General Description of global water problems
The Dublin principles and internationally agreed
conventions provide a basis for water security. These
principles and norms must be translated into
practice. The Framework for Action, summarised
here, provides a structure for doing this.
Efforts to achieve water security —at all levels—
constitute a key component of strategies to meet
agreed International Development Targets for 2015
related to reducing poverty, improving health,
eliminating malnutrition and maintaining a healthy
environment. A key step in meeting these targets
would be the universal adoption of specific water
security targets. These global targets can only be
achieved if each country sets its own national water
security targets and a timetable for achieving them.
Clear definitions and indicators will need to be
developed for each target and a detailed assessment of
the resources needed required to achieve them, as well
as a monitoring system to measure progress.
Indicative Global Water Security Targets
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• Comprehensive policies and strategies for
integrated water resources management (IWRM) in
process of implementation in 75% of countries by
2005 and in all countries by 2015.
• Proportion of people not having access to hygienic
sanitation facilities.
• Proportion of people not having sustainable access
to adequate quantities of affordable and safe water
reduced by half by 2015.
• Proportion of people not having sustainable access
to adequate quantities of affordable and safe water
reduced by half by 2015.
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• Increase water productivity for food production
from rainfed and irrigated farming by 30% by 2015
• Reduce the risk from floods for 50% of the people
living in floodplains by 2015.
• National standards to ensure the health of
freshwater eco-systems established in all countries
by 2005, and programmes to improve the health of
freshwater eco-systems implemented by 2015.
4th World Water Forum
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As the 21st century opens, many urgent issues
compete for the attention of the public and politicians.
The message of water security, and recognition of its
pivotal role in sustainable development, must be
brought to the attention of those at the highest
political level. Inevitably, it is the poorest countries and
the poorest people (usually women and children)
within those countries who suffer the worst effects of
the water crisis. Most water-related problems manifest
themselves at the local level, although they
interconnect with water problems elsewhere and
cannot be solved independently.
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As the impacts of natural and especially water related
disasters on human livelihoods are constantly
increasing, the correct management of these risks
becomes more necessary than ever. In this sense, this
thematic document seeks to provide a sound basis for
discussion on the Risk Management theme at the
Fourth World Water Forum in Mexico City. It
represents the outcomes of a consultative process
initiated by the Beacons of Risk Management in late
2004 and culminated in a virtual workshop held in late
2005.
The increasingly serious economic impacts of
water-related disasters, has continued during the past
half century. Poor and developing countries are
evidently the hardest hit, both in number of affected
people and in the economic impacts on national
economies. Over the last 30 years the number of lives
lost to natural disasters has declined and levelled off
at about 80,000 per year, but the number of people
affected and estimated economic losses have been
steadily increasing. In recent times, 90% of natural
disasters are weather and climate related and the
death toll from these hydrometeorological disasters
has accounted for 71% of all deaths due to natural
disasters.
Risk is part of daily life of human beings. The
struggle against extreme events like floods and
droughts is as old as mankind. But in the last decades
new challenges have changed the circumstances and
are likely to influence the debate on risk management
at the 4th World Water Forum:
• Climate change and the therewith associated
increasing uncertainty of the future.
• The increasing use of water and land resources and
the decreasing acceptance of risk by the general
public.

• The need for basin-wide approaches within the
concept of integrated management strategies.
• The increasing urbanization in risk-prone areas and
the consequential rise in exposure to hazards.
• The expectations put into science and technology
to mitigate risk and the uneven worldwide
distribution of knowledge.
The impacts of disasters are directly linked to the
coping capacity of the affected communities, but the
phenomena are of a global concern. This
consideration leads to the central premise of the
4th World Water Forum, that local actions are required
to be taken in order to meet these global challenges.
Virtually every aspect of water management
involves taking decisions about appropriate levels of
risk, but within this thematic area discussions will
focus on extreme events such as failure of water
infrastructure, due to natural or man-made
conditions, and especially the effects of extreme
climatic events, such as flooding and drought. Risk
produced by extreme climatic conditions is a
function of the magnitude of the hazard, the
degree of exposure of a society or community to
the hazard and the vulnerability of society against
damage due to the hazard. The management of risk,
therefore, has to take into account all these three
components and form a systematic process
comprising all forms of activities, including structural
and non-structural measures to avoid or to limit
adverse effects of hazards. There is need to take into
account risks emanating from extreme events into
the development process in general and water
resources management in particular. Water
management should learn how to factor water hazard
risks along with compounding pressures, such as

The effectiveness of the risk management cycle
in reducing risks and damages depends on the
political will to apply the risk management
principles in development planning, the existence of
well-defined institutional responsibilities and a
democratic process of consultation and social
control with effective governance. It sums up to a
fundamental move beyond disaster response and
reaction, towards anticipation and mitigation.
Strategies to minimize risks will vary
considerably according to the type of hazard and
the society. While global climate change can
actually modify the frequency of hazards and the
hydrological cycles, it affects to a much lesser
degree both “exposure” and “vulnerability”; the
latter being influenced essentially by the expansion
of world population and developmental activities in
the areas of high risk. The peculiarities of the
different water-related hazards, such as floods and
droughts, and the appropriate management
strategies form a major aspect in this thematic
document and should as well be considered in depth
during the discussions at the World Water Forum. A
further emphasis is put on the risk management to
cope with man-made hazards, such as technical
failures and water pollution.
The development and the respect of water ethics
becomes a key element of successful implementation
of integrated and sustainable water resources and
risk management. Since absolute safety against risks
cannot be achieved, one basic question is how far
the efforts to protect a community shall go. A
sensible balance has to be held between short-term
concentrated interests and long-term dispersed
beneficiaries.
In relation to water resources management, and
particularly when dealing with hazards, hydrosolidarity is of specific concern. The following
aspects should be considered:
• The consideration of the basin as the basic
planning unit and the participation of all the
stakeholders have to be ensured.
• The humanitarian solidarity should be formalized
and optimized.
• A better integration of ecological values with
economic considerations has to be developed.
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demography, land use, including urbanization and
deforestation, and climate. Consequently, Integrated
Water Resources Management (IWRM) should
incorporate risk management principles.
An integrated risk management approach consists
of systematic actions in a cycle of preparedness,
response and recovery. These actions are taken,
depending on the conditions of risk and social,
economic and physical settings, with major focus on
reducing vulnerability and improving resilience.
These have to be addressed through local actions to
overcome the global challenges.
Preparedness consists of preventive and
precautionary measures to prepare for an event before
it occurs. It aims at minimizing the effect of
development activities on accentuating the magnitude
of hazards, reducing the exposure to natural hazards
and minimizing the socio-economic vulnerability of
people and material assets exposed to these hazards.
Prevention deals with long-term planning and is
incorporated into the development process.
Preparation deals with reducing the vulnerability at
local level and limiting the extent of adverse impact of
the inevitable event in the short-term. Stepping up
investments in structural measures is necessary to
reach “water security”, i.e. coping with too much or
too little water. But the strategy should incorporate
also the non-structural measures and include coping
with risks. There is a need to build up the resilience to
hazards in society, through a participatory assessment
of risks, vulnerabilities and capacities linked to action
planning by communities. Furthermore, an adequate
transfer of new technological developments and
knowledge dissemination, in particular to the Least
Developed Countries, is urgently needed.
Response consists of measures that limit the
effects of exposure to a hazard, and its duration. It
mainly focuses on alerting people, rescuing victims and
providing assistance in cases of need. But it also
includes immediate measures to prevent further
adverse impacts, provisional reconditioning of
important infrastructure and documenting events.
The Recovery phase aims at enabling the
economic and social activities to return to normal
with a minimum delay. It also involves the analysis
of the disaster in order to learn lessons and integrate
corrective measures into prevention and
preparedness plans.

4th World Water Forum
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Common to all the phases of risk management are
some crucial crosscutting aspects. Considering the
financial side of the issue, the international
development and financial institutions should focus
more on disaster risk reduction and move from
response to preparedness to risks. To be able to make
the most adequate use of the available funds,
institutional development and cooperation on
different levels is necessary. This might, in some cases,
require some substantial institutional reform; the key
to successful risk management being not only a sound
legal basis, but obviously also its reliable enforcement.
Capacity development programmes for water
managers, as well as public awareness raising
programmes on risk management are direly wanted,
as despite the uncertainties and limited
understanding, the potential human, economic and
environmental impacts are so high that actions to
mitigate and to adapt cannot be delayed further.
Along with capacity building, the application of
science, technology and knowledge has to be fostered.
Here, the inequality of knowledge and technology
between the global and the local scale poses the
biggest challenge.
Finally, risk management strategies will evolve
with every new disaster and thus, their effectiveness
has to be monitored somehow and the most
appropriate assessment tools have to be found out.
Reasonable targets, like halving the number of losses
of human lives due to water related disasters by 2015
should be sufficiently motivating for the international
community.
This thematic document on Risk Management is
supposed to serve as a discussion basis at the
4th World Water Forum and it has already undergone
an extensive preparatory process. This includes the
creation of a preliminary baseline document that has
been discussed and commented through the
preparatory process to the Forum, including the
Regional Process and a virtual workshop.
As the first part of this document concentrates on
general risk management approaches specific to the
hazards without considering the specificities of
different regions, the approaches favoured in various
parts of the world have been included to further
complement the document. This section was based on
the outcomes of the regional preparatory processes of
Africa, Asia, America and Europe.

As final conclusions of the preparatory process,
seven key messages, which should be seriously
considered at the 4th World Water Forum, could be
formulated and should hopefully be seen as valuable
perspectives of Risk Management in the future.

1. GENERAL
INTRODUCTION

Figure 1: Origin of natural disasters
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Source: International Strategy for Disaster Reduction (ISDR)

Poor and developing countries are evidently the
hardest hit, both in number of affected people and
in the economic impacts on national economies.
Richer countries are certainly not exempt, as
witnessed by the recent catastrophe caused by
hurricane Katrina in the southern United States.
While more affluent people and economies can be
severely crippled, they generally have a stronger
safety net and insurance system. To illustrate the
economic impact in relative terms, between 1985
and 1999 the Least Developed Countries (LDC) lost
13.4% of their GDP to disasters and developed
countries just over 4%. Management of waterrelated risks has great impact on the capacity of
many developing countries to achieve the
Millennium Development Goals.
Moreover, vulnerable populations everywhere are
further crippled by economic insecurity in the form
of a lack of incomes, access to savings, employment
with social protection, education, and control over
productive resources prior to the onslaught of a
disaster. Poor, uneducated women whose lives are
marred by a lack of such assets, in addition to
extensive domestic responsibilities, are especially
and clearly at risk, making them economically
vulnerable long before a natural disaster occurs.
The death toll from hydrometeorological disasters
has accounted for 71% of all deaths due to natural
disasters. Over the last 30 years the number of lives
lost to natural disasters has declined and levelled off
at about 80,000 per year, but the number of people
affected and estimated economic losses have been
steadily increasing (see Figure 2). Individually, waterrelated hazards could turn into disasters killing
thousands of people in a single event, such as in the
case of the tsunami in the Indian Ocean in December
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A. Facts
The increasingly serious economic impacts of natural
disasters, and in particular the water-related natural
disasters, has continued during the past half century.
The International Federation of Red Cross and Red
Crescent Societies, for instance, keeps records of the
type and number of reported disasters, the number of
people reported killed and affected by disasters, and
damage estimates by country. Their data reveal clearly
that, in recent times, 90% of natural disasters are
weather and climate related. In the decade 1993-2002,
drought and famine accounted for 82% of all the
people affected in Africa, 48% in Oceania and 35% in
the Americas, whereas floods accounted for 69% of
those affected in Asia. Since the 1970s the number of
water-related natural disasters has tripled (see Figure
1), while the economic costs, excluding the December
2004 tsunami event, have risen 5-fold (from $US 131
to over 600 billion/year).

2004, where more than 230,000 people died and
several thousands are still missing. The economic
impact has been devastating in the areas impacted by
the event.

Figure 2: People affected by natural disasters

700

In million

600
500
400
300
200
100

A) Climate change is likely to impact climate
variability, making extreme events more severe and
more frequent and is expected to change
hydrological cycles. This increased variability will
be accompanied by higher uncertainty, influencing
decision-making in planning and economic
development. As these changes are not yet
predictable, the effective dealing with uncertainty
represents a new challenge, not only to the water
sector. The development of methods to tackle this
challenge, like “climate proofing” tools, is therefore
highly opportune and necessary.
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likely to influence the debate on risk management at
the 4th World Water Forum:

Source: ISDR

However, unlike economic damages, the social
effects of natural disasters, particularly human
suffering related to physical and mental distress as a
result of loss of and separation from loved ones, and
loss of jobs and homes is extremely difficult to
quantify.
Another significant and crucial component related
to the social effects of disasters is that ”wherever
they hit, pre-existing structures and social conditions
determine that some members of the community will
be less affected and others will pay a higher price”.
One such difference that determines how people are
affected by such disasters is gender. There is evidence
that many more women and children than men died
in Aceh province, Indonesia, India and Sri Lanka in
December 2004. In one case up to 80% of the village
population confirmed dead were women.
Besides losses to humans and their property,
natural disasters can also cause damage to cultural
assets. These losses are not necessarily measurable by
economic scales.
B. Challenges
Risk is part of daily life of human beings. The struggle
against extreme events like floods and droughts is as
old as mankind. But in the last decades new
challenges have changed the circumstances and are

B) Increasing world population and economic growth
lead to a more intense use of water and land
resources. Even under stable climatic conditions,
but even more in view of likely climate change, the
intensified use will lead to more frequent deficits,
thus making water a scarcer and more valuable
good. Parallel to the intensified use, the general
public is less and less willing to accept risk. This is
likely to result in social conflicts and even armed
hostilities.
C) There is a rising awareness of the need for an
integrated water resources management,
considering the river basin as the basic planning
unit. This brings into focus the concept of
involvement of all stakeholders at local, basin
national and international levels. The building up
of ‘hydro-solidarity’ implies a higher ethical
involvement of citizens in their interaction with
water, particularly during crisis.
D) Today a continuously increasing part of the world’s
population is living in risk-prone areas. Many mega
cities and economically important centres are in
fact located either on the coast or in low lands,
thus presenting a large damage potential in case
of extreme events. By this urbanisation process,
hazards are increasingly transforming into
disasters, putting development and poverty
reduction at risk and increasingly moving us away
from achieving the Millennium Development Goals.

