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Viewpoints

Some Notes on Defining Disaster: Suggestions for a

Disaster Continuum

Over the last decade, the international community has become
increasingly concerned with the effects of “natural” disaster.
This concern was expressed in the creation of the United
Nations Disaster Relief Office (UNDRO) in 1971. Interest has
been directed primarily at disaster in less-developed countries.
There are at least two reasons why this should have been so.
First, industrialized nations have, theoretically at least, a
stronger financial and material base and can exert greater
control than the less-developed nations over those domestic
resources which should be mobilized for relief and rehabilita-
tion in time of disaster. Second, intemational statistics suggest
that “natural” disaster is primarily a problem of the third
world. For example, a 1972 UNDRO survey found that 90 %
of the more than 300 disasters identified had occurred in
third world areas. Some 85-90 % of these occurred after 1950. !
While it is not certain that statistics of this sort accurately
portray the degree to which natural disruptions have, in the
past, afflicted areas we now describe as the “third world”, it

is clear that throughout the world, ecosystems are being
degraded with increasing rapidity.? Because environmental
degradation increases the vulnerability of a region to natural
disruptions, the frequency with which disaster is likely to
occur in the future is expanding correspondingly. More and
more people involved in disaster work are recognizing that
events characterized as “natural’ disasters are, in fact, created
by the interaction of many elements, only one of which will be
the natural phenomenon itself. Political, social, economic and
environmental factors combine in such a way as to undermine
the ability of a society and its ecosystem to cope with new
stresses. The triggering mechanism may well be some natural
phenomenon, too much rain, too little rain, high winds and so
on, but many of the “natural” disasters experienced throughout
the world today have their roots in political, social and
economic conditions.

Thus, it is clearly necessary to distinguish between the
occurrence of a natural phenomenon, such as lack of water
leading to a drought, and a disaster. In the latter case, the
natural phenomenon combines with other factors to create the

situation in which large numbers of peaple and some portion
of their environment are permanently or temporarily disabled.
The role played by the natural phenomenon relative to the
other components of disaster will vary according to natural
phenomenon experienced, region affected, ecosystem
involved, ability of society to control and redistribute natural
resources (such as water) and produced resources (such as food).
Such distinctions are important insofar as the prevention of
mitigation of disaster is concerned. The more important the
natural component of disaster, the more difficult it will be to
control its impact on people and ecosystems. The greater the
human-related component, the more likely it will be that the
underlying causes of disaster can be mitigated or removed
entirely. In this context, it is perhaps useful to think in terms
of a continuum where disasters are ranked from acute to
“chronic” (see Fig. 1).
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Fig. 1. Non-conflict disaster continuums.

DISASTER CONTINUUM

1. Human-induced, industrial disasters

At the acute end of the continuum are such events as
nuclear reactor accidents, oil spills, Séveso-type incidents
(item (a) on the chart). These are totally man-made disasters
which at the same time have in important impact on the
human populations and the ecology of afflicted regions.
Disasters of this nature are currently more prevalent in
industrialized countries than in less-developed ones. However,
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as less-developed countries take on at least the veneer of
development, they are likely to suffer more and more frequently
from this problem. The degree of predictability is virtually nil.
One can say no more than that a city has a nuclear reactor or

a chemical plant or that certain fowns lie along the transporta-
tion route of a dangerous chemical or an oil tanker. Suchh
cities and towns should clearly possess a capability for dealing
with this kind of disaster, but it can never be predicted when
or where this capability will actually need to be exercised.

2. Tropical storms and volcanoes

Next along the continuum (item (b) on the chart) come
disasters such as tropical storms and volcanoes which are
caused largely by natural phenomena. Here the distinction
between the occurrence of the natural phenomenon and the
creation of a disaster is probably less than for any of the
categories on the continuum. Where people live in vulnerable
areas, for reasons of personal preference or through economic
necessity, the best that one can hope for is the mitigation of
the impact of this kind of natural phenomenon. Thus, the
magnitude of this kind of disaster will depend very much on
the adequacy of early waming systems and of disaster
mitigation schemes. One example of the latter would be
building codes to regulate where and with which materials
structures can be constructed in vulnerable areas.

