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Preface

xvi

The WHO Guide to sanitation in natural disasters (Assar, 1971) summarized the essential
aspects of environmental health management in disasters. These included the provision
of emergency water and sanitation services; the burial or cremation of the dead; vector
and pest control; food hygiene; and the assessment of the danger of epidemics follow-
ing emergencies and disasters, etc. Thirty years later these aspects remain essential,
though the needs, challenges and opportunities are greater.

This new book deals not only with emergency response, but also with measures
designed to reduce the impact of disasters on environmental health infrastructure, such
as water supply and sanitation facilities. It also aims to strengthen the ability of people
to withstand the disruption of their accustomed infrastructure and systems for environ-
mental health (e.g. shelter, water supply, sanitation, vector control etc.) and to recover
rapidly.

What has not changed since the earlier guide was published are the high social and
financial costs of emergencies and disasters, and the associated human tragedy, as well 
as the need for a rapid, efficient, well-prepared response to save life and to restore 
and maintain a healthy environment. As in previous emergencies, these realities and
imperatives remained the same for the earthquakes in Mexico City and Gujarat, the 
eruption of Mount Pinatubo, the floods in Mozambique and the siege of Sarajevo.

The physical nature of the extreme natural events that can trigger disaster also has
not changed. Hagman et al. (1984) and other researchers in the 1980s concluded that
the cause of the increase in loss and suffering due to disasters was not that nature had
become more violent, but that people had become more vulnerable. Nearly 20 years
later, socioeconomic and political factors, such as mass migrations, urbanization, the
destruction of natural resources and war continue to account for growing losses from
disasters.

There is no evidence that the physical processes causing geological hazards such as
earthquakes and volcanoes have altered. However, evidence increasingly indicates that
global climatic change related to human activities is affecting human well-being and
health (McMichael et al., 1996). And because more people live in exposed places with
fewer resources to fall back on, climatic hazards such as floods, hurricanes, wildfires and
droughts have a greater impact than in the past. The 1997–1998 El Niño event was 
the strongest ever recorded and the number of hydrometeorological disasters since 
1996 has more than doubled (International Federation of Red Cross and Red Crescent
Societies, 2001). If these trends continue, the rise in sea-level will soon have to be 
added to the factors making many people’s lives more hazardous.

While it is too early to judge the full impact of global environmental changes, it is
clear that people’s vulnerability to disasters has changed. A commitment to economic
growth at any cost has brought with it serious health consequences due to increasing
poverty and declining living standards for many (Cooper Weil et al., 1990; Warford,
1995) and degradation of the built and natural environments (Cruz & Repetto, 1992).
Poverty has often resulted in the misuse of natural resources, causing land degradation
(deforestation, destruction of wetlands and desertification) and decreasing food 



security. In certain parts of the world, high rates of population growth, sometimes com-
bined with ethnic strife, have increased the pressure on urban and rural livelihood
systems already weakened by the negative spiral of increasing poverty and decreasing
environmental quality.

In a growing number of mega-cities, environmental health conditions are poor at the
best of times and catastrophic at times of emergencies. As people try to find places to
live in these crowded cities, they occupy increasingly dangerous places—for example, on
steep, unstable slopes, in flood plains and near hazardous factories (Mitchell, 1996).

Rapid industrialization and new technologies have produced new hazards. The sever-
ity and frequency of technological emergencies have increased. With the proliferation
of nuclear power and chemical plants over the last few decades, disasters on the scale of
Chernobyl or Bhopal cannot be ruled out.

Political turbulence in many regions of the world has also increased the numbers of
refugees and displaced persons fleeing complex emergencies and disasters, who often
congregate in large camps where environmental health measures are insufficient. Their
vital needs are urgent and massive. As a result, aid agencies are increasingly forced to
challenge the orthodox distinctions between development and relief in the attribution
of roles among government and nongovernmental organizations (Roche, 1994). In 
addition, global changes (environmental, economic and political) make an integrated
approach to emergency management necessary.

The early 1970s were a watershed in international relief. Within a short period, 
international agencies had to deal with three large-scale disasters: civil war, causing
famine in Biafra; an earthquake in Peru; and a cyclone in Bangladesh (East Pakistan at
the time). Lessons were learned about planning and organization that began a new era
in the scientific study of emergencies and disaster management. It is now possible to
summarize this extensive experience and draw lessons for the environmental health man-
agement of emergencies.

During this period of rapid accumulation of international experience with emer-
gency relief and recovery, new management processes were created and scientific and
technological advances have begun to aid emergency management. Examples include
the use of satellite images, positioning systems and communication aids to warn of dis-
asters early and to coordinate relief. While many of the environmental health principles
and actions discussed in this book are old and well established, some technologies such
as prefabricated, portable water systems have come into use more recently.

In addition, more professionals are now aware of the links between emergencies, the
environment and development. The distribution of goods and the reestablishment of
services essential for human survival are no longer considered adequate responses to an
emergency. Today, greater care is taken to avoid creating unnecessary dependence
among affected communities and there is greater emphasis on supporting people to
rebuild and recover by their own efforts after a disaster.

Over the past decade, a consensus has developed concerning the potential effec-
tiveness of citizen and community participation in emergency management. It is easier
now to mobilize such participation because of changes in the development models of
the past 30 years. Rapid urban growth has brought a new generation of citizen-based 
organizations and more professional and responsive municipal governments. Citizen
environmental and health activism has provided the basis for community participation
in risk reduction. In a related development, women have taken on more public roles 
in society and their vital contributions at all stages of the disaster-management cycle 
have begun to be recognized.

Because of the experience with emergencies over the last 30 years, there exists today
a greater political will to plan and to act strategically to prevent or reduce the impact of
disasters and to meet humanitarian needs. A milestone in disaster management was
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reached with the declaration in 1990 of the International Decade for Natural Hazard
Reduction. Also significant for preventing disasters and reducing their impact was the
work of the United Nations Conference on Environment and Development (held in Rio
de Janeiro in 1992) and the United Nations Conference on Human Settlements (Habitat
II, held in Istanbul in 1996).

On the other hand, there still is a large gap between policy commitment and 
implementation. Many donors still provide far too little support for strengthening emer-
gency preparedness and for preventing disasters. Far worse is the “humanitarian gap.”
During the 1980s, development assistance to less-developed countries actually decreased
(International Federation of Red Cross and Red Crescent Societies, 1993a) and fell by
a further 11% in real terms between 1991–2000 (International Federation of Red Cross
and Red Crescent Societies, 2001). Since there is a clear connection between successful
development and increased protection from hazards, much more needs to be done.

While the number of people affected by disasters, excluding war, varies tremendously
from year to year, the general trend is upwards. An average of 147 million people per
year were affected by disasters between 1981–1990, but this increased to an average of
211 million people per year between 1991–2000 (though fewer deaths were recorded).
The last 30 years’ work with disasters demonstrates that much of the resulting suffering
is preventable (International Federation of Red Cross and Red Crescent Societies, 1996).
This book shows how, in a technical area like environmental health, even small efforts
in planning and preparedness can yield great benefits in terms of preventing needless
loss.

This book is intended to serve as a practical guide, calling attention to the need to
link emergencies, disasters and development, not only in policy statements, but in prac-
tical ways. The book identifies physical and social factors and processes determining 
disaster vulnerability and offers the reader a range of vulnerability-reduction options 
in development and disaster mitigation. The book covers the main relief and response
technologies for a range of natural and technological disasters, and deals with com-
munity participation, health education, training and other social aspects relevant to 
the protection of health and the environment in emergencies and disasters.
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1. About this book

1

1.1 Objectives
Emergencies and disasters can occur anywhere in the world, affecting human health,
people’s lives and the infrastructure built to support them. Environmental health 
problems arising from emergencies and disasters are connected to their effects on the
physical, biological and social environment that pose a threat to human health, 
well-being and survival: shelter, water, sanitation, disease vectors, pollution, etc. This
book deals with the management of such problems, particularly from the standpoint 
of the individual with environmental health responsibilities before, during and after
emergencies and disasters. It is therefore concerned with:

� Reducing the vulnerability of communities to hazards and increasing their ability
to withstand disruption and to recover rapidly.

� Strengthening routine services so that the potential health effects of emergencies
and disasters are minimized.

� Responding to emergencies and disasters with appropriate environmental health
activities (water supply and sanitation, vector control, etc.).

The book does the following in pursuit of these objectives:

� It emphasizes the importance of setting priorities, and provides an overview of the
immediate and long-term health priorities in emergencies and disasters, within
the context of overall health plans and multisectoral disaster management.

� It considers environmental health needs in emergencies and disasters in terms of
a set of interventions aimed at reducing community vulnerability.

� It provides guidance on environmental health actions in the prevention, pre-
paredness, response and recovery stages of the disaster-management cycle.

� It outlines approaches to decision-making.
� It describes simple, practical, technical interventions which will meet the priority

environmental health needs of communities.
� It describes related aspects of primary health care, including training programmes,

information systems and community involvement.
� It outlines the need for, and approaches to, coordination and collaboration

between all sectors.

The fundamental goals of this book are to provide programme managers and field staff
with a framework for thinking about and planning for disasters and emergencies, and
with an overview of the technical aspects of environmental health management.

1.2 Target audiences
This book was written mainly for two groups of readers: emergency planners/
administrators and environmental technical staff. For the first category, it serves as 
an introduction to environmental health needs for disaster management. For the



second, it provides an insight into environmental health within the overall disaster-
management system.

This book will also be of interest to anyone who plans and supervises environmental
health activities on a day-to-day basis and to front-line staff working on public health
inspection and improvement, such as health officers, sanitarians and employees of 
water and sanitation companies; community-level workers who may play a leading role
in emergency preparedness, such as teachers or Red Cross/Red Crescent workers; and
primary health-care workers who may be called upon to respond to an emergency. 
The book should also be useful to staff and volunteers in nongovernmental organiza-
tions who, through their activities in community development, contribute to the long-
range management goals of environmental health in emergencies and disasters.

1.3 Organization of the chapters
This book deals with environmental health during the disaster-management cycle,
described in Section 1.5. Part I answers the questions: what, where, when, why and who?
Part II answers the question: how?

Part I (Chapters 2–5) takes up each element in the disaster-management cycle and
shows how appropriate planning and organization can enable those concerned with 
environmental health to meet the challenge of emergencies, and then how they can 
help promote disaster prevention as a developmental activity. Chapter 2 gives an over-
view of emergencies and disasters and presents an integrated approach to managing
them, based on the phases of the disaster-management cycle. This is discussed from the
point of view of environmental health management in the rest of Part I. Chapter 3 
concerns planning, prevention, preparedness and mitigation; Chapter 4 addresses 
emergency response; and Chapter 5 outlines rehabilitation, recovery and progress
towards sustainable development.

Part II (Chapters 6–14) deals with the practical implementation of technical mea-
sures, according to the priorities identified in Part I. It is devoted to the environmental 
health measures necessary to effectively manage and implement emergency relief and
recovery. It covers shelter; water supply; sanitation; food safety; vector and pest control;
the prevention of epidemics; chemical and radiation incidents; handling of the dead;
and health education and community participation.

1.4 Scope
Because this book is intended to be of use in any part of the world, it is general in 
character and provides guidance on the application of basic principles. Each emergency
has its own characteristics and presents specific constraints and opportunities, so 
recommendations need to be adapted to each context. The book may be useful as a basis
for regional- or country-specific guides and training materials in local languages.
However, it is not designed as a training course or textbook.

Essentially, the measures recommended are adaptations of environmental health 
measures appropriate in normal conditions and are neither exclusive nor exhaustive.
The special knowledge and initiative of the individual will always be of major importance
in emergencies.

The book does not deal directly with complex emergencies (those with a strong 
military and political dimension), although it does address some of the health con-
sequences of conflict-related disasters, particularly those involving mass population 
displacements. Complex emergencies are discussed briefly in Chapter 2.
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1.5 Approach
As a result of changes in the field of disaster management over the past 30 years, this
book takes an integrated approach that follows the phases of the disaster-management
cycle. This integrated approach to disaster management has been quite successful in
many countries. Together with overall health planning, it provides the context for 
environmental health management in emergencies and disasters. According to this view,
disaster management requires a continuous chain of activities that includes hazard 
prevention, preparedness, emergency response, relief and recovery, including activities
to reconstruct infrastructure and rehabilitate shattered lives and livelihoods. Although
there is some variation in terminology for the different phases of disaster management,
and numerous typologies have been developed (e.g. Alexander, 1993; Berke, Kartez &
Wenger, 1993), they all describe a disaster-management cycle that consists of connected
activities and phases, some of which occur simultaneously. For the purposes of this book,
the following three major phases have been chosen (see also Figure 1.1):

— planning, prevention, preparedness and mitigation;
— emergency response;
— recovery, rehabilitation and reconstruction to promote sustainable development.

Possible actions for preventing future disasters include early warnings to reduce the
effects of extreme events before they happen (usually referred to as mitigation), to
reduce potential losses and to increase the level of preparedness in society. Learning
from disasters as they occur provides opportunities to increase the effectiveness of 
disaster preparedness by improving risk assessment and by mapping risk more 
completely.

Within each phase of the disaster-management cycle, short-range goals can simulta-
neously contribute to long-range ones, such as strengthening people’s capacities to with-
stand disasters. For example, the reconstruction of water supplies should merge naturally
into on-going development activities (such as community mobilization) to further
improve the water-supply systems (or other agreed environmental health goals). During
“normal” times, these health development activities should aim to reduce the vulnera-
bility of people and infrastructure to future emergencies and disasters. Thus, the routine
construction of water works should, for example, incorporate design features that
protect them from known hazards. Community participation in each phase strengthens
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the organizational structure of neighbourhoods and localities, and improves methods of
providing early warnings of hazards, of planning emergency responses, etc.

The concept of integration is central to current thinking and practices of 
disaster management. There are at least four ways in which the integration of efforts is
important:

1. It is necessary for different sectors to work together. In environmental health manage-
ment, this often means combining the efforts of the public sector (e.g. health,
public works, housing) with those of the private sector (construction, engineer-
ing, etc.). This is true for all phases of the disaster-management cycle. Close coor-
dination among sectors is vital, not only for effective emergency response, but also
for long-term disaster prevention and emergency preparedness planning.

2. Environmental health planning must be viewed as part of overall health planning. Health
planning, in turn, should not be conducted in isolation from comprehensive social
and economic planning.

3. Rural and urban communities must participate fully in all phases of emergency relief and
development. The community role in emergency response is obvious, since the
community is immediately affected and on the scene when disaster strikes.
However, communities can make valuable contributions to planning, as well. Com-
munity members know the local circumstances in both rural and urban environ-
ments, and understand what makes some people more vulnerable to hazards than
others.

4. A responsive and accountable system of professionals and volunteers is needed. These 
personnel can mediate between national counter-disaster agencies and grassroots
communities at intermediate administrative levels, including provinces, districts
and municipalities.

An integrated approach, defined in this manner and promoted throughout this 
book, will result in action that is responsive to local needs. It will provide a supportive
framework for improvisation by front-line workers in meeting those needs, and will 
allow all phases of the emergency-management cycle to be improved as lessons are
learned.

1.6 Glossary of terms
Many terms used in the field of emergencies and disasters are interpreted in a number
of ways, which can lead to confusion. The definitions given here refer to terms frequently
used in Part I of this book. Most are drawn from the World Health Organization (1999a).

Community is the smallest social grouping in a country with an effective social 
structure and potential administrative capacity.

Complex emergencies are situations of disrupted livelihoods and threats to life 
produced by warfare, civil disturbance and large-scale movements of people, in which
any emergency response has to be conducted in a difficult political and security 
environment.

Disasters are events that occur when significant numbers of people are exposed 
to hazards to which they are vulnerable, with resulting injury and loss of life, often 
combined with damage to property and livelihoods.

Emergencies are situations that arise out of disasters, in which the affected com-
munity’s ability to cope has been overwhelmed, and where rapid and effective action is
required to prevent further loss of life and livelihood.

Emergency planning is a process that consists of: determining the response and 
recovery strategies to be implemented during and after emergencies (based on assess-
ment of vulnerability); responsibility for the strategies; the management structure
required for an emergency; the resource management requirements.
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Emergency preparedness is a programme of long-term development activities whose
goals are to strengthen the overall capacity and capability of a country to manage 
efficiently all types of emergency and to bring about an orderly transition from 
relief through recovery and back to sustained development.

Emergency prevention is based on vulnerability assessment and concerns the 
technical and organizational means of reducing the probability or consequences of 
disasters and the community’s vulnerability.

Environmental health management is the intentional modification of the natural and
built environment in order to reduce risks to human health or to provide opportunities
to improve health.

Extreme events are known natural or manmade events that occur outside their
normal range of intensity, energy or size, which often produce life-threatening hazards.

Hazards are phenomena or substances that have the potential to cause disruption or
damage to humans and their environment. The words threat and hazard are often used
in the same way.

Mitigation and prevention are actions aimed at reducing or eliminating the impact
of future hazard events, by avoiding the hazard or strengthening resistance to it.

Mitigation comprises measures taken in advance of a disaster aimed at decreasing or
eliminating its impact on society and the environment.

Preparedness comprises activities designed to minimize loss of life and damage, to
organize the temporary removal of people and property from a threatened location, and
facilitate timely and effective rescue, relief and rehabilitation.

Prevention involves activities designed to provide permanent protection from 
disasters.

Resilience is a community’s ability to withstand the damage caused by emergencies
and disasters; it is a function of the various factors that allow a community to recover
from emergencies.

Susceptibility concerns the factors operating in a community that allow a hazard to
cause an emergency (disaster), e.g., proximity to hazard, or level of development.

Vulnerability is the degree to which a population or an individual is unable to 
anticipate, cope with, resist and recover from the impacts of disasters. It is a function of
susceptibility and resilience.

Vulnerability assessment makes it possible to anticipate problems that specific groups
will face in the event of a disaster and during the period of recovery. This is also known
as hazard assessment, risk assessment or threat assessment.

Vulnerability reduction comprises the steps taken to reduce people’s exposure to
hazards and increase their capacity to survive and to recover from disasters.
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2.1 Environmental health and disasters
Environmental health hazards—threats to human health from exposure to disease-
causing agents—are closely associated with disasters and emergencies in a variety of ways.
A broad range of activities can be designed to enable the health sector to prevent, mit-
igate and respond to such hazards.

Disasters and development are connected in ways that necessarily involve the con-
tributions of environmental health professionals. Through better education and higher
incomes, development can improve people’s capacity to cope with environmental health
hazards. On the other hand, certain types of development can create new hazards or
new groups of people vulnerable to them. Disasters can set back development, but they
can also provide new development opportunities. Strategic planning to increase the
capacity of people to withstand disaster hazards must therefore include concerns for
environmental health.

Environmental health activities are interdisciplinary, involving engineering, health
sciences, chemistry and biology, together with a variety of social, management and infor-
mation sciences. In times of disaster and recovery, people from many backgrounds
engage in activities designed to monitor, restore and maintain public health. Likewise,
health workers find themselves cooperating with others to help with non-health-related
work, such as search-and-rescue, or work that is only indirectly related to health, such as
public education.

2.2 Disasters and emergencies
2.2.1 Hazards and extreme events

A hazard is any phenomenon that has the potential to cause disruption or damage to
humans and their environment. Hazards are the potential for an event, not the event
itself. Extreme events are natural or man-made processes operating at the extremes of
their range of energy, productivity, etc. For example, mudslides, floods, coastal storms,
locust or rat invasions are all natural, but extreme events, and to some extent the like-
lihood of them occurring, may be estimated. Many extreme events, such as severe floods,
have been monitored and recorded over many years and have a known probability of
occurrence. Man-made hazards, such as the potential for leaks of dangerous chemicals
or radiation, also exist and many so-called natural hazards become events or are exac-
erbated by human activity. For instance, flooding in Bangladesh during the 1990s was
made worse because large numbers of discarded plastic bags blocked drainage systems.

Extreme events create stress in human systems and structures because the forces
involved are greater than those with which the systems and structures normally cope.
For instance, all houses will withstand some wind, but beyond a certain wind speed all
will fail. Many farming communities are able to cope with mild and occasional drought,
but are overwhelmed by severe and repeated drought.

Extreme events often occur in complex “cascades”. Earthquakes may trigger mud or
rock slides. Debris may dam a river, producing an artificial lake that threatens down-



stream settlements with flooding if the dam is breached. Forest fires can produce barren
slopes more prone to erosion and flash flooding. Earthquakes may cause electrical fires
or explosions of natural gas. Where urban water supplies are stored in reservoirs, earth-
quakes can damage them, causing flooding and reducing the quantity of water available
to fight fires.

The statistical probabilities of such extreme events occurring can be estimated with
different degrees of confidence. Some events, such as floods and cyclones, are clustered
seasonally. The recurrence of major rainfall and floods can be calculated, but specific
floods are harder to predict. Worldwide, the numbers of people affected by natural dis-
asters are strongly associated with the El Niño Southern Oscillation (Bouma et al., 1997).
For reasons that are not yet understood, volcanic eruptions seem to be associated with
El Niño events (Berlage, 1966; Nicholls, 1988), but it is currently impossible to predict
accurately the occurrence of earthquakes.

Some natural events, such as the emergence of a fatal cloud of carbon dioxide and
hydrogen sulfide from the depths of Lake Nyos in Cameroon in August 1986, are unex-
pected and are not amenable to preparedness measures.

2.2.2 Disasters

Disasters are events that occur when significant numbers of people are exposed to
extreme events to which they are vulnerable, with resulting injury and loss of life, often
combined with damage to property and livelihoods.

Disasters, commonly leading to emergency situations, occur in diverse situations in
all parts of the world, in both sparsely populated rural and densely populated urban
regions, as well as in situations involving natural and man-made hazards. Disasters are
often classified according to their speed of onset (sudden or slow), their cause (natural
or man-made), or their scale (major or minor). Various international and national agen-
cies that keep track of disasters employ definitions that involve the minimum number
of casualties, the monetary value of property lost, etc. Other definitions are used by coun-
tries for legal or diplomatic purposes, e.g. in deciding when to officially declare a region
a “disaster area”. The terminology used here is less precise so as to cover a broad range
of situations. The forces that bring vulnerable people and natural hazards together are
often man-made (conflict, economic development, overpopulation, etc.).

An example of natural and technological hazards combining in surprising ways was
seen in Egypt in 1994. Heavy rain near the town of Dronka weakened railway lines. A
train carrying fuel was derailed and leaking fuel was ignited by electrical cables, causing
an explosion. Finally, burning fuel was carried by flood waters through the town, killing
hundreds of people (Parker & Mitchell, 1995).

2.2.3 Conflict

Conflict is not considered in detail in this book. However, some of the most serious dis-
asters and emergencies are created or further complicated by conflict and the forced
movement of large numbers of people. Conflict is a major cause of direct and indirect
land degradation, leading to greater risk of environmental disasters, and also consumes
resources that could be used by society to reduce vulnerability to extremes in natural
and technological hazards. Conflict also imposes the greatest demands on environmen-
tal health personnel, equipment, supplies and supporting services, thus calling for the
most skilful use of relief resources. The secondary impact of conflict, in terms of the
public health problems it creates and the disruption of environmental health services it
causes, are of major importance.
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2.2.4 The effects of disasters on environmental health facilities and services

One way in which disasters may cause, or worsen, emergency situations is through the
damage they do to environmental health facilities and services. Table 2.1 summarizes
the common effects of various natural disasters on environmental health services (Pan
American Health Organization, 1982, 1995; Hanna, 1995). Flooding, power failures,
broken pipes and blocked roads can all disrupt water, waste and food-handling services
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Table 2.1 Common levels of impact of natural disasters on environmental health services1

Most common effects on environmental
health

Water supply Damage to civil engineering structures 1 1 1 3 1 
and Broken mains 1 2 2 1 1 
wastewater Damage to water sources 1 2 2 3 1 
disposal Power outages 1 1 2 2 1 

Contamination (biological or chemical) 2 1 1 1 1 
Transportation failures 1 1 1 2 1 
Personnel shortages 1 2 2 3 1 
System overload (due to population shifts) 3 1 1 3 1 
Equipment, parts, and supply shortages 1 1 1 2 1 

Solid waste Damage to civil engineering structures 1 2 2 3 1 
handling Transportation failures 1 1 1 2 1 

Equipment shortages 1 1 1 2 1 
Personnel shortages 1 1 1 3 1 
Water, soil, and air pollution 1 1 1 2 1 

Food handling Spoilage of refrigerated foods 1 1 2 2 1 
Damage to food preparation facilities 1 1 2 3 1 
Transportation failures 1 1 1 2 1 
Power outages 1 1 1 3 1 
Flooding of facilities 3 1 1 1 3 
Contamination/degradation of relief supplies 2 1 1 2 1 

Vector control Proliferation of vector breeding sites 1 1 1 1 3 
Increase in human/vector contacts 1 1 1 2 1 
Disruption of vector-borne disease control 1 1 1 1 1 
programmes

Home sanitation Destruction or damage to structures 1 1 1 1 1 
Contamination of water and food 2 2 1 2 1 
Disruption of power, heating fuel, water supply 1 1 1 2 1 
or waste disposal services 
Overcrowding 3 3 3 3 2 

1 Source: Pan American Health Organization (2000).
1 - Severe possible effect.
2 - Less severe possible effect.
3 - Least or no possible effect.
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for hours or days. More severe damage to civil engineering structures, from bridges to
water mains, can cause disruptions lasting days or weeks. In all such cases, contingency
plans for temporary repairs and, when necessary, alternative water supplies and sanita-
tion arrangements, are required.

Transportation difficulties and shortage of personnel may cause disruption of vector-
control programmes. Some conditions, such as flooding, may result in the proliferation
of vector breeding sites which local vector-control programmes cannot deal with.

Droughts may produce a series of problems for water-supply and sewage-treatment
systems as a result of low flow from intakes and clogging of intakes; and electricity sup-
plies may be unreliable if power generation is affected.

