 1s essential, since both
preparedness and risk reduction practises are 'horizontal’
activities and cut across the 'vertical' responsibilities of
sector minlstries.

2. The Fational Disaster Organisation should have a permanent
staff. This need not be large.

3. Using its legal standing the Organisation has leading and
co—ordinating functions throughout all goverament
departments on the subjects defined in its operating terms
of reference.

4. On the whole the Organisation should rely upon the existing
government structure. For this to be effective, the
Organisation has to obtain and maintain the commitment and
support of departments and authorities having access to
resources and expertise.

5. Any national level Organisation should have an intermal
administration that reflects both its terms of reference and
the political will and need for continuity of leadership and
direction.

D.R.0. Dissster {itigation Manual: Draft Executive Summary



This leadership, guidance and direction can only be effective if the
representation of interested parties is complete. In addition to senior
representation from Ministries and Departments, authorities having a
specific geographic responsibility have significant interest and
resource contributions to offer (e.g. urban development bodies,
irrigation projects and river authorities). Universities, Engineering
Institutes, voluntary agencies all can offer contributions in planning
and implementation.

OBJECTIVES OF THE HATIONAL DISASTER ASSISTANCE ORGA¥ISATION

VYhen the lask Force bhas reported, the Government may then respond and
set up a more permanent body to develop the recommendations or express
the will embodied in a Disaster Kanagement Act.

The work of this more permanent Fational Disaster Organisation is
directed towards co-operating with other organisations and communities
10 achleve greater local self-reliance 1n responding to the risks from
natural hazarws. The National Disaster Organisation thereafter
organises its programme of activities to reflect these aims and means,
as suggested in Table 2.2,

As the co-ordinator of national counter-disaster operations the
Organisation allocates by delegation the necessary responsibilities to
other agencies and departments. In this respect hazard and risk
reduction studies are primarily a task of regional and international
liaison and interpretation. However the Organisation needs to identify
measures designed to prevent the effects of natural phenomena resulting
in major disasters.

Detailed execution of the measures are then the responsibilities of
designated departments, as are preparedness and rellef measures designed
to achieve rapid effective response in face of natural hazard. This
includes short term rehabilitation, which involves immediately
executable programmes often to be carried out through voluntary agencies
within one month of the declaration of a provincial or national
disaster. These measures should be so designed as to not pre-empt more
widely hased medium and long term mitigation rehabilitation and
construction.

2ISX REDUCTIQNF 10 THE HATIOWAL DISASTER HAHAGEREET PLAY

It is dmpracticable and undesirable to attempt to concentrate all
mrrangements for disaster mangement in the National Disaster
Urganisation, because many mitigation measures are local in origin and
routine in nature. The concept of disaster management is, therefore,
vased upon the fnllowing specific policy guidelines:

# The encouragement and support of local self-reliance in the face of
disasters, and of local accountability for performance under
egergency conditions.

U.4.D.R.0. Disaster iilitigation Hanual: Draft Executive Summary



Table 2.2
Programming responsibllities
of a National Disaster Organisation
% monitoring and evaluating the execution of functions designated

under -the Disaster Management Act 198xx

¢+ establishing liaison with agencies and persons pursuing hazard and
risk reduction studies and the commissioning such studies;

*  preparing a Fational Disaster Kanagement Plan;
# ensuring that disaster prevention and mitigation measures are
reviewed by appropriate agencies, when development projects are st a

feasibllity stage;

% ensuring that disaster mitigation procedures are followed within
responsible agencies and by the private sector;

% the promotion of community self-reliance and accountability in
disasters;

¥ ensuring national preparedness;

¥ the identification of, and the setting of, performance levels in
relief work;

# the possible stock-piling of emergency supplies;

# establishing and maintaining effective liaison with Provincial and
Hetropelitan disaster organisations;

# undertaking public awareness campaigns and assisting other
crganisations to do so;

% organising and encouraging training programmes for teams and for key
persons;

#  evaluating applications for disaster assistance preparedness and
mitigation funding (through a sub-committee);

# superintending the activities of the National Emergency and Co-
ordination Centre (if this is a separate body);

% other programmes as may arise or be delegated to the Organisation.

(Rote: this Executive Summary and the assoclated
¥sanual does not address itself to the
planning of disaster rellef measures) .

U.3.D.R.0. Disaster Hitigstion Manual: Draft Executive Summary



¥ [he allocation of responsibilities for the detailed planning and
execution of relief operations in the provinces and metropolitan
areas to their respective governments.

*  The defining of the National Disaster Organisation function as
ensuring that Provincial, Heiropolitan and local commnity plans
come into being and to provide co-ordinating functions linked with
regional and international level preparedness.

2 In so far as it is possible, emergency planning should conform to
ihe normal administrative chains of command, where these are
responsive to the commnities' needs.

# To ensure that mitigation and prepardness responsibilities are
spread widely; to use available resources effectively through
delegation to existing agencies as an extension of their specialist
skills.

¥ The Hational Disaster Hanagement Plan allocates responsibilities so
that agencles and departments can contribute to the collective
purpose, undertake mitigation strategies in areas of the specific
concern, and prepare emergency and contingency plans that can be
integrated with others to support local self reliant effort.

In this way mitigation procedures do not constitute a separate progranne
of government. Rather the attitudes conveyed lead to changed designs
and practices in a wide range of existing programmes. The mitigation
strategy will form just one of the plans of the national disaster plan
portfolio. The objectives will include:

- encouragement of self-reliance
- ensuring that mitigation supports developmental efforts
- ensuring that guidelines to good practlse are widely known.

The following also have to be considered:

4 information for plan preparation

%  characteristic knowledge bases

¥ formulation of a national risk reduction strategy
+ nmitigating measures

% the risk reduction strategic plan

# risk reduction in the community

¥ mitigation and the economy

# risk reduction and the development process

THE VORX OF THE DISASTER ORGAEISATION

The effectiveness of a Disester Organisation is highly dependent upon
the administrative and technical leadership of its chief officers,
together with their ability to maintain a representative commitiee
structure and a coherent decision making framework.

U.N.D.R.0O. Disaster Hitigation Xanual: Draft Executive Summary



In this respect, it is human for committees to sink raplidly to the
lowest level of representation offered by any one of its constituent
members. Status is involved. One does not atttend & committee which
colleagues of the same level of office in parallel organisations ignore.
Then the Disaster Management Organisation becomes side tracked. Its
vork perhaps supported by enthusiasts but 'out of sight' of the
government administratiorn as a whole.

T2is zmst not happen to your cowmittee! The presence and pressure for
actlon by the Chief Minister or Cabinet Minister responsible is a help.
It is easler to maintaivw high level reprensentation if those who have to
attend do nol have to do so too often. And when they do attend they
find the meetings very well structured: pointing to big decisons and
with well summarised background papers indicating what decisions would
be concistent with the objectives of the task force - to improve
preparedness and lmprove risk reduction - and satisfy wider government
economic and developmenial objectives.

The use of a separate executive group and a working group to handle or
study particular elements of the disaster organisation's work i1s a key
to keeping key meetings clear for major items of decisions. With such a
framework of committee and workshop there is a greater possibility of
considering issues thoroughly and in an environment suited to coming to
decisions. Such choices are not finally a matter for a Disaster
Organisation but their mitigation report will form a key element in the
Justification to government of project design, cost and location.

IESTITUTIOSAL A¥D POLICY APPRAISAL

Evaluating the disaster mitigation effectiveness of government and its
adminisiration requires a two-fold approach:

2 appraisling existing government policiles in all relevant areas

# appraislng existing government practice

* appraising exlsiing government institutions relevant to disaster
mitigation

Governrent Tolicies. To alleviate disaster-caused problems in a
meaningful way governments may have to stop or shift certain other
pulicies which at first sight do not appear to be relevant to disaster
mitigation.

