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LETTER OF TRANSMITTAL

1 June 1989

It is with great pleasure that I convey to you today the report of the
International Ad_Hoc Group of Experts for the Internationa: Decade for Natural
Disaster Reduction. It has been a distinct honor for me vc chair this Group, and
my colleagues and I thank you for providing us this opportunity to serve the world
community. As their chairman, I also thank the members of the Group for their
individual and collective wisdom and for their extraordinary effcrt and concern for
this important endeavour.

On behalf of the Group, I wish to note with appreciation the valuable support
and assistance provided us by the Director-General for Development and
International Economic Co-operation, Mr. Ripert, and his successor Mr. Blanca, as
well as his staff; by the United Nations Disaster Relief Co-ordinator Mr. Essaafi;
and by the staff of the secretariat formed to support our Group's efforts. I also
wish to thank the members of the Working Group of the United Nations Steering
Committee, chaired by the Deputy to the United Nations Disaster Relief
Co-ordinator, Mr. Einhaus, who contributed to the meetings of the Group and to this
report.

We sincerely believe, as stated in the Group's Tokyo Declaration, that the
Decade is both a moral imperative and an opportunity for the world community, in a
spirit of global co-operation, to use the considerable existing scientific and
technical knowledge to alleviate human suffering and enhance economic security.
Fatalism is no longer acceptable; it is time to bring the full force of scientific
and technological advancement to reduce the human tragedy and economic loss from
natural disasters. We must take an integrated approach to disaster reduction,
bringing new emphasis to pre-disaster planning, preparedness and prevention, while
sustaining our post-disaster relief capabilities. Our humanitarian efforts must be
broadened to encompass disaster-resistent investment as well as timely warnings in
which people at risk receive, understand and act upon the information conveyed.

The Decade offers an opportunity for t e United Nations to demonst.ate its
catalytic ability to bring together the diversity of e£kills, resources and grcups
needed to stem the losses from natural disasters. The United Nations is the forum
for all nations to come together in peace. 1t has the moral authority to call for
disaster reduction efforts by all nations, including the developing ones where the
toll from esuch disasters is most tragic in terms of both human losses and economic
development setbacks. Further, the United Nations system has in place many
programmes that pronote various aspects of disaster reduction and, through greater
co-ordination and enhanced visibility, can accomplish more in the years ahead.

H.E. Javier Perez de Cuellar
Secretary-General

tUInited Nations

New York, N.Y. 10017
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Exploiting the strengths of these ongoing programmes, including their outreach
efforts nationally and regionally, is critical to disaster reduction.

The Decade is also an opportunity for the United Nations system to work in a
unique co-operative way with experts and organizations at the national and
international levels. The Group of Experts envisages a Decade framework that
facilitates the participation of all parties capable of making important
contributions to the Decade. It might well serve as a model for future
international activities.

A concerted effort that leads to tangible reductions in losses by the year
2000 requires a co-operative effort of all nations; the scientific, technological,
and health communities; business and industrial groups; voluntary organizations;
donor groups; the media; and others. The goals of the Decade, s presented in
General Assembly resolution 22/169, can be achieved only if all prospective
participants embrace the Decade as their own and become committed to its success.

We envision the United Nations and its system of organizations as both a
catalyst and facilitator in Decade activities. Inclusion of the Decade on the
United Nations agenda itself adds to its visibility and moral imperative. In
addition, however, the United Nations can help shape and implement the
international organizational elements and can participate through the many relevant
programmes within the United Nations system.

The Group recognizes the need for this Decade to be an extrabudgetary activity
for the United Nstions and suggests an organizational structure that is low in cost
yet highly effective in facilitating the participatio: of ail interested parties.
Specifically, the Group recommends your appointing a small (5 to 10 members) Board
of Trustees consisting of eminent personalities and a Decade Committee composed of
20 to 25 disaster mitigation experts from all parts of the world, serving in their
personal capacities. Both would be supported by a small secretariat. A Trust Fund
for the Decade should be established to support these entities as well as to
pror .te projects of merit. The report also describes a mechanism to enable all
prospective participants to contribute to Decade planning. This small and
efficient organizational structure should prove effective in co-ordinating national
programmes and global activities.

At our final meeting in Tokyn, the Group reaffirmed the importance of the
Decade and urged thet everything possible be done to sustain the growing momentum
the concept has generated throughout the world.
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Let me thank you again for providing the International Ad Hoc Group of Experts
with the opportunity to clarify the means for implementing the International Decade
for Natural Disaster Reduction. We hope that our report will be useful to you, and
we stand ready, as individuals and as a group, to provide further assistance.

Sincerely,

(Signed) Frank PRESS
Chairman, International Ad Hoc
Group of Experts
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I. INTRODUCTION
1. Each year, planet Earth experiences countless natural events: 100,000

thunderstorms; 10,000 floods; thousands of earthquakes, wildfires, landslides and
tornadoes; and hundreds of volcanic eruptions, tropical cyclones and locust
infestations.

2. In the past 20 years, these natural phenomena have killed perhaps 3 million
people. About 1 billion have been adversely affected by natural disasters and have
suffereéc homelessness, other devastating hardships, ill health and severe economic
loss.

3. In 1988 alone, three major disasters captured world attention because of their
enormous impacts on life and property. Hurricane Gilbert raged through the
Caribbean, causing immense physical damage and economic losses running into the
millions of dollars; tloods in Bangaldesh claimed 1,500 lives and severely affected
45 million people; and an earthquake in Armenia, Union of Soviet Socialist
Republics, killed more than 25,000 people.

4. The international community has been generous in providiug emergency relief to
the victims of disasters, and its financial and human commitment has been
increasing. But this action, concentrating on the immediate post-disaster phase,
has not addressed the basic causes of the problem. Frequently not enough
preventive action is being taken to reduce the vulnerability of human societies to
damaging events. Although many natural events present the potential for loss of
life and physical damage, the degree of vulnerability of a community can be reduced
by coherent policy action. On the basis of these considerations, the General
Assembly, at its forty-second session, adopted resolution 42/169, by which it
decided to designate the 1990s as the International Decade for Natural Disaster
Reduction.

5. Tiie Decade is the first concerted attempt on a global scale to reduce the
impacts of natural hazards. It aims to achieve this reduction by developing an
integrated approach to the reduction of disasters' impacts on human life and on
property. It could include action designed to stimulate and encourage improvements
in data gathering, more widespread application of forecasting and warining
technology, improved techniques for disaster preparedness, changes in public
attitudes towards disaster reduction and increased community participation,
training and education of an increased number of technicians and specialists,
co-ordinated research, and like measures through programmes and projects at the
international regional, national and local levels.

6. The Decade mainly addresses the rapidly acting natural hazards - earthquakes,
tsunamis, volcanic eruptions, landslides, avalanches, tropical cyclones and other
windstorms, floods and wildfires - as well as those impacts of drought and locust
infestations that are amenable to the approaches being developed for rapid-onset
events. The relative prevalence of these hazards and the possibility of new
hazards arising from environmental change also merit consideration.
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7. By chance or by design, disaster reduction has so far been event based; the
Decade will promote an integrated approach to natural disasters by applying
knowledge gained about one type of disaster to benefit those affected by others.

8. Humankind already possesses much of the knowledge needed to reduce suffering
and property losses induced by disasters. 1In most cases, difficulties have arisen
in applying this knowledge to protect both people at risk and the vulnerable places
where they live.

9. A disaster can be defined as any disruption of the human ecology that exceeds
the capacity of the community to function normally. A disaster is not the
inevitable result of a natural hazard of great magnitude, and, conversely, a
disaster can result from a natural hazard of relatively small magnitude. Thus &
particular event may cause serious disruption in one community and require
international assistance to restore the normal functioning of society; in another
community, a like event may cause relatively minor disruption that could be settled
with routine emergency management procedures.

10. Whether a community is at risk of a natural disaster is a function of the
nature of the physical event (i.e. the hazard) and the vulnerability of the
community to the hazard. The hazard can be quantified in terms of the physical
severity of a natural phenomenon and the probability of its occurrence.

11. The vulnerability of a community is made up of the social factors that
predispose the community to suffer the impacts of the hazard. Thus vulnerability
depends on several factors: the perceived value of human life in the political
system, population concentration, the degree of economic development, institutional
efficiency, ability to respond to disruptions, the extent of modifications to the
environment (both built and natural), and the structural integrity of individual
elements at risk. For example, in an earthquake-prone region, dense population and
social pressures to provide low-cost housing can lead to the construction of
buildings that are unable to withstand an earthquake - despite the fact that
earthquake-resistant structures are technically feasible and that policy makers are
aware of the possibility and consequences of such an event.

A. Rationale for an Internatjonal Decade for Natural
Disaster Reduction

12. In recent times, the majority of the fatalities and the most damaging economic
losses have been borne by the developing countries, and in the least developed and
most highly populated regions the number of fatalities from natural hazards appears
to be increasing. In addition to the lives lost, the casualties and the residual
disabilities, the effects on the economy and the development of these regions are
increasingly grave. Direct physical losses in addition to those caused by
interrupting the economy, compounded by the costs of rebuilding homes and
industrial facilitiss and of restoring water supply systems, health facilities and
other infrastructure, too often represent a significant part of the gross natic ..
product. It is clear that natural disasters not only limit but actually set back
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development. The longer-term impacts associated with increased health hazards,
decreased agricultural production, loss of natural resources, interrupted economic
development and a lack of confidence in investment in future develooment far
outweiyh the tangible losses at the time of the disaster.

13. The impacts on industrialized countries tend to be less serious than the
impacts on developing countries. By and large, the industrialized country has the
resources to give advance warning, plan and mobilize, and therefore minimize the
impacts in terms of both human and economic losses. There are, however, many
instances in which communities in industrialized countries are placed at undue (and
often great) risk, znd there are ample opportunities for further disaster
mitigation,

14. A high level of environmental alteraci~n often increases vulnerability to
disasters (for example, deforestation exacerbates floods, altering steep slopes
causes landslides, and overcutting vegetation and overgrazing may . .ad to
desertification). 1hus, unless there is a socio-political will and a means to
direct development in a way that enhances collective security, development can
increase vulnerabil’'y.

15. In both industrialized and developing countries, there is a reluctance to
spend money to prevent disasters, especially when the frequency of hazardous
phenomena is perceived as beir~ ‘ow. After a disaster, however, policy makers tend
more easily to adopt policies and make decisions in favour of preparedness and
prevention activities. Long-term planning and disaster management should become a
part of normal government administration and development policies.

16. Efforts to reduce the liyacis of natural disasters will gain far wider
acceptance if they are perceived as a means to protect economic development and
improve living standards rather than to mitigate some hypothetical, localized and
infrequent event. Too often, even large-scale investments for development have
been destroyed by events that were natural in origin but that brought important
negative consequences to a vulnerable society because of either human action or
inaction.

17. The magnitude of the losses and the problems faced by vulnerable developing
nations, and in wnany instances by industrialized nations as well, may appear to
defy solution. The International Decade for Natural Disaster Reduction is an
opportunity for the world community to use the knowledge gained in recent decades
to reduce the damages from natural disasters while increasing the security of
economic development efforts. For example, a flood control programme combining
watershed management, reforestation, irrigation agri.. lture and land use planning
can reduce disastrous flooding damage and promote a higher standard of living both
within and beyond the area impacted. The implementation of an effective disaster
prevention programme in many regions may require organization and education far
exceeding the economic capacity and organizational ability of a single nation.
Consequently, regionally integrated programnes will be needed.
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18. The new ecological and economic interdependence of world communities does not
allow any country to remain in isolation either to bear the consequences of natural
disasters alone or to avoid the responsibility of caring for others.

B. An integrated approach to disaster management

19. The International Decade provides the broad vision and concrete actions that
are needed to reduce the impacts of natural hazards on increasingly vulnerable
societies. The Decade would employ an integrated approach comprising various
efforts aimed at changing public attitudes towards hazard mitigation, creating
programmes at the international, regional, national and local levels to implement
effective mitigation strategies, co-ordinating research data gathering and
information sharing, training more specialists and initiating pilot projects. The
knowledge to reduce human and property losses substantially is available. The
Decade is the time to apply that knowledge effectively.