2.2.5 Emergencies

An emergency is a situation or state characterized by a clear and marked reduction in
the abilities of people to sustain their normal living conditions, with resulting damage
or risks to health, life and livelihoods. Disasters commonly cause emergency situations,
both directly and indirectly. Evacuation or other necessary steps taken to avoid or flee
from a disaster, for example, can cause disruption of normal life on a scale calling for
emergency action. Sudden, large-scale movements of people within and between coun-
tries often produce emergency conditions. Dramatic loss of livelihoods and increased
spending needs due to drought or flooding may place people in a very vulnerable situ-
ation. A cholera epidemic may overwhelm the capacity of a city’s under-resourced health
service, creating an urgent need for support. In such emergency situations, local coping
mechanisms are overwhelmed and so collective, specialized and often external action is
required.

During an emergency, it is common to see primary effects of the disaster followed
by secondary effects. For instance, the primary effect of a mudslide might be that many
people are injured and need urgent medical attention. A secondary effect might be that
blocked sewers and broken water mains lead to an outbreak of water- and sanitation-
related disease some weeks later, or that the loss of livelihoods through the destruction
of vegetable gardens and workshops leads to reduced food intake and a nutrition emer-
gency some months later. Human needs for non-material things, such as security and
cultural identity can also be affected, and the psychological and social impacts of a dis-
aster may be felt many years after the event.

Emergency situations are often described in public health terms, with the crude mor-
tality rate (CMR) being widely accepted as a global measure of their severity. A CMR
which is significantly higher than the rate in the affected population before the disaster,
or which is above 1 death per 10 000 population per day (or 3 deaths per 1000 popula-
tion per month) indicates an emergency situation (Centers for Disease Control and 
Prevention, 1992; Sphere Project, 2000). CMRs in the emergency phase following various
types of disaster may be many times the background rate for the region or the affected
population. Many more deaths may occur during the post-disaster emergency phase than
as a direct result of the disaster itself. However, mortality rates are trailing indicators,
that is they do not indicate problems before people die as a result of them, and do not
indicate the nature of the problems. Therefore, other indicators concerning health,
environmental, social and economic factors are important for understanding the nature
of the emergency and how it is likely to change over time, and for understanding how
to react effectively.

The term complex emergencies is used to describe situations of disrupted livelihoods
and threats to life produced by warfare, civil disturbance and large-scale movements of
people, in which any emergency response has to be conducted in a difficult political and
security environment. A combination of complex disasters and natural hazards (e.g. mil-
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itary and political problems combined with severe winter weather, coastal storms and
flooding, drought and a cholera epidemic) was particularly devastating in the 1990s in
such countries as Bosnia and Herzegovina, Iraq, Myanmar, Peru and Somalia.

2.3 Vulnerability to disasters and emergencies
2.3.1 The concept of vulnerability

Vulnerability is the degree to which a population, individual or organization is unable
to anticipate, cope with, resist and recover from the impacts of disasters (Blaikie et al.
1994).

Some disasters may involve extreme events that affect a vulnerable population
directly, such that their livelihoods and lifelines that support their basic needs are dis-
rupted for a significant period of time. However, the disruption of livelihoods may also
be indirect and, even though an emergency situation may not develop, people’s vul-
nerability to future disasters can be increased. An explosion and fire in an industrial
quarter of a city might not kill or injure anyone directly, but the employment and income
of large numbers of workers and their families may be interrupted. Indirectly, then, there
may be an additional threat to the satisfaction of basic needs, since the unemployed
workers may not be able to afford an adequate diet, pay rent or pay for health care.
These are precisely the kinds of circumstances that can increase a family’s vulnerability
to future disasters.

Vulnerability is a function of susceptibility (the factors that allow a hazard to cause a
disaster) and resilience (the ability to withstand the damage caused by emergencies and
disasters and then to recover). See the glossary in Section 1.6 for definitions of terms.

The concept of vulnerability helps to identify those members of a population who
are most likely to suffer directly and indirectly from a hazard. It is also useful in identi-
fying those who are more likely to suffer longer-term disruptions of livelihoods and life-
lines, as well as those who will find it more difficult to re-establish their accustomed
patterns of living. Poverty (and its common consequences, malnutrition, homelessness
or poor housing, and destitution) is a major contributor to vulnerability. In many situa-
tions, women and children are most vulnerable to disaster emergencies. This has impor-
tant implications in defining priorities for vulnerability reduction. Some of the main
indicators of vulnerability are discussed below.

2.3.2 High susceptibility

Residence or employment in or near a known hazard zone is easy to map. Communities
covered would include those living on flood plains, on unprotected coasts or low-lying
islands prone to severe storms, on the slopes of an active volcano, or near industries that
use or discharge radioactive substances or dangerous chemicals. In urban areas where
spontaneous settlement has occurred, self-built housing may be sited on steep, unstable
slopes (as in Rio de Janeiro) or in ravines in zones subject to earthquakes (as in San 
Salvador). In December 2000, heavy rainfall caused mudslides that killed 30 000 people
in Venezuela, largely due to unplanned settlements on steep slopes, combined with
deforestation.

Some occupations carry a heightened susceptibility to certain extreme events. For
instance, those employed in forest industries (in both the formal and informal sectors)
may be more susceptible to large fires. Populations that rely on fishing may be more sus-
ceptible to storms. Landless and land-poor people are sometimes forced by circum-
stances to inhabit hazardous zones in order to find arable land, as in Bangladesh.

2: THE NATURE OF EMERGENCIES AND DISASTERS

13



2.3.3 Low resilience

Communities with a high prevalence of environmental health-related disease may be
more at risk to a disaster than others. Malnutrition, which commonly has a seasonal
pattern, predisposes people to disease and reduces their resilience. People with disabil-
ities and frail elderly people are less mobile and harder to evacuate. Children and preg-
nant women are more prone to serious illness from exposure to some industrial
chemicals. People in the lowest socioeconomic groups in a population may be the most
difficult to warn of dangers because they do not own radios.

In the longer term, people with few financial and social resources, such as recent
migrants to cities, elderly people living alone and homeless children, are likely to find
it more difficult to recover from a disaster. An increasing number of homeless urban
children also fall into this category.

Anderson & Woodrow (1989) identified the following capacities that determine
resilience to disasters and which themselves can be diminished by disasters:

— physical/material capacity—command over physical and financial resources;
— social/organizational capacity—support networks in the community and

extended family, and access to support by social and political institutions, such as
churches and the government;

— attitudinal/motivational/psychological capacity—how people feel about their
ability to cope (e.g. whether they feel isolated, connected to others, capable or
weak).

Figure 2.1 shows disaster vulnerability as a function of hazards and threats (susceptibil-
ity), and capacity to cope and recover (resilience).

2.3.4 The impact of disasters at national level

At a national level, repeated major disasters have a significant effect on development,
through their economic and social costs, and may create a vicious cycle as underdevel-
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opment increases the vulnerability of people and society to disasters. Box 2.1 illustrates
this.

2.4 Human actions that increase vulnerability to disasters
2.4.1 Improper resource management

There are important links between the physical and social processes that determine vul-
nerability to disasters. Improper land use and land development can increase the phys-
ical magnitude of hazards. Deforestation provides a classic example. Many rural people
with low incomes convert trees into charcoal. Denuded of vegetation, the land is less
able to absorb rainfall, becomes increasingly prone to drought and, because of the
increased run-off of water and soil erosion, flooding may be increased downstream.
Reservoirs may be silted up more quickly, so that water storage for the next period of
drought is reduced, thus increasing the same people’s vulnerability.

Disposal of solid wastes in the steep hillside favelas (squatter settlements) of Rio de
Janeiro provides a similar example in an urban setting. Run-off from rain can build up
behind “dams” created by such wastes, and the resulting saturated soil becomes unsta-
ble and subject to landslides.

Even self-help initiatives can have tragic, unintended results. Inadequate drainage of
self-built water supplies and poorly maintained septic tanks may have contributed to
reducing the stability of a hill in Mameyes, Puerto Rico, where a mudslide buried hun-
dreds of people in 1986.

2.4.2 Urbanization and vulnerability to disasters

One of the most striking features of the last few decades has been the rapid rate of urban-
ization. Currently, more than half of the world’s people live in cities and, by the year
2025, almost two-thirds may be urban dwellers (World Health Organization, 2000a). Not
only do an increasing percentage of all people live in cities, but the number of so-called
mega-cities is increasing. This rapid urbanization poses a challenge to environmental
health because it creates conditions that increase human vulnerability to disaster. Table
2.2 lists some of the major agglomerations and cities known to be sited in hazard zones.

Many people live in these cities in spontaneous or informal settlements with little or
no access to municipal services. Sometimes there are not even fire lanes for use by emer-
gency services. Refuse collection is sporadic, if it occurs at all, while the provision of
water and sanitation facilities generally lags far behind urban population growth.

Informal settlement often takes place in highly dangerous locations, such as steep
hillsides, urban flood plains and near dangerous factories. People often live in these
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Box 2.1 The disaster–development connection1

The economic and human costs of disasters continue to retard economic and social develop-
ment. For example, in the Philippines in 1986–1991, an average of 2377 people died annually
from both natural and technological disasters. For the same period, the estimated annual cost
of damage from these disasters averaged more than P10.78 billion. Natural disasters included
the 1990 earthquake in Northern Luzon that killed 1283 and displaced over a million people,
and flash floods and landslides that killed 8000 in Ormoc City in 1991.

In 1990 alone, disasters resulted in direct damage equal to about 3% of the country’s GNP.
Such losses reduce economic growth, aggravate the country’s underdevelopment and increase
the vulnerability of the people and society to disasters.

1 Source: The Citizen Disaster Response Centre (1992).



areas because of poverty, and low income and lack of tenure may prevent them from
improving the safety of their homes or the sanitary conditions of their environment.
Such families experience stress during “normal” times and therefore have few physio-
logical or financial resources to sustain themselves in a disaster. Urban areas also contain
large numbers of homeless people—families who live on the streets and street children,
who are among the most vulnerable of all.

Even in wealthy countries with well-designed and constructed infrastructure, the high
population density in cities means that large numbers of people may be vulnerable to
hazards that would have little impact in a scattered rural community.

Countries and cities are also running out of water. According to one estimate pre-
sented to the United Nations Conference on Human Settlement (Habitat II) conference
in Istanbul in 1996, most cities in developing countries will face severe water shortages
by 2010.

2.4.3 Rural/urban connections

Disaster vulnerabilities in rural and urban areas are connected in an important way. A
sizeable proportion of recent urban migrants report leaving rural areas because of dis-
asters from which they have been unable to recover. This emphasizes the importance of
including the process of recovery (or failure of recovery) within the concept of the dis-
aster cycle, as survivors of one disaster who do not recover are less resilient and more
vulnerable to the next disaster. The converse also appears to be true, providing a unique
opportunity to planners and policy-makers. Disasters can offer an opportunity to improve
housing, locate housing more safely and lay the foundations for later improvements in
environmental health through community mobilization.
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Table 2.2 Selected cities exposed to natural hazards1

Estimated population 
in 2002

City (millions) Principal hazards

Beijing 9.2 Earthquake, dust storm
Cairo/Al-Jiza/Shubra al-Khayma 15.1 Flooding
Calcutta/Haora 14.6 Cyclone, flooding
Delhi/Faridabad/Ghaziabad 17.2 Flooding
Dhaka 10.4 Flooding, cyclone
Jakarta/Bekasi/Bogor/Depak 15.9 Earthquake, volcano
Lagos 9.3 Flooding
Los Angeles/Riverside/Anaheim 16.8 Earthquake, wildfire
Manila/Kalookan/Quezon City 13.5 Earthquake, flooding
Mexico City incl. Nezahualcóyotl, 20.8 Earthquake

Ecatepec, Naucalpan
Moscow 13.2 Blizzard
New York/Newark/Paterson 21.6 Blizzard, flooding
Rio de Janeiro/Nova Iguaçu/Sao Gonçalo 12.3 Landslide, flooding
São Paulo/Guarulhos 20.3 Landslide, flooding
Shanghai 12.2 Flooding, typhoon
Tehran/Karaj 11.1 Earthquake
Tianjin 5.6 Earthquake
Tokyo/Kawasaki/Yokohama 34.9 Earthquake

1 Sources: Angotti (1993); Brinkhoff: Principal agglomerations and cities of the world, 
http://www.citypopulation.de, 11.05.2002.



2.4.4 Global environmental change

In addition to the local changes in ecosystems previously discussed, there is increasing
evidence of global climatic change (e.g. Watson et al., 1996). Although the long-range
consequences are hard to predict, more severe cyclonic storms, an increase in both flood-
ing and drought, and a trend towards desertification cannot be ruled out.

The secondary consequences of global climatic change could well result in new
hazards. Wildfires and mudslides may become more frequent in the wake of increased
drought and flooding. The genetic diversity of food plants may be reduced as climatic
zones shift more rapidly than plants can move or adapt. Primary productivity in the
oceans may be affected. New disease habitats may be produced; for example, algal
blooms are now appearing more frequently in many coastal waters and have been found
to harbor Vibrio cholerae, the causative organism of cholera. Because of stratospheric
ozone depletion—another global environmental change that humans have brought
about—the immune systems of people and animals may be weakened by additional ultra-
violet radiation.

All of these hazards—some well established and others less so—need to be on the
long-term planning agenda of national counter-disaster planners and others concerned
with environmental health.

For the possible health effects of global environmental change, see Box 2.2.

2.5 The disaster-management cycle
2.5.1 Disaster management—a developmental approach

As indicated in Chapter 1, the disaster-management cycle is a core concept in environ-
mental health management in disasters and emergencies, and several variations of 
the cycle have been used effectively (Carter, 1991; United Nations Office of the 
Disaster Relief Coordinator, 1991; Natural Disasters Organization, 1992; World Health
Organization, 1999a).

Appropriate actions at all points in the cycle lead to greater preparedness, better
warnings, reduced vulnerability or the prevention of disasters during the next iteration
of the cycle. The objectives of such a development-oriented approach are to reduce
hazards, prevent disasters and prepare for emergencies. Inappropriate humanitarian
action and development processes can lead to increased vulnerability to disasters and
loss of preparedness for emergency situations.

Although the disaster-management cycle can be entered at any point, many govern-
ments and institutions focus their attention on the steps to take when disaster strikes. As
shown in Figure 2.1 (see section 2.3.3), the disaster impact is often followed by an emer-
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Box 2.2 Health effects of global environmental change1

Global warming may cause increased heat-wave-related illness and death, the spread of vector-
borne infections, and more frequent cyclones, floods, landslides and fires. The resulting rise in
sea levels may lead to health problems associated with deteriorating water supply and sanita-
tion, loss of agricultural land and fishing grounds, and flooding.

Increased ultraviolet radiation resulting from stratospheric ozone depletion will lead to
greater risks of skin cancer, ocular effects such as cataracts, and suppression of the immune
system with the consequent increased risk of infection. Increased ultraviolet radiation may also
cause indirect effects on human health through deleterious effects at lower levels of the food
chain, particularly in marine ecosystems.

1 Sources: McMichael (1993), McMichael et al. (1996).



gency situation calling for a series of immediate and rapid responses. These include
initial rapid assessment, search and rescue, and emergency relief to stabilize the situa-
tion, followed swiftly by more detailed damage, needs and capacities assessment, leading
to short-term interventions to safeguard life, health and livelihoods in the medium term.
In the postemergency recovery phase, people’s livelihoods should be restored and the
infrastructure and housing repaired through rehabilitation and reconstruction. Ideally,
there should be a smooth transition from recovery to on-going development, as repre-
sented by the common thread that runs through Figure 2.2, uniting its elements. The
result should be the enhancement of people’s capacity to withstand and recover from
future disasters. Enhanced capacity on the part of individuals, communities and institu-
tions is the focus of prevention and mitigation. Preparedness on the part of the emer-
gency services and society as a whole, including better warning systems, completes the
cycle. Figure 2.3 adds more detail and provides a sense of timing.

A central message of this book is that the lessons of disasters should be remembered
even if complete recovery takes years. Only in this way can the full potential for pre-
paredness, prevention and mitigation be achieved. For an example of the relief–
development transition, see Box 2.3.
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Box 2.3 The relief–development transition following drought and floods in the Sudan1

Operations by the Sudanese Red Crescent Society (SRCS) following drought in 1984–1985 and
the flooding of Khartoum in 1988 are a good example of planning a smooth transition from
emergency response through relief and recovery to normal development activities. Many people
fleeing drought and war settled themselves spontaneously around Khartoum beginning in
1984–1985. In this period, at least 120 000 refugees arrived from drought-affected rural areas,
adding nearly 10% to Greater Khartoum’s 1983 population of 1.5 million. At first, 60 000 people
were supplied by tanker trucks with water on a daily basis. These people were later affected
by floods in 1988, further complicating attempts to satisfy their needs. A second phase called
for the rehabilitation of existing boreholes and the construction of new public water points.
Finally, commercial well-drilling contractors were engaged to increase the capacity of 
Khartoum’s urban water system while fitting in with the long-term water resource development
plans of Greater Khartoum, using equipment that was within the Government’s ability to main-
tain and to operate. IFRC provided general management and technical support and coordinated
input from member societies, while the SRCS supervised operations on the ground in liaison
with the Government.

1 Sources: Acheson (1993); International Federation of Red Cross and Red Crescent Societies
(1993a).

2.5.2 Sustainable livelihoods and disaster management

One of the major goals of disaster management, and one of its strongest links with devel-
opment, is the promotion of sustainable livelihoods and their protection and recovery
during disasters and emergencies. Where this goal is achieved, people have a greater
capacity to deal with disasters and their recovery is more rapid and more durable.

2.5.3 Limitations in complex emergencies

Large-scale movements of people often create emergency situations. The disaster-
management cycle may apply to such cases, but with limitations. Although there may be
some warning of refugee movements, it is often so little that a handful of care-providers
are confronted by a large number of people with urgent needs and the care-providers



have insufficient resources to respond promptly and appropriately to prevent or miti-
gate secondary disasters, such as outbreaks of disease, famine and the dispersal of fam-
ilies. Repatriation of the refugees, their integration within the host community, or asylum
in a third country provide the conditions for long-term recovery and development.
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However, refugees and displaced people may spend years away from their homes, in 
situations where opportunities for development are limited and complete recovery is
postponed.

In long-term conflicts people may suffer repeated violence and displacement, so that
getting back onto any sort of development path becomes virtually impossible. However,
people’s ability to learn from every experience increases their capacity to deal with new
disasters. Rwandan refugees on the move in eastern Democratic Republic of the Congo
in 1996 and 1997 were able to organize basic environmental health services partly
because of their experience of doing so in camps for two years since leaving Rwanda in
1994.

2.6 Steps in disaster management
2.6.1 Vulnerability assessment

Using the disaster-management approach involves carrying out a number of pro-active
steps—as well as reacting to disasters and emergencies when they occur—the first of
which is vulnerability assessment. This provides the basis for reducing vulnerability
through work in two areas: disaster prevention/mitigation (to reduce susceptibility) and
emergency preparedness (to increase resilience).

Vulnerability assessment makes it possible to anticipate problems that specific groups
will face in the event of a disaster and during the period of recovery. The process of vul-
nerability assessment involves determining the spatial proximity of population subgroups
to potential hazards (an assessment of susceptibility), according to personal and socioe-
conomic characteristics that may influence the immediate and long-term impact of
hazards on them (an assessment of resilience).

See Section 3.3 for more detail on vulnerability assessment.

2.6.2 Prevention and mitigation

Complete prevention of disasters is feasible only if it is possible to eliminate people’s sus-
ceptibility to hazards by moving populations away from hazard zones, providing com-
plete protection from hazards, or preventing the physical hazard altogether. This has
occasionally been achieved, e.g. the virus responsible for smallpox was eradicated, and
cities have been protected from flooding by diverting rivers to alternative courses.
However, to survive or improve well-being, humans are prepared to take risks and will
even resettle in areas previously affected by natural disasters.

The best that can usually be done is therefore to reduce the potential impact of emer-
gencies and disasters. Mitigation—actions aimed at reducing (but not eliminating) the
impact of future hazard events—and reduction of the susceptibility of high-risk groups
are then the goals. The construction of riverbank levees and upstream storage reservoirs
are examples of measures for mitigating and reducing the hazard of flooding by rivers.

Efforts to reduce the impact of emergencies or disasters may focus on the extreme
event, the humans who are at risk of being affected, or both. For instance, the impact
of flooding can also be mitigated by preserving wetlands that can absorb and spread
flood waters. On the other hand, improved urban land tenure allows urban residents to
invest in making their houses more secure in earthquakes or high winds.

For further detail on disaster prevention and mitigation, see section 3.4.

2.6.3 Emergency preparedness

Emergency preparedness is “a programme of long-term development activities whose
goals are to strengthen the overall capacity and capability of a country to manage effi-
ciently all types of emergency and bring about a transition from relief through recovery,
and back to sustained development” (World Health Organization, 1995a).
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The goal of emergency-preparedness programmes is to achieve a satisfactory level of
readiness to respond to any emergency situation through programmes that strengthen
the technical and managerial capacity of governments, organizations, institutions and
communities. Such programmes are concerned with:

� National legislation and national policy for disaster management.
� Plans and procedures for disaster management and the coordination of emer-

gency response at international, national and subnational levels.
� The strengthening of institutional and human resources for disaster management.
� The establishment and management of stocks of relief supplies and equipment

and the identification of transportation options.
� Public education, public awareness and community participation in disaster 

management.
� The collection, analysis and dissemination of information related to emergencies

and disasters that are likely to occur in the region.

Activities in each of these areas will be needed to achieve emergency preparedness.
For further information on emergency preparedness, see section 3.5.

2.6.4 Planning, policy and capacity building

Planning is required at all levels, from the community level to national and international
levels, to ensure that programmes for disaster prevention and mitigation are carried out
according to clear objectives, with adequate resources and management arrangements,
and to ensure that strategies, resources, management structures, roles and resources for
emergency response and recovery are determined and understood by key actors. Effec-
tive emergency planning can only take place once roles and responsibilities have been
agreed.

Emergency and disaster prevention, mitigation, preparedness and response will
depend on the incorporation of appropriate measures in national development plan-
ning and in the sectoral plans and programmes of the various ministries. They will also
depend on the availability of information on hazards, emergency risks and the coun-
termeasures to be taken and on the degree to which government agencies, nongovern-
mental organizations and the general public are able to make use of this information.
The complete disaster-management cycle includes the shaping of public policies and
plans that either modify the causes of disasters or mitigate their effects on people, prop-
erty, assets and infrastructure. Institutional capacity should also be increased through
organizational innovation and training. Experience has shown that the result can be a
more resilient, less vulnerable population, with fewer disruptions of essential services,
such as water and power supplies, improved early warning ability, and better advance
planning for evacuations and emergency response.

Health managers, as well as front-line community-based professionals and volunteers
who deal with environmental health, can contribute to these longer-term efforts.

For further discussion of emergency planning, see Section 3.5.

2.6.5 Emergency response

The appropriate response will depend on the nature of the emergency or disaster and
the effectiveness of mitigation measures, but is also very much conditioned by the degree
of preparedness achieved.

In a crisis, the environmental health agencies are usually called upon to deal with
the immediate problems. To be able to respond effectively, these agencies must have
experienced leaders, trained personnel, adequate transport and logistic support, appro-
priate communications, and rules and guidelines for working in emergencies. If the nec-
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essary preparations have not been made, the agencies concerned will not be able to meet
the immediate environmental health needs of the people. It is completely unrealistic to
expect an effective response to take place spontaneously, without planning or prepara-
tion. It calls for foresight, anticipation and prior effort.

The aim of emergency response is to provide immediate assistance to maintain life,
improve health and support the morale of the affected population. Such assistance may
range from providing specific but limited aid, such as assisting refugees with transport,
temporary shelter, and food, to establishing semipermanent settlement in camps and
other locations. It also may involve initial repairs to damaged infrastructure, e.g. flooded
sanitation systems, and the control of chemical hazards. Much of the technical literature
devoted to emergencies and disasters deals with the actions to be taken in the relief
phase.

The emphasis in the relief phase is on removing the immediate environmental
hazards to health and meeting the basic needs of the people until more permanent and
sustainable solutions to their problems can be found. The philosophy advocated in this
book is one of incremental, but continuous, improvement. Over time, the relief phase
often merges with long-term recovery and development.

For further information on emergency response, see Chapter 4.

2.6.6 Rehabilitation, reconstruction and recovery

As the emergency is brought under control, the affected population is capable of under-
taking a growing number of activities aimed at restoring their lives and the infrastruc-
ture that supports them. This may be a slow process and one in which the capacity for
such efforts must be carefully nurtured and built up over a period of time, but the
process should start early in the emergency phase.

There is no distinct point at which immediate relief changes into recovery and then
into long-term sustainable development. Progress in some areas will probably be quicker
than in others. Physical rehabilitation and reconstruction can sometimes take place more
quickly than social or psychological rehabilitation. Both are necessary, however, if full
recovery is to be attained. This phase therefore involves a maturing process in which all
of the key elements of environmental health may be involved. Essentially, the process
includes the restoration of community life, the participation of the people in the recov-
ery and development activities, and provision of the appropriate environmental health
infrastructure (shelter, water supply, sanitation, etc.). There will be many opportunities
during the recovery period to enhance prevention and increase preparedness, thus
reducing vulnerability. Environmental health activities have an important role in recov-
ery. They can contribute to the long-term reduction of people’s vulnerability to hazards
by increasing their capacity to cope with, and recover from, future disasters. Examples
include the reconstruction of housing with improved local drainage and built-in roof
water-catchment systems, the reconstruction of markets with adequate facilities for per-
sonal and food hygiene, and the repair and deepening of rural wells and boreholes.
There will be many such opportunities for long-term improvements in environmental
health during the recovery period, depending on the local situation.

For further information on rehabilitation, reconstruction, and recovery, see 
Chapter 5.