Complete policy shifts may be necessary, for example to stop subsidising
ggricultural develupments in disaster-prone areas which encourage people
to move there. 1t may also be recessary to discontinue public building
programmes in these areas, since any government development will
encourage private development and thus increase vulmnerability.

Thorefore all related government policy areas need to be reviewed by a
Fational Disaster Organisation, to prevent the build up of vulnerability
coused by the unintended effects of government land use, agricultural or
indeed any other pollcies. Implementing any such policy shift may
involve, or necessitate, Institutional change. This is because the

U.¥.D.R.0. Disaster Mlitigation Hanual: Draft Executive Summary



institutional status-quo may block policy change an. thus inhibit
comprehensive and meaningful disaster mitigation.

Any planned approach to disaster mitigation by a National Disaster
Organisation must also examine all government policies and practices
which might be exacerbating vulnerability in the relevant area. Those
sectors which need attention in this respect include at Ieast the
following:

agricultural policy

building regulations

land use planning

transportation policy

regional development policies
social security support services
faorestry

water resources

s e el ae ol ek W,

The questions to be addressed in this policy analysis include the
following:

1. Is any aspect of these government policies directly or
indirectly contributing to the occupation of disaster-prone
areas?

2. Are any government policies or practices directly or indirectly
exacerbating the vulnerability of communities occupying
disaster-prone areas?

3. VWhat policy shifts are needed to reduce the vulnerability-
increasing effects of existing government policies?

These questions should be addressed at a senior government level, with
adequate inter-departmental consultations.

Governxent structures. The institutional structures of those parts of
government with responsibilities for disaster mitigation may not be
adequately tailored to the types and levels of risk experienced by the
country concerned.

Government institutional structures therefore need to be evaluated to
determine tkelr cfficiency and effectiveness in responding appropriately
to reduce risks and vulnerability. Consideration should be given to the
appropriateness of the following:

institutional policy objectives
adwministrative jurlsdiction

financial resources

enforcement powers

administrative flexibility and discretion
staff quantity and quality

decision making effectiveness

e oW ode w5 e b

Vhat is important in this analysis is that disaster mitigation ln many
sltuations may be more to do with correcting certain existing policy and
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instutional imperfections, rather than the investment of new resources
in the hope of 'buying' communities cut of their vulmerable situations.
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POLICY GUIDELIEES

Five main policy guidelines are
important for risk assessment.
These will determine the way
that risk assessment is
approached, the personnel
invelved, the sequence of data
collection programmes, and the
links between the risk
assessment and settlement
planning.

¥ Eaticonal governments need to develop thelr risk assessment
capability.

Therefore, 1t is necessary to sel up research and development
organisations, where these are not already established, to
undertake all the necessary stages in risk assessment.

# DPata is necessary on hazard and disaster occurrence.

Therefore, collect Information In & systematic manner on the
frequency, magnitude and location of the relevant bazards.

B Data is also necessary on vulnerability.

Therefore, collect Information in a s. stematic manner on the
vulperability of commupnities, bulldings and economic activities
to the effects of natural bazards and disasters.

¥ Prediction of future hazards and disasters is a key to effective
witigatlon planning.

Therefore, develop the predictive abilities of the research and
developmrznt organisations responsible for risk assessment.

T Risk assecsment should not be undertaken in isoclation from
planning and decision-maklng.

Therefore, establish, malntain and develop links between ihe
geo-scientists working 1a risk assessment organisations and the
lsnd use planning and otker organlsations, so that the results
of risk assessment programnes can be useful and used.

RIS ASSEGSHEST CAPABILITY: FSTABLISHING WULTIDISCIPLIFARY TASK FORCES
For mezningful visk assessment, specialist multi-disciplinary task force

groups are needed, to include geosclentists, engineers, planners,
environmentzlists, economists and sociologists/anthropologists. These
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groups need to identify hazardous land irn and around centres of
population and to make a detalled analysis of these hazard prone zones.

The task force groups should initially be organised (i.e. for 1 year) on
an ad hoc basls, with their own funding, temporary staff and equipment.
Full vee of maps. aerial photographs, satellite images and statistical
data of all settled land should be guaranteed without restriction.

In the medium term these ad hoc task force groups should be converted
into more establisbed forms of co-cperation between the settlement
planning teams, and the organisations responslble for geo-scientific and
environmental assessments. The regional administration should play an
important role in drafting regionally applicable policy guldelines
within a national policy on disaster mitigation.

In the longer term a more regular form of co-operation between planning
teams and Institutes responsible for geo-scientific and environmental
stuvdies should be institutionalised as a fully integrated section in
settelement planning teams.

SEQUEECE OF DATA COLLECTIOH AND AWALYSIS
There are three basic stages in the sequence of risk assessment:

* Definition of causes. The causes 0f hazards and disasters must
be established before other data i1s collected;

* Assembling the historical record. This data 1s the baseline for
predicting future hazard and disaster events.

#  Predlcting future bazards and vulnerability. These predictions
are the baseline for planning and decision-making for hazard
mitigation.

Following these stages carefully and systematically should result in
~data useful to those making plans and taking decisions about hazard
mitigation. :

TAZARD DATA COLLECTIOHW AMD DATA HANAGEHEWT

The rapid growth of settlements in hazard prone areas calls for careful
studies of the environment, terrain configuration, and sub-soil
conditions, particularly in the sub-urban zones.

It is therefore essential, to indicate clearly with which variables to
describe the different aspects of enviroament, terrain configuration,
and sub-soil conditions; the form in which they should be presented; the
type and form of data needed, and how this information should be
communicated to the various professions Involved in 1is use (Table 3.1).
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Table 3.1

Types of hazards and disasters discussed
in this Executive Summary and Manual

PRIECIPAL FLOOD HAZARDS
The main hazards, posed by floods, can be summarized as follows:

- Rain falling in the Ilood-susceptible areas and their immediate
surroundings;

- Heavy rains and/or snowmelt in the upper catchment;

- Incursions of sea water along exposed coasts and particularly
where an importaat tidal range exists and strong on-shore winds
cccur. !

The main parameters for flood assessment include:

- Location and size of flood plain areas;

Meteorological data on rainfall amounts and intensities
- Hydrological data on magnitude and frequency of floods;
- Hydraulic data on flood flows.

PRTECIPAL EARTHQUAKE HAZARDS
Earthquake damage may be caused by various types of earthquake:

-  Ground shaking of different severities;

- Differential ground settlement; soil liquifaction;

- Land and mudslides, ground lurching and avalanches;

- Ground displacements along faults;

- Flood from dam fallure, tsunamis and seiches;

- Fires resulting from earthquakes;

- Pollution from chemical and similar plants resulting from damage
of plants due to earthquakes.

The other eartbquake hazards are related to water, fire and
pollution, as a secondary effect of the above mentioned primary
earthquake hazards. Eecondary effects sometimes could be of much
larger scale than those caused by ground shaking and soil
instabilities.

The main parameters for earthquake hazard assessment include:

- Location and size of known hazard zones;

- The number and magnitude of earthquakes experienced in each
zone;

- The genlogical, geomorphological and hydrological
characteristics of each zone;

-  Threshold magnitudes;

- The correlation between seizmic intensity #nd distance;

- Tectonic maps;

- Peak ground acceleration dats.
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Tab.a2 3.1 continued

PRIECIPAL HAZARDS FROHM HIGH WINDS
The main causes include:

-  Tropical cyclones;
-~ " Tornadoes;
- Thunderstorms;

The main parameters for assessment Iinclude;

- Vind speed records;
- wind direction data;
- Associated pressure conditions and rainfall.

PRIECIPAL LAYDSLIDIEG HAZARDS
The basic causes of slope instability include:

- Those inherent in the rock or seoil, in its composition or
structure;

-  Those, like inclination of undisturbed slopes, that are
relatively constant;

- Those that are variable, such as groundwater levels;

- Those which are transient (selsmic vibration) and some are
imposed by new events, such as construction activity

- Those landslides which are triggered by rainfall or earthquakes
(or both).

