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Abstract: 
The frequency of recorded natural disasters rose markedly during the last century, from 
about 100 per decade up to 1940 to nearly 2800 per decade during the 1990s. Three-
quarters of these disasters are triggered by weather-related events but the impacts of 
earthquakes and resulting tsunamis are horrific when they occur. Population growth in 
hazardous areas means that more and more people are at risk, and the increasing 
dependence of urban communities on complex infrastructure brings with it an increasing 
vulnerability to disruption. The 2002 World Summit on Sustainable Development 
highlighted the extent to which progress in development can be wiped out by natural 
disasters. The severity of the impacts of weather-related extreme events will increase in 
concert with global warming. 
 
The ICSU General Assembly in 2005 established an International Planning Group on 
Natural and Human-Induced Environmental Hazards and Disasters and the group has 
begun the process of defining a major programme of research aimed at strengthening 
international science to provide a firmer basis for policies to prevent natural hazards from 
becoming disasters. The international collaborative research programme, lasting a decade 
or more, would combine the insights of the natural, health, social and engineering 
sciences, engage populations living in hazardous areas and policy makers at all levels, 
undertake research to understand better the social and cultural determinants of choice in 
the hazards context and provide a focus on delivering new scientific insights for the 
primary customers development agencies, humanitarian assistance agencies and 
governmental policy-makers. 
 
The research focus would be on hydrometeorological and geophysical trigger events and 
related events and the role of human activities, with an interdisciplinary cohesion 
examining the intersection of natural-social and political issues.  The objective of the 
Research Programme is to undertake coordinated international multi-disciplinary research 
leading to more effective global societal responses to the risks of hazards. 

The research themes would span: improved understanding, monitoring and prediction of 
natural hazards; integrated risk analysis incorporating socio-economic factors; societal 
resilience to hazards; interplay of risks across different temporal and spatial scales; and 
understanding effective science-policy interactions and the role of scientific assessments. 
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1. Introduction 
 
People and our natural environment interact especially due to the impacts of weather-
related (e.g., storms, floods, droughts) and geophysical hazards (e.g., earthquakes, 
volcanoes) on humans.  A hazard can be defined as “a potentially damaging physical 
event, phenomenon or human activity that may cause the loss of life or injury, property 
damage, social and economic disruption or environmental degradation.”1   It is 
important to note that the event is only potentially damaging.  The magnitude of the 
impacts or damage depends on the vulnerability of the impacted system or population.  
Vulnerability can be defined as “conditions determined by physical, social, economic, 
and environmental factors or processes, which increase the susceptibility of a community 
to the impact of hazards.”2   Disasters result when hazards and vulnerable systems 
intersect.  Reducing disasters requires a multi-disciplinary approach to the study of both 
hazards and vulnerable systems.  Although some disasters make the front pages of 
newspapers around the globe, most do not and their impacts are only recognized by the 
communities impacted.  A disaster is defined as “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” 3 and the categorization of a disaster takes into account the 
ability of a community to cope on its own.  Thus, disasters are very much defined in 
terms of the local community which reinforces the notion that the study of disasters 
requires a multi-disciplinary approach with the addition of a community focus.  The 
community focus avoids arbitrary definitions of disasters in terms of financial loss, which 
would bias any tabulations to wealthier societies or lives lost, which would be a bias 
towards areas of higher population density.   
 
2.  Increasing impacts of natural hazards 
 
Based on this definition, global statistics on the occurrence of disasters have been 
prepared.  The number of disaster events has risen from averaging about 10 per year up to 
1940 to nearly 28 per year during the 1990s to 47 per year since the beginning of this 
century4, a dramatic increase.  Most of the disasters and the dominated factor in the 
increase are the dramatic rise in disasters of hydrometeorological origin.  For the period 
1994 to 2003, 33% of the disasters were the result of floods, 23% from storms and 15% 
from droughts.  Since most landslides and avalanches are of hydrometeorological origin, 
hydrometeorological events generated more than ¾ of all disasters.  Earthquakes and 
tsunamis created only 7% of events, but their impacts when they occur can be especially 
horrific. 
 