2.7 Further information
For further information on:

— development, environment and disasters, see: Chen (1973), Kanji, Kanji & Manji
(1991), Kreimer & Munasinghe (1991);
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— women in disasters, see: Jiggins (1986), Rivers (1987), Drèze & Sen (1989),
Agarwal (1990), Gibbs (1990), International Federation of Red Cross and Red
Crescent Societies (1991), Martin (1992), Begum (1993), Walker (1994), Ikeda
(1995), and Bari (1998);

— reducing vulnerability, see: Anderson & Woodrow (1989), Maskrey (1989), Carter
(1991), International Federation of Red Cross and Red Crescent Societies
(1993b), Blaikie et al. (1994), Anderson (1995), von Kotze & Holloway (1996),
and Pan American Health Organization (1998);

— urban hazards, see: Richards & Thomson (1984), Hardoy & Satterthwaite (1989),
Hardoy et al. (1990), and Black (1994);

— disaster management and disaster definitions, see: United Nations Department of
Humanitarian Affairs (1992), Neal & Phillips (1995), World Health Organization
(1999a), International Federation of Red Cross and Red Crescent Societies
(2000), and International Federation of Red Cross and Red Crescent Societies
(2001).
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3. Predisaster activities

3.1 Introduction
Work done in advance of possible emergencies and disasters is an essential aspect of 
disaster management. It enables a reduction in the number and severity of disasters,
through prevention and mitigation, as well as improved emergency response, through
preparation and planning. A number of models have been developed to promote a pro-
grammed approach to predisaster activities, based on a systematic assessment of vulner-
ability, followed by vulnerability reduction through prevention and preparedness
activities that are planned, managed, monitored and evaluated. The model presented
here is illustrated in Figure 3.1.

Although prevention/mitigation and planning/preparedness are presented sepa-
rately here, in practice they have many activities in common and should be regarded 
as interdependent and often overlapping aspects of the overall goal of vulnerability
reduction.

The pre-condition for systematic vulnerability reduction is policy development, which
ensures that disaster management activities are developed within a favourable policy
framework.

3.2 Institutional arrangements
3.2.1 Policy development

Policy development is needed at national, provincial/district and local levels to ensure
that common goals are set and common approaches are used. Without a shared disas-
ter management policy that applies to all relevant sectors and all levels, prevention, pre-
paredness and response are likely to be fragmented, badly coordinated and ineffective
(World Health Organization, 1999a). Developing and monitoring policies for disaster
management requires an active process of analysis, consultation and negotiation. This
process should involve consultation among a wide variety of institutions, groups and indi-
viduals. These will include nongovernmental organizations, such as the national soci-
eties of the Red Cross or Red Crescent, and several governmental bodies, such as the
ministries responsible for health, security, welfare, public works, etc. The resultant poli-
cies should reflect society’s definition of the limits of acceptable risk and its commitment
to protecting vulnerable populations. They should also result in a clear definition of the
roles and responsibilities of all the partners in emergency management. Table 3.1 illus-
trates the range of issues in disaster-management policy development and gives recom-
mended options for addressing them.

Certain aspects of policy development depend on learning lessons from previous dis-
asters and emergencies. See Section 3.6.

3.2.2 National and subnational disaster organizations

Predisaster activities should be coordinated in each country at different levels by bodies
that are concerned with all stages of the disaster, so that the overall goal of vulnerabil-
ity reduction is pursued.



At national level, national disaster organizations (that may have a variety of names
and that may be constituted in a variety of ways) should have the following features
(Carter, 1991):

They do:

— provide a coherent approach to disaster management;
— serve as a common reference point for departmental activities;
— clearly allocate responsibilities;
— provide a basis for coordinated action;
— provide a setting within which to review and evaluate needs.

They do not:

— duplicate the normal government organization;
— act independently of government;
— seek to control other agencies;
— act outside its legal authority.

National disaster organizations are often composed of representatives from a range of
government ministries and nongovernmental organizations that have a role to play in
predisaster activities, disaster response and recovery.

At various subnational levels, similar coordination and response bodies may also 
exist. They require resources, access to information, and authority to be able to operate
effectively.

3.3 Vulnerability and capacity assessment
3.3.1 The purpose and process of vulnerability and capacity assessment

The purpose of vulnerability and capacity assessment (VCA)—also commonly called risk
analysis or threat assessment—is to identify hazards and their possible effects on com-
munities, activities or organizations, and their capacity to prevent and respond to disas-
ters. This is a vital early stage in the disaster-management process. Vulnerability
assessment informs strategies for reducing the vulnerability of development programmes
to disruption; it enables emergency prevention, mitigation and preparedness measures
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Figure 3.1 Vulnerability reduction1

1 Source: World Health Organization (1999a).
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Table 3.1 Policy issues and recommended options1

Policy issue Recommended option

1. Emergency preparedness Emergency preparedness should be incorporated into all
and development planning sustainable development objectives and projects.

2. National emergency law and A national emergency law is required with references to
other relevant, enabling emergency management in other laws. Definition of
legislation “emergency” should be broad and the language of the law

should be as simple as possible.

3. National emergency A national emergency management organization that is
management organization separate from other government agencies is preferable.

Responsibility should also be decentralized to provincial
government.

4. Responsibility and major The mandate of the national organization and its provincial
mission of national emergency counterparts should cover all aspects of emergency
management organization management, including health.

5. Tasks of the emergency The organization should institutionalize emergency 
management organization management in other organizations, rather than attempt to 

undertake all emergency management work itself. It should 
undertake a number of tasks, but maintain a generalist 
approach.

6. Community and provincial The national level should develop policy and standards for
emergency preparedness emergency preparedness at all levels of government. 

Provincial and community-level emergency preparedness 
should be developed according to the policy and standards.

7. Health sector emergency Health sector emergency preparedness should be coordinated
preparedness with other sectors, the national level developing policy and

standards, and the provincial and community levels
implementing programmes. Public, private, military and NGO
health-service providers should be part of the same
preparedness programme, as should each discipline within the
health sector.

8. Involving other groups, All citizens should be involved in emergency management in
management and citizens in some way, ranging from active participation in vulnerability
emergency assessment and emergency planning, to receiving information

on emergency preparedness.

9. Managing resources Resources for emergency management should be based on
existing resources. Emphasis should be on training and
information-sharing in emergency management in all sectors
and at all levels.

10. Evaluating an emergency Performance indicators for emergency management should be
preparedness and response developed to suit the national, provincial and community
programme environments.

11. Priorities in implementing Priorities should be based on either expressed or actual 
emergency preparedness needs. This will require at least basic research into 

vulnerability and immediate needs.

1 Source: World Health Organization (1999a).



to be carried out effectively; it facilitates rapid and relevant emergency response, based
on an understanding of gaps in resources that need to be filled with external support;
it provides information on likely damage and operating difficulties; and it provides a
picture of the predisaster situation, to enable appropriate objectives to be set for recov-
ery programmes.

The process of VCA may be carried out in a number of ways. The essential steps
involved include the following (adapted from World Health Organization, 1999a):

� The project definition determines the aim, objectives, scope and context of the VCA,
the tasks to be performed, and the resources needed to perform them.

� The formation of a representative planning group is essential to VCA and emer-
gency planning. Without this group it will be difficult to gather the required infor-
mation, obtain the commitment of key individuals, and allow the communities and
organizations to participate.

� Hazard identification and description reveals and describes the hazards that exist in
the community (although it is unlikely that all of the hazards will be discovered).
The same hazards may manifest themselves differently in different areas and com-
munities because there is an interaction between hazards, the particular commu-
nity, and the environment.

� A community and environment description outlines the relevant information about the
people, property or environment that may affect or be affected by the hazards.
More hazards may be identified at this stage. Key aspects of communities’ capac-
ity to deal with disasters are identified at this stage.

� A description of effects is an account of community vulnerability—what is likely to
happen in an accident, incident, emergency or disaster involving a single hazard
or multiple hazards.

� Hazard prioritization determines the hazards that should be dealt with first, and
those that can be dealt with later or ignored, on the basis of their likely effects
and community vulnerability.

� Recommendations for action are the link between vulnerability assessment and other
emergency management activities. Planning, training and education, and moni-
toring and evaluation should be based firmly on the results of the vulnerability
assessment.

� Documentation of all results and decisions is necessary to justify the recommenda-
tions and any further emergency prevention and preparedness work.

Two key steps in this process—the identification and description of hazards and the
assessment of community and organizational resilience—are described below.

3.3.2 Hazard mapping

The average frequency of occurrence and location of most extreme events can be deter-
mined with some degree of accuracy. While global maps of hazards, such as potential
desertification, severe storms, and earthquake and volcanic activity, do exist, a more
detailed approach is of more use to environmental health and disaster planners. His-
torical records, physical data and computer simulations allow the production of detailed
city, subnational or national maps overlaid with zones of probable physical damage from
such extreme events as landslides, floods, earthquakes, volcanic eruptions, storm surges
and tsunamis.

The same approach can be taken with industrial accidents. Maps of the zones sur-
rounding hazardous factories and the routes used to transport hazardous materials, plus
data on seasonal wind velocity and direction, can be used to predict the scale of possi-
ble hazards and determine the method of evacuation or other emergency response if

3: PREDISASTER ACTIVITIES

27



leaks or explosions occur. Public and private records of past industrial activity can be a
valuable resource for identifying the presence of physical hazards. For instance, Foster
(1980) reported that officials in Warsaw, Poland used records to find 2 tons of cyanide
in rotting barrels in an abandoned basement workshop. If it had leaked into the water
supply, it could have killed most of the city’s population.

3.3.3 Vulnerability analysis of water-supply systems

One set of management goals suggested for water-supply systems facing hazard risks
(American Water Works Association, 1984) are as follows:

— to provide water for fire fighting;
— to prevent unnecessary loss of stored treated water;
— to develop and maintain adequate amounts of potable water;
— to restore the entire system as soon as possible.

To decide whether a water-supply system will be able to achieve these goals in an emer-
gency, vulnerability analysis must also take into account the effect of a disaster on sources
such as surface water (in the case of wildfires) and groundwater (in the case of indus-
trial spills). The vulnerability analysis should be carried out systematically from the
source, through the collection works, the transmission and treatment facilities, and
finally the distribution system. The analysis should include possible damage to reservoirs
and water mains. The effects of power failures, personnel shortages due to lack of trans-
port or injury, and communications difficulties need to be considered.

3.3.4 Assessment of environmental health vulnerability

First, environmental health must be covered in the initial baseline survey of all the
hazards and patterns of vulnerability affecting the society. This survey should be orga-
nized by geographical region and should also profile the vulnerability of different ethnic
and socioeconomic groups. Disparities and priority needs in such areas as water supply,
drainage, sanitation, refuse and waste disposal, housing, and food hygiene should be
documented. The prevalence of vector-borne and contagious diseases by region and by
socioeconomic group should also be integrated into comprehensive risk planning.
Finally, the location and safety of industrial facilities in relation to settlements should be
reviewed from the point of view of air, soil and water contamination, as well as the risk
of radiation, fire, explosion and accidental poisonous emissions.

Such baseline surveys can reveal who is more likely to suffer from an emergency
directly related to environmental health as well as where this is most likely to occur. Such
emergencies are not randomly distributed in social or spatial terms. For example, 
the population living near the chemical factory in Bhopal, India and the residents 
surrounding the Chernobyl, Ukraine and Three Mile Island, USA nuclear reactors 
were obviously at greater risk than people living further away. In Peru, the densely 
populated, poor neighbourhoods of the port city of Chimbote and of Lima were more
likely to be affected by large numbers of cholera cases than sparsely settled areas in the
mountains. Information on the use of survey data to avoid secondary hazards is given
in Box 3.1.

3.3.5 Describing communities, their environment and the effects of hazards

The purpose of describing communities is to be able to understand their vulnerability
to the hazards identified and mapped, and the likely effects of those hazards. These two
factors depend to a great extent on the environment in which the community lives and
works. The capacity of communities and local services and organizations to resist and
survive disasters is a key determinant of their vulnerability.
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Table 3.2 Shows the principle community characteristics that determine vulnerability to
a given hazard.

Information that describes the community and its environment is gathered in a
number of ways, including government and commercial records, maps, academic pub-
lications and field studies, which may include surveys, observation and participatory
techniques. One important aspect of community assessment is identifying marginalized
groups to ensure that their voices are heard and their vulnerabilities and capacities are
recognized. These groups are often the most affected by disasters.

Where the community is involved in describing itself for a vulnerability assessment,
it is far more likely that participation in planning and emergency preparedness will be
successful. A variety of assessment and planning tools may be used for participatory
assessment and planning, including rapid rural appraisal, participatory rural appraisal,
and participatory learning and action. They differ in important ways, including the
degree of participation they enable, and the information, ideas and understanding they
produce. Staff carrying out community-based VCA should be familiar with these tools
and be able to choose and use the most appropriate one for the context and purpose
of their work. For further information on VCA and participatory techniques in vulner-
ability reduction, see International Federation of Red Cross and Red Crescent Societies
(1994) and von Kotze & Holloway (1996).

The information gathered may be mapped, together with information on hazards,
to build up a picture of effects and vulnerability. Geographical information systems (GIS)
are useful for spatial hazard analysis and mapping. These computer-based information
systems allow several types of information from various sources—for instance, the loca-
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Box 3.1 Using survey data to avoid secondary hazards

The environmental health baseline survey of hazards and vulnerability provides insight into who
and which areas may be affected by secondary environmental health hazards that follow another
disaster, such as an earthquake.

For instance, the survey might reveal that a zone of a city has only one water source and
that this source is at risk of disruption by an earthquake. It is thus highly likely that residents
of this zone could be in danger of water-related diseases or water shortages in the event of
an earthquake.

Discussion at community level could then focus on: (1) the possibility of a back-up water
supply; (2) strengthening and protecting the existing supply; (3) pre-positioning water tankers
in such a way that this high-risk zone is the first to receive emergency water supplies.

Table 3.2 Principal community characteristics determined in vulnerability analysis1

Demography Culture Economy Infrastructure Environment

Population and age Traditions Trade Communication networks Landforms
distribution

Mobility Ethnicity Agriculture/livestock Transportation networks Geology
Useful skills Social values Investments Essential services Waterways
Hazard awareness Religion Industries Community assets Climate
Vulnerable groups Attitudes to hazards Wealth Government structures Flora and fauna
Health level Normal food types Resource base 
Education level Eating habits 
Sex distribution Power structures 

1 Source: World Health Organization (1999a).



tion of settlements and industrial hazards, the contact details for emergency staff, and
short-range wind direction forecasts—to be combined and presented to give a complete
and up-to-date picture of hazards, their possible effects and response protocols.

3.3.6 Ongoing monitoring of vulnerability

The distribution of hazards and people’s vulnerability to them are affected by many eco-
nomic and political decisions on development projects and investments, urban growth,
rural-to-rural migration, and refugee influx, to name only a few. The work of compre-
hensive vulnerability assessment and reduction can never end. The possible impact on
vulnerability of all such policy and project decisions should be monitored. Such vigilance
should be the responsibility of national, regional and local emergency-management
agencies. Project planners, urban designers and other professionals should systematically
include vulnerability analysis in their routine work.

3.3.7 Environmental health review of development policies and projects

Human health has an important place in the environmental impact assessment of poli-
cies, plans and project proposals. Environmental health surveillance can contribute to
the analysis of change by keeping track of the shifting spatial and seasonal patterns of
human population in relation to disease vector habitats and industrial pollutant sources.

The provision of water, drainage, sanitation and other services often lags behind the
spontaneous creation of new settlements (e.g. around new mines, forest settlements and
logging camps, and refugee facilities). Timely identification of the hazards facing the
populations of such settlements and possible measures for dealing with them should also
be the work of environmental health personnel working in collaboration with the emer-
gency agency.

For more complete information on hazard identification, community description,
and hazard prioritization, see World Health Organization (1999a).

3.4 Prevention and mitigation
3.4.1 Reducing community vulnerability through long-term environmental health improvements

In poorer rural and urban areas of many countries, improvements in water supply and
sanitation systems are connected with vulnerability reduction in several ways. First, they
reduce the risk of epidemics of diseases such as cholera. Second, they improve the
general health status of the population, making people more resilient when they have
to face the additional stress of disasters. Third, water and sanitation projects organized
on a self-help basis often strengthen cooperation within communities that can be used
as the basis of other vulnerability-reduction activities, e.g. the community-based organi-
zations responsible for water improvements may become the core of a community safety
committee.

An additional degree of safety can be provided if those responsible for local water or
sanitation initiatives are aware of hazards and engage in a discussion of vulnerability with
community members as a routine part of planning new works. Many of the same prob-
lems arise as those faced by planners of large-scale water-supply systems, including water-
shed protection and alternative water sources for emergencies.

Traditional means of water purification and traditional rules for segregating water
uses (stock watering, bathing, drinking) may assist in reducing vulnerability. They can
often provide the key to low-cost improvements and the basis for local level emergency
planning.

On-going public education in household water treatment (filtration, chlorination,
boiling, storage, etc.), oral rehydration therapy, breastfeeding, food hygiene, hand-
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washing, the use of latrines, waste disposal, drainage and vermin control will all
strengthen the community before any emergencies occur and also play an important
role in an emergency.

In unplanned, unserved or underserved urban neighbourhoods, refuse and waste
management is also important, as is storm drainage. Such activities provide opportuni-
ties for self-help, especially in communities where money and labour are in short supply
because of the struggle to make ends meet. Environmental health staff may assist by pro-
viding technical advice or preparing and promoting proposals for improvement.

Where water is provided by water vendors, it is important to identify the source of
this water and to determine how vulnerable to damage or contamination it is. Where
possible, community discussions with water vendors about their own plans in the event
of an emergency can considerably reduce vulnerability.

Where a nearby industrial plant contaminates an urban neighbourhood or poses a
risk of accidents, an even more difficult process of negotiation will be necessary. Inter-
vention by the municipal authorities or other legally authorized governmental bodies is
then necessary. Data collected by environmental health personnel can be vital to the suc-
cessful resolution of such a conflict of interests.

3.4.2 Environmental safety regulations

Legal and administrative controls can play a significant part in reducing environmental
health risks during some emergencies. For example, regulations specifying the condi-
tions under which hazardous materials must be transported and stored can include some
provisions governing protection from disasters. This can sometimes reduce the risk of
uncontrolled discharges during a sudden large-scale emergency. Environmental quality
and industrial safety rules are very important in this regard. However, without adequate
inspection and vigorous enforcement, their effectiveness will be reduced.

The international transportation of toxic wastes and the relocation of polluting indus-
tries from industrial to developing countries may present great hazards, and some coun-
tries can ill afford to pay for industrial and environmental health inspection.

Zoning and land-use planning are another area where rules and regulations can 
dramatically reduce risks. However, these are difficult to enforce where poor people 
have no choice about where to live or how to earn a living. Related, but more special-
ized regulations govern the location and/or design of essential facilities, such as schools
and hospitals.

Building codes, such as wind-loading codes or earthquake-resistant standards for new
buildings, have been very effective in reducing the loss of life and property in extreme
events. For example, in Darwin, Australia, the 1974 tropical cyclone destroyed only 3%
of buildings engineered to wind-resistant codes, as opposed to 50–60% of non-code con-
structions (Smith, 1992).

3.4.3 Reducing the vulnerability of environmental health infrastructure

Vulnerability may be reduced through the location, design and maintenance of envi-
ronmental health infrastructures. Hazard mapping may reveal quite straightforward
risks, e.g. a water-treatment plant sited in a flood plain, on an earthquake fault, or next
to a chemical facility, and may be used to identify priority locations for hazard-
mitigation measures, such as flood-control dykes and avalanche-deflection walls.
However, the decision concerning the appropriate action to take in such cases may not
be equally straightforward. Decision criteria may include the cost of relocating or pro-
tecting the facility and the risk that damage to sewage-treatment plants will pose a threat
to health.

For further information on the protection of health facilities, see Pan American
Health Organization (1993).
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3.4.4 Protecting other facilities

Laboratories should be protected from disasters so that they are immediately available
during relief and recovery activities for testing water, soil and other materials for 
contamination, and for the analysis of biological samples as part of epidemiological 
surveillance. Although priorities for protection should include water-supply 
systems, waste-treatment plants and laboratories, other installations are by no means 
unimportant.

Adequate storm drains can contribute to flood mitigation. If they are blocked by land-
slides or other disasters, they should be repaired so that flooding does not occur as a
secondary hazard. Sanitary landfills and facilities for waste storage, collection and dis-
posal can produce significant secondary hazards if they are flooded or burned during a
disaster, or if they are so unstable and improperly sited that they contribute to a mass
debris flow. The water supplies and sanitary facilities of hospitals and health centres
should be examined for possible weaknesses in emergencies. Cost-effective ways of
strengthening them may exist. Part of the general hospital or health-centre plan, to
which environmental health managers should contribute, should be the provision of
alternative arrangements for water, power and heat if centrally supplied services are
interrupted.

One example of international support for such a review of infrastructure for vul-
nerability reduction is UNESCO’s Educational Buildings Programme. This has helped
to develop prototypes for, among others, schools resistant to earthquakes (in Armenia
and Nepal), schools resistant to severe tropical storms (in Costa Rica and Viet Nam) and
schools on stilts to avoid flooding (in Bangladesh and Sri Lanka).

3.5 Preparedness and planning
3.5.1 The national emergency planning process

This section is concerned with planning to respond to disasters, rather than planning to
mitigate or prevent them.

The overall context of environmental health planning is the national health policy
on emergencies. See Section 3.2 on policy development. Annex 1 provides an overview
of a national emergency planning process. Plans developed at each level should relate
to plans at other levels, to produce a hierarchy of coordinated plans from national to
local levels. This is illustrated in Figure 3.2.

In addition to participating in overall health, water supply, and sanitation sector plan-
ning for emergencies, those in charge of water-supply and waste-disposal systems should
also be responsible for the planning process within their own facilities. Each water-supply
and waste-disposal institution in a country (or district) should carry out a review of its
resources (both human and material), and of the vulnerability of the components of its
system to various hazards, and prepare plans for temporary repairs.

In the case of emergency shelters and temporary settlements, alternative planning
options at the national/regional level will be based on scenarios for a variety of situa-
tions and involving different numbers of shelters and settlements, their locations, the
numbers of people accommodated, and the resources available and required. There
should also be a well-understood and agreed method of assessing people’s immediate
environmental health needs and for satisfying them with whatever resources are avail-
able. For more information on assessments, see Chapter 4.

All agencies dealing with environmental health should know before an emergency
occurs how the following tasks are to be carried out:

— liaison with other health departments/organizations and with the appropriate
emergency coordinating body;
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— the evaluation of immediate public health conditions and risks;
— the evaluation of damage to public sanitary installations and the provision of

advice on remedial measures;
— the evaluation of shelter and food needs;
— the mobilization of personnel and equipment;
— emergency action to control or eliminate environmental health hazards (often

secondary to the immediate hazard);
— the emergency restoration of water-supply and waste-disposal systems, etc.;
— reporting on conditions and on the measures taken.

With the aid of a plan that provides guidance on these points, environmental health staff
in an area should be able to provide information on the following:

— the location and magnitude of known damage;
— any structural or functional damage to water-supply and waste-disposal systems,

etc.;
— the size and location of populations with inadequate water, shelter, and sanitary

facilities;
— the repair resources available;
— estimates of repair times;
— estimates of special needs for environmental health at hospitals and other 

institutions;
— local capacity for disaster response.

3.5.2 A general model for disaster-preparedness planning

National, regional, district, and local emergency plans share many general characteris-
tics so that the sequence of planning steps shown below will apply to all of them.

1. Identify the hazards and estimate their effects
This is the process of vulnerability assessment, as described in Section 3.3.1.

2. Assess the likely needs
This involves making a preliminary list of everything that will have to be done
before, during and after the emergency. It may be helpful to assess needs in terms
of percentages, e.g. X% of the people affected will need assistance with shelter,
Z% will have to be provided with food, etc. This assessment should be done by
considering local capacity and the extent to which additional external resources
will be required to respond to unmet needs. Where several types of emergency
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Figure 3.2 The hierarchy of disaster-management plans



are expected, estimates should be tabulated to compare probable needs. The dif-
ferent types of needs should then be quantified, according to likely numbers of
people affected. The main types of need to consider are early warning, clothing,
health care, evacuation, food, sanitation, shelter and water.

3. Discuss the needs
This step involves including as many people as possible in the planning process.
They are likely to think of things which may have been overlooked (e.g. specific
cultural factors) and make constructive suggestions for improvements.

4. Determine the operational procedures and review existing priorities (see step 9)
This step provides the framework for emergency operations. When planning for
a range of emergencies, hazards should be prioritized, so that initial planning is
concentrated on the most serious potential emergencies. The fundamental poli-
cies on which the plan is based should be set out, e.g. minimizing the effects of
the emergency; public participation in the planning process; self-reliance; ade-
quate treatment of all victims; phasing out; planning principles which should be
highlighted; and the overall framework of the plan. Goals should be set and
approved by the highest appropriate authority; this will help to provide a stable
management environment when an emergency occurs. Responsibility should be
delegated wherever possible, to give maximum scope for individual initiative. A
plan that seeks to control everybody and everything from one central point is a
poor one and will almost certainly fail.

5. Assign the responsibilities
The pattern of responsibilities will have started to emerge during the previous
steps. This is the time to clarify them so that everybody is clear about who is
responsible for what. They can then prepare their own plans to meet their respec-
tive responsibilities. To facilitate coordination, all individuals should be encour-
aged to work out how to do their jobs, drawing on their own initiative and special
expertise, and to discuss their intentions beforehand.

A useful tool for defining roles and responsibilities for planning and action is
stakeholder analysis. This is a participatory process that aims to:
— identify and define the characteristics of key stakeholders;
— assess the manner in which they might affect or be affected by the pro-

gramme/project outcome;
— understand the relations between stakeholders, including an assessment of the

real or potential conflicts of interest and expectation between stakeholders;
— assess the capacity of different stakeholders to participate.
For further information on stakeholder analysis, see DfID (1995).
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Box 3.2 Responsibility for environmental health in disasters and emergencies

There is seldom a single environmental health manager responsible for emergency planning. In
most countries, particularly in urban areas, numerous local government bodies and private
enterprises are responsible for environmental health infrastructure and services, with little coor-
dination between them.

It is not only professional sanitary engineers and public health workers who must be involved
in emergency planning. All community health, humanitarian and development workers should be
part of the planning process, together with community representatives. Focal points for emer-
gency planning should be clearly defined, but should not necessarily be the local authorities.



6. Make an inventory of local capacity and available resources
Few jobs will be completely self-contained and resources will have to be shared.
All common resources needed for an emergency response, including human
resources, materials, transport, special equipment (e.g. earth-moving, water-
purification) and money should be listed in the inventory. Local capacity should
be included in this inventory.

7. Review steps 2–5
This is the time to compare needs with resources and to create reserves. It is
usually helpful to tabulate. Shifts and rest periods should be taken into account
in human resources planning.