The basic parameters for landslide assessment include:

- Geologlcal data (lithology);

-  Geomorphological data (slope angles, etc);
- Hydrological data (especially groundwater?;
- Seismicity.

-
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Type and form of data

The complexity and interdisciplinary character of urban planning and
implementation require clear concepts. A key question is which maps,
data, and decision-making toole are required for the various project
phases and sub-phases in order to implement plans at regional and local
level in accordance with timing and budgets fixed in development plans.

Apart from different types of geo-scientific data, different forms of
land use, socioc-economlc and demographic data will also be required at
the various stages of decision maklng, planning and implementation. The
form of information, including the level of accuracy, speed of data
collection required and the scale, all need to be in line with the
requirements of each project phase.

Sources of information

Hany sources of hazard information exist. Aerial photographs and
satellite images, intensively used by geo-scientists but still much less
by planners, are a very useful source of information. They reduce the
cost and time of geo-scientific assessments since a rational and cost-
effective programme can be devised for minimal field research,
drillings, and/or geo-physical measurements.

However, this data 1s of only marginal use for information dissemination
to and communication with the prime users of numerical information:
econonists, sociologists, administrators, and other groups involved in
decision making. Therefore spatial and statistical data need to be
combined.

The combination of remote sensing techniques (aerial photograpbs and

satellite images) and microcomputers can, 1f fully integrated in the

whole assessment and planning team, improve information dissemination
and communication between the various professionals involved in both

planning and economic evaluation.

. This facility will enable the teams to propose alternative plans, with
different scenarios, as a basis for socio-economic and political
decislon making provided that uniform data collection and mapping
techniques are applied.

Creation of data banks

Disasters should be viewed as a problem of economic development and
that, as with all such problems, they should be resoclved in a systematic
manner by concerted action beginning at the level of national data
collection.

Therefore data banks on disaster-related topics should be established at
local, as well as at regional and national level. The data should be
assenbled in a uniform way, including all location and severity data,
and data regarding the expected bazard return periods. They should also
include land use, socio-economic and cultural data of all elements at
risk in the hazard prone land.
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The data for the aata bank should be collected and analysed in such a
manner that economic evaluations can be made for the various scenarios
as a basis for plan formulation and decision making.

Information disseminastion and communication

Communication of information between experts in different disciplines
. bften causes immense problems. The most commonly practised form of
information dissemination and communication between gebscientists,
environmentallsts and settlement planners, occurs when the engineer
requests specific maps and data from these disciplines.

The problem of communication between the geoscientist and the
environmental planner on the one hand, and the land use planner, on the
other, should not be ignored. It gradually increases with the increasing
and more complex role of the environmental sciences in urban
development.

Bringing the geoscientist, environmentalist and land use planner more
closely together at an early stage of settelement development planning
and disaster mitigation should therefore be encouraged and actively
stimulated. This is the pre-planning phase, prior to socio-eccnomic and
political decision-making on future settlement extensions and
improvements. It is best pursued as a learning process using the task
force approach.

Presentation of data

The form and content of geoscientific and environmental assessments for
settled land, and particularly the manner of presentation, should be
appropriate to the needs and capabilities 0f the user.

Virtvally all natural phenomena liable to cause disasters share one
common feature. This is that although it may not be possible at the
present stage of scientific knowledge to forecast when they are going to
happen, it is often possible to predict with a reasonable accuracy where
they are likely to occur, for example in flood plains, seismic areas or
slopes liable to landslides.

Hazard maps are therefore basic 1o both risk assessment and data
preseniation and communication between professionals. A hazard zoning
map 1s & weans of the presenting hazard levels together with the
probable assnclated intensity of magnltude of each hazard zone. The map
consists of a series of defined aress of particular magnitude or risk
tevel, Beslues dividing the area to be studied Iinto zones, having
differ=nt hazard probabillities, the map may provide other relevsnt data
such as the extent of dzmage where the hazard occurs, hazard duration,
erosicn, sedinentation etc.

Qther products of visck assessment should be directly applicable to
decisive action concerning practical preventive or corrective nmeasures,
lznd use planning, proposed construction, leglslation, insurance or
vhatlever purpose is involved. These actual needs must be determined,
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and the less that intermediate interpretation of the scientific results
is required, the more direct and effective the results will be.

This does not mean that the final product should only consist of a
greatly simplified presentations, readily grasped by the layman, but the
data presented should be sufficiently user-orientated.

LOSS ASSESSHENT AFD VULNERABILITY AWALYSIS

In effective risk assessment, hazard assessment ~ and associated mapping
- is followed by vulnerability analysis to determine the communities,
buildings and economic activiiies that are at risk from natural
disasters.

Vulnerability analysis Vulnerability analysis 1s basically
an lnventory and analysis of
elewents at risk, including all
relevent socio-economic and
cultural data in the area
identified as hazardous. Based on

. hazard assessment and the
identification of hazard zones, the
vulnerability analysis 1s intended
to examine and evaluate risk, and
to estimate the level of acceptabdble
risks in connection with socio-
economic conditions and political
interests.

For existing situstions, the risk is probably stadble. But
vulnerability analysis and risk assessment in existing situvations
is only half way to solving the problem. Proposals for
improvement are pecessary. Otherwise only the status quo is
given to decision makers, which is probably already known, or
expected.

For new developments, the risk aspect is flexible. Changes in
land use can be combined with lmprovement of the existing
conditions. Then an analysic can be made in respect to economic
benaflt and safety level.

Vulnerabllity analysis 1s not a purely technical matter. It is a
multidisciplinary problem involving socio-econonic and even
political Jjudgement because disasters affect not only the
physical envirenment, but the whole soclal and ecological system,
political siructures and economic activities.

The level orf acceptable risk csn determine the policy for
reduction of the hazard, integrated Into the general development
planning processes. Such a policy would estimate the
technolegical and economic capacity to absorb the difference
batveen "high rlsk” and "optimum risk” in relation tec the costs
of rick reduction. It would establish a body for inspection and
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control, and it would set up criteria for risk evaluation and for
estimating acceptable risk levels.

Risk and loss assessment Risk assessment means the
integrated analysis of the risk of
a hazardous system of activity and
their significance in an
appropriate context. It
incorporates risk estimation and
risk evaluation. Risk assessment
can be made on the basis of both
empirical and theoretical data.
Full inventories (i.e. by
structural type and presented by
number and floor area) are needed
for risk assessment calculations.
Loss assessements can be made,
based upon empirical data in the
field, after a disaster has
occurred.

In order to reduce costs and time for these risk and loss
inventories, existing statistical and spatial technical data
banks from various government bodies should be used. Only those
data which are needed in addition to available data should be
collected, either in the field or through remote sensing
techniques.

These new data should be incorporated in the total “knowledge-
bank” of the government, for balanced decision making for
settlement and planning, thereby including the reduction of risks
as one of the elements in comprehensive development.

The reliability of risk assessments is closely related to the
quality and quantity of the existing data, such as available
geological, hydrological and land use data, maps, aerial
photographs, satellite images and statistical data.

RESULTS ARXD CUTPUTS

One of the most important results of an efficiently managed risk
aessessment programme will be the continuing development of
organisations, Institutes or a team of professionals with the capability
to undertake risk assessments. This should be coupled with an active
research and development programme to contine to develop skills and
expertise in this areas.

A continuing record will also be established of hazards and disasters
that have occured in the past. What also will result is an increasing
predictive capability by the relevant experts that will help to forecast
the location and severity of hazard events in the future.
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In addition the hazard assessment programmes undertaken by these
organisations and teams will produce maps and other data, for planners
and decision-makers, which define hazard risk zones. Vulnerability data
and maps will also define the populations and buildings at risk in these
zones, and the economic activities that could suffer from future hazards
and disasters. This data then forms the baseline from which planning and
decision-making can begin.
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4, PLANNING AND DECISION-MAKING

THE KEEED FOR A SYSTEMATIC APPROACH

Countries, regions and
coemmunities need to respond as
systematically as possible to
the natural disasters that they
face. If they do not do this,
thelr scarce resources will be
vasted, and their communities
will face unnecassary loss of
both life and property.
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The need to indentify plams to

mitigate disasters follows

directly on from the accurate assessment of risks: that assessment
indicates the scale of planned response that 1s necessary. Planning then
leads to the adoption and implementation of measures and strategiles to
reduce these risks, or to reduce the vulnerability of comminities to the
damage and loss of life that would otherwise occur.