20. Traditionally, a hazard-specific approach has been taken to disaster
mitigation. For tne Decade, whose goal, as identified by the General Assembly, is
"to reduce ... loss of life, property damage and social znd economic disruption
caused by natural disasters”, it is more rational to develop an integrated approach
to disaster mitigation. This approach takes into account the similarities in
impacts and in responses that transcend the differences in physical causes of the
disasters.

21. In addition to addressing disasters in general, policy makers throughout the
world should adopt an approach that integrates the full range of disaster
management activities. The suggested activities can be classified as prevention,
preparedness, relief, or research, and they apply to all physical classifications
of natural disasters.

22. Prevention includes the following activities carried out well in advance of a
possible disaster:

(a) Development of scenarios of potential disasters;

(b) Improved understanding of the risk by assessing the physical potential of
natural phenomena that may affect communities (hazard mapping) combined with
assessing population exposure and other indicators of vulnerability (vulnerability
mapping);

(c) Formulation of government policies and regulations:

(d) Installation of detection and warning systems;

(e) Education of the public and training of emergency teams:

(£) Active prevention, including land-use restrictions, environmental

management such as revegetation and reforestation, and application of structural
engineering measures.
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23. Preparedness includes the following activities undertaken during the
pre-impact and impact periods:

(a) Operation of detection and warning infrastructure)

(b) Dissemination of warnings and instruction for actions to reduce impacts
on the individualy

(¢c) Communication of information Lo and from communities at risk before,
during and after the disaster.

24. Relief includes the following activities in the post-impact period:

(a) Provision of emergency post-disaster relief, including search and rescue,
health services and lifeline reconstruction;

(b) Planning for and implementation of longer-term rehabilitation programmes,

25. Research includes the following activities aimed at eliminating gaps in
knowledge and at providing new means to mitigate d.sasters:

(a) An increase in the knowledge base in specialized fields;

(b) Improvement of monitoring systems and data bases;

(c) An increase in the effectiveness of communications to communities at risk;
(4) Development and demonstration of new means for combating Adisasters.

26, The experience of the industrialized countries shows +hat there is
considerable opportunity to reduce the vulnerability of a community even when there
is no opportunity to modify the hazard itself. The technological expertise nnd
knowledge are available but are not being properly applied. If brought to the
attention of decision makers in both the developing and industrialized worlds, this
body of scientific and technological information can help shift the emphasis of the
world community to pre-disaster planning, preparedness and prevention while
sustaining post-disaster relief capabilities. 1In fact, this changed focus is the
major policy action required for a successful Decade. Its implementation will

require:

(a) The involvement of all levels of the community, from worldwide down to
the local level;

(b) Co-operative exchanges to disseminate existing knowledge on technical
agspects and methods of education and information transfer;

(¢) Co-operation to maximize research efforts and exchange ideas anad
techniques across disciplines.
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27. These efforts require a high degree of world mobilization towards prevention
and mitigation that is, to a policy based on pre-disaster action rather than on
post-disaster reaction.

II. PROBLEMS AND OPPORTUNITIES

28, Natural disasters result from inadequate planning, preparedness and prevention
measures., Hazards lead to disasters when a community is i1l prepared, is exposed
unnecessarily, is unable to provide nr use warning signals effectively, and is
unable to mobilize a prompt and effective post-disaster recovery effort. The key
elements of preparedness - whether in an industriaslized or developing country - are
the same for all types of hazards. Although prediction capabilities have
identified high-risk areas, often the impacts are particularly severe when the
frequency of the hazard is low and preparedness is wanting. An integrated approach
to hazard reduction, which addresses all aspects of vulnerability and emphasizes
planning and preparedness, is the key to avoiding disasters.

A. Natural. disasters included in the Decude
1. Natural dlsasters

29. FEarthquakes, by their localized intensity and present unpredictability, are
among the most devastating disasters of natural origin. They have been responsible
for the death of perhaps 1 million people in recent decades. Certain areas of the
globe, such as the Pacific rim, are known to be particularly at risk, but other
areas reportedly not affected in recent centuries may be struck by unexpected
selsmic activity.,

30. Volcanic eruptions can also have devastating effects, and there are major
historical and recent examples of cities left in ashes or buried in volcanically
induced mudflows. Although major disasters are rare because most volcanoes are
remote from large population centres, the 1985 eruption of Nevado del Ruiz,
CColumbia, resulted in the loss of 22,000 lives. The potential for disasters
remains significant, however, and mudflows induced by volcanic eruptions have
cansed major destruction.

31. Landslides are frequently caused by meteorological or seismological events
that. trigger the movement of unstable slopes. This instability is often
exacerbated by the denuding of hills. Although the affected area is normally much
smaller than in most of the other types of hazards, landslides are numerous and
especlally severe in densely populated areas, particularly in developing countries.

3J2. Tropical cyclones called hurricanes, typhoons and cyclones in different parts
of the world, can have wind velocities approaching 350 kilometres per hour, rains
exceeding 80 centimetres in just a few days, and storm surges of B metres covering
hundreds of square kilometres. A single such storm can lead to more than 100,000
casualties. In addition to tropical cyclones, windstorms include localized
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tornadoes that can create wind speeds of 500 kilometres per hour, leaving a wide
swath of destruction in their wake. Thunderstorms can cause locslized high winus
and heavy rainfall, leading to flash floods. World wide, wind-related disasters
cause an annual average of 30,000 deaths.

33. Floods, which stem from the extreme rainfall of typhoons, cyclones and
monsoons, are the principal cause of cyclical catastrophes in certain areas,
Rlverine flooding is caused by heavy rainfall, protracted snowmelt, or a
combination of the two. Floods can also be caused or exacerbated by changes to the
earth's surface from improper farming practices, deforestration, wildfires,
urbanization and unwise interference with the natural environment. Global warming
has the potential for raisiug sea levels, thus exacerbating coastal flooding.

34. From 1630 to 1985, flools impacted on some 185 million people, with perhaps

20 million left homeless and about 30,000 dead. It is a matter ot grave concern
that such events are both more frequent and more disastrous in the developing
countries, creating a virtual disaster belt around the equator. Expansion of
cities and settlements int.o [lood-prone areas is increasing the potential for flood
damage.

35. Tsunamis, large oceanic waves usually generated by a submarine earthquake or
volcanic eruption, increase in amplitude as they advance towards the shore, where
they become extremely damaging. Most countries along the Pacific rim and all the
Pacific islands are vulnerable.

36. Wildfires spread freely without control, scorching and devastating wide areas
of land, There is no clear-cut difference between natural fires and those of h'man
origin. As with other natural hazards, the location of communities in areas at
risk is a pre-condition to disaster. The buildup of biomass fuels determines the
intensity of wildfires, and the worst disasters occur where fires are infrequent.
The phenomena that drive wildfires across the landscape are dominated by natural
forces, including the availability of biomass fuel, which may be accumulated
naturally or modified by people.

37. Drought is a complex environmental phenomenon, including long-term
climatologic changes and wide-scale ocean/atmosphere interactions as well as
ecological deterioration of human origin. The management of drought as a natural
disaster has many factors in common with management of disasters of more sudden
oaset. Drought predisposes the environment to several rapid-onset natural hazards,
including locust infestations and, in many insiances, flash floods. Drought alone
causes large agro-ecological damage and seriously disrupts socio-economic life.
Over this century, droughts have tended to intensify as a result of accelerating
deforestation and l»-ge-scale so0il erosion, especially in Africa; their management
globally has become a matter for urgent action.

38. Locusts are a significant threat to agriculture in central-eastern and north
Africa, the Middle East and west Asia, periodically breaking out in swarming
plagues. Locusts survive in remote, often semi--arid, areas where they escape
detection and surveillance. Some swarms become as large as 40 to 80 billion
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insects, weigh 80,000 tons, and devour this weight in food each day. They feed
largely on grasses and related crops, taking the growing naths as well as the
leaves, flowers, fruits and seeds. The losses sustained uring an extended locust
outbreak do untold damage to agriculture, livestock production and the forest
ecology of a large geographical region.

39. Industrial disasters are included in the Decade to the extent that they can be
triggered by natural hazards or are secondary to natural disasters. In addition,
emergency planning, if well-designed for natural hazards, also serves in cases of
industrial (technological) disasters.

2. Other disasters

40. The preceding sections describe a broad array of natural phenomena that often
trigger disastrous events. The listing is not exhaustive; nor can it reflect
future, as yet unknown, types of disasters. For example, a newly recognized hazard
is the periodic and sudden release of trapped carbon dioxide from deep crater
lakns, as evidenced by the outburst in Luke liyos, Cameroon, that caused some 1,700
deaths in 1986, It is likely that within the Decade hazards that have been minor
until now will become more prevalent and severe. This difference could be due to
physical or biological changes in the environment because of degradation, warming
or disproportionate growth in numbers of certain species of insects or other
pests. The full implications of environmental degradation, and of global warming
in particular, for causing natural disasters have yet to be appreciated.

3. Multiple disasters

41. Although the major disaster types are described separately, such natural
catastrophes more often occur as complex, multiple, interrelated processes either
concurrently or as chain reactions rather than as isolated and discinct phenomena.
An earthquake triggers a submarine landslide, which also causes a tsunami, which
generates floods, which destroy property and kill people. The strong winds of a
tropical cyclone cause extensive damage, the associated storm surges flood
low-1lying coastal zones, and the associated intense rains induce flash floods and
landslides where slopes are steep and basins are small. Volcanic eruptions are
sometimes accompanied by severe lahars (avalanches of mud, melted snow, ice and
volcanic debris) and mudflows as well as by floods from melted snow or wildfires in
fire-prone vegetation., Secondary health hazards result from the application of
chemicals for locust control.

42. Natural disasters can trigger major industrial calamities when vulnerable
critical installations such as dams, pipelines, depots, and chemical plants are not
adequately protected by engineering techniques.

43. This complex etiology of disasters, as well as common approaches to
confronting the different hazards, suggest that the Decade will be markedly more
effective if an integrated hazard management approach is taken.
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B. lIlmpediments to disaster reduction

44. Experience shows that, especially in developing countries, a number of
impediments to effective disaster reduction must be combated if the Decade is to bhe
successful, They often include the following:

(a) The conviction among governmental decision-makers and planners regarding
the value of comprehensive disaster mitigation plans;

(b) The shortage of personnel trained in disaster mitigation techniques and
of skilled disaster preparedness and relief personnel, leading to an understanding
of disaster plans among those who are expected to implement them;

(¢c) The disaster prevention information in educational programmes;

(d) The serious difficulties of maintaining disaster awareness and developing
an efficient warning system where disasters are potentially severe hut infrequent;

(e) The reliable and detailed documentation of disasters, their effects,
emergency plan and warning systems performance, and lessons learned in most
developing countries;

(f) The limitation of disaster planning activities in most developing
countries to emergency relief and their aexclusion from economic development plans)

(g) Limited co-operation for disaster planning and preparedness as well as
post-disaster relief among neighbouring nations in a region or among nations
exposed to similar hazards;

(h) The growth of urban centres leading to population congestion and
expansion into disaster-prone areas (e.g., flood plains, lowlands, coastal areas
and unstable hill slopes);

(1) The understanding of tne merits and relative cost effectiveness of
planning and preparedness measures;

(3) 1Individuals' perceptions of costs and regulatory restrictions associnted
with many disaster prevention measures.

C. The Decade as an opportunity to link ongoing ackivities

45. Over the past two decades or so, the most effective disaster reduction
programmes have introduced significant changes in the approach to natural
disasters. Such programmes no longer consider disasters as an inescapable fate of
nature but as phenomena often amenable to prevention and certainly to mitigation.
Consequently, the response to natural disasters has shifted from post facto
lnprovization based on stereotypes to anticipation and a managerial approach hased
on research.
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46. These new approaches are possible because basic research has contributed much
to a better understanding of the causes of those natural phenomena which often
result in disasters. Moreover, modern technologies have been develcpad that
decrease the vulnerability of buildings and other elements of socio-economic life.