8. Identify critical areas
These are the areas where potential responses will be subjected to the greatest
strain and which need strengthening beforehand. They are also the areas which
need monitoring most closely when the plan is implemented.

9. Confirm priorities
The priorities identified in Step 4 and discussed in subsequent steps need to be
confirmed in the light of an understanding of both needs and resources. Prior-
ities can change with time.

10. Finalize the plan
A rigid format is not essential. What matters most is that the plan should be easy
to read, though where more than one plan is required it will obviously be helpful
if there is a standard layout. A suggested simple format is:
� Situation. A brief description of the hazard, its likely effects, the needs arising

from it and the planning assumptions.
� Aim. A clear and concise statement of the aim of the plan.
� Concept of operations. A brief description of the overall policies, framework and

goals of the plan.
� Allocation of responsibilities. A clarification and assignment of roles and tasks (as

determined in Step 4).
� Coordination. Reporting procedures, channels of communication and arrange-

ments for establishing and effecting appropriate coordination.
� Annexes. The main part of the plan should be as simple as possible. Details can

be given in annexes, including diagrams showing coordination procedures
and supporting plans prepared by individual departments to meet their
respective responsibilities.

It may be helpful to write parts of the plan in the form of:
� Standing operating procedures. These are routine procedures to be followed in

certain circumstances, such as for the handling of warnings, or the procedures
to be used in emergency operations centres during an operation.

� Standing orders containing long-term organizational and administrative details.
� Checklists and emergency operating procedures. These may make the total plan more

bulky, but it will not be necessary for everybody to read the whole plan; what
they need to know is how they fit into the overall concept and the details of
those parts of the plan which are directly applicable to them. Supporting plans
should stand on their own. All paragraphs should be numbered for easy ref-
erence.

11. Practise the plan
The planning process is in itself a very valuable learning experience. As time
passes, however, familiarity with the problem and the plan will fade. Plans should
therefore be reviewed, updated and practised regularly so that the people who
will be responsible for implementing them are brought up to date. Simulations
can help to identify weaknesses in plans, which can then be remedied before 
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the event. It is probably better to republish a whole plan than attempt to issue
amendments.

12. Evaluate the plan
If an emergency occurs and the plan is implemented, the effectiveness of its
implementation should be evaluated so that lessons can be learnt and applied.

The planning process is a valuable learning experience that should be used to develop
the skills of individuals and organizations (see Chapter 16 for further information on
human resources development).

For further information on planning methods, see Pan American Health Organiza-
tion (1982, 1983); Carter (1991); Natural Disasters Organization (1992); and World
Health Organization (1999a).

3.5.3 Strategic plans and operational plans

Strategic plans are essential to ensure that disaster prevention and emergency pre-
paredness take place within the overall framework of the disaster-management cycle.
They also enable monitoring of governmental and private-sector policies and activities
to encourage them to take long-term vulnerability into account.

Operational plans are specific plans prepared for dealing with future events that may
be uncertain in timing, magnitude, location and effects. In such plans, therefore, the
emphasis is on preparedness for response. They may include measures such as estab-
lishing communications and management information systems; stockpiling or identify-
ing materials and equipment; identifying routes and sites for evacuation; or identifying
and notifying personnel so that the emergency response may be rapid and effective. It
is essential that operational plans are practised and revised, to ensure they remain appro-
priate to the hazards identified. Practising operational plans is a useful training exercise
(see Chapter 16).

3.5.4 Participatory methods in planning

Participatory planning must involve people from the start of the planning process. It is
not enough simply to ask them for their opinion of a plan that has already been drawn
up. This means listening to people in the communities concerned with disaster man-
agement plans. This is not always easy because planners and people in the community
often have different priorities and perceptions. For example, an environmental planner
may think that improving drainage in an informal urban settlement is most important,
while the residents of this poor neighbourhood may view the prevention of crime or mal-
nutrition as more urgent. Drainage, or at least the health problems and possible flood
risk produced by poor drainage, is probably one of the priorities of residents as well, but
not the first priority. A flexible and community-responsive planning process will sooner
or later have to consider drainage, but will reach that point in a roundabout way. The
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Box 3.3 Community risk assessment: a powerful training tool

Representatives of a small town, urban neighbourhood or rural community are invited to join
planners in the visual inspection of the area that they inhabit. Existing hazards and vulnerabili-
ties are discussed. A highly localized risk analysis is produced in this way, and local partici-
pants also discuss the appropriate response to those risks. Past disasters are recalled. Lessons
of other people’s experience are discussed. In this way, the locality studies itself. A core group
of knowledgeable and motivated volunteers is developed, who can help to train others in the
community, possibly on a paid basis.



best starting point for locally-based strategic emergency planning in this case might be
a neighbourhood proposal for street lighting (as a means of reducing crime) or for a
community garden to be created in vacant land (as a means of reducing malnutrition).
Once the residents’ priorities are recognized and they feel more in control of their envi-
ronment, there will probably be greater public support for improving drainage.

Beginning with the priorities and perceptions of the community, good will and the
credibility of the planning process can be established. The neighbourhood group devel-
oped around these initial projects can then turn its attention to other issues including
hazard reduction and emergency preparedness. Once a neighbourhood or community
group has been established, it can play an active part in both disaster prevention/miti-
gation and emergency preparedness.

The same group of participatory techniques used for vulnerability assessment can be
used for community-based planning for emergencies. See Section 3.3.5.

3.6 Institutional learning and memory
One of the keys to improving emergency preparedness is the ability of organizations and
individuals to learn from previous disasters and to incorporate that learning into prac-
tice. However, many of the lessons are not learned, mainly for two reasons.

First, staff turnover in government at all levels is such that some staff may never expe-
rience certain types of disasters. Elections and other changes in government reinforce
the effect of retirement and transfer and disrupt the continuity of administrative expe-
rience. Second, there is often a desire to re-establish the “normal” state of affairs as soon
as possible after an emergency. Even when institutional changes that would prevent
future disasters are clearly needed, these can be overlooked in the rush to re-establish
“normality”. Nevertheless, there are things that can be done to ensure that lessons are
learned.

3.6.1 Evaluation of emergencies and disasters

It may be possible to make the periodic review of emergencies and disasters a govern-
mental responsibility, to ensure that experience is shared with the various ministries con-
cerned and to keep politicians and legislators up to date with current hazards and
preparedness measures. It must be emphasized that whatever the institutional form that
this body takes, it must have support at the highest level or the institutional memory of
disasters can still be lost in the “noise” of competing bodies (such as those concerned
with economic growth, national security, etc.).

One way to ensure that the evaluation lessons become included in practice is to inte-
grate national experience into professional training curricula.

3.6.2 Vulnerability analysis of major projects

A related, but broader, challenge is to institutionalize the thorough appraisal of past and
present investment policies as they affect vulnerability to hazards. Sometimes, where a
major project requires large-scale population resettlement, there is some public assess-
ment of the effects of such resettlement on health and livelihood. Often these effects
are not mentioned in the public record or have been defined as “external” to the finan-
cial calculation justifying the investment. Some major projects have effects on vulnera-
bility that are of long duration, and those employed in them should be considered more
vulnerable to hazards and included in the high-vulnerability category, at least until inves-
tigations prove the contrary. The records kept should include a detailed account of how
such large-scale changes in the landscape came to be made, what the expected benefits
were, and what the present consequences are.
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3.6.3 Using rules and regulations concerning environmental health and hazards

The institutional memory of disasters can also take the form of the body of rules and
regulations that have grown up in response to known hazards. Environmental health
activities normally take place within a comprehensive framework of rules and regula-
tions. Usually, this framework has grown out of years of experience and analysis, and
contributes substantially to public safety.

The activities of environmental health staff will often be defined by regulations that
indicate the types of monitoring they must perform, the levels of service expected, and
the actions to be carried out when specific problems are identified.

The health and safety of environmental health staff themselves is also being given
increasing emphasis in many countries, as well as the safety of the public when envi-
ronmental health activities are being carried out. For example, the safe storage and use
of chemicals employed in vector control are governed in most countries by legal provi-
sions or administrative regulations.

3.7 Warning indicators
3.7.1 Early warnings

An extremely important component of preparedness, prevention and mitigation is the
capacity to obtain and use early warnings of impending hazards or threats. There are
limitations and obstacles to the timely forecast of extreme events, however, and a number
of factors can also limit the effectiveness of warnings in influencing public behaviour
(see Box 3.4). Both sets of constraints must be borne in mind by environmental health
managers.

Warning systems vary greatly, as does the amount of forewarning that they give. 
Warnings must give sufficient time to enable environmental health preparedness and
prevention activities to be carried out.

3.7.2 Slow-onset hazards

In the case of slow-onset hazards, such as drought and certain outbreaks of plant, animal
and human disease, there is often a long warning time. Meteorological services are
increasingly capable of reliable forecasts of climate patterns several months to one year
in advance. The 1997–1998 El Niño event, which affected climatic conditions worldwide
from June 1997 until April 1998, was predicted in early 1997. However, lacking specific
thresholds or marker events, authorities often wait until the process is far advanced
before action is taken.
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Box 3.4 Risk perception

The perception of risk is not universally the same. It can vary from culture to culture, by socioe-
conomic class and even by individual. For example, many farmers live on the slopes of active
volcanoes or in the flood plains of rivers because they perceive the balance of benefits to risks
as favourable. However, some risks are not consciously chosen, but simply thrust upon people
because information is not made available and there is no public discussion. In other cases,
people may be aware of risks, but believe that they have no alternatives to their present behav-
iour. For example, the urban poor may live on steep slopes prone to landslides during heavy
rain or in ravines prone to collapse during earthquakes, but may believe that they have nowhere
else to live. It is especially important in complex societies containing many cultures and socioe-
conomic interests to ensure that a thorough discussion of risks by representatives of all groups
is an integral part of the counter-disaster planning process.



Environmental health indicators, in combination with routine activities carried out
by veterinarians, nutritionists and epidemiologists, can be used to provide early warn-
ings of some of these slow-onset hazards. Some African countries have systems for early
warning of famine, which are linked to nutrition surveillance. In Botswana, for example,
monthly returns from weighing and measuring children in well-baby clinics are auto-
matically screened for anomalies. These data, together with crop and livestock data, are
used to trigger a variety of timely drought-response measures, including supplementary
feeding, public works as a form of income supplement and the exemption of affected
families from paying taxes (Walker, 1989).

3.7.3 Hazards with moderate warning time

A number of hazards have an intermediate range of warning times. Those responsible
for environmental health should be among the first to be informed by the authority
issuing the alert or provisional warning, in advance of any public announcement. An
effective communication system should be established and the readiness of supplies,
equipment, transport, communications and personnel should be confirmed.

There may also be specific actions that managers can take to increase the level of
protection of vital facilities or to prepare for possible evacuation. For instance, a volcanic
eruption can usually be foreseen by a few days, if not as long as a few weeks or even
months in advance, and the affected population can be evacuated in good time. Ash fall
from volcanoes can contaminate and clog water-storage facilities and treatment plants
and, with sufficient warning, steps can be taken to protect water supplies from this
hazard.

Heavy snowfalls can be forecast with moderate accuracy a few days in advance. If
access to isolated areas is likely to be difficult, managers can confirm that the local envi-
ronmental health services are well supplied with spare parts, chemicals, etc.

Slope stability studies can signal an acute risk of avalanches or mudslides as a result
of predicted heavy rain. Fairly straightforward models can then provide at least several
days’ warning. Such hazards can destroy or harm vital facilities that have not yet been
moved to safer sites following a review of location. Steps may have to be taken to evac-
uate these facilities and confirm the readiness of back-up facilities.

Many meteorological hazards have warning times measured in hours or days. Flash
floods in semi-arid and arid watersheds are perhaps the most sudden form of meteo-
rology-related hazard. Other river flooding takes place more slowly; where there is a
dense hydrographic network of stream gauges connected by telemetry, models allow
quite reliable flood warnings to be given many hours in advance. Following a flood
warning, standing orders for low-lying facilities, such as water- and sewage-treatment
plants, should be implemented (e.g. removal of vital records to upper stories, protection
of electrical equipment, sand-bagging of entrances, etc.). A careful review of the area
most likely to be affected by the flood may reveal the existence of a population in danger
of being cut off. If so, efforts should be made to pre-position water tankers on higher
ground in the area concerned.

Cyclones can be detected by weather satellites in the form of small cells several days
in advance of landfall. However, the communication of this information has been prob-
lematic. First, cyclones can change their course unpredictably. In 1977, the landfall of
the storm that devastated the Indian state of Andhra Pradesh was not in the area
expected, even though the storm itself had been tracked for days. Second, a warning
system may not be understood or believed by the people at risk. See Section 4.2.1.
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3.7.4 Warning of industrial accidents

Advance warnings of large-scale accidents in industry, transportation, etc., are limited by
the nature of the events concerned. For example, in Bhopal, India, there was no advance
warning of the cloud of methyl cyanide that descended on the residents. In the case of
the explosions in the sewer system of Mexico’s second largest city, Guadalajara, in 1992,
citizens had been complaining for several days to the authorities about the smell of
petrol.

Frequent inspections of high-risk factories and, for example, bridges and dams can
reveal structural weaknesses. There is often reluctance to shut down key facilities,
however, because of the costs involved and, in some cases, a misplaced reliance on a ten-
dency to overdesign. Environmental health workers often have a role to play in the
inspection of potentially hazardous industrial plants and in liasing between the factory
management and the public.

3.7.5 Warning of refugee movements

Civil unrest or war in one country should alert the relevant authorities of neighbouring
countries that an influx of refugees is possible. Several weeks’ or even months’ warning
may be provided. Arrangements can then be made to receive and accommodate
refugees, especially where there has been a prior history of cross-border movements and
where food, medical supplies, blankets and tents or tarpaulins have been stockpiled
(United Nations High Commissioner for Refugees, 1999).

If any generalization is possible about the full range of warning systems, it would be
that social and political receptivity to warnings lags behind the technology that provides
them. Often the warning messages are passed from one government agency to another
without ever being transmitted to the population who need them. It is also fair to say
that community participation in warning systems has not been adequately fostered. In
addition, existing national warning systems often involve the provision of information
by a variety of government departments or even by nongovernmental agencies, other
countries (in the case of international river systems and refugee movements), or inter-
national agencies (especially regarding weather forecasting and famine early warnings).
Integration of this information in a timely and concise way is vital if the decision to issue
a warning is to be effective.

3.8 Further information
For further-information on:

— health assessment of projects and investments, see: Lee (1985), Birley (1991, 1992,
1995);

— urban development and health, see: World Health Organization (1987a), Hardoy
& Satterthwaite (1989), Tabibzadeh, Rossi-Espagnet & Maxwell (1989), World
Health Organization (1991a), Bradley et al. (1992), World Health Organization
(1992b), International Institute for Environment and Development (1993), 
Satterthwaite et al. (1996), United Nations Commission on Human Settlements
(1996);

— rapid appraisal in health planning, see: White (1981), Werner & Bower (1982),
Annett & Rifkin (1989), Organisation Mondiale de la Santé (1989), Scrimshaw &
Hurtado (1989), Manderson, Valencia & Thomas (1992), von Kotze & Holloway
(1996);

— rapid appraisal in environmental management, see: Hope & Timmek (1987), 
Raintree (1987), Chambers, Pacey & Thrupp (1989), Cullis & Pacey (1992), 
Hiemstra, Reijntjes & van der Werf (1992), and Kumar (1993);
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— hazard mapping, see: Foster (1980), United Nations Office of the Disaster Relief
Co-ordinator (1991), Smith (1992), Collins (1993), de Lepper, Scholten & Stern
(1995), Waugh (1995);

— community emergency preparedness, see: World Health Organization (1999a);
— warning systems, see: United Nations Office of the Disaster Relief Co-ordinator

(1984), Drabek (1986), United Nations Office of the Disaster Relief Co-ordinator
(1986), Walker (1989), Dymon & Winter (1993).
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4. Emergency response

Emergency response is the phase of the disaster-management cycle that often attracts
the most attention and resources. During this phase, environmental health services may
have a great impact on the health and well-being of affected communities. However, the
impact achieved in the early days of the response is largely a test of previously-planned
local and national preparedness and mitigation measures. Moreover, the way the emer-
gency response has been planned and the way the emergency is managed will have a 
significant influence on post-disaster recovery and future development possibilities. The
emergency response phase should therefore be seen as a critical part of the disaster-
management cycle.

Emergency response is sometimes a cyclical process, involving repeated assessment,
planning, action and review, to respond appropriately to needs and capacities as they
evolve. It starts with an initial assessment and may be triggered spontaneously by the dis-
aster event, or officials may authorize the mobilization of people and resources. Rapid
and effective mobilization is facilitated by proper disaster preparedness.

4.1 Assessments
Following a disaster, rapid and effective action is needed to save lives, protect health and
stabilize the situation, to avoid making the emergency worse. But even in an acute emer-
gency, an assessment, however brief, is needed to ensure that any action undertaken is
effective. This section deals primarily with two types of assessment: rapid initial assess-
ments to establish the nature and scale of the emergency and the likely need for exter-
nal assistance; and detailed sector assessments to plan, implement and coordinate a
response. Other types of assessment are required at various stages of the response, such
as continual assessment (i.e. monitoring or surveillance) and assessments for postemer-
gency rehabilitation.

In acute emergencies, initial assessments should be rapid and produce the informa-
tion required to start an appropriate response. In less acute emergencies, or once an
acute situation has stabilized somewhat, a more detailed assessment is needed to design
longer-term measures with adequate provision for monitoring and management. More
thorough assessments are needed for recovery and resettlement programmes. Whatever
form the assessment takes, it is essential that information is collected and rapidly trans-
mitted in a way that makes it clear what actions should be taken and why.

4.1.1 Purpose of emergency assessments

Emergency assessments should allow the following (Adams, 1999):

— an initial decision to be made on whether assistance is needed;
— a decision to be made on whether local capacity is adequate or external resources

are required;
— priorities for intervention to be established and an intervention strategy 

identified;



— necessary resources to be identified;
— base-line data to be collected, to facilitate monitoring;
— information to be collected for fund-raising and advocacy work.

4.1.2 Process of assessments

It is important to use standardized processes and standard report formats for assess-
ments, to ensure objectivity and to enable the humanitarian response to be made in pro-
portion to the needs identified. Assessment questions should be considered before field
work, and information recorded in a way that can be understood by decision-makers who
may not visit the disaster area. When several teams assess different geographic areas their
findings can be compared and resources directed to where they are most needed. Train-
ing on assessment techniques is an important element of emergency preparedness for
environmental health services.

Checklists can be a useful way to ensure that assessments are thorough and that no
important issues are missed. Checklists may be found in a number of publications,
including: International Federation of Red Cross and Red Crescent Societies (1997a);
Sphere Project (2000); United Nations High Commissioner for Refugees (1999); and
United States Agency for International Development (1988). Checklists should be used
with common sense and good judgement to ensure that each emergency is assessed
according to its specific characteristics.

Assessments often begin with a brief review of information about the area and the
population affected, the type of disaster and the environmental health infrastructure
that may have been affected. Accurate information on disasters such as floods may be
rapidly available from satellite images of the affected area. When combined with pre-
liminary information from the disaster area, this can provide a rapid overview of the sit-
uation and an indication of likely damage and needs. In some cases, it may be possible
to start organizing an initial response on the basis of this second-hand information.

Field-based assessments allow preliminary information to be confirmed and the
details necessary for organizing specific relief to be gathered. The process may start with
an aerial view of the disaster area, or an overview from a high point on a hill or tall build-
ing. For assessment staff from outside the affected area, discussions with local colleagues
may provide a similar overall picture of the situation, which allows field assessment work
to concentrate on areas of most pressing need. Information available might include
health data; approximate figures on the number of people affected, displaced, killed
and injured; the number of houses and other buildings destroyed; and the major impact
of the disaster on water supplies and sanitation.

It is most important to work with local partners and government agencies to ensure
that assessments seek to find information that is not already available and that infor-
mation gathered is shared with interested parties. Assessments should be coordinated,
and new staff arriving in a disaster-affected area should contact whatever body has been
established to coordinate the emergency response before carrying out field assessments.

4.1.3 Field assessment techniques

First-hand information may be gathered in the field using a variety of techniques, includ-
ing the following:

— on-site visual assessment, with both structured and nonstructured observation
techniques (e.g. a health observation walk);

— expert measurement and testing (e.g. water quality testing, or diagnosis of
mechanical failure of a pump);

— surveys, to provide statistically valid information from a sample of the population;
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— interviews with key informants, community leaders, groups of disaster-affected
people, focus groups or household members;

— participatory techniques, such as ranking or diagramming, to gain a rapid under-
standing of the way the disaster has affected different parts of the population and
what peoples’ own assessment of the situation and options for response might be.

Whichever assessment techniques are used, they should be adapted to the urgency of
the situation and the degree of detail and accuracy needed to mount an appropriate
response.

There is growing acceptance that disaster survivors themselves should be partners in
the relief process. Relief is far better done with people, rather than for them. For the
most part, a disaster-affected population will take action itself. Professional health staff
need to take into account existing coping mechanisms used by groups of survivors and
be willing to reinforce any spontaneous activity that appears to be appropriate. It is vital
also to explore the survivors’ own perceptions of their needs, which may differ from the
views of those providing help. This is an important complement to more formal systems
of “needs assessment” (Campbell & Chung, 1986; Pan American Health Organization,
1987). Effective intervention is almost always characterized by consultation and by efforts
to empower those for whom help is intended.

4.1.4 Organizing an emergency assessment

A field assessment, particularly following a large-scale disaster, requires organization,
resources and management in the same way as any other professional activity. Where
teams of people are required, they need to be mobilized, briefed and often trained
before starting the assessment. Environmental health staff may often carry out assess-
ments in teams with specialists in related professions, such as engineering, health and
social welfare, from other government departments or organizations. In such cases, close
coordination is needed between different institutions and a clear management and
reporting structure should be established. Assessment teams need to be given clear terms
of reference and be aware of the type of information and recommendations that are
expected from their work.

Staff carrying out assessments may also carry out initial relief activities simultane-
ously. For instance, a team visiting an isolated water treatment works may carry with them
spare parts, fuel or treatment chemicals. However, a sensible balance must be found
between the need to act quickly and the need to gather sufficient information to ensure
that action is effective and appropriate. It is usually more effective to concentrate on
assessment activities that enable an appropriate and substantial response to be launched
than to spend time on initial relief activities, even when this sometimes means not
responding to obvious needs during assessment work.

The provision of material and other support to assessment teams is discussed 
in section 4.5. Further details on technical assessments are provided in the relevant 
chapters in Part II.

4.2 Evacuation
Evacuation can be an important component of prevention, preparedness and response.
It involves the temporary transfer of a population (and to a limited extent, property)
from areas at risk of disaster to a safer location. Environmental health staff are involved
in ensuring that evacuations do not create health hazards.
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4.2.1 Disaster warnings and emergency instructions

The following points should be borne in mind when designing and implementing 
disaster warnings and instructions for public evacuations or other emergency measures
(adapted from Walker, 1989):

— language used should be simple and non-technical;
— if different warning systems are used, they should not give conflicting messages,

or people will tend to ignore them;
— messages should state clearly the exact nature of the impending threat and its

implications for the target population;
— the potential victims of a disaster should be clearly identified.

Even if the warning creates awareness of an impending disaster, people may fail to react,
and it is likely that environmental health workers will be part of a broad effort to per-
suade the population that the warning must be taken seriously.

Radio broadcasting is likely to be restored relatively quickly and should be used to
the fullest extent. Reliable information will enable the survivors to understand the situ-
ation, how the problems are being addressed, and what steps they should take to ensure
their safety and the success of the relief operation.

4.2.2 Organized evacuation

Organized, pre-impact evacuation is commonly carried out on a massive scale in some
countries in response to warnings of tropical storms (e.g. in India and the USA). Various
forms of evacuation may be organized as a precautionary measure in response to the
threat of air attack or other military action.

Organized post-impact evacuation may also occur in response to industrial accidents
and after earthquakes (e.g. in the severe winter conditions following the Armenian
earthquake of December 1988). Officially supported and comprehensively organized
population relocation has also occurred extensively after volcanic eruptions.

4.2.3 Spontaneous evacuation

Spontaneous pre-impact evacuation commonly occurs in response to a perceived threat,
such as tropical storms, volcanic eruptions, droughts, floods and chemical or nuclear
accidents. Military operations can also set off massive migrations. Communities fac-
ing severe food shortages may move en masse in search of food or income to avoid 
starvation.

Post-impact spontaneous evacuation occurs in response to the loss of shelter or essen-
tial services in an area. In tropical storms and flooding, there is a tendency to move to
the periphery of an affected area, especially where some existing services remain, or 
to higher ground or raised roads, such as happened in Bangladesh and Mozambique.
In many emergencies, those relocating will move quickly to stay with friends and rela-
tives, in preference to staying in public facilities (public buildings, schools, stadiums, 
military camps, etc.).

4.2.4 Environmental health services on evacuation routes

Travel time in evacuations should be kept as short as possible, but where longer jour-
neys are necessary, the support of environmental health personnel is required. People
travelling long distances on foot require considerable support to reduce risks to their
health.

Clean drinking-water should be provided, preferably at periodic rest stations along
the way, at the rate of three litres per person per day in temperate climates, rising to at
least six litres per day in hot desert areas. Safe water should also be provided for per-
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sonal hygiene. Ideally, water should be disinfected with chlorine or another appropriate
chemical. If possible, evacuees should be shown how to choose safe water sources. Non-
perishable food should also be provided.

At rest stops, excreta and solid wastes should be buried in holes or trenches. These
should be at least 60 centimetres deep and, when the contents reach 30cm from the
ground level, should be backfilled with excavated earth and trampled down. Where the
evacuation is likely to take several days, the use of temporary toilets should be considered.

Where appropriate, existing facilities such as hotels, schools and offices may be tem-
porarily taken over as evacuation rest stops, and their water supplies and toilets used.

When evacuation is on foot, as is often the case, rest-stops should be provided every
two hours’ walk, if possible, and evacuees should be given information about road con-
ditions and access to water, food, shelter and medical assistance on the next section of
the route.

Special precautions may be needed to protect people living along evacuation routes
from possible health risks due to the passage of the evacuees, particularly from defeca-
tion on the roadside, which may require clean-up activities.

