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The Caribbean island states are vulnerable to the effects of a
variety of natural and man—-caused dizaster events. Thelr impact on
the region has led to loss of life and injury; physical damage;
destruction of property and infrastructure; economic loss and
ultimately the setting back of efforts at development. Recent
studies have indicated that the impact of extreme events on the
island states may be a significant factor in setting back efforts
at regional, national and local development.

On numerous occaslions Earthquakes, Volcanic Eruptions, Hurricanes,
Floods, Landslides, Droughts,and other natural events have killed
and injured persons in many of the territories of the Caribbean.
Unfortunately, the social, psychological and economic impacts of
these events are not as well documented as the physical impacts and
the rather bald numbers relating to death and injury. Hurricanes
Gilbert, Joan, and Hugo are therefore merely the wmost recent
manifestations of an intrinsic element of the Caribbean
environment. In the past the region has also been affected by major
epidemics, and the effects of plant and animal diseases.

This meeting s taking place at a time when most of our islands are
bracing for the arrival of Cholera, a timely reminder of the
regions vulnerability and also a positive signal that there is much
we can do together to prevent a repetition of the events of the
past by applying the tools of modern science to cope with the
threats facing us.

The potential for future environmental and technological incidents
(nuclear accidents, oil spills, pollution incidents etc) is also
& reality in the region and has engaged the attention of our

growing cadre of persons concerned with Mitigation and Loss
Reduction.

MITIGATION AND PREVENTION

Spatial analysis of risk and application of 1land-use zoning
techniques to reduce losses has been the subject of a variety of
eforts and activities in the region. It was heavily promoted by the
PCOPPP, and the Organization of American States (OAS) Natural
Hazards Project. Several governments, for instance, in Cuba,
Jamaica, and Puerto Rico, have developed flood plain map as a part
of national development programmes. In Dominica, Grenada, St.
Lucia, and St. Vincent, landslide maps have been developed under
the OAS pilot project. In several other states, including Jamaica
and Trinidad, preliminary landslide maps have been dratfted. Zoning
of high risk earthquake areas has been undertaken in Cuba, the



French territories, and Puerte Riceo. In other parts of the
Caribbean, such maps are considered deairable but have yet to be
tully developed under the country programmes.

The PCDPPP during 1its existence actively also promoted other
mitigation measures including the legal adoption of the CUBIC
regional building code, standards for disaster resistant low income
housing and locational standards tor safe development.
Implementation of such measures will lead to better use of existing
resources, rational development of a comprehensive integrated
emergency system, timely emergency responseg, appropriately staged
responses and more effective damage control and loss reduction in
potential and actual crisis aituations.

The CARICOM Secretariat in 1989 with the =upport of the PCDPPP
mobilized a Response Unit to deal with the logistical and
operational coordination of the immediate response to hurricane
HUGO and to provide some of the immediately required mervices,
including electrical and building repair skills. This CARICOM
initiative has led to the establishment of the Caribbean Disaster/
Emergency Reaponse Agency (CDERA) to deal initially with the
Emergency Management functions at the regional level and to serve
as an interim focal point for furthur regional imitiatives.

The need sti1l]l exists for a wide range of possible and practical
pre disaster actions encompassing Emergency Management and
Mitigation which the governments in the region can undertake and
actively encourage if sustainable development is to be realised in
spite of the disaster threaats which are a part of the Caribbean
environment. These actions include -:

* The identification of high risk areas,

% Land wae management to rationalise investment in high risk
settings,

* Establizshment /enforcement of adequate structaral standards

* Policlies for ensuring the survival of lifelines,critical
tacilities, essential utilities, emergency services and vital
economic sectors (agriculture/tourisa/banking/industry).

* Procedures for emergency action including warning, sobilisation
search, rescue, emergency health management,first ald,sheltering
of victims, protection of vital supplies, telecommunications,
damage aszesment.

