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Introduction

Population growth combined with a continued increase of consumption has led to overexploitation of the natural resources. In many societies consumption patterns have reached unsustainable levels manifested by widespread land degradation, erosion, deforestation, air, water, and soil pollution. Resource utilization and the related production systems are so highly stressed that they cannot tolerate much variability in supply and demand. Thus variability inevitably creates increased tension for societies. Under such strained production and utility systems, natural hazards can have severe impacts on society and its development process. Not only the risks of disruptions have increased substantially, but also monetary losses and social costs could be extremely high. Recovery and operation in the aftermath of disasters have also become increasingly difficult.  This overall intensification of resource utilization increases the vulnerability of the society and the human environment; the more so as many people are forced to migrate into marginal land and live in harm’s way. Overexploitation of resources upsets the delicate balance among the different components of material, water, and energy cycles that sustain life on earth. Once this balance is disturbed problems arise and we need to invest heavily in measures to deal with the consequences. It is an utmost challenge towards sustainability to break the vicious cycle of overuse-intervention-more intervention, and to establish long-lasting self-sustaining comprehensive rehabilitation processes. Let me add that even if we succeed in this paramount task, the variability of natural phenomena would still bring extreme events along with their hazard potential and inherent risks. Therefore, as an important component of sustainable development we have to be prepared to live with risks.

Groundwater

Groundwater extraction is a classical example of resource overuse. Its use has continuously been expanded to cope up with increasing water demands. In many places the withdrawal rates are now higher than the natural recharge, leading to steadily falling water tables which in turn trigger a long range of negative consequences, beginning with land subsidence. Falling groundwater levels could increase salinity, or the incidence of pollutants, as is the case of arsenic contamination that has affected millions in Bangladesh and elsewhere. These risks are generally underestimated as the change of groundwater flow is very slow. Thus the negative consequences do not occur immediately. Land subsidence and contamination become apparent only years after we have overstepped the sustainability threshold and changed the water cycle. Once they are detected, any remedial measures again would take long before showing improvements.

Global Warming

Another example is the process of global warming where human activities tip the delicate balance between the incoming and outgoing energy of the earth. Greenhouse gases, produced by human activities, can have an important impact on our atmosphere by trapping the outgoing radiation, thus increasing the energy stored in the atmosphere.  This in turn intensifies the atmospheric circulation that may lead to more frequent extremes, to more floods and more severe droughts. The whole climate could change as  seemingly small changes can tip the balance of energy and water flow. The adverse impacts of global warming have been discussed extensively. Sea level rise, increase of floods and droughts are the major manifestations that we fear could affect millions of human beings. What makes this scenario even gloomier is that we do not know exactly how stable those ocean currents are which govern our climate through their interaction with atmospheric processes. Many believe that this vulnerability of the ocean currents is the biggest threat of the sustainability of human civilization as we know it today.

Living with Nature

These examples clearly suggest one important direction where solutions can be found.  They all point at the importance of living with nature. There are two important considerations that should guide our behavior towards living in harmony with nature.  The first is that our earth’s environment is driven by massive forces that are several orders of magnitudes higher than the range of energy we deal with. Thus human intervention and remedial action may not match processes once out of control. The second is that our global environment is an extremely complex inter-connected system, where even a small change of energy or material flow, can affect the whole system. When this balance is disturbed, it could be the beginning of a chain reaction with consequences that are difficult to predict. 

Built Environment

Similar observations of increasing risks and vulnerability can also be made with respect to our built environment, especially under conditions of high population pressure and urbanization. Landforms and geological conditions most conducive to the setting up of human settlements and economic activities are often associated with the frequent occurrence of extreme natural phenomena.  They do attract people, while, at the same time, they also present risks.   Population centers have historically developed on fertile flood planes and on orogenic mountain belts, because of the high agricultural productivity that made agriculture easy and profitable. In these areas the coexistence between humankind and nature has always been a fragile. Under these circumstances, it is crucial to keep adequate distance to the high-risk zones. However, as a consequence of the growing population and urbanization pressures, this “distance” has diminished. Expansions into the most risk prone areas increased exposure with the inherent huge (potential) losses.

