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2.1. Understanding the nature of risk 
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Disaster risk is part of every day. Awareness of risk is therefore a necessary condition to engage
in disaster risk reduction. The focus on risk management, rather than on the disaster event,
reflects a proactive attitude for dealing with potential threats to social and materials assets, before
they are lost. The analysis and lessons learned from prior experiences of disasters help to define
profiles of risk attached to people, activities and places that share attributes, in the face of partic-
ular potential sources of damage. Understanding risk relates to the ability to define what could
happen in the future, given a range of possible alternatives to choose from. Assessing risks,
based on vulnerability and hazard analysis, is a required step for the adoption of adequate and
successful disaster reduction policies and measures

This chapter will discuss briefly:
• The nature of risk, with emphasis on the linkages between hazards and vulnerability.
• The emerging trends in disaster impact, hazard and vulnerability patterns.
• Risk analysis and assessments with examples of application of these methodologies.

Levels of risk awareness depend largely upon
the quantity and quality of available information
and on the difference in people’s perceptions of
risk. People are more vulnerable when they are
not aware of the hazards that pose a threat to
their lives and assets. Risk awareness varies
among people, communities, agencies and gov-
ernments, according to their particular percep-
tions. These can be influenced by the knowledge
of hazards and vulnerabilities, as well as by the
availability of accurate and timely information
about them. 

Two elements are essential in the formulation
of risk: the probability of occurrence for a
given threat – hhaazzaarrdd;; and the degree of sus-
ceptibility of the element exposed to that source
– vvuullnneerraabbiilliittyy.. The negative impact, or the
disaster, will depend on the characteristics,
probability and intensity of the hazard, as well
as the susceptibility of the exposed elements

based on physical, social, economic and envi-
ronmental conditions.

The recognition of vulnerability as a key ele-
ment in the risk equation has also been
accompanied by a growing interest in linking
the positive capacities of people to cope, with-
stand and recover from the impact of haz-
ards. It conveys a sense of the potential for
managerial and operational capabilities to
reduce the extent of hazards and the degree
of vulnerability. This awareness is reflected
by the incorporation of capacity in the risk
equation:

Social dimensions are intimately linked to the
decision-making process to deal with disaster
risk, as they embrace a range of risk percep-
tions and their underlying causes. 

A closer look at the nature of hazards and the
notions of vulnerability and capacities in the
context of disaster risk, allows for a better and
more comprehensive understanding of the
challenges posed by disaster risk reduction. 

Risk = Hazard (H) x Vulnerability (V) / Capacity (C)
or

Risk = function of ( H and V / C)

Risk
The probability of harmful consequences, or expected

loss (of lives, people injured, property, livelihoods,
economic activity disrupted or environment dam-

aged) resulting from interactions between natural or
human induced hazards and vulnerable/capable 

conditions. 
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While most natural hazards may be inevitable,
disasters are not. By seeking to understand and
to anticipate future hazards by study of the past
and monitoring of present situations, a com-
munity or public authority is poised to mini-
mize the risk of a disaster. It is a measure of
people’s wisdom and a society’s values if a
community is able to learn from the experi-
ences of others, rather than to suffer its own.
There is a wealth of knowledge about the
nature and consequences of different hazards,
expected frequency, magnitude and potential
geographical impacts, but many fewer exam-
ples of lessons learned from them.

Hazards are increasingly dynamic and with
highly varying potential impacts. Due to
changing environments, many countries and
regional organisations call for a greater knowl-
edge of hazard characteristics. Such knowledge
requires additional, more focussed research on
hazards and a greater understanding of their
nature, effects and history. 

A wide range of geophysical, meteorological,
hydrological, environmental, technological,
biological and even socio-political hazards,
alone or in complex interaction, can threaten
living and sustainable development. Hazards
have often been divided into natural, human-
induced technological and increasingly nega-
tive effects of environmental degradation is
being added to this list. 

While natural hazards can be divided into three
broad categories -hydrometeorological, geologi-
cal and biological- the variety, geographical cov-
erage and types of impacts are huge. Forest fires,
for example, are recognised as a natural hazard
but are often referred to as environmental, along
with pest infestation and desertification. In
order to distinguish between different hazard
types, many institutions have developed hazard
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catalogues. A table has been prepared by ISDR
to summarise the current thinking (see next page).