* Sensitising techmical specialists in tields such as earthquake
engineering, tlood control measures, emergency medical care, to
the need for continued attention to emergency issues in their
ongoing programmes. Improving industrial aafety systems.

% Strengthening the emergency skills training in the emergency
and essential services (police,military,health,public works,
utilities etc)

¥ Involving the private sector and citizens organizations,



local communities, trade unions, uniformed youth groups (scouts
etc),the schools, private sector and non governmental
organisations (Red Cross, churches, credit unions etc) in
mitigation and emergency planning at the workplace as well as at
personal and family levels.

PUBLIC INFORMATION AND MEDIA SUPPORT.

In spite of the implementation of all the measures set out above,
purely technical mitigation and loss reduction measares are not
likely to suceed wunless public education, public information,
warning procedures and effective commanication technigues are zmeen
to be easential components of any countries disaster mitigation and
emergency management programme. An informed and aware public is
possibly the greatest aszset a country can have in ensuring
appropriate response before, during, and after disaster events.

It is unfortunately one consistent observation that countries with
no recent disaster experience tend to become complacent and thus
more vulnerable unless they mount eftective public awareness
programmes as an integral part of their disaster mitigation
efforts. Such public awareness efforts are most effective when they
are developed and implemented by multi sectoral groups embracing
the government, the media, educators, key sectors,non governmental
and private sector organizations stc.

THE INTERNATIONAL DECADE FOR NATURAL DISASTER REDUCTION

The designation of the 1990s by the United Nations as the
INTERNATIONAL DECADE FOR NATURAL DISASTER REDUCTION (IDNDR) is the
focus of this meeting and every effort should be made to ensure
that the objectives of the IDNDR are translated into action at the
local, national and regional level. The IDNDR places emphasis on
reduction of losses in disaster prone regions such as the Caribbean
and the resolution approved by the General Assembly draws specific
attention to the special problems of island states.

The IDNDR was expected to facilitate and accelerate national loss
reduction and mitigation programmes and furthur reinforce the view
that disasters are not "acts of god™ but are often the consequence
of neglect by man of existing traditions, scientific knowledge,
technology, as well as the experience of international agencies.

It is important to note that the disaster loss reduction measures
implied by the decade apply to all types of events and that the
need exists for the Caribbean efforts to be widened to include all
credible disaster events. It is hoped that the IDNDR will be the
catalyst for these disaster loss reduction programmes which are
intended to strengthen the disaster management capacity of the
region. The IDNDR objectives need to receive the support of the

Scientific and Technical public as well as the media and the public
in the Wider Caribbean.

The following pages set out an approach to Mitigation and the
activities of the Decade derived from several sources for the
consideration of the meeting.



DISASTER MITIGATION

The aim of disaster mitigation s to ensure that
populations al risk arc ablc to absorb the impact of 2
natural hazard(s) with minimum casualty and physical
damagcs.

Mitigation simply describes “any actions taken 1o
reduce the likely or actual effect of a hazard on
people and their built environments.” Such actions
arc taken months or years belore a disaster may strike.

Miligation stratcgics includc:-

modifying or altcring the hazard (cg.
channcling rivers, building fevees);

avoiding man-madc aggravation of the
hazard;

idcntifying and improving or avoiding the
sitcs where a hazard is likely to occur;

physical planning and building to reducc the
valncrability of clements-at-risk including
the population;

regulating land-usc and cslablishing public
safcty standards;

‘rchabilitating or replacing unsalc buildings
and poorly cagincered structurcs;

instituting programmes for thc prolcction
and mainlcnance of lilclinc systcms and
critical facilitics;

instituting  on-going  disastcr  awarcncss
cducation and carly warning systcms;

initiating CmMCrgCncy preparedness
programmcs to salcguard lifc, property and
personal asscls.

Mitigation mcasurcs anticipatc a disaster. Thcy arc
cflcclive  when  supportcd- by  community-bascd
systcms and organizations capablc of managing all
phases of a rcal disaster cveat.