However, even if risks cannot be assessed accurately, and reliance has
to be put on intuitive risk assessments based perhaps only on local
anecdotal knowledge, a systematic and planned response is nevertheless
still more efficient than “crisis response" following disasters.

Care has to be taken, however, not to 'over-plan': over-preparedness is
expensive and may mean that disaster mitigation itself 1s subsequently
discredited when disesters do not occur. Planning and decision-making is
not a mechanistic science but involves judgement requiring skills in
many disciplines, rather than the simple application of rule-bocks.

Three issues are important: first, pollcy guidelines and strategies,,
gecond, planning and decislon-making techniques, and, thirdly, expected
outputs.

POLICY GUIDELIZES

Disaster mitigation involves complex decisions, not least because 1t is
concerned with events that may have a low probability of occurrence.
Investment in disaster mitigation may also be expensive. Therefore it is
necessary to coasider carefully the efficiency with which these scarce
resources are used.

A number of declsion-making techniques can assist this cholce of
disaster mitigation policies, plans and projects. These techniques are
founded on a number of policy guidelines, including the following:

7 Bfficlent allccation of recources. Expenditure on disaster
mitigation means that other uses of the scarce resources cannot
be made: the opportunity for other expenditure must be forgone.
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The economic health of the country in question is affected by
decisions concerning disaster mitigation,

Therefore, the efficiency of expenditure on disaster mitigation
must be maximised, and the resources allocated to disaster
mitigation should be valued at their ‘opportunity cost' (the
value to society of the next best alterpative use of those
" resources).

* Comprehensive planning and declsion-making. Decision-msking for
disaster mitigation can easily be dominated by short-term
considerations, especlally immediately after a disaster or the
threat of a disaster which will create a 'window of
opportunity'., Houwever, policles, plans and projects developed in
this way without due care are liable to be ineffective or
inefficient, and to have unintended consequenées.

Therefore, decision-making for disaster mitigation should be as
comprebensive as possible, and review a range of alternative
strategles against clear criteria (such as economic efficlency,
or social equity) so that obfectives are met and the performance
I1s evaluated to ensure the spread and continuation of best
practices.

¥ Planning and decision making is a continuous process. It is not
something that is only undertaken occasionally, when it appears
recessary, or by particular agencies which bave 'planning' in
their titles. Disaster mitigation planning should occur in
virtually all agencies, all of the time, at a level
proportionate to the risks being faced.

Therefore adoption of more systematic approaches can be
Initiated at any stage and not just with the definition of a new
problewm or the occurrence of a disaster: 1t is advisable not to
walit untfl everything Is 1n place before beginning the disaster
mitigaiion planning process,

Adopting these policy guidelines means that a wider range of appraisal
is necessary than is often used in evaluating disaster mitigation plans.
This wider range is reflected, first, in the decision making techniques
discussed below. It is also reflected, secondly, in the appraisal
framework discussed in the section of this Executive Summary on the role
of government, which demonstrates the need for careful analysis of both
government policies and disaster mitigation projects (page XX).

PLARAING: A HULTI-LEVEL APPROACH

Planning should take place at all levels of government and the
community. Particularly important are the following levels:

Fational master plan. Where the scale of disasters facing
a country warrants a national
approach, a national master plan
will give a framework wilbin which
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regional and local community
planning can take place;

Regional planning. A tegional approach 1s necessary to
ensure that all sectors are taken
into account when making decisions
and when allocating disaster
nitigation resources. It should
also ensure that local communities
work together to maximiee the
effectiveness of safety measures,
especlally when coordinated action
covering whole river catchments or
other large geographical areas is
necessary.

Cormunity-level planning. The community needs to harness its
limited resources in the most
efficient way, with a systematic or
planned approach to using its
energies to the maximun effect.
Such community plans need not be
written statements, but should be
the subject of community debate and
agreement on a chosen plan of
action 'on the ground'.

A national-level organisation with disaster mitigation responsibilities
should monitor the activities of other planning organisations at lower
levels of government.

DECISION-HAKING STRATEGIES AND TECHEIQUES
Decision-making

A number of ideas about systematic decision-making exist but 1t is
generally recognised that decisions should be made in a loglcal sequence
rather than in a random or disjointed manner.

This logical sequence is characterised in Figure 1, which shows that a
number of steps are required between the definition of the problem - the
risk assessment - and its solution. Implementation is followed by the
analysis of the performance of the measures adopted, so that lessons
learnt are reflected in fulture decisions:

Problem This 1s a risk assessed as being
serious enough to warrant concerted
actlon to protect vulmperable
property and lives.

This information arises out of an
efficiently executed risk
assessment programme, as discussed
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Figure 4.1

Systematic decision making (from Mitchell, 1871
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in the previous Section of this
Executive Summary. It takes the
form of maps, data and other
information on hazards and on
vulnerable communities, buildings
and economic activties.

Goals/objectives Goals set stendards of disaster
mitigation, in the form of levels
of protection, such as the number
of buildings or people protected
within a gilvean time scale, or at a
certain overall cost.

Criteria Criteria are 'benchmarks' agalnst
which decisions are made, and are
set in relation to the problen
identified and the objectives set,.
They can include technical,
economic, political and other
criteria and they need to be ranked
in order of importance,

Economic criteria might include
prescribed levels of cost-
effectiveness, or the relation
between benefits and costs, or
eimply cost limits. Technical
criteria might include a specified
design life, a certain given
standard of safety, while
social/cultural criteria might
involve protecting certaln heritage
sites, cultural monuments, or
particular minority communities, or
equity of treatment for all people
affected.

Alternative strategles A range of strategles must be
evaluated against the criteria
adopted, to determine which most
easlly or successfully meets the
objectives set in relation to that
criteria. Thus structural solutions
should be compared with non-~
structural alternatives, and short
term solutions compared with longer
term investment. The range of
choice of alternatives should be
vwide enough to encompass all
policies, plans and projects that
are technlcally, economlcally,
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Plan

Inplementation

Performance evaluation

politically and environmentally
feasible.

The plan adopted will be a
strategy (or a number of
strategles) to be Implemented in a
given timescale at a given cost. It
should be an agreed statement or
understanding of bhow the goals and
objectives are to be met, perhaps
as a serles of projects, and
Include arrangements for plan
implementation.

This involves putting the plan into
action, through the investment of
resources In completing projects
designed to meet the objectives as
outlined in the plan,

The performance of the projects
that constitute the plan should be
evaluated in a systematic manner to
determine the extent to which the
objectives are met and the problen
solved, Performance evaluation
should begin at the initiation of
implementation, so that correctives
can be applied to the projects and
plar at an early stage 1f feedback
indicates that alternative
decisions would better meet the
objectives that have been set.

The real test of performance of
mitigaetion measures will come when
disaster next strikes, but planners
and government should not walt for
this disaster event but should be
continually monitoring the
efficiency of mitigation measures
ahead of that disaster occurrance

The 'ideal' decision making sequence above is not always achievable.

In reality, planning and decislon-making is a

adoption
not just

disaster.

projects
criteria

of more systematlc approaches can be
with the definition of a new problem

contlinuous process and the
initiated at any stage and
or the occurrence of a

Thus, the evaluation of past disaster mitigation strategies or
may indicate better strategles, or the emergence of new

can create alternative objectives.