4.2.5 Environmental health problems associated with evacuations

Any large-scale population movements into an area are of primary concern for envi-
ronmental health. Such movements involve settlement in marginal conditions, usually
away from services. In particular, people are often moved into areas where there are no
piped water supplies.

Relocation can result in high population densities, associated with wholly inadequate
water supplies and sanitation. There is almost always an increased risk of faecal–oral
transmission of diseases related to poor hygiene.

Other risks include contact with pathogens not found in the home area (e.g. the
malarial parasite), including those transmitted by vectors unfamiliar to the evacuated
population. Generally, the evacuated population will be more susceptible to these dis-
eases than the local population, as occurs in areas endemic for malaria.

The relocation of a population into high-density emergency settlement will usually
greatly increase the risk of outbreaks of common childhood diseases. Measles is a par-
ticular risk when the population has low immunization coverage. Health conditions and
nutritional status before displacement are also important.

Evacuation can also place people in the vicinity of unfamiliar environmental hazards
(e.g. dispersal into damaged industrial areas where a range of toxic substances are
stored).

4.2.6 Influencing settlement in evacuations

Patterns of settlement can sometimes be closely controlled in organized evacuations. To
this end, it is necessary to:

— avoid creating points of high density at any stage of the movement, including at
organized transit centres and final destinations;

— deal with potential conflicts in priorities during the planning stage. For example,
staff security, logistics and distribution are sometimes facilitated by high-density
settlements, but this may be to the detriment of public health;

— ensure that the capacity of the services can meet the demand at all times, parti-
cularly at times of peak—not average—predicted flows.

Influencing the patterns of settlement in self-evacuation is much more difficult. The
authorities will have to take a number of major decisions:
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— when to encourage such movements and when to discourage them;
— whether to risk the concentration of people or to encourage dispersion;
— the choice of site;
— the choice of organizations to provide services.

Attention to managing population flows is crucial, to avoid creating health and security
problems. The most serious environmental health problems can occur where popula-
tion movements are blocked or channelled in such a way that local requirements vastly
exceed supplies. A common misconception among decision-makers is that health risks
can be controlled by concentrating displaced people. The reverse is true. The health
risks of evacuation will generally be exacerbated, rather than controlled, by concentrat-
ing people at centres. Dispersal is generally a more effective strategy.

The provision of services of any type tends to attract settlement and is one means of
encouraging a population to move into designated areas. Preplanning, in terms of prior
identification of temporary settlement points and arrangements for immediate staffing
in an emergency, may help staff encourage patterns of settlement that match available
water supplies and logistics capacity, and maintain an acceptable balance between set-
tlement size and accessibility.

Where possible, displaced people should be warned of specific risks. For example, in
damaged urban areas, a displaced population may be tempted to drink run-off water
from a waste site or from a damaged industrial plant.

In some settings, poor relations between host and displaced populations can exac-
erbate tension and create local security problems. Relations with the host population
needs to be carefully considered and local people be involved as much as possible in the
choice of potential sites.

4.2.7 Strengthening services in host communities

Whether the evacuation is officially organized or spontaneous, there will be a need to
strengthen the environmental health services in the area of influx. Priority may need 
to be given to locations with:

— very large, dense, underserved settlements;
— settlements with poor public-health indicators and/or with a risk of epidemics;
— settlements without adequate supplies;
— large numbers of people sheltering in large buildings, such as schools, office

blocks and warehouses;
— poorly functioning hospitals, clinics and feeding centres;
— substantial numbers of people with special needs, unaccompanied children, the

elderly and disabled;
— understaffed and poorly equipped laboratory services.

Good relations with both the host community and the evacuees is essential in gaining
cooperation. In addition, lay people with useful skills among both the evacuees and the
host population should be encouraged to volunteer their services.

4.2.8 Problems with temporary emergency settlements

The coverage provided by environmental health services in reception areas is likely to
be patchy and in some locations it may be difficult for evacuees and staff to cope.

Some of the more difficult problems include:

� Inappropriate choices of settlement sites. These sites are usually forced settlement
sites and the problems include: no reliable water supplies; a high water-table
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(which complicates sanitation); the risk of flooding; and the presence of disease
vectors (particularly malaria mosquitoes). For more details on site selection and
planning, see Chapter 6.

� Random defecation. This is hard to control when populations have no experience
of, or access to, latrines.

� A population that is too frightened, too hostile, or too socially fragmented to 
collaborate effectively.

� Extreme difficulties in case-detection and epidemic investigation. This situation
can occur because of continual movement of the population, often combined with
insecurity. It is particularly difficult to estimate the size of populations when there
is extensive movement between centres.

An adequate number of staff accompanying groups of displaced people can be effective
in reducing environmental health risks. A balance may have to be struck between using
rescue resources to bring essential supplies to large populations in situ, and removing
relatively small numbers of people from areas at risk elsewhere. Policies for dealing with
such situations must be established during the planning stage.

4.3 Environmental health measures in the emergency phase
4.3.1 General objective and activities

The general objective of environmental health measures in the emergency phase may
be described in terms of health indicators, particularly the crude mortality rate (see
section 2.2.5), and the incidence or prevalence of key environmental health-related dis-
eases. It may also be described using indicators of service provision, e.g. the amount of
water available per person per day, or the number of people per functioning toilet. It is
important to establish a broadly agreed objective and indicators for immediate actions.
This will help to avoid the risk of a grossly uneven or disproportionate response that
leaves part or all of the affected population vulnerable for an unnecessarily long 
time, and to focus efforts where they will produce the greatest and most rapid health
benefits.

Overall public health priorities in the emergency phase include ensuring access to
food, shelter, health care, water supplies and sanitation facilities, control of communi-
cable disease, and public health surveillance.

Specific environmental health measures in the emergency phase aim to reduce loss
of life and protect health by changing the adverse conditions of the physical environ-
ment affecting or endangering health. These measures can include the provision of
shelter, water supplies, sanitation, vector control and the burial of the dead, as well as
measures to protect food, control epidemics and communicable disease, and to limit
chemical and radiation hazards.

Priorities in the acute emergency phase include:

— providing facilities for people to excrete safely and hygienically;
— protecting water supplies from contamination;
— providing a minimum amount of water for drinking, cooking and personal and

domestic hygiene;
— ensuring that people have enough water containers to collect and store water

cleanly;
— ensuring that people have sufficient cooking utensils, equipment and fuel to cook

and store food safely;
— ensuring that people have the knowledge and understanding they need to avoid

disease;
— ensuring that people have soap for hand washing;
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— containing or removing sources of chemical or radiological contamination, or
evacuating people, to ensure they are no longer exposed to these hazards.

4.3.2 Priorities for emergency response

It is not possible to define a universally applicable order of priorities for emergency envi-
ronmental health measures, as each situation demands a specific response. The priori-
ties following a population displacement in southern Africa, where a cholera epidemic
is imminent, are likely to be different from the priorities following a tornado in the
United States. To make rational decisions about priorities, and to revise those priorities
as the situation changes, means that an adequate assessment must be combined with
basic environmental health and epidemiological principles.

In practice, several priorities usually need addressing simultaneously, as they are
closely related, both epidemiologically and operationally. For instance, containing and
disposing of human excreta is an important aspect of protecting water supplies from
contamination; providing water collection and storage vessels and increasing water pro-
duction are both needed to ensure the adequate collection and consumption of water
for personal hygiene.

Although the most effective environmental health measure in most emergencies, in
terms of public health impact, is ensuring that basic water supplies and facilities for safe
excreta disposal are provided to the affected population, serving hospitals and feeding
centres may be more urgent in some situations (e.g. when a large number of people
have been injured, or a significant proportion of the population depends on mass
feeding centres).

Refuse collection and disposal, drainage and vector control are usually lower priori-
ties than water supply and excreta disposal. However, malaria may rapidly become the
most important health risk after a disaster, and an environmental and health surveil-
lance system should be established rapidly, to enable a rapid response to a malaria epi-
demic. Again, priorities differ from situation to situation and change for each emergency
as it evolves, so establishing and using epidemiological and environmental surveillance
systems is also a high priority.

Support for laboratories, stores and offices used for the emergency response should
be provided rapidly, to ensure that assessment, response and monitoring are effective.

Services should be established, or re-established, as rapidly as possible, either through
setting up temporary systems, or through the repair and/or temporary modification of
existing systems. For more information on this, see the relevant chapters of Section II.
The complete repair and reconstruction of services after a major disaster can take years.
This book is concerned mainly with the early stages of the emergency repair and recov-
ery of essential facilities for maintaining environmental health.

4.3.3 Hospitals and relief centres

In an emergency, existing centres providing specialized care will probably have already
become the focus of organized relief activity. Small numbers of supervisory environ-
mental health staff can often improve conditions greatly by:

— supervising any emergency modifications to water and sewerage systems, includ-
ing improvising the repair of damage;

— providing emergency facilities for the disposal of wastewater and solid wastes;
— ensuring the destruction or safe disposal of medical wastes (e.g. dressings,

syringes, etc.);
— supervising the hygiene of food services;
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— supervising arrangements for washing, cleaning and disinfecting facilities, equip-
ment and materials;

— monitoring the water distribution arrangements to ensure equity of access to
water.

Where first-aid posts and temporary health facilities are required, the following envi-
ronmental health considerations should influence their location and organization:

� First-aid stations should be located in open spaces, but sheltered from intense heat,
cold or rain.

� They should be far enough from potential secondary hazards (fire, explosion,
flood, landslide) or the effects of earthquake aftershocks to be safe, but reason-
ably close to sites where the injured are concentrated, so as to minimize the need
for transportation.

� A safe and adequate water supply, drainage for wastewater, latrines and hand-
washing facilities for first-aid workers should be provided.

� The proper disposal of medical wastes should be organized as soon as possible.

In some places, mobile emergency hospitals along the lines of military field hospitals
will be available. The environmental health considerations applicable to these facilities
are the same as those listed above.

4.3.4 Environmental health in search and rescue operations

The most effective search and rescue action is usually taken by people in the affected
community before national and international teams are mobilized. Training and support
can help local people involved in search and rescue work more effectively and safely.

Environmental health staff may find themselves directly involved in local search and
rescue activities, and may be required to provide leadership or technical assistance. In
addition, environmental health workers are likely to be involved in providing:

— services for hospitals and medical facilities;
— services for emergency operation centres;
— potable water supplies for organized rescue teams;
— assistance in assessing the risks from hazardous materials during rescue activity

and information on the location of hazards. In the case of volcanic eruptions, this
can include information on ash toxicity and any other effects;

— information about high-occupancy buildings to help in allocating rescue
resources;

— advice on emergency water and sanitation for large, isolated and trapped 
populations;

— advice on handling human and animal corpses;
— direct assistance with the retrieval, transportation and temporary storage of

human bodies.

In addition, environmental health services may be able to provide the following support:

— communications equipment to link newly organized rescue teams;
— fuel supplies for generators, and compressed gases for cutting equipment;
— transportation for specialist teams;
— specific equipment, such as power saws, drills, cutting devices, jacks, air bags;
— portable generators for lighting and water supply;
— support facilities for large volunteer teams.

There needs to be a clear policy on the use of limited specialist resources during the rel-
atively disorganized early stage of an emergency. For example, generators, water storage
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equipment, transportation and tools can quickly become dispersed and lost in an unco-
ordinated rescue effort. A record should be kept of where each major item of equip-
ment is taken or used, and who is responsible for it.

4.4 Organization of environmental health activities during emergencies
Organizational arrangements will be specified as part of the planning process described
in Chapter 3, with the aim of providing the framework for a common understanding of
the roles and responsibilities of all parties, and ensuring a timely flow of information.
An example of an organization chart for emergency environmental health activities is
shown in Figure 4.1 Table 4.1 shows typical numbers of environmental health person-
nel needed in an emergency.

4.4.1 The place of environmental health in the organization of emergency activities

It was emphasized in Chapter 3 that environmental health planning for emergencies and
disasters takes place in the context of an interlinked set of coordinated planning
processes. This is also true of organizational structure. Thus, environmental health activ-
ities have their place in the broader health sector organization for emergencies and dis-
asters, while the health sector, in turn, is part of the national sectoral organization for
emergency activities. Figure 4.2 provides an illustration of this.

4: EMERGENCY RESPONSE

51

Director of environmental
health services 

Emergency field teams

Food and general
sanitation

(sanitarian)

Assistant director
for field

operations

Engineering services
(sanitary engineer)

Liaison with health
 administration and
 relief organization

Table 4.1 Numbers of environmental health personnel needed in an emergency1

Number of personnel

Population affected Sanitary engineers Sanitarians Auxiliaries

Less than 1000 — 1 1–2
1000–10000 — 1 2–5
10000–50000 1 2 5–10
50000–100000 1–2 2–3 10–15
For each additional 100000 1 2 10

1 Source: Assar (1971).

Figure 4.1 Specimen organization chart for emergency environmental health activities1

1 Source: Assar (1971).



Environmental health personnel will liaise and cooperate in many ways with other
health workers, Red Cross/Red Crescent society staff and other community workers. For
example, environmental health staff are likely to be stationed in large shelters, recep-
tion stations, short-term camps, and longer-term settlements for displaced people and
refugees. In addition, they are also likely to be required in hospitals and health centres
to repair or manage any water and sanitation installations on site, and advise on mea-
sures to maintain environmental health quality when facilities are used by very large
numbers of people. This is all the more important because of the tendency for health-
care centres to become gathering points for survivors.
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Figure 4.2 Health organization for emergencies and disasters1

1 Source: Pan American Health Organization (1981).



4.4.2 Emergency field teams for assessment and initial response

Following a rapid initial assessment that may have identified general environmental
health problems, small, mobile emergency teams should be created, coordinated by a
field supervisor. These teams should be responsible for assessing environmental health
needs; liaising with local health workers; identifying needs for priority water supplies;
sanitation; vector control; and surveillance in specific operational areas. Each team
should have its own transportation, communications, and supplies for subsistence and
professional activities in the disaster-affected area. These resources should be prepared
and checked as part of emergency preparedness.

Teams should be in frequent radio or telephone contact with their supervisor for
reporting, receiving information and requesting support.

Teams of five to seven people are often most effective, ensuring a sufficient number
of people with complementary skills and levels of experience, but small enough to be
mobile, reactive, and easy to manage and support. They should be prepared and
equipped to deal with all expected environmental health needs.

The teams will need assistance if a major health threat arises for which they are unpre-
pared (e.g. a larger than anticipated number of refugees or evacuees, unexpectedly
severe industrial contamination requiring specialized chemical treatment, or a serious
outbreak of vector-borne disease). A key function of the field teams is to request addi-
tional assistance, based on their assessment of local needs and capacities. Personnel and
equipment, as well as transportation, should be held in reserve in preparedness for such
requests.

Ideally, specialists in engineering and food hygiene should accompany field teams in
areas where there are large city water-supply and sanitation systems to be dealt with, or
where mass feeding will be required.

4.4.3 Other specialized emergency environmental health functions

“Food and general sanitation” in Figure 4.1 refers to environmental health measures in
mass feeding centres, the management of mortuary services, and the monitoring of the
general environmental health situation (in collaboration with epidemiological surveil-
lance). A functional link with veterinary services may be required if there are many
animal carcasses or large numbers of stray animals.

Staff in a central office should be responsible for collating information on the status
of water facilities and environmental health needs as it comes in from field teams and
engineering staff. This information can be used to prioritize the allocation of resources
and to formulate messages to the public. Specialized equipment for this purpose should
be stockpiled and its location identified before it is needed. The means used to identify
and record locations can be as rudimentary as file cards, graph paper, base maps, hand
calculators and coloured pencils, or as elaborate as GIS (see Section 3.3.5).

4.4.4 Coordination of emergency response activities

Arrangements must be made at every level for collating and sharing essential informa-
tion, and for taking decisions on resource use. Such arrangements can range from a
simple committee meeting of community leaders or local administrators, to a complex,
preplanned, purpose-built emergency operations centre. The basic aims are:

— to share and interpret data on existing threats and urgent needs;
— to identify priorities for collective action;
— to identify useful resources that are actually available;
— to allocate resources as effectively as possible in relation to the priorities 

identified;
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— to seek and identify ways of filling resource gaps;
— to prevent duplication of programmes and overlapping roles;
— to minimize gaps in services.

Coordinating groups should include a senior environmental health specialist. He or she
must be able to evaluate the public-health implications of data provided by other orga-
nizations. The specialist should also be able to collate and present the implications of
events in the public-health sector in the wider context of the relief operation, and to
explain the reasons for specific strategies.

Coordination may be led by government departments, interdepartmental bodies,
provincial or district authorities, or international organizations (such as UNHCR in
refugee emergencies). Whatever coordination arrangements are made, they should be
understood and respected by all involved, to ensure a rapid and appropriate response
to the emergency.

Effective communications are essential in an organized relief response. Staff should
always be aware of the possibility that someone else might be able to use a particular
item of information; a willingness to share information across organizational boundaries
may be as important as specific technical issues.

Coordinating the activities of international organizations may present particular 
challenges. For more information on this, see Section 4.11.

4.5 Personnel management in emergencies
Personnel managers in emergencies and disasters face unusual problems, and special
arrangements often need to be made to ensure an effective and rapid emergency
response. The staff will generally be working for long hours under difficult and possibly
dangerous conditions. Many staff may be absent as a result of death or injury, trans-
portation difficulties, or concern for family needs and survival. Emergency procedures
should be designed that can function adequately with reduced staff numbers. Replace-
ment management staff need to be identified and legally empowered in advance to take
over in the absence of those originally designated. A flexible approach is needed to allow
staff to use their full range of skills, even if that means changing accepted roles and
responsibilities.

4.5.1 Professional functions

Well-trained people are needed at policy-making levels, for technical services, surveys,
and overall planning and supervision. They may include managers, engineers, medical
doctors, epidemiologists, or environmental scientists, depending on the availability of
personnel and the specific responsibilities concerned. The most important requirement,
apart from experience and managerial skills, is the ability to communicate.

Workers from a number of related fields are needed to assist professional environ-
mental health staff in making surveys, and to control water quality, food sanitation and
waste disposal. They will also assist in vermin control and with the work of auxiliary per-
sonnel. These workers may come from a wide variety of backgrounds, but appropriate
training courses and experience should prepare them for their roles in emergencies.
They may include medical assistants, nurses, pharmacists, and humanitarian and welfare
workers who have been trained in emergency environmental health work.

Auxiliary personnel are needed to monitor the functioning of all sanitary installa-
tions; to supervise food hygiene, vermin control, disinfection and volunteers; and to
provide health education. The auxiliaries should have received formal education or
training in the main aspects of environmental health, since they will have to carry out
the bulk of the field work.
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4.5.2 Flexibility in the use of human resources

In emergencies, environmental health measures may be carried out by a variety of
people. As well as professional environmental health staff, such people may include
primary health-care workers, social welfare workers, teachers and other development
workers. They may be the only people available to take charge of meeting the immedi-
ate needs for water, shelter and sanitation, especially in isolated localities. This should
be borne in mind when designing training programmes and when organizing mobile
field teams of trained environmental health specialists, to ensure that these other
workers are adequately supported and that their capacities are used to best effect.

4.5.3 Cooperation with the private sector

If too few public sector environmental health workers are available, they may be sup-
plemented by private sector workers, including:

— industry-based and consulting civil and sanitary engineers;
— private laboratory personnel;
— dairy workers;
— industrial cleaning staff;
— railway and airline sanitation workers;
— commercial pest-control operators;
— teaching staff at universities and institutes with expertise in environmental health

and sanitary engineering.

Water company employees may also be available to supplement environmental health
personnel, although in some situations these companies may also be facing the prob-
lems of increased work and absenteeism, and might even require assistance from the
environmental health agencies.

4.5.4 Working with volunteers

Volunteers will usually come forward in an emergency, often from existing commu-
nity-based organizations, youth groups and sports clubs, etc. They may be able to provide
skilled and unskilled help, and provide a communications channel with the affected 
community. They may be vital actors in the recovery process.

All volunteers will need to be supervised by qualified environmental health person-
nel to ensure that they work effectively and that they take no unnecessary risks (par-
ticularly with chemical or radiological hazards, such as when using chemicals for vector
control).

4.5.5 Facilities for emergency personnel

The facilities required by emergency personnel will vary substantially according to 
the customary level of basic support, the task involved and the local conditions gener-
ated by the emergency. Broadly, however, all facilities will have common requirements,
including:

— basic personal needs;
— family support;
— safety and security;
— emotional support and counselling;
— office facilities;
— facilities for maintaining transportation and communications.
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4.5.6 Support for specialist activities

In addition, some emergencies will require specialist facilities and support, including
specific safety services; storage for special equipment and supplies; repair facilities for
equipment; computer equipment; and specialized laboratory services. These require-
ments will, in most places, be fairly limited and concerned mainly with carrying out
assessments, investigating disease outbreaks, vector control and monitoring a limited
number of chemical and radiological hazards.

Personnel who carry out assessments and investigate outbreaks of disease should have
good access to communications and be given priority for transportation. Special arrange-
ments should be made for samples to be sent back to laboratories.

Environmental health agencies in a disaster-affected region will generally bring in
specialist staff from elsewhere in the country. In large operations, personnel from various
other departments and organizations may also be attached to the operation, possibly in
addition to international staff. If volunteers are recruited in large numbers, basic local
facilities for registration, introduction and briefing will be needed.

4.5.7 Subsistence needs of personnel

Emergency personnel will need to be supported while they give support to others. Work
may involve long hours in isolated situations without power supplies, safe drinking-water
and waste disposal. Workers also run a relatively high risk of exposure to unfamiliar dis-
eases. A relief worker who falls sick becomes part of the problem, rather than part of
the solution.

To maintain morale and efficiency, emergency workers will need access to clean water
and food, and facilities for sleeping, washing and cooking. Cash for personal and offi-
cial expenses is also required.

Tents, stoves, cooking utensils, lamps, water containers, blankets, sleeping bags, chairs
and tables, packaged rations, and other camping equipment may be needed, and should
therefore be included in the supplies stored for emergencies. Environmental health ser-
vices must provide for their own personnel. To depend on relief agencies for food and
shelter is unwise and unfair; these agencies will already have more than enough to do
to provide for victims.

4.5.8 Security and safety needs of personnel

In many areas, security is likely to be a major problem, particularly for female emergency
workers and those in charge of valuable equipment. In all post-disaster situations, and
particularly during times of conflict, agencies should provide all necessary security
arrangements for their staff. These include an assessment of the security situation; appro-
priate guidelines for staff, depending on the level of insecurity and the nature of the
risks; appropriate transportation and communications equipment; safe places to sleep;
secure places to store equipment and vehicles; permits and photo-identification; up-to-
date security briefings and information on current risks; and evacuation arrangements
and procedures for staff in case of need. For further information on security, see: Inter-
national Federation of Red Cross and Red Crescent Societies (1997a); United Nations
(1998); United Nations High Commissioner for Refugees (1999); and van Brabant
(2000).

In post-disaster situations there are many other threats to the health and safety of
staff. The working environment tends to be unsafe, as a result of damage to buildings
and roads, infectious diseases, or lack of appropriate equipment for reconstruction. In
addition, the need to act fast, the great risks faced by the affected population, and the
lack of close monitoring all discourage staff from applying health and safety procedures
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strictly. Managers need to encourage staff to apply correct health and safety procedures,
and ensure that they have the means to do so. Adequate selection, briefing and 
supervision of volunteers are necessary to ensure their health and safety during relief
activities.

Buildings used by staff must be safe and should be inspected by a qualified structural
engineer after any emergency that causes structural damage. Where toxic substances,
such as insecticides, are used, safe and lockable storage must be provided in buildings,
together with arrangements for washing and showering. Even under the best conditions,
simple but strict safety precautions should be observed.

Provision should also be made for the general health care of emergency workers.
They may be injured or fall ill, especially under the stress of long hours and working
under difficult conditions. A suitable medical centre should be identified early on, and
arrangements should be made for medical evacuation, if necessary.

4.5.9 Psychological needs of personnel

Some environmental health personnel may need welfare support and counselling when
dealing with death and disruption on a large scale, following the death or injury of family
members or friends, or because of loss of housing and personal effects. Support can be
provided by other team members and friends but, wherever possible, professional help
should also be available.

To remain effective, emergency workers need to know that their families are alive
and are provided with basic security and personal support. It is particularly important
to provide all available information about the fate of family members and close friends.
Staff will need to be reassured that support is being provided to any injured family
member and to young children or other dependants in the family. When extended fam-
ilies or neighbours are unable to help, providing official support may be the best way to
ensure that essential staff are able to concentrate on their jobs.

To reduce stress during long and intensive operations, particularly those in insecure
situations, recreational and rest periods need to be planned, preferably away from the
operational area.

4.5.10 Administrative support for personnel

Basic administrative support will be needed. The organization responsible for environ-
mental health will need to update and safely store details of staff addresses and present
places of deployment. There should also be a system for recording the number of hours
worked in the field, any injuries sustained on the job, and any emergency payments
made.

Relief and monitoring operations generate substantial amounts of information, and
details of projects and proposals for repair and reconstruction have to be submitted to
the appropriate authority. Basic emergency sets of office equipment, including storage
for files, card indexes and computers/printers will be required, especially where addi-
tional field offices have to be set up.

Portable office units or containers make it easier to set up lockable and relatively
weatherproof storage in remote or damaged areas. A support team, including an 
individual fully responsible for finding accommodation and making the necessary ar-
rangements, should also be considered. Requirements for communications equipment,
photocopying and file storage usually increase in an emergency. Lockable storage will
be needed for more expensive equipment.

Newly-assigned staff and teams from outside the region will need information on the
extent of any damage, the location of damaged facilities, the organization of the emer-
gency operation, and a security and safety briefing. Newly-assigned staff should also be
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briefed on any traditional, religious, or cultural customs of the affected community that
they should be aware of.

4.6 Equipment and supplies
4.6.1 Types of equipment needed

Lists of equipment and supplies for environmental health will generally need to be drawn
up locally, taking account of local practices and conditions, and can be at almost any
level of sophistication. The needs to be met may range from those of the rural village
to those of a major urban conurbation. This book is primarily concerned with the more
basic requirements. Even basic needs, however, may include specific requirements for
more complex items, such as computers and communications equipment.