Although these are worldwide trends, actions to build
resilient communities and to prepare to meet the
challenges have to be more and more taken locally.
C. Scope of the theme
Risk is characterised by uncertainty and the related
potential damage. It is proposed that this framework
theme concentrate on exceptional events with large
damages and that risk management should consider
extraordinary measures. If a definition of “exceptional”
is necessary, it may be proposed from the
hydrometeorological point of view that events that are
within one standard deviation of the observed series
are considered as normal events, which corresponds to
return periods of about 10 years. This definition may
be of little use in some cases, because poorer societies
cannot afford high protection levels against rare
events.
A more useful definition may be the one used by
the International Strategy of Disaster Reduction (ISDR),
which is based on the coping capacity of the affected
society. A disaster is therefore:
“A serious disruption of the functioning of a
community or a society causing widespread human,
material, economic or environmental losses which
exceed the ability of the affected community or
society to cope using its own resources.”
This implies that there are local disasters that can
be dealt with by local or regional disaster assistance
organisations and that there are regional or even
national disasters that require national or international
assistance. This definition only implicitly includes the
terms “frequent” or “exceptional”, since a society

adapts to frequent events, even if that only means
having the capacity for timely evacuation of the
endangered area. The definition also implies that the
size of a disaster is related to the specific society
affected, that one of the most important risk
management measures is to increase the coping
capacity, and it illustrates the fact that the weaker are
usually the most severely affected by natural disasters.
Risk is an integral part of social and economic
processes and is often increased by human
interference with natural hydrometeorological
processes. Virtually every aspect of water management
involves taking decisions about appropriate levels of
risk. These decisions may be divided into five broad
categories:
157

- variation in supply compared to demand,
- water quality,
- competing demands for water,
- failure of water infrastructure, and
- the effects of extreme climatic events.
The first three categories are associated with normal
uncertainty and are the focus of integrated water
resources management. These topics will be discussed
at the 4th World Water Forum under other thematic
areas. Failure of water infrastructure, due to natural or
man-made conditions, and the effects of extreme
climatic events, such as flooding and drought, will be
discussed within this thematic area on the basis of this
document.
D. “Local actions for global solutions”
The above considerations lead to the central premise
of the 4th World Water Forum that local actions are
required to be taken in order to meet these global
challenges. It should always be remembered that
chance and risk are a pair. In order to survive, chances
must be taken, which implies that risks must be taken.
Risks are increased or mitigated by a number of
local or regional actions, which, when summed up,
show their effect on the whole watershed and over the
long time scale. Therefore, the 4th World Water Forum
will privilege the value of local knowledge, experience
and action, as a key factor in the success of water
policy-making. The Forum expects concrete and policyoriented outputs with respect to:

4th World Water Forum

E) There is a rising concern that damages resulting
from water-related disasters are growing
disproportionately worldwide. Additionally,
population growth, economic progress and
development in general bring as a consequence the
presence of more valuable assets that are being
exposed to natural hazards. Hence, there is a
widespread expectation that technological and
scientific advances should ensure greater
protection against the impacts of natural disasters
than in the past. This requires an availability of
professional capacity to deal with complex issues
that is distributed only very heterogeneously across
the world.

- mainstreaming of disaster risk reduction policies in
development planning, particularly in integrated
water resources management,
- formulation of strategies for local adaptation to
climate change and variability as well as to other
extreme natural phenomena,
- formulation of strategies to deal with social conflict
and the threat of armed conflict, and
- crafting local water ethics and hydro-solidarity.

4th World Water Forum
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2. RISK MANAGEMENT

Figure 3: Elements of Risk
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(Source: Associated Programme on Flood Management)

In accordance with the ISDR Terminology (2004),
Disaster Risk Management comprises:
"The systematic process, administrative decisions,
organisation, operational skills and abilities to
implement policies, strategies, and coping
capacities of the society and communities to
lessen the impacts of natural hazards and related
environmental and technological disasters”.
This comprises all forms of activities, including
structural and non-structural measures to avoid
(prevention) or to limit (mitigation and preparedness)
adverse effects of hazards.
Higher population pressures on natural resources
are forcing people to carry their socio-economical
activities to areas exposed to natural hazards,
compelling them to take higher risks in search of
livelihoods. The increase in the economic
infrastructure in hazard-prone areas and
development activities that have the potential to
increase the magnitude of hazards, have
considerably increased risk over the past decades. A
risk culture that allows and enables us to assess,
evaluate and reduce the prevailing risks and their
escalation due to development activities is required.
There is need to take into account risks
emanating from extreme events into the
development process in general and water resources
management in particular. Sustainable development
should take account of hydrological variability
through appropriate risk management policies in all
climatic zones and hydrological regimes. Integrated
Water Resources Management (IWRM) should
incorporate risk management principles in dealing
with extreme hydrological events like floods and
droughts.
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A. The Risk Management Cycle
Risk produced by extreme climatic conditions is a
function of the magnitude of the hazard, the degree of
exposure to the hazard and the vulnerability of society
against damage due to the hazard (see Figure 3).
Vulnerability is a combination of complex and
interrelated set of mutually reinforcing and dynamic
factors that increase the susceptibility of a community
to the impact of hazards. The nature of these factors
can be physical, economic, social, political, technical,
ideological, cultural, educational, ecological and
institutional. Various agencies have developed sets of
indicators that can be used to approach and respond
to vulnerability issues.

(Source: Swiss Civil protection)

Preparation deals with reducing the vulnerability at
local level and limiting the extent of adverse impact
of the inevitable event in the short-term.
Response consists of measures that limit the
effects of exposure to a hazard, and its duration. It
mainly focuses on alerting people, rescuing victims
and providing assistance in cases of need. It also
includes immediate measures to prevent further
adverse impacts, provisional reconditioning of
important infrastructure and documenting events.
The Recovery phase aims at enabling the
economic and social activities to return to normal
with a minimum delay. It also involves the analysis of
the disaster in order to learn lessons and integrate
corrective measures into prevention and preparedness
plans.
It is important to understand that while a nation’s
planning capabilities, technological tools and
methods might be adequate, the capacity to enforce
these plans may be affected by political
considerations and thus become close to nonexistent.
Short-term political gains are frequently obtained at
the cost of hindering long-term risk management
(the “if it is not in my term then it is not my
problem” syndrome). The political functionaries are
judged by the public who, driven by short-term gains
due to lack of knowledge of risk, vulnerability or
exposure, may demand actions that might not be in
the long-term interest of the society as a whole. The
effectiveness of the risk management cycle in
reducing risks and damages depends on the political
will to apply the risk management principles in
development planning, the existence of well-defined
institutional responsibilities and a democratic process
of consultation and social control with effective
governance. It sums up to a fundamental move
beyond disaster response and reaction, towards
anticipation and mitigation.

Preparedness consists of preventive and
precautionary measures to prepare for an event before
it occurs. It aims at minimizing the effect of
development activities on accentuating the magnitude
of hazards, reducing the exposure to natural hazards
and minimizing the socio-economic vulnerability of
people and material assets exposed to these hazards.
Prevention deals with long-term planning and is
incorporated into the development process.

B. Preparedness
Prevention
Prevention impacts all three elements of risk, that is:
magnitude of the hazard, exposure to hazard and
vulnerability to hazard. In the classical sense it
means protection by structural measures against
exposure, for example by building dikes. In a broader
sense it encompasses any measure to decrease
exposure, prevent an increase in hazard magnitude

Water management should learn how to
factor water hazard risks along with
compounding pressures, such as demography,
land use, including urbanization and
deforestation, and climate.

Figure 4: Risk Management Cycle
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An integrated risk management approach provides
measures for preventing a hazard turning into a
disaster. It consists of systematic actions in a cycle of
preparedness, response and recovery (see Figure 4) and
should form part of IWRM. These actions are taken,
depending on the conditions of risk and social,
economic and physical settings, with major focus on
reducing vulnerability and improving resilience. These
have to be addressed through local actions to
overcome the global challenges.
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• Reconstruction
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through appropriate land use, and reduce
vulnerability by adopting appropriate construction
standards.

Protection works
The types of structural protection works are
numerous and must be adapted to the type of
hazard. Since 100% protection is not possible, any
prevention measure has a predefined protection
target or design standard. This target varies
according to the economic and social values to be
protected and according to the economic capacity of
the society to protect them. These protection targets
often are or become insufficient, either because
knowledge of the hazard has improved (e.g. climate
change) or due to an increase of the values to be
protected (i.e. population development). There is
always a residual risk associated with such measures.
In all such cases prevention measures have to be
accompanied by worst-case scenario emergency
planning, which forms a key element of
preparedness. Regular inspection, maintenance and
the effective execution thereof on the basis of
watershed areas should be included in policies on
effective risk management.
Unfortunately, the geopolitical evolution of the
world in recent times creates the need to take
voluntary man-made hazards into consideration and
eventually the guarding of particularly large
structures whose destruction would have a
disastrous impact on their surrounding.
Adapting land-use plans
Knowledge about the hazard is a prerequisite for a
successful mitigation. Hazard and risk maps must be

established, even if only a residual risk exists.
Avoiding exposure to the hazard by keeping hazard
zones free of intensive economic use is a frequently
recommended concept. However, it cannot be
applied universally. In many countries flood plains
contain the most fertile soils and a diversity of
ecosystems that provide livelihood to millions of
people, and as such cannot be abandoned for want
of alternative livelihood options. But, where the
possibility exists and a choice of location is possible,
hazard zones should be used for activities with low
damage potential. Appropriate building codes and
zoning restrictions should be established with the
objective, not to avoid, but to minimize the risk in
these areas. With a multi-hazard approach in mind,
it is also interesting to take into account the positive
side effects of some land uses (e.g. the conservation
of pervious surface areas as farmland will also be
effective as evacuation areas for other hazards).
The prescription of what constitutes a good
practice is highly dependent on the type of hazard.
Land-use plans must be revised regularly. Changes
are necessary, partly owing to economic development
and partly because of the improved knowledge of the
hazard. A good moment for such revisions is shortly
after a severe event, because of greater awareness,
accompanied by a higher chance of acceptability and
applicability. As a basis for disaster prevention,
strategic action plans should include land-use plans
and allow for evaluation of risk conditions.
Infrastructure and Building Codes
The house is the first line of defence against hazards.
A strong house can withstand the impact of a
variety of hazards. This is one of the reasons for the
reduced number of lives lost in developed countries,
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Structural design
Construction of water resources infrastructure requires
an assessment of the present and a reliable projection
of the future hydrological variability. Potential effects
of climate change and variability on societies should
be minimized. By combining historical data with the
latest tools and information from seasonal and longterm climate forecasting models, it is possible to
assess the potential impacts of climate variability,
particularly extreme events, on the resource base and
to develop planning and operational strategies that
will increase resilience in the society.

except under events with high dynamic forces, for
example with debris flows or avalanches. Insurance
companies can be helpful in encouraging adoption of
strict building regulations. Unfortunately, this is not
the case in developing countries where the affected
population, normally coming from the economically
weaker sections of society, is hardly able to afford
adequate shelter. Hence the number of fatalities is
much higher for a similar impact. Safe buildings are
a key element in reducing vulnerability. Adequate
building codes can improve resilience for several
risks including earthquakes, if integrated standards
are established. There is need for greater scientific
and technological inputs for the development of
low-cost hazard-resistant houses.
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Stepping up investments in structural
measures is necessary to reach “water
security”, i.e. coping with too much or too
little water. The strategy should incorporate
also the non-structural measures and
include coping with risks.
Development infrastructure that forms the
economic and social lifeline of a society, such as
communication links, hospitals, etc. should be
designed to withstand the most severe of natural
hazards and be functional even under a disaster
situation. Furthermore, such infrastructure should
not increase the magnitude of the hazards.
Preparation
Awareness and Education
There can be no preparedness without awareness of
the existing hazards by all segments of the
population. Risk and vulnerability are the result of
many small actions, which cannot be controlled by
the State. Unless the population at risk is aware of
the risks, local communities and their energies
cannot be mobilized to build resilience, for instance
to move to a safe place in the case of an event or to
minimize vulnerability before an event. Awareness
can only be provided through education and regular
training particularly in areas exposed to infrequent
hazards or with new settlements.
Women and children are particularly relevant in
education strategies. There is a strong link between
the well being of children and that of women. Thus,

improving the situation of women is the best way to
advance on protection and survival of children when
disasters strike. Women and children are
disproportionately affected by natural disasters, as
they often do not receive warnings and other
information about hazards and risks and their
mobility may be restricted or affected due to cultural
and social constraints.
However, women can play a central role in risk
reduction measures and can be an important source
for change that needs to be further strengthened.
Recognizing and stimulating the capacities of
women as a social force and enhancing efforts to
protect their safety is crucial in disaster prevention.
One of the best stages to implant learning about the
risks and vulnerabilities associated with hazards is at
school. Young people represent the future of a
society. To ensure that they live in disaster-resilient
societies requires educating children to be aware of
hazards that could threaten them and their families,
and to be familiar with measures that can be
undertaken to reduce negative consequences of
disasters. When children learn about disaster
reduction at school, they can act as catalysts in
changing the entire community to increase its longterm resilience, as their participation addresses both
short-term disaster preparedness needs and longterm behavioural changes of the community.
Resilience
There is a need to build up the resilience to
hazards in society, through a participatory
assessment of risks, vulnerabilities and
capacities linked to action planning by
communities.

