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1. Introduction 

 
According to Munich-Re, a well-known re-insurance company, there had been 20 ‘great 
natural catastrophes’ between 1950 and 1959 that has caused US$ 38 billion economic losses 
whereas the number of such disasters has increased to 82 between 1990 and 1999 causing 
US$ 535 billion damage.  What is the cause of this increase? Do we experience more extreme 
natural events now than before? Natural disasters result from a combination of natural 
hazards events and the degree of exposure and vulnerability of the society. In general there 
has been a downward trend in terms of casualties, but economic losses have been increasing 
due to increased exposure. At the same time, damage from ‘catastrophic events’,  rare events 
that go beyond the coping capacity of infrastructure inflict heavy losses.  We also have been 
witnessing increased climate related hazards such as ‘super storms’ or ‘super typhoons’.  
These refer to a group of intense storms or typhoons that come almost at the same time in 
recent times. While the exact linkages between global warming and an increase of super 
storm or typhoon generation is not well established, there is general agreement that increased 
intensities of storms and typhoons are to be expected from a global warming trend.  
 
The recently released Intergovernmental Panel on Climate Change (IPCC) report 4 has 
explicitly warned against increase of flood disasters as a consequence of climate change. The 
working group II that focuses on Climate Change Impacts, Adaptation and Vulnerability, has 
identified the following risks in its report ‘Summary for Policy Makers’; In Asia, glacier melt 

in the Himalayas is projected to increase flooding, and rock avalanches from destabilized 

slopes.  Coastal areas, especially heavily populated mega-delta regions in South, East and 

Southeast Asia, will be at greatest risk due to increased flooding from the sea and, in some 

mega-deltas, flooding from the rivers. Europe will experience increased risk of inland flash 

floods, and more frequent coastal flooding and increased erosion (due to storminess and sea-

level rise). In Australia and New Zealand, ongoing coastal development and population 

growth in areas such as Cairns and Southeast Queensland (Australia) and Northland to Bay 

of Plenty (New Zealand), are projected to exacerbate risks from sea-level rise and increases 

in the severity and frequency of storms and coastal flooding by 2050. In Africa towards the 

end of the 21st century, projected sea-level rise will affect low-lying coastal areas with large 

populations.  The cost of adaptation could amount to at least 5-10% of Gross Domestic 

Product (GDP).  Mangroves and coral reefs are projected to be further degraded, with 

additional consequences for fisheries and tourism.(IPCC, WGⅡ, SPM Report, 2007) As can 

be seen from the above forecasts, while sea level rise is expected to cause increased flooding 
in coastal areas, increasing rainfall intensities too are expected to increase risk of flash floods 
and urban floods. 
 
2. UN/ISDR Hyogo Framework for Action 

 
United Nations has taken an active role in raising global awareness on increasing disaster 
losses and to urge countries to take a pro-active role in mitigating disasters. UN has declared 
the period from 1990 to 1999 as Decade for Natural Disaster Reduction during which the 
global community moved towards accepting the need for designing and implementing 
programmes based on comprehensive risk assessment to reduce natural disaster losses. In the 
recent past, these concepts have been further refined and there is a growing consensus that 
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disaster reduction needs a holistic approach that incorporates both hazard reduction and 
reduction of vulnerability of those who are affected. Reducing the vulnerability of the 
affected by strengthening the capacity to withstand natural hazards and increasing resilience 
to rebound from a disaster are emerging as important pillars of disaster reduction strategies.  
 
In order to arrive at consensus and define a global program, the World Conference on 
Disaster Reduction was held from 18 to 22 January 2005 in Kobe, Hyogo, Japan, and adopted 
the present Framework for Action 2005-2015: Building the Resilience of Nations and 
Communities to Disasters.  The framework for action consist of 5 main priorities as follows: 
 

1. Ensure that disaster risk reduction is a national and a local priority with a strong 
institutional basis for implementation. 

2. Identify, assess and monitor disaster risks and enhance early warning. 
3. Use knowledge, innovation and education to build a culture of safety and resilience at 

all levels. 
4. Reduce the underlying risk factors. 
5. Strengthen disaster preparedness for effective response at all levels. 
 

Key activities for each area have been identified to achieve these targets which called for 
governments to invest on legislature, education, early warning, community participation and 
research as some of the main activities. Governments, regional organizations and 
international organizations are called to coordinate and form partnerships in achieving this 
with the International Strategy for Disaster Reduction providing a platform for coordination 
and joint activities. The details of the program are described in Hyogo Framework for Action 
2005-2015: Building the resilience of nations and communities to disasters (HFA) 
 
3. Global Programs for Disaster Risk Reduction 

 
Developing methodologies and strategies to customize existing knowledge to local conditions 
through applied research is urgently required to reduce disaster losses at each locality 
worldwide. To achieve this, at a global level, there is a need to synthesize existing knowledge, 
identify knowledge gaps and promote research to address these gaps. UNU-ESD has taken 
part in the development and enhancement of number of such global initiatives for disaster risk 
reduction in the past few years. Two of the notable programs, officially launched during the 
World Disaster Conference held in January 2005 in Kobe are the (a) International Flood 
Initiative and (b) International Programme on Landslides. 
 