The mitigation of possible disaster threats inform
preparcdncss, responsce, rccovery and reconstruction
actions (Scc Diagram: Disastcr Management Cycle).

The nature of the hazard threat determincs what loss
rcduction mcasurcs will be nccessary, including
structural and non-siructural oplions.

ASSESSING NATURAL HAZARDS RISK &
HUMAN VULNERABILITY

Evcry disaster-pronc region needs to have information
to determine the vulncrability of human scltlements
and the nccessary safcguards for assct protection and
loss reduction.

Also, to identify the acceptable levels of risk that can
be accommodated, and the prioritics for mitigative
and prcparcdness aclions.

llazard assessments takc into considcration: the
localion, magnitude, intcnsity, frcqucncy and
distribution of risk of varying typcs of mcicorological,
hydrological and geological hazards. Asscssments also
identify specific social fcaturcs, cultural practices and
cavironmcatal conditions within a disastcr-pronc
rcgion which contribute to disasters,

Assessment Goal & Objectives

The goal of a natural hazard asscssment, is to
correctly identify the likely threats to and probable
cflccts of the occurrence of a natural hazard, upon a
givcn arca.

A natural hazard asscssmcent is conducled to achieve
the loHawing objectives:

1. To idenlily the natural hazard(s) most likely
to occur in a given arca, within a specific
period of time;

2. To identify specific features of the natural,

sacial and cultural environmenls capable of
cnhancing thc damagc potential of the
hazard(s);
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3. To identify the population as well as the
physical and economic structurcs, crilical
social facilities and lifeline systems most
exposed to the hazard(s);

4, To determine human wulnerability and the
acceptable levels of risk which can be
accommodated by the affected community:

5. To lay the basis for identifying appropriatc
miligative and cmergency measures Lo
protect life and property;

6. To incorporate all relevant data in physical
and economic decvelopment  planning
dccisions

The valuc of community participation in the hazard
asscssment process, cannot be over-cmphasized.

Pcople’s knowledge of Lheir naturai and social
cnvironments inform what thcy do in emergency
situations and constitutc systems of adjustment and
adaptation. This information is cspeciatly useful to
forccasting possible community responscs to ofhicial
mitigation policics and programmes (c.g. land usc
regulations, building construction standards and
appropriatc agricultural, industrial and commercial
practices).

Data Sources & Assessment Tools

Hazard asscssment cxerciscs have benclited greatly
from the use of modern computer technologics which
arc capablc of processing scientific data  with
considerable accuracy.

Computer modelling tcchniques, arc being used
incrcasingly by scicntists 1o construct worst-case
sccnarios or “design cvents” bascd on probability
factors. Scicntists, noncthcless, value information
inputs from a varicly of sourccs, including the peopic's
Lnowledge and expericnces.

Sources of valuable data on natural disasters includc:

Historical records, whether documented by
scicntisls/ rescarchers or madc available via
oral accounts;

Newspaper reports of actual disasier events;

Government (files, the records of
intcrnational aid/donor agencies and private
voluntary organizations;

Field surveys and on-site obscrvations of
hazardous regions;

Acrial photography;
Community-bascd carly warning systems;

Local monitoring systems of both hazard
threats and real-time cvents.

Scveral tcchnological tools arc uscd to assess the
thrcat of a varicty of natural hazards affecling the
Caribbcan rcgion, including:

Radar and satellite menitoring systems for
hurricancs:

Networks of micro-seismometers which can
pinpoint the potential for carthquakes and
voleanic eruptions;

Computer estimations of still  water
clevations, rainfall, strcamfllow and wave
height factors which contribute to flooding,

Instruments (or the assessment of natural
landslide characteristics and man-made

factors which contribute 1o earth
movements,
*  Tapographic and hydrologic maps of

hazardous or high-risk rcgions.