There is a need to build up the resilience to hazards
in society, through an encompassing process of
economic and social development, whereby persons
and groups become less vulnerable through improved
access to employment, education, health care and
ultimately to income. This could comprise:

The use of traditional and indigenous knowledge is
crucial to reduce the impact of disasters. Communitybased disaster management through mitigation
programmes is essential, since community–based
organizations are the first in responding to hazards.
Therefore, they need to be empowered; their
management capabilities need to be strengthened; and
their participation should be incorporated into disaster
mitigation strategies.
Monitoring
Hydrometeorological disasters are increasing in
magnitude and frequency for many reasons. It is
unfortunate that, at the same time,
hydrometeorological monitoring has been decreasing,
due to the current tendency of governments to reduce
funding for operation of monitoring networks and to
allocate more resources as direct output to society.
A good example of the above is the radiosonde
stations network, which provides the most basic and
fundamental data for the operation of the weather
forecasting numerical models. In recent years, when
the technology of those radiosondes changed from
older navigation systems to global positioning
satellites, their prices doubled. Almost immediately
many developing countries decreased by half the
number of radiosonde flights that they were
performing. The price of acquisition and maintenance
of modern substitute technology has not come down

enough to convince governments to replace the older
technology. The result of having better
hydrometeorological monitoring networks will benefit
the whole world, but for obvious reasons this will
happen only if local efforts are increased.
Monitoring should not restrict itself to the
hydrometeorological factors, but also include the
consequences thereof, e.g. glacier and snow melt and
the resulting impact on reservoirs.
All information should be communicated freely among
all organizations and countries concerned.
Adequate transfer of new technological
developments and knowledge dissemination, in
particular to the Least Developed Countries, is
urgently needed.
Early Warning
In order to improve cooperation and avoid conflicts,
an open and transparent communication mechanism
among all stakeholders is a pre-requisite. Relevant
data and information on hydrological variability and
trends need to be made available to all stakeholders,
in order to bring them to the same level of
awareness; water-related data and information,
particularly related to water hazards, should be
classified as a “public good”.
Continuous monitoring also helps in forecasting the
hazardous situations that could develop over a certain
lead-time. A warning means that the hazard is now a
reality and that people have to react. The longer the
lead-time, the more useful the warning, since the
number of options for reaction is larger. The reliability
of the warning and the confidence that it carries with
the likely respondents is an important aspect that
determines its effectiveness. Warnings must be
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- preserving those elements of a community which
make them more resilient to hazards (preserving
the know-how of how to build stilt houses, for
example),
- improving social welfare facilities,
- protecting livelihoods and diversifying local
economies, and
- building-in planned redundancies (e.g. building two
evacuation routes rather than one, having back up
power generation capacity, etc.).
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understood by all persons, including women and
children and affected persons must know how to
react. Thus, early warning occupies a position
between education and emergency operations and is
vital for many response activities.
The success of intervention operations depends
very much on the available warning systems, their
reliability and the available lead-time. Local
experience in recognising a critical situation is good
for “normal” events, but for a big and severe event it
is possible that natural processes change their usual
"behaviour". Then, outside help by regional, national
or international specialised institutions is necessary.
As the recent tragedy caused by the tsunami in South
and Southeast Asia demonstrated, local knowledge
cannot foresee new and very rare processes, and
adequate reaction may therefore not be possible. The
frequency of various natural and man-made hazards
varies from place to place. Responses and
preparedness to different hazards would vary
depending on the frequency of a particular hazard.
Hence, a holistic and integrated emergency warning
and response system with well-defined duties and
obligations, based on an appropriate legal framework,
is most effective.
Emergency operations
Emergency operations must be adapted to the type,
likely extent and impact of the hazard. The necessary
operations to rescue and shelter persons, provide
them with food, water and medical care are rather
independent of the type of disaster. But the logistical
preparations, such as assessing the needs of affected
people, the type of health risks created, and
allocating safe places and access, depend on the type
of hazard, local knowledge and lead-time. A well-

prepared evacuation system will make the most
effective use of early warnings. Regular training for
different scenarios should form part of any
emergency planning.
Insurance and solidarity funds
Once the disaster is over, survivors have often lost all
their assets and must restart their lives from scratch.
Sharing the risks among those at risk and externally
transferring it to those not directly affected are
available options to meet the needs of financial
resources for reconstruction. In poor societies this
money generally comes from the government (shared
by all tax-payers), or donations from private, national
or international organisations as a gesture of
humanitarian solidarity. Microfinance can provide a
valuable alternative to insurance at the poor
household level and community level by helping poor
households to diversify their income and multiply
income-earning opportunities, thereby enabling them
to better cope with disasters. In a well-developed
economy, insurance is a viable option. Any system
must carefully look that there is not an unjustified
risk transfer. By allocating help too generously or
having too liberal insurance conditions, people may
become careless and take the profit privately, leaving
the risk to the public. Whatever the solution, it is one
of the basic obligations of the community to enable
the victims a dignified survival after the disaster.
C. Response
Intervention
In case of a natural disaster, it is important to
minimize the extent of damage and particularly the
loss of lives as soon as possible by a rapid alert, and
professional and fast rescue response mechanisms.

Rescue
The very first action to take in a case of natural
disaster is to rescue people and to provide medical
attention to the injured. Fatalities occur when the
event is not recognised as dangerous, when time is too
short to reach a safe place or when a place is believed
to be safe but is not. If sufficient lead-time is
available, in developed countries sufficient technical
means are available to save lives. However, these
rescue means are lacking in most developing countries.
This deficiency can be partially compensated by good
evacuation plans.
Victim care
In the aftermath of a disaster, safe shelter, safe
drinking water and sanitation and food are necessary
to enable the survival of those who could be rescued
from the immediate impact of the event. Outbreak of
epidemic diseases can cause even greater losses of
lives than the event itself, if health care is insufficient.
Once again, a strong difference in the coping capacity
of developed and developing countries can be

observed. The gender aspect can from a non-negligible
part of trauma care, since gender inequality can
complicate and extend the time for recovery, especially
when this care is not received in a timely manner.
Immediate measures to limit the extent
During or after a disaster it is vital to prevent a
widening of the affected area. Trying to limit the
extent of a natural disaster is not restricted to control
the natural processes but consists of evacuating
people and saving material assets, for example by
vacating cellars and underground car parks which are
likely to be flooded. Objects and valuable things that
might be damaged have to be evacuated.
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Immediate measures such as evacuating endangered
people, providing basic necessities such as food, clean
water and medical services and keeping the essential
services running, can further limit damage. A multihazard approach taken already during the planning
phase becomes useful here, as the logistics and the
experience related to other hazards than the waterrelated ones described further, are also relevant for
evacuation schemes. Due to the immediate need for
these measures, it is a sensible approach to foster local
activities, which could help reduce the delay time and
could provide a better understanding of local needs.
It is only when a community is unable to cope
with the extent of impact or complexity of a situation,
that external assistance from the international
community is generally sought. Various UN Agencies,
IGOs and NGOs at national and international level
provide such emergency assistance when requested by
the concerned national governments. Recent
experiences have indicated that there is need to
improve this international disaster response
mechanism. At the same time, disaster relief work
should be based on ethics and accountability, with due
consideration to the strength and dignity of crisisaffected individuals.

Recondition
Repair of lifelines
In case of emergency, vital facilities, equipment and
communications have to be repaired as soon as
possible. In the first instance this includes the
«lifelines» such as water supply, electricity supply,
roads and telecommunications, hospitals and sewage
systems. Naturally, this can mean provisional repair.
Recondition often exceeds local capacities, since time
is an important factor, once again making external
support a necessity.
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Evaluating and documenting the disaster
To improve prevention and preparedness, it is essential
to analyse past disasters. It is important that damage
analysis starts even before clearing-up operations,
when the traces of processes are still visible. The
earlier started, the better the documentation will be;
and the results of lessons learnt can already be
included in the reconstruction phase. Besides
documenting the disaster, it is necessary to document
rescue operations, to optimise future operations. Since
local authorities are usually occupied with the more
urgent repair works, external experts, who can better
compare to similar events elsewhere, can be asked to
carry out the analysis. External specialists can collect
data needed for further research, but they need the
help from and the information about persons affected
through the participation of local personnel.
Analysing vulnerability
It is important to analyse the causes and extent of the
vulnerability of various elements affected during the
disaster. Sometimes, small construction deficits or
minor failures in the rescue chain are responsible for
losses of lives or serious damages. In order to find out
causes, it is important that the various impact factors
are known, such as wind speed, height of flood or
force of the dynamic impact.
D. Recovery
Reconstruction
There is a tendency to reconstruct the status quo ante,
which means in many cases that the same errors are
repeated. During the recovery process, provisional
solutions are being turned into lasting, definitive
solutions. Reconstruction is the great chance to reduce

vulnerability at little or no extra cost. This phase is a
particular challenge to the responsible local authorities
since a reconstruction, which leads to a higher and
more sustainable safety level, needs planning time in
the face of urgent needs of the affected persons. The
reconstruction phase should gradually pass over to the
development of definitive prevention works. In this
sense also, the resilience building previously mentioned
will need to start already in the reconstruction phase
to ensure sustainability in the risk management cycle.
At least in the aftermath of any disaster, there
should be a re-evaluation of the standards used for the
protection and mitigation measures. In the first phase
of reconstruction, only objects for which the situation
is clear should be rebuilt according to the newest
standards (no regret reconstruction). This implies a
waiting period for the structures close to the river or
any other hazard source, since these areas might be
needed for preventive protection works. If time
pressure is too high, solutions which do not
predetermine final solutions, should be selected, for
example in the choice of materials, like selecting
stones instead of concrete walls for bank protection.
Definitive construction permits, therefore, should only
be given after hazard and damage analysis. Authorities
have to face great pressure in such situations.
There is need for greater research and technological
inputs and innovations in this phase, all of which call
for coordinated international efforts.

3. WATER RELATED
HAZARDS

A. Climate change or population development?
The way the media have been dealing with this topic
entails the risk of oversimplifying reality and assigning
all or most of the blame of future increase in risk to
global climate change. It is quite clear that, while
global climate change can actually modify the
frequency of hazards and the hydrological cycle, it
affects to a much lesser degree both “exposure” and
“vulnerability”; the latter being influenced essentially
by the expansion of world population and
developmental activities in the areas of high risk.
Responsibility for climatic change is global, whereas
responsibility for exposure and vulnerability is local.
Therefore, on one hand, it is very convenient for local
authorities to assign responsibility to the “global”
climate change, while on the other hand, scientists
want to underline its importance to justify their
research. Consequently, the direct link between climate
change and increase of disasters is often presented as
a fact. The links between hazard, exposure and
vulnerability should be discussed in a balanced way,
avoiding statements, which have not yet been
scientifically proven, favouring instead statements that
are grounded in solid and believable data.

A correct weight should be assigned to each risk
factor. In particular, the pros and the cons of changing
or reducing vulnerability or exposure must be
evaluated. These are in the decision domain of local
authorities, but the same authorities are also
responsible for the economic survival of their region.
The decision may be that it is better to live in a riskprone area than not to have any place to live at all.
Any mitigation strategy therefore must consider both
the risk and the chance of development.
Even under present climatic conditions, the normal
hydrologic variation poses challenges to the design of
various intervention measures. The precautionary
principle requires taking the expected climatic changes
into account. But the challenge for design is how to
take into account the future and uncertain changes in
the hydrological system, i.e. how to ensure that
development plans, including designs, are “climate
proof.” While awaiting the development of tools for
“climate proofing”, the following two principles could
be followed:
A) Apply “no regret” measures. As an example, for
flood control measures some German counties
propose to raise the level of the 100 years design
flood by 15%. One can regard this additional
safety margin as a “no regret” measure, since
regardless of the climate change, the potential
damage is increasing and a higher safety level is
advantageous in any case. Obviously, higher
protection levels are bound to higher building
costs, which may refrain countries with a more
limited budget to opt for this kind of measures.
Another approach is applied in Switzerland: to
account for the possibility of more extreme events,
the protection effect is investigated also for an
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The above principles of risk management can be
applied for all risks. Preparedness, response and
recovery require a sound knowledge of hazards. The
following section briefly describes some peculiarities of
the different water-related hazards. The key factors for
risk management are time, extent of the impact and
coping capacity of the society concerned. Strategies to
minimize risks therefore will vary considerably
according to the type of hazard and the society. Risk
management is a choice among options and the
poorest societies have few, if any, options.

event considerably larger than the design event. If
the damage remains acceptable, it is considered as
a sign that the protection is sufficiently flexible to
cope with future extreme events. Again the “no
regret” principle is guiding this policy, since a
higher flood may also occur under present climatic
conditions.
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B) Avoid “non reversible” measures. An example from
land use planning is that, while the location of a
settlement cannot be changed, the location of
leisure activities requires continuous updating.
Therefore, possibly endangered areas should be
used for leisure activities, which can be reallocated
after, say, 20 years.
As another example, hydropower can be
replaced by thermal power generation, but
irrigation perimeters are difficult to modify, owing
to the low flexibility of the agricultural population,
depending on the crops. If a reservoir is created
and the unreliable part of the water resource is
used for hydropower and the reliable part for
irrigation, the relation can be shifted according to
the climatic development.
Impact assessments, vulnerability assessments and
coping measures are required for the preparation of
Adaptation Framework Measures (AFM) at national or
basin level. Currently, few countries or basins have
developed AFMs. But, the National Adaptation Plans of
Action (NAPAs) being prepared under the United
Nations Framework Convention on Climate Change
(UNFCCC) should provide a catalyst for AFM
development, in particular because many of the NAPAs
do identify water-related risks as a high priority to be
addressed. The link of the NAPAs to the IWRM plans
and to risk management strategies need to be
established.
B. Droughts
Drought is a recurrent natural feature, which results
from the lack of precipitation over an extended period
of time (e.g. a season or several years). It is a
temporary deviation of rainfall and moisture conditions
from the mean, thus differing from aridity and
seasonal aridity. It is a creeping phenomenon and,
unlike other hazards, lasts for months or in severe
cases for years. Depending on the likely impact, the

phenomenon can be categorised in several ways, such
as meteorological, hydrological and agricultural.
Storage capacity of the soils and underground aquifers
may delay the effects of absence of rainfall. However,
if the lack of precipitation continues, these storage
possibilities will be exhausted. The spatial extent of
drought is much greater than for any other hazard,
and is not limited to basin or political boundaries. Its
impact is difficult to quantify and accumulates over
years and varies according to the society and the
regions concerned. Long lasting droughts lead to
degradation of soils, plant and animal habitats and
social disruption.
All the drought-planning strategies should:
- have a clear objective and purpose,
- involve multi-stakeholder participation,
- have a good inventory of resources,
- identify groups at risk,
- be able to integrate science and technology with
policy,
- publicize the proposed plan and invite public
responses, and
- have an appropriate education programme.