INTERNATIONAL FLOOD INITIATIVE 
 
The mission of International Flood Initiative is to promote an integrated approach to flood 
management, at the same time, reducing social, environmental and economic risks that result 
in and from floods and increasing the benefits from floods and the use of flood plains. Its 
strategic activities are:  

(a) Research,  
(b) Information Networking,  
(c) Education and training,  
(d) Empowering communities with good governance, and  
(e) Technical Assistance.  

 
The main focus of the program at the initial phase would be on:  

(a) Vulnerability,  
(b) Flood Risk Management,  
(c) Governance and Participation, and  
(d) People-centered early warning and management.  
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The program is guided by 5 main principles as:  
(1) Living with floods that recognize complete elimination of floods is not possible;  
(2) Equity that emphasize equal distribution of costs and benefits of flood 
management; 
(3) Empowered participation which recognize the importance of empowering 
individuals and communities, who are directly affected by floods to deal with it 
through a participatory decision making process;  
(4) Inter-disciplinarity and Trans-sectorality that will be underscored by enhanced 
knowledge systems cutting through all flood related activities that will include 
monitoring network design, improvements in the statistical analysis of floods, real-
time forecasting and flood modeling;   
(5) International and Regional Cooperation, particularly in trans-boundary watersheds 
where nearly 50% of lives are at risk, is important for effective flood management; 
and data, information and knowledge exchange and management will be facilitated 
through various international and regional cooperative networks. 

 
The International Flood Initiative is managed by 5 member organizations, namely, UNESCO, 
WMO, UNU, and UN/International Strategy for Disaster Reduction.  International Center for 
Water Hazard Risk Management, (ICHARM), located in Tsukuba, Japan provides secretariat 
support for the program.  
 
INTERNATIONAL PROGRAM ON LANDSLIDES 
 
UNU has played an active role in the launch of International Program on Landslide (IPL), 
assisting its secretariat, International Consortium on Landslides (ICL), located in Disaster 
Prevention Research Institute of Kyoto University to develop IPL as a global program. The 
IPL roundtable discussion organized at UNU from 18-20 January 2006 has come out with a 
resolution termed “Tokyo Action Plan for IPL” which contained a global program on 
landslides consisting of research areas, awareness and partnership activities and public events. 
The plan supported by 7 UN agencies and currently a World Landslide Forum, styled after 
World Water Forum is being planned to be held in 2008 as proposed in the IPL. Focusing on 
landslides is a timely action by the global community as it is becoming increasingly feasible 
to reduce the worldwide losses from landslides through a combination of early-warning, 
education and preventive measures.  

The global cooperating fields of IPL are identified as follows for the initial phase: 

 

(1) Technology Development  
A. Monitoring and Early Warning 

1. Use of various on-site, in-situ technologies, as well as satellite observations in 
monitoring landslide effects and contributing factors for early-warning 
purposes; 

2. Development of automated monitoring methods covering large spatial extent 
and real-time data communication, as well as low-cost monitoring devices; 

3. Development of early-warning methodologies, in particular for rain-induced 
landslides; and   

4. Applications linking meteorological, hydrological and landslide models. 
 
B. Hazard Mapping, Vulnerability and Risk Assessment 

1. Hazard Mapping at local and global scales; 
2. Vulnerability assessment, considering human life, land resources, structures,  

infrastructure, and cultural heritage; and 
      3.   Risk assessment and communicating risk in an easily understood manner. 
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(2) Targeted Landslides: Mechanisms and Impacts 
A. Catastrophic Landslides 

1. Catastrophic landslides induced by natural and anthropogenic factors such as rainfall, 
earthquakes, volcanic activity, river erosion, and human activities, and their 
combinations; 

2. Landslides threatening human lives and high societal values; and 
3. Gigantic coastal landslides and marine landslides causing tsunamis. 
B. Landslides Threatening Heritage Sites 

1. Studies for protection of cultural heritage, cultural landscape, and the natural heritage 
from landslides using non-invasive technologies and appropriate mitigation strategies 
(e.g. Machu Picchu, Bamiyan, Lishan, Cordillera Blanca). 

 
(3) Capacity Building 
A. Enhancing Human and Institutional Capacities 

1. Building human capacities and expertise in landslide management, 
2. Institution building at national and local levels through Centers of Excellence and  
3. Enhancing implementation and action at local level. 