Hazard Mapping

The mapping of natural hazards is complex and
involves the collection and analysis of technical,
scicntific, institutinnal and socin-cconomic data,

The mapping of individual hazards is a ncw discipline,
and comprchensive hazard mapping has not yet been
devcloped in the Caribbean region, because data
rcsources arc cither sparse or incomplcte.

The Flood Plain Mapping Project (FPMP) sponsorced
hy the Government of Jamaica in collaboration with
thc Unilcd Nations Development  Programme
(UNDP) and thc World Mctcorological O-ranization
(WMOQ), and coordinated by the Office ol Disaster



Prcparedness (ODP) was the first project of its kind

in the dpmplapingesesrid (0 address the nced for
specific hazard mapping.

The aim of thc FPMP was to produce hazard risk
maps dclining the threat of recurrent fooding in all
major flood plains (especially where  human
sctilcments arc sited) at 100-ycar, 50-ycar, 10-ycar and
S-ycar intervals.

The development of such flood plain hazard maps,
informs national devclopment planning decisions and
arc csscntial to dctermining appropriate  flood
warning systems, fload control measurcs, public
cducation and cmergency planning activilics critical to
high-risk communitics.

Computer modelling techniques cnable engincers Lo
producc maps indicating the fcatures of the flood
thrcat, the vulncrability of the population and the risks
to lifc and property.

VULNERABILITY ANALYSIS

Vulnerability refers to “the probable degree of loss,
damage or failure Lo an element or system when it is
exposed, by virtue of location or construction, to a
natural hazard of a certain intensity.,” -

Information csscntial to the total disaster management
cflfort and included in a Vulnerability Analysis
includes:

~ Hazard Asscssmcals,

- Damage Asscssmenl Reports.

- Local records and disaster history,

- Survcy data coliated by Goverament
agencics as well as the reports of
intcrnational aid agencies and private

volunlary organizations.

- Ficld obscrvations by
rescarchers and scientists.

traincd

- Public health and hospital records.
- Folk knowlcdge and oral accounts.

Factors Considered

Physical and socio-cconomic factors considcred in a
vulnerability analysis include:-

Geographic location; physical size.
Terrain characteristics,

Distribution of people, property and other
resourees.
commercial

Agricultural and

practices,

patterns

Types of housing, and methods of building
construction, building matcrials,
maintcnance and resistance.

The design and location ol such lifclines as
roads, bridges, utility and communications
systems and critical [facilitics such as
hospitals.

Community history, cultural traditions and
the expericnce of dealing with previous

disasters.

* The capacily of social and political
organizations to coordinate clfective rehief,
cvacuation and disaster rccovery and
rchabilitation responses.

* Changes in the natural and social
cavironments that could incrcasc
vulncrability,

A Vulncrability Analysis is fundamental to physical
and land-usc planning, the formulation of building
codes and standards for public safcty, disaster
awarcness cducation programmes and contingency
planning.

From the information identificd above, it is possible to
picturc the likcly effects of a disaster in terms of:

- Loss of life, injury;
- Deslitution, homclessness, trauma;

- Damage to and destruction of
residential and commercial property
and personal assets;

-~ Damage to subsistence agriculture and
industrics dcpendent on the raw
malcrials of natural eco-systems;



- Disruption of life-styles;
- Loss of livelihood, employment;

- Disruption of or severc damage (o
essential services, infrastructure and
administrative mechanisms;

- Long-term economic and social loss.

A Vulnerability Analysis is a step-by-slcp process,
designed ultimatcly to provide a complete overview of
the rclationship between a hazard threat and the
damagc potcntial (o a vulnerabic human scttlement.

A Vulncrability Analysis detcrmines what immediate
counter-disaster policies nced (o be adopted; what
resources will be required Lo mitigate a disaster and
what community tasks will bc necessary in the
long-term, to cnsurc recovery o at least pre-disaster
conditions.