Furthermore, as stressed throughout this Summary and the accompanying
¥anual, decisions cennot be separated from their economic and political
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context. Therefore the 'ideal' declsion-making sequence in Figure 1 has
been modified, and made more complex, to give the situation shown in
Figure 2. Here the declsion-making sequence begins with any catalyst
(not just a disaster) and is distorted by national economic influences,
gectional interests, post-rationalisation of decisions already made, and
lack of adequate technical inputs including risk and vulnerability data.

Fevertheless, adopting the systematic steps involved in good decision
waking and shown in Figure 1 should be the aim of all concerned with

disaster mitigation, so that the objectives in terms of vulnerability
reduction can be achleved in the most efficient manner possible.

Economic appraisal techniques

Efficient allocation of a disaster-prone mation's scarce resources is
assisted 1if projects and policies are subject to some form of economic
analysis to determine whether the investment in the proposed policiles,
plane and projects would yield a higber return to the nation or the
community 1f spent in some other way. In this respect 1t should not be
forgotten that disaster mitigation is both expensive and risky.

¥any techniques have been devised to quantify the worthwbileness of this
type of expenditure. These techniques, however, have many problems and
unthinkirg application of, for example, benefit-cost analysis will lead
to cornsiderable problems, not least when attempting to evaluate loss of
life. Nevetheless some form of comparison of the costs of disaster
mitigation with the outcomes of that investment should begin to suggest
that decicion-makers ask whether that expenditure is useful, worthwhile
or the best use of those scarce resources.

Many different approaches are available, and the techniques chosen will
vary with the perspective of the user and the degree of sophistication
pussible in the particular circumstances. In addition to financial
appraisal, which judges the returns tc those investing in disaster
mitigation, there is a range of economic analysis methods. Two basic
alternatives are as follows:

# Cost effectiveness This attempts to produce the most
analysis effective solution to a particular

problex at a given, set, cost. It
relegates economic efficiency to a
second order of importance, in
relation to technical or other
consideratlions. The approach is
also often used where many of the
benefits of investment are
'intangible' and therefore cannot
be quantified in any comprehensive
benefit~cost analysis.

Cost effectiveness analysis of
dissster mitigation plans and
projects would assess the lowest
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Figure 4.2

Decisicn making in a political context
(from Penning-Rowsell et al 1086)
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cost methods of achieving the
chosen strategy for mininmising
damage and loss of life from
natural disasters.

This approach should be used when the benefits arising from
disaster mitigation are unclear, or where there is a given
amount of money for disaster mitigation that could not be
increased even 1f 1t could be shown to be worthwhile to
spend more. The drawbacks of this approach are that some of
the money &pent may not be wisely used, and that elther more
or less resources could be the better solution for the
country and communities concerned.

# Benefit-cost analysie This attempts to maximisé the
economic efficiency of investment
decisions by comparing the costs of
plans and projects with their
anticipated benefits. These
benefits and costs are measured at
their opportunity costs - that is
the value of the next-best
opportunities for those resources -
and uses indices such as the
benefit-cost ratio or net present
worth to rank projects in terms of
thelr economic efficilency.

"Extended" benefit-cost analysis
and Environmental Impact Assessment
are techniques for attempting to
incoporate non-market products of
investment in this kind of
analysis, such as soclal equity or
environmental and cultural
resources.

In dicaster mitigation, some form
of benefilt cost analysis (fully
quantified or otherwise) would
assess the costs of mitigation
plans and projects (in terms of
capital expenditure or revenue
costs) and compare this with the
likely econcualc outcomes,
vltiwately Iin terms of Increased
gross npatlonsl product of the
country concerned

This approach requires more data than cost-efiectiveness
analysis, and is more tine-consuming. However 1t should mean
that the scarce resources available for disaster mitigation
are used in the wisest possible way, and that the intended

U.H.D.R.0. Disaster Hitigation danval: Praft Execulive Summary



effects of that investment (that 1s, the benefits) are
clearly identified for subsequent monitoring during the
implementation stages of disaster mitigation.

Fevertheless, econonic appraisal of disaster mitigation cannot be
complete, Or an answer in itself, because many non-economic aspects of
hazards and disasters need close atiention in decision-making. The
approach does, however, provide a framework for identifying which
decisions are most economically efficient, and a systematic approach to
the allocation of scarce resources.

Many different levels of analysis are possible, from the simple and
intuitive tu tbhe suphisticated and computer—based. The MHanual includes
examples and recommendations of all of these, and recommendations about
how to make quick decisions in circumstances of limited data. The prime
inportance 1s to give decision-makers ihe benefits of .a esystematic
framework within which to make thelr decisions.

These decisions may ultimately be political or dominated by other
constraints which over-ride the economic snalysis, but at least the
decision maker will appreclate the economic costs of those political
decisions.

OUTPUTS FROM PLAEBWIEG A¥YD DECISIOH-HAKIEG

The outputs from systematic planning and decision-making will be clear-
cut decisions that link economic considerations and safety to factors
such as protecting hunan life and cultural issues.

The mitigation projects will have considered all available alternative
strategies, including 'doing notbing', and will have involved a wide
range of consultations with those affected so that the approaches
adopted will have the support of local communities and political
leaders.

The plans will be more realistic in that their implementation will have
been considered as part of the plan-making process, and the solutions
zdopted should link as closely as possible to the risks identified and
the vulnerability of the population affected. . '

As part of the appraisal process both government policies and
inetitutions will have been evaluated. In the former case this will
ensure that there are not contradictory but unintended policies in
related spheres of government that are exacerbating risks and increasing
vulnerability. In the latter case, a systematic approach will evaluate
whethsr the structure and powers of government systems are appropriately
tallored to the required disaster mitigation tasks.

Plans and projects resulting from good decision making and adeguate
appraisal should ensure that the scarce resources of disaster-prone
countries are not wasted on schemes that are not cost-effective or
econoxzically efficient. )
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In this way disaster mitigation can assist the development process by
ensuring that wise decisions are taken and that investment in disaster
mitigation gives the country concerned the best return from all
avallable resources and helps thereby to promote self-sufficiency and
resilience to disasters that might occur in the future.
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5, EFFECTIVE IMPLEMENTATION QOF
A STRATEGY FOR RISK REDUCTION

Implementation involves
converting a disaster

mitigation plan into reality
‘on the ground': it is the
introduction, development,
evaluation and maintenance of
disaster mitigation measures.
It is thus a vital stage in

disaster Plahnfnﬁ and
follows on from risk assessment
and planning, since wilthout
inplemertation nothing is
achieved.

Targets for Mitigation Implementation

The preceding sections of this manual have covered the process of Risk
Analysis and Decision Making. In turning to the subject of
implementation it is e ssential to recognise that protection is being
provided with two objectives:

(a) to reduce deaths and injuries;
(b) to reduce property losses of buildings and economic assets.

These losses could be direct (i.e. immediate damage as a result of the
disaster impact) or they could be indirect (i.e. longer-term damage
to livelihocds as a result of a factory being out of production for a
long period of time). Indirect losses are likely to be less tangible
mut can be of a greater, far-reaching social and econamic impact than
the highly visible direct losses.

Different measures are needed to select targets and address these
‘situations, and the Decision Making process already identified has
described a systematic way to determine suitable areas requiring
protection.

In identafyxng target: for mitigation 1t 1s important to emphasise

that they are all moving targets - none are static. As patterns

of vulnerabilaty rapidly change, due to such pressures of urbanisation,
cnvironmental degradation and population growth, assessment techniques,
implementation strategies and mitigation actions will also need to
adapt to relate to this dynamic context.
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POLICY GUIDELIFES

There are three key policy guidelines for the effective Iimplementation
of an integrated strategy to reduce risks from natural hazards:

# The major opportunity to develop and/or implement measures will
occur in the wake of a major disaster. This is due to the
temporary high profile of disaster preventive action, which
should be taken advantage of to secure resources and decisions.