The strong compound relation between differ-
ent types of natural hazards may give the
impression that attempts to catalogue them are
fatuous. At what stage does a landslide, recog-
nised as a geological hazard, becomes a mud-
flow, which is often classified as a hydrological
hazard? In the same vein, primary hazards
often give rise to a myriad of related potential
collateral or secondary hazards. In many cases,
these cause greater threat to a community than
do the primary hazards. Tropical cyclones can
trigger other hazards, in particular storm
surges, flash foods and landslides. Often the
most serious impact of a tropical cyclone comes
from the associated coastal and river floods.
Similarly, damages related to earthquakes are
often caused by landslides, fires, tsunamis, and
floods.

All communities – urban or rural – are vulnera-
ble to most hazards. However, different regions
will be more prone to certain types of hazards
than others. Floods and windstorms are the haz-
ards that most frequently lead to disasters in
Asia, the Pacific, Europe and North America,
while it is droughts and epidemics that are
reported in African countries. In contrast, Pacif-
ic and Caribbean islands are most vulnerable to
the effects of tropical cyclones. El Niño events,
floods, volcanic eruptions and earthquakes affect
in greater degree the Andean and Meso-Ameri-
can countries. Even within a specific region,
such as the Pacific, the frequency and intensity of
specific hazards varies from one country to
another. Hydrometeorological hazards are most
common and floods alone account for two-thirds
of people affected by natural hazards. 

In the same way, different levels of income groups
are more or less vulnerable to certain types of haz-

Understanding the nature of natural hazards involves a consideration of almost every physical phenomenon on the
planet. The slow movements in the earth’s mantle – the convection cells that drive the movement of continents and
the manufacture of ocean floors – are the starting point and also the sticking point. They lift mountains and shape
landscapes. They also build volcanoes and trigger potentially catastrophic earthquakes. Like those other invisible
movements that take place on a vast scale through the atmospheric medium –  the carbon cycle and the water cycle
and the nitrogen cycle – volcanoes and earthquakes, along with technological advancements, provide the bedrock of
strong nations, rich industries and great cities. They do, of course, have the potential to destroy them. This is also
what happens with technological hazards and environmental degradation.

Understanding tthe nnature oof hhazards 
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HHAAZZAARRDD 
ppootteennttiiaallllyy ddaammaaggiinngg pphhyyssiiccaall eevveenntt,, pphheennoommeennoonn aanndd//oorr hhuummaann aaccttiivviittyy,, 

wwhhiicchh mmaayy ccaauussee tthhee lloossss ooff lliiffee oorr iinnjjuurryy,, pprrooppeerrttyy ddaammaaggee,, ssoocciiaall aanndd 
eeccoonnoommiicc ddiissrruuppttiioonn oorr eennvviirroonnmmeennttaall ddeeggrraaddaattiioonn..

NNAATTUURRAALL HHAAZZAARRDDSS
Natural processes or phenomena occurring in the biosphere 

that may constitute a damaging event.
Natural hazards can be classified by origin in: geological, hydrometeorological or biological.

OORRIIGGIINN

GGeeoollooggiiccaall hhaazzaarrddss
Natural earth processes or phenomena in
the biosphere, which include geological,
neotectonic, geophysical, geomorphologi-
cal, geotechnical and hydrogeological
nature.

HHyyddrroommeetteeoorroollooggiiccaall hhaazzaarrddss
Natural processes or phenomena of
atmospheric, hydrological or oceano-
graphic nature.

BBiioollooggiiccaall hhaazzaarrddss
Processes of organic origin or those con-
veyed by biological vectors,  including
exposure to pathogenic micro-organisms,
toxins and bioactive substances 

PPHHEENNOOMMEENNAA // EEXXAAMMPPLLEESS

• Earthquakes, tsunamis; 
• Volcanic activity and emissions;
• Mass movements i.e.: landslides, rock-

slides, rockfall, liquefaction, submarine
slides;

• Subsidence, surface collapse, geologi-
cal fault activity.

• Floods, debris and mud flows;
• Tropical cyclones, storm surges, thun-

der/hailstorms,  rain and wind storms,
blizzards and other severe storms;

• Drought, desertification, wildland
fires, heat waves, sand or dust storms;

• Permafrost, snow avalanches.