47. 1In some parts of the world, high, often capital-intensive, disaster management
technology is being applied with ~onsiderable success. But damage levels contlnue
to rise because of increasing pressures to build in hazard-prone ar-eas and because
of the proliferation of chemical plants and other poteatially dangerous
technologies. Engineering measures, unfortunately, often encourage complacency and
disregard for preparedness and, as a result, can work at cross-purposes with damage
reduction,

48. Warning systems have substantially reduced the losses from some hazards (i.e.,
floods, storms, drought and wildfires). There are opportunities to install
existing systems in developing countries, to expand education pronrammes so that
the population reacts positively to warnings, and to establish warning systuns for
other hazards as new knowledge becomes available.

49. The Decade must involve and build upon the strengths of existing programmes
and institutions at the international, regional, national and local levels,
including scientific and technological professional societies, voluntary
organizations, United Nations sponsored and other international and regional
programmes, business groups, and educational institutions.

50. It is envisioned that programmes for the Decade will include training and
implementation related to strengthening existing structures and to buiiding
resisrtant structures and lifeline and health management systems, hazard mapping,
land-use control, early warning systems, emergency preparedness, risk insurance,
and recovery planning. Although much proven technology clearly existe, recent
disasters point to the need for adaptive research and transfer of appropriate
technology to areas that are less well prepared. Special emphasis must be placed
on retention and ongoing training of personnel as well as on continued support for
equipment and facilities.

D. The Decade as an opportunity to apply sclentific
angd_technological breakthroughs

51. Recent advances in science and technology, including improved under:tanding of
weather phenomena, the behaviour of the Earth's crust and factors affecting climate
changes, have been made possible by enhanced data gathering, management and
dissemination. In addition, improvements have been made in structural engineering,
public education capabilities and training facilities. These advances in

knowledge - from the causes uf natural hazards, to means for predicting their
onset, to techniquis for resisting their forces - make launching the Decade
propitious.
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52. New instruments and enlarged networks collect more and better Jdata on natural
phenomena and their intensity and occurrence than in earlier years. Improvements
in computer-based data management have led to improved understanding of underlying
phenomena such as the plate tectonics theory and to general circulation models of
the atmosphere. There are opportunities in the Decade for extension and
integration of existing data bases using advanced computer technology.

53. Another important breakthrough has been data gathering by satellite, which
readily provides information globally. Satellite data, for example, are extremely
instructive when coupled with ground truth «ata and remote imaging after a
disaster. They are especially valuable when compared with data and imagery
acquired at a time of normality (i.e., beforc a disaster). Enhanced co-crdination
can ensure that the aggregate of future develcpments in observations from space
will cover the world's most vulnerable .veas with sufficlent fregquency to yield
information of value to hazard warning in all regions at risk.

54, Satellites are a powerful new resource in weather forecas*ing and monitoring
of drought, storms, volcanoes, locust swarms and wildfires. They are now used in
the tsunami warning system and in weather monitoring. Satellites have many other
applications in hazard reduction: mapping of land forms prone to landslides and
flooding, monitoring fuel conditions conducive to the outbreak of wildfires,
identifying the tracks of tornadoes where thoie are no reliable climatic records
and providing information needed to determine likely directions for desert locust
invasion.

55. Although the mitigation of atmospheric disasters has made much progress
through regional and international co-opecation in the World Meteorological
Organization (WMO) World Weather Watch (WWW) system (for example, through the
establishment of regional cyclone committees and warning centres and the
construction of satellite platforms), in many countries the need for the
establishment or improvement of early warning systems remains. WWW makes
standardized weather observations, prepares weather forecasts and disseminates the
data and forecasts globally. Owned and operated 160 centuries, WWW has three basic
components: a global observation system, a ulobal telecommunication system and a
global data-processing system. It could be a prototype for other co-operative
endeavours to enhance preparedness and early warning.

2. Structural engineering

56. Prediction of the onset of geological hazards has made little progress in
recent years, and short-term earthquake prediction will probably not be achievable
during the Decade, despite ongoing research. At the same time, however,
earthquake-resistant design has proven very effective, and advances have been made
in the design of bulldings to resist wind forces, both at modest cost increments.
This positive situation must be balanced ajainst the reality of the existing stock
of unprotected buildings that will require focused attention during the Decade.
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Technical guidance and economic incentives will be needed to ensure that the
currently vulnerable building stock is either removed or strengthened.

3. Public education

57. Inadequate preparedness and prevention measures against natural hazards
aggravate disasters greatly. The community may be ill prepared, exposed and
vulnerable, and may have little or no information on the nature of the hazard or
what to do and be unable to mobilize a prompt and effective post-disaster recovery
effort. Informed individuals will have taken preparatory steps to reduce hazard
risks and will be able to take appropriate action when given a timely warning.
Primary recovery and relief generally rest with the affected community, and
adequate preparation of the public and training of the local community in rescue
and self-help are critical to their safety and survival.

58. In many countries, the communications media are a major messenger. In
addition to their conveying early warning and post-disaster information, they can
contribute to public understanding of disasters and awareness of opportunities for
self-protection. It seems natural that the media would become both the
spokesperson in the event of danger and a conduit for a gradual education of tne
public about disaster preparedness and mitigation. The media can enhance public
understanding and support for land use control, building regulations, evacuation,
and other prevention measures.

4. (Closing gaps in regearch

59. Although the application of existing scientific and engineering techniques to
disaster management can reduce losses, there are still gaps in knowledge and
failures in technology transfer. For instance, the mechanism of origin of some
disaster phenomena, such as earthgquakes and volcanic eruptions, is not yet well
understood, making their short- or long-term prediction or assessment of disaster
potential highly uncertain. Similarly, because the vulnerability of some populous
areas 1s unclear, it is difficult to judge the cost effectiveness of potential
mitigation measures. These points suggest that, in addition to application of
existing knowledge, some part of the Decade's activities should address gaps in
knowledge.

III. THRUSTS OF THE DECADE

60. In its resolution 42/169., the General Assembly specified several goals to
reduce the loss of life, property damage, and social and economic disruption from
natural disasters. For the Ducade to attain these goals, a detailed implementation
plan that is both feasible and cost effective will need to be developed after the
General Assembly adopts a framework for the Decade at its forty-fourth session.

Best Copy Avallable
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61. The first point to be made relative to these goals is that disaster reduction
is possible. Although the examples of successful mitigation given in his section
for the most part relate to individual types of natural disasters, the lessons
learned can apply to some degree to all disasters in all countries. The second
point is that, given the limited resources available, integrated disaster
preparedness is the appropriate course of action everywhere. Third, the
recommended framework required for the Decade derives directly from the variety of
actions, institutional structure, co-ordination and control necessary for
integrated disaster management.

62. Transforming this framework into a plan of action with specific targets is
necessary if the Decade is to be successfully implemented. Such a plan of action
would set targets for activities in widely differing regions and at various levels,
establish procedures for allocating resources and would suggest estructures for
co-ordinating activities. This report sets forth the recommended thrusts and
framework for the Decade. As the next step, the Group of Experts recommends the
development of a programme agenda for constructing a plan of action.

63. Even before this agenda is developed, the following priorities are evident:

(a) Recognition that proper attention and adequate resource allocations to
planning, preparedness and prevention will ultimately lead to the reduction of
natural disasters;

(b) A shift in emphasis to pre-disaster planning and preparedness while
sustaining post-disaster relief capabilities:

(c) Public education to change society's perspective from fatalism to
awareness of the opportunity for disaster mitigation and the role of individuals in
protecting themselves;

(d) Development of scenarios of potential disasters to enhance disaster
awareness and develop the meanr for confronting and reducing such events;

(e) Establishment and/or enhancement of early warning systems compatible with
the requirements of the region:

(£) Development of reliable historical data bases for disaster risk
assessment for use in land-use planning, engineering design and related codes and
regulatioius to reduce vulnerability:

(g) The mapping of disaster-prone areas inhabited by large and vulnerable
populations;

(h) Integration of disaster prevention and preparedness into the national anc
local planning processes;

(i) Enhancement of organizational strengths and training of specialists to
improve disaster mitigation resources:;
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(j) Promotion and implementation of a regionally co-operative and integrated
approach to disaster reduction;

(k) Promotion of increased technology and knowledge transfer to those at risk.

A. Benefits of improved risk assessment, early watning
and response

064. Several recent events demonstrate the need to improve our understanding of
disaster risk, increase the number of early warning systems, and be prepared.

65. In December 1988, northern Armenia, Union of Soviet Socialist Republics, was
struck by an ear “gquake of about 6.9 magnitude. Tens of thousands of lives were
lost, four cities and hundreds of villages were badly damaged or destroyed, and
social and economic life was seriously disrupted. Intensive rescue and relief
measures, including participation trom about 70 countries, were undertaken. Most
experts believe that better earthquake-resistant building designs and construction
practices would have greatly reduced the consequences of that earthquake.
Disastrous results also occurred in Mexico City during the 1985 magnitude 8.1
earthquake, whose epicentre was about 350 kilometres away from the city. Some
10,000 people died and damage totalled an estimated $US 4 billion.

66. Much of the loss in these earthquakes could clearly have been averted had a
better understanding of the risk been developed and appropriate preparedness
measures been planned and undertaken. In particular, the consequences would have
been less severe if existing methods of long- and intermediate-range earthquake
assessment had been implemented and the results used to guide land-use planners,
architects and civil engineers if existing building codes had been enforced more
fully, and if the emergency communications system nd rescue operations had been
adequately planned. 1In particular, the understanding of the risk in Mexico City
would have been greatly enhanced had more accurate studies been undertaken on
microzonation - the identification and mapping of subsoil characteristics on a
localized basis. The need for improved microzonation applies to many other natural
disasters and hence to the advisability of launching a number of microzoning
projects throughout the world.

7. Observation of earthquake damage points up the desirability of a concentrated
mitigation effort at a specific site. For example, Mendoza, Argentina, a city near
San Juan, frequently suffers serious earthquake damage, and it could he a test site
for new mitigation approaclies. The project would include drafting a modern
huilding code, evaluating retrofitting procedures and educating professionals.
These people, in turn, would train engineers and technicians who are, respectively,
in charge of structural design and construction supervision and of quality contvol
in construction,

8. These experiences alsc suggest that an early priority for the Decade should be
to draft model scenarios and protocols for mutual assistance, including guidelines
for identifying needs and for developing assistance agreements between and among
nations. (See appendix I, paras. 3 and 4.)




A/44/7322/4d4.1
E/19848/114/Ad4.1
Engliegh

Page 22

69. Hurricane Gilbert, the strongest hurricane experienced in the Caribbean since
scientific observations began, affacted Jamaica and the Cayman Islands in 1988 but
led to surprisingly few deaths there. In Jamaica, the death toll was only 45, and
in the very exposed Cayman Islands there were no deatht. In comparison, uvamaica
lost more than 150 people in a wealer hurricane (Charlie) in 1951, when the
population was only half that of 1988. The main cause for this lesser number of
casualties was improvement in the warning system made possible by space technology,
coupled with a regional system for the timely delivery of warnings to the
threatened countries and, in the case of Jamaica, better knowledge of areas at high
risk from flooding. In addition, .Jamaica and the Cayman Islands had developed
national emergency response procedures and increased public awareness of both the
threat of severe weather and hurricanes and the need for planned responses to the
warnings at the individual, family and organizational levels. In both Caribbean
countries, these relatively low-cost measures reduced injuries and the number of
deaths.

70. Similar examples from other areas at high risk from cyclones, including Hong
Kong, Cuba and the Philippines, demonstrate the fact that the loss of life,
injuries and certain types of economic damage can be significantly roduced by the
systematic application of risk assessment techniques, better warning systems and
planned responses.