Tkherefore, plans shkould be developed and where there are
political or other obstacles to their Implementation they should
be maintained Iin readiness for implementation at the appropriate
time, such as when a disaster provides the necessary
opportuntity for swift actlon.

£ Experience indicates that the poor are most at risk from
disasters.

Priority is necessary for appropriate measures to protect the
the poor and thelr property. &Such measures will include
economic Inputs and community level programmes.

# A balanced implementation strategy includes 'fall safe' measures
which can be used 1f other neasures are not acceptable or are
not efficient.

Therefore, 1t 1s advisable not to confine mitigation to a single
seasure, such as laws. Implementing lazard mitigation planning
15 strongest when there 1s an Interrelated strategy of many
parallel approaches,

These policy guildelines will affect the requiremerts and mechanismws to
be adoptad, the type of messures implemented, and the sirategy and
tactics adopted for implenmentation.
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IXPLEKEFTATIOE: REQUIREMERTS AFD HECHAXISHS

The plan of a castle symbolises a balanced strategy for risk reduction.
Each bastion represents one of the necessary vital elements to protect
lives and property. This castle metaphor is useful for two reasons:
first, the implementation
strategy has to be as strong as
possible to resist the powerful
and extreme forces that are
uniquely experienced in a
disaster. Secondly, just as
many castles have collapsed by
internal neglect rather than
external pressures, the
strategy has to be strong
enough to withstand public and
political apathy that
inevitadly prevails in the long
period between the stimulus of
rajor disasters.

The following are ning crucial
requirements and mechanisms for
effective implementation: they

are the bastions of the castle.

Fig 5.1 Castle Implemencation Symbol
Governmental resources

. Political will and commitment. Vithout strong pressure from the centres

of political power in a given country to introduce, develop and maintain
disaster protection measures, then all other activities are likely to be
at best token responses. Political will is most likely to originate
from the major failure of measures to counter a disaster. Therefore
responsible and concerned officials may need to draft their proposals
down to the last detail and await the inevitable disaster, which will
serve as a catalyst and lead to positive and rapid action without the
delay in plan formulation at that stage.

Resources. Ko disaster mitigation strategy can succeed without some
resources, however nodest, and the allocation of these resources from
other competing government or private sources requires power to be
exercised in favour of disaster mitigation ratber than those other
functions of goveranment.

Such effective management may grow out of the annual task of preparing
the national budget., For the expenditure of modest sums of nmoney on a
continual basis, there zre major potential benefits in lives that can be
saved and property protected. This is both the aim and output of a
balanced risk reduction strategy.

Government Medels. An excellent way to communicate the need for safe
environments 1s for governments to provide an example of safe practice
so that all the buildings or services they construct and maintain are
built to high safety standards. This will have two effects, firstly
the designers, builders and engineers who construct in a safe manner
will learn from this experilence. Secondly, the physical environment
will become progressively safer in key areas where protection is of
paramount importance.
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agency or even officials to have the overall responsibility for co-
ordinating risk reduction actions. Laws can be drafted by one sector of

a government which bear no relationship to how they will be implemented
by another, for example how they are flnanced or t ught. Such laws may
even prescribe safety measures which have still to be developed by yet
another government agency.

Therefore effective implementation of disaster mitigation requires
strong management, to integrate all elements Into a cohensive pattern.
Disaster mitigation also requires foresight. Without this leadership
and skills at many different levels of government, and in the private
sector, . implementation will be slow and patchy.

Knowledge and skills.

Public awareness. Via theilr taxes the public pays for risk reduction
messures, and many will be involved directly or indirectly in their
implementation, particularly their maintenance. Therefore the public
needs to be informed about the rature of hazards, their wvulnerability,
and about safety measures. Also the 'motor' that drives a risk reduction
strategy, and puts countinua’ pressure on governments, is a heightened
public awareness of the issuves and opportunlties for protective action.

At the specific level of preparedness planning the public will be
directly involved in local community level safety precautions.
Implementation of effective disaster mitigation i1s also likely to
require developing new programmes Or new works. This will require many
different skills, from those of the disaster relief agency to those of
the scientist and engineer.

Training and education. After a disaster strikes, a long term education
programme is likely to be necessary to prevent the recurrence of similar
disasters in the future. Therefore if buildings have failed in an
earthquake, or crops have been lost through flood impact, then it will
be necessary to educate architects or agriculturalists in techniques to
resist these processes. Builders and farmers need to be trained how to
apply improved hazard resistant techniques.

Few laws requiring innovative measures will always imply that someone is
trained to use them. Therefore this education element in disaster
mitigation is vital, yet bLecause of 1ts low political profile it remains
the most neglected of all the mitigation measures.

Research and developmzot. I[mplew,entation will be effective and
efficlent {f it huillds on 2 continuing programme of rtesearch and
debvelopment in all aspects of disaster mitigation, Including risk
assesswent, planning, the effectiveness of alterantives measures and the
perfornace of mitigation planning itself.

Besiricticns and dncenilves

Legal framework. Laws represent restrictions for governments and
communities but they are cssentlal for disaster mititgation
implementation for two reasons: <first, they establisbh safety standards,
and secondly, they constitute a vital element in public education.
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However there are persistent problems in their introduction and use.
Often they are bastily drafted and enacted after a Aisaster to express
political concern. To achieve haste they may be based on an
inappropriate model that relates to a totally different culture or
economic situation. Thus, the California Seismic Design Code has formed
the basis for earthquake safety codes throughout Latin America, in many
highly inappropriate situations.

A further problem concerns law enforcement. Many poor countries simply
cannot afford to set up an adequate system to enforce laws - and
consequently legal controls lose their essential public respect.

The final problem concerns the relevance of laws to the poor.

Frequently standards of building that require additional expenditure are
enshrined in laws which are totally irrelevant to poor families. Vorld
Bank statistics indicate that just under 50% of the world's population
of 5,000 million currently survive on an annual average income of $270
or less: to them the costs of disaster mitigation are .an awesome burden.

Cash Iincentives. Asg a contrast to the ‘stick’ of legal constraints,
cash incentives provide a 'carrot' that can offer Iinducements for
individual families, entire communities or large companies to adopt
disaster resistance.

Incentives can include cash grants or low interest loans to family units
to make their homes more resistant to high winds. Or they can extend to
an entire community who may use a 'community incentive grant' to raise
the ground floor level of their homes to meke them flood resistant.

Reduced insurance premiums can be used to encourage middle-income
families to build above flood plains, and tax incentives can be offered
to the private sector to comply with hazard resistant building codes in
the design of office buildings, factories etc.

RISK REDUCTION HMEASURES

Implementation includes using the many 'means' to apply specific safety
measures. These measures are in two categories - those that are
structural (i.e. flood barriers) and those that are non-structural (i.e.
hazard/disaster warning systems).

These measures are normally developed through the difficult process of
learning from failure, and devising improved ways to resist the forces
of flood, high winds or selsmic impact. They will be implemented in a
wide variety of sectors: building construction, agriculture, forestry,
industry and the essential 'lifeline' services — telephones, water,
sanitation, roads etc.

The cffectiveness of any of these risk reduction measures can be
evaluated in two ways. First, by their general acceptance and
normalisation, as ihey are absorbed into the broad programme of
development as naturasl elements of good (or normal) practice. Secondly,
by their testing in a disaster, followed by subsequent damage surveys
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that will inevitably result in further fine-tuning o° the safety
measures.

STRATEGY A¥ED TACTICS

Implementing an integrated disaster mitigation strategy will be speeded
up when attention is given to the SiX key lssues set out below:

%

£

The timing of measures and their introduction: the need to
capitalise on disaster impact (or even some other country's
disaster) in order to stimulate political concern.

Tkerefore, advantage must be taken of disaster situations to
begin the process of disaster mitigation planning and
implementation, even 1f this means that certain problews such as
Inadequate data bave to be lgnored 1In the short term.

Integrating the elements. A continual need will
exist to balance an effective risk reduction strategy - whilst
integrating the various elemenis already identified.