Equal But Dilferent

Disaster impacts are received and felt differently by
cven diflcrent groups within the same community.
While in onc arca, isolation may be a primary
contributing factor, in another arca, vulnerability
could bc compounded by high density housing,
significant infrastructurc devclopment on reclaimed,
artificial-nlt or coastal lands, walcrshed
mismanagement, changes  in  building  styles,
cngincering lechnology and conslruclion malcrials,
cle.

Reducing Vulnerability

The region's dependence on radio broadcasts and
tclccommunications was scvercly lesied by Hurricanes
Gilbert (1988) and Hugo {1989). Thesc disasters
pointed to the nced for greater community cffort in
improving Lhe hazard resistance and maintcnance of
lifcline  systems and critical facilitics and in
cstablishing informal communications nctworks (c.g.
amatcur radio opcrators, citizens band clubs) (o “pick
up the slack” when major systems (ail.

Pcople build in vulncrable arcas for scveral recasons,
among them:
- availability of affordablc land for
residential and commercial uscs,

~ demographic pressures;

~ proximity to employment
social/cultural amenities, etc;

centres,

~ ignorance of a disaster threat;

~ ignorance pf the arca’s vulnerability to
natural hazards and the precautions
that should be taken to cnsure a
relatively safe existence.

The issuc of public salcty turns ultimatcly on the level
of risk which pcople decide is acceptable,

Mitigation measures may reduce vulacrability; they do
not conler immunity. It is the responsibility of cvery
citizen, to access all relevant, hazard-rclated data,
before  cmbarking on costly  residential  and
commercial developments.

RISK ASSESSMENT

Risk has been delined as “the expected number of
lives lost, persons injured, property damaged and the
disruption of economic activity due to a8 particular
natural phenomenon (UNDRQ, 1979). It is the sum
total of the disaster threat and vulnerability factors,

The risk Lo a given sile, includes:

- The hazard(s) threat,

— Vulnerabie physical and
socio-economic featurcs of the arca;

- Demographic pressures;

- The location of lifcline systems and
critical [acilitics;

- The area’s disastcr history and
potential for disasters;
- A “worsl casc sccnano” and the

capacity of residents to withsland or
cope with the real event.

Vulncrability Analyses provide a simple framework
{or pinpointing the root causcs of natural hazards risk.
Risk Mapping provides a useful descriptive
instrument with which to plan for the relatively safc



development of human scttlements and land
resources.

Risk maps consider all the factors that arc critical to
designing  mitigation, prevention and preparcdncss
actions in disaster-prone communitics. They provide a

framework to ensure that the urgency to return “to

normal” does not repeat
contributed to a disaster.

the conditions

that



FRAMEWORK FOR THE CARIBBEAN

INTERNATIONAL DECADE FOR NATURAL DISASTER REDUCTION

A. Formation of National Committees

The organizational mechanism recommended Lo for-
malize and carry out an Agenda for cach Canbbean island
is a Nutional IDNDR Committee.

B. Membership

In addition to the national commitlces, it i cnvisaged
that a Caribhcan rcginnal IDNDR committee will be estab-
ished to coordinate regional activitics,

Ultimatcly, cach committce will cstablish realistic
programme implcmentation and outreach goals and formal
actions through policy, cngincering and cducation to lessen
the nation's cxposure to natural hazards.

C. Composition

In vicw of the diversity of the aclivitics cavisaged, it is
desirable that the national and regional body include repre-
sentatives of governmental agencics, academic, public and
private professional institutions that are concerned with the
objective and goals of the Decade, including for example
the following:

e Government agencics concerned with public
works, urban and regional planning,
transport, scicntific and technical rescarch,
cducation, health, defense, public inlorma-
tion, ¢lc.

e Mecteorological, hydrological, geological and
oceanographic departments and scrvices.

e Academic institutions concerned with re-
scarch on natural hazards, civil and struc-
tural cnginccring, social scicnecs,
cconomics, cic.

e Public and private investment and develop-
ment corporations including such financial
institutions as commercial banks, mortgage
institutions and insurancc companics.

e Non-goveramental professional associations
and voluntary social wellare agendices con-
cerned with onc or other aspects of disaster
prevention and preparcdness.

