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CHAPTER ONE
WHAT IS DISASTER

Learning objectives

At the end of the chapter the students are expected to:

+ Define disaster, hazard, vulnerability and risk

< Describe the types and the causes of disasters.

« Discuss the magnitude and distribution of disasters

< Explain different phases of disasters
1.1. Introduction:

Disasters and emergencies are fundamental reflections of normal
life. They are consequences of the way society structure
themselves, economically and socially; the way societies and states
interact; and the way that relationships between the decision makers
are sustained. The disaster emanates from the fact that certain
communities or groups are forced to settle in areas susceptible to
the impact of ranging river or a volcanic eruption. The magnitude of
each disaster, be in terms of deaths, property damage or costs for a
given developing country increases with the increment of
marginalization of the population. As the population increases, the
best land in both rural and urban areas is taken up, and those

seeking land for farming or housing are forced to accept inadequate






deaths, injuries, iliness, and property damage cannot be effectively
managed with routine procedures or resources.

Disaster is further defined as an event in which a society or a
community undergoes acute deprivation of food and other basic
necessities due to natural and man made calamities to such an
extent that the normal function of the society or the community is

disrupted and that it cannot subsist without outside intervention *3).

Emergency is a state in which normal procedures are suspended
and extra-ordinary measures are taken in order to avert a disaster.
An emergency can be defined in the context of the social, political

and epidemiological circumstances in which it occurs.

Hazard is a rare or extreme event in the natural or human made
environment that adversely affects human life, property or activity to
the extent of causing a disaster. It is essential to make a distinction
between hazards and disasters, and to recognize that the effect of
the former upon the latter is essentially a measure of the society’s

vulnerability.
(12)

Mitigation: is permanent reduction of the risk of a disaster. Primary
mitigation refers to reducing the resistance of the hazard and
reducing vulnerability. Secondary mitigation refers to reducing the
effects of the hazard (preparedness).

Mitigation includes recognizing that disasters will occur; attempts are
made to reduce the harmful effects of a disaster, and to limit their

impact on human suffering and economic assets.
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Prevention is defined as those activities taken to prevent a natural
phenomenon or potential hazard from having harmful effects on
either people or economic assets. Delayed actions drain the
economy and the resources for emergency response within a region.
For developing nations, prevention is perhaps the most critical
components in managing disasters, however, it is clearly one of the

most difficult to promote. Prevention planning is based on two






It is the susceptibility of a population to specific type of event.
Vulnerability is also associated with the degree of possible or
potential loss from a risk that results from a hazard at a given
intensity. The factors that influence intensity include demographics,
the age, and resilience of the environment, technology, social
differentiation and diversity as well as regional and global economics

and politics.



lead to civil conflict (e.g. communal violence triggered by
religious differences).

« Environmental degradation: Deforestation leads to rapid rain
run off, which contributes to flooding.

« Lack of awareness and information: Disasters can also
happen because people vulnerable to them simply do not
know how to get out of harm’s way or to take protective
measures.

< Wars and civil strife are among the principal man made

factors precipitating disaster.

Disaster mainly occurs when vulnerability and hazard meet. The
interaction and association of such phenomena is depicted in the

following figure (Figure 1).
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Figurel: Relationship of vulnerability, hazard and disaster

Source: WHO/EHA, 2002

1.3. TYPES OF DISASTERS

Disasters are broadly divided into two types comprising natural and
man made (technological) disasters. There is also other basis by
which disasters can be categorized which has been mentioned later

in this section.

1.3.1. Natural disasters
Natural disasters occur as the result of action of the natural

forces and tend to be accepted as unfortunate, but inevitable. The
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Figure 2: Global trends of natural disasters.

In 1992 alone, natural disasters costed the world economy more
money than it spent on development aid. The November 2004
typhoons in the Philippines also claimed over 1,000 lives and
devastated the livelihoods of many more. The recent Indian Ocean
Tsunami was even more destructive that more than 150,000 lives

were lost. As reported by the secretariat of the International Strategy
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beyond the immediate regions affected, to countries as a whole and
often to the wider global community.