71. In November 1970, a tropical cyclone coincident with a high tide and heavy
rainfall occurred in Bangladesh, leaving more than 300,000 dead anc 1.3 million
homeless. Adequate warnings had been issued by the Chittagong Meteorological
Office at the time, but many people were unwilling to leave their homes. 1In

May 1985, a cyclone of comparable strength and a storm surge almost as great as the
one in 1970 struck the same area; the loss of life, although still substantial at
10,000 deaths, was less than 5 per cent of that in 1970. The difference related
not so much to a failure in hazard prediction or in official warnings in 1970 but
to the combined effects of some improvements in 1988 in hazard prediction, better
local dissemination of disaster warnings and a better prepared public responding to
the warnings.

72. These examples demonstrate the value of regional monitoring arrangements,
improved risk assessment, accurate forecasting and prediction and well-designed
syctems to facilitate timely and credible warnings. Equally comprehensive
programmes in other cyclone-prone regions should produce comparable results.
Similar techniques applied to other hazards are also possible. These cases also
demonstrate the importance of involving behavioural scientists and communication
specialists i~ ensuring that the population at risk comprehends and responds
appropriately to warnings. Public education to ensure optimal use of warning
messages needs to be accepted as an integral component of warning systems.

73, Efficient early warning technologies for a variety of natural hazards are used
in many parts of the world. Wider implementation of such systems, combined with
community preparedness to respond to warnings, could considerably reduce natnral
disasters. These systems are cost efficient because they are hased on existing
communication systems and inexpensive computer facilities.
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74. All warning systems consist of a basic framework that can be implemented in &
variety of settings:

(a) A buoad spectrum of monitoring techniques, ranging from highly technical
instrumentation to simpler monitoring devices and local observations;

(b) The transfer of monitoring data and/or observations to an evaluation body;
(¢) Prediction or forecasting of impending hazards based on the data received;
(Q) 1ssuance of the warning to communities and the public at risk.

75. Because warning systems employ a wide variety of audiovisual media, these
systems should be evaluated early in the Decade in terms of individual countries'
needs. National and regional hazard specialists, communications technicians and
media experts would begin in selected areas at risk (for example, key coastal zones
for tsunamis), with some assistance from countries with pertinent experience. In
many instances, such systems could be built upon existing communications systems.
(See the description of Iceland's programme in appendix I, para. 2, for example.)

706. The marginal costs for many new warning systems would be low because the
communications technology is in place and labour could be provided as a supplement
to existing forecasting and communications services. The projects should yleld
significant benefits in high-risk areas where evacuation or uccess to safe shelter
is n feasible response to the hazard.

B. Benefits of integrated disaster management

71. The advantages of an integrated approach to earthquake management can also be
sern in the actions taken in Japan and Argentina and the resulting reduction in
lives lost and property damaged.

7H. Japan is highly exposed to natural hazards. In the great earthquake of 1923,
more than 140,000 died and the damage to property was immense. From 1966 onward,
fotlowing implementation of the Disaster Countermeasures Basic Act of 1961,
disaster statistics decreased steadily. A specific demonstration is the

magnitude 6,6 earthquake that occurred with its epicentre rear Tokyo in 1987. Two
people died, 10 were injured, and the damoge was negligible.

79. San Juan, Argentina, was destroyed by an earthquake in 1944, exacting a high
toll in life and property. The city was rebuilt according to modern
carthquake-resistance standards. When a more severe shock struck the area in 1977,
the damage was much less than in 1944 except for some adobe houses that had
survived the earlier earthquake.

BU. 1In both Japan and Argentina, commun.ty vulnerability had been escalating, and

the planning and preparedness after the first earthquake was successful in reducing
vilnerability.
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81. A more complicated demonstration of the need for planning and preparedness
occurred in July 1988, when Bangladesh was ravaged by the most severe flood
recorded within its borders. Snow melt and intense rainfalls prevailing over the
two major river systems (Brahmaputra and Ganges) raised the water levels
dramatically. Three-quarters of the country's land was inunda.ed, more than 1,500
lives were lost, and nearly 45 million were adversely affected.

82. The July 1988 flood in Bangladesh could not have been preven .d, but the
magnitude and severity of damage resulting from the uncontrolled nature of this
particular incident are susceptible to reduction measures. There is no easy
solution to this complex problem. Although flooding in low-lying Bangladeech is
necessary for rice production, its proper control is required. This effort woculd
entail concerted basin-wide land-use planning and watershed management by
Bangladesh and the neighbouring countries. Such a strategy would require key
capital investments in the form of interconnected storage and transfer dams and
canals as well as other flood control structures in the upland and flood plain
areas.

C. Benefits of hazard modification

83. Disaster preparedness through accurate prediction, timely warning and adequate
response capability can substantially reduce the loss of life, but it is less
effective in reducing property damage. Often the magnitude of a natural hazard is
so great that damage is inevitable. 1In other instances, however, tecinological
intervention can significantly cut potential economic losses. Such reduction may
require direct hazard modification by land-use planning and other techniques as
well as the introduc:ion of known disaster-resistant construction. As an example
of direct hazard modification, flood control consists of major civil engineeri.g
construction (for example, dams or embankments) or reforestation and erosion
control. Such capital intensive public works are promoted under existing United
Nations programmes. A major concern of the Decade should be the co-ordination of
the plarn.ing and operation of such major projects with other disaster reduction
proposals.

84. Improved land-use planning and more ctringent building regulations in areas of
high risk have effectively reduced the impact of many types of natural disasters.
Some of the most spectacular examples relate to earthquakes, as cited earlier.

85. The value of land-use planning in disaster reduction is also apparent in the
case of landslides. In Japan, more than 9,000 homes were lost, and more than 600
people killed in 1938, but since legislation for land-use planning and slope
control was introduced in 1958, only 1,300 homes were destroyed and 330 people
killed in 1982, the worst year for landslides. The benefits of legislative control
for landslide damage are also illustrated by the experience of Los Angeles,
California, United States; demage from severe storms in 1978 was 10 times greater
at sites developed prior to the legisiation than at sites developed afte:ward.




A/44/37°2/Add. 1
E/1989/114/Ad4.1
English

Page 25

86. These examples reinforce the importance of more extensive application of
existing knowledge, extensive disaster preparedness education and demonstration
projects to facilitate technology transfer.

D. Benefits of locust research

37, The desert locust outbreaks from 1386 to 1988 in many countries of the Sahel
sharply reminded the world of the major hazard this locust, as well as other major
locust pests, constitute to agriculture and to food production in particular.

88. Present control, which consists of large-scale spraying of locust swarms and
hopper bands with insecticides, is known to have sh rtcomings. It is not
particularly effective in physical terms bhecause the control it achieves is not
sustainable. Nor is it cost effective because of the changing nature of this
noving target. There is also widespread concern about the environmental
consequeances of repeated insecticide applications and the accumulation of certain
persistent chemicals in fragile ecosystems.

30. Development of an alternative biologically oriented means of control is a high
priority. 1Its aim would be to reduce the locust population buildup in the breeding
nreas, eliminating or forestalling the initiation of swarming, and destabilizing
sexual maturation and egg laying.

90. Research proposals for developing technology packages for sustainable locust
and grasshopper management have recently been put forward at scientific meetings in
Africa and elsewhere. They consist of investigation and adoption of a new
Integrated pest management strategy from the following five promising options,
which concerted research and development efforts should make available:

(a) Biological control of locusts and grasshoppers to reduce viability and
multiplication of recession populations and to enhance virulence of locust
pathogenic agents;

(b) Use of pheromones and kairomones to control locusts by disrupting or
modifying their specific behavinur leading to swarming, synchronizatiou of
maturation and egg laying, and initiation of marching among immatures;

(¢) Effective use of endocrinology to control locust phase change and
gregarious behaviour patterns through the use of hormone analogues and antihormone
agents to interfere with the process of phase change:;

(d) New approaches to the use of baits, especially chemical attractants,
encapsuletion of pathogenic material, and other alternszcive products:

(e) Use of weather-dependent population dynamics and simulation modelling to
predict population trends in recession and thus to facilitate control in the early
stages of outbreaks.
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91. Such programmatic thrusts for the Daecade should soun lead to a considerable
reduction in deaths and casualties, societal disruption and economic losses from
natural disasters. To be successful these programmes should be interdisciplinary,
bringing together a diversity of expertise. The programmes will require the
commitment and co-operative effort of many individuals and institutions at hoth the
international and national levels.

IV. PARTICIPANTS IN THE INTERNATIONAL DECADE FOR NATURAL
DISASTER REDUCTION

92. This section discusses the organizations - international and national
entities, regional groupings, professional bodizs and others - than can, and
should, contribute to a successful Decade. Although many of them are contributing
significantly to disaster mitigation, a constructive and co-ordinated effort can
achieve a level of accomplishment that is not possible by the individual groups or
countries acting alone. Examination of this whole range of institutions, in terms
of a concerted global effort in early warning and preparedness, crisis management,
loss mitigation after the event and public education to prevent losses from natural
disasters, has not been attempted in a comprehensive manner. Neverthaless, it is
apparent that many organizations within the United Nations system are already
playing a significant role in various aspects of digaster reduction, and a variety
of international scientific, technological, humanitarian and business organizations
are actively engaged in reducing disasters. The International Council of
Scientific Unions (ICSU), among others, has already strongly endorsed the Decade
and is undertaking detailed preparations for its participation.

93. It is essential that the knowledge, skills and resources, motivation and
dedication of these organizations and their capacity to translate these
opportunities into rost effective, timely and continuing programmes of natural
disaster reduction be brought to bear on the challenge of the Decade.

A. Upited Nations system

94. The United Nations and its system of organizations are uniquely placed to play
A leading role in the Decade through their expertise in social, health, economic
and technical sectors, including disaster management and mitigation. This role
stems from the organizations' global and regional structure, their general and
specialized interests in many fields and their various operational activities in
areas of concern.

95. Organizations of the United Nations system, both individually and
collectively, have operational and programme management capabilities that can he
applied to the Decade. Through field, regional and headquarters operations, the
organizations of the United Nations system are aware of the needs of disaster-prone
developing countries and are important pariicipants in development activities.

With such representation, they can encourage disaster awareness in the development
programmes of individual nations.
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96. The United Nations and its system of organizations are well placed to serve as
a primary agent for the exchange and dissemination of information concerning
natural disaster reduction. Through its information centres network, it reaches
the opinion-forming media in both developing and industrialized countries.
Moreover, United Nations specialized agencies have extensive contacts with
gsclentific and technological institutions as well as with health services, many of
which will be active in the Decade. The United Naiinns, therefore, can amass data
about the plans and activities of all Governments, organizations and institutlons
taking part in efforts to reduce the loss of life, property damage and social and
economic disruption caused by natural disasters.

B. United Nations system in relation to natiopnal activities

97. The organizations of the United Nations system are an important agent for the
transfer of information and technology regarding natural disaster reduction; this
function is especially important because many potential users may be unaware of
what is available., The sensitivity of the United Nations to the cultural and
economic diversity of nations will prove useful in this regard,

C. The Decade within_ the United Nations system

98. Responsibility for preparations (or the Decade was assigned by the
Secretary-General to the Director-General for Development and International
Economic Co-operation and to the United Nations Disaster Relief Co-ordinator.

99. Each organization of the United Nations system would prepare its own action
plan for the Decade in the context of the overall programme for the Decade.
Co-operation among these organizations is essential, and a United Nations system
co-ordination mechanism would facilitate interaction.

D. National entities

100. A measure of success of the Decade will be the implementation within national
borders of changed approaches to disaster mitigation, beginning with an integrated
natural disaster management orientation and an increased focus on planning and
preparedness. Governments will take national responsibility for implementation of
programmes for natural disaster reduction, and meeting Decade goals will require
the establishment of national entities that can bring together the full range of
tkills needed. These national entities may well differ in composition and
functions in different countries bhut in general will promote the activities ol the
Decade, advise thei. Governments on priorities for the Decade, programmes, and
projects most appropriate for their countries, and serve as points of contact with
the international and regional elements of the Decade.

L0l. Bach country will need to decide how best to structure and finance a national
entity. Common to all, however, will be the pooling of resources and skills needed
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to develop successful integrated disaster reduction programmes, including planning,
science and technology policy, research, public education and information
digsemination, Links are needed with experts in a wide range of sclentific,
engineering and health disciplines as well as with investment banking, private and
profesaional associations, voluntary agencies, the media, educational institutions
and other entities whose actions can effect disaster reduction. Links with the
donor community are also important to the success of national entities.

