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FOREWORD

Natural catastrophes are major impediments to sustainable development. The reduction of natural disasters is
therefore a common goal pursued by every country in the world.

The United Nations designated the 1990s as the International Decade for Natural Disaster Reduction; and as we
enter the 21st century, the UN continues to build on this initiative. These natural disaster reduction campaigns place
particular emphasis on the value of scientific research, the participation of governments and non-governmental
organisations (NGOs); and importantly, the involvement of insurance and reinsurance companies.

Governments play a unique role in macro-level planning for disaster reduction, whereas NGOs play an outstanding
role in resource collection for disaster mitigation, and in publicising the relevant knowledge. Re/insurers are a key force
in risk diversification and risk prevention, whose significant role in backing up economic growth and social
development is recognised worldwide. Scientific research of course provides the solid foundation needed, and plays a
pivotal role in disaster reduction via prediction and assessment, as well as disaster prevention and reduction engineering.

China is highly exposed to natural perils, which cause immeasurable economic loss and human suffering each year.
While an effective and professional mechanism in dealing with catastrophe is still being developed, the Chinese
government has taken a variety of measures to fight and prevent natural catastrophes. Thus far, due to very low
insurance penetration, insurance loss in China resulting from natural perils has been insignificant. This, however, will
change as the market matures.

From as far back as the early 1990s, when China adopted its open-door policy and underwent economic reform,
Swiss Re has been closely observing the rapid economic growth in this great country. To demonstrate our confidence in,
and commitment to, the China market, Swiss Re opened its representative offices in Beijing and Shanghai in 1996 and
1997, respectively. Furthermore, in April 1999, Swiss Re became the first international reinsurer to apply to the Chinese
regulator for a branch operational licence. Along with China’s successful accession to the WTO, in July 2002, Swiss Re
obtained approval from the China Insurance Regulatory Commission (CIRC) to start preparations for its Swiss Re China
Branch, which we expect to start operating in 2003.

Swiss Reinsurance Company, as one of the world’s leading reinsurers, has been highly active in managing issues
related to natural catastrophe risks, and has put a high priority on communicating that expertise to clients and the public
alike. Our commitment and long-term investment in the Chinese market also impel us to look seriously into the issues
that confront China today.

Thus, in April 1999, Swiss Re signed a cooperation agreement with the Beijing Normal University (BNU) to jointly
set up the “Research Centre for Natural Catastrophe Exposure and Insurance”, which became the curtain raiser for
friendly cooperation between Swiss Re and the BNU. The research centre’s objective is to study natural catastrophes in
China and develop means of managing substantial natural catastrophe losses through insurance and reinsurance.

Over the past four years, the Research Centre has recorded a number of accomplishments in the study and research
of major natural catastrophes, including the current project on Risk Assessment Model of Earthquake in China. These
comprehensive and in-depth studies and research projects help us to better understand China’s natural catastrophes in
terms of regional distribution, exposures and changes, as well as rules. In addition, the research outcome brings
important scientific value to the Chinese (and global) insurance/reinsurance industry.

As an internationally renowned institution of higher learning, Beijing Normal University (BNU), has cultivated
thousands of superior talents in the noble course of education and scientific research. Moreover, it has made outstanding
contributions to the country’s remarkable development and revitalisation. BNU was the first university in China to
systematically study natural disaster reduction and to have trained professionals in this special area. As Honorary
Professor of Beijing Normal University and Chairman of the Board of Directors of Swiss Re, I witnessed the
university’s position of high esteem within China’s educational circles, when attending BNU’s grand centennial

anniversary celebration in the Great Hall of the People in Beijing in September 2002.



Supporting social progress is a guiding principle within Swiss Re. To demonstrate Swiss Re’s commitment to the
Chinese market and the undertaking of China’s natural disaster reduction, Swiss Re has decided to provide financial
sponsorship towards the publication of the Atlas of Natural Disaster System of China, published in both Chinese and
English. This publication reflects not only the fruitful achievements of Swiss Re’s and BNU’s cooperation over the past
four years, but is also the result of 15 years spent collecting valuable data on China’s natural perils.

This atlas provides comprehensive information on China’s major natural perils, its formation, characteristics,
regional distribution, dynamic changes, etc. In addition, it provides scientific reference value to the insurance and
reinsurance industry in their efforts to develop a viable solution for natural catastrophe protection. I am convinced that
the scientific and practical significance of this atlas to China and the world as a whole will be profound and lasting.

On this occasion, I would like to extend my warmest congratulations on the publication of this atlas and convey my
sincere appreciation to all the experts, professors and relevant persons who participated in this project. Last but not least,

I wish for continued great achievements in the course of natural disaster reduction in China and the world as a whole.

= e
g (Y

Peter Forstmoser

Chairman of the Board of Directors

Swiss Reinsurance Company

Honorary Professor
Beijing Normal University

Professor of the Faculty of Law
University of Zurich

May, 2003
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PREFACE

Academics, economists and communities worldwide are paying greater attention to disaster reduction as an
important means towards achieve sustainable development, thanks to the activities of the United Nations International
Decade for Natural Disaster Reduction (IDNDR) and the implementation of the International Strategy for Disaster
Reduction (ISDR).