Resilience policies
For building resilience, a given locality or nation has
to adopt medium and long-term measures. The
medium-term measures, that have essentially to be
taken up at local level, may include:
-

rainwater harvesting and watershed management,
artificial recharge of groundwater,
watershed development,
agro-climatic regional planning,
comprehensive water saving schemes such as
deficit irrigation, sprinkler and micro irrigation,
conception of appropriate cropping patterns,
making conjunctive use of surface and
groundwater,
prevention of evaporation losses from reservoirs,
use of sub-optimal quality water for agricultural
and other uses, and
development of consciousness among people
about the scarcity of water.

Most of these measures are to be taken at local
levels and call for tying up with the long-term
national and regional policies. The long-term
measures would normally include the creation of
ground and surface water storages, the integration of
small reservoirs with major reservoirs, an integrated
basin planning, inter-basin transfers of water, etc.
Long-term adaptation involves the development of
community-based natural resources management
plans, developed and implemented through a
participatory approach, and making full use of
traditional knowledge. For example, a variety of crops
reduces vulnerability against droughts and traditional
crops are often more resistant to drought, when

compared to many cash crops. Regional cooperation
is absolutely necessary since it is the same common
resources (water, markets and finance), which must
be managed.
Early warning systems
A drought preparedness and mitigation plan should
be able to ensure reasonably good prediction,
monitoring, impact assessment, and prompt response.
Water saving programmes have to start long before
the resource is exhausted and cropping patterns
should be adapted to the critical situation, which
requires an early warning and seasonal forecast.
The technological part of early warning systems
for drought and famine, namely data collection,
analysis, prediction and dissemination, is well
advanced and continues to improve. Scientific
cooperation, e.g. through El Niño monitoring, can
further improve the early warning capabilities at the
international level. However, weaknesses abound in
the areas of appropriate packaging of the information
for targeted end-users, coordination mechanisms to
ensure the information reaches targets, and
implementation of appropriate and targeted
interventions. Public awareness raising and education
about the risk of drought and desertification improve
the acceptance of the information concerning
preparedness, by strengthening people’s capability to
understand and interpret information on risks.
Emergency operations
The large extent of a drought-struck area makes it
difficult to meet the water needs of the large number
of persons affected. However, appropriate food
policies and governance mechanisms to deliver
necessary provisions to the concerned areas can make
the emergency operations effective. Some measures
that can be effective in disaster impact mitigation
are:
- transport of water for drinking purposes,
- close monitoring of groundwater levels and
- permitting temporary mining of groundwater for
drinking water purposes.
Often the population has a tendency to move outside
of their traditional areas. It is better to provide food
and livelihoods within their territories through
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The need for the evacuation of livestock, if
applicable, should also be assessed. An institutional
structure with an enabling policy framework should
be in place in a country to monitor the impact of
droughts and to take alleviation measures against its
impacts. Preparedness through a good organizational
structure incorporates better information flow and
coordination between various levels in a
governmental or other type of set-up. In this
direction, some countries have enacted specific acts
and legislation and set up National Drought
Commissions.

execution of labour-oriented schemes and
implementation of related developmental works. Help
in case of severe droughts is often an international
task and exceeds the capacities of local and regional
organisations.
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C. Floods and other excess of water
Floods cause loss of life and damage to property, but
also replenish wetlands, fisheries and irrigation
systems. Flood plains have an important development
potential, their proximity to rivers guaranteeing rich
soils, abundant water supplies and means of
transport. They therefore constitute a preferred area
for human settlements and economic activities.
However, due to this increasing development in flood
plains, flood damages are continuously rising. Flood
plain management, therefore, should be based on risk
management principles.
Damage due to flooding can be described as a
result of a chain of interactions as seen in Figure 5.
Floods result from an excessive rainfall and/or
snowfall process or reduction in conveyance due to
siltation, ice jams or inadequate waterways in crossdrainage works. There is a certain balance between
the landscape, the geology and the climate. Any
excess of water spills out of the normal channel,

flooding the adjoining areas. It mobilizes bed load
and reshapes the river and the surrounding
landscape. These floods and natural changes of the
landscape sometimes also affect the economic
infrastructure causing damages.
Any change in the meteorological inputs or the
characteristics of the catchment area is likely to
affect the hydrologic hazard. The damage due to this
hazard depends on the exposure of the economic
activity to the risk of inundation and the vulnerability
of the activity to flooding. Any flood management
approach should address all types of interventions in
an integrated manner considering the catchment as a
planning unit. The Integrated Flood Management
(IFM) approach is one such option. Emergency
planning can in turn reduce the loss of human lives
as well as economic damage. Depending on the type
of floods, the specific measures may have distinctive
characteristics as discussed below.
Mountain and flash floods
Mountain flash floods are characterized by high
dynamics and short duration. The causes will vary from
heavy rainfall to the accumulation of ice in the
riverbed and its subsequent melting. It is the energy of
the flowing waters (and ice), which is destructive. The

Figure 5: Damage as a result of a chain of interactions
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Riverine Floods
Rivers can inundate large areas with considerable
depth especially in the alluvial floodplains. Dynamic
forces are a problem only close to local hindrances and
in the vicinity of breaching dikes. Rise and fall of
water levels lasts several days to weeks depending on
the topography and the drainage conditions. The
situation becomes critical at the confluence of rivers,
especially when the receiving stream is also in high
flood. Combined with storm surges or tidal effects,
very large deltaic areas are subjected to flooding. The
extent of inundation may be so large that it affects
mobility and communication.

In the case of shallow flooding (less then 50 cm),
protecting houses and avoiding damages is relatively
simple. The need in such cases, especially in
agricultural floodplains, is to adapt to appropriate
varieties of crops that can withstand inundation. For
large depths (more than 2m), water proofing of the
houses poses challenges and evacuation becomes
necessary. The communication links in such floodprone areas should be built to flood specifications.
The science of flood warning for rivers is well
developed, since wave propagation calculation allows a
reliable forecast for several hours and days. Coupling of
wave propagation models with rainfall-runoff models
extends the lead-time. Incorporation of rainfall forecasts
further prolongs the warning times to several days.
While for most developed countries sufficient data from
both hydrologic and topographic surveys (longitudinal
profiles, cross sections and basin topography) are
available, they are missing for many developing
countries. Particularly the topographic data is what
usually makes it difficult, slow and expensive to
implement basin models (rainfall-runoff and flood
transit), which are at the heart of alert systems. For this
reason, many developing countries can manage to deal
only with large basins that have in them important
hydraulic works, which make it worthwhile to get the
required data. If not for the unavailability of data,
modern computer technology would allow to have basin
models covering the entirety of a country and 100% of
its streams and rivers. A strong effort has to be made in
the area of efficiently and economically obtaining these
data, other than through traditional (manual
topographic) methods, which are unreasonably
expensive. The potential of satellite and/or airborne
methods using images, laser altimetry or functional
equivalents has to be further explored for developing
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concerned rivers are usually small but with a great
variation in discharges and complex hydraulic
processes, including high sediment transport, riverbed
erosion and deposition of material. The impact of rocks
or wooden debris transported with the floodwaters
destroys houses and property. Even with solid
structural protection the residual risk cannot be
neglected, owing to the complexity of the system.
In steep terrains the water energy must be broken,
which can be achieved by guiding and distributing the
water over the cone of the torrent. Giving space to the
water and appropriate building codes are mitigation
policies for such extreme events. Canalizing such
streams result in overflow of debris at the narrow
sections, such as bridges. Due to the short time lag
between rainfall and runoff and the difficulty in
predicting correctly the thunderstorms, advance
warning is difficult.
Emergency operations have to be well-prepared and
well-rehearsed because of the small available leadtime, with rescue places within short distances and
easily accessible (e.g. no small creeks to cross).
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countries. Technical support should be provided from
developed countries in these specific technologies.
Emergency operations can be planned on the basis
of available lead-times. In particular, lifelines must be
protected. The long duration of inundation and the
large number of affected persons can lead to health
problems and epidemic diseases, particularly in tropical
climates, and this spread has to be guarded against.
Integrated pragmatic actions on transboundary
river basins for managing the extreme water hazards
call for sharing of all data and information and
appropriate institutional arrangements with due
respect to cultural, economic and geographical
diversity. Appropriate international legal regimes for
cooperation at transboundary levels regarding free
information and data exchange for extreme events,
should be put in place.
Urban Flooding
Urbanisation has multi-faceted effects on the
hydrology of a river basin. Catchment urbanisation,
especially in relatively small catchments, causes a rise
in surface runoff volumes and peak flows. Evergrowing urbanisation in deltaic cities has caused land
subsidence due to groundwater withdrawals, thus
increasing the flood hazard in these areas.
Urban flood management focuses around the
design of drainage systems and the way they are
impacted by the infrastructure development. Land-use
regulation, flood proofing of various structures and
flood forecasting and warning, followed by appropriate
community-based disaster response, are essential
elements of urban flood management, and important
aspects of urban spatial planning. This requires a
sound legal basis, including the adequate regulation,
the supervision and the reliable enforcement of policy.

Flood hazard maps play an important and crucial role
in spatial planning as well as in rescue operations.
Mechanisms for increasing the capacity of
communities to mitigate the effects of flooding need
to be strengthened.
Flood insurance provides one recovery mechanism,
where the risks can be shared. However, this option
does not apply in most developing countries, where
settlement in urban floodplains is often under the
informal sector and the population consists mostly of
migrants from rural areas who have little perception of
risk and, even if they have, they lack the means to
avoid it.
Coastal Flooding
Coastal flooding is caused by either storm surges or
tsunamis. Although the origins of tsunamis and storm
surges are quite different, their effects and destructive
capacities are comparable. Storm surges are generated
by cyclonic conditions and are accompanied by strong
winds, wave actions and high rains. The conditions
generate over time and can be monitored. Their effect
is accentuated when they are combined with high
astronomic tides. One of the most dramatic storm
surges occurred in 1970 in Bangladesh and left
300,000 people dead.
Tsunamis are generated by earthquakes, which
create long fast-moving waves that can pile up to
heights of 10 to 20 metres by the time they reach the
shoreline. The devastating capacity of a tsunami was
tragically demonstrated on 26 December 2004 in
South and Southeast Asia. Tsunamis are very
dangerous, since they hit a coastline without any
warning regardless of the weather conditions.
Structural protection against coastal flooding requires
high and very strong dikes and seawalls, which can be

Avalanches
Avalanches are one of the most frequent natural
hazards in high mountains. They are comparable to
debris flows, but since the medium is low-density
snow, they move much faster and can reach velocities
of up to 300 km/h. They can be triggered by the
slightest of disturbances under certain given snow
conditions. Different degrees of potential danger can
be derived from the thickness of snow cover, its
structure and the actual weather conditions, in
particular, snowfall, wind and temperature. The general
alert for a region has to be interpreted by local experts
giving specific warnings to a valley or a settlement.
Closing of roads and evacuation of exposed houses or
even villages is the normal strategy in case of the
highest degree warning. After the event, rapid search
for missing persons is necessary, since about 50% of
the victims buried by an avalanche die, if they are not
found within half an hour.
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financed only by some developed countries or for
particular exposed spots.
The oceans are sources of a variety of resources
and provide livelihoods to millions of people in the
form of fisheries, communications and transport.
Further, the attraction of coastal areas for tourism or
habitation purposes is widely appealing. It is important
that all these economic activities are undertaken with
full knowledge of the extent of the risks involved. In
view of the large contiguous narrow strip of areas
potentially affected, the best policy is to avoid the
flood-risk areas and locate those activities on higher
ground or in places with a steep continental shelf. If
buildings are to be constructed anyway, care should be
taken for their foundation, which otherwise might be
undermined.
Tsunami warning can only be done by a specialised
international organisation. For the Pacific region such
a system has been established. Depending on the
distance to the epicentre, the process of landfall of a
tsunami may take only very few hours. The warning
about areas likely to be affected has, therefore, to be
built upon pre-determined scenarios. Warning in case
of storm surges is highly dependent on the forecasting
of the movements of tropical cyclones or large storm
systems, which are carried out by all national weather
services. For storm surges the lead-time is days or at
least several hours.
Few possibilities exist, besides rapid evacuation,
which is to be essentially based on flood hazard maps.
Emergency operations are hindered by the long
affected coastlines, which are often densely populated.
Because of the sheer extent of the likely affected
areas, cooperation and coordination among a variety
of disciplines, national and international organizations
and the civil societies is a pre-requisite.