102. The national entity could be within or outside a national government.
Committee members could include representatives of government, academic, research,
and professional organizations and other interest groups. The latter could include
the financial and insurance sectors and community voluntary and other
non-governmental organizations experienced in dealing with populations at high-risk
locations., Official representatives could come from agencies responsible for
meteorology, seismology, emergency management, land-use planning, building
regulations, health services, legal affairs, civil protection, public works and
public utility policy. The national entity must be capable of interacting with the
scientific and professional communities and with the public to promote and
facilitate achievement of Decade goals. Governments may wiash to review the
national entities already astablished.

103. The second essential element of a national entity is that it is linked to
community level natural disaster mitigation efforts, the organizational structure
of the Decade and regional institutions associated with the Decade. 1In this way,
the national entity would establish a framework for activities for the Decade at
the national and local levels and would link the regional and international
organizations dealing with the Decade. It would also provide a mechanism [or
determining priorities and new programme initiatives, provide the means for
mobliizing knowledge for natural disaster reduction and personnel training, and
identify financial resources for supporting programme activities of the national
entity and their regional and international extensions.

104. Whatever the organizational structure of these national entities, each should:
(n) Develop a national plan for activities of the Decade;

(b) Co-ordinate policy analysis, development and legislation regarding
natural disaster reduction, monitoring, early warning and forecasting, evacuantion
planning, relief and rehabilitation;

(¢) Create and/or improve the awareness of the public and of governmental
officials of the great loss of life, property and quality of life through natural
disasters;

(d) Develop logistic support and a legislative framework for effective
disaster reduction measures;

(e) Evaluate national programmes in terms of goals of the Decade;

/0.-
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(f) Bring donors and benefactors together for concerted actlion to support the
Decade and permanent activities thereafter;

(g) Encourage preparedness through the development of localized
quick-response self-help strategies;

(h) Promote research, development and technology transfer to f£ill the gaps in
knowledge related to natural disasters.

E., Regional groupings and hileteral and .multilateral
arcangemant.s

105. Although national entities are the foundation of the Decacde. they must he able
to interact with regional groupings often organized around concern for common
hazards. (See appendix II for a brief description of regional hazards and needs.)
These grouplings provide the means for addressing hazards whose impacts transcend
national boundaries and for developing common solutions to shared hazards.
Occasionally, the grouping is one of shared interests or complementary resources
rather than geographic proximity, and the basis may be historic and/or cultural
relationships as well as shared risk.

106. Bllateral agreements between the donor community and developing countrien
commonly deal with investments critical to a community after a natural disaster.
Thay include hospitals, power stations, schools and other public buildings used as
refugee or emergency housing, infrastructure, including water suppplies, and
communications. Multilateral aid programmes should be exploited to give grueater
at.tentlion to the role of disaster reduction in social and economic development.
honor and developing countries should protect these investmants through desiyn and
location of projects as well as through bllateral educational exchange. ¢ommon
npproaches to disaster research and management may be most productively handled at
the regional level, where bilateral and multilateral lending and investment
Institutions can contribute to the discusaion of common concerns.

F. Ipternational sclentific and technoloegical organizations

107. Many independent. physical and social scientific as well as technological and
professlonal organizations have historically engaged in multilateral projects
genrad towards natural disaster reduction. Most of these organizations lie within
1USU, the World Federation of Engineering Organizations (WFEQ) and the Union of
International Technical Associations (UATI). ICSU has already defined research
projects that would close some of the crucial gaps in the scientitic hase necessary
for reduct.ion of natural disasters. Many other organizations have expressead
support for the Decade; some are already planning activities for the Decade, which
would be conducted by researchers at acndemic institutions and practitioners in
indust.ry and elsewhere.
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108. In addition to their traditional role of advancing the fundamental
understanding of the natural phenomena that cause natural Jdisasters, the
international physical and social scientific as well as technoloyical and
professional organizations would also:

(a) Create awareness of and interest in the Decade through their
international meetings and forums:

(b) Encourage their memberships to promote and participate in the formulation
of national entities;

(c) Suggest criteria for selection of projects and other activities for the
Decade;

(d) Support the development and/or enhancement and standardization of
sclentific and technological data bases that will ensure a common foundation for
future activities;

(e) Participate in planning pilot projects chat could provide visibility to
the Decade while providing a measure for ancomplishment;

(f) Undertake pilot projects that, if successful, would be broadly replicable;

(g) Develop international and regional co-operative research projects and
training courses to close the knowledge gaps directly related to objectives of the
Decade.

G. Research and academic institutions

109. Many governmental, intergovernmental and international institutions as well as
most universities undertake research that is important to disaster preparedness,
information transfer and training. They therefore present a most important source
of basic knowledge and technological expertise for the Decade, and they should bhe
brought into the mainstream of activities during the Decade.

H. Qther sectors

110. Other sectors have a part in the reduction of natural disasters. They can do
much to reduce the losses from such disasters.

1. JInsurance

111. By virtue of its risk coverage in all fields, particularly life and property,
the insurance industry is interested in the prevention and reduction of natural
disasters. Thus it can be expected to play an active role in any initiative
leading to early warnings and to improved safety standards for buildings, energy
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systems and other infrastructure. Closer collaboration within the industry, its
own research into causative factors, and scientific research on natural hazards are
essential to insure against risks, some of which are becoming almost uninsurable.
Premium discounts and other incentives for introduction of safety features and
improved building standards could be developed further to ensure an equitable
halance between the profits to the insurers and the benefits to the insured.
Industry funding of basic research on disasters in general should be possible.

2. Banking and other financial institutions

112. As with insurance, the banking industry and other financial institutions can
influence what is built by lending only when projects meet disaster-resistant
standards. The adoption by Governments of national building codes and land-use
plans will promote disaster reduction and enhance the investment climate.

113. Another important function of the banking industry is lending money for
post-disaster recovery. In this sense, banking is complementary to the insurance
industry, but it can be a more active participant in reconstruction and
development. The World Bank, for example, provides loans for reinvestment after
natural disasters, not for relief, which incorporate measures that will assist in
reducing future disasters., In the long run, Aisaster reduction is cost effective
and of benefit to all parties. In the short term, developing countries must have
the opportunity to participate fully in disaster reduction programmes without
detracting from their basic development efforts.

3. Communications media

114. The media play an important role both in informing the public about disaster
situations and in mobilizing public opinion in the mitigation of their efforts.

The famine in Ethiopia from 1983 to 1987 and the floods in Bangladesh in 1988 are
noteworthy examples. In some areas, the media are already integral to early
warning systems for locust outbreaks, wildfires, floods, hurricanes, tornadoes, and
volcanic eruptions. Where it is feasible, the support of the media in disaster
prevention and post-disaster mitigation should be solicited.

115, Advanced telecommunications, in addition to helping educate the public and
providing timely warnings, can be applied to international disaster relief. The
ability to restore shattered communications - data, voice and video - at times of
emergency is growing rapidly through small satellite up-links. In the main, these
benefits can be achieved with small add-ons to existing systems. 1In the past few
years, dramatic changes have taken place to reduce the scale and cost of equipment
needed to communicate internationally.
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4. OQther industries
116. Industry can contribute to the mitigation of natural disasters in several ways:
(a) Building to disaster-resistance standards;

(b) Developing disaster-resistant materials and construction systems and
promoting their appropriate use by architects, engineers, and contractors;

(c) Developing environmentally acceplLunle insecticides and chemical
retardants for emergency use against locusts and wildfires:

(d) Developing and producing special emergency equipment for rapid deployment
in disaster areas.

In addition, industry has a societal obligation to recognize and plan for the
tragic consequences of technology failure initiated by a natural hazard. 1In doing
80, industry should work closely with disaster management authorities.

I. Civil tecti i volun! Co

117. During the Decade, numerous civil protection and voluntary orgaxizations will
make special efforts to improve their disaster readiness through planning and
communication with the public. Some of these organizations are undertaking
education and training for disaster management. Their activities are particularly
important in disaster-prone developing countries, and their participation in the
Decade should be actively sought. It is also essential that civil protection
agencies plan and legislate for disaster relief to ensure wise decisions on offers
of assistance from foreign countries.

118. Civil protection agencies that participate in the International Civil Defense
Organization (ICDO) are recognized as post-disaster relief bodies, but in many
countries they undertake important disaster preparedness functions. They establist
and maintain warning systems and public shelters, plan evacuation procedures and
emergency communications, train relief personnel and co-ordinate disaster
management. Because they have been involved mainly in planning and preparing for
impending disasters for which the response is often implemented by other
organizations, they should now be actively encouraged to become involved in an
integrated approach to disaster management.

119. At the international level, a considerable numkar of voluntary agencies is
engaged in disaster relief and to some extent in disaster preparedness and
ntion. Many of them are members of the International Council of Voluntary
(ICVA). Major international voluntary organizations are increasingly
.ng the importance of disaster preparedness. The Decade should be
instrumental in fostering initiatives in this area and in pooling financial and
human resources.
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120. The League of the Red Cross and Red Crescent Societies (LCRCS) is a member of
ICVA. The League functions through its national societies, each of which could
develop a preparedness plan, train relief personnel, implement pre-disaster
measures such as stockpiling relief goods, plan emergency transportation and
participate in national committees.

121. In addition to organizations affiliated with the League, most countries have
other voluntary organizations involved in disaster preparedness and relief. To
strengthen the role of these organizations, co-ordinating committees might help
train them in disaster preparedness and relief operations. These voluntary
organizations would thus be an important asset in providing self-help at the
national level in case of disaster and in increasing public awiareness in disaster
prevention and preparedness. Their resources shculd be organized to facilitate
rapid co-ordinated deployment in case of disaster. Co-ordination, which is
particularly important for disasters requiring international response, should
precede the departure of volunteers from their own countries.

122. In several countries, such as China, Italy, Iceland and Jzpan, volunteer
groups are organized to reduce damage from nrtural disasters. Most of their
activities are directed to protecting life and property and to providing public
education and training for disaster management. Organiziny disaster volunteer
groups in these countries will be one of the more significant tasks to be promoted
by the Decade.

J. Donor organizations

123. In its resolution 42/169, the General Assembly recognized the fact that
national authorities bear primary responsibility for implementing activities of the
Decade. In many instances, particularly in developing countries, external
resources will play an important role. One such role would be support for the
education and training of personnel from the developing world in scientific,
technological, health and operational matters relating to disaster reduction.

Funds may be made available through either a formal bilateral arrangement or a
United Nations system programme. Non-governmental organizations can alsc make an
important contribution.

124. International, regional and national funding organizations should consider
embodying natural disaster reduction elements in their activities.

V. ORGANIZATIONAL CRITERIA AND CONCEPTS

125. The International Decade for Natural Disaster Reduction depends for its
success on the wholehearted participation of the peuple of the world, with the
assistance of experts from many fields - governmental and non-goverumental
oryanizations at the national, regional and international levels, all countries,
and various funding sources. Institutional arrangements should be sufficiently
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f. exible to facilitate and encourage the widest possible range of actions, while
ensuring the development of integrated multihazard programme.

126. Organizational arrangements must ensuce the full participation of the
following:

(a) National Governments;

(b) Experts from many fields (for example, science, engineering, education,
health and disaster management);

(c) All the relevant bodies of the United Nations system;

(d) Non-governmental organizations, voluntary groups and scientific and
engineering societies, including those under ICSU, WFFO and UATI umbrellas;

(e) Multilateral and regional intergovernmental organizations both within and
outside the United Nations system:

(f) Economic sectors impacted by disasters. such as insurance, banking,
construction, agriculture, tourism and communications:

(g) Regional funding organizations.

A. National arrangements

127. The success of the Decade and the continuity of its programmes will be
determined to a large extent by what individual countries and, indeed, by what
communities do. Within a community, everyone must understand the risks and know
what to do in the face of a disastrous event. 1In addition, because many natural
hazards sffect more than one councry, bilateral and regional programmes are
important.