The incidence of hazards demonstrates considerable geographic
variation. During the period 1994-2003, Asia was disproportionately
affected by natural disasters (Figure 3). Approximately half of the
650 natural catastrophes recorded in 2004 were windstorms and
severe weather events, while 80 were due to geological hazards (70
damaging earthquakes and 10 volcanic eruptions). As a result of
increasingly effective preventive measures, while the number of
disasters has more than tripled since the 1970s, the reported death

toll has almost been reduced by half.
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Figure 3: Distribution of natural disasters by Region

Around 75 percent of the world’s population lives in areas affected at
least once by earthquake, tropical cyclone, flood or drought between
1980 and 2000. Billions of people in more than 100 countries are
periodically exposed to at least one event of earthquake, tropical
cyclone, flood or drought. As a result of disasters triggered by these
natural hazards, more than 184 deaths per day are recorded in
different parts of the world, 11 percent of the people exposed to

natural hazards live in countries classified as having low human
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development, and they account for more than 53 percent of total
recorded deaths”. For each hazard type, disaster risk is considerably

lower in high-income countries than in medium- and low-income

countries.
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Figure 4: Economic losses due to natural disasters 1960-2000
(million US$)

Natural disasters can have significant economic and food security
impacts, especially on the poorest households. In the last three
decades, there has been a clear increase in the number of natural
hazard events, the size of affected populations and the extent of

economic losses (Figure 4). Several million victims have suffered
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sewer lines, deforestation, war, etc. Technological disasters tend to
involve many more casualties than natural disasters of the same

magnitude of energy release.
Technological or man-made disasters are unpredictable, can spread

across geographical areas, may be unpreventable and may have

limited physical damage but long-term effect. They are also much
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hospital and hospital systems to care for patients exposed to
industrial agents, the training of medical personnel to work in
contaminated environments, and the stockpiling of personal
protective equipment for responders — is key for providing care

following industrial accidents.

Another classification of disasters will be as follows:

1. Sudden-onset disasters include floods, earthquakes, tsunamis,
or tidal waves, tropical storms, volcanic eruptions, and landslides. As
their name implies, sudden-onset disasters occur swiftly and often
without any warning. Floods are the most frequent type of natural
disaster associated with sudden migration of large populations and
food shortages. Other types of disasters generally occur more
frequently in Asia, Latin America, and the Caribbean rather than in
Africa. When these disasters occur, they frequently cause thousands
of deaths and casualties. Earthquakes cause the greatest number of
deaths and overwhelming infrastructural damage. Communities at
risk of these types of disasters should recognize and respond to
threats posed by local weather patterns and the shape and contours
of the land.

2. Slow-onset disasters include droughts, famine, environmental
degradation, deforestation (loss of trees and vegetation), pest
infestation and desertification (conversion of arable lands to
deserts). These disasters are usually the result of adverse weather
conditions combined with poor land use. Traditionally, African

communities, particularly the poor, have been at increased risk of
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these types of disasters because of poverty and social inequality,
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of casualties because they are often targets of both sides of the

conflict.

5. Epidemic diseases are those diseases that normally do not
occur in stable communities but have the potential to spread under
certain conditions. This can cause frequent and severe outbreaks.
These diseases may be spread by contaminated water or food,
person-to-person contact, or through animals or insect vectors.
Examples of epidemic diseases that commonly threaten displaced
populations include cholera, measles, dysentery, respiratory
infections, malaria, and, increasingly, HIV. After a major disaster, the
risk of epidemic diseases increases mainly as a result of

overcrowding and unhygienic conditions

1.4. Phases of Disasters:

Disaster situations are dynamic, always changing and
demanding a change in response. Disasters can be viewed as a
series of phases on a time continuum. Even though the evolving
situation may appear continuous, identifying and understanding
these phases helps to describe related needs and to
conceptualize appropriate disaster management activities.

These phases are described below:

1. Pre-emergency phase: the period before the disaster strikes may

18



stocking basic supplies, planning evacuation routes, monitoring

trends, etc.

2. Impact and flight phase: when a disaster strikes the hazard (fire,
earthquake, floods, conflicts, etc) may trigger the displacement of
large number of people from their homes. How long this phase lasts
depends on the type of disaster, the number people affected and the
distance they must travel to find sanctuary. Search and rescue and
other assistances, e.g. providing transportation, shelter and basic
supplies to affected people may be carried out to reduce the loss of

lives.