The order in which the measures are developed is of critical
importance. Perhaps an ideal sequence would be: public
awareness leading to political will, leading to menagemernt,
leading to the parallel and interactive processes of drafting
laws and the development or risk reduction measures. Finally
training/education and cash incentives will be required to apply
such measures.

Host countries will have some of these elements already in place
which may be highly effective. In this situation the strategy
will be to develop other protection elements to support and
build upon existing strengths, and begin the long process of
constucting a mitigation measure which might not yet exist in
any shape or form,

Therefore, disaster mitigation should not concentrate on a
single measure, but should adopt a multi-level approach
involving a long time-scale.

Focussing on key areas where action 1s most needed. The focus
of the strategy will be on overall protection of an entire
community and its property. However given limited resources and
unequal patterns of vulnerability, the risk assessment and
planning processes should identify priority targets for safety
measures.

This sharp focus should first be aimed towards the vulmnerable
poor. Secondly, 1t will be directed by certain crifteria leading
towards other priority targets such as:

- the maxiumum number of people to be protected for given
rescurces (l.e. protecting multi-occupancy buildings rather
than individually occupled dwellings);
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- t1ifelife services' (l.e. water, sanitatic., medical
facilities, communication systems etc);

- elexents of long-term economic Importance rather than short
term (i.e. protect factories rather than shops);

- food stocks.

Therefore, prioritisation is an emsential part of implementation
of disaster aitigation strategles.

# Bullding an effective management system. An effective
management co—ordination system 1s essential, but as the castle
symbol suggests, management may well be self-defeating 1f 1t is
based upon a hierarchial model which is unresponsive to
community needs. Rather, Iimplementation needs.to be a balanced
participetory systam in order to relate to the diversity of
levels of cummunity and to governmental agencies in the variocus
sectors, ministries and administrative structures.

Therefore, effectlve co-ordination will embrace all the spheres
of goveroment, the private sector, non-governmental agencles and
the concerned ccmmunity.

2  Linking all disaster mitigation measures intc normal practice. A
successful stra %y will be to 'lose' the risk reduction measure
into normal practice. Put another way, risk reduction measures
need to be absorbed intc the development programme of any hazard
prone developing country.

Architects, engineers, house builders, home owners and occupants
in many developed countries have become so familiar with fire
resistant building measures that they virtually cease to notice
their existence. This may have the negative ilmpact of creating
a false sense of security, but In positive terms it means that
fire protection has been absorbed into building practice and
public awareness, causing a majcr but hidden reduction in
vulnerabllity.

A parallel of this process 1s to compare the way preventative
medlicine has been gradually accepted as a ncrmal process of
public health care in all responsible communities.

Therefore, the alm In implemepnting preventative risk reduction
reasures will be to facorporate them Into goverament structures,
tradiiions, curricula, laws, training schemes, normal credit
systenms of financial incentives, political practices and public
AWDrENeSS,
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@ Maintzining & balance. As has been repeatedly stated, mitigation is
most effective when a variety of strategies are adopted (as the castle
symbol of Fig. 5.1 indicated). In addition a diversity of implementation
technieques are needed which will be ind+cated in the next section.
These varied strategies and techniques should ideally operate in parallel.
Therefore a subtle balance is needed between diverse forces rather than
s4ng a single course of action at the expense of another. The

Pnrsuwﬁ c

ollowing five balances are typical examples:

Structural measures such as the

Structural
measures
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Pyt ”]”’él“)' Y '
i%sﬁmmm: <

IREARARS

Non-structural

actual strengthening of buildings
against earthquakes balanced with a
non-structural measure of training
local builders to amplement such
techniques.

Restrchlonsg ﬁincentlvcsl

s m"vfﬁw

\lf IR H\

Restrictions such as bye-laws or
land-use controls balanced against
incentives such as cash grants, tax
remission to achieve safety, or for
middle class and commercial targets
the use of insurance.

|

Short Temn%

HASTRIRR RN AR
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Short-term needs to achieve rapid
results, such as building controls
balanced against long-term needs
like the developent of a
comprehensive land-use planning
system for all hazard-prone areas.

High Cost§

ILow Cost

Community
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s
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High cost technical, or
technological measures s such as the
development of a computer-based
warning system balanced against the
need to introduce low-cost
comunity level measures that will
be relevant to a non-technical,
low-income public such as advice on
the dangers of building homes on
steep unstable slopes or on 'fill'
within seismic areas or locations
subject to landslides.

Covernment B

éNGO Actiong}
Actions i
)
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Governmental actions such as the
introduction of new seismic safety
legislation balanced by activities
undertaken by non-governmental
organlsations such as community
based programmes to build flocd
walls to contain rivers to avoid
damage to homes and settlements.

mheiufcfﬁ an effective and carefully maintained strategy is likely to
be a balaqce between many forces or activities, which may be in
conflict with each other for funding support, or on account of their
relationship to various government agencies or ministries.

Or, as can be seen in the above balances, the contrasts are between

extremely varied criteria, which

implies the need for well informed

officials managing the mitigation process.



This diagram indicates the followiug typical measures:

A.

F.

2.

Slope Stabilisation
(against earthquake induced landslides, rain induced landslides,
erosion, mudslides, etc.)

Protective walls to contain ravers
(against slow-rising and flash flood impact).

Protective bunds or dykes
(against flood or cyclone induced coastal surges).

Raising the level of settlements or individual house units
(against flood impact, cyclone induced coastal surges or
tsunamis) .

Flood control measures
{these include land drainage, water storage, warning systems,
water flow controls).

Planting of shelter breaks
(against cyclone force winds by varied tree or shrub planting
measures).

Note: Planted shelter breaks against cyclone wind speeds will be
of two types, firstly a belt along exposed coastal areas of up to
several hundred metres wide to break up the severe force of winds
and also to stabilise sandy soils against erosion caused in storm
surges, and also circular planting belts surrounding entire
exposed settlements. The circular form 1s essential due to the
rotation of cyclone winds there will be no obvious prevailing
direction of winds. (This is the reason why the shelter break
appears twice on Figure 1.)

The relccation of settlements

This 1s an option in certain severe situations but there will be
strictly lamited opgortunities to relocate particularly unsafe
settlements at rask from all types of hazard. (See page 46,

item 4.2 - Relocation of settlements in Shelter after Disaster,
UNDRO, United Nations 1982, for a fuller treatment of the
relocztion issue.)

Building Safety Measures

These are related to three diverse contexts:

(1) Reconstruction planning
(2) New building within hazar-prone areas
(3) The existing building stock.



MITIGATION ACTIONS

Having adopted the strategy and tactics noted above,
this section of the manual will address a number of practical actions
that could result from this methodical approach. The focus will be
maintained on building or building related measures. However, it is
important to note that there are appropriate mitigation actions that
can be followed in other sectors of environmental planning such as
agriculture, forestry, soil stabilisation, fisheries and industry; But
they all remain outside the scope of this project, with the exception
of a L.ief reference to tree shelter breaks as they relate to the
protec:-ion of human settlements.

THE IMPLEMENTATION OF MITIGATION MEASURES

1.  Fnvironmental Measures

These can be dividedinto two categories, firstly the environmental
measures described below :

Environmental Measures that relate to the Safe Ziting of Settlements

(See Figure 1 for a visual description)

Fig 1. DIAGRAM INDICATING THE RARGE OF CERTAIN ENVIRONMENTAL PROTECTIOM MEASURES TO PROVIDE PROTECTION
FROM CYCLONES, FLOODING, EZROSIDN AND LANDSLIDE

Iy
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The first reconstruction con.ext is the easiest option to apply in
view of the availability of funds and high political necessity to take
appropriate and tangible action to rebuild. Normally 1t 1s not
difficult to incorporate safety measures into this process.

The second 'mew building' context is never an easy path, but 1s can
occur particularly in the aftermath of a disaster when there is a high
level of sensitivity to the need for improved safety to pecple and
structures.