Standardized equipment, including forms for reporting and for requesting supplies,
that is developed and held as a preparedness measure, makes operations faster and more
consistent, and makes response training easier and more effective.

The categories of equipment to be considered include:

— equipment for personnel;
— equipment for emergency water supplies;
— equipment for emergency sanitation;
— materials, tools and consumables needed to repair and operate damaged urban

water and sanitation networks;
— equipment for vector control;
— items used in monitoring and surveillance;
— laboratory equipment and materials;
— maps, reports and other materials that provide information on the area and the

disaster, and allow information to be updated and communicated;
— administrative and office items.

A selection of items needed is given in Annex 2.

4.6.2 Procurement

There is no need for environmental health agencies to stock all the items that they need,
as long as they can be purchased locally, or brought into the area rapidly when needed.

In many countries, the procedures for requisitioning supplies are complicated and
lengthy, and some supplies may need to be brought in from another country. To avoid
delaying the response, emergency personnel should not delay the requisitioning and
purchasing of urgently needed equipment in a disaster.

Heavy equipment is usually very expensive and need not be stored by environmen-
tal health services. It is usually available from the army or from the highway or public
works departments. Certain supplies, such as kitchen utensils, temporary shelters, etc.,
may be the concern of relief agencies. The environmental health requirements for these
supplies can be discussed with other agencies involved in relief work.

Lists of essential chemical supplies, pipes, fittings and jointing materials, tools for a
mobile repair unit, spare pumps and power units, trucks, tanks, etc. can be prepared, in
collaboration with the officials in charge of water- and sewage-treatment works. Follow-
up is necessary to ensure that the equipment and supplies for the emergency operation
of water and sewage systems are purchased and then stocked in such a way as to facili-
tate their speedy delivery and use.

ENVIRONMENTAL HEALTH IN EMERGENCIES AND DISASTERS

58



4.6.3 Specifications

It is important that the equipment and supplies stored for emergency use conform to
standard specifications, so that they are robust, appropriate to emergency conditions and
reliable. The United Nations system, the IFRC and several international NGOs, such as
Oxfam and Médecins Sans Frontières, have developed detailed specifications for relief
items, based on many years of research and field-testing.

Field staff should use standard equipment lists, or give detailed specifications when
ordering equipment and supplies, to avoid procurement and logistics staff supplying the
wrong items, or items that cannot be used efficiently. Ministries of works or ministries
of water supply will often be able to provide standard specifications for approved water
supply and sanitation equipment.

4.6.4 Storage and distribution

There are various storage options. Planners should designate sites for storage in advance,
if possible. Suitable sites may include commercial warehouses, or water supply and san-
itation service depots, where suitable buildings and stores management procedures
already exist. If necessary, items can be transported in lockable containers that can be
left on or near the site of operations. The supplies required for most environmental
health activities in emergencies are generally simple to store and handle. However,
secure storage and handling arrangements and staff training may be needed for water-
treatment and vector-control chemicals, and large storage spaces and mechanical han-
dling equipment may be needed for heavy or bulky pipes, pumps, valves, etc.

Inventories should be regularly reviewed by environmental health staff and updated.
Periodic tests must be carried out to ensure that the equipment is always in working con-
dition. The same equipment should be used for training purposes, but should always be
repacked carefully after each training exercise, and any lost or damaged items noted on
the inventory.

Some equipment may be used in routine environmental sanitation operations and
will not need to be stockpiled specifically for emergencies, but there should always be
an adequate reserve. Supply of these items should be planned within the overall local
emergency planning framework. There may be competing demands for this kind of
equipment, in which case priorities for its use, and mechanisms for coordinating its use,
need to be established.

To ensure that essential items are always available, supplies in, supplies out and stock
levels should be closely monitored and coordinated with field staff. It is important to
record the end destination for items in the stock records, to monitor that they are being
used appropriately and to provide reliable reports.

4.7 Transportation and logistics
Transportation is needed for a range of environmental health operations during emer-
gencies, including:

— moving assessment and operational teams;
— road clearance;
— moving people affected by disaster;
— moving equipment and supplies;
— trucking water;
— moving human bodies;
— moving solid waste;
— moving animal corpses (especially after floods and cyclones);
— repair and reconstruction.
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The organization of transportation should be planned in advance. Vehicles and their
supporting services are expensive and it is difficult to assemble reliable fleets at short
notice. An organization should estimate what and how much it will need to move, and
arrange for its existing resources to be increased during an emergency, if necessary. Any
organization responsible for environmental health may eventually find itself using a wide
variety of different vehicles, all of which will need maintenance and spare parts at some
stage.

4.7.1 Types of vehicle required

It is essential to select the right vehicles for the specific tasks envisaged. For example, in
damaged urban areas, a major problem may be debris that can damage tyres and sus-
pension systems. In such cases, tractors with clearance equipment, and personnel vehi-
cles with robust tyres and suspension systems, would be appropriate vehicles. High
ground-clearance light trucks with diesel engines will be useful in all regions affected by
tropical storms where there is extensive flooding of roads. In earthquakes and some
floods and storms, roads may be severely damaged or blocked by landslides, so that trucks
and four-wheel drive vehicles for personnel may initially be required.
Environmental health agencies may need:

— ordinary cars to use for office administration;
— four-wheel drive personnel vehicles;
— minibuses to collect and transport staff;
— trucks;
— rubbish collectors and vacuum (sewage) trucks;
— fuel and water tankers;
— bulldozers and other road-clearance equipment;
— graders;
— compacters;
— cranes;
— cargo-handling equipment (e.g. forklift trucks);
— boats.

4.7.2 Sources and numbers of vehicles required

Although possible sources of vehicles can be designated at the planning stage, infor-
mation may be needed quickly in an emergency on what vehicles are actually available
and from what sources. It may be possible obtain vehicles from:

— the environmental health organization;
— government agencies, including public works departments and the armed forces;
— contractors;
— vehicle hire companies;
— other partners, e.g. nongovernmental organizations.

The numbers of vehicles required will depend on local conditions and on the size of the
population and area concerned.

Each team should have its own vehicle. Transportation requirements increase sub-
stantially when dealing with visitors, including international aid staff and the press. The
use of vehicles for administrative tasks is often substantial and usually underestimated.
Vehicles may spend long periods waiting at liaison meetings and banks, queuing to
collect goods held at customs, etc., or moving between shops and factories in a search
for local supplies.
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Disruption of public transportation may make it necessary to set up a temporary
shuttle service to bring staff to and from work. Vehicle allocation should also allow for
liaison with volunteer groups and local self-help groups.

4.7.3 Repairs and maintenance

In some countries, up to 40% of public vehicles may be out of action because of break-
downs, and shortages of fuel or spare parts. There may not be much time for repairs in
emergencies. Extra vehicles should be made available to replace those that have broken
down or have been damaged in accidents.

When operating a vehicle fleet, even on a short-term emergency basis, it is essential
to consider the availability of fuel, tyres, spare parts and trained mechanics; how to
provide support for drivers; and how to supervise vehicle movements and security.
Trained drivers and competent vehicle mechanics can substantially increase the effi-
ciency of a vehicle fleet by keeping more vehicles on the road for longer periods.

Other requirements include:

— safe storage of fuel, equipment and supplies;
— stocks of tyres (widespread debris generally increases wear and tear);
— transportation planning and control staff to establish policies and supervise 

operations;
— ensuring that all vehicles, including hired vehicles, have the proper 

documentation;
— arrangements for cash payments for fuel, drivers’ salaries and living allowances,

or hire of vehicles.

4.7.4 Road operations: transportation logistics in field operations

It is important to plan for transportation operations beforehand, since there will rarely
be time to do so at the height of an emergency. For road operations, efforts should be
made early on to determine road conditions and operating constraints. Information
should be coordinated and shared among organizations involved in the emergency
response.

Information may be needed on:

— breaks in road networks;
— road capacity (including bridge loading limits, and any restrictions on height and

width);
— the potential effects of any adverse weather conditions;
— the availability of fuel;
— security conditions;
— round-trip times;
— the possibility of staying in radio or telephone contact.

4.7.5 Air operations

When air transportation is to be used, specialist advice should be sought on airport
capacity and aircraft landing requirements. Account should also be taken of equipment
(including lifts and lighting) and labour requirements for unloading, and arrangements
for safe refuelling and for restarting engines. Staff should liaise closely with the person-
nel of national airlines and private air transportation companies. Access to some routes
and airfields may be controlled, and staff may need clearance and permits, even in emer-
gencies. For further information on air operations, see United States Agency for Inter-
national Development (1988).
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4.7.6 Other modes of transportation

Depending on local geography, the state of the infrastructure, and other factors, alter-
native modes of transportation may be used to supplement air and road transportation.
In emergencies, railway systems (which are often state-owned) can be mobilized to trans-
port supplies and people quickly at relatively low cost. In countries with navigable rivers,
it may be possible to transport less-urgently needed fuel, building materials and water
by boat. Early in the relief operation, managers and logistics staff should plan to deliver
high-volume supplies by cheaper, often slower routes. This will mean estimating con-
sumption and creating the necessary stocks to allow for a longer delivery time.

4.7.7 Pooling of transportation services

Organizations sometimes collaborate by providing transportation services to each other.
For example, an additional pool of heavy vehicles may be available from government
sources and can be used to augment existing departmental transportation resources.
There may also be large public or private workshops that can provide services to the
operation as a whole. However, policies on allocation and scheduling will need to be
agreed.

The public works department or the armed forces may be able to provide trans-
portation for environmental health personnel to travel to isolated areas to gather health
data, or to move heavy equipment needed to repair water supplies.

In countries where there is an existing refugee or food-relief operation, a large, 
specialized, relief transportation organization may have been developed over several
months or years. Such an organization can be of considerable value in any disaster, 
provided that a reliable system for the receipt, clearance, transportation and storage of
valuable shipments has been established. If necessary, environmental health planners
should establish working relationships with any such organizations before an emergency
occurs.

For large-scale operations, or those involving the handling of valuable items, it is
important to designate an internal or shared transportation/logistics support group,
with staff responsible for:

— port and airport clearance;
— commodity tracking and scheduling;
— vehicle allocation, management and maintenance;
— driver support and payment;
— storage.

4.7.8 Vehicle priorities

It is necessary to prioritize vehicle allocation, and essential tasks should be given the
highest priority. In particular, some vehicles should be reserved for prompt survey and
investigation, and for relocating personnel in emergencies.

Emergency operations centres may be responsible for vehicle allocation and may
establish a joint scheduling unit. In practice, however effective the coordination arrange-
ments may be, it is important for field teams to be relatively self-sufficient in fuel, replace-
ment tyres, spare parts and other essential requirements during the emergency period.

4.7.9 Field logistics systems

Whatever the mode of transportation chosen, a system for tracking and receiving valu-
able items is required. Staff should be assigned to clearly identified tasks for receiving
such goods. It is important to establish as quickly as possible written procedures for
handing over valuable items. This will involve establishing a commodity-control chain,
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with documentary controls such as supplies request forms, waybills, bin cards and stock
reports. Signatures and identification should be required for all receipts.

Vehicles and their cargo are highly valuable. Staff should be briefed on the impor-
tance of providing lockable storage for tools and equipment, and on arranging for
overnight security when parking vehicles containing valuable goods and equipment.

4.8 Telecommunications
Telecommunications are the foundation of an effective emergency response on any
scale. If installed from the start, they will ensure that the information on the situation is
adequately transmitted, facilitating rapid reaction and personnel security.

Use of standardized equipment allows an efficient telecommunications service to be
provided with good user support and at a lower cost in the long run. The system used
must be based on experience and field feedback. Training, advice and maintenance must
be arranged, and in a large-scale emergency response, one or more telecommunications
technicians may be required to carry out these tasks. Nonstandard telecommunications
systems should be used only after consultation with the local authorities responsible for
telecommunications and/or with relief agencies operating in the area.

It is essential that personnel are trained in the use of telecommunications equipment,
basic communications procedures and radio discipline, to avoid miscommunications and
blocked communications channels.

4.8.1 Types of telecommunications equipment

The most basic communications equipment available worldwide include the following:

� Telephone. Traditional telephone communications tend to be seriously disrupted
in sudden emergencies, as a result of damage to switching equipment, network
disruption, or loss of electrical power. If telephone lines of different quality are
available, the possibility of obtaining better lines should be investigated. Certain
companies or United Nations agencies can sometimes provide good satellite lines.
The standard satellite communications system used by IFRC is the Inmarsat system.
Satellite communications systems are becoming cheaper to purchase and run.
Associated equipment for voice, fax, email, telex and data is available. Mobile tele-
phones are increasingly affordable and more widely used in emergency situations.

� Fax. A fax machine should be purchased locally if the supplier can install and main-
tain it. A dedicated, good-quality telephone line is highly recommended. The fax
and telephone should not normally share the same line.

� Email and other internet services. These may be accessed through fixed telephone
connections, mobile telephones, satellite links, or high-frequency (HF) radio.
Email communication is increasingly replacing telephone and fax communica-
tions in emergencies.

� Telex. This is used less and less, but where it is available, it still provides a reliable
and cheap method of communicating text.

Radio technology is widely used in emergency operations. Its two great advantages for
emergency situations are that it is independent of damage caused to fixed communica-
tions systems, and that it has the capacity to transmit to a number of different users at
the same time. This is very important for rapidly transmitting security information and
instructions. All staff who are to use radios should be trained in their use. A number of
different systems are available, including the following (International Federation of Red
Cross and Red Crescent Societies (1997a):
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� HF radio. HF and short-wave radios (operating at 3–30MHz) are suitable for short-,
medium- or long-range contacts (up to several hundred kilometres), depending
on the frequency chosen. HF radio can be used for voice (single side band, SSB)
or written messages (PACket TOR or PACTOR technology; see below). The quality
of the HF radio link depends on wave propagation; this may vary, depending on
many parameters such as the time of the day, the distance to be covered, solar
activity, etc. HF radios need a heavy battery or mains power supply, and radio sets
are usually fitted in vehicles and buildings.

� TOR system. Telex Over Radio (TOR) is used for transmitting text over HF.
However, this system is rapidly being replaced by PACTOR technology (see below),
that offers error-free links, as well as full ASCII data transmission.

� PACTOR system. This system provides text and data transmission on HF radio. A
PACTOR modem is connected to the radio and to a personal computer running
a specific software application called GLPLUS. It can also be used for text trans-
mission contact with normal TOR stations.

� Very high-frequency (VHF) radio. This is generally used for local voice communica-
tions, e.g. in a city or a camp. The quality of the communication is generally 
good, as FM (frequency modulation) is used. Small portable radio sets are avail-
able, but these have a short range. A good VHF network needs a fixed base, 
plus mobile and even repeater stations. Typical VHF radio ranges are (Davis &
Lambert 2002):
— handheld to handheld: about 5km, depending on terrain;
— vehicle to vehicle: about 20km, depending on terrain;
— vehicle to base: about 30km, depending on terrain;
— base to base: about 30km, depending on terrain.

� Repeater set. A repeater set receives and then retransmits VHF radio signals on
another frequency at a higher power. Placed high, a repeater set will give far better
range than point-to-point radio communications systems. However, the breakdown
of a repeater may disable the entire radio network. Installation of a repeater is 
recommended only if a telecommunications professional is permanently available
in the area.

4.8.2 Sources of radio communications

Alternatives may include:

— pre-established emergency radio networks;
— groups of amateur radio operators;
— armed forces or police radio;
— couriers (to supplement radio, or for when radio is not available).

Where radio equipment is widely used, it is essential to ensure that frequency allocations
match the traffic likely to be carried.

Local regulations for the use of radio and telephone communications should, if pos-
sible, include provision for emergency use by accredited international teams that bring
their own equipment with them.

4.8.3 Developments in telecommunications

This is a complex and fast changing area, and continues to be a subject of discussion 
by national governments, telecommunications coordinating groups, and international
relief agencies, but a consensus on basic communications frameworks for international
humanitarian relief is emerging. Details of current international conventions, and the
options available for telecommunications support and coordination within a United
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Nations framework during emergencies, are available from the United Nations Office
for the Coordination of Humanitarian Affairs (OCHA) in New York.

Low-cost, satellite-linked mobile telephones are becoming more widely available and
will revolutionize field communications in remote areas.

4.9 Financial procedures
Contingency planning must cover access to sufficient cash for essential local purchases
and for emergency spending on repairs and other urgent work. Rapid procedures for
approving contracted services (or standing arrangements) are also necessary.

Transparent and simple methods should also be established for accounting for these
financial decisions. In general, more elaborate rules for the purchase of materials and
contracting of services may have to be suspended in disasters to give environmental
health personnel the flexibility to overcome deficiencies and replenish any stocks that
have run low, are damaged or are inaccessible. Streamlined and precise procedures for
granting authority for such transactions, and authorization limits for different staff levels
therefore need to be established in advance.

Well-designed budgets that accurately reflect the activities to be carried out are an
essential tool for financial management, allowing transparency in financial decision-
making and a realistic basis for financial planning and management. In emergency 
situations, budgets may need to be revised from time to time as the situation changes,
or as new information on needs and resources becomes available. It is important for
managers to stay in close contact with funders, to facilitate the process of renegotiation.

Provision for audits and for exchange of financial information between field staff and
programme administrators is necessary to ensure that systems for financial control are
established and operated correctly. It is usual for very large amounts of money to be
spent rapidly in emergencies and extra care is needed to ensure that money is not wasted
or diverted.

Field staff may be given the responsibility for managing the budgets for the work they
carry out. In such cases, it is essential that up-to-date and reliable financial information
is provided to them so that they can monitor and control spending.

Senior staff need to carry out financial forecasting to ensure that current and future
needs for funds are met. Cash planning is necessary to avoid field staff running out of
cash for urgent local expenditures. If large amounts of cash are used for local purchases
and paying casual labourers, then special cash-handling procedures may be needed, to
enable field staff and office staff to work safely and avoid losses.

Field staff should be aware of the need to provide information for writing financial
reports. Their job is made much easier if they are provided with standard financial
reporting forms. The increasing use of portable computers for field work means that
financial information can be recorded electronically by field staff, reducing the number
of calculation errors and the need for data entry in a central office.

4.10 Rules, standards and guidelines in disaster response
There is an inevitable tendency in areas affected by disasters to relax the application 
of day-to-day administrative procedures and to reduce the scope of, or abandon, 
many regular monitoring tasks. Staff will be under intense pressure as they assist in re-
establishing a basic framework of public health. However, basic rules for the application
of professional standards are needed to ensure an effective emergency response and
accountability for the considerable resources mobilized.

International guidelines, such as the World Health Organization Guidelines for Drinking
Water Quality, Volumes I and II, and national guidelines concerning environmental health
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provide a framework within which field staff should make local judgments about appro-
priate emergency actions. Where existing international and national guidelines and stan-
dards are not considered to be applicable, then the reasons for this need to be explained
at some stage.

In addition to existing public-health and safety rules in a given country or locality,
and regulations governing the work of environmental health workers, the other agen-
cies involved in relief operations will have their own rules and standards; see for example,
International Federation of Red Cross and Red Crescent Societies (1997a); United
Nations High Commissioner for Refugees (1999), and Section 4.10.5.

4.10.1 Importance of rules and guidelines in emergencies

The very conditions in which rules and regulations are widely perceived to be least appro-
priate may in fact be those in which clear standards and guidelines are most needed. An
essential element of environmental health management is the identification and reduc-
tion or mitigation of risks. In disasters, and during post-disaster recovery, every kind of
improvisation may be attempted, often by people unaware of the direct risks involved or
the wider effects. Examples include:

— the patching and reconnection of parts of water-supply systems using improvised
and leaky joints;

— connecting to unsafe drinking-water sources, and improvising plumbing in mass-
care centres, resulting in back-siphonage;

— indiscriminate use of toxic agricultural insecticides in attempts to control insect
vectors;

— mass feeding operations in which critical aspects of food hygiene are neglected;
— inappropriate clean-up after industrial accidents that may give rise to new risks,

such as the introduction of hazardous chemicals into watercourses.

Rules and guidelines, when applied in an appropriate way, ensure that rapid and inno-
vative action can be taken in emergencies, without creating new risks and damage to
infrastructure.

4.10.2 Basic principles for creating rules for emergencies

First, it is essential to ensure that rules and regulations for emergencies are as straight-
forward as possible, are appropriate for situations where there is a clear risk to large
numbers of people, and make minimal demands on staff time and resources. A balance
must be struck between attempting to avoid catastrophic breakdowns in public safety,
and encouraging initiative and creative contributions to recovery. Responsibilities for
specific tasks should be assigned to designated individuals in an organization; replace-
ments should be nominated to take over if these individuals become casualties or are
unable to make contact.

Second, written authorizations or permits to carry out specific measures and to take
specific decisions should be provided, and this fact should be made known as widely 
as possible both before and after an emergency. Certain relief and recovery tasks, such
as the recommissioning of parts of water-supply systems, vector-control activities and 
the emergency disposal of hazardous wastes, should be “signed off ” by a responsible
individual.

Finally, the risk of inappropriate and dangerous decisions and actions should be
reduced by controlling access to the most important resources and facilities, and by
screening and briefing any new staff or volunteers. When possible, essential safety 
measures should be summarized, using pictures as well as words, if necessary, in a 
single, robust and easily carried document (e.g. a coloured, laminated card, or simply a
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clearly duplicated sheet of paper, that can be stockpiled alongside operational 
supplies).

4.10.3 Special rules in areas of high potential public-health risk

The following major risk areas must be subject to detailed control and regulation, even
under extreme emergency conditions:

— the continued operation or recommissioning of large water-supply systems that
have been damaged;

— the selection of sources for emergency water supply;
— the emergency disposal of toxic materials, especially soluble industrial waste;
— large-scale feeding.

Specific guidelines on the selection and application of pesticides for disease vector and
nuisance pest control will also need to be widely publicized. In some circumstances,
special rules will be necessary for handling the dead. See Chapter 14 for further details.

4.10.4 Rules concerning foreign relief workers

In disasters with an international dimension, where relief workers from many countries
may be involved, certain legal and administrative difficulties are almost inevitable in
some form or other.

Foreign professional staff, including medical personnel, engineers and other tech-
nicians, will generally not be licensed to practice in the affected country, and special reg-
ulations may be needed to allow them to do so. Increasingly, arrangements for employing
international specialists are becoming formalized by agreements between governments
and with international agencies and nongovernmental organizations. Examples include
UNHCR’s arrangements with specialist agencies and technical consultants, and IFRC’s
Emergency Response Units and Field Assessment and Coordination Teams. Associations
of specialists have been formed, with specific operating rules and requirements for the
prior screening and accreditation of personnel. Under these conditions, problems of
licensing are very much easier.

4.10.5 International standards and codes of conduct for humanitarian response

For many years, international nongovernmental humanitarian agencies have been devel-
oping and using guidelines and professional approaches to humanitarian work. Exam-
ples include technical manuals, training courses, financial procedures and equipment
kits. Since the early 1990s, there has been considerable collaborative work to create and
apply codes of conduct and standards, to improve their performance and accountabil-
ity. Some of the more important initiatives are described below.

The Code of Conduct for the International Red Cross and Red Crescent Movement and NGOs
in Disaster Relief. This code of conduct, published in 1994, sets out ten principles that
govern the work of subscribing agencies, and makes important recommendations to the
governments of disaster-affected countries, donor governments and intergovernmental
organizations to facilitate application of the code of conduct.

The Sphere Project Humanitarian Charter and Minimum Standards in Disaster Response. This
builds on the humanitarian principles described in the Red Cross/NGO Code of
Conduct, and provisions of international human rights law, international humanitarian
law, and refugee law to describe the core principles that govern humanitarian action and
asserts the right of populations to protection and assistance. Minimum standards are set
out for humanitarian action in the fields of water supply and sanitation, nutrition, food
aid, shelter and site planning, and health services. These standards are based, as far as
possible, on existing guidelines and standards, and are accompanied by key indicators
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and guidance notes to help staff translate the standards into practical actions in the field.
Sphere Project minimum standards are referred to in the technical chapters in Part II,
where relevant.

The Humanitarian Accountability Project. This project aims to establish the means for
people affected by disaster to comment on the performance of international and local
systems of humanitarian assistance, so that performance and accountability in humani-
tarian action can be improved at all levels. To this end, a staff member should be 
“in-post”, whose role is to listen to people involved in disasters and emergencies, 
such as agency staff, affected communities, donors and others, and to help make 
an assessment of the humanitarian response, and encourage improvements where 
necessary.

Staff who are likely to be involved in an emergency response should be aware of these
and other initiatives governing the work of international agencies, as part of prepared-
ness planning.

4.11 International assistance
Primary responsibility for disaster relief almost always rests with the government of the
affected country. Prior planning is needed both for requesting international health assis-
tance and for handling such assistance. As far as possible, requests should be based on
the field assessment of conditions. It may be appropriate to discuss major requests with
local WHO offices and with the staff of major international relief agencies in the country,
many of whom may have extensive previous experience.

4.11.1 In-country coordination

All requests for assistance should be made by a single government body and all offers of
assistance should be received by this body for onward transmission to those concerned.
This will usually be the responsibility of the national disaster council or ministry of inter-
nal affairs. Health staff linked to the council should be the final authority; they should
be informed of all proposed medical and environmental health inputs, and should be
able to regulate and control any shipments.

United Nations organizations and specialized agencies such as WHO, UNICEF,
UNHCR, and the World Food Programme (WFP) are responsible for providing advice
and assistance to the government, in accordance with their mandates, and are often 
represented in the national disaster council. They will also provide technical assistance
and material support. IFRC is normally represented in-country by the National Red Cross
or Red Crescent Society.

Under certain conditions, joint coordinating arrangements for specialist support may
be appropriate. In some emergency operations, medical advisers (pharmacists, labora-
tory specialists) may already be attached to the national health ministry. If a major addi-
tional requirement for supplies suddenly develops, coordination can often be improved
by appointing representatives of the department of medical supplies, and advisers on
medical supplies and pharmaceutical matters, as joint coordinating secretaries for inter-
national relief supplies.

Within the health sector, a senior health official coordinating the environmental
health response should act as a liaison and contact point for international agencies and
organizations. He or she should be able to communicate with the staff responsible for
coordination at the regional and district levels, and should thus be in a position to
provide information on needs and resources in the affected area.