Outbreaks of epidemic diseases, plant or
animal contagion, and extensive infesta-
tions.

TTEECCHHNNOOLLOOGGIICCAALL HHAAZZAARRDDSS
Danger originating from technological or industrial accidents, dangerous procedures, infra-

structure failures or certain human activities, which may cause the loss of life or injury,
property damage, social and economic disruption or environmental degradation. Sometimes
referred to as anthropogenic hazards. Some examples: industrial pollution, nuclear activities
and radioactivity, toxic wastes, dam failures; transport, industrial or technological accidents

(explosions, fires, spills)

EENNVVIIRROONNMMEENNTTAALL DDEEGGRRAADDAATTIIOONN
Processes induced by human behaviour and activities (sometimes combined with natural

hazards), that damage the natural resource base or adversely alter natural processes or
ecosystems. Potential effects are varied and may contribute to an increase in vulnerability

and the frequency and intensity of natural hazards.
Some examples: land degradation, deforestation, desertification, wildland fires, loss of biodiversity,

land, water and air pollution, climate change, sea level rise, ozone depletion.

NOTES: 
1. Hazards can be single, sequential or combined in their origins and effects.
2. Some hazards may have natural or human-induced origin, i.e. wildland fires and desertification, in such a case they may be

classified as hydrometerological hazard or refered to environmental degradation.

Hazard cclassification
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Graphic elaborated by ADRC from OFDA/CRED international disaster database
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ards. While droughts affect primarily the lower
social classes, the impact of earthquakes and floods
are more evenly spread out between society.

Understanding tthe nnature oof 
vulnerability aand ccapacity

Over the past thirty years there has been a signif-
icant and important development in the under-
standing about what makes people, social, eco-
nomic and environmental assets susceptible to
hazards. The concept of vulnerability may have
been referred to first by engineers, in considering
construction values and building designs related
to levels of resistance to physical forces exerted by
earthquakes, wind and water. 

During the 1980s and 1990s, there was a growing
interest in the linkages between disasters and

development. Originally focussed on considering
primarily the impact of disaster on development, it
was then expanded also to address the impact of
development on the toll of disaster related damage.
This expressed a new range of socio-economic and
environmental concerns built around the notion of
vulnerability. 

In parallel with this expanded interest on the rela-
tionship between disasters and development during
the last decades, the role of community participation
as well as people’s general coping capacities was also
recognized as key elements in explaining disaster
risk. The creative link between the negative condi-
tions with which people live, and the often over-
looked positive attributes which they also possess,
underline the importance of socio-economic dimen-
sions of risk. However, it remains a challenge to
encourage the identification of locally available
strengths and capacities to reduce risk to hazards.
The importance of exposing capacities hidden in
non-disaster times becomes a critical task for disas-
ter risk reduction. Capacity apply to all levels of
society and social organizations, and a broad range
of physical, social, economic and ecological consid-
erations. 

Vulnerability is a reflection of the state of the indi-
vidual and collective physical, social, economic and
environmental conditions at hand that are shaped
continually by attitudinal, behavioural, cultural,
socio-economic and political influences at the indi-
viduals, families, communities, and countries. 

Governed by human activity, vulnerability cannot be
isolated from ongoing development efforts, and it
therefore plays a critical role in the social, economic
and ecological spheres of sustainable development. 

Vulnerability
A set of conditions and processes resulting from physical, social,
economical and environmental factors, which increase the sus-

ceptibility of a community to the impact of hazards.  

Coping ccapacity 
The manner in which people and organisations use existing
resources to achieve various beneficial ends during unusual,

abnormal, and adverse conditions of a disaster event or process. 

Risk is rooted in conditions of physical, social, economic and
environmental vulnerability that need to be assessed and man-

aged on a continuing basis. The primary objective is to mini-
mize exposure to hazards through the development and reliance
on individual and societal capabilities and institutional capaci-

ties that can withstand potential loss or damage

EEccoonnoommiicc

SSoocciiaall

EEccoollooggiiccaall

PPhhyyssiiccaall

IInntteerraaccttiioonn ooff
vvuullnneerraabbiilliittyy
ffaaccttoorrss
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susceptibility. Deeply rooted beliefs that are destiny ori-
ented or pose a fatalistic vision of disasters, can reflect a
religious or ideologically inherited sense of vulnerability,
and these people may present a great challenge in mov-
ing towards the acceptance of a culture of prevention
and protection.