128. In its resolution 42/169 the General Assembly encouraged the establishment of
national committees to co-ordinate activities for the Decade. Because the most
extensive and important efforts to mitigate the impacts of disasters must be
undertaken at the national and local levels, there must be arrangements for
kEringing tngether national and local experts and organizations to facilitate
effective interaction with national, regional and international programmes.

129. The mechanisms for fostering and co-ordinating national entities will very
from one country to another. Generally, they should co-ordinate their countries’
participation in the Decade and work, at its national level to achieve objectives
of the Decade, including:

(a) Bringing together their countries' experts and institutions for natural
disaster mitigation;
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(b) Working towards the early development and adoption of a national plan,
which will focus national attention and provide a means for countries to interact
with each other;

(¢) Improving societal attitudes and preparedness to confront natural
disasters;

(d) Bringing donors together in a single forum with other participants in the
Decade for concerted action . naturnl disasters;

(e) Reaching beyond national boundaries for effective participation
regionally and globally through establishment of formal liaison with the
international organizational structure of the Decade and through participation in
regional and international forums dedicated to issues examined during the Decade.

B. International arrangements

130. Co-ordination among national entitie. and global activities requires a small
and efficient international organizational structure. The Group of Experts
recommends the creation of a board of trustees of the Decade consisting of
internationally eminent personalities, a committee of the Decade composed of
disaster mitigation experts, anc a small secretariat. A trust fund should be
established to support the board of trustees, the committee, the secretariat and
activities for the Decade. The trust fund should be able to receive funds for
special projects.

131. The goals of the Decade must mobilize governments, industries, the mass media
and other groups so that they work together to reduce the suffering and economic
impacts of natural disasters. Indeed, the Decade must be so visible that people
the world over identify with it and face up to the potential for disasters in their
areas. To ensure their widest applicability, goals and programmes should be
reviewed by prominent individuals from the scientific, technological and political
communities,

1. Board of trustees of the Decade

132. A board of trustees should be estahlished, with the following responsibilities:

(a) '"To advise the Secretary-General on goals and objectives of tiie Decade and
evaluate the over.ll programme;

(b) To enhance public and national awareress and provide visibility to the
Decade:

(c) To encourage involvement of not only national governmcnts but also the
private sector;
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(d) To work with the Secretary-General to develop a trust fund, seeking
support from national governments, industry, foundations and other potential
sources;

(e) To advige the Secretary-General on tne membership of the commitcee of the
Decade to ensure both technical competence and balance;

(£) To evaluate the performance of the activities of the Decade.

133. Members of the board of trustees should be appointed by the

Secretary-General, Each should serve for three or four years. The 5 to 10 members
should be internationally eminent personalities, such as former heads of State and
leaders from academia, industry and the broadcast and print media. The hoard
should meet annually, perhaps more frequently in the early years of the programme.

2. Committee of the Decade

134. Within the organizational structure proposed for the Decade, the focus of many
of the regional and international activities and the sounding board for the overall
programme is the committee of the Decade. Members of the committee should be
appointed by the Secretary-General upon the recommendation of the board of
trustees. The committee, consisting of scientific, technological and other
professionals from throughout the world, must reflect the different interests and
needs of individual countries and regions. Altrough most projects will bhe
developed at the national level, the committee should develop and monitor a plan of
action that takes into account the national, regional and global programmes of
organizations of the United Nations system, other Jdonors and non-governmental
organizations,

135. The primary responsibilities of the committee would be:

(a) To develop and maintain a plan of action, including subprogramme plans in
s.ch areas as research and engineering, early warning systems, publ.ic education,
disaster preparedness and relief;

(b) To develop an inventory of national and regional projects in co-operation
with the appropriate national entities and other participants;

(c) To assist in the co-ordination of activities of the Decade, developing
links with existing programmes:

(d) To identify areas in which knowledge or capability for implementing
disas\or reduction activities can be improved and make recommendations to
organizatiors of the Un‘ted Nations system and both governmental and
non-governmental groups for developing plans in these areas;

(e) To assess programme funding requirements and bring to the attention of
appropriate national and international funding sources meritorious projects that
require fundingy
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(f) To assist the board of trustees in programme evaluation and preparation
of an annual report to the Secretary-General.

136, Committee members should reflect a wide range of expertise, and they shoulad
act in their individual capacities. The committee should consis’ of 20 to 25§
experts from the scientific, technological, financial, conmunications, health and
other communities with experience related to disaster reduction. Representatives
of organizations of the United Nations system, international agencies and
appropriate international non-governmentai organizations should participate in the
proceedings of the committee.

137. The committee should meet at least annually, more often during the first few
years of the Decade. Committee members should serve for two years, and their terms
may be renewed. The committee should elect a chairman, one or more vice-chairmen,
and a rapporteur; they will provide continuity between metings.

3. Secretariat of the Decadas

138, The committee will require a secretariat. A senior technical expert should be
appointed as its director by the Secretary-General upon the recommendation of the
board of trustees. The director should have access to the Secretary-General. The
secretariat would provide stuff support for meetings of the committee and the board
of trustees as well. A major role of the secretariat would be day-to-day
co--ordination of the overall programme with guidance from the committee of the
Decade. The secretariat would monitor Decade activities and report periodically to
the committee. An early activity for the secretariat would be the organization of
an international forum, The decision of where to house the secretariat would be
left to the Secretary-General in ccoansultation with the board of trustees.

139, The staff of the sacretariat should be small at the outset and gradually build
to approximately 10 professionals. The director may use consultants in areas of
expertise not civered by stafi. The secretariat should be funded from the trust
fund, which, in turn, would draw on governmental and other gources.

4. Irust fund for the Daecade

140. Most activities will be funded by the countries themselves. However, certain
projects of merit will need financial assistance, as will the programmes of many
developing countries. This funding should be derived from donor countries, the
Worid Bank, regional banks and other regional organizations, UNDP and the regular
and technical assistance budgets of other United Nations agencies, and
non-governmental organizations.

141, The board of trustees and the committee of the Decade should encourage donor
countries and other funding organivations to meet periodically to discuss the
possible funding of programmes and specific projects suggested by the committee and
national entities. Through such meetings, concerned countries and organizations
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would not only ensure co-ordination of their activities but would also be ahle to
evaluite plans of the committee.

142, The trust tund would cover expenses of the board of trustees, the conmittee
and the secretariat and pay for special projects of merit for which funding would
not otherwise be available., Becanrse both goveramental and private funding
organizations may wish to designate funds for particular projects, the trust fund
should be organized to facilitate such an arrangement. The fund should be
administered by the Secretary-General, based on a plan developed by the committee
of the Decade and endorsed by the board of trustees.

C. Proposed activities for the initial phase of the Decade
1. Interpational and regional forums

143, It is anticipated that participants in the Decade would come together
periodically through international and regional forums. At such forums,
participants could share their experience and recommend priorities for activities
of the Decade.

144, Once the hoard of trustees and the committee of the Decade are constituted and
the secretariat is established to support their needs, co-ordinated work could
hegin on developing a detailed programme plan for tne Decade and convening an
international forum. Participants in this forum should be drawn from each of the
national entities as well as from regional groupings, the board of trustees, the
committee and the secretariat. In addition, representatives of donor organizations
and others taking part in the Decade should participate in the forum. The first
international forum, which should be held early in the Decade, would provide an
opportunity for participants to discuss the goals of the Decade with all countries
and non-governmental groups. It would also enable participants to propose
programmes and activities for the Decade and to learn about activities presently
under way or being planned throughout the world.

145. An international forum would be an efficient, low-cost way for all nations to
participate in the planning process for the Decade and to learn how they might
benefit from activities planned for the Decade. It would provide access to a wide
range of ideas emerging throughout the world and would help in the international
co-ordination of the many national programmes. Costs for participation in a forum
could be borne by each country as a part of its national programme, with the
expectation that some costs could normally be borne by donor groups and host
countries.

146. The international forums could facilitate and complement the work of the
committee. These forums could create and maintain global awareness about the need
for the Decade and its activities, could propose programmes and activities for
consideration by the committee, individual national entities, and reglonal
groupings, could assess the progress of Decade programmes, recommending changes in
their functioning, and could highlight programme achievements.
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147. The firat international forum should be plenned t: ensure that ic is a
cost-effective contributor to the Ducade. It is essentizl that the committee
develop a precise agenda with clear objectives.

148, There is also value for regional forums to disseminate information from the
international forums and to ruggest agenda i*tems for inclusion in subsequent
international forums. 1In addition, regional forums focusing on the hazards most
common to the region would be an efficient mechanism for co-ordinating and
developing integrated programmes among countries in the region.

149. The regional forums could clarify national perspectives on each hazard and the
strengths and weaknesses of existing programmes for natural disaster reduction,
could determine needs and priorities, could develop an integrated regional
perspective, could facilitate co-operation and could identify technology transfer
needs that could be met from outside sources.

2, JInternational day for natural disnster preparedness

150. The failure to learn from past disasters contributes to continued heavy tolls
from natural hazards. The loss of life and property would be much reduced if
people were periodically reminded of and well-prepared for disasters. Designation
of one day in the year as the "international day for disaster preparednest' would
help achieve this goal.

151. During this special day, public drills for disaster preparedness,
demonstration of disaster countermeasures by agencies and organizations responsible
for disaster mitigation, educational programmes through the media and in the
schools, practice in evacuation, and other activities could be conducted in all
participating countries. Visual transmission of activities in a region might
stimulate action in others, and it would encourage unification of the world's
peoples. Such an international day would benefit from a United Nations designation
and endorsement.
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APPENDIX I

Additiopal illustrative projects for the DRecade

Supplementary list of possible projects for the Decade

1. Section III discusses possible thrusts of the Decade and briafly describes
projects appropriate for inclusion within activities for the Decade. This appendix
contains other possible projects. Neither is a complete listing. Instead, the
projects presented illustrate the richness of the potential agenda that could lead
to successful implementation of the Decade. It is anticipated that all
participants will work together to develop projects tailored to meet their needs,
interests and strengths.

Integrated disaster management

2. Integrated disaster management, including an effective early warning system,
is critical to saving lives and reducing property losses. Iceland provides an
excellent example, with the potential for replication elsewhere. In Iceland,
computers linked to the national telephone network provide ear.y warning of
volcanic activity on a neighbourhood-by-neighbourhood basis, permitting people to
move out of high-risk areas. In addition, using an interdepartmental Civil Defence
Council, Iceland implements a unified earthquake building code and building
restrictions in earthquake-prone areas. Protective dams have been built to defend
towns and cities against lava flows and flooding. Lava cooling systems and
avalanche protection systems have been installed to guard vulnerable places. A
communication system provides for data collection on hazards and a means of contact
should telephones fail to operaty.

National disaster planning

3. A key aspect of planning and preparedness is a clear understanding of the
potential disasters to which each nation is disposed. To establish the nature and
the level of disaster management activities, it is escsential to prepare disaster
scenarios for each hazard. Disaster scenarios should first examine, using the best
information available, the maximum physical potential of hazardous phenomena in
specific locations. This potential must be based on a sound understanding of the
physical processes that create a natural event. When the worst possible hazard
event is combined with existing and projected vulnerability factors, the worst
probable disaster scenario can be developed.

Protocols for mutusl assistance

4. An early project of the Decade could be to draft model scenarios and protocols
for mutual assistance. It would develop guidelines for identifying needs and for
assistance agreements between and among nations. Participants shculd include the
Office of the United Nations Disaster Relief Co-ordinator (UNDRO), the World
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Meteorological Organization (WMO), and the World Health Organisation (WHO) and ita
collaborating centres.

Protecting concrete and magonry mtructures against earthguakey

5. In most recent earthqguake Aisasters, the major factor in the loas of 1life weas
the collapse of brittle concrete and masonry structures. GSuch structures are
especially vulnerable decpite the axistence of inexpensive means to enhance their
safety - hence the desirability of a data bank on earthquake hazards of and damages
to these structures for use in reducing their vulnerability. The bank would
contain data on materials analysis and recommendations for design, conatruction and
retrofiting., Some of the data might be gathered through co-operative use of key
research facilities such as Japan's large shake table and equipment for
quasi-dynamic tests that can provids a full-scale simulation of a building under
earthquake ctress.