3. Acute phase: this phase begins immediately after the impact of
the disaster and marked by intense, often reactive activities by many
humanitarian agencies responding to media reports of very high
death rate (may be 5-60 times the normal death rate). The priority is
to keep the affected people alive. Security may be a major concern
in complex emergency situations. Critical services such as providing
food, water, sanitation, basic health care, protection from violence
and harassment are to be quickly organized. This phase ends when
crude death rate falls below 1/10,000 persons per day (the crude
mortality rate for stable population in Africa is about 0.5/10,000

individual per day).

4. Post emergency phase: the population movement usually slows
down. This enables critical services to be properly established and
maintained. During this phase the cause of displacement may be

evolving. The displaced people wait for “something to happen” so
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that they can return home, integrate with the local community or
relocate else where. As international support declines, the emphasis
shifts to building local capacity of and promoting community
participation. Tracing reproductive health care, mental health care
and other services may be initiated, based on the epidemiological
information. It is difficult to set time limits on the post-disaster time
phases or to accurately define the limits of each, even for one
specific type of disaster. For example, the emergency phase of a
hurricane or a flood may be only a few days, or as long as a week. A
drought and a resulting famine can last for months or even a year or

more.

5. Repatriation phase: after the emergency situation is over,
displaced people are expected to return to their place of origin either
on their own or with the help of relief agencies. Repatriation may be

either forced or voluntary.

6. Rehabilitation or reconstruction phase: once permanent
solution is obtained, the focus shifts from relief to development. The
aim is to help the affected community become self-reliant. The
responsibility of providing assistance is handed over to the affected
community, the local authorities, development agencies and other
non-governmental organizations. Because humanitarian and
development technicians have different approaches to providing
assistance and the infrastructure for relief is inadequate for

development, the programs are re-oriented and redesigned.
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Exercise:

How do you define disaster?
List and describe phases of disasters.
What are the types of disaster? Describe them.

N

Why do trends of disasters increase over time?
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CHAPTER TWO
FACTORS LEADING TO DISASTERS
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2.2. Deforestation

Definition: Deforestation is the removal or damage of vegetation in
a forest to the extent that it no longer supports its natural flora and
fauna. It is most frequently caused by humans taking care of their
immediate needs, while not being aware of the long-term effects of
their actions.

Magnitude: The rapid rate of deforestation in the tropics is a key
driving force in the yearly increase of flood disasters. According to
the Food and Agriculture Organization and United Nations
Environmental Program (FAO/UNEP) study in 1981, tropical forests
are disappearing at the rate of 7.3 million hectares (18 million

acres) per year:

e 4.2 million hectares (10.4 million acres) a year in Latin
America
e 1.8 million hectares (4.4 million acres) a year in Asia

e 1.3 million hectares (3.2 million acres) a year in Africa.

Impacts

The greatest and most immediate danger of deforestation is that

gradually diminishing forested area

23



earthquakes.

Impact on Agriculture and Ecology

24






coming decades, but its benefits will be undercut if the deeper roots
of deforestation are not eradicated. Deforestation also unbalances

the water supply by contributing to drought and flood.

2.3. Drought and famine

Drought is defined as a water shortage caused by deficiency of

rainfall and differs from other natural hazards in three ways:

Drought is lack or insufficiency of rain for an extended period that
severely disturbs the hydrologic cycle_in an area. Droughts involve
water shortages, crop damage, stream flow reduction, and depletion
of groundwater and soil moisture. They occur when evaporation and
transpiration exceed precipitation for a considerable period. Drought
is the most serious hazard to agriculture in nearly every part of the
world. Efforts have been made to control it by seeding clouds to

induce rainfall, but these experiments have had only limited success.

A famine is a phenomenon in which a large percentage of the
populations of a region or country are so undernourished and that
death by starvation becomes increasingly common. In spite of the
much greater technological and economic resources of the modern
world, famine still strikes many parts of the world, mostly in the
developing nations. Famine is associated with naturally-occurring

crop failure and pestilence and artificially with war and genocide

e Drought has long been recognized as one of the most

insidious causes of human misery.