B. Collating and Disseminating Information/ Knowledge 

1. Developing a culture of awareness on landslide risks; and  
2. Developing model policy frameworks, standards, guidelines/checklists, and training 

modules. 
 
(4) Mitigation, Preparedness and Recovery 
A. Preparedness 

1. Strengthening disaster preparedness of all stakeholders, 
2. Strengthening capacities of communities and local institutions to cope with landslide 

hazards, 
3. Forecasting and providing early warning of adverse conditions likely to lead to 

landslide activity, and 
4. Preparing contingency recovery plans, including pre-positioning of technical and 

material resources for likely landslide events. 
B. Mitigation 

1. Development of innovative, low-cost, and ecologically appropriate landslide 
mitigation techniques; 

2. Mountain conservation methods, including soil conservation, forest and watershed 
management, and appropriate land-use techniques; 

3. Appropriate civil engineering works, including construction in urban and coastal 
development; 

4. Restricting inappropriate development in landslide prone areas; 
5. Development of appropriate policy and planning mechanisms, such as land-use 

management (including zoning); and  
6. Promotion and strengthening of monitoring and warning systems. 

C. Recovery 
1. Post-landslide recovery and rebuilding efforts should integrate landslide mitigation 

measures; 
2. Prevention of secondary risks of landslides resulting from inappropriate re-building 

efforts in response to any disaster (for example, earthquakes, volcanic eruptions, 
extreme weather events, etc.); 

3. Implementation of landslide recovery efforts and programmes (including psycho-
social and health aspects) with the participation of affected communities and local 
authorities; and  

4. Providing long-term support to ensure sustainable recovery. 
 
The activities of IPL are carried out by a network of researchers and institutions from all parts 
of the world.  The program aims to effectively reduce landslide losses through channeling 
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available global resources and knowledge in the critical areas identified by the program as 
outlined above. 
 
4. UNU activities 

 
The ESD program of the UNU identifies that environmental security is essential to support 
the progress of human development towards human security. Similar to the human security 
concept, environment security has evolved to encompass a broader agenda.  
 
The original focus on environment was to consider it as a good in itself, to be preserved for 
the sake of future generations. This expanded to incorporate effects of environmental change 
– natural or human triggered on national or regional security. Further broadening of the 
concept incorporates the insecurity of individuals and groups due to environmental change. 
Water scarcity, air pollution, global warming contributes to the insecurity of individuals and 
are thus related to environmental security. Currently, environment security is identified as a 
state where social systems act with ecological systems in a sustainable manner, with all 
individuals having fair and reasonable access to environmental goods and means to address 
crises and conflicts. Within this broad framework UNU ESD program executes a number of 
specific programs that address natural disaster risk reduction. 
 
Natural disasters occur when extremes of environmental processes act on vulnerable 
communities. Over the years various strategies have been developed to minimize the impacts 
through “hard” and “soft” strategies. The “hard” strategies refer to infrastructures that are   
constructed to protect against a hazard. The hazard could be a flood and the protective 
infrastructure could be an embankment. The scale of the infrastructure, the height of the 
embankment in this case, is determined according to the magnitude of the hazard and the 
resources available. As it is impossible to secure resources to completely prevent hazards, the 
designs usually cater to a particular magnitude of the hazard. For example, most of the major 
cities are protected from adjacent river floods that represent a probability of one in 100 – 200 
years. When the city in question is an important one, the magnitude of the event considered 
could be a very severe one equivalent to 1 in 500 or even 1 in 1000 years.  Even such design 
practice does not guarantee absolute protection for 100 or 200 years, since a 1 in 500 year 
event can occur any time, but they try to strike a balance between the expected loss and the 
investment required to prevent hazards. A string of recent catastrophic disasters has vividly 
brought into light the problems of this approach. The hazard-centered approach does not 
emphasize the impacts on persons, but is concerned with the hazard prevention. However, as 
the preventive measures can only accommodate extreme events up to a certain magnitude, 
events that exceed this threshold could cause catastrophic losses.  On the other hand a people- 
centered approach forces us to consider impacts on people from natural hazards rather than 
containing the hazard itself. The severity of the disaster impact varies according to the 
vulnerability of each person and property. Therefore, disaster management should pay equal 
attention to reducing hazard as well as reducing vulnerability.  
 