Landslides and mudflows
Landslides and mudflows result from the interaction
between hydrological and geological processes. These
geological processes could either be triggered by the
hydrological conditions or may occur independently.
Landslides and mudflows can be caused by heavy
rainfall or snowmelt, when soils get saturated and the
stability of the slope is no longer maintained. The
amount and/or intensity of rainfall necessary to trigger
an event depends on soil properties and steepness of
the slopes. Therefore, the general weather and rainfall
forecasts have to be transformed into warnings at the
local level and pre-emptive evacuation plans put into
effect.
Landslides occur only within well-defined
geological and topographic paths. The high density and
the fast movement of the damaging phenomenon
create a high potential to destroy buildings or other
infrastructure in its path. Hazard mapping can be
carried out to delineate the high-risk areas based on
terrain analysis. Often one will make use of traces of
old slides and mudflows for this purpose.
Further, the phenomenon is mostly occurring at a
very small scale, when compared to riverine or coastal
floods. This and the remoteness of many areas, that
are particularly prone to landslides and mudflows,
imply the need for preparedness and response
activities at a local level.
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Avalanches have preferred paths and the
endangered areas can be outlined through hazard
mapping. Structural protection is possible by retention
or deviation: forests traditionally provide the
protection to settlements. The majority of fatalities are
skiers, hikers or other persons moving in the areas far
away from roads and settlements. These losses of life
could be avoided by strictly following the instructions
in case of avalanche alert. As for landslides and
mudflows, this hazard has a very local occurrence in
mostly remote areas, and thus calls for local
preparedness and response measures.
D. Man-made hazards
Man-made hazards can be categorized as intentional
or accidental. Accidents are a continuous threat, since
humans can never exclude failures from their actions.
Unintentional hazards such as gross failure of water
infrastructure, including dams, embankments or flood
gates, endangering life and property, can occur due to
lack of knowledge of certain phenomena responsible
for such failures or due to the occurrence of natural
events well beyond the design conditions. Other types
of unintentional damage to water infrastructure could
include the release of hazardous pollutants into water
resources by leakage or failure of safety systems
resulting from natural hazards such as floods, fires and
earthquakes.
Technical failures
To make the best use of water resources or to protect
against floods, many structures have been built over
the years. Any technical structure or system may fail,
creating risks higher than under natural conditions.
The disruption of a major irrigation channel may have
consequences that are worse than those of a natural

drought, since a system depending on rich water
supply is suddenly left without even a drop of water,
giving little space for reaction. A dam failure can
cause a flood higher than any natural event.
Design of technical systems should not only be
restricted to optimum day-to-day operation, but must
also include risk analysis and prevention measures in
case of extraordinary disturbances. For example,
according to the safety regulations for large dams of
several countries, extreme natural events must be
considered and an alarm system for the endangered
downstream area must be implemented to provide
advanced warning. Worst scenario emergency planning
for such likely events is essential.
For any man-made structure, there is the need for
routine inspections and adequate maintenance during
its lifetime. Another important aspect is not only to
develop the scenarios during planning, but also to plan
periodic tests to assure that all the parts involved
know the procedure and that the communications are
still on place and valid.
Water pollution
Prevention of accidental water pollution is essential,
from identifying the natural hazards, to assessing
threats to life and property and adopting corrective
measures. These range from reducing such threats
through structural and regulatory means, to making
the right decisions on land-use planning and design.
One of the prime preventive measures against this kind
of pollution is a strong legal framework governing
safety, supported by preventive planning and
development of emergency plans with the effective
participation of all stakeholders.
One of the most spectacular pollution accidents
happened in 1986 in Basel, Switzerland, when great

quantities of chemicals were flushed into the Rhine
River, due to a fire in a chemical factory. As a
consequence, regulations for storage and handling of
dangerous chemicals were developed.
Developing and implementing strict regulations and
keeping track of quantities and types of chemicals
stored or manufactured is necessary. Redundant safety
systems should be created at places where frequent
manipulations of dangerous materials take place.
Monitoring systems at factory outlets and at the main
watercourses enable early detection of any leakage.
Emergency operations depend on the type of pollution,
the reason why tracking of the type of chemicals is
important. The aftermath of the spilling of 100 tonnes
of benzene in the Songhua River in China in November
2005, as one of the latest severe events of water
pollution (leaving nearly 4 million people temporarily
out of water), will call for some preventive measures in
this sense.
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4. WATER ETHICS
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A. Ethics
As water is essential to all life forms, respecting the
water rights of both human and other living beings is
essential. Since nature provides water free of charge
and sometimes even in abundant quantities, people
tend to use it carelessly. Greed and egoism lead to
conflicts and even disasters. Therefore, developing and
respecting water ethics becomes a key element of
successful implementation of integrated and
sustainable water resources management. Different
ethical values in different cultural groups need to be
respected. Principles of the Universal Declaration of
Human Rights can form the starting point. The concept
of water as an economic good gave rise to serious
concerns in certain societies. Traditional approaches as
well as new technological solutions need to be given
due importance. Cross-subsidising of costs of water
facilities or disaster mitigation measures between rich
and poor sections of society is known to exist since
the times of early civilisation and should continue to
be used as an important parameter in water-related
decision-making. Protection of water infrastructure
from all types of deliberate violent actions, including
those that affect the quality of water, could, for
example, form part of the Geneva Convention.
Since absolute safety against risks cannot be
achieved, one basic question is: how far shall the efforts
go to protect a community? While calculating the
damages in absolute economic terms, cultural, ethical
and emotional factors are often ignored. A bamboo hut
has little economic value, but may be the only shelter of
a family. To understand the ethical criteria, the
formulation the utilitarian philosopher Peter Singer
made, after seeing people dying in East Bengal from
lack of food, shelter, and medical care in November
1971, could be applied:

“If it is within our power to prevent something bad
from happening, without thereby sacrificing
anything of comparable moral importance, we
ought to do it.”
This means that we have to go beyond
economically justified limits, if lives, livelihoods and
the essential goods for survival are endangered. We
have to deal equitably between short-term
concentrated interests and long-term dispersed
beneficiaries.
B. Hydro-solidarity
In relation to water resources management, and
particularly when dealing with hazards, hydrosolidarity is of specific concern. There are several
forms and levels of solidarity, which must be
considered.
Basin Solidarity
Within a given river basin, there are regions that will
be poorer and others that will be richer in water
resources. Water for livelihood and other sociocultural uses being transferable, within certain
geographical limits, water resources management has
to be essentially planned on a river basin level.
Actions in one part of the basin have impacts on the
availability of water resources and options in another
part, and force us to rethink our notions of security,
dependence and interdependence. This strengthens
the case for basin solidarity where decisions are
taken with the involvement of all stakeholders.
Participation at various levels of decision-making,
right from the planning stage, is one of the ways to
strengthen this solidarity. Participation of women,
who have the greatest direct interest in provision and

Risk solidarity
Modern society is said to be a risk society, where
every economic activity is subjected to a certain kind
of risk. If a certain section of society is taking a
greater risk of a certain kind, it is in a way helping
those not threatened by such a risk, to pursue
economic activities in less risk-prone areas by not
competing for resources in the risk-free areas.
Moreover, different areas are exposed to different
kinds of risks and solidarity across different risk zones
provides an appropriate vehicle for risk sharing.
Humanitarian Solidarity
The advent of modern mass communication media
has strengthened humanitarian solidarity, which cuts
across national and regional boundaries, as witnessed
in the aftermath of recent disasters. Various solidarity
mechanisms, however, exist in a very loose form and
are only partially effective. They should be formalised
and optimised. The human solidarity concept needs to
be kept in mind while deciding who the stakeholders
are in a participatory process.

Solidarity with Nature
Nature provides human beings with resources for their
livelihood and well-being. Protection of the
environment is therefore a human ethical obligation.
Better integration of ecological values with economic
considerations has to be developed. Risk to nature is
emanating from man-made hazards. Such risks,
particularly related to pollution and technical failures,
must therefore be minimized. Possible climate change,
as a man-made hazard, is already endangering the
environment at a global scale. Nature has the power to
adapt to changing situations; however, this power
decreases rapidly with decreasing biodiversity
resources. Biodiversity should therefore be protected,
as a self-survival issue for mankind and, in this
context, to prevent economical and social risks.
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use of water in many countries, has to be facilitated.
Capacity building in the skills of negotiation,
mediation and conflict management and prevention,
is essential. Regional economic solidarity (or political
solidarity) may sometimes override the basin
solidarity with decisions to transfer water out of the
basin to meet the needs of contiguous basins or
regions.
The concept of basin solidarity should further be
included in repair and maintenance programmes for
structural protection and mitigation measures.

5. CROSSCUTTING PERSPECTIVES
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A. Financial aspects
Many times, risks are taken to achieve financial gains
in some form or the other. At the same time, risk
management requires appropriate financial resources
in all phases of the cycle, from preparedness to
response and recovery. The prevention phase of the
cycle attracts financial resources following a disaster
under the pressure of public opinion. However, the
preparation stage, which requires regular funding,
struggles to attract sufficient resources, as there are
no visible short-term benefits or revenues from such
an investment. It is easier to attract financing for the
response phase by appealing to humanitarian
considerations, whereas financial resources for
reconstruction, a relatively long-term process, seem to
dry up as soon as the spotlight is shifted from the
event. The UN Emergency Relief Fund, recently
upgraded to $ 500 million, should be revitalised and
enlarged to address not only immediate financial
needs for rescue and relief in the aftermath of
increasingly complex natural disasters, but also for
longer term initiatives in the ensuing reconditioning
and recovery phases.
The international development and financial
institutions should focus more on disaster risk
reduction and move from response to
preparedness to risks.
It is widely accepted that resources spent on
prevention and preparedness are up to eight times
more effective than those spent on rescue and
recovery. Further, there is a need to create an
International Disaster Solidarity Fund and similar
National Disaster Solidarity Funds, whenever feasible,
to strengthen efforts in reducing disaster risks in an

integrated manner. These funds should lay more
emphasis on preparedness and prevention. Some aid
agencies, however, are already reserving certain
percentage of their aid for disaster prevention
measures.
Adequate use should be made of different financial
services, such as insurance, for preparedness and for
rehabilitation by providing a financial buffer to enable
and complement other adaptation measures. Insurance
products, for example, can help people to recover more
swiftly after a disaster shock. Public–private
partnerships can help with sharing risk and partially
relieving public budgets from disaster impacts. Such
partnerships in risk management can help strengthen
resilience in the developing countries where
vulnerability is high.
B. Institutional development
Local government is the most direct form of
representation for the demands and expectations of
the public and is, therefore, the most appropriate level
of local action to mitigate risks due to water-related
(and other) hazards. However, integrated risk
management frequently requires solidarity beyond the
municipalities or local governments, with other
municipalities or other forms of local governments,
spanning over the entire basin and beyond. The
prevention phase of the risk management cycle
requires a multi-disciplinary approach that includes
inputs from a variety of institutions and organizations
responsible for development planning and
management in different sectors.
Disasters impact life at the local level and as such
help is needed locally. On the other hand, the large
resources required to be mobilized are generally
available only at national or sometimes at

C. Capacity building and social learning
Many water managers are unaware of the challenges
associated with climate change and either attach low
priority to the effects of the growing changes or do
not know what to do. This is partly related to the yet
limited scientific understanding of the relations
between the ‘drivers’ and their impacts upon the
hydrological cycle and water resources, in particular at
local level. However, downscaling of impact
assessments to regional and even local level is
progressing quickly. Yet, despite the uncertainties and
limited understanding, the potential human, economic
and environmental impacts are so high that actions to
mitigate and to adapt cannot be delayed further. It is
high time to address the needs of water managers
from the point of view of building the sector capacity
to cope with these emerging hazards and risks.
Community-based disaster management, being one
of the pillars of the integrated risk management
approach, calls for an active involvement of NGOs and
other civil society organizations, the public,

government and private sector for building resilience
in the society. Implementation of this approach
requires coordinated efforts among various
organizations, institutions and disciplines at local,
regional, national as well as international levels.
Presently such coordination mechanisms are either
absent or if in place, lack capacities to play an
effective role. There is need to build capacities at all
levels, about the various contributing factors and
options available for mitigating disaster risks including
climate change.
Capacity development programmes for water
managers, as well as public awareness raising
programmes on risk management are direly
wanted.
D. Application of science, technology and
knowledge
Monitoring, forecasting and early warning play a
pivotal role in the risk management cycle. Regular
monitoring of elements that constitute water-related
hazards is crucial during the preparedness, response
and reconstruction phases. Unpredictability of climatic
extremes for specific regions and their extent, which
create uncertainty for water managers, is the vital gap
in the knowledge on climate change, which needs to
be addressed. Latest scientific research should be
applied in monitoring water-related hazards through
appropriate networks of seismological, hydrological,
meteorological and marine parameters.
There are clear and disturbing indicators that
governments around the world, both in developing as
well as in developed countries, are moving away from
investments in such monitoring networks. Gaps in
observational data, both in time and space, reduce the
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international level, calling for a distributed
responsibility and a good cooperation between local
and central authorities. The response and recovery
phases of the risk management cycle also require close
coordination and unambiguous communication of
information from forecasting to warning agencies and
emergency response outfits and further down to the
general public.
In order to give shape to the basin solidarity and
effective management of conflicts, an appropriate
institutional framework is essential. This might need
some substantial institutional reform in some cases.
Similarly, for a coherent and meaningful risk
management approach, there is need of a suitable
legal framework to coordinate the efforts of the
multitude of agencies and organisations involved. The
key to success here is not only the sound legal basis,
but obviously also its reliable enforcement. Each
agency has to play a role that needs to be pre-defined
through some kind of legal mechanism that, in
unambiguous terms, clearly defines the line of
command, the actions and obligations in case of
anticipated and unanticipated situations. Early warning
and monitoring of natural phenomena that transcend
political boundaries need international coordination
and cooperation.
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global capabilities of monitoring, forecasting and
warning of water-related hazards. This is a perfect
example of a global challenge needing local actions.
Developments in remote sensing, satellite
communication and information technology should be
used for improving monitoring and developing
computational models for forecasting and early
warning of impending hazards. The challenge before
the international community is to support these
activities particularly in developing countries, where
resources for such activities are limited.
Greater research needs to be directed towards
understanding the nature of regional climates, and
hydrological regimes, including their variability and
potential for change. Such knowledge is essential in
order to estimate the potential frequency of natural
hazards, and the options for adaptation that are
available. Early warnings are effective only if they
reach the affected people who have to respond to such
a situation. Science and technology should try to break
the barrier of financial resources to enable such
warnings to reach even the remotest corners of the
affected areas.
In reality, there are but a handful of countries that
do not have the technological know-how to implement
some form of water-related risk management
measures. So, why are we so far behind in solving the
problem of adequate water related risk management in
the whole world? Here we have again the “local” vs.
“global” scale contrast. Most measures have to be
implemented at the local level, with local decisionmaking, local knowledge, and considering local
situations. But at this “ideal” level of action, it is very
common not to have the scientific and technical
knowledge for adequate water-related risk
management. Sometimes, the lack of this knowledge
at the local level is so marked that there is not even
consciousness of the risk involved in local decisionmaking (unless of course nature has recently reminded
us with an extreme event). Availability of scientific and
technical expertise at the national level does not mean
that problems in this area are being reasonably solved
or even considered throughout a country.
Indigenous knowledge on risks, their assessment
and mitigation and adaptability measures, play an
important role in risk reduction and management.
There are certainly advantages in considering local
knowledge for the management of risk, as it has had in