Given the wide range of activitics that the Decade will
involve, and the nced fou their effcctive co-ordination, it is
desirahle that the responsible national hody he chaired by
a tigh-level member of the Govern' 't (or his repre-
scatative) and that they report direetly (o him.

D. Functions

It is assumed that the main task of cach national hody
will be to plan and co-ordinate actwities related to the
abjective and goals of the Decade, not only those activitics
that arc confined to the country itsell but thase of regional
or global character in which the country decides to par-
ticipate,

In gencral, such aclivitics will fall into onc or other of
the following categorics:

1 Identification of hazard zones and hazard assess-

ment;

2. Monitoring, prediction and warning;

3. Short-term protective measures and preparedness;

4. Long-term preventive measures;

5. Land-use and risk management;

6. Public education and information dissemination,

The initial task of the National Commitice will be to
draflt a WORKPLAN that identifics appropriate roles {or
key participants, compatible with the Decadce's goals, objcc-
tives, structure and required resources,

The Workplan should provide sufficient details to guide
both the action agenda and legislative initiatives

Consistent with the spirit of the International Decade,
individuals drawn from all broad-based community groups
in rcgions at risk from natural hasards should be involved
in formulating the national agenda Equally, there should he
participation at the regional level to encourage the usc of
common critersa in defining IDNDR projects.

E. Issues for the Decade and Suggested Priority
Activities

Creating the National/Regional Agenda is a complex
task because of the rapid evolution in how cach hazard is
viewed and managed and because of the limited resources
available for hazard mihigation Nonctheless, the extensive
hazard rescarch and mitigation activities of recent years
have resulied in a host of apportunitics for achicving mean-
inglul hazard reduction in the course of the Decade. These

Lo



opportunitics range from basic and theorctical research to
technology and policy implementation, and they affcct all
stages of the hazard mitigalion process, from pre-disaster
planning to post-disaster rcconstruction.

The following suggests arcas of activitics, likcly par-
licipants, and potential benefits, so that those considering
the merits of the International Decade for Natural Disaster
Reduction will have a sense of its potential breadth and

depth.

Prediction, Forecasting and Warnings
Actwvitics pertaining to prediction might include:

standardization of predictions and warnings
for a variciy ol hazards Lo assurc both
credibility and common understanding;

interaction with the media for proper dis-
scmination of both warning and action ad-
vice,;

evaluation of predictions aimed al improving
their credibility and value;

upgrading of the quality of warnings or of
their lead time; and

upgrading monitoring and warning sysicms
technology.

Land-Use Planning

Suggested land-use planning activitics arc:

develop risk and hazard maps within 2 years;

application of the knowledge of various
hazards to 7oning and other land-usc plan-
ning technigques;

coordination of land-usc planning among the
many government cntities involved;

lying of land-usc planning to hazard in-
surance programmes to assus¢ complemen-
1y, rather than cenflicting objcctive;

caucauon and training of local government
officials and land-usc planners in addressing
hazard risks; and

minimization of risk for critical (acilities, in-

[ ]
cluding the siting of hospitals, evacuation
routes, and hazardous facilitics.
Construction

This issuc arca might includce the following activitics:

reducing the vulnerability of existing residen-
tial housing;

improvement of design criteria for
carthquake, wind and flood resistance;

devclopment of mcans for testing existing
structures Lo detcrmine whether they arc
hazard pronc,

development of improved retrofit techniques
for exisling hazard-prone structures;

improvement of risk-bascd analysis for build-
ings and communilics;

improvement of siting and construction Lech-
niques for critical lacilitics;

training of architccts, engincers, and others
involved in design and construction in issues
associaled with natural hazard resistance;

development of construction techniques with
“controllable failure modes™ {c.g., for dams
and high-risc structures);

designing consumcr/occupant education
programmcs.

