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Foreword |

China is among the few countries in the world with a relatively large variety of highly destructive natural disasters. The
Chinese people have been fighting natural disasters for thousands of years. Significant achievements have been made, such as
the famous Dujiangyan Irrigation Project in Sichuan Province. However, natural disasters are still major obstacles restricting
the sustainable development of China at present. Over the past 20 years, more than 2 000 human lives have been lost annually
due to natural disasters, and this number can be over 80 000 in one particularly severe year. The direct annual economic
loss typically approaches 200 billion RMB, which can reach as high as 1.1 trillion RMB in one particularly severe year.
Catastrophic natural disasters occurred frequently in recent years. In 2008, a large area in southern China was hit by a snow
storm and freezing rain disaster with more than 150 billion RMB direct economic loss. In 2008, the devastating Wenchuan
Earthquake claimed more than 850 billion RMB direct economic losses, and 87 000 human losses, including casualties and
missing. From early 2009 to early 2010, a large-area drought hit the north, northeast, and southwest regions of China, resulting
in extreme shortage of drinking water for tens of millions of people and hundreds of millions of livestock, and direct economic
losses approaching several hundred billion RMB. In 2010, Yushu earthquake at the northeast edge of the Tibetan Plateau, the
serious flash flood and debris flow in Zhouqu, and the devastating floods in Hainan Island and in the middle and lower reaches
of Yangtze River regions also killed thousands of people and led to a hundred billion RMB in direct economic losses.

All these major natural disasters have seriously challenged China's goal of achieving a prosperous and harmonious society.
In an era of increasing risks of natural disasters, the Chinese government has been increasing research on integrated disaster
reduction efforts. In the China National 11" "Five-Year" Plan, a significant number of key fundamental research projects, high-
tech R & D projects, and science and technology pillar projects in the field of integrated disaster reduction was initiated. Among
them, China National "11" Five-year" Science and Technology Pillar Program "Research and Demonstration on Key Technology
of Integrated Risk Governance"(2006BAD20B00), organized by the Ministry of Education and implemented by Beijing Normal
University and other institutions, is an important R & D project aimed at better risk governance of major natural disasters in
China. A number of important results of this project have played important supporting roles during the emergency response to the
devastating Wenchuan earthquake, the snow storm and freezing rain disaster in southern China, the Yushu earthquake, and the
Zhouqu flash flood and debris flow disaster. The contributions were highly valued by the state and local governments, and widely
recognized in risk research community.

The compilation of natural disaster maps is one of the most effective ways to intuitively display the temporal variation and
spatial distribution laws of regional natural disasters. In the past 20 years, Beijing Normal University has published a series of
atlases through collaboration, such as Atlas of Natural Disaster in China (Chinese-English version; Zhang Lansheng and Liu
Enzheng, 1992) and Atlas of Natural Disaster System of China (Chinese-English bilingual version; Shi Peijun, 2003). These
works have achieved high reputation within the communities of academia, industry and management, and full peer recognition
from their domestic and foreign counterparts. Now, after nearly a decade of efforts from Beijing Normal University and its
domestic collaborators, the Atlas of Natural Disaster Risk in China (Chinese-English bilingual version) are presented, which is
the third atlas on the temporal variation and spatial distribution of China’s natural disasters. While following the same regional
natural disaster system theory as in the previous ones, this atlas highlights the integrated natural disaster risks, spatial pattern
and regional risk differences of major natural disasters in China. The goal of this atlas is to provide an accurate and detailed
scientific basis for the Chinese government and enterprises at all levels to develop integrated natural disaster risk prevention
and governance measures. These three atlases integrated into a whole, not only fully reflect the temporal and spatial patterns
of the natural hazards, natural disaster, and natural disaster risks, but also provide a complete scientific picture of the natural
disaster system in China, with the composition of natural hazards ("hazards-formative factors" in the previous atlas), exposures
("hazard-affected bodies" in the previous atlas), environments ("hazard-formative environments" in the previous atlas), and
disasters losses ("disaster effects" in the previous atlas).

The publication of this atlas lays a solid foundation for research into integrated disaster reduction and the implementation
of integrated disaster risk governance. It also plays an important role to promote the development of disaster risk science.
Nevertheless, since the research of integrated disaster reduction and risk governance in China started just recently, it is expected
that there will be academic imperfections in this Atlas, including the index systems and models for integrated disaster risk
assessment, etc., and hence comments and suggestions from peers and readers should be highly appreciated. We would like to
express our warm congratulations to all the researchers who participated in the compilation of this atlas. We also look forward
to the future achievements in China's integrated disaster reduction and risk governance research, and expect to make further
contribution to increase the capacity of integrated disaster reduction and risk governance in China and around the world.