The multitude of inputs from international, multilateral and bilateral sources of assis-
tance following a major emergency or disaster have frequently overwhelmed capacities
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for coordination in recipient countries. In the last few years, OCHA has been responsi-
ble for the coordination of humanitarian assistance in complex emergencies.

4.11.2 Forms and functions of international assistance

In the environmental health sector, the international assistance that can be provided
may include:

— expertise and assistance with planning and implementing activities;
— components for emergency repairs to damaged water-supply systems;
— tanks, pumps, piping components and tools for emergency water supplies for

large concentrations of people;
— resources (funding for vehicles, fuel and spare parts) to support the emergency

delivery of water by road tanker;
— laboratory and water-testing equipment.

4.11.3 Integrating international staff and local specialists

Well-qualified international staff can make a substantial contribution to relief work. In
particular:

� They show people that, despite the overwhelming problems, there are ways of
imposing order on the situation.

� They recognize that what people can do in a short time is limited and help local
officials focus on what they can actually cope with. They encourage local staff 
to seek out those problems where intervention is likely to be both feasible and
effective.

� They encourage staff to use information as a management tool, and to use appro-
priate methods to ensure that the information that they use is accurate and 
representative.

Experience suggests the importance of integrating international staff and local special-
ists. The latter are more likely to be aware, for instance, of local practices in the use 
of water sources and other local resources, and be better able to assess the feasibility of
adaptations for emergency use. They will also be more aware of seasonal variations and
local organizational constraints, and be better able to communicate directly with 
survivors.

4.11.4 Guidelines on employment of international assistance teams

Ideally, countries should establish guidelines on the employment of international assis-
tance teams. The guidelines should cover the following areas:

— ability to meet internationally recognized standards for qualifications and 
proficiency;

— self-sufficiency in personal needs and equipment;
— commitment to remain in country for a certain length of time, or until certain

activities have been completed;
— ability to react sufficiently quickly and with sufficient staff and other resources;
— knowledge of the country, or experience in the technical area concerned;
— recognition by, and support from, the United Nations agency concerned (e.g.

UNHCR in refugee emergencies);
— capacity and commitment to enable members of the local population to partici-

pate in their operations.
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It is important to avoid situations in which teams arrive with high-technology equipment,
remain for only short periods of time, and then withdraw without stabilizing the situa-
tion in the longer term.

Sophisticated equipment for water-supply systems or vector control is useless in the
longer term if supplies of spare parts are not continued, qualified repair and mainte-
nance staff are not available locally, and local people are not properly trained to operate
the equipment. Similar problems have occurred in refugee operations, where interna-
tional specialists have built sophisticated, electronically operated water-treatment and
pumping systems and then departed, leaving no blueprints and making no arrangements
for the supply of spare parts or planned maintenance. Such arrangements are expen-
sive and often fail more catastrophically than those they replace.

4.12 Further information
For further information on:

— assessment techniques, see: Scrimshaw & Gleason (1992), Beaglehole, Bonita &
Kjellström (1993), Good (1996a), International Federation of Red Cross and Red
Crescent Societies (1997b), Médecins sans Frontières (1997a), Baker et al. (1999),
World Health Organization (1999b), Davis & Lambert (2002);

— public health in disasters and emergencies, see: Goma Epidemiology Group
(1995), Perrin (1996), Médecins sans Frontières (1997a), International Federa-
tion of Red Cross and Red Crescent Societies (2000), International Federation of
Red Cross and Red Crescent Societies, Johns Hopkins University (2000);

— human resources, see: International Committee of the Red Cross (2001), People
in Aid (1997);

— equipment, transportation and logistics, see: de Ville de Goyet (1993), United
Nations Development Programme, Inter-Agency Procurement Services Office
(1995), Adams (1999), United Nations High Commissioner for Refugees (1999),
Davis & Lambert (2002);

— telecommunications, see: International Federation of Red Cross and Red 
Crescent Societies (1997a), United Nations High Commissioner for Refugees
(1999), Davis & Lambert (2002);

— international humanitarian codes of conduct and standards, see: International
Federation of Red Cross and Red Crescent Societies, International Committee of
the Red Cross (1994), Sphere Project (2000);

— coordination, see: Dufresne & Thompson (1996).
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5. Recovery and sustainable development

71

5.1 From disasters to development
5.1.1 The transition from relief to recovery

A distinction is usually made between immediate measures taken to support life and
sustain morale, and the later activities dedicated to re-establishing the economic, social
and cultural life of the people concerned and rebuilding damaged areas. In this book,
the first group of activities is called relief, while the second is collectively referred to as
recovery.

There is no clear-cut boundary between the relief and the recovery periods. It is
important to emphasize that the disaster-management cycle is an unbroken chain of
human actions whose phases overlap (see Chapter 1). Since the disasters change social,
political, economic and even demographic realities irreversibly, there can be no return
to the predisaster situation. In addition, people begin almost immediately to rehouse
themselves and to re-establish their social and economic networks after a disaster (Bates,
1982; Aysan & Oliver, 1987; Oliver-Smith, 1986a, 1991). Certainly, by the time the relief
phase is changing into recovery, most people have very clear ideas about what they want
to do to rebuild their lives. It is essential to take their views into account when planning
for recovery.

An account of recovery and development in Mexico City after the earthquake of 1985
is given in Box 5.1.

5.1.2 Sustainable development

The World Commission on Environment and Development (also known as the “Brundt-
land Commission”) has defined “sustainable development” in terms of livelihood secu-
rity. A system is sustainable if it provides all people with secure livelihoods, in ways that
do not compromise the ability of future generations to achieve secure livelihoods (World
Commission on Environment and Development, 1987a).

Livelihood is defined as access to adequate food and cash to meet basic needs. Secu-
rity refers to secure ownership of, or access to, resources and income-earning activities,
including reserves and assets to offset risk, ease shocks and meet contingencies. Sus-
tainable refers to the maintenance or enhancement of resource productivity on a long-
term basis (World Commission on Environment and Development, 1987b).

Throughout this book, three key concepts are continually emphasized:

— organization that is responsive to local needs;
— improvisation;
— incremental improvement.

These three principles can and should be carried over into the period of full repair
of infrastructure, economic rehabilitation and physical reconstruction of neighbour-
hoods and communities, and become a permanent feature of sustainable development.



5.1.3 Increasing individual and institutional capacity

Increasing the capacity of people to offset risk, absorb shocks and meet contingencies
is central to the goal of sustainable recovery. Reconstruction of a damaged area is not
limited to the erection of new buildings. An integrated development process is required
that should embrace the full redevelopment of the affected area according to the needs
of its population.

Long-term recovery from a major disaster is inevitably a slow and difficult process.
No society is ever the same after a disaster, nor should it be. Disasters reveal weaknesses 
and deficiencies in society’s ability to protect itself, especially its more vulnerable
members. Those concerned with environmental health should learn the lessons that dis-
asters teach about the health of the population, and the resilience and responsiveness
of health facilities, including water supplies and sanitation systems. They can help to
draw out the more general lessons that will result in prevention, mitigation and increased
preparedness.

Emergencies and disasters often provide an opportunity for new voices to be heard
in society: emergent community-based organizations express the needs of disaster-
affected people (Anderson & Woodrow, 1989; Berke et al., 1993) and can become a per-
manent force for change and sustainable development once the emergency is over.

After major disasters, countries have often introduced new legislation and established
new institutions and programmes. They have also adopted building codes; regulated
land use; controlled dangerous industrial processes and the transportation of toxic
chemicals; provided insurance and credit for vulnerability reduction; improved early
warning systems; increased preparedness; and improved the coordination of emergency
response. All of these initiatives and changes offer environmental health planners and
administrators opportunities to promote health and safety, and all are part of the overall
recovery process.

5.2 Assessment for recovery
Continuing relief efforts, such as the provision of emergency shelter, water, sanitation,
etc., will not produce recovery alone. By the very nature of the emergency response,
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Box 5.1 Recovery and development in Mexico City1

Following the earthquake in Mexico City in 1985, an innovative housing reconstruction pro-
gramme provided almost 50000 housing units in a way that directly involved neighbourhood
associations, tenement groups and church organizations in decision-making. This strengthened
the social capacity for mitigating, coping with and recovering from any future disaster.

Furthermore, the programme, called “Renovación Habitacional Popular” (RHP) created 115
000 new jobs in the construction industry that were filled almost exclusively by locally recruited
workers. This strengthened the community’s economic base and helped local people to rebuild
their livelihoods. The reconstruction plans included space for workshops, commercial spaces
and houses, and laid the foundation for sustainable livelihoods.

RHP also strengthened the alliance between the public and private sectors. The RHP task
force included experts seconded from private sector organizations, as well as experts from
the public sector. The public sector provided institutional support, a timely flow of information
and funds, and shortcuts in bureaucratic procedures. The private sector contributed practical
experience in finance, design, construction and management.

When construction was complete, RHP was dissolved, preventing the institutionalization and
bureaucratization of the recovery process.

1 Source: Pantelic (1991).



such activities are often not well integrated into long-term development processes. More
importantly, during the relief phase, populations are often supported by outside
resources that are not sustainable in the long run. At a certain stage, people in camps
must either return home, become integrated with the host population, or settle in a
third location. Similarly, the self-sheltering population will need to support itself either
in its old neighbourhoods or communities, or elsewhere.

The reconstruction of housing and of water-supply and sanitation systems are prior-
ity areas. The information required for long-term planning and policy-making are 
outlined in the following sections.

5.2.1 Reconstruction of housing

Before long-term plans for the reconstruction of housing and other forms of shelter can
be drawn up, the following information is required:

� The number of people concerned, their geographical distribution, age groups, etc.
� The number of houses damaged and destroyed and the standard and pattern of housing

before the disaster.
� The number of families already engaged in repair or rebuilding; the way in which they

are organized; the incorporation of risk-reducing features in rebuilding; the assis-
tance they may require and the possibility of encouraging low-cost risk-reducing
techniques.

� The available resources (land, labour power, skills, materials, equipment, access to
transportation, and financial resources to support self-help).

� Remaining hazards that may be faced by people settling on certain sites.
� Economic data (previous rent levels, land prices, costs of materials, and the source

and amount of funds available for investment in housing).

Housing policy should take this information into account and a thorough consultation
process should be carried out, with special efforts made to hear the opinions of people
who may not normally be heard in the community. The goal is to find answers to the
following questions:

� What agencies should provide assistance to self-help rebuilding or engage directly
in housing construction, and what partnerships with community organizations and
the private sector are possible?

� Should new housing be built on the previous site or elsewhere, bearing in mind
that residents may have pre-empted this decision by beginning to rebuild or by
occupying vacant land with the intention of building there?

� Should particular groups or families be given special consideration in rehousing?
� Are there ways of encouraging those engaged in self-help rebuilding to incorpo-

rate new safety features against earthquakes, wind, flooding, etc., as appropriate? 
� Is it necessary to lower building standards that do not affect health or safety in

order to build quickly and affordably (Davis, 1978; Hardoy & Satterthwaite, 1981;
Aysan & Oliver, 1987; Oliver-Smith, 1991)?

� Is it necessary to introduce new industries and techniques, and start training build-
ing workers, etc., especially in low-cost safety improvements? Some nongovern-
mental organizations have considerable experience of such training (Cuny, 1983;
Maskrey, 1989).

� Should changes be made in the laws governing landlord–tenant relations?
� Is it necessary to modify the laws governing land ownership, or access to vacant

land for building, as well as zoning regulations? Is compulsory public purchase of
hazardous terrain necessary and possible?

� Does legal ownership need to be established to provide security of tenure?
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� To what extent are the people involved able and willing to contribute financially
and otherwise to reconstruction?

� Are laws needed during the recovery period to regulate speculation in urban land
prices and the prices of building materials (McAuslan, 1985)?

� Are new arrangements needed to provide financial support for house repair and
new housing (Alexander, 1993)? The question is particularly relevant to the use
of special credit lines, low-interest loans, revolving loan funds, and loan guaran-
tees to encourage the adoption of new safety features or health improvements, e.g.
the credit facilities supporting Lesotho’s urban and rural sanitation campaign for
building ventilated improved pit (VIP) latrines (Blackett, 1990).

� How can the “informal” construction industry that exists in many countries be
stimulated to work with residents attempting their own repairs? Hardoy & 
Satterthwaite (1981) describe how use was made of a large number of artisans 
and traditional builders rather than giving all the work to established formal-sector
contractors. Support could also be given to women’s groups attempting to break
into the construction industry (see Carr, 1984).

For examples of self-help reconstruction, see Box 5.2. For examples of incorporating
safety features during reconstruction, see Box 5.3.
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Box 5.2 Self-help reconstruction in Guatemala1

The 1976 earthquake in Guatemala left thousands of people living in substandard housing in
many neighbourhoods of Guatemala City.

Leaders of several working-class neighbourhoods on the outskirts of the city joined local
church workers and students from San Carlos University in a land invasion that provided more
than 1000 families with new, more stable terrain for rebuilding their homes. Faced with such
large-scale, popular action, the National Housing Bank (BANVI) agreed to buy the land and 
the Emergency Committee of the Calvary Church (CEMEC) agreed to build 1500 houses 
(26m2 each), a health station, a 10-room primary school, a market, a church, a park, a slaugh-
terhouse and a first-aid station. BANVI also agreed to lay out and gravel streets, and help provide
electricity, potable water and drainage.

The participating families agreed to engage in decision-making, commit three weeks of
labour to house construction, and pay a mortgage of $US 8–10 per month.

The title to a house was transferred after a year of proper care and use as the owner’s
family residence.

1 Source: Oliver-Smith (1991).

Box 5.3 Incorporation of safety features during reconstruction

During the recovery period, those engaged in self-help rehousing should be encouraged to
incorporate new safety features against earthquakes, wind, flooding, etc.

One example of this is the successful promotion of lightweight aluminium sheeting as a
roofing material, instead of the traditional heavy ceramic tiles that proved lethal in the 1976
earthquake in Guatemala (Bates, Farrell & Glittenberg, 1979).

Another, is the use of metal straps to tie down roof rafters against strong winds, a low-
cost innovation introduced in many places following cyclone/hurricane disasters in recent years
(Davis, 1986).

Other work includes research on strengthening existing adobe (mud brick) construction.



5.2.2 Reconstruction of water-supply and sanitation systems

Once damaged systems have been repaired, and services to the disaster-affected popu-
lation are adequate for protecting life and health, longer term reconstruction should be
planned. The following information is required:

� The number of people affected, their geographical distribution, age groups, etc.
� People’s access to protected water supplies and sanitation systems and the pattern

of water-related diseases before the disaster.
� The data (meteorological, hydrogeological, hydrological, and other relevant data)

needed for planning improvements in water supply and sanitation in these areas.
� The results of an evaluation of emergency response and urgent repairs and mea-

sures (i.e. whether and how emergency measures have actually improved access to
protected water and sanitation, and decreased the amount of water- and sanita-
tion-related disease).

� The activities carried out by the people themselves to improve water supplies and
sanitation in the disaster-relief phase (including the predisaster activities of com-
munity-based and nongovernmental organizations), and whether these activities
incorporate low-cost improvements and health safeguards.

� The availability of labour, skills, materials, equipment and financial resources for
assisting the community to continue the improvements, or for extending water-
supply and sanitation systems, and the feasibility of collecting basic relevant data
if none has been collected.

Questions of water supply and sanitation policy will arise that are similar to those raised
by self-help housing, as follows:

� What agencies should provide assistance to those engaged in improving water-
supply and sanitation systems?

� Should particular groups be given special consideration?
� To what standards should new and improved water-supply and sanitation systems

be constructed? (This is especially relevant in drought-prone areas during the
period of recovery, which can be quite prolonged). Should lower standards be
accepted temporarily, or should reconstruction be used as an opportunity to
provide better water supplies than before the disaster?

� If new industries and techniques are introduced, is it necessary to train water-
supply construction workers, such as highly skilled well-digging teams?

� Are any changes required in the laws governing the ownership or control of water
resources?

� Are new banking and credit arrangements needed to stimulate community-based
improvement of water supplies and sanitation?

� Should a price be set for the water or sanitation services provided by utilities and,
if so, how should it be done?

5.2.3 Secondary damage assessment

Whereas primary damage assessment involves the rapid appraisal of deaths, injuries and
disease, and identification of damage to infrastructure, material resources and services,
secondary damage assessment is concerned with the impact of the primary damage on
the economic, social and cultural life of survivors. Since sustainable livelihood security
is the goal of both recovery and sustainable development, the assessment of such damage
should be concerned with the following three kinds of loss or disruption.
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Loss of livelihood, including:

— loss of capacity through physical disability or emotional disturbance due to the 
disaster;

— loss of employment if the place of employment fails to reopen, or reopens only
after a long delay;

— loss of tools, raw materials, family labour (through death or injury), or other
workers, or markets for the self-employed artisan;

— loss of arable land (due to landslides, salt spray, flooding, a river shifting its course,
desertification, etc.), livestock, seed or farming equipment;

— loss of boats, nets, other equipment, fishing grounds (due to silting, beach
erosion, etc.), or markets for fish;

— loss of access to common resources such as pastures, forests, wetlands used for
gathering fuel or fodder, or for obtaining craft materials, etc.;

— loss of access to public resources such as tenancy on an irrigation scheme, a gov-
ernment contract, etc., as a result of physical damage to public installations,
bureaucratic disruption, or emergency reallocation of government funds to dis-
aster relief;

— indebtedness as a result of coping with a disaster, attempts to replace any one of
the livelihood items mentioned, or attempts to rebuild a house; likelihood that
indebtedness will cause a further loss of resources (through distress sale of land
or animals, mortgaging of crops, etc.).

Loss of social cohesion, owing to:

— multiple deaths in a family;
— separation of family members;
— being a refugee or a displaced person;
— loss of status in the neighbourhood, community, or family as a result of relying

on support from outsiders;
— the weakening or destruction of a community-based organization, such as a coop-

erative, trade union, women’s group, or mutual aid group;
— loss of political influence at the municipal, state/regional, or national level

because of deaths of party leaders, damage to party property, etc.

Loss of cultural identity, owing to:

— the destruction of significant cultural sites, places of worship, or religious objects;
— the death of an important cultural/religious leader in the disaster;
— the disruption of important cultural rites because of the disaster and its aftermath

(e.g. the site of celebration has become inaccessible, or it is impossible to gather
the necessary number of people to perform the rite);

— the minority status of the culture among refugees or displaced persons;
— the need to violate food taboos or other cultural norms to survive in the after-

math of a disaster;
— dependence on the government or outside donors for long periods of time, with

the consequent erosion of self-confidence and initiative.

For information on the rehabilitation of livelihoods in Somalia and on the importance
of cultural values in successful resettlement, see Boxes 5.4 and 5.5, respectively.

5.2.4 Secondary vulnerability assessment

The various kinds of losses discussed above under the headings of livelihood, social cohe-
sion and cultural identity can create new vulnerability to future disasters or make exist-
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ing vulnerability worse. Failure to recover, or partial recovery, makes it more likely that
people will be more vulnerable to the next stressful situation. Recovery planning must
therefore identify such people (or groups) and meet their needs for rehabilitation and
reconstruction.

5.3 Recovery planning
The answers to the questions raised in the previous section do not constitute a restora-
tion “plan” by themselves. They relate to only a few of a very large number of subsectors
of critical importance for restoration and sustainable development. Even complete
answers to all possible policy questions would not constitute a plan, although that is 
precisely what many published restoration “plans” actually look like.

A thorough evaluation of the relief response up to the point at which recovery 
planning begins may reveal that secondary damage to livelihoods, social cohesion, or
cultural integrity have been left unaddressed or even unintentionally made worse. 
In addition, a survey of peoples’ responses to such secondary damage may reveal coping
mechanisms that can be reinforced or encouraged during recovery.

In many countries, a specific governmental body is created for the purposes of coor-
dinating and directing rehabilitation and reconstruction. Elsewhere, an ad hoc task force
consisting of officials from a number of ministries takes this responsibility. In yet others,
it is the national counter-disaster agency that also coordinates recovery. Whatever the
organizational form adopted, it is essential to ensure close liaison between the body
responsible for recovery and that concerned with disaster management (hazard assess-
ment, preparedness, warning, relief, etc.). Decisions taken in the course of recovery (e.g.
the decision to resettle a large number of people in a new site) could themselves create
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Box 5.4 Rehabilitation of livelihood in Somalia1

During 1993 there was sufficient stability in Somalia to allow a dramatic improvement in support
for sustainable livelihoods. The settled agropastoral people in the interriverine zone in the south
of the country were provided with seed and implements to begin farming again. Marketing infra-
structure was also re-established. A major veterinary campaign was launched to immunize live-
stock, and water points were rehabilitated. These economic measures were complemented by
the reconstruction of basic health care and education infrastructure and the re-establishment
of local government.

1 Source: Wisner (1993).

Box 5.5 Importance of cultural values in successful resettlement

Oliver-Smith (1991) reviewed a series of post-earthquake resettlement attempts in Guatemala,
the Islamic Republic of Iran, Peru and Turkey. He found that site, layout, housing type and
popular input were significant variables in explaining success or failure of the scheme. Besides
the physical properties of the site, cultural values that differed from group to group were impor-
tant in defining acceptable layout, housing and the mode of community participation.

Resettlement can dramatically change a way of life. For example, Skopje, Yugoslavia, was
a closely-knit city with a strong mediaeval Ottoman heritage before the 1963 earthquake. Recon-
struction converted it into a low-density, linear city, 24km long, changing the lifestyle of its cit-
izens for ever (Davis, 1975). In other cases, efforts have been made to preserve the identity
of settlements during post-disaster reconstruction (Alexander, 1993).



serious hazards. As noted above, observed patterns of community self-help during the
relief phase are highly relevant to the design of recovery programmes.

It is also necessary to guarantee that the body responsible for recovery is represented
and has a strong voice in all routine economic planning and can review all major eco-
nomic decisions and comment on their possible effects on hazard vulnerability. For
example, it makes little sense for the recovery agency to provide loans to farmers to
produce grain for the national market if, with no prior consultation, a different plan-
ning commission decides to import a large quantity of grain.

Finally, post-disaster recovery requires true community involvement in planning and
implementation, based on close consultation between planners, policy-makers and the
communities concerned. For example, the affected population must be strongly repre-
sented on the body that directs recovery. People will have begun their own individual
family and community “programmes” for recovery long before the officially designated
body meets for the first time. Such local initiatives are healthy signs of adjustment and
coping with the post-disaster situation. They should be incorporated, coordinated, and
extended as part of the recovery planning process. As a minimum, these self-help activ-
ities should be the starting point for a dialogue between planners and the people con-
cerned. However, it should not be assumed that such activities, carried out under severe
resource constraints, represent all that people could do to satisfy their desires or com-
mitments for the future. The people affected by recovery plans must be equals in the
planning process. The process of participatory planning was discussed in Section 3.5.

5.4 Recovery in different contexts
Recovery commonly takes place in two very different situations. The first is that of self-
sheltering populations (i.e. those that have sought short-term public shelter, but have
remained in or near their original homes and sites of livelihood activity no matter how
severely damaged these may be). The second is that of populations living in longer-term
camps for displaced persons or refugees.

5.4.1 Self-sheltering or short-term evacuees

In this situation, livelihood options may be severely affected, but social cohesion and 
cultural identity are probably less so. Short-term evacuees will quite probably be far
advanced in self-help activities, and there are also likely to be a variety of pre-existing
community-based organizations and emerging self-help organizations active among
them. Close consultation with representatives of the affected people is vital; they will
often take the lead, making requests—sometimes quite detailed and professional—
through their community organizations.

Financial credit and technical assistance are probably the most important things that
an official recovery agency can provide. Means of ensuring financial accountability on
the part of such organizations are a legitimate concern of the government, and they
must be taken seriously and dealt with in good faith. Some legal assistance may be needed
to control speculation and hoarding at a time when high land prices or monopoly pricing
of building materials, replacement livestock, well-digging equipment, etc., could be a
serious obstacle to self-help efforts. Likewise, assistance with questions of land tenure
may be an appropriate role for the recovery agency.

5.4.2 Resettlement

Under many circumstances the worst possible plan is to resettle (i.e. permanently relo-
cate) the people affected by a disaster. First, they are likely to resist such attempts; this
has happened repeatedly in a variety of countries (see Box 5.6). Second, such resettle-
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ment programmes are complex and costly. Their complexity means that a long time is
needed to study and prepare them, after which the people are even less inclined to move.
If people are moved without adequate planning and preparation, a great deal of eco-
nomic hardship, disease and even loss of life can occur.

Resettlement has sometimes been strikingly successful, as in the Philippines in 1991,
when people forced from homes on the slopes of Mount Pinatubo were helped to estab-
lish new livelihoods in a new location (see Box 5.7). However, failures generally out-
number the successes and there are always dangers and high costs. The population
concerned may sometimes remain in place, but require income support and vocational
training because the disaster has destroyed the livelihoods that previously supported
them. Affected populations are sometimes able to use their political power to persuade
governments to invest quite large sums in restoration or resettlement schemes.
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Box 5.6 People’s resistance to resettlement

Resistance to resettlement is often mentioned in the literature. Cases come from many coun-
tries: Guatemala, Indonesia, Turkey, the United Republic of Tanzania and Yugoslavia. When
people reluctantly move to a new site, they often drift back to the old one over a period of
years (Oliver-Smith,1991; Pantelic, 1991). The town of Yungay, Peru, was totally destroyed in
1970 by a mudslide triggered by an earthquake. Some 4500 people died. However, there was
a potent sense of solidarity among the 500 survivors, who demonstrated a strong will to rebuild
their town despite government efforts to get them to settle elsewhere (Oliver-Smith, 1986b).

Box 5.7 Meeting the challenges of Mount Pinatubo: successful resettlement in the
Philippines1

In 1991, Mount Pinatubo erupted, killing more than 900 people, destroying or damaging more
than 100000 houses, and displacing some 1.2 million people. A typhoon occurred during the
eruption and torrential rains turned the lahar sand spewed from the volcano into massive mud
flows.

The Philippine National Red Cross (PNRC) engaged in a huge relief effort, beginning with
evacuations a few months before the major eruption.