The economic costs of natural disasters are also rising dramatically.  In economic costs, 
the average annual amounts over a 10 year period have increased from $US4B per year in 
the 1950’s, to $US13B per year in the 1970’s and to $US65B per year in the 1990’s5  and 
the first years of this decade indicate that the costs are continuing to escalate.  Natural 
disasters in 2004 are currently estimated to have caused economic losses totalling 
US$140B6.  Hurricanes Katrina and Wilma in 2005 are now the largest single event but 
more horrific ones are likely on the horizon7.   
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3. Disasters and development 
 
Since vulnerability is determined by physical, social, economic, and environmental 
factors of the community, impacts on people are linked to development.  This is 
demonstrated by statistics on disaster related deaths per year per million population.  
When the Development Index is high, the number is 0.4; when it is medium, the death 
ratio increases to 10 and it exceeds 40 for countries with low Development Indices8.  
Another similar statistic is the number of deaths per disaster which increases from 22 
deaths per disaster in highly developed countries to 145 in medium and over 1000 in least 
developed countries.9  While the costs for events in developed countries typically are 
very large, they are not as large as some events, as a percentage of Gross Domestic 
Production (GDP), in developing countries.  For example, while hurricanes in the USA 
are typically less than 1% of the national GDP, the 1999 earthquake in Turkey was a cost 
of about 8% of GDP and the 1998 hurricane in Honduras cost about 75% of its GDP10. 
Major disasters have set the development of countries back years, if not decades.   
 
“Humanity has the ability to make development sustainable - to ensure that it meets the 
needs of the present without compromising the ability of future generations to meet their 
own needs”11 leading to the definition of sustainable development.  With the impacts of 
natural disasters, development can not be sustainable12.  Societies need to look to the 
future and make investments now that will allow future generations to meet their needs 
consistent with those of present generations.   Natural disasters and climate change13 are 
part of that future and must be considered to make sustainable development a possibility.  
 
4. Increasing trends 
 
Global population has been increasing and there has generally been more exposure of 
people to hazards with more people and communities are at risk.  People are also living 
by choice or circumstances in more hazardous zones, along coasts, riverbanks and 
mountain slopes.  There has also been a growing inequality between poorer and wealthier 
sectors of society and the poorer sectors are more vulnerable.  There is more expensive 
infrastructure being damaged.  In urban regions (and particularly in very large cities), the 
complex infrastructural systems that make life and economic activity possible, increase 
the vulnerability of populations to disruptions caused by natural hazards.  The density of 
buildings has been growing and with investments in infrastructure renewal declining, the 
average age is increasing.  Commercial activities have become more interdependent and 
vulnerable, including relying more on the transportation of people and goods.  Human 
interventions in the environment can also increase vulnerability to natural hazards. 
Changes in land cover can increase risks of landslides or flooding and destruction of 
coastal mangrove areas can increase the susceptibility of coastal areas to storm surges 
and tsunamis.  Climate change adds to the risk and the climate will be changing, at least 
for the next century14, while countries take emission reduction actions.  
 
Climate change is expected to change our physical environment in a number of ways, 
including more frequent and intense hazardous events, sea level rise and various impacts 
related to changing temperatures. “The vulnerability of human societies and natural 
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systems to climate extremes is demonstrated by the damage, hardship, and death caused 
by events such as droughts, floods, heat waves, avalanches, and windstorms. While there 
are uncertainties attached to estimates of such changes, some extreme events are 
projected to increase in frequency and/or severity during the 21st  century due to changes 
in the mean and/or variability of climate, so it can be expected that the severity of their 
impacts will also increase in concert with global warming.”15   
 
5. The World Summit for Sustainable Development and the World Conference on 
Disaster Reduction 
 
The World Summit for Sustainable Development (WSSD), in 2002 in Johannesburg, 
adopted a Summit Plan of Implementation16 as part of the strategy to meet the 
Millennium Development Goals (MDG). The signatories agreed on a series of actions, 
one of which included protecting and managing the natural resource base of economic 
and social development.  In the report which followed the Summit, strong connections 
were drawn between achievement of the MDG and international development and natural 
hazards and climate change.  Actions were called for, including:  
 

37. An integrated, multi-hazard, inclusive approach to address vulnerability, 
risk assessment and disaster management, including prevention, mitigation, 
preparedness, response and recovery, is an essential element of a safer world in 
the twenty-first century. Actions are required at all levels to:  
(a) Strengthen the role of the International Strategy for Disaster Reduction and 
encourage the international community to provide the necessary financial 
resources to its Trust Fund;  
(h) Develop and strengthen early warning systems and information networks in 
disaster management, consistent with the International Strategy for Disaster 
Reduction;  
(j) Promote cooperation for the prevention and mitigation of, preparedness for, 
response to and recovery from major technological and other disasters with an 
adverse impact on the environment in order to enhance the capabilities of 
affected countries to cope with such situations. 