The ability of a society to protect itself in these ways seems
to rely on three factors: the wealth of the society, the degree
of concern on the part of the government for its citizens and
the control a government can exert over its population. Ina
relatively wealthy society, both individuals and communities
will find it easier to accumulate the funds necessary to provide
themselves with adequate protection than in poorer societies
where neither governments not individuals may have adequate
means. In cases where governments are indifferent to the
requirements of the vast majority of their populations, the
poverty of individuals dooms them. This difference obtains
within societies as well as between states.

Where governments cannot control those activities of their
populations, rendering them more vulnerable to disaster the
impact of natural phenomena will increase. For example, the
coastal regions of the southern United States have recently
experienced a housing boom. These areas are attractive places
in which to live. They are also very close to sea-level, and are
hurricane prone. Many of the houses built in these sites are
not constructed to withstand severe tropical storms. In cases
where offshore “barrier” islands have become relatively
heavily populated, bridges are frequently inadequately con-
structed to survive hurricanes. There are also too few of them
to enable the rapid evacuation of these islands which would be
necessary in the face of a serious tropical storm. U.S. Govern-
ments meteorologists have increasingly expressed concern over
this state of affairs. While tropical storms in the U.S. have not
caused very many deaths in the past, it is anticipated that the
death toll of future hurricanes will rise substantially. Neither
the Federal government nor State governments seem willing to

impose strict regulations on the use of low-lying coastal lands,
although this is clearly the only way in which disaster will be
avoided.

At the same time, individuals and/or governments might
make a disaster cost-benefit analysis. Where a particular
natural phenomenon occurs only infrequently, the benefits
derived from using the region in question might be greater over
the long-term than the losses incurred through the occurrence
of the natural phenomenon. The fact that a region has a
probability of suffering some form of natural disruption once
in 25 or 50 years is not necessarily sufficient reason to abandon
all productive use of that area. This might be particularly true
in agricultural zones where the population is less concentrated
and where the financial costs of rehabilitation might be smaller
than in urban areas. It should be emphasized, however, that
continuing to inhabit a particular region due to a lack of viable
alternatives arising out of individual or societal poverty is not
the same as evaluating the risks and benefits of continued
habitation.

3. Earthquakes

The third category of disaster (item (c) on the chart) is
similar to the previous one, but the human-related elements
can be even stronger. As in the case of tropical storms and
volcanoes, if populations live in earthquake zones then the
degree of disaster depends on early warning (not yet well-
developed for earthquakes) and on adequate protection
measures (earthquake-resistant houses for the most part) as
well as on the strength of the tremor. At the same time, it is
possible to create earthquakes. This has occurred in at least
two cases, once in India and once in Greece. Inboth instances,
reservoirs behind newly constructed dams were being filled. In
neither instance was the area one of known high seismicity.
Nonetheless, the pressure exerted by the water in the reservoirs
served to trigger the earthquakes. It has been suggested that
the devastating Tangshan earthquake in China was caused by
pumping water into disused coal mines in an attempt to
prevent subsidence. In addition, low-level shocks, recorded
around Denver, Colorado, have been linked to the practice of
pumping water contaminated with wastes from nerve gas plants
into deep wells in an attempt to dispose of these materials
without contaminating the local water table.

4. Droughts, floods and famines

The fourth category of disaster contains events which have
very strong human components (item (d) on the chart).
Included are disasters such as drought, flood and famine. Itis
in these cases that the interaction between natural phenomena
and non-natural factors is most complex. It is also here that
one can speak more strongly of disaster prevention as opposed
to disaster mitigation. A lack of rain need not lead to a
drought-disaster or to a famine. Proper watershed management
can eliminate many floods. But factors other than the purely
physical are at work in this category leading, in all too many
cases, to the creation of disaster.
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Role of economic policies. The drought/famine in the Sahel
zone of West Africa provides an excellent example of how
economic policies help to create disaster once rainfall becomes
inadequate. It has been the policy of most West African
governments to encourage agricultural production for export.
Much of the prime agricultural land is devoted to export crops.
As one result, domestic food production has failed to keep
pace with the needs of the populations of these countries. In
times of drought, the food shortfalls become even greater and
the threat of famine arises.