Lifeline Maintenance
Lifcline maintenance activilics might include:

location and vulncrability of critical
facilities (hospitals, cvacuation routes,
evacuation facilitics, telccommunications
equipment, emcrgency cquipment, and criti-
cal utilitics such as watcr, sewcr, and cnergy
lines) so as to reducc their cxposure 1o risk;

prevention or mitigation of the effects of
fires following carthquakes;

proccdures for maintaining critical services
under disaster conditions;

WL



» rapid damage control, assessment ahd
repair/restoration of systems.

Insurance
Insurance activitics might include:

e cvaluation of the rolc of the private
insurance industry in fostering hazard-resis-
tant design and construction;

« dcvelopment of public programmes and
their impact on privatc scclor investment in
hazard-pronc arcas;

e incorporation of hazard rcduction critcria
into aid programmecs [or such facilitics as
schools, residents, highways, airports, in-
dustrial devclopment lacilitics and recrea-
tion arcas;

e improved corrclation of insurance costs with
likely risks; and

o mandaling of insurance as a mcans for reduc-
ing cxposurc by intcrnalizing the cost of risk
into public and private decision-making
Proccsscs.

Public Awareness and Formal Education
Public awarcncss cducation activitics might include:

¢ public knowledge of loss reduction pos-
sibilitics through comprchensive and in-
tegrated multi-hazard and multi-scctoral
initiatives.

» information to the general public, as wcll as
decision-makcrs, and prolessionals on
successes in Loss Reduclion Programmcs,
drawing cxamples {rom Lhe Caribbcan and
rclevant international cascs such as :-

a. Gilbert and Hugo Hurricanc Warning
h. Jamaica Flood Plain Mapping Project
Pucrto Rico Earthquake and Landslide
Mitigation Project

Cuba Hurricanc Reduction

San Francisco Arca Earthquake
Mcxico Earthquake

Columbia Volcano

o

® e e

s target informaltion of their own risk and vul-
ncrability to polential victims, local organiza-
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tions representing potential victims, and the
emergency scrvices and resource agencies
(including NGOs and the private sector)
likely to respond to crisis needs.

develop systems for dialoguc and fccdback
from the potential victims through
workshops, public fora, etc. Utilize mass
communications, polling and pereeption
studics mcthodoiogics to design appropriale
programmcs rclevant to the social, cultural,
political and social context,

improve networking systems with caviron-
mental, community development, scicnce
and tcchnology, profcssional and other inter-
¢st groups who share similar cnvironmental
preservation goals.

Formal Education activitics might include:

deveiopment of formal training programmes
for hazard reduction specialists, covering not
just post-disaster response but also pre-dis-
aster planning relating to land-use, tclccom-
municalions, CMCrgency scrvices,
infrastructure protection, building codes and
hazard mapping;

introduction of hazard miligation concepts
into coursework in architecture, civil cn-
gincering, geology, land-use planning,
financc, insurance, and other subjccts con-
tributing to the hazard reduclion cycle;

provision for the continuily of rescarch and
application cfforts aftcr the Decade has
clapsed by assuring a reliable supply of
traincd personncl with advanced university
dcgrees to carry on and strengthen the work
ol reducing the conscquences of natural
hazards;

development of programmes that cut across
individual hazards, so that mitigation tcchni-
qucs do not work at cross-purposcs and cf-
licicncics in the provision of mitigation
scrvices are provided elliciently; and

development of curricula for primary, sccon-
dary and tertiary educational inslitutions to
raisc the fevel of awareness of the general



public about how to plan for and respond to
natural hazards.

Post-Disaster Programmes
Suggested posl-disasler programme arcas arc:

e lraining of cmergency scarch and rescuc and
medical workers;

« maintenance of the public health; and

¢ mecting of inlrastructure nceds.