26



e It has today the unfortunate distinction of being the natural
disaster that annually claims most victims.

e Its ability to cause widespread misery is actually increasing.
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the Soviet Union have also occurred, affecting greatly the

international food supply and demand.

Trends in the occurrence of droughts indicate that they are
becoming more frequent on the edges of desert lands and where

agricultural, lumbering, and livestock grazing practices are changing.

Natural Preconditions for Drought Disasters

Drought differs from other natural disasters in its slowness of onset
and its commonly lengthy duration. Before the rise of modern water-
consuming cities, drought was an agricultural disaster. Now, with
cities having expanded faster than water supplies can be made
available, the specter of drought faces both the farmer and the urban
dweller. Shifts in atmospheric circulation, which cause drought, may

extend for time scales of a month, a season, several years or even a
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westerly currents as they descend east of the summits. This
allows them to hold moisture and carry it away.

e Absence of rainmaking disturbances causes dry weather
even in areas of moist air. In general, rain is caused by the
travel of organized disturbances across a region--i.e.,
systems that involve actual uplift of humid air. There is
plenty of water in the air, but nothing to bring it down as rain.

e Absence of humid airstreams. The relationship between
the water available for precipitation (precipitable water) and

the precipitation that actually falls is by no means simple.

The above four predisposing factors are interdependent, but their
relative effect depends on season and locality. One can broadly

distinguish between:

1. Almost continuously dry climates, leading to desert surface
conditions, in which there is no season of appreciable
rainfall;

2. Semiarid or sub-humid climates with a short wet season in
which humid airstreams or rainmaking disturbances
penetrate;

3. The rare sub-humid areas in which rainfall is infrequent but

not confined to a special season.

Human activities also contribute to the development of drought
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Recurrence Interval

Climatologists debate whether drought is a short-term aberration in
the climate or the result of long-term climatic changes. Some argue
that drought feeds upon itself; that as vegetation is stripped from the
land; the surface dries out and reflects more of the sun's heat. This
would alter the thermal dynamics of the atmosphere and suppress

rainfall, which would, in turn, dry out more land.

Historically, droughts have tended to occur at regular intervals.
Whether precisely predictable or not, the historical trends can give
an indication as to when drought periods might be expected. For this
reason, it is important that persons living in marginal or semiarid
areas try to learn about the history of drought in that particular region
and use this knowledge as a rule of thumb in predicting future

drought periods.

Impact of Droughts on Built and Natural Environments

Primary (Immediate) Effects

e Water supplies are overtaxed and finally dry up
e Loss of crops
e Loss of livestock and other animals, and

e Loss of water for hygienic use and drinking.

Secondary (Resulting) Effects of Drought

e Migration in search of better grazing lands
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e Famine

e Permanent changes of settlement, social, and living
patterns.

e Major ecological changes (scrub growth, flash flooding and
increased wind erosion of soils)

 Desertification.

The Impact of Droughts on Development

If a drought is allowed to continue without response, the impact on
development can be severe. Food shortages may become chronic.
The country urban growth may be accelerated due to migration
of people from rural areas. To respond to this, the government
must borrow heavily and must divert money from other development
schemes in order to meet these needs. All serve to undermine the

potential for economic development.

If drought response is treated as only a relief operation, it may wipe
out years of development work, especially in rural areas.
Agricultural projects in particular are most likely to be affected
by droughts. A balanced agricultural program that develops good
water resources, addresses the problems of soil erosion, adopts
realistic limits on the expansion of animal herds, or accompanies
herd expansion with comprehensive range management will

contribute to the mitigation of drought impact.
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The same philosophy is used for reconstruction in the aftermath of a
drought. Reconstruction should be viewed as an opportunity to
accelerate development work. It is an ideal time to introduce
improved animal husbandry techniques, rangeland management,
water resource development schemes and erosion control

measures.

Relief Operations for Famine and Food Emergencies

The primary purpose of relief operations during famine is to provide
food to inhibit the occurrence of malnutrition. The nutrition
component of relief operations in times of famine and food
emergency may be divided into two broad groups of interrelated
activities dealing with general food rations and selective feeding
programs. Often the provision of food assistance to disaster victims
is accompanied by public health programs, particularly immunization

campaigns and primary health care services.