 
The participants at the 2005 World Conference on Disaster Reduction17 agreed to the 
following declaration:  
 

1. We will build upon relevant international commitments and frameworks, as 
well as internationally agreed development goals, including those contained in 
the Millennium Declaration, to strengthen global disaster reduction activities 
for the twenty-first century. Disasters have a tremendous detrimental impact on 
efforts at all levels to eradicate global poverty; the impact of disasters remains a 
significant challenge to sustainable development. 
2. We recognize the intrinsic relationship between disaster reduction, 
sustainable development and poverty eradication, among others, and the 
importance of involving all stakeholders… 
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These conferences of nations make explicit connections between natural hazards and 
development.   
 
6. Disaster Management 
 
The United Nations International Strategy for Disaster Reduction (UN ISDR) was created 
to follow and build upon the United Nations International Decade for Disaster Reduction 
(IDNDR) of which ICSU was a co-sponsor.  Disaster management refers to policies and 
practices developed and implemented to manage the impacts of disasters. Effective 
disaster management requires extensive planning before a disaster, targeted at four 
elements18: preparedness (policies and procedures designed to facilitate effective 
response); response (actions taken immediately before, during and after a disaster to 
protect people and property and to enhance recovery); recovery (actions taken after a 
disaster to restore critical systems and return a community to pre-disaster conditions); and 
mitigation (actions taken before or after a disaster to reduce the impacts on people and 
property of future hazards).  Mitigation with its focus on preventing natural hazards from 
becoming natural disasters, includes policies and actions such as building public 
awareness and support; development of local and regional plans for land use to prevent 
inappropriate development in hazardous areas; changing building codes and standards to 
protect people, property and infrastructure from “reasonable” extremes; structural 
engineering to increase resistance; and forecasting and warning systems which provide 
information to citizens and advise them regarding an appropriate response strategy. 
 
Disaster management has traditionally included both structural and non-structural 
approaches.  Structural approaches include making structures (dykes, levees, buildings, 
power lines, etc.) more resistance to natural hazards.  This is accomplished by 
governments in part through building codes.   Loss of electricity during a natural hazard 
is one of the major concerns and the practice has been the build transmission towers to 
withstand strong loads.  Unfortunately, some natural hazard will eventually occur that 
exceeds the design specifications and it will break, often catastrophically.  Newer 
approaches now include the concept of resilience, so that transmission towers are built 
with break away arms, so that they can more easily be rebuilt when failure occurs, 
reducing the time before power is re-established.  
 
Non-structural approaches to disaster management and responding to climate change 
include better land-use planning, using insurance (especially to create incentives) and 
educational programs to have a better informed population.  Government policies and 
laws need to reflect the needs to reduce impacts.  To quote G. White, one of the pioneers 
in disaster management, “If you build in a flood plain, there is no solution”.  In the 
context of climate change, a similar expression could be: “If you assume the climate is 
static, there is no wisdom.” 
 
7. ICSU’s consideration of natural hazards 
 
Following a review of all ICSU programs on the environment and sustainable 
development, an  ICSU Scoping Group on Natural and Human-induced Environmental 



Hazards and Disasters – a Research Challenge - McBean 6

Hazards recommended “a programme of research aimed at strengthening international 
science to provide a firmer basis for policies to prevent natural hazards from becoming 
disasters. Such an objective will need: 

• an international collaborative research programme lasting a decade or more 
• the combined insights of the natural, health, social and engineering sciences 
• engagement with populations living in hazardous areas, to understand better the 

social and cultural determinants of choice in the hazards context 
• engagement with policy-makers at regional, national and international level, to 

understand better the constraints on policy-making in the hazards context 
• the ability to accommodate both individual hazards and the interplay between 

hazards 
• a long-term perspective 
• a focus on delivering new scientific insights for the primary customers 

development agencies, humanitarian assistance agencies and governmental 
policy-makers. 

