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Natural disaster science today is at an unprecedented point in its development — depending

on how we respond to the current opportunities, natural disaster science can make great

advances in reducing losses due to natural disasters, or can fail its potential. A number of

factors have combined to create this moment of opportunity, including:

The wunprecedented 2004 Indian Ocean tsunami, with its tragic human loss and
outpouring of international support, followed with a year by the 2005 Kashmir
carthquake, with again tragic human losses in Pakistan and India. These two events
focused the world's attention on the enormous vulnerability of developing regions to
natural disasters.

Hurricane Katrina in 2005 and its equally unprecedented loss of New Orleans, followed
by the struggles of the US agencies to respond to the needs of affected citizens.

The 2004 Niigata Chuetsu, and the most recent 2007 Niigata Chuetsu Oki earthquakes
in Japan — while the human toll in both events was relatively modest, and Japanese
agencies responded excellently, the economic losses are quite large and exposed the
vulnerabilities of modern technologies that are key to Japan's economy and public
image. The derailed Shinkansen in 2004 was extremely fortunate in having no injuries,
but showed the potential should a similar event strike the Tokai line between Tokyo and
Osaka. The damage and what appears will be a prolonged shutdown of the world's
largest nuclear power plant, at Kashiwazaki, not only raises very serious questions for
Japan's energy policy, but imperils Tokyo Electric's financial future, and the Japanese
economy.

These three events — Katrina and the two relatively routine but hugely expensive
Japanese ecarthquakes show the enormous economic vulnerability of developed regions to
natural disasters.

In response to this economic vulnerability, the global financial community is developing
increasingly sophisticated financial approaches to deal with the economic impacts of
major natural disasters. Catastrophe bonds, swaps and sidecars are some of the

emerging instruments being created to help multinational companies and even national
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governments dampen the fiscal impacts of major disasters.

¢ Concurrently and relatively independently, the international community has moved
climate change effects and adaptation to a very high priority on the global agenda.
While the first steps toward mitigating climate change were perhaps taken with the 1997
Kyoto Protocol, the 2006 Stern Review on the Economics of Climate Change has
brought this problem much greater attention. Since many of the more dramatic impacts
of climate change may be manifested in the form of more severe flooding, tropical
cyclones and other natural disasters, the natural disasters and climate change
communities are finding mutual interests and are indeed converging in many ways. This
trend is likely to accelerate in the near future.

As a result of these various events and trends, natural disaster science has become a key
topic for both developing and developed nations. As with the Kyoto Protocol addressing
climate change, Japan has been the site of a major international initiative to address natural
hazards — the Hyogo Framework for Action: building the resilience of nations and
communities to disasters, or HFA, promulgated in Kobe in 2005 on the tenth anniversary of
the 1995 Hyogo-ken Nanbu earthquake. HFA has since permeated the development
community (ie, UN agencies, World Bank, Asian Development Bank, individual national aid
agencies such as JICA, ECHO etc) and now provides a framework for developing and
developed nations to work on reducing natural hazards losses. Specifically, HFA's planned
outcome by 2015 is the substantial reduction of disaster losses, in lives and in the social,
economic and environmental assets of communities and countries, by achieving the
following strategic goals:

(a) The more effective integration of disaster risk considerations into sustainable
development policies, planning and programming at all levels, with a special emphasis
on disaster prevention, mitigation, preparedness and vulnerability reduction;

(b) The development and strengthening of institutions, mechanisms and capacities at all
levels, in particular at the community level, that can systematically contribute to
building resilience to hazards;

(c) The systematic incorporation of risk reduction approaches into the design and
implementation of emergency preparedness, response and recovery programs in the
reconstruction of affected communities.

In order to achieve these goals, the risk of natural hazards must be clearly understood and

effectively communicated. Risk is the uncertainty of loss — being uncertain, it is difficult to

communicate. Research' has shown that most people, and particularly non-technical people,
don’t understand probabilities as well as they understand frequencies — that is, the same

numbers translated into tangible terms. Rather than saying there is an annual probability of

! Gigenenzer, G. (2002). Calculated Risks — How to Know When Numbers Deceive You, Simon & Schuster, New York.
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0.002 of an earthquake that will result in a $100 billion loss, people much more readily

understand earthquakes cost the equivalent of $200 million every year, but that this debt

will accumulate for hundreds of years, only to be called all at once. Stating the risk in

these terms would allow decision-makers to evaluate the earthquake risk, and its cost of

mitigation, against other risks, such as the number of persons killed (and the cost) in traffic

accidents, or the victims of crime. A mayor or other decision maker is helped by the

perspective that an earthquake may be equivalent to five hundred years of traffic accidents,

or crime, but all occurring the same morning.

To communicate risks we must of course first be able to quantify them. While the methods

of risk analysis are generally well-known, the actual practice of risk analysis varies widely.

A new trend in risk analysis that has recently emerged is termed Open Risk Analysis and

encourages wider dissemination of risk analysis tools in the form of open source software.

A new organization, the Alliance for Global Open Risk Analysis (AGORA, www.risk-

agora.org) has been formed to promote open risk analysis, and is gaining wide acceptance.

When the risk is known, and understood, then comes the time for action. In the case of

natural hazards, action has many dimensions—it means

* Planning for and changing land uses, so that we don't build on earthquake faults or in
flood zones,

¢ Funding major programs to build and improve public works — raising levees and sea
walls, strengthening homes, schools, hospitals, bridges, power plants and pipelines,

¢ Developing the infrastructure for warning, for typhoons, tsunamis and volcanoes,

¢ Developing the capability to respond rapidly when all else fails, to rescue trapped
people, shelter the homeless and assist communities to rebuild as quickly as possible,

* Planning for and having the economic resources to do all of the above.

The support and backing of nations and international organizations is now behind natural

hazards risk reduction, and the resources are available to start the job. This support and

resources are available because the recognition has emerged that they are needed, that

natural hazard losses and the exacerbating effects of climate change are unacceptable, and

that their reduction warrants a broad international effort.

What is needed is for natural disaster science to meet this challenge, by:

¢ Developing user-friendly tools for risk analysis, that include consideration of sea level
rise and the other effects of climate change,

e Making these risk analysis tools available to people everywhere,

¢ Showing how to communicate the results of risk analysis in ways that people can
understand and accept,

¢ Creating instruments and mechanisms that foster the protection of human lives and property
—that is, that both saves lives and brings economic losses down to tolerable levels

The moment has come, and this is the agenda for natural disaster science.
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