Fundamental research on earthquakes

6. Expansion and globalization of the present data base are essential to refining
the computational models, which will contribute to understanding tha theory of
earthquake causality and seismic risk. Tangible improvement in earthquake
prediction may then be possible.

Landslide hagard mitigation
7. Projects that could contribute to reducing the impact of landslides are:

(a) Esgtablishment of a world landslide centre concerned with data gathering
and dissemination, information transfer, mapping and training of land use
specialists and structural engineers;

(b) Ground deformation monitoring and numerical simulation to improve
landslide predictions;

(c) Research into and demonstration of slope management strategies in densely
populated areas;

(d) Study of the interaction between precipitation and landslide mobility to
find a means for controlling waterflows;

(e) Landslide risk assessnient as a basis for land use planning.
Drought intervention

8. Many of the tools available for reducing rapid-onset natural disasters are
applicabie to drought reduction. In particular, drought management requires
identification of the areas presently affected by or potentialiy vvinerahle to
various forms of drought. Hazard mapping using remote sensing from satellites
combined with ground-based measurements is a first step in developing a strategy tou
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confront drought. It provides the baais for scientifically ascertaining the
sources of drought and desertification and enables the evaluation of drought
reduction methods. A focused effort to map drought-vulnerable regions of Africa
would be a logical near-term activity in the context of the Decade because it would
identify areas that might benefit from reforestation and/or water resources
management. Although some areas have been mapped, a comprehensive effort would be
an important countribution of the Decade.

Reduction of windstorm hazards

9. Several projects that could contribute to reducing windstorm losses are:

(a) Improving short-term forecasting and warning to permit escape to safe
shelters and property protection;

(b) Developing procedures for defining windstorm risks to set investment
prioritiesa;

(c) Establishing windstorm data bases;

(d) Promoting ways to improve the wind resistance of construction.

Forest fires

10. Systems to predi:t the behaviour of wildfires exist. They are used to assess
the hazards of forest and rural bush fires in areas having few fires but a high
potential for disaster. A project to evaluate these hazards in developing
countries is critical to the study of where the controlled use of low-intensity
fire is feasible to reduce vulnerability to fire disasters.

Potable water

11. In many disasters, there is need for simple, rapid means to identify safe
sources of drinking water and for purifying those that are unsafe. Equipment and
procedures are already available for both these goals. The project would evaluate
options, selecting the most desirable ones for broad and standardized dissemination.

Mobile satellite communication

12. An international network of mobile ground-based stations would provide a means
for communication immediately following a disaster. 1If possible, it should he
built on radio and televigion media investments already in place. With the
development of appropriate protocols, such a network could be implemented in a
short time, particularly if linked to resources owned and operated by public
telecommunication and broadcasting institutions.
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Modia techniqgues for public education

13. A group of experts from print, film and video journalism could meet with
disaster mitigation specialists to explore innovative outreach techniques that are
attractive to a wide audience and are cost effective. The group would produce and
convey valuable information for increased public preparedness. Activities to
improve disaster coverage might include preparedness lessons for the general
public, a poster development programme, short films for television news shows,
comic books and other inexpensive texts for grade school students, and "how to"
programmes for homeowners., Multilateral efforts could produce materials of more
uaiversal value than are yet available.

Consolidated information system for disaster managenent

14. The provision of quick, easy access to disaster-related data and of a source
for ground-collected information integrated with observations from more advanced
technologies is critical to the success of the community of disaster mitigation
experts, from researchers to civil protection specialists. This project would

ensure a unified and uniform information base for all participants in activities of
the Decade.

Vulnerability of megacites

15. Rapid urban growth in disaster-prone areas (e.g., Rio de Janeiro, Tokyo, Los
Angeles, Mexico City ar ' Dhaka) has placed complex urban economics, infrastructure,
communication systems and vast numbers of people in highly vulnerable positions.
This research project would analyse a few cases of accelerated urban development in
high-disaster risk areas. It would assess their overall vulnerability and
recommend ways to integrate safety with urban development and improve preparedness
and response mechanisms.

Casualties versus structural damage

16, In indutrialized countries, disaster-induced financial losses are generally
high and casualties moderate. In developing countries, the revarse is true. An
interdisciplinary study of habitat type as a risk factor in natural disasters would
help identify building characteristics responsible for casualties; it would also
quantify these factors for planners and architects. Ultimately, the goal would be
to work toward building disaster-resistant structures that, should they fail, do so
in a controlled way.

Architectural modifications of native structures

17. Several minor changes in constructive practices are known to improve the
safety of structures under diverse conditions. This project, closely related to
the preceding one, would encompass a quantitative and qualitative study of these
changes and would guide the required technology transfer.
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International exchange of information at the local level

18. Most disaster response efforts are highly localized, and a project to promote
international exchange of local experiences and knowledge on disaster reduction
would he invaluable. This project could cover information on development in
tsunami- and hurricane-prone coastal areas (e.g., the Yucatan peninsula, the west
coast of South America, Hawaii, and Caribbean countries) and on protection of
ecological resources (for example, coral reefs, which are damaged by tropical
cyclones). A model based on the comparative experiences of two communities could
be used. The project would be closely linked to study of appropriate technology
transter, which could use the WMO technology transfer system as its initial model.

Multihazard assessment

19. Ongoing work by United Nations regional agencies, the Pan American Health
Organization (PAHO) and the Organization of American States (OAS) might be
profitably extended to include natural multihazard assessment and identification of
disaster mitigation measures for specific countries and regions, such as South and
Central America. These studies would help in develuping a method applicable to
other regions. A pilot case study could be develioped in one year, possibly
.ssoclatd with the proposed programme for Mendoza, Argentina (see annex, para. 67),
with two additional cases for testing and refining the method over the next two
years of the Decade.

Forum for communication among scientists, engineers and decision makers

20. Some recent natural disasters brought to light a lack of trust, co-ordination
and understanding among the groups responsible for hazard mitigation. Sometimes
these deficiencies contribute to tragic consequences. A forum to bring the diverse
participants together would reduce the barriers to communication am'ng these groups.

Protocols and methods for assessing damage and needs

21. A standard and comprehensive method is lacking for assessing damages and needs
following a disaster, Such a development would cover the range of disasters of
concern to the Decade and would identify damages across sectors - among them,
infrastructure, housing, health and population. Adjustment mechanisms would be
developed for using this tool in different regions.

Inventory. translation and dissemination of educational materjal

22. The vast number of texts and audiovisual materials on community-level disraster
reduction are applied only locally. They should be systematized, translated and
disseminated internationally.

Protecting interpatiopal treasures

23. A project to protect one or more antigquities from the risk of earthquake
damage - a valid goal in itself - would provide visibility to the goals of the
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Decade. A Greek antiquity, a historic mosgue or an Indian temple could be made
more resistant to potential earthquake damage. The technology is available and the
payoff high. Demonstration of the damage protection process and the media coverage
«.f the project would tangibly contribute to the Decade.

Newsletter for the Dacade

24. Periodic dissemination of information on the Decade to international
organizations, national participants, academic institutions and non-governmental
organisations would efficiently enhance visibility of the Decade and transfer of
knowledge. A newsletter, with a simple and accessible format, could contain
information on conferences and symposia, abstracts of relevant publications,
articles from other publications, and descriptions of major catastrophic events,
including assessment of impacts and response by local and international groupsi.
The newsletter could be bimonthly, with its first issue to be published at the
beginning of the Decade.
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APPENDIX II
Regional hazards and peeds
1. The many regiconal strengths and weaknesses in disaster mitigation capabilities

form a basis for giobal co-operation and information sharing. In general, regional
co-operation is mois successful in addressing weather-related hazards than those of
geological origin., The result is - wrongly - a general perception that little can
be done. In fact, when a nsommunity and its residents have been warned and are
prepared, they can protect themselves from the damaging impacts of volcanic
eruptions.

2. Despite the development of techniguet to reduce the earthguake vulnerability
of new and older structures and despite preparedness measures, the potential for
disasters often remains unabated. In many parts of the world, the high disaster
potential stems from the existing stock of highly vulnerable buildings and
infrastructure. In addition, government planners are not sufficiently sensitive to
.his problem and to the social and economic consequences of a pousible disaster.

3. Some regions have implemented earthquake ha.ard assessment and mapping
activities. Except in a few instances (e.g., Japan), however, they have been less
gsnccessful in implementing short- and long-term protective measures and in
developing data banks, land use planning and disaster awareness through public
information and education. As a consequence, with rising population densities, sall
regions - particularly areas of high seismicity - must face destructive earthquakes
that lead to economic and soclia) disorder of similar or larger scale than they have
experienced.

4. Although the United Nations reyional commissions, various United Nations
agencies and other intcrnaticnal organjzatinons have historically been involved in
natural disaster reduction (e .g., thu Typh¢on Committee and the Panel on Tropical
Cyclones), the disaster potential it worsening in some regions, and more extensive
reduction efforts are needed.

5. Region by region, this appendix examines hazards and needs. Suggestions are
made for programme th-usts having significant disastcc reduction potential.

6. The regional groupings of countries discussed below are brsed mainly on
geographical contiguity and commonzlity of disaster patterns. When the extent of a
region is not clear from its title, ~» description is included. Continental North
America includes Mexico; south-west Asia includes the lslamic Republic of Iran;
south and east Asia include: Indonesia, Japan and the Philippines; and the
south-wast Pacific in:ludes Australia, New Zealand and Papua New Guinea.
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Continental North America
Hazards
7. Troplcal cyclones, known in North America as hurricanes, are a severe problem

for Caribbean island countries and the States along the coast of the Gulf of
Mexlco, and they occasionally threaten the eastern seabcard of the United States.
Flooding from these cyclones as well as from other severe weather events, spring
melts and icejams (in Canada) is a problem of noderate severity, eriodically
causing extensive demage and large loss of life. Continental Nurt» America
commonly experiences violent local storms such as thunderstorms, tornadoes, squalls
and hail, East of the Rocky Mountains, viclent tornadoes are particularly
prevalent; they periodically -ause the loss of more than 100 lives and damage in
the hundreds of millions of dollars. Wildfires are a significant problem in the
western United States and Canada, generally not threatening lives but destroyiny
some residential property and valuable timber cesources. Earthquakes, volcanic
eruptions and landslides are prominent in Mexico and the western United States, as
are earthquakes and landslides in Canada. Earthquakes, with the potential for
causing a disaster of great magnitude, are of much concern and attention, and
landslides often cause extensive annual damage.

Capabilities and needs

8. This hazard situation suggests the need for public policy and outreach to
enhance awareness of alternatives to the concentrations of people and resources in
high-risk areas. The rapid-onset, small-scale violent weather phenomena, including
tornadoes and flash-flood-inducing thunderstorms, to which many parts of the region
are particularly prone, pose unique p.oblems, meriting special attention and
demanding novel approaches.

9, The region has much to offer in innovative technology both for intra-regional
and, especially, extra-regional transfer.

Central America, *he Caribbean and South Anerica
Hazaxds

10. Exposure to severe damage from tropical cyclones (hurricanes) in Central
America and the Caribbean is high. Landslides, often triggered by torrential
rains, flooding and storm surge, are serious hazards. The northern part of South
America experiences the peripheral effects of the Caribbean hurricanes. The
coastal areas of Ecuador and Peru and the Amazon river basin flood infrequently
during E1 Nifio Southern Oscillation (ENSO) years. Flooding in Venezuela and
coastal Braecil sometimes accompanies intensified tradewinds. Paraguay and
Argentina also suffer occasional severe floods.

11. Frequent, severe earthquakes occur over the entire Pacific coast of Central
America, with heavy losses. Occasional severe earthquakes alsc affect the
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Caribbean. Damaging earthquakes occur thruughout the Andes from Argentina and
Chile to Venezuela and Trinidad and Tobago. Tsunamis generated by large
earthquakes have occasionally caused severe damage to cities on the Pacific coast
of Latin America.