most cases a long development to which society can
adapt very well. However, it is also important to keep
in mind its limitations in the wake of rapid changes
taking place due to various human activities that
influence the very magnitudes of the risks.
Furthermore, the pace of the world today might be
faster than the evolution of this local knowledge and
the effectiveness or adaptability of it can become
questionable when applied to modern societies. It is
therefore important to build the capacity of
communities to be able to adapt themselves to
changing situations and adapt the indigenous
knowledge in face of the technological advances
taking place in society and the higher expectations of
better living and well being.
E. Targeting, monitoring and implementation
assessment
There is need for a practical target and indicator for
monitoring the disaster management strategies being
adopted at the national and international levels. This
could be in the form of loss of human lives, socioeconomic value of damages, or population exposed to
water-related risks. As population pressure is likely to
increase on the limited natural resources, man has to
continue to take higher and higher risks. Economic
losses not being a unique function of the
implementation of risk management strategies, an
assessment based only on economic losses would be
severely skewed. Under the circumstances, the number
of lives lost (or rather saved) could form the most
appropriate and relatively simple indicator. A proposal
in the form of an “Urgent Appeal” was submitted to
the UN Secretary General’s Advisory Board on Water
and Sanitation and was endorsed by it. Reduction by
half of the average number of deaths over ten years
due to water-related disasters (or maybe all disasters)
during the decade 2006-2015 as compared to the
average number of deaths during 1991-2000, could be
a desirable target.

6. THE PREPARATORY PROCESS AND ITS CONCLUSIONS

A. The virtual workshop
i. Purpose of the virtual workshop
Using the utilities provided on the website of the
4th World Water Forum, the beacons of the Risk
Management framework theme organised a virtual
workshop in November and December 2005. On this

virtual platform the baseline document on the
framework theme Risk Management was opened for
discussion, in order to incorporate in it as wide a view
spectrum as possible, from a geographical, professional
and geopolitical point of view. The comments received
served as the basis for the transformation of the
baseline document into this thematic document, which
will be the reference point for the discussion to take
place during the Forum related to the theme Risk
Management. The virtual workshop proved to be a
successful undertaking, having had 55 participants and
generating comments during the 8 weeks of opening
and even further.
ii. Findings of the virtual workshop discussion
The scope of the Baseline Document
The Baseline Document on Risk Management was
developed to provide background information on the
issues related to risks due to hazards associated with
water as part of the preparatory process of the 4th
World Water Forum. It endeavoured to explain Risk
Management principles in general and to show the
approaches generally adopted worldwide in various
phases of the risk management cycle related to water
related hazard risks and was not to serve as
recommendatory document.
Risk perceptions are deeply rooted in the social,
cultural and religious ethos of a society. At the same
time, risk management measures are closely linked to
economic conditions. As a result, it is imperative that
the approaches to deal with, not only the water
related, but all risk issues be different in different parts
of the world. These are reflected through the inputs
from the regional consultation process and have, to
some extent, already been reflected in the discussions
during the Virtual Workshop. But more deliberations
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The preparatory process for the present document
initiated in late 2004 when the Beacons for the Risk
Management framework theme were tasked with
producing a Baseline Document which would be used
to set the scene for the discussions on the theme of
Risk Management during the preparatory process of
the Forum.
A consultative process involving UN Organizations,
NGOs, Scientific Associations and International
Commissions, was conducted via e-mail and with
inputs from this extended network of cooperating
partners a first draft of the baseline document was
developed and posted on the Forum website by
February 2005. The general idea for this document was
to set the scope of the framework theme, present
issues on the management of risk of water-related
hazards and offer alternative approaches to be
considered and debated at the Forum itself.
Throughout the year 2005 and until the very beginning
of 2006, there have been numerous and very valuable
contributions from various cooperating partners and
external experts. The compilation of these
contributions, as well as the outcomes from the virtual
workshop and from the regional preparatory processes
effectively led to this final thematic document, which
is hoped will be very valuable in providing the Forum
participants with an appropriate background for the
different activities of the Framework Theme Risk
Management.

are looked forward to on these aspects during the
Forum itself with possible region specific
recommendations.
There were some comments on the definition of
“local”. A clarification of the term “local”, as has been
addressed in the Baseline Document, would therefore
be appropriate. Local level activity does not essentially
refer only to communities and generally cannot be
limited to a certain scale. As has been pointed out in
the 4th Forum web site, local action should be
considered as a process which is not necessarily
individual, small-scale, insular, or parochial.
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Specific issues that have been highlighted during the
discussions
A distinction in approaches due to economic
disparities was brought out in the document, by
broadly categorising the approaches relevant for
developing and developed countries. It has been
pointed out that the developing countries themselves
represent a wide spectrum of socio-economic as well
as cultural ethos and it may not be possible to club all
of them together. Evidently, given the very nature of
risk issues being linked with socio-economic
conditions, global and regional initiatives in risk
management are relevant in case of large-scale
disasters, particularly in, but not limited to, the
rehabilitation and reconstruction phases. However, the
response to emergency situations and preparedness
has to be built around capacities at the lowest
administrative or community level.
Assessment of risk and building awareness about
these risks was another important issue raised. This is
evidently the starting point for initiating a shift in
thinking, from a reactive to a proactive approach and
for imbibing the culture of factoring risk management
principles in development planning. Spatial planning
enforced through adequate regulatory mechanisms has
to play an important role in water hazard risk
management. At the same time, it represents one of
the main challenges of risk management, as it requires
substantial resources and a multi-disciplinary and
multi-agency coordination and cooperation. There is
need for strengthening the knowledge base on disaster
risk management and create relevant professional
capacities in concerned institutions. Equally important
is the participation of the communities that are likely
to be affected, for better acceptance and use of such

assessment products such as flood risk maps.
This would also help prevent the problem of social
conflicts arising out of shifting of risks, as a result of
certain mitigation measures or inequitable distribution
of resources, during the subsequent recovery phases. It
has rightly been pointed out that during the
emergency situation itself, there is a great amount of
solidarity among the people.
A point that has been specifically emphasised is the
need for an approach to water related hazards risks at
a basin level with due consideration to the
environmental impacts and integrating the two
extremes, floods and droughts, while learning lessons
from other risks such as earthquakes, fires etc. The
basin level flood management plans should incorporate
both short-term and long-term measures with
adequate provisions for maintenance of existing flood
management measures. The need for appropriate
public consultations at various planning and
implementation stages of such a risk management
strategy has been pointed out. This, among others, is
particularly emphasised in the Integrated Flood
Management Approach.
The discussions have highlighted the need to
reduce vulnerabilities and build community resilience.
This resilience has to be fostered in local communities,
including the local authorities and the lowest
administrative institutions involved in disaster
management. At the same time these local
communities and institutions have to be appropriately
linked to and supported by national, regional and
sometimes international institutions and networks. It
was again pointed out that the progress towards
building this kind of resilience cannot be viewed in
isolation and is a direct function of the prevailing
social, economic and political conditions.
Forecasting and early warning has been
recognised as one of the important tools for reducing
physical vulnerability of the economic activities at risk.
Particularly, the need for incorporating latest
technological advances in the fields of satellite
observations, meteorology and hydrology for
forecasting and warning, with emphasis on
international collaboration and due exchange of data
and information on international river basins, has been
emphasized.
The current development trends, increase in
population and increasing stress on natural resources

B. The regional inputs
i. AFRICA

Development of Disaster Risk Reduction Strategies
for the Region
The most common natural disasters in Africa are
drought, floods, cyclones, food shortage and pest
infestations. Droughts are endemic in both, southern
Africa and the Sahelian region of western and
northern Africa, and are the most deadly natural
disaster. They account for over three-quarters of those
affected by natural disasters and 98% of their
mortality. During the past ten years, three-quarters of
the droughts in the world have occurred in Africa. It is
a condition of life for many residents of Africa,
especially those of the Greater Horn region. Countries
in Africa reporting the highest frequency of drought
include Ethiopia, Chad, Botswana, Burkina Faso, Kenya,
Mozambique and Mauritania.
But much of Africa is also vulnerable to flooding.
Floods are the most prevalent disaster in North Africa,
the second most common in east, south and central
Africa, and the third most common in West Africa.
Flood episodes accounted for 26% of total disaster
occurrences in Africa from 1971 to 2001.
Clearly the increased impact of disasters is one of
the major factor holding back poverty reduction and
socio-economic development on the continent. In the
past couple of years, the African Union Commission

(AUC) and the NEPAD Secretariats, with the support of
UN/ISDR Africa, assumed leadership to initiate and
undertake consultations aimed at addressing disaster
risk reduction on the continent. The process resulted in
the development of an Africa Regional Strategy for
Disaster Risk Reduction whose aim is to address
disaster risk reduction through its incorporation in
development policy and activities. The strategy was
adopted by the African Ministerial Conference on the
Environment (AMCEN) in June 2004 and was also
positively received by the Heads of State in July 2004.
Following this, a regional programme of action has
been developed, the ECOWAS Secretariat is developing
a common policy to facilitate a holistic approach to
disaster risk reduction in West Africa and the IGAD
Secretariat is developing a training manual to
facilitate capacity building of its Member States in
disaster risk reduction. Furthermore, fourteen countries
in Africa have already developed national platforms,
with representation from all major line ministries,
aiming at addressing disaster risk reduction in
development processes. To cite a few: the Kenya
national platform has integrated disaster risk reduction
in its national policy; Uganda has added disaster
management as a pillar of sustainable development;
the Madagascar national platform has carried out
disaster risk management training in the 11 regions of
the country; Senegal national platform is active on
policy issues; and the national platform of Djibouti has
made it possible to develop its first national strategy
on disaster risk reduction since independence.
Data collection and transformation
In view of the inadequacy of hydrological stations in
Africa, the WMO has developed components of the
World Hydrological Cycle Observing System (WHYCOS)
for Africa. The System is composed of regional projects
called Hydrological Cycle Observing System (HYCOS)
and three of them, namely the Niger-HYCOS, the
Volta-HYCOS and the SADC-HYCOS are currently
operational in Africa. Other similar projects, IGADHYCOS and Lake Tchad-HYCOS, are being implemented
and for the Nile a HYCOS project is under preparation.
The main areas of interest are: real-time data
collection/transmission, technology transfer and
Internet oriented outputs. The successful
implementation of the HYCOS projects in Africa will
aid research and development of the field of hydrology.
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are putting more and more people at risk due to the
inherent increasing social and economic vulnerability,
particularly of the weaker sections of society. There is
need for political commitments at all levels in line
with the Hyogo Declaration.
There have been suggestions that the original
Baseline Document be revised, incorporating these
comments and contributions. A new version as such
was not envisaged under the process, but all the
comments have served as valuable contributions to the
final Thematic Document.

Local actions exhibiting innovative risk management
• The Iullemeden is a trans-boundary groundwater
multi-aquifer basin shared by Mali, Niger, Nigeria
and Algeria. The equitable exploitation of the
aquifer is compounded by high policy and scientific
uncertainty. Risk Management in the Iullemeden
aquifer in North West Africa shows that conflicts
can be minimized and cooperation among countries
can be promoted by undertaking joint risk
management through a common consultative
mechanism, whereby stakeholders identify and
formulate a common perspective, address the
environmental risks and share the consequential
socio-economic costs.
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• The City of Tunis, with a population of more than
2.7 million, was recently flooded by quantities of
runoff coming from the upper parts of catchment
basins. A project was designed using storm
drainage management models and GIS software to
solve the problems using as a base the September
and October 2003 floods in Tunis which resulted in
losses of lives and property when water levels rose
up to 4 meters above street levels in parts of the
city. The technology used in the design can be used
in basins with similar conditions in the Region.
ii. THE AMERICAS

• A large number of people are vulnerable to the
effects of floods. The local action Contribution to
Flood Monitoring and Adaptation Strategies in
Zimbabwe shows how review and improvement of
evacuation procedures and engineering standards
to adapt to expected flood eventualities would
reduce the impact of floods on human livelihoods,
loss to infrastructure and property.
• The Kitui District of Kenya faces extreme droughts.
With the assistance of NGOs communities
constructed low cost sand dams to store water
within an artificial sand aquifer that is created
behind the dam. These activities have resulted in
reducing the effects of extreme droughts and have
demonstrated, that to some extent, droughts can
be mitigated without heavy infrastructure
investments.
• The inner delta of the Niger in Mali is an important
ecosystem with many livelihood activities affected
by variations in water resources related to the
flooding of the Niger and the Bani rivers. The local
action “the Flood forecasting System for Integrated
Natural Resources Management in the Niger Inner
Delta in Mali” describes how the flood forecasting
system, which has been created, has resulted in the
improved sharing of information, creation of
consensus among stakeholders and technicians
involved in the management of the delta, improved
management of irrigation activities and improved
planning of fisheries.