Simultaneously, because so much prime agricultural land
is devoted to the production of cash crops, farmers growing
food crops are frequently pushed into more and more marginal
lands where rainfall is more scarce and irregular and where soil
quality is poorer. The overutilization of such lands degrades
them further and can increase their vulnerability to drought
conditions: alterations in soil structure and reductions in
vegetative cover decrease the absorptive capacity of the soil.
This means that what rain does fall is used less efficiently
(more of it runs off or evaporates) and that higher levels of
rainfall are required than in the past to grow crops successfully
and to prevent drought conditions from occurring.

Role of political policies. The government of India
followed a policy after independence of preferring investment
in the industrial sector of the economy to investment in the
agricultural sector. As one result of this, two broad trends can
be discerned. First, much of the basic infrastructure which
would help protect against flooding and drought (dams,
barrages, drainage and irrigation systems) simply does not
exist. Flooding now accounts for about $100 m in damages
annually. At the same time, many of the areas which suffer
from floods also experience droughts once the monsoon rains
pass, at least in part because of inadequate water control
systems.

The second trend is related to the poverty in which much
of the Indian rural population lives. Because investment has
been directed primarily toward the urban areas, the vast
majority of the Indian population lives at or below the subsis-
tence level. Under such conditions, it is extremely difficult, if
not impossible, to protect one’s environment. It is only too
easy to degrade it. Too many animals graze too little land; the
soil is used continuously without the benefit of adequate
fertilization and water; deforestation occurs. Degraded land
floods more easily and dries up more quickly. The possibilities
are legion.

Role of social policies. In many parts of the world,
nomadism and shifting cultivation have been adopted by local
populations as ecologically sound methods of land use. One
legacy of the advent of colonial and/or national governments
has been the attempt to restrict the movement of these
populations. There have been a variety of reasons for this.
Some are economic: tax-collection is facilitated. Some are
political: populations are easier to control if they are
(relatively) sedentary. But there are also social aspects to the
attempts at sedentarizing herders and farmers. It is simply

easier to provide people with “‘modern” amenities — schools,
medical services, veterinary services, water control systems and
s0 on — if they remain in one place. It is more difficult,
although not impossible, to adjust the government’s social
services to migrating populations. Furthermore, there is often
a history of antagonism between sedentary and nomadic
populations. In the post-colonial era, the former have almost
always come to control national governments and have sought
to use this power to regulate the nomadic populations who, in
the past frequently ratded, enslaved and exacted tribute from
their sedentary neighbours. However, such sendentarization
often leads to the overutilization of the soil, to ecologieal
degradation of marginal lands and, eventually, to disaster. This
certainly has been part of the problem throughout the Sahel
zone of West Africa and in parts of East Africa as well.

Role of overpopulation. When there are too many people
attempting to exploit a given ecological region, degradation
and disaster are the only long-term outcomes possible. Again,
the Sahel zone of West Africa offers an excellent example. It
is generally recognized that there were too many animals
attempting to graze the Sahel when the 1968-1973 drought
occurred. It is by no means clear, however, that the size of
individual herds had increased substantially. It has been
suggested that, due in part to improved medical health services,
the human population of the Sahel had increased. Thus, there
were more people who needed to own animals to ensure their
own survival. Such overpopulation relative to the carrying
capacity of a region is not unique to the Sahel zone, of course,
nor is it limited to less-developed countries.

We saw earlier that the relative overpopulation of low-ying
coastal regions in the U.S. is likely to lead to disaster from
tropical storms. In the southwestern part of the United States,
where native American populations have been restricted to
reservations, turned into sheep herders, deprived of the land
necessary to raise sheep in a semi-arid environment and
generally impoverished, areas that once produced grasses 6 feet
or more high now barely produce vegetative cover. 3

S. Ecodestruction

At the chronic end of the continuum (item (e) on the chart)
come events which serve to undermine the ecological stability
of a region and which, if continued for a long enough period
of time, will eventually lead to a breakdown. Included here
are the diversion of Siberian rivers, the destruction of large
portions of the world’s forests, and the overutilization
(“mining”) of groundwater. They are completely human-
induced events which arise out of the assumption that
technology is superior to nature and that should any of these
activities have a negative impact, technological solutions can
be found. They also result from the inability of political
systems to plan more than a few years ahead at one time.

Both rich and poor nations are involved in activities of this
kind. Rich ones have sufficient resources to enable them to
spend enormous sums of money on these environmental
modification activities. In poorer countries, these activities are



often carried out because there appears to be no alternative
course of action open to individuals or governments. The
depletion of forests, particularly in semi-arid regions of the
third world, by individuals in search of fuel for cooking and
heating is one case in point. The exploitation of fossil ground-
water in parts of Egypt, made possible by development projects
organized by the Egyptian government and various international
agencies and necessitated by the burgeoning Egyptian
population, is another.