A Dynamic Balance between Man and Nature

The balance between society and nature needs to be defined according to the characteristics of both, not being absolute and static, but dynamic and specific to the space and time considered. To be sustainable, in addition to avoiding overexploitation of resources, it is necessary to provide some redundancy in the production and utility systems. They should be flexibility to cope with the infrequent, yet unavoidable extremes. This is why there is an urgent need to address the issue of sustainable development and risk reduction in a holistic manner. 
According to the state-of-the-art effective disaster risk reduction begins with an assessment of hazards and associated risks and with the identification of what is vulnerable to the specific hazards. This needs to be followed with loss reduction estimates for various mitigation options that would account for sustainable development while drafting effective mitigation plans. A clear assessment of risks and vulnerabilities therefore is the key necessity in all projections of economic, social and financial impacts of hazards which need to be carried out as an integral part of all development strategies at national, hazard zone and local community levels.

Risk Assessment

Although the importance of risk assessment is known, a lot must still be done in order to mainstream it. The first task is to build consensus among various stakeholders. Investors, insurers, owners and governments need to agree on what constitutes disaster loss and on the methodology how to estimate it. Then it is necessary to develop and make available the necessary assessment tools and prepare the information infrastructure that can facilitate risk assessment. We may begin with assessing economic losses, but there is also a need to consider how to take social and environmental losses into consideration. A serious commitment in this field can bring substantial disaster risk reduction. Identifying optimum disaster reduction strategies, sharing mitigation costs, risk swapping, insurance, investment options can all be facilitated with proper risk assessment strategies and could considerably improve disaster loss reduction.  

Risk Reduction: Two Sides of the Same Coin

Many methodologies and techniques have been developed in the past to reduce disaster risk through the reduction of hazards and the reduction of vulnerabilities. Depending on the type of disaster, it is possible to select from numerous infrastructure solutions that can be implemented to prevent or reduce the magnitude of hazards. However, we have also come to realize that it is not viable, sometimes not even advisable, to try to eliminate risks completely through infrastructure development alone (or reduce them to a level which makes us believe risks are eliminated). There always will be a hazard that would go beyond the designed levels of infrastructure solutions, often creating unforeseen complications. Our false sense of security could precipitate in more damage and call for more infrastructure development, thus setting off an endless loop.  Therefore, we must also explore other avenues for reducing vulnerabilities and improving coping capacities. One may question, whether the “danger” itself, or “those endangered” should be looked upon first?  In this respect vulnerability monitoring, early warning and response are key areas that need further promotion at global scale.

Governance

Governance and capacity building are two areas that need to be addressed globally to be effective tools for disaster reduction.  Disaster reduction efforts need to go beyond the efforts of central governments. Participatory approaches where people at risk can take part and effectively contribute to disaster reduction efforts are one area that needs more attention and development. NGO’s have emerged as key partners in disaster response as well as in mitigation efforts. We need to document best practices, NGO structures and involvement. These need to be disseminated globally.  While promoting such activities we also need to take into account NGO contributions to disaster management planning.  In addition, a culture of “disaster democracy” needs to be revived, where communities can organize representative committees to participate in disaster reduction and relief efforts. People will be able to participate through response actions as well as by being members of the administrative structures of disaster reduction agencies thus improving their accountability and representing the immediate needs of the residents. 