1. Climate Change Impacts: Creeping environmental disasters   
Vulnerability reduction is very much in line with the environmental security concept. In order 
to reduce vulnerability of individuals to natural disasters we need to understand the 
underlying man-environment interaction and identify the specific vulnerabilities of people for 
different types of hazards.  Essentially it is necessary to look at changing environmental status 
that leads to the so-called ‘creeping’ processes as well as ‘sudden or catastrophic extremes’. 
Land degradation is an example of the creeping processes that gradually increase the 
vulnerability of communities living or are dependent on land for agriculture.  
Climate change is another important phenomenon that can lead to both creeping types of 
disasters or sudden onset disasters. An example of the creeping type of disasters is the gradual 
change of climate due to green house gas increase or to ‘Atmospheric Brown Cloud’ (ABC). 
It has been recognized and experimentally observed by an international study, the Indian 
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Ocean Experiment, or INDOEX, that there is a thick layer of haze hovering over the Asian 
region, prevalent in the dry season from December to April.  Named as the ‘Atmospheric 
Brown Cloud’, it covers most of the tropical Indian Ocean bounded approximately between 

the latitudes 25°N and 5°S, and spreads over an area far beyond the sources of pollution.  
Preliminary findings point to the conclusion that biomass burning plays a major role in 
gaseous pollution such as carbon monoxide while fossil fuel combustion and biomass burning 
contribute to particulate (aerosol) pollution. A modeling study of ABC effects on weather 
conducted at UNU shows that when ABC reduce the shortwave radiation on the ground by 
10%-15% as observed in the field experiments, it also reduces the rainfall amount received on 
the ground. Low intensity rainfalls are affected more than the high intensity rainfalls. When 
the rainfall intensity is more than 40 mm/day the reductions are less than 5%, but when the 
amount of rainfall is in the order of 5-10 mm/day the reductions could be more than 70%. 
This reduction of rainfall and radiation can have an adverse impact on the rice yield and other 
crop productivity. In case of rice, the yield may reduce from 10% - 30% depending on the 
season and location. Given these conditions it is now necessary to study impacts on various 
communities who depend on agriculture as well as other water using sectors to assess the risk 
level considering their specific vulnerabilities against disasters.  
 
2. Catastrophic Flood Risk Assessment: A case of sudden on set disasters 
In addition to creeping or slow environmental changes, extreme events such as very high 
intensity rain can produce catastrophic losses. While it is difficult to make direct links with 
global warming and increasing extreme events, observations suggest an increase of extreme 
events in the recent past.  Urban centers are especially vulnerable to such extreme events, 
where people and property are concentrated in relatively small areas. The rapid growth of 
urban centers makes them vulnerable to rare events, as most of this urban expansion has taken 
place in a relatively short period of time and in many cases have not experienced such rare 
and extreme events. An example is the recent underground flooding experienced in Japan. 
Underground expansion during the last few decades has rapidly increased without being 
adequately tested for high intensity rains. As most urban centers in Japan can accommodate 
rainfall intensities of 50-75 mm/hour, rainfalls beyond these intensities would give rise to 
local flooding. If some local rivers overflow at the same time, catastrophic underground 
floods may occur. As most of the underground structures are not designed to withstand 
internal floodwaters, it is necessary implement warning and evacuation systems to minimize 
losses from such events.   
 
This is a clear example of need for people centered approach to mitigate disasters.  Depending 
on the day of the week, the time of the day, the distributions of people who are at risk of a 
major urban flood vary. The mitigation strategies should therefore be designed according to 
people at risk rather than the event magnitude.  
 
Catastrophic Flood Risk Assessment in Asia-Pacific Region is a UNU program that focuses 
on the worst possible flood scenario in major cities in Asia to identify risks and formulate 
response strategies. The program was developed by UNU with specialist representatives of 15 
Asia Pacific countries in 2003.  It consists of conducting studies covering:  

1. Estimation of extreme rainfall,  
2. Inundation modeling and estimation,  
3. Risk assessment,  
4. Community participation, and   
5. Institutional capacity building,  
 
which have been identified as the most important components required for effective risk 
assessment. The main objectives of the program are: 
1. To develop catastrophic flood damage scenarios and action plans in a number of case 

study cities selected in Asia, 
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2. To develop practical tools for flood damage assessment which can be applied to any 
city in the world, 

3. To promote information and experience exchange at provincial or city level to 
mitigate flood disaster losses, and 

4. To identify regional or global action plans that could help reduce the impact of floods. 
 
Currently case studies have already been done or being carried out in Viet Nam (Hanoi)  and 
Thailand (Bangkok) while preparations are underway for similar studies in China (Beijing) 
and Sri Lanka (Colombo), Philippines and Nepal. In the future the program will be expanded 
to Bangladesh, Cambodia, Fiji, India, Indonesia, Lao PDR, Malaysia, and Pakistan. The 
partners of the case studies are the government agencies in charge of flood management in 
respective case study countries. The case studies have shown the importance of a prior 
assessment of risks. It brings together various agencies responsible for flood loss mitigation 
and provides a platform to identify measures to be taken in a worst case scenario. More 
importantly such studies provide an opportunity to communicate risks to communities that 
promotes preparedness against a future catastrophic event. 
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