This is an ambitious undertaking, in keeping with the importance and complexity of the 
subject. ICSU will need to work with appropriate partners to achieve its goals.” 
 
The ICSU General Assembly (2005) endorsed the recommendations and created an 
International Planning Group on Natural and Human-Induced Environmental Hazards 
and Disasters (the list of members is given as Appendix 1).  The Planning Group was 
tasked to formulate a set of detailed objectives for an ICSU Hazards Programme based on 
a review of ongoing and planned relevant activities, in consultation with ICSU Scientific 
Union and National Members, Interdisciplinary Bodies and Joint Initiatives.  If a new 
Programme is proposed, the report should clearly demonstrate the added value of an 
ICSU Programme in the area.  The Planning Group should take the report on hazards to 
the ICSU 28th General Assembly with proposals for broad areas of research to be targeted 
in the first three years and define the milestones that should be reached during the life 
span of the Programme. 
 
The Planning Group is to stimulate, encourage and organise debate among a wide range 
of interested parties on the possible objectives and content of an ICSU Hazards 
Programme,  In particular, to consult the proposed target audiences (development 
agencies; humanitarian assistance agencies (including UN bodies and NGOs); and 
governmental policy-makers) about how an ICSU Hazards Programme might best meet 
their needs.  It will also make proposals for how stakeholder groups other than scientists 
and policy-makers (e. g., people living in areas vulnerable to natural hazards) can 
contribute to setting the agenda for an ICSU Hazards Programme and can be involved in 
its progress  
 
8. Initial Considerations of the International Planning Group 
 
The Group met for the first time in Paris on June 20-21, 2006.  The Group agreed, within 
the scope of natural and human-induced environmental hazards that the focus was on 
hydrometeorological and geophysical trigger events and related events such as fires and 
locusts.   Human-induced included land-use practices and climate change.  Epidemics 
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would be included only when they are consequences of the forenamed events while 
technical, industrial hazards; warfare and associated activities would not be included but 
it was recognized that there was lessons to be learned from study of these events.  The 
Group concluded that the most significant research gaps were in terms of 
interdisciplinary cohesion, the intersection of natural-social and political issues; public 
perception-decision making and related issues of risk and uncertainty; human behaviour 
and cultural contexts; and how knowledge about hazards is put to use. 
 
9. A Potential International Research programme 
 
The International Research Programme will undertake quality science for a purpose of 
reducing the impacts of natural hazards on humans and their socio-economic activities 
and infrastructure.  The legacy of the Program will be an enhanced capacity around the 
world to address hazards and make informed decisions on actions to reduce their impacts, 
such that in ten years, result will be, that when comparable events occur, there is a 
reduction in relative loss of life and fewer adversely impacted and wiser investments and 
choices are made by civil society 

The Research Themes are proposed to be: 

1. Improved understanding, monitoring and prediction of natural hazards  

2. Integrated risk analysis incorporating socio-economic factors  

3. Societal resilience to hazards 

4. Interplay of risks across different temporal and spatial scales 

5. Understanding effective science-policy interactions and the role of scientific 
assessments 

The Programme will also need to address how to build international and national capacity 
to understand and reduce risk and vulnerabilities and how to better communicate, foster 
education and outreach and engage the policy community.  The Programme would also 
contribute to the methodological excellence in assessing risk and response strategies to 
natural and human-induced environmental hazards and disasters 

Organizational structure of and implementation for the Programme is to be developed.  It 
is anticipated that the Programme would have co-sponsorship by UN agencies such as the 
International Strategy for Disaster Reduction, the World Meteorological Organization 
and Unesco and its Intergovernmental Oceanographic Commission, and with other 
interested and appropriate scientific and intergovernmental agencies. 
 
10. Concluding Remarks 
 
This Regional Conference on Natural and Human-Induced Environmental Hazards and 
Disasters, held with the inauguration of the ICSU Regional Office for Asia and the 
Pacific provides an excellent opportunity for expanding the discussions on the scope, 
focus and other attributes of the proposed international research programme.  
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