Over the past three decades, while the number of
extreme natural events encountered by developed
and developing countries has roughly been the same,
three-quarters of the disasters and 99% of the
human casualties have been in developing countries.
In the Caribbean region this has meant an increase in
economic losses and donor fatigue. The process by
which a country learns to minimize the impact of
natural hazard events is developed incrementally over
time. Like other learning processes, the rate of
improvement can be accelerated by taking advantage
of the know-how and best practice techniques
developed elsewhere and by adapting the methods
used in other countries.
By the end of the last decade, International
Financing Institutions (IFIs) in the region had made
significant public statements linking disaster losses
and existing vulnerability to development practices,

• a lack of understanding of the relationship of the
vulnerability of the poor to natural hazards and to
other threatening circumstances;
• a lack of recognition that physical and economic
risk management may have more to do with
poverty alleviation than financial risk
management; and
• the ever emerging realization that the poor will
need assistance, including subsidies.
Floods
The cause of floods in the region is as varied as the
region itself. They can be of climatic origin, such as
spring thawing of accumulated snow, the El Niño
Southern Oscillation (ENSO) phenomenon, or severe
weather conditions due to the Inter-Tropical
Convergence Zone (ITCZ). They can also be caused by
frontal storms, tropical storms and hurricanes. The
coastal areas are also vulnerable to tsunamis.
These events have caused great socioeconomic
impacts in the region. Much of the decline in Peru's
GDP in the early 1980s has been attributed to El
Niño, with negative growth rates of 0.6% and 11% in
1982 and 1983, respectively. Much of the 19971998 decline in GDP (a decrease of about 0.6%) was
also attributed to an intense El Niño event. Another
example is the Mitch phenomenon, which clearly
illustrates the impact of natural disasters in Central

America. Between 1992 and 1998, Central America
experienced an annual growth rate of 4.3%. Before
Mitch, projections indicated an annual GNP growth
of 4.8% for the period 1999-2003, thus allowing the
region to recuperate, by 2004, the per capita GNP it
had in 1978, before the Latin American recession
known as the “lost decade” (1980s). However,
according to estimates, Mitch caused the region to
delay this recuperation a further three years.
Damages caused by Mitch in Central America were
estimated at US$ 6 billion in 1998, equivalent to
16% of the GNP for that year, 66% of the value of its
exports, 96.5% of the value of its gross capital
formation, and 37.2% of the total external debt.
In Grenada, more recently, Hurricane Ivan
destroyed practically 90% of the housing stock in
September 2004. Prior to hurricane Ivan, the
economy was projected to grow by 4.7% in 2004 and
at an average rate of 5.0% between 2005 and 2007.
The fiscal operations of Central Government were
estimated to result in a current account surplus of
US$ 17million or 1.3% of GDP. With the passage of
Hurricane Ivan, economic activity was projected to
decline in 2004 with an overall impact of six
percentage points of GDP growth, reflecting a
contraction in tourism and the halt in production of
traditional crops. In the following year, the economy
is projected to remain stagnant as the tourism and
agricultural industries continue to be weak.
NOAA states that the USA has sustained 62
weather-related disasters during the 1980-2004
period in which overall damages exceeded US$ 1
billion at the time of the events. Fifty-three of these
occurred after 1988 and seven occurred in 1998
alone. The total normalized losses in 2002 from these
62 events are over US$ 390 billion. The American
Geophysical Union (AGU) states that on average,
natural hazards result in annual losses in the USA
(crop and property) exceeding US$ 7.6 billion
(adjusted to 2004 dollars), and that weather-related
events produce more dollar damages than any other
hazards. The AGU also shows that losses from natural
hazards in the USA have been increasing exponentially
since 1960 and that the decadal annual mean loss
also has been increasing, peaking at US$ 14.4 billion
(adjusted to 2004 dollars) in the 1990s. With only
four years of data for the present decade (data from
2004 and 2005 still in process), it appears that it will
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and to the need for risk management. The earlier in
the development process that natural hazard risk
mitigation options are considered, the more likely an
acceptable level of risk will be achieved. Natural
hazard risk mitigation must be seen in the context of
the process of development, not as an adjunct action
to be applied once development decisions are made.
Mitigation must be considered before preparing for
and responding to expected or unexpected losses and
the resulting emergency. It must go beyond sector
strategies for providing financial assistance in case of
catastrophic loss and address the root causes of the
vulnerability. Each development action must be seen
as an opportunity to mitigate against possible losses
to natural hazard events.
Poverty alleviation has emerged as the principal
development problem to be addressed, the
relationship of the poor to disaster reduction has
been marked by:
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surpass the 1990s annual loss, which has been not
only the most costly, but also the most deadly (more
than 5,200 fatalities).
The effects of disasters like Mitch and Ivan will
last for ten years, according to some estimates.
Among the long-term impacts are the destruction of
economic and social infrastructure, environmental
change, external imbalances, extraordinary fiscal
imbalances, inflationary processes, and negative
income redistribution.
Several countries have organized civil protection
systems, like FEMA in the USA and those in Mexico,
Argentina, and Central America. However, according
to studies by the World Bank, WMO, and IDB, few
countries in Latin America and the Caribbean have
the necessary capacity in terms of trained personnel
and equipment to make reliable short to medium
term forecasts, due to financial constraints. In some
cases, international aid after a major disaster has
financed the installation of state-of-the-art
forecasting and early warning systems, but the
financial constraints of local governments to provide
for operation and maintenance of such systems, have
made them unsustainable. Response measures for
such disasters are also very weak and lacking human
and financial resources. Sometimes in the region,
even if the forecasts are good and timely, the
response capacity is not always at par. There is still
much room for improvement regarding the capacity
to translate the early warnings and forecasts into
effective preventive measures and to give protection
and assistance to the civil population once a disaster
has occurred.
The preventive and protective measures tried in
the region after the major disasters that occurred in
the 1990s have been varied. They have spanned from
the traditional structural and non-structural
measures, to mechanisms of risk transfer by
insurance and the creation of Emergency Funds.
Technical plans that anticipate and lower the risks of
hurricanes, flooding and other events have been inplace for sometime. These range from increasing
hazard mapping and aligning the results of
forecasting with better land management and zoning
practices; adopting flood management plans that are
part and parcel with overall river basin and
watershed catchments management plans; adopting
relevant building standards and construction codes

covering both public buildings such as hospitals,
schools, government buildings, universities, ports and
transmissions lines, as well as private housing
standards, and crucially, ensuring that those codes
are effectively enforced through a range of good
governance practices. Indeed, good governance is a
key aspect to integrating risk mitigation policies.
The effectiveness and efficiency of these measures
is difficult to evaluate, due to the variability and
randomness of the natural phenomena. It is also
recognized that in a given period of time, the
cumulative effect in transport infrastructure,
agriculture, and the economy in general of periodic
annual phenomena, can add to substantial amounts.
These phenomena, unlike the major events, will not
make the headlines because of their periodicity.
However, their impacts could be easier to control and
the local communities could participate in their
prevention and amelioration, as many programs
financed by the World Bank, IDB and several NGOs
are trying to promote.
Droughts
Paleoclimatic data show that droughts are a
worldwide phenomenon that has affected the global
community over timescales of decades to millennia.
In many parts of the Americas, substantial agriculture
is practiced under rain-fed conditions. Variations in
weather conditions and more specifically in rainfall
patterns can have both detrimental and beneficial
impacts on agricultural productivity.
Droughts occur throughout North America and, in
one given year, at least one region is experiencing
drought conditions. Of the 62 major weather related
events that occurred in the USA between 1980 and
2004, at least nine were droughts. The major drought
of the 20th century in North America, in terms of
duration and spatial extent, is considered to be the
1930s Dust Bowl drought, which lasted up to seven
years in some areas of the Great Plains in the USA. It
resulted in a mass migration of millions of people to
the western USA in search of better living conditions.
Much of the climatic variation in Latin America can
be linked to the El Niño. Drought conditions
associated with El Niño events have resulted in
reduced agricultural yields, crop failures, and the
adoption of fallow practices instead of crops. During
the 1982, 1986 and 1987 El Niño years, 97%, 86%

iii. ASIA

Special drivers of flood risks in the region
In China, Southeast Asia and South Asia floods are
largely influenced by the Asian monsoon and the
typhoons in the region. Widespread rains associated
with such systems where the intensity could be
extremely high cause both flash floods as well as
widespread riverine floods. These floods are
accompanied by large mudflows such as in
Philippines, Malaysia and Indonesia. The overall risks
due to natural hazards are further accentuated by the
active volcanic and seismological activities in the
region. Mud-flows and landslides, which are induced
by floods, also need to be taken into account. The
extreme variability of rains, both in time as well as in
space, cause both floods as well as droughts
sometimes at the same time in different parts of a
country. Rapid population growth in the region and
the need to meet the increasing demand for food and
energy, provide livelihood, infrastructure and
economic development, force people to move from
rural to urban areas thereby taking greater risks and
putting more and more people and economic
activities at risks due to natural hazards particularly
flooding. A special characteristic of the region is that
people have been living with the floods for decades.
However, exposure to flooding year after year has
hampered their economic and social development.
Harmonious living with the floods calls for
improvement in various aspects of living conditions:
health, communication and livelihood. As such, flood
management requires to be addressed in an
integrated manner rather than with isolated actions.
How are these special conditions addressed through
Integrated Flood Management?
The risk management principles envisaged under IFM
call for comprehensive assessment of risks due to all
natural hazards and adopting an approach where
various options of flood management are viewed
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and 73% of the rain-fed agriculture in the semi-arid
north and central regions of Mexico were ruined.
Another intense drought in Central America
resulted from the El Niño event during the second
half of 1997 and the first half of 1998. The waterrelated sectors were seriously affected, such as
hydropower generation (electricity rationing),
agriculture (loss of crops), forestry (record number of
forest fires), fisheries (decrease in the catches), water
supply (reduced availability for some population
groups), and health (spread of some diseases,
epidemics). Central America was also hit again by a
widespread drought in 2001, and according to ECLAC
estimates, GNP growth in the region, expected to be
2.5%, reached less than 1%. Except in Costa Rica, in
most other countries there is a limited capacity to
produce climate outlook information of value for
sectors affected by climate variability. Improved El
Niño forecasting could save substantial losses.
Expected benefits were estimated by IFPRI and NOAA
for Mexico, Peru, Jamaica, and Honduras, where the
present value of benefits ranged from about US$ 480
million, to US$ 2,495 million in a perfect forecast
scenario. But new risk management instruments are
being adopted and comprehensive water resources
management in river basins and watersheds is
gaining coverage. In this regard, watershed
management projects in Guatemala, Honduras, and El
Salvador show good results.
Although the concept of agricultural insurance is
not new in the region, the application of risk transfer
mechanisms that take into account climatic
variability is being explored. Mechanisms to
indemnify irrigators based on the annual inflows into
reservoirs, i.e. some specific prototype insurance
contracts that would pay when inflows are below
normal, are being proposed in Mexico. It is hoped
that such indemnity payments during water scarce
periods would provide additional liquidity to the
system that would not only mitigate the losses to the
irrigation district as a whole, but also would lead to
an efficient use of the resource. Auto-financed crop
insurance models to provide protection against
decreases in farmers’ incomes due to low crop
productivity, caused by critical drought events have
also been proposed in Brazil.
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from both development perspective as well as risks.
It is emphasised that all the three components that
contribute to risks, i.e.; the magnitude and frequency
of the hazard; the exposure of the population and
the economic activities to the hazard; and the
vulnerability of these activities and communities to
such an exposure, need to be addressed in
preventing and managing risks. Assessment of risks
needs to be addressed at all stages of flood, i.e.
preparedness, response and post-flood rehabilitation.
Eventuality of the risks to which people are exposed
and how they will affect people in the event of
failure of flood protection measures should also be
factored in disaster response strategies.
The fact that the region is at the same time
affected by too much as well as too little water,
drought issues and the corresponding ground water
recharge during floods have to be integrated,
considering water cycle as a whole.
Improving the resilience of the society and the
economic activity to flood risks is considered to be
an essential element of such an approach. With the
large river systems where it is difficult for the
government machinery to be present and respond at
all places at a time; or to respond to a flash flood
event that does not provide enough warning for the
government machinery to respond, it becomes
essential that the communities are ready to help
themselves to begin with. For such expectations
from the community to be fulfilled, the community
needs to get organised in order to respond to the
emergency situations. Capacity development of
communities for such a role is essential.
The region is subject to high climate variability.
Changes in this variability create a new uncertainty
factor that is likely to impact the risk situation. This
uncertainty should be accounted for appropriately as
far as possible. The emergency situation when a
structural flood management intervention fail
because of exceedence of the design flood or
uncertainty of climate change, need to be addressed
as far as possible. The climate change impacts on the
risks should be factored on the ‘no regret’ principle.
With rapid economic growth and need for poverty
alleviation, all natural resources including the
ecosystems should be harnessed in a sustainable
manner. There is need for addressing the issue of
deforestation, an effect of population pressure and

the need for energy sources, in order to prevent
occurrence of landslides and mudflows. There is also
the need to have land use regulations in respect to
the location of hazardous industries in the flood
plains to avoid exposure of the population to spread
of toxic chemicals due to flood water and protecting
the wetlands that provide livelihood to people.
Current socio-economic situation in the region, as
apparent from the experience in China and India,
does not bide well for successful flood insurance. In
order to implement effectively the mechanisms of
flood insurance, support of the government to
insurance companies is essential. However, the basic
characteristics of floods do not encourage the
insurance companies to venture into this field.
Difficulty in assessment of losses due to floods in a
transparent manner also plays an inhibiting factor.
The mechanism of compensation and post flood
rehabilitation support provided by the governments
appears to be the most viable economic instrument
under the given situation in the region.
What lessons can be learned from the Region?
Living with the floods has a long tradition in the
region. Special houses build on stilts and certain
agricultural practices that withstand the ill-effect of
long inundation periods are a couple such adaptation
measures. However, with the overall socio-economic
changes taking place in these countries, these far
from ideal conditions of living cannot be tolerated
and force people to migrate to urban areas. Science
and technology should address the special needs
such as the communication needs and the health
concerns of the people who are forced to live in
houses surrounded by floodwaters. Special
agricultural practices that can take advantage of
long inundations, need to be researched. Building
technology should address the need for cheaper
flood resistant houses. The communities have to be
enabled and provided with legal and financial selfsufficiency to organise themselves and handle the
flood situations.