DEVELOPED VERSUS LESS-DEVELOPED COUNTRIES

The industrialized countries appear to be less vulnerable to
disaster and to be able to protect their populations much
better when natural disruptions occur than the less-developed
countries. For example, serious droughts in the U.S. and in
Western Europe over the last 3 or 4 years did not lead to wide-
spread food shortages and starvation. This does not mean,
however, that there are no problems with ecological
mismanagement and overpopulation in the industrialized
countries. On the contrary. What has been the case to date,
however, is that money and technology have enabled developed
countries to temporarily put off the consequences of these
problems. For example, soil degradation due to overcropping
of U.S. midwestern soils has been partly retarded by heavy
applications of chemical fertilizers and water. But there are
side-effects of heavy fertilizer use and where the water is
provided by underground acquifers, it is frequently being
“mined”, withdrawn more quickly than rainfall replenishes the
supply. Federal flood insurance provides disaster-stricken
populations with compensation for flood losses — but the
populations frequently rebuild in the same location.

It is clear that less-developed countries currently have less
capacity to deal with disruptions of any kind. This is at least
in part a result of inadequate technology. However, the
successes recorded in China following 1949 in reducing
flooding and combating desertification indicate that
technology is not the sole answer. A lack of funds also plays a
role in disaster vulnerability, but the major problem is one of
political will. The Chinese case demonstrates that a govern-
ment which makes the protection of its population from
natural disruptions a central goal and which is sufficiently
popular and/or in control to enforce its policies can go a very
long way toward disaster prevention and mitigation.

The danger is that because the industrialized countries have
apparently been successful in manipulating their natural
environments, less-developed countries will seek to emulate
their patterns of resource utilization and environmental
management practices. Because governments are so poor at
medium to long-term planning, the future consequences of
environmental manipulation tend to be inadequately
integrated into agricultural and industrial development plans.
Even where governments are aware of the negative side effects
of certain kinds of activities, they may believe that new
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technologies will be developed to enable them to avoid disaster.
For example, groundwater is being mined in Libya with
resultant falling water tables and, in coastal regions, salt water
infiltration of fresh water sources. The Libyan government
plans eventually to rely on the desalinization of sea water to
meet the country’s needs. An oil-rich country such as Libya can
count onsuch a “solution” being viable in the short to medium-
term. There is no guarantee, however, what will happen once the
oil supply runs out and a larger population has been produced,
at least in part because reliance on the short-term “solution”
made increased food production possible.

Third world countries are not, of course, entirely free in the
choices they make concerning their development programmes.
In some cases, they are only offered aid on the condition that
they follow certain domestic policies or accept a particular
development project. At the same time, they are by definition
constrained in their choices by the very form of the existing
international economic system. It is the recognition of the
inequalities inherent in that system which have led less-
developed countries to press the industrialized nations for a
“new international economic order” (NIEO).

The argument can be made that the unequal operation of
the present international economic system has been an
important cause of environmental degradation and disaster.?
If it is the case that economic dependence is one cause of
disaster vulnerability, then a loosening of that dependence,
such as implied in the NIEQ, should help countries to provide
themselves with some of the resources necessary to protect
their populations against the excesses of natural pher.omena
and their natural environments against the excesses of human
populations. For example, if the terms of trade between
industrialized and less-developed countries were equalized, it
would not be necessary for many countries to devote
increasingly large amounts of land to cash crops at the expense
of both food production and soil fertility.

However, it must be stressed that simply because economic
relations are carried out with greater equality among nations
and, as a result, countries will have more money to spend,
there is no guarantee that they will actually seek to implement
an ecologically sound development programme. That is but one
alternative among many. Since countries such as the United
States and, to a lesser extent, the Soviet Union have
apparently succeeded in maintaining reasonably successful
economic system without undue concern for environmental
consequences, the temptation for less-developed countries to
imitate them is great. They are unfortunately urged on in this
direction by national and international development and
lending agencies. It is clear that there is a need for an across-
the-board change in attitude if the incidence of disaster is to
be reduced.

Nicole Ball
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