12, The frequency of volcanic eruptions is among t! e highest in the world in
Central America, the eastern Caribbean and the Andean region, where the proximity
of high-.asity population centres to large, active volcanoes engenders high risk
to life and property.

13. The Andes have a dangerously high potential for frequent, massive landslides
along the Cordillera. In ENSO years, torrential rain may aggravate this phenomenon
by triggering numerous large landslides. Earthquakes here are known to cause
massive falls of rock and ice slides. 2Along coastal Brazil and in areas around

Rio de Janeiro, landslides pose a particularly significant threat.

Capabllities and needs

14. Partly through outside assistance, the South American countries have many of
the resources required to monitor and issue warnings on the major atmcspheric
hazards. Although continued support will be needed for some time, there is
considerable regional co-nperation in many facets of disaster management and in
successful pooling of support and funding from various sources. However, the
degree to wnich national disaster plans have been implemented in the past few years
varies greatly; some countries have acuieved considerable success, but improvement
in others is marginal.

15. In Central America and the Caribbean, recent disasters have disrupted vital
telecommunications links, frustrating critical pre-disaster and immediate
post-digaster mitigaticn response. This problem deserves urgent attention.

16. Particularly in South America, preparedness (especially public awareness) and
prevention measures need further consolidetion, and related transfer of technology
needs to be improved. Although the Regional Seismological Centie for South
Anerica (CERESIS) has taken some positive steps in these directions, further
sustained efforts and financial support are necessary.

17. The increasing disaster potential due to accelerating population
concentrations in large cities points up the need for land use controls,
enforcement of building codes and quality control. Of particular concern is the
development of methods to retrofit and protect existing bullding stock.
Rationalized and improved observational networks, particularly relating to
geological hazards, need to be deployed. A regional data base is planned. Few
operational warning systems exist, and many more are needed. Public education is a
top priority.
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Hazards

18. Algeria, Morocco and Tunisia, lying in a belt of high seismicity, suffer
periodic damaging earthquakes. The location of several large cities in the selismic
zone and a large inventory of structures built to inadequate building standards
magnify the potential for a severe disaster.

19. South of the Sahara, the Rift Valley of east Africa experiences moderate
earthquakes and has some active volcanves that rarely cause damage or death. The
many deep crater lakes in western Cameroon have periodically but suddenly released
trapped lethal carbon dioxide.

20. Occasional tropical cyciones in Madagascar, Mozambique, the southern region of
the United Republic of Tanzania, and the Comoros, Mauritius, Reunion and Seychelles
in the lndian Ocean cause wind, storm surge and, sspecially, flood damage.

21. The sub-Saharan countries and, less frequently, the countries of eastern and
southern Africa experience recurrent droughts, a problem that is being compounded
by desertification. Desert locust outhreaks often occur early in the rainy season,
coming at the end of a long drought cycle. A significant hazard to agriculture
throughtout north, west and eastern Africa, swarming locusts are conventionally
controlled by chemical pesticides, but they do not provide a lasting solution to
this age-o0ld problem.

22. North of the Sahara, atmospheric hazards consist mainly of infrequent, intense
and difficult-to-forecast local floods from heavy rainfall. They occasionally
cause considerable localized damage. The Nile presents unique problems that are
receiving much attention.

Gapabilities and needs

23. There is considerable regional .o-operation in disaster mitigation in Africa,
and progress is being made in cyclone, drought and earthguake disaster reduction.
In the seismic zone, ottention must be given to reinforcement of existing
buildings, more stringent building codes for new construction, and the growing
populations of large cities at risk. Similarly, upgrading regional tropical
cyclone warning facilities needs financial support, and the effects of severe
droughts are a continuing concern.

Hazarda

24. Northern Europe is rarely impacted by severe disaster-producing storms.
Nevertheless, atmospheric depressions originating in the North Atlantic annually
casuse minor damage from strong winds, but flooding is frequent and often
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destructive. Infrequently, a depression brings hurricane-force winds and, in
coastal areas, storm surge, causing widespread damage and occasional loss of life.

25. In southern Europe, storm surges in the northern Adriatic pose a hazard to
Venice. Mountainous terrain an”® heavy rainfall encourage rapid-rise river floods
and destructive landslides, especially in densely populated areas. Extremes of
heat infrequently cause numerous deaths in southern Italy and Greece.

26. Dam 1ing earthquakes are rare in northern Europe. Nevertheless, historically,
some destructive earthquakes have occurred in the Carpathians, the Rheingraben and
the Alps. All southern Europe, however, from Portugal to Turkey to Cyprus, is an
area of moderate to high seismicity, and earthquakes are the predominant and most
destructive haszard. Active volcanoes are a threat in some areas, especially the
Azores, the Canary Islands and southern Italy; history is replete with stories of
disastrous geological events, Wildfires, prevalent in the region during dry
summers, cauae increasing damage despite precautions and improved fire-fighting
techniques because of the increase in leisure and vacation activities. Landslides
are a significant local hazard in some mountainous, high-density areas, but they
have been studied intensively and are generally well-controlled.

Capabilities and peeds

27. Extensive regional co-operation efforts exist to address natural hazards, and
Europe applies some of the modera technology to handling disasters. 1In the
earthquake-prone countries, considerable effort is being made to reduce seismic
risk through improved engineering and stronger building codes. Nevertheless, older
structures remain at risk. Improvrd seismic and volcanic monitoring and creation
of a data base are necessary to the development of additional engineering
initiatives and to research on early warning systems. Small-scale, sudden-onset
hazards, such as snow avalanches, landslides, tornadoes and rapid-rise floods,
continue to be serious concerns, especially in areas of high investment and
population density.

28. Europe has developed disaster management technology and training centres that
can be useful to other regions.

North and south-west Asia
Hazards

29. South-west Asia (Democratic Yemen, the Islamic Republic of Iran, Iraq, Israel,
Jordan, Kuwait, Lebanon, Saudi Arabia, the Syrian Arab Republic, Yemen, and the
Gulf countries) suffers from moderate to extreme aridity. Noteworthy ic the
occagional flooding of the Tigris-Euphrates; althougli the river system is regulated
by dams, damaging and Jdisastrous floods are rare. Damaging snow avalanches and
landslides are a aserious concern in the Elburz Mourtains.
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30. Some regions of northern Asia (comprising northern China, Mongolia and the
Union of Soviet Socialist Republics) are prone to devastating earthgquakes. Many
provinces of China have bheen struck by earthquakes of magnitude over 7. The
destructive Tangshan earthquake in 1976 caused the death of more than 240,000
people. Occasional local flooding of the main rivers (Ob', Yenisey and Lena) is
caused by spring icejams. Destructive wildfires occur, but infrequently.

31. Within south-west Asia, destruction and loss of life due to earthquakes are
frequent and often severe. Traditional housing - of unreinforced masonry and
stone - suffers severe damage from earthquakes. Yemen and the Jordan-Bekaa rife

valley ore alsc earthquake prone, although less so than the Islamic Republic of
Iran.

Capabllities and neads

32. Asian countries largely meet their own national needs, albeit with limited
resources. In south-west Asia, there is much regional co-operation. But
relatively little effort is applied to the reduction of earthquake damage rigks
from the traditional masonry and stone buildings and to the effects of small-scale
phencmena such as avalanches, landslides, and flash flooding. These areas need
attention. In adiition, continued improvements in the quality of seismic

monitoring and in the creation of a data base are essential to ef?fective mitigation
efforts.

South and east Asia
Hazards

33, In all the world, this region suffers the most from a variety of natural
hazards. The north-weet Pacific is the ocean basin generating the highest number
of tropical cyclones (typhoons). Annually about 25 typhoons strike China, the
Democratic People's Republic of Korea, Japan, the Philippines, the Republic of
Korea and Viet Nam, often causing significant destruction. Less frequently but
with more devastating effects, cyclones forming in the northern Indian Ocean,
particularly those in the Bay of Bengal, bring damaging winds, destructive floods,
and deadly storm surges to Bangladesh and south-eastern India. This interplay of
natural factors acting upon a low-lying area with one of the highest population
concentrations causes recurrent disasters of magnitudes incomparable to those
elsewhere, particularly relative to the number of deaths. Other weather systems
(e.g., monsoons) also impact the region with disastrous effects, especially
flooding. Eastern China is often affected by serious droughts.

34. Many rivers - the Indus, Ganges, Brahmaputra, Salmeen, Mekong, Song Hua,

Huei He, Yangtze and Huang He - have a long history of destruction., Upland
deforestation and increased population in the flood plains contribute to increasing
flood risks and ever greater tragedies. Snow avalanches and landslides, although
frequent in the highlands, are significant in only a few settled areas.
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35. All countries in the region, except possibly Democratic Kampuchea and Sri
Lanka, are prone to destructive earthquakes, with loss of life usually exceecling
that from similar earthquakes elsewhere. High population densities and buildings
of unreinforced masonry are the primary contrlbuting factors. The region has the
largest number of active volcanoes in the world, some of which threaten population
centres.

36. Countries facing the Pacific Ocean, especially Japan and the Philippines,
experience destructive tsunamis sometimes generated by earthquakes as distant as
South America. Landslides triggered by heavy rainfall or earthquakes are a major
hazard in the mountainous areas, especially in countries facing the Pacific Ocean
and those in the Himalayan belt.

37. Afghanistan, Pakistan and northern India are occasionally affected by locust
swarms.

Capabilities and needs

38. Despite strong regional co-operation and mitigation efforts, which reflect the
variety, extreme severity, and magnitude of natural disasters and which Mave
reduced the severity of some disasters, further concerted activity is needed.
Poverty and population growth, in particular, have thw-:ted progress on disaster
mitigation. In addition, the mitigation of many of the most severe hazards (for
example, flooding in Bangladesh) requires regional co-operation.

39. The region, nevertheless, has much experience and technology to share with the
rest of the world. Japan, for example, has built effective disaster management
systems and technology. The training facilities of the Asian Disaster Prevention
Centre (ADPC) are being extended to other regions.

40. Of particular regional concern is the scale of recurrent disasters in
Bangladesh, which continues to frustrate concerted human efforts at mitigation.
Growing population pressures and intensified investment in densely populated areas
aggravate the effects of disasters, especiaily in this region. A systematic
regional effort stressing public awareness and education, land use planning, and
other activities is essuntial. Further outside support is required.

South-west Pacific
Hazards

41. This area is prone to erratically moving and destructive tropical cyclones,
with varying effects and frequency. Low-lying atolls experience destructive surges
and waves caused by cyclones as well as by strong winds alone. Localized flooding
due to tropical cyclones and other weather systems sometimes causes severe damage.
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42. Larger river systems in Australia and New Zealand occasionally experience
severe flooding. New Zealand and the southern states of Australia sometimes
experiencing damaging winds from depressions.

43. Except for most of Australia, Kiribatl and Tuvalu, the south-west Pacific
island countries generally lie within or near the gzone of intense earthquake and
volcanic activity extending from Panua New Guinea to Samoa to New Zealand.

44. There are several active volcanoes in the region, some naar population
centres. The volcanic complex near Rabaul is one of the few regularly ionitored
(by the well-equipped volcanological observatory nearby), and there is a detailed
disaster action plan.

45. Tsunamis are infrequent. The potential for damage is high but it is not well
recognised, compared with the north Pacific.

46. Landslides are a hasard throughout the region, especially in areas of heavy
rainfall. Australia has frequent wildfires, some of them destructive.

Capabilities and peeds

47. Regional co-operation is strong with regard to tropical cyclone warning
systems. Nevertheless, some of the smaller countries need improved cyclone
monitoring and warning capability at the national level. Earthquake and volcano
monitoring also needs strengthening, and all countries should be covered by the
Pacific Tsunami Warning System. Preparedness and prevention measures, particularly
pu.iic awareness and planning, need strengthening in many countries.

A8. Australia and New Zealand have some of the technology (for example,
cyclone-resistant building design and flood-control methods) that could be very
useful to other countries both in and outside the region.
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