Facts
Between 1998 and 2002, Europe suffered over 100
major damaging floods, including the catastrophic
floods along the Danube and Elbe rivers in 2002. Also
the summer of 2005 brought severe flooding in Central
Western Europe (Switzerland, Germany, Austria,
southern France) and Eastern Europe (Rumania,
Bulgaria) as a result of excessive and unusual rainfall.
Since 1998 and taking into account 2005, floods have
caused more than 700 fatalities, the displacement of
more than half a million people and more than 25
billion in insured economic losses. From September
2004 to September 2005 the average precipitation
over Spain was between 60 – 90 % below the normal
annual average. The drought caused very stressful
conditions for agriculture and urban water supplies in
Italy and Spain, and spurred political debate on the
feasibility of the present development policies in Spain.
European coastal zones are facing serious problems
of habitat destruction, water contamination, coastal
erosion and resource depletion. This depletion of the
limited resources of the coastal zone (including the
limited physical space) is leading to increasingly
frequent conflict between uses, such as between
aquaculture and tourism. Coastal zones also suffer
from serious socio-economic and cultural problems,
such as weakening of the social fabric,
marginalization, unemployment and destruction of
property by erosion.
Policy and strategy responses
In Europe local, national and transboundary
governmental, private and non-governmental
organizations can be involved in flood, drought and
coastal zone management. Protection measures
against floods and droughts and storms are mostly
taken at national and sub-national level. At the
European level, States are already taking flood,
droughts and coastal zone protection measures but

concerted and coordinated action at the level of the
European Union would bring a considerable added
value and improve the overall levels of protection
against water related risks.
The so-called EUROPA - Environment - Environment
DG - Water quality in the EU - Water Framework
Directive adopted in 2000 by the European Parliament
and the Council is the most comprehensive framework
for water management of the European Union, to
which 25 countries in Europe belong. The WFD requires
that integrated management plans be developed for
each river basin in order to achieve good ecological
and water quality status. Whilst the WFD will
contribute to mitigating the effects of floods and
droughts, these are not the principal objectives of the
directive.
The recent flood disasters and the expected
increase in frequency and severity of floods in Europe
led the European Commission in 2004 to propose that
the Member States and the Commission work together
to develop and implement a coordinated flood
prevention, protection and mitigation action
programme. On the basis of the discussions in the
Council and its invitation to the Commission to submit
an appropriate proposal for an action programme, the
Commission is proposing to move forward the
European action programme through three distinct but
closely linked actions ‘package’:
1. Information and research: facilitating exchange of
experiences and knowledge and increasing the
awareness (e.g. stronger linkages between
research, policy and public awareness)
2. EU funding possibilities: targeted approaches at
best use of funding tools
3. Legal instrument: development of country and
basin flood risk management plans and flood risk
maps
Droughts are mainly a problem in Southern Europe,
for the Mediterranean countries. At the European level,
the EC supports drought preparedness projects in the
Mediterranean, but has not gone so far as developing
a guideline on drought management.
Many of Europe's coastal zones face problems of
deterioration of their environmental, socio-economic
and cultural resources. Since 1996, the European
Commission has been working to identify and promote
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iv. EUROPE

measures to remedy this deterioration and to improve
the overall situation in these coastal zones, which has
led to a recommendation for Integrated Coastal Zone
management.
Local Initiatives & Projects
Numerous initiatives and projects are underway in
Europe to cope with risks; projects and initiatives at
the European level, at the basin level, at country level
and at local level. Many of the projects are tailored to
address local up to transboundary basin conditions.
These risk management initiatives have the following
in common:

4th World Water Forum

190

• Shift from a protection-oriented strategy (only
structural works downstream) to integrated risk
management, taking into account not only
structural protection and hydraulics works, but also
regulation of the upstream flow (dynamic slowdown and retention, floodplains restoration…),
improvement of early warning and forecasting,
appropriate spatial planning through allowance of
space for water, etc.
• Involvement of multiple players in risk management
from the local councilors responsible for public
safety and spatial planning to the citizen faced
with risk, the NGOs propagating a particular
concern to the private sector interests and the
insurance companies.
• Essential involvement of the local authorities
possibly gathered into local institutions or through
specific partnerships.
• Increase the public consciousness of risk.

Given the variety of conditions in Europe the exchange
of information and experiences is encouraged in order
to take benefit and share the various experiences and
know-how between the initiatives.
Local Initiatives & Projects in Monitoring
Numerous initiatives and projects are underway in
Europe, which invest in monitoring as an important
tool. A best practice in this sense is represented by the
activities of the Working Group within the European
Union Water Initiative, which has been jointly
launched by the European Commission, with Italian
leadership, with the overall objective of outlining an

effective Monitoring/Reporting system for measuring
the contribution of the EUWI towards the waterrelated MDGs. The EUWI M/R focuses on monitoring
progress made in implementing the EUWI’s set
objectives and will be interfaced with international
and national monitoring activities.
The activities of the M/R-WG are arranged in four
phases, two of which have been completed, the first
regarding the analysis of existing M/R systems that
could be linked with the EUWI M/R system and the
second regarding the design phase of the monitoring
system. The next two phases are aimed at putting the
methodology forward. In the test phase, an initial pilot
test on the EUWI Regional Components will be
undertaken, in order to define the best ways to
promote therein the monitoring and reporting culture
and to establish proper links with regional and central
levels of the EUWI. In the implementation phase, a
comprehensive assessment will be carried out in three
selected African countries or river basins, about the
coherence, status of implementation, performance and
impact of national water policies and the EUWI.
Further cooperation beyond Europe
To foster more cooperation and exchange of
experience at the national and continental level,
northern countries and the EC are presently actively
pursuing closer working relations. An example is the
cooperation in space technology for early warning.
Other examples are the global projects such as the
GCOS, ICOS and GWSP.
Conclusions
Rapid progress is being made in Europe with multistakeholder consultations and institutional
coordination in decision-making processes and policy
development for floods. The multi-stakeholder
approaches, which are still under development, show
that the results for risk management benefit
substantially from this rather new methodology. A very
important benefit of the multi-stakeholder approach is
that not only public platforms are built to support
policy development, but also that shared planning
implies shared financing.

C. Future perspectives
Water related risks are increasing owing to population
growth, settlement practises, economic developments
and climate change. At the same time, in countries
that have achieved already a high standard of
protection, the acceptance of risk is decreasing. The
outcome of the preparatory process of the compilation
of this thematic document on Risk Management could
be summed up in the following 7 key messages:

water-related hazards, and set scene for the
discussions within this framework theme at the
4th World Water Forum.

1. Stepping up investments in structural measures is
necessary to reach “water security”, i.e. coping
with too much or too little water. The strategy
should incorporate also the non-structural
measures and include coping with risks.

3. Capacity development programmes for water
managers as well as public awareness raising
programmes on risk management are direly
wanted.
4. Adequate transfer of new technological
developments and knowledge dissemination, in
particular to the Least Developed Countries, is
urgently needed.
5. The international community should agree on the
global target “to halve the number of losses of
human lives due to water related disasters by
2015”.
6. The international development and financial
institutions should focus more on disaster risk
reduction and move from response to preparedness
to risks.
7. There is a need to build up the resilience to
hazards in society, through a participatory
assessment of risks, vulnerabilities and capacities
linked to action planning by communities.
These messages should be seen as perspectives for the
future development of Risk Management, not only for
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2. Water management should learn how to factor
water hazard risks along with compounding
pressures, such as demography, land use, including
urbanization and deforestation, and climate.

Disclaimer and copyright
All rights reserved. The Risk Management Beacons.
The Risk Management Beacons is a cooperation of:
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• the World Meteorological Organization (WMO),
http://www.wmo.int
• the Cooperative Programme on Water and Climate
(CPWC), http://www.waterandclimate.org
• the Japan Water Forum (JWF),
http://www.waterforum.jp
• the United Nations Department of Economic and
Social Affairs (UNDESA), http://www.un.org/esa/
• The National Water Commission of Mexico, through
its National Meteorological Service,
http://www.cna.gob.mx, http://smn.cna.gob.mx
The designations employed and the presentation of the
material in this publication do not imply the
expression of any opinion whatsoever on the part of
the Risk Management Beacons concerning the legal
status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its
frontiers or boundaries.
The Risk Management Beacons do not warrant that
the information contained in this publication is
complete and correct and shall not be liable for any
damages incurred as a result of its use.
This publication contains the collective view of an
international group of authors and reviewers and does
not necessarily represent the decisions or the stated
policy of the Risk Management Beacons.
References of key documents and organizations
on Risk Management
Documents:
• WMO publications on disasters:
http://www.wmo.int/disasters/publications.htm
• ISDR publications:
http://www.unisdr.org/eng/library/lib-index.htm
Organizations:
• World Meteorological Organization (WMO),
http://www.wmo.int
• Cooperative Programme on Water and Climate
(CPWC), http://www.waterandclimate.org
• Japan Water Forum (JWF), http://www.waterforum.jp

• United Nations Department of Economic and Social
Affairs (UNDESA), http://www.un.org/esa
• International Strategy for Disaster Reduction (ISDR),
http://www.unisdr.org
• Associated Programme on Flood Management
(APFM), http://www.apfm.info
• Center for Research on the Epidemiology of Disasters
(CRED), http://www.cred.be
• Disaster Management Programme (DMP) of UNHABITAT, http://www.unchs.org/programmes/rdmu
• World Institute for Disaster Risk Management,
http://www.drmonline.net
• International Federation of Red Cross and Red
Crescent Societies (IFRC), http://www.ifrc.org
• Provention Consortium,
http://www.proventionconsortium.org
• Asian Disaster Preparedness Center (ADPC),
http://www.adpc.net
More comprehensive lists of organizations related to
disasters can be found at:
http://www.proventionconsortium.org/partnerorg.htm
and
http://www.keele.ac.uk/depts/por/disaster.htm
Description of the beacons involved
World Meteorological Organization (WMO),
http://www.wmo.int
The World Meteorological Organization (WMO) is a
Specialized Agency of the United Nations. It is the UN
system's authoritative voice on the state and
behaviour of the Earth's atmosphere, its interaction
with the oceans, the climate it produces and the
resulting distribution of water resources.
Under WMO leadership and within the framework
of WMO programmes, National Meteorological and
Hydrological Services have contributed substantially to
the protection of life and property against natural
disasters, to safeguarding the environment and to
enhancing the economic and social well-being of all
sectors of society in areas such as food security, water
resources and transport. It has a unique role within the
UN system as it facilitates the free and unrestricted
exchange of data and information, products and
services in real- or near-real time on matters relating
to safety and security of society, economic well being
and the protection of the environment. WMO provides

Cooperative Programme on Water and Climate
(CPWC), http://www.waterandclimate.org
Bridging Water & Climate for Development
Climate changes the water rules: Water managers have
to cope with today’s climate variability and tomorrow’s
climate change.
Part of the problem for water managers is that
there has been little interchange with the climate
community. The Cooperative Programme on Water &
Climate (CPWC) builds bridges between these divided
disciplines, from the local up to the global level.
CPWC supports activities in the categories ‘Coping
Partnerships’, ‘Science and Research’ and ‘Education
and Training’. CPWC encourages partnership building
between actors within these categories. In addition,
CPWC facilitates the dissemination of the outcomes
through its cross cutting activities under ‘Information
Networks’ and ‘Events’. Through increasing awareness
of the issues and of potential solutions, the CPWC also
seeks to set in motion social and political processes
that will lead to the eventual adoption of coping
strategies and 'best practices'.
Japan Water Forum (JWF), http://www.waterforum.jp
Japan Water Forum (JWF) utilizes the
human/information networks and know-how cultivated
through the 3rd World Water Forum held in Japan
2003 in expanding water related knowledge and
activities (domestic and international), in order to
support organizations in their international water
activities. Furthermore, JWF utilizes these information
and activities in applying latest information/policies in
the domestic water sector, responding appropriately to
the trends of international water problems and
discussions, and thereby contributing towards solving
domestic and international water problems.
United Nations Department of Economic and Social
Affairs (UNDESA), http://www.un.org/esa/
The Department of Economic and Social Affairs of the

United Nations Secretariat is a vital interface between
global policies in the economic, social and
environmental spheres and national action. The
Department works in three main interlinked areas:
• it compiles, generates and analyses a wide range of
economic, social and environmental data and
information on which States Members of the
United Nations draw to review common problems
and to take stock of policy options;
• it facilitates the negotiations of Member States in
many intergovernmental bodies on joint courses of
action to address ongoing or emerging global
challenges; and
• it advises interested Governments on the ways and
means of translating policy frameworks developed
in United Nations conferences and summits into
programmes at the country level and, through
technical assistance, helps build national capacities.
National Water Commission of Mexico (Comisión
Nacional del Agua, http://www.cna.gob.mx) and
National Meteorological Service of Mexico (Servicio
Meteorológico Nacional, http://smn.cna.gob.mx)
The National Meteorological Service (SMN) is the
organization in charge of providing information on the
state of the weather at the national and local levels in
our country. The National Meteorological Service
depends on the National Water Commission
(CONAGUA), which forms part of the Ministry of
Environment and Natural Resources (SEMARNAT).
The objectives of the SMN concentrate on the
continuous surveillance of the atmosphere to identify
the meteorological phenomena that can affect the
different economic activities and which might in
particular cause the loss of human lives. The SMN also
stores the national climatological information.
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the framework for international cooperation. It is
playing a leading role in international efforts to
monitor and protect the environment through its
Programmes, such as the World Weather Watch
Programme, World Climate Programme, the
Atmospheric Research and Environment Programme,
and the Hydrology and Water Resources Programme.