Increasingly, natural and social scientists, as well as engineering experts, are looking to disaster research as a
scientific base for devising disaster reduction measures. They have started to study the mechanisms behind the
formation of disasters at global, regional or local levels, with special emphasis on the relationship between disaster
formation and the development of natural and other resources, thus revealing the fundamental system of disaster
formation and its evolution.

Dedicated to this cause since 1988, three key constituents of the Beijing Normal University, namely the Key
Laboratory of Environmental Change and Natural Disaster of the Ministry of Education, the Institute of Resources
Science and the Department of Resources and Environmental Sciences, have carried out a series of comprehensive
studies on disaster systems, and successfully undertaken more than 50 scientific projects either at national, provincial
and ministry levels, or mandated by local and overseas insurance or reinsurance companies.

We are grateful for the support of the Ministry of Education, the Ministry of Science and Technology, the National
Natural Science Foundation, the Ministry of Civil Affairs, the People's Insurance Company of China, the China
Meteorological Administration, the China Seismology Bureau, the Ministry of Water Resources, the Ministry of Land
and Resources, the Chinese Academy of Sciences, the Ministry of Agriculture, the State Forestry Administration and the
State Bureau of Environment Protection, and the National Bureau of Statistics. We also benefited from the guidance
and regard of the late Professor Zhou Tingru, Academician of the Chinese Academy of Sciences; Professor Zhang
Lansheng, former Dean of Studies of the Beijing University of Education; and Professor Zhao Ji and Professor Wu
Yiguang, the two former heads of the Department of Geography of Beijing Normal University.

While relentlessly engaging in the series of integrated studies, the Key Laboratory has stayed committed to
establishing a Database of Natural Disaster in China. By 2002, it had basically completed the databases of major
natural disasters in China over the past 500 years, to include earthquake, flood, typhoon, snow, hail, dust storms, drought,
geological disaster, water and soil erosion, grassland degradation, etc., all of which play an important role in the
formulation of National Disaster Reduction Planning. With the support of these databases, the Atlas of Natural Disaster
in China (in Chinese and English) was compiled and published in 1992, and are demonstrations of China's active
participation in IDNDR (1989 —1999) activities. The atlas also won tremendous social acclaim as it has been
instrumental in the promotion of disaster reduction efforts and the development of disaster studies in the country.

In the summer of 1998, consequent to serious flooding along the banks of the Changjiang (Yangtze R.) River in
China, the Beijing Representative Office of Swiss Reinsurance (Swiss Re) and the Laboratory decided to step up
cooperation. At the end of the same year, at a Risk Management Workshop organized by Swiss Re's Beijing Office, the
Laboratory gave a systematic presentation on the flood disaster problem in China and received favorable comments
from participating experts. Building on this partnership, the University and Swiss Re signed a cooperative agreement in
March 1999 in Beijing to jointly establish the "Swiss Re/Beijing Normal University Research Centre for Catastrophe
Exposure and Insurance", marking the beginning of long term cooperation between the two parties.

Over the past four years, the Center has successfully completed a number of projects of joint interest. It is currently
working on a project titled Risk Assessment Model of Earthquake Disaster in China. Besides facilitating the thorough
understanding of natural disasters in China and the regional differentials in risk distribution, these findings also serve as
significant scientific reference for insurance or reinsurance companies who plan to expand their business in China.
Strengthening the partnership further, Swiss Re agreed in 2002 to sponsor the publication of the Atlas of Natural

Disaster System of China (in Chinese and English). The publication is not merely the fruit of four-year's cooperation



between the two partners, but also demonstrated the invaluable achievements of the teachers and students of the Beijing
Normal University in natural disasters research in China over the past 15 years.

The Atlas gives a comprehensive presentation of the mechanism governing the formation of major natural disasters
in China, regional differentials and the dynamics of disaster development. The Atlas is of great valuable not only in
assisting the promotion of disaster reduction in China and the further investigation of regional natural disaster
occurrence and evolvement patterns, but also as reference for both local and overseas insurance and reinsurance
companies to develop their business in China.

We wish to thank all members and advisors of the Academic Committee of the Laboratory of Environmental
Change and Natural Disaster for their contributions over the years. Our thanks go also to all the experts who helped to
put the Atlas together, in particular those from Swiss Re including Mr. Eric Gao and Mrs. Yang Bin, Chief
Representative and Representative, respectively, of its Beijing Office, Mr. Pierre Ozendo, Swiss Re Executive Board
Member and Chief Executive of its Asia Division, Mr. Franz Josef Hahn, Member of the Executive Team of its Asia
Division and Head of China Markets, and Mr. Luzi Hitz, Catastrophe Risk Manager of its Asia Division. Last but not
least, our heartfelt thanks to Professor Peter Forstmoser, Chairman of the Board of Swiss Re and an Honorary Professor
of the Beijing Normal University. It is with Swiss Re's generous support that we were able to successfully start the

project and attain such bountiful achievements.

Shi Peijun

Vice President, Professor
Beijing Normal University

May, 2003