Social vulnerability is also linked with other factors, like
the state of domination and power relations in the con-
cerned society. A great social cohesion and regulation
improves the coping capacities, whereas social insecuri-
ty increases vulnerability. In this sense, the decline of
traditional structures, civic groups or communities for-
merly engaged in the collective well being, or in the pro-
tection of the weakest people, can strengthen the disas-
trous consequences of a hazard. 

Organizational and governance structures play an
important role in the level of social vulnerability. 

EEccoonnoommiicc ffaaccttoorrss:: Levels of vulnerability are highly
dependent upon the economic status of individuals, com-
munities and nations. The poor are in general far more
vulnerable than economically better off sectors of society.
This relates both to the proportional possibility of higher
losses when a disaster strikes, and to the capacity to
recover from disasters. The links between the eradication
of poverty, impact consequences on recovery conditions
from natural disasters, and the state of the environmental
resource base upon which both depend are crucial. 

Economic vulnerability also includes levels of individ-
ual, community and national economic reserves, levels
of debt and the degree of access to credit and loans as
well as insurance. An economy lacking in diversity is
generally more vulnerable. Similarly, inadequate access
to critical and basic socio-economic infrastructure,
including communication networks, utilities and sup-
plies, transportation, water, sewage and health care facil-
ities increase people’s exposure to risk. 

EEccoollooggiiccaall ffaaccttoorrss:: The discussion of environmental
aspects of vulnerability covers a very broad range of issues
in the inter-acting social, economic and ecological aspects
of sustainable development as it relates to disaster risk
reduction. The key aspects of environmental vulnerability
can be summarized by the following five distinctions: (see
page 60 diagram on “Environmental degradation”)

• The extent of natural resource depletion. 
• The state of resource degradation. 
• Loss of resilience of the ecological systems.
• Loss of biodiversity.
• Exposure to toxic and hazardous pollutants.

The figure below illustrates the four broad areas in
which different aspects of vulnerability can be grouped.
They are depicted by intersecting circles to show that all
spheres interact with one another. 

PPhhyyssiiccaall ffaaccttoorrss:: This concept is conventionally asset-
oriented, and comes from the schools of land use plan-
ning, engineering and architecture. Physical aspects of
vulnerability, although continually broadening in scope,
still mainly refer to the location considerations and sus-
ceptibilities of the built environment. It may be
described as exposure to hazards – “living in harms
ways” or “being in the wrong place at the wrong time.”
Physical vulnerability may be determined by aspects
such as density levels, remoteness of a settlement, its sit-
ing, design and materials used for critical infrastructure
and for housing.

SSoocciiaall ffaaccttoorrss:: Social vulnerability is linked to the level
of well being of individuals, communities and society. It
includes aspects related to levels of literacy and educa-
tion, the existence of peace and security, access to basic
human rights, systems of good governance, social equi-
ty, positive traditional values, knowledge structures, cus-
toms and ideological beliefs, and overall collective orga-
nizational systems. 

Some groups are more vulnerable than others, main-
ly those less privileged in class and caste structures,
ethnic minorities, the very young and very old, and
other disadvantaged and marginalized segments of
the population. Gender issues, particularly the role of
women, are also important. In many societies, women
have a primary responsibility for domestic life, essen-
tial shelter and basic needs. Therefore, women are
more likely to become more burdened, or more vul-
nerable in times of crisis. 

Public health, concerning physical, mental and psycho-
logical well being, is a critical aspect of social vulnera-
bility. The disabled, of whom there are hundreds of mil-
lions world-wide, are particularly susceptible, as their
evacuation and continued care is severely hampered
during disasters. Predisposition to infection, exaggerat-
ed exposure to communicable diseases, lack of defensive
mechanisms, insufficient basic infrastructure, especially
water supply and sanitation, as well as inadequate health
care facilities and supplies, are all expressions of
increased vulnerability. 

Levels of literacy and training, traditional knowledge
systems, and access to information on disaster risk and
measures, as well cultural aspects, such as indigenous
beliefs, traditions and ways of coping also shape levels of
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