The third ‘existing building stock' context is formidable in the scope
and scale of what is required. Existing buildings/settlements may be
regarded as perhaps 95% of the problem in most countries whilst
categories (1) and (2) may together constitute as little as 5%.
Therefore selected targets need to be identified by adopting a stong
prioritisation poilicy that will start with'lifeline buildings (see
page 52J

CONTEXT 1

Reconstruction Plamning

Reconstruction offers thebest'environment' for the introduction of new
safety measures. The measures described in the subsequent sections
can be uniquely introduced at this time. However, there are two major
conflicts to note;

- The frequent conflict between FAST and SAFE reconstruction.

- The necessity to balance the forces of REFORM (which should
always include safety measures) with the even more powerful
forces of CONSERVATISM, where authorities and citizens desire to
replicate theexisting settlement.

Evidence would suggest that the forces of reform and conservatism
need to be carefully balanced since the demands of safety (or urban
improvements that don't relate specifically to hazard reduction) are
cbviously essential. But in addition the equally potent demand for
cultural continuity is a necessity for the community in order to
retain the image of the previous destroyed or damaged settlement, in
the rebuilt environment.

For further information on the opportunities in reconstruction
planning to introduce mitigation measures, see item 4.1
'Reconstruction: The Opportunity for Risk Reduction and Reform',
pages 39-45, Shelter after Disaster, UNDRO, United Nations, 1982.

CONTEXT 2

New Buildings within Hazard-prone Areas

The new building work can be in the reconstruction context (as noted
above with its special considerations) or within the normal process of
new development (see Fig. 2 for a diagramatic representation of the
measures to achieve safety).



Fig. 2. SUMMARY OF MEASURES TO ACHIEVE SAFETY IN THE DESIGN OF NEW BUILDINGS

C. Relationship of building
to sdjacent >ullding .

F. Structural
Design

E. Building details such as
doors opening outwards
in seismic areas (to
permit rapid escape)
or shutters on windows
in cyclone~prone areas

B. Shape of building

YR\ D. Street widths

A. Siting relative to \\EA

so0ll conditions
and topography

SUMMARY OF SAFETY FACTORS

A. Hazard Resistant Siting

This will relate to soil conditions, topography, avoidance of'unstable
slopes, seismic faults, proximity to flood-prone coastal or river
situations.

B. Confaiguration of Buildings

This relates to two factors, firstly that of urban form and the
proximity of one building to another, and secondly to the shape of a
vilding relative to hazard impact. For example, certain shapes of

buildings (rectangles) have a higher seismic resistance than other



forms (L shaped or E shaped structures). In a similar manner the
configuration of building is vitally important in cyclone-prone
areas.

C. Relationship of Building to Adjacent Buildings

In earthquake, landslide, and cyclone hazards one building can
severely damage another as it moves, collapses or as debris is blown
from it to another structure. Therefore the proximity of one building
to another is highly critical, and it will vary according to the
specific hazard, Inevitably this factor raises a conflict in areas
of high density such as squatter settlements where every available
square metre of land is developed. In new zoning controls it is
essential to incorporate requirements that control building
relationships, with specific advice on the spacing of buildings.

D. Street Widths

A related issue to the proximity of buildings is a concern to preserve
street wadths to approxamately twice the height of buildings. Thas
requirement is for two reasons, firstly in the case of earthquake
impact falling debris will pose less of a hazard in wide streets,
rather than very narrow ones for people who have managed to escape
from their homes. Secondly, if streets are two narrow it is always a
major problem for emergency vehicles (ambulances, fire engines, etc)
to gain access for rescue or fire-fighting purposes.

Iowever, it is pragmatic to recognise the conflicts in this advice in
hot climates where shade is needed or in high density zones where wide
streets diminish already meagre land holdings.

E. Building Details

The development of behaviourial studies of occupants of buildings
during disaster impact is revealing important data on such matters as
the most effective escape routes, whether extermal doors do need to
open outwards in seismic areas, etc. In addition, window and shutter
details are critically important in areas subject to high winds in
order to avoid a building's roof being blown off by internal pressure.

F. Structural Design

There are obvious design implications in creating structures to resist
the impact of abnormal seismic, wind or flood water forces. Whilst
knowledge is well established for high investment building technoloay
(engineered structures) there are extensive vernacular building
traditicas where there is very limited knowledge of precise structural
safety reguirements. This is an appropriate target for research and
development initiatives.

CONTEXT 3

Existing Building Steock

Attention to thas category can involve physical measures as well as
planning measures. (See Fig. 3 for a summary of measures to achieve
safety in the improvement of existing structures.)
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PHYSICAL MEASURES

A. Demolition of Unsafe Buildings

In certain instances where buildings have been severely damaged in a
disaster, where they are highly wvulnerable, or where they are a
lafeline installation, demolition may be the only appropriate
solution. However, given economic realities this will be a rarely
used option.

Demolition may relate to specific unsafe building elements, such as
unbuttressed parapet walls, tall unreinforced chimneys, etc.



B. Retrofit

Structural measures will neet to be adopted. Typical examples of this
process in a seismic region could be to remove dangerous parapet
walls, or to insert structural measures such as sheer walls or
triangulated bracing. In areas subject to high winds, measures could
include strengthening the roof structural connections, installing
shutters on all windows, and in buildings within surge areas to modify
the substructure so that all supporting walls are at right angles to
the flow of fleod waters.

In view of the vast cost in strengthening all buildings against hazard
impact it is necessary to be highly selective and a subsequent topic -
'Lifeline Measures'(see below)will address the issue of establishing
priorities.

C. Jouse Raising

In flocd-prone areas it may be possible to rebuild a house on a raised
base. (This is particularly appropriate for timber frame structures.

D. Repairs

A neglected area of the subject is the need to repair damaged
structures in a safe manner. Specialist advice will generally be
needed here since damage will wezken a structure that may be highly
vulnerable to future hazards. Therefore repairs will be needed that
are structural rather than cosmetic.

PLANNING MEASURES

E. Change of Use

Following a structural analysis of buildings, certain vulnerable
structures may need to change their patterns of use. For example, a
warehouse, with minimal occupation may replace a workplace with
multiple cccupation.

In all the above actions to reduce risks a recurring theme has been
the need to develop priorities, both in new building and more
specifically in attention to the existing building stock. Therefore
the following topic can relate to all three contexts of

Rec >onslruction,New Building and the Existing Building Stock.

LIFELINE MEASURES AND GOVERNMENT MODELS OF SAFE PRACTICE

A priority focus of govermments will be on the safety of rcads,
bridges, water supplies, sewage systems, electrical and telephone
services, and strategic buildings such as radio/TV stations, medacal
buildings, police staticns, buildings of public assembly, schools, etc.

OUTPUTS FROX IHPLEXEZTATIOY

The output of an effsctively implexented risk reduction strategy is
protected lives and property, increased local self-reliance, anl an



educated population able to plan itself to reduce its wvulnerability to
future disasters.

But in much more specific terms effective implementation will apply wiih
a sharp focus to certailn lives that are particularly at risk, and on
property that a given community cannot afford under any circumstances to
lose. This will be the minimum standard of protection, but above this,
as the strategy expands, 1t cazn embrace all areas of life.

In very few countries the development of protection will need to ‘start
from scratch' - with minimal measures 1n place. In most countries
(whether industrialised or developing) some of the measures listed here
and in the full Manual will already exist -~ but they may need to be
developed.

Vhat is needed is a2 long time perspective, recognising that it may take
at least 50 years to implemsnt measures step by step tc build up a
girong 'castle' of integrated risk reduction.

But to reach the end of this road requires the first step to be taken.
That is where this Executive Summary, and the full Xanual, will provide
both the map for planning that route and certain key information on the
recessary technical details for building a sound, long-lasting and
sccially responsive approach to disaster mitigation.

U.¥.D.R.0. Disaster Hitigation Manua

—

Draft EZxecutive Summary
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