During the recovery period, PNRC also undertook the resettlement of some of the displaced
families in permanent new villages, placing the emphasis on sustainable livelihoods, assisted
self-help housing, and infrastructure.

Livelihood opportunities included fish, pig, goat and poultry farming; vegetable, mushroom
and orchid production; and garment making. Housing is being improved gradually by residents
with basic building material provided by PNRC. For instance, in New Maligaya Red Cross Village,
forest officials allowed settlers to cut trees killed by heavy ash fall from the volcano. These
became the frames for their new houses. Infrastructure in the new villages included protected
water supplies, health centres and schools. A variety of non-profit general stores, multipurpose
cooperative societies and other economic institutions were also created.

These resettlement efforts were carried out in cooperation with various Philippine govern-
ment ministries, local government, and private industry. One private company, the Zambales
Electric Company, cooperated in extending electricity supplies to New Maligaya Village at the
request of the local mayor and PNRC.

1 Source: Belen (1992).



5.4.3 Rehabilitation and reconstruction for long-term camp residents

Permanent options for residents of a camp are: to become economically independent
and integrated with the host population; to return home; or to leave for some other 
destination (possibly a third country in the case of refugees).

UNHCR has often successfully provided refugees with land, tools, seeds, livestock,
etc., and enabled them to establish local livelihoods. However, this is very difficult to
achieve. Success depends on local culture, economic feasibility and political commit-
ment. Recovery planners can probably be of most assistance in the economic sphere.

Refugees with essential skills may find well-paid employment locally, but many have
little to offer but their labour power. Some become caught in a vicious circle of land-
lessness and low income. This can erode their already limited capacity for coping with
future emergencies and increase their vulnerability.

Where there is much vacant land, arrangements can be made locally for its use by
camp residents. If, throughout its history, the camp has shared facilities with the host
population, such as a school, a health centre, or a water supply, it is more likely that such
arrangements can be made.

The repatriation and resettlement of refugees at home is the second possibility. This
requires assurances of security. Returnees may find that their property has been confis-
cated, or their claims to land and property disputed. They will certainly need consider-
able support to finance farms or small businesses. Even when international movements
are the result of large-scale disasters, such as drought and desertification, return may
still be sought by some refugees. A large investment in land restoration may then be
required and recovery planning must be coordinated with overall economic plans in the
country concerned (Scott, 1987).

Rehabilitation and reconstruction can also be applied to camp sites following the
return of residents to their home communities. The water supplies, drainage and elec-
trical distribution systems may sometimes be of value to nearby communities, and long-
term sustainable development of the camp sites for agricultural, industrial, recreational,
or educational purposes may be possible.

In Macedonia, following the return of Kosovar refugees to Kosovo in mid-1999,
UNHCR was responsible for cleaning up and rehabilitating eight camp sites that had at
one time held over 100000 refugees. Most of the sites were either within or near villages
and small towns. Following the return of the refugees, UNHCR held a series of meet-
ings with local municipalities, national communities and international donors to encour-
age further development of the sites, using the infrastructure that remained. By the end
of 1999, good progress had been made and development plans and funding commit-
ments were available for at least one-half of the sites.

For further information on economic development by refugees, see: Christensen
(1985); Kibreab (1985, 1987); and Harrell-Bond (1986).

Information on the linkage between resettlement and development in Mozambique
is given in Box 5.8.

5.4.4 Chronic conflict situations

In situations of chronic disruption to livelihoods and to environmental health services
because of conflict, there is no possibility of recovery and long-term sustainable devel-
opment. In these situations, the affected communities remain vulnerable to the direct
and indirect impacts of violence, including destruction of water-supply and sanitation
infrastructure, or repeated displacement, both of which may make installation of per-
manent infrastructure inappropriate. The challenges facing environmental health agen-
cies in these situations are great, but they may learn useful lessons from the affected
communities themselves about strategies for operations that do not rely heavily on fixed
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material resources for their success. For instance, hygiene promotion activities; or com-
munity health-worker training that enables communities to make informed choices
about selecting temporary water sources; or practicing simple diarrhoea management
all maintain their value even when people are displaced or their settlements are
damaged. However, sustainable improvements in environmental health can only be
achieved in situations of peace and relative stability.

5.5 Post-disaster environmental health activities and sustainable development
5.5.1 Vulnerability reduction

A sustainable livelihoods approach to recovery focuses on encouraging the development
of people’s capacity through their access to food, cash and other basic resources and a
corresponding reduction in their vulnerability to disasters. Sustainable livelihood secu-
rity provides the resources that people will eventually use to improve their standards of
housing, water supply, sanitation, food safety, dietary security and personal hygiene.
Exposure to disease vectors and pests will also be expected to decline correspondingly.
Improved nutrition will increase resistance to disease.

People with livelihood security will be less likely to live on a grossly hazardous site
(steep, unconsolidated slope; frequently flooded area; low-lying, unprotected coastal
areas prone to frequent storms, etc.). They will also have time to attend meetings and
to become involved in community-based organizations that will represent their interests
politically.

5.5.2 Specific implications of sustainable development in environmental health planning

This section is based on two premises about sustainable development. The first is that
sustainable development is linked with economic growth (although the two are certainly
not identical). If this is true, then where sustainable development occurs, average house-
hold disposable income should rise, allowing spending on improvements in water supply,
sanitation and food safety. The pricing of such items and services is crucial. They cannot
usually be fully subsidized, since the cost is difficult for governments to bear for a large
population, but a sliding scale of subsidies may be considered, so that the lowest income
earners are also able to make improvements. There may be substantial local or national
economic activity generated by households’ spending on sanitary improvements.

The second premise is that sustainable development stabilizes or even improves the
ecological basis of livelihoods. If this is true, environmental health planners should be
able to count on a number of direct and indirect positive effects of low-cost, “green”
design and redesign of technology in rural and urban areas. For example, they will be
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Box 5.8 Linking relief and development in Mozambique1

Following the 1992 peace accord, the focus of most aid programmes in Mozambique shifted
from emergency relief to rehabilitation. Approximately 3 million internally displaced persons and
1.5 million refugees were assisted in returning to their home areas. Although many households
rapidly restarted crop production, they remained vulnerable because basic services had not
been rebuilt. Distributing cash was more appropriate in some cases than distributing a stan-
dard bundle of food, seeds, tools and selected household items. Cash allowances gave the
returnees the ability to choose what they needed most and helped to revitalize the local
economy.

1 Source: Whiteside, 1996.



able to count on more accessible water sources because the afforestation and protection
of watersheds will raise groundwater levels and reduce sediment streams. Soil conserva-
tion should have a similar effect. The same activities reduce the risk of landslides, floods
and strong winds (Pryor, 1982). Use of highly toxic agricultural pesticides and other
agrochemicals should decline as farmers turn to integrated pest management and nitro-
gen fixation, composting and mixed farming for nutrient cycling. Thus, pesticide resis-
tance in disease vectors would be expected to decline, as well as poisoning from the
misuse of pesticides. These effects would be additional to the environmental improve-
ment provided by design and engineering approaches to vector control.

The development of local renewable energy sources (solar, wind power, small-scale
hydroelectric power plants) should make water pumping possible and have other indi-
rect environmental health benefits, such as reduction of in-house air pollution. The 
production of methane (bio-gas) from animal manure as an energy source can have 
secondary sanitation benefits, in addition to providing cleaner and healthier cooking
facilities.

Affordable and accessible rural energy supplies can also make possible a variety of
food processing and preserving industries that can increase income, food security, and
food safety. Rural energy supplies also make possible the lighting of houses at night, thus
increasing the numbers attending continuing education, including adult literacy and
health-education classes.

The combined effect of rising income and ecological improvement can jointly stim-
ulate improvements in environmental health. Such improvement, in turn, could rein-
force improvement in other sectors. The sum of all these improvements can be a
residential and livelihood environment in which the frequency and impact of disasters
decrease.

5.6 Further information
For further information on:

— the links between relief, recovery, and development, see: Fernandez (1979),
Rubin & Barbee (1985), Anderson & Woodrow (1989), Quarantelli (1989), 
Pantelic (1991), Oliver-Smith (1992), Berke, Kartez & Wenger (1993), Voluntary
Health Association of India (1993), International Federation of Red Cross and
Red Crescent Societies (2001);

— the psychosocial aspects of disaster management, see: Quarantelli (1980), Lima
(1986), Dynes, DeMarchi & Pelanda (1987), Butcher et al. (1988), Lystad (1988),
World Health Organization (1989a), Austin (1992), Ignacio & Perlas (1994),
World Health Organization (1996a), International Federation of Red Cross and
Red Crescent Societies (1998);

— self-help reconstruction, see: Haas, Kates & Bowden (1977), Davis (1978), Kreimer
(1979), Hardoy & Satterthwaite (1981), Turner (1982), United Nations Office of
the Disaster Relief Co-ordinator (1982a), Cuny (1983), Skinner & Rodell (1983),
Maskrey (1989), de M. Monzon (1990);

— the dangers of resettlement, see: Hansen & Oliver-Smith (1982), Harrell-Bond
(1986), Cernea (1988), Clay et al. (1988).
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PART II

Technical aspects





6. Shelter and emergency settlements
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6.1 Introduction
The environmental health conditions faced by people are largely affected by the loca-
tion and organization of the site where they are obliged to live in the days, weeks or
months after a disaster. Security, the presence of a suitable water supply and the condi-
tions necessary for adequate sanitation are probably the three most essential factors to
consider when choosing and equipping, or improving a site for disaster-affected people.
The quality of shelter available has a great impact on health and well-being. Environ-
mental health managers and sector specialists such as water engineers should therefore
be directly involved in decisions about selecting, equipping or upgrading emergency 
settlements and, in some cases, they may have to lobby hard to ensure that suitable sites
are chosen. Once decisions have been taken and people settle, it becomes very difficult
to move them to a better site.

When locating or planning emergency settlements, their long-term economic, social
and environmental impacts on the surrounding area should be carefully considered.

Shelter needs may vary, depending on the nature of the disaster and the emergency
situation created. This chapter considers the examples of: people who seek and orga-
nize their own temporary shelter; those who are obliged to take shelter in public build-
ings, offices etc; and those who are displaced to an unbuilt site where all shelter, water
supply and sanitation facilities need to be provided.

6.2 Assistance to self-sheltering populations
After sudden disasters within limited areas, or where relatively few people are displaced
by conflict, people generally house themselves. They find accommodation with neigh-
bours or family members, or make temporary shelters within the ruins of their former
homes. They will usually have found accommodation long before relief teams have
begun to provide tents or other help. People are generally very reluctant to move away
from their neighbourhoods following such a disaster. However, in extreme situations
(e.g. very cold weather; the threat of explosion or toxic gas; possible secondary flood-
ing or mass movement of debris) survivors should be evacuated.

In general, it is probably best to support the efforts of survivors to house themselves,
through the following actions:

� Advising people attempting to house themselves in the ruins of their previous
home on the structural integrity of what remains.

� Discouraging people from staying in homes that are definitely unsafe (e.g. in
danger of collapse due to earthquake aftershocks); they should be informed of
the danger and encouraged to move to a safer location.

� Providing as much assistance as possible when the ruins can be strengthened by
reinforcement and temporary repairs. Timber, jacks, nails, tools and plastic sheet-
ing and tarpaulins for temporary roofs or walls should be made available.

� Informing people who prefer not to evacuate a devastated neighbourhood about
the nearest safe water supply or the measures that they can take to ensure the



safety of drinking-water (filtering, boiling, disinfecting, storing in closed contain-
ers, etc.). Also, instructing them in the safe disposal of waste, including where and
where not to defecate, and in the importance of oral rehydration therapy for chil-
dren with diarrhoea, even if the available water is moderately contaminated.

� Informing people that water supplies may be contaminated. Surface water may be
contaminated by sewage and debris in the wake of floods. Water from roof catch-
ments may be contaminated by ash and dust that will have to be filtered out. Infor-
mation about simple household methods of filtration, sedimentation, storage and
disinfection should be provided (see Chapter 7).

� Distributing a stock solution of bleach or water chlorination tablets (e.g. sodium
hypochlorite) at central pick-up points in each neighbourhood for home water
disinfection. Careful instruction is required on the proper use of chlorine solu-
tions and tablets, and this may be possible only where communities are well orga-
nized and there is a history of good relations with the health authorities. Water
purification tablets are an expensive option.

� Providing buckets for collecting water from a safe supply and containers with lids
for storing it.

� Providing blankets and kerosene lanterns for illumination at night.
� Advising people on the status of sanitation systems, and providing temporary alter-

native sanitation facilities if existing systems can no longer be used.

6.3 Short-term shelter in existing buildings
In many situations, such as in northern Iraq and several countries of Eastern Europe
and the former Soviet Union during the 1990s, people may independently seek shelter
in buildings such as schools, community centers, offices, sports facilities, and even railway
carriages and wagons. Such buildings are often also used for organized short-term evac-
uation centers.

The evacuation centre should be as close as possible to the neighbourhood or 
rural community concerned, but far enough from the disaster site to avoid secondary
hazards. This avoids the additional stress and health dangers of a long journey, 
and enables survivors to have access to their former dwellings, which is psychologically
important.

Buildings used as short-term reception areas should be thoroughly inspected by a
suitably qualified person, to ensure that they are not structurally damaged, or sited near
potential secondary hazards.

Such buildings will probably have at least some running water and toilets, and some
may even have kitchens. For large numbers of people, however, these will have to be sup-
plemented. Military barracks or youth camps are usually better equipped for large
numbers of people, but have the disadvantage of often being sited further away from
population centres.

Whatever the buildings used as temporary accommodation, it is very important that
they are only used for a short period, and that they are cleaned and maintained inten-
sively, to avoid a rapid deterioration in environmental health conditions.

The following points should be taken into consideration in relation to buildings used
for temporary shelter (Assar, 1971; United Nations High Commissioner for Refugees,
1999; Sphere Project, 2000):

� People sleeping on beds or mats should have a minimum of 3.5m2 of floor area
or 10m3 of air space. In rooms with high ceilings, double bunk beds may be used.

� Beds or mats should be separated by a minimum distance of 0.75 metres.
� Adequate ventilation is required. The amount of fresh air needed is approximately

20–30m3 per person per hour. It may be necessary to provide mechanical venti-
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lation. Whenever possible, smoking and the use of cooking fires in the shelter
should be strongly discouraged.

� An ambient temperature of 15–19°C is desirable, but lower temperatures can be
tolerated with warm clothing. In cold climates, buildings may need extensive
repairs and modifications for winter conditions, particularly in conflict situations
where windows and insulation material may have been removed or destroyed.

� To avoid very high temperatures in hot climates, buildings can be modified to
increase shade, ventilation and thermal capacity.

� Buildings should have emergency exits and fire escapes; the flues of stoves used
for space heating should extend outside the building; overloading of electrical cir-
cuits should be avoided; lanterns and lamps should be placed or suspended so as
to avoid dangers; and liquid fuels should be stored outside the building. Clear
instructions on fire hazards and safety practices should be displayed in conspicu-
ous places and drawn to the attention of residents; fire-fighting equipment should
be available and properly maintained. A group of volunteers from among the sur-
vivors should be taught about the possible fire hazards and trained in the use of
fire-fighting equipment.

� Access to sufficient water for drinking, cooking, and personal and domestic
hygiene should be provided.

� One wash basin should be provided for every 10 people, or 4–5 metres of wash-
bench for every 100 people; there should be separate benches for men and
women, and waste receptacles at each bench. One shower head is needed for every
50 people in temperate climates and one for every 30 people in hot climates.
Floors must be disinfected daily.

� Arrangements must be made for human waste disposal. Water-flushed toilets may
be available in existing buildings if the water supply has not been interrupted.
Outside latrines should be located within 50 metres of the building, but at least
20 metres away from the kitchen, dining hall and water supply.

� One refuse bin of capacity 50–100 litres should be provided for every 12–15
people. The bins should have tightly fitting lids. Special arrangements for the col-
lection of refuse may be needed if the normal collection service is interrupted.

6.4 Site selection and arrangement of emergency settlements
When existing buildings are not available, one possibility is to use tents or makeshift shel-
ters made of plastic sheets, tarpaulins, or local materials, such as palm thatch, in a secure
location where water, sanitation and food can be provided. Emergency settlements for
refugees and displaced people need to be established rapidly. However, they may be in
service for months or even years, and it is usually impossible to know at the outset of an
emergency how long the emergency settlement will exist. Therefore, the measures listed
below are designed to provide healthy living conditions for disaster-affected people in both
the short term and the long term. Specific long-term issues are discussed in Section 6.5.

The requirements that ensure that temporary camps are healthy environments are
considered below (Assar, 1971; United Nations High Commissioner for Refugees, 1999;
Sphere Project, 2000).

� The site should be free of major water-related hazards such as malaria, onchocer-
ciasis (river blindness), schistosomiasis (bilharzia) and trypanosomiasis (sleeping
sickness). If these diseases are endemic, care should be taken to avoid or control
vector habitats and provide personal protection against mosquitoes, blackflies,
tsetse flies, etc.

� The topography of the land should permit easy drainage and the site should be
located above flood level. Rocky, impermeable soil should be avoided. Land
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covered with grass will prevent dust, but bushes and excessive vegetation can
harbour insects, rodents, reptiles, etc., and should be avoided or cleared. Wher-
ever possible, steep slopes, narrow valleys, and ravines should be avoided. Ideally,
the site should have a slope of 2–4% for good drainage, and not more than 10%
to avoid erosion and the need for expensive earth-moving for roads and building
construction.

� Whenever possible, the area should be naturally protected from adverse weather
conditions.

� Areas adjacent to commercial and industrial zones, exposed to noise, odours, air
pollution and other nuisances should be avoided.

� Areas sufficiently close to blocks or rows of shelters should be identified for sani-
tation and waste management. The residential area of the camp should face the
prevailing wind to avoid odours from latrines.

� There should be ample space for the people to be sheltered and for all the nec-
essary public facilities such as roads, firebreaks (areas without buildings and with
little or no flammable vegetation) and service areas (30m2 per person, or 45m2

per person allowing for small gardens, but not for full-scale agricultural activities).
Areas for public spaces, markets, etc. should be defined from the beginning.

� Food distribution areas should be organized so as to create safe conditions for
people collecting food, as well as for those distributing it.

� To facilitate the management and control of communicable diseases, camps
should hold no more than 10000–12000 people, or should be subdivided into
independent units of no more than 1000 people.

� Drainage ditches should be dug around the tents or other shelters and along the
sides of roads, especially if there is a danger of flooding. Care should be taken to
lead water away from shelters, latrines, health centres, and stores. Persistent areas
of stagnant water that are difficult to drain can be backfilled, or covered with poly-
styrene balls or a thin layer of oil, to control insects. Water points should also have
adequate drainage to avoid mud.

� The site should be provided with at least two access roads for reasons of security
and to reduce the risk of the site being cut off due to floods or other problems
with roads.

� The surface of roads can be sprinkled with water to keep dust down. Sullage waste-
water can sometimes be used to keep down dust on dirt or gravel roads. Restrict-
ing traffic and imposing speed limits can also help to reduce dust.

� Shelters should be arranged in rows or in clusters of 10–12 on both sides of a road
at least 10 metres wide to permit easy traffic flow and access by ambulances or fire-
fighting vehicles. In tented areas, there should be at least 2 metres between the
edge of the road and the tent pegs.

� Built-up areas should be divided by 30 metres wide firebreaks approximately every
300 metres. Firebreaks can be used for locating roads and recreation areas.

� Shelters should be spaced 8 metres apart so that people can pass freely between
them without being obstructed by pegs and ropes. This spacing also helps to
prevent the spread of fire. If this is not possible owing to a lack of space, the dis-
tance between shelters should preferably be at least twice the overall height of
each shelter, and should never be less than 2 metres. A separation greater than 8
metres may lead to open defecation and should be avoided.

� There should be a minimum of 3.5m2 per person inside the shelter in warm cli-
mates where cooking is done outside, and 4.5–5.5m2 per person in cold climates
where cooking is done inside the shelter.

� Shelters may be tents or prefabricated units, or may be built out of plastic sheet-
ing together with timber, stone and thatch. Where plastic sheeting is used, it is
common to provide one piece, 4 metres by 6–7 metres, per household.
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� Small shelters with few occupants are preferable to large shelters with many 
occupants.

� In cold weather, kerosene stoves or other heating appliances should be provided
and people should be instructed in their use; every precaution must be taken to
prevent fires and explosions.

� In the absence of electric lighting, wind-proof kerosene or oil lamps, or battery-
operated lanterns, should be provided for lighting shelters, toilets and roads.

� Natural ventilation should normally be adequate for temporary shelters such as
tents.

� The site chosen should be within reasonable distance of an ample source of good
water and, ideally, near some high ground from which water can be distributed by
gravity; water sources should gradually be improved and protected once basic
needs are satisfied. No one should have to walk more than 500 metres to a water
point, and there should be at least one water point for every 250 people.

� Where there is no piped water, water tanks should be installed on both sides of
the road (see also Chapter 7).

� Refuse bins should be provided (see also section 8.5).
� Latrines or other facilities for excreta disposal should be provided (at least one

toilet per 20 people), and gradually improved as time and resources allow. The
dangers of indiscriminate defecation should be emphasized in health education.
See Chapter 8 for information on emergency excreta disposal. Maintenance of
toilets must be given priority in health education and camp organization (see also
section 8.3).

� Bathing, laundry and disinfection facilities should be provided, and health edu-
cation should emphasize the importance of frequent hand-washing. One double-
sided ablution bench (3 metres long) should be provided for every 50 people (see
Chapter 7).

� The camp site should be cleaned regularly according to a prearranged schedule.
Participation by camp residents in the cleaning of the camp should be encour-
aged. Young residents can be organized into teams responsible for cleaning and
reporting possible health and environment problems.

� Separate accommodation is necessary for unaccompanied children, with provision
for adults (welfare staff and/or community volunteers) to stay with them; there
should be at least one adult per shelter or room. These children may be very dis-
oriented and frightened, and may also have special nutritional needs (United
Nations Children’s Fund, 1986). The shelters should be situated near the nutri-
tional rehabilitation centre and field hospital, and as far from sources of secondary
hazards, noise and contamination as possible.

� In conflict- and famine-related disasters, many people may be suffering from 
malnutrition and debilitation when they arrive, so specialized services such as 
intensive or therapeutic feeding may be needed. Intensive feeding or nutrition
rehabilitation units should be provided with up to 15–30 litres of potable water 
per bed per day. Also, special care needs to be given to latrines and other waste-
disposal facilities used by parents, children and staff. Means for hand-washing by
all staff and parents concerned with child feeding are also important. For the
design and management of therapeutic feeding units, see World Health Organi-
zation (2000a).

6.5 Longer-term issues for emergency settlements
When emergency settlements exist for more than a few weeks, a number of social, envi-
ronmental and health issues need to be considered to ensure that the health and well-
being of the settlement population are sustained and that long-term costs of maintaining
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the settlement infrastructure and services are kept under control. Some of the short-
term risks to health may be managed during the emergency phase, but when commu-
nities are obliged to remain in emergency settlements for a long time, a number of
psychosocial and other health problems associated with alienation, overcrowding, and
loss of control and purpose, demand special attention.

Longer-term settlements need more sustainable and durable water-supply and waste-
disposal systems, laundries and wastewater facilities. As far as possible, these facilities
should be designed and constructed so that local authorities and local residents can
maintain them with a minimum of external resources. Regular monitoring and repair
schedules need to be established and managed.

The need for recreational facilities may become greater. The safety of areas where
children play must be ensured. If a stream or lake offers the opportunity for swimming
or water sports, community volunteers should act as lifeguards.

Children should be prevented from entering dangerous parts of the camp or its envi-
ronment, and encouraged to use recreational areas with swings, seesaws and other
amenities that can be easily made from locally available materials. Fences should exclude
all camp residents from dangerous areas, e.g. those where fuel and pesticides are stored.

In longer-term camps, schools, places of worship, workshops, bakeries, etc., may be
planned or grow up spontaneously. Care should be taken to provide them with appro-
priate and adequate water-supply, sanitation and drainage systems.

Where camp inhabitants spontaneously set up workshops or carry out commercial
activities—a sign of social and emotional health and much to be encouraged—care
should be taken to ensure that there are no health hazards, such as smoke or fire from
a bakery or pottery, liquid effluent, and flies from an abattoir or butchery. It may be
best to zone the camp so that such activities are confined to an industrial quarter.

6.6 Community participation in environmental health management
Community participation is the key to success in camp management and in prepared-
ness planning and health education. Enabling people to participate in the decision-
making process and implementation of environmental health measures is an important
part of empowerment and building resilience.

Committees, including representatives of camp inhabitants and camp authorities,
should be set up to involve residents in issues such as camp management, land use,
health, water supply and sanitation. In this way, the needs and views of those living in
the camp can be voiced in an organized forum. Difficulties in such matters as the dis-
tribution of water, or the taste of treated water, can quickly be brought to the attention
of the health authorities, and the committee can suggest solutions. This participatory
approach is much more likely to be effective in finding solutions than a centralized, top-
down approach.

Participation also empowers the inhabitants, who are in danger of becoming passive,
dependent and depressed in a camp environment. The camp will, in effect, become their
home for some time. Participation in decisions about the layout of the camp and the
gradual improvement of the facilities can increase residents’ sense of being at home.

It is very important to ensure that the women in the camp are adequately represented
on the camp health committee. Special arrangements may have to be made to involve
women in decision-making, even where they are not normally seen in public or involved
in public affairs.

Basic sanitation regulations (e.g. those concerning the disposal of wastes, the times
and places for various uses of streams or other water sources, etc.) should be discussed
with the health and land-use committee. In this way, it is more likely that people will
cooperate and that conflict will be minimized.
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6.7 Further information
For further information on:

— site selection and layout, see: United Nations Children’s Fund (1986), Delmas &
Courvallet (1994), Shook & Englande (1992), Good (1996b), Jensen (1996),
Chalinder (1998), Adams (1999), United Nations High Commissioner for
Refugees (1999), Sphere Project (2000), Davis & Lambert (2002);

— shelter, see: Davis (1981), Howard & Spice (1981), United Nations Office of the
Disaster Relief Co-ordinator (1982b), Médecins Sans Frontières (1997b), United
Nations High Commissioner for Refugees (1999), Sphere Project (2000), Davis &
Lambert (2002).
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