Capacity Building

Capacity building should be addressed at all levels and all sectors: non formal and formal education on primary, secondary, and tertiary levels as well as institutional capacity building. Institutions that can effectively assess risks and plan mitigation measures are the key for success everywhere. These institutions should be diverse enough to retain adequate competent employees and be able to assess risks regularly, to propose and to implement mitigation actions. Building such institutions is one important element of future schemes of global disaster risk reduction.  Formal education can be effectively employed to introduce basic hazard and risk reduction concepts and practical measures, again adapting from successful experiences. Teaching young children about response to disasters experienced in the locality is one of the best ways to raise awareness in communities as well as to instill a lifelong habit of awareness to disasters. Higher education is an area that should be harnessed to manage disaster risks, especially in the developing countries. Tools and technologies that are suited for local conditions need to be developed and implemented. Mechanisms within each country to promote such research should be established. The tragic experience with many disasters prove that poorly engineered structures kill thousands in earthquakes and floods. Bringing risk education, but also strengthening professional ethics in university programs will have a strong impact on global disaster loss reduction.  Education, therefore, is a key area that needs to be greatly expanded to cover these issues. In addition to the formal and higher education framework non formal education and dissemination through various media and through online education must be explored to bring together the current knowledge and to communicate them effectively to the global community.

UNU and Risk Reduction

Ladies and Gentlemen:

Hazard, Vulnerability, Risk and the appropriate Response to Risk are crucial concepts for any disaster mitigation policy aiming to enhance human security. The United Nations University is dedicated to “advancing knowledge for human security and development” as formulated in our motto.  We are proud that UNU had a long history of involvement in improving human security through risk reduction. The UNU food and nutrition program has been very successful in helping the global food security efforts. A logical outgrowth of the program is the current UNU-BIOLAC program - that is Biotechnology for Latin America and the Caribbean - which addresses biotechnology related risks.  The UNU Institute for Advanced Studies (IAS) is actively involved with the risk assessment related to Human Genome Program. One of the early comprehensive UNU studies was on regions that are particularly vulnerable to environmental degradation. These findings are summarized in the book ‘Regions at Risk’ which was published by UNU in 1995. In Tokyo, UNU Environment and Sustainable Development (ESD) branch has long worked on risk reduction, especially on urban risk, with a focus not only structural hazard reduction measures but also on social vulnerabilities and community innovation to reduce risks. Current focus areas are expanded to include urban floods and multi-hazard risks, urban complexity, and impacts on urban communities.

The United Nations University Institute for Environment and Human 

Security (UNU-EHS) is the most recent and timely addition to the profile 

of UNU in this area. UNU-EHS is to explore and to localize threats to 

human security emanating from environmental degradation, unsustainable 

land use practices and from natural and man-made hazards. Within this 

framework UNU-EHS will 

· Foster better understanding of forces and processes of environmental degradations and their influence on hazard magnitude and frequency and subsequent disasters;

· Explore links between different hazard events as well as creeping processes such as climate change, soil erosion and their impact on the inherent risk and vulnerability;

· Contribute to development, testing and verification of vulnerability indicators, and investigate relationships between risks, vulnerability and coping capacity;

The Institute’s research and training activities in its initial 2004-2005

biennium will focus on flood plains and deltas, with emphasis on urban 

centres.  ‘Creeping’ environmental hazards – including climate change, 

land degradation, population pressure and migration, changing resource 

availability and quality imperil communities gradually, usually in a hidden 

way. This undetected increase of social vulnerability could become 

manifested once the so weakened group is exposed to an extreme event of 

natural or man-made origin. Thus disasters may be seen as the evidence of 

this vulnerability, the lack of coping capacity and resilience. By addressing 

the above problem from the perspective of human security the need for a 

paradigm shift in the concept of disaster prevention and preparedness 

becomes evident. Thus, instead of starting with the focus on (natural) 

hazards, the “dangers” and their quantification, the assessment and ranking 

of the vulnerability of affected groups “those endangered” should serve as 

the starting point in defining priorities and means of remedial interventions.  

One of the key tasks of UNU-EHS is to explore, to conceptualize and to 

contribute to this paradigm shift in research and then in practice.

With this background, UNU is dedicated to be involved and to contribute, together with its ISDR partners and Member States to the preparations and ultimately to the success of the World Conference for Disaster Reduction. 

Thank you very much.
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