Social Science
Suggesicd social scicnce activity arcas arc:

+ understanding of public attitudes in regard
to low-probability, high-risk cvents, such as
earthquakes, volcanic cruptions, or tsunamis;

e dcvclopment of a means for conveying warn-
ings or instructions in an cfficicnt and unam-
biguous manncr whilc avoiding panic os
disbeliel;

s identification of similaritics and differences
in behaviour when conlronting various
hazards, and application of this knowledge
to improve hazard mitigalion practice; and

o study of cultural issucs that affcct the
delivery and undcrstanding of mcssagces on
hazard risk and the responsc (o this risk.

Intra and Intergovernmental Issues
Governmental issucs might includc the following:

e strengthening of communication links among
officials;

o building of improved links among central
and iocal lcvels of government;

o assuring that the ccntral government
receives inputs from officials at local levels;
and

¢ development of efficicnt lines of authority
for dccision making in single and multiple
hazard cvents.

Demonstration Projects
Such demonstration projects might include:

performance of a multihazard risk asscss-
ment for a sclected region, including analysis
of the reduction in risk offered by various
mitigation strategics; such a demonstration
project could be lollowed by disseminating
what is Icarncd to other arcas of the country,
as well as to other nations through the
IDNDR [ramework;

performance of jointly fundcd activitics
among various lcvels of government and the
private scctor {c.g., lhe insurance industry)
so that costs ar¢ sharcd cquitlably and all par-
licipants arc commilted to implcmenting the
results; and

evaluation of such projects to deteemine
their general validity and potcntial for broad
disscmination,

Basic Research
Basic rescarch activitics might include the following:

identification of key rescarch arcas in which
potential advances could lead 1o significant
improvements in the cflectiveness or efficicn-
cy of hazard mitigation,

identification of key cquipment and other
facilitics nceded o continuc significant ad-
vances in hazard miligation;

comparison of rescarch requircments lor
diffcrent hazards to identify common re-
scarch opportunitics;

identification of skill groups critical to assur-
ing continucd advances in hazard scicnee;
and

agrecment on suggested roles for the govern-
ment, universities, and others in supporting
rescarch, Iraining, and implcmentation ac-
Livities.
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Data Handling and Information Flow
Suggested activilics are:

clarification of the role of the mcdia in dis-
scminating pre-disaster warnings and in
rcporting on post-disaster nceds - both in
support of the affccted community and the
genceral public;

improvement of data volume and quality via
upgraded scnsors and reporting mechanisms;

standardization of data particularly on an in-
tcrnational level, to improve their
comparability;

implementation of improved data storage
and retricval; and

development of enhanced analytical
mcthaods to improve prediction.

Regional Activities
Rcgional activitics might be:

cstablishment of a Caribbcan focal point, as
appropriale, to liaisc with the United Na-
tions Scerclariat, which is responsibie for
coordinating the Intcrnational Decade for
Natural Disastcr Reduction;

intcraction and coopcration among national
committces or with counterpart organiza-
tions formed by countrics participating in
thc IDNDR;

communication with forcign and internation-
al organizations or institutions representing

the disciplincs and professions associated
with natural hazards;

development of a consistent regional
moniloring and tclecommunication systcm
to providc carly warning for common naltural
hazards;

development of consistent data basc
mcthodologics Lo improve the accuracy of
dala collcction and 1o enhance availability;

comparison of altcrnative technological, cul-
tural, sociological, geopolitical mcans for ad-
dressing similar hazards;

disscmination of information from the
hazard reduction community in other
countrics and transmiltal throughoul the
Caribbean region of informalion offcred by
other countrics; this would include
significant rcscarch activitics and results,
publications of broad interest, and an-
nouncement of conlcrences or other special
calendar events;

coordination of coopcralive scieatific and cn-
gincering investigation through appropriate
rcgional agencics,

promotion of the timely planning of actions
to follow the occurrence of a natural disaster
and the signing of bilatcral and multilateral
agreements for implementing these actions;
such planning should cover the provision of
mutual assistance, the sending or receiving
of rclicf missions, and the performance of
post-disaster studics.
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