General food rations: involves the complex interaction of nutritional
planning, agency appeal and procurement, donor pledging,
international shipping, national logistics, warehousing, inventory and
distribution.
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into two distinct operations. Supplementary feeding programs are
designed to protect vulnerable groups against malnutrition and to
rehabilitate those individuals currently suffering from moderate

protein-energy malnutrition (PEM).

Intensive feeding programs (also called therapeutic feeding) are
curative operations designed to reduce mortality among cases of

severe PEM.

33



1.4.13. Countries Facing Food Emergencies 1996, Map

Figure 5 African Countries facing food emergency, 1996 Map
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Public health interventions
v" Monitor health and nutritional status by assessing using
anthropometric measurements;

v" Monitor death rate;

AN

Ensure safe water, sanitation, and disease control.
v Assess and ensure food safety and security, including

availability, accessibility, and consumption pattern;

2.4. Epidemic
Definition:
An epidemic is the occurrence of a number of cases of a disease in

excess of the usual occurrence for a given place and time.

A threatened (or potential) epidemic is said to exist when the
circumstances are such that the epidemic occurrence of a specific
disease may reasonably be anticipated.

The spread of infectious disease depends upon preexisting levels of
the disease, ecological changes resulting from disaster, population
displacement, and changes in the density of population, disruption of
public utilities, interruption of basic public health services,
compromising the sanitation and hygiene. The probability that
epidemics of infectious diseases will occur is proportional to the
population density and displacement. An epidemic can occur in
susceptible populations in the presence or impeding introduction of a
disease agent compounded by the presence of a mechanism that
facilitates large-scale transmission (For example, Contamination of

water supply or increment of vector population).
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In general, many natural and/or man made disasters that affect or
disrupt one or more parts of the public health infrastructure,
including the sanitation systems, potable water supplies, nutrition
stores, primary health care access (including routine immunization
program), vector control programs, and established systematic

surveillance mechanisms, can trigger infectious disease outbreaks.

Impact:

Displaced populations suffer high rate of disease due to stress of
migration, crowding, and unsanitary conditions of relocation sites.
Morbidity and mortality can result from diarrheal diseases,
respiratory diseases, and malnutrition. Mortality exceeding a
baseline of one death per 10,000 people per day is the index of

concern.

The public health importance of an epidemic disease results from
the number of persons at risk, risk of fatal cases or sequelae, speed
of spread, disruption of social life and economic losses, possible
contamination of water supply, food chains, local animal reservoirs
and vectors, the risk of new epidemic situation and difficulty and cost

associated with prevention and control.

Quick response is essential because epidemics, which result in
human and economic losses and political difficulties, often rise
rapidly. An epidemic or threatened epidemic can become an
emergency when the following characteristics of the events are
present. Not all of the characteristics need to be present and each

must be assessed with regard to relative importance equally:
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«» Risk of introduction to and spread of the disease in the
population;

« Large number of cases may reasonably be expected to
occur ;

+ Disease involved is of such severity as to lead to serious
disability or death;

< Risk of social or economic disruption resulting from the
presence of the disease;

< Authorities are unable to cope adequately with the situation
due to insufficient technical or professional, organizational
experiences, and necessary supplies or equipment (eg.
Drugs, vaccines, laboratory diagnostic materials, vector
control materials, etc.);

<+ Risk of international transmission.

Public health intervention:

Successful intervention requires rapid assessment to determine
whether the breakdown points of infrastructure have occurred.
Disaster managers, public health specialists, and health care
providers should pay specific attention to the degree to which
infection control measures have been affected during the acute
disaster phase and should repair those defects and treat the cases

that have been known.

2.5. Pest Infestation

Pest infestation can cause tremendous damage to crop production

and thus undermine the food security of a particular area. Locust
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(desert and migratory) and grasshopper’s infestations are the main
threats in sub-Saharan Africa. Current pest monitoring and control
programs together with the promotion of agricultural diversity have
lessened, though by no means eradicated, the threats of food

shortages due to infestation.

The spread of emergent diseases and invasive species has
increased dramatically in recent years. At the same time, numerous
developments - such as the rapidly increasing trans-boundary
movements of goods and people, trade liberalization, increasing
concerns about food safety and the environment - have heightened
the need for international cooperation in controlling and managing

trans-boundary pests and diseases.

Certain basic conditions affect the likelihood of trans-boundary pests
and diseases establishing and spreading in regions or countries.
These include: climate; geographical isolation; crops and livestock
produced; production systems used; hosts and vectors widespread
in or native to the country; and control methods used as part of

routine agricultural management.

Recent food safety issues related to diseases such as bovine
spongiform encephalopathy (BSE) and avian flu have become a
serious concern for consumers, farmers, food processors, food
retailers and governments alike. Furthermore, food contamination
with non-authorized food additives, chemicals such as polycyclic
aromatic hydrocarbons (PAHs) and acryl amide, microbiological

pathogens (Salmonella, E. coli,) and mycotoxins, among others,
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have created worldwide concern regarding the safety of food
supplies. To better address the existing and emerging challenges,
FAO is recommending, as well as applying, a comprehensive
approach, food chain approach, to food safety and quality issues
that shares the responsibility for providing safe food among all
players in the food and agricultural sector, from food producers and

processors to retailers and consumer households.

Management/ Public health intervention:

FAO recommends complementing regulation and control of end
products, currently the main focus of many food safety programs,
with preventive measures to control the introduction of hazards. This
requires the adoption of good practices - in primary production, post-
harvest, processing and handling - that reduce the risk of
microbiological and chemical contamination. In-plant controls of food

processing operations should be based on:
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increasing faster than any type of disaster. Much of this rise in
incidence can be attributed to uncontrolled urbanization,

deforestation, and more recently, the effect of El Nifio. Floods
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persist long after the floods have receded, since people have lost

their homes, their livelihood and their confidence.

Risk of morbidity and mortality

Flood related mortality varies from country to country. Flash flooding
such as from excessive rainfall or sudden release of water from a
dam, is the cause of most flood-related deaths. Most flood-related
death victims become trapped in their car and drown when
attempting to drive through (or attempting to cross in the case of
rural settings) rising of swiftly moving water. Other deaths have been
caused by wading, bicycling, or other recreational activities in

flooded areas.

Life-threatening characteristics of floods:

= Absence of warning of a flood (either ‘official’ warning or
warning derived from cues e.g. heavy rain).

= High floodwater velocities (like in hilly or mountainous terrain
or where stream disgorge on to plains from upland areas; in
river valleys with steep gradients; in areas behind floods
embankments or natural barriers which may breach or
overtop, below dams which may break).

= Rapid speed of flood onset (like in areas when streams are
‘flashy’ i.e. rise and fall rapidly; these are usually urban
areas or arid rural areas where soil surface becomes
compacted and hard; or in areas where high floodwater

velocities are expected).
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Deep floodwater: where floodwater is in excess of one meter
depth (occurs in or close to river channels; in depression
which may not be easy to identify by eye; behind overtopped
flood embankments and in basements of buildings).

Long duration floods (like where land is flat, flooding is
extensive; river gradients are very low, channels are
obstructed, and flood water become trapped behind natural
or artificial barriers).

Flood has more than one peak (not atypical on complex river
systems where tributaries contribute to river flows, or where
flooding is tidal).

Debris load of floodwaters (usually greatest in high velocity
floods; floodwater may contain trees, building debris etc
which may either provide floating refuge, or threaten life).
Characteristics of accompanying weather (especially windy,
unusually cold or hot weather).

Flood may display combinations of characteristics!

Management/ Protective Measures

Before a Flood, you should:

Avoid building in a floodplain unless you elevate and

reinforce your home.
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e Construct barriers (levees, beams, floodwalls) to stop
floodwater from entering the building.

e Seal walls in basements with waterproofing compounds to
avoid seepage.

e Learning swimming skill is helpful.

During a Flood
If a flood is likely in your area, you should:

e Listen to the radio or television for information.

e Be aware that flash flooding can occur. If there is any
possibility of a flash flood, move immediately to higher
ground. Do not wait for instructions to move.

e Be aware of streams, drainage channels, canyons, and
other areas known to flood suddenly. Flash floods can occur
in these areas with or without such typical warnings as rain

clouds or heavy rain.

If you m