A Guantiva

Chairman of the Subcommittee of Education, Science, Culture, Health and Sports of the National Committee of
the Chinese People's Political Consultative Conference

Former Minister of Science and Technology of China

Academician of Chinese Academy of Sciences

Professor of the Institute of Remote Sensing Application, Chinese Academy of Sciences

Dec. 28, 2010
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Foreword II

The global economy underwent enormous change in the first decade of the 21st century. While many nations
faltered under the weight of the global financial crisis, China’s period of prosperity continued virtually unabated, and in
2010 its economic output exceeded that of Japan to become the second largest in the world. Social and economic wealth
has never been accumulated at such an unprecedented rate, and what took western countries and markets many decades
to achieve has happened in China in just 20 to 30 years.

While China is now considered an important driver of the global economy, there are factors that could jeopardize
its future growth, such as the mounting levels of catastrophe risk across the nation. Many western countries have long
benefited from healthy and sustainable (re)insurance systems that have played a critical role in ensuring stable growth.
Time and time again, (re)insurance has proved its effectiveness as a transparent financing solution that can alleviate
governments of post disaster economic stress, and expedite the recovery of disaster zones by facilitating the rebuilding
process and stabilizing societies.

When comparing the Chinese (re)insurance market with these more mature markets we see a dramatic discrepancy
between the level of natural disaster risks and insurance penetration. Today in China, disaster recovery is still supported
mainly by government funds and social donations.

This is not to say China’s insurance industry has stagnated; indeed, we are glad to have observed rapid growth in the
insurance market in China in the past 20 years. Take the property and casualty market for example: from 2000 to 2009,
total written premium grew from RMB 60 billion to RMB 288 billion, with an average annual growth rate of 25% in the
past four years. Yet this is only the start: in 2010, China’s per capita GDP reached USD 4 000, signaling the arrival of an
era of above average growth given that a per capita GDP of between USD 3 000 and USD 10 000 contributes the most to
growth in the insurance market globally.

We are confident that the gap between risk and insurance will narrow further, but we are also very mindful
that China’s insurance industry is still young and its long-term sustainability depends on developing an in-depth
understanding and sophisticated management of risks. China’s domestic insurance companies are already facing
increased scrutiny from regulators and sharcholders, and senior executives are under pressure to demonstrate a risk-
adjusted return on capital.

To achieve continued growth, China should examine opportunities to cultivate and retain adequate global
reinsurance capacity and commitment. The diversified risk benefits that the Chinese market currently offers to reinsurers
will quickly diminish as the country meets its future growth targets. (Re)insurers’ aggregated exposures will become
more significant, and they will more closely examine the risks they are taking and rationalize the prices they are offering.

This process will demand sound validation within a solid technical framework, and from top down and bottom up, it
will all come down to one vital focal point: risk underwriting, be it original insured risk or reinsurance risk.

In this regard, Aon Benfield is fully committed to partnering with the Chinese (re)insurance market to help it
understand and evaluate its domestic risks, and to provide it with access to external capacity and skills.

Our long-standing experience in the global (re)insurance industry enables us to mitigate the most complex of risks
for people, business and governments, and we are continually bringing to our clients robust risk transfer solutions that
are borne from sophisticated risk assessment techniques.

We are therefore incredibly proud to have been given the opportunity to sponsor the Atlas of Natural Disaster Risk in
China. In my view, the Atlas is an important resource for both domestic and global (re)insurers that are intending to play a
meaningful role in China, and I hope readers will be as impressed as I am by the sophisticated research and detailed data
available in China on natural disaster risks. Although the pace of catastrophe model development in China has been very
encouraging, all China models still require better calibration to reflect local construction practices and loss experience. In
addition, due to limited loss data and a fast changing risk landscape, a consensus on the risk outlook is yet to be achieved.
The Atlas is the first step in tackling some of these challenges, but the ultimate question will fall upon the (re)insurance
industry, as we ask ourselves how we can best leverage such knowledge and research to develop optimum solutions.

Lastly but not least important, I applaud Prof. Shi and other distinguished researchers from the most privileged
research institutes throughout China for their great accomplishment in bringing the Atlas to fruition, and would also like
to thank them and my Aon Benfield colleagues for making the research accessible to the global (re)insurance market.

Dominic Christian

Bt

Co-CEO
Aon Benfield
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Preface

Since late 1989, with the implementation of the "International Decade for Natural Disaster Reduction" (IDNDR,
1989-1999) and "International Strategy for Disaster Reduction" (ISDR) of the United Nations, two decades of global
integrated disaster reduction research have elapsed. With the close relationship between disaster reduction and
sustainable development, disaster reduction research is considered as a crucial part of the science and technology
development strategy by the worldwide community. In the seventeenth session of the Fifth Plenary Assembly held by
the Chinese Communist Party in October 2010, the goals of mitigating natural disasters and increasing capability of
risk governance were written into the plenary resolution, reflecting the considerable value the Chinese government
places on natural disaster prevention and mitigation and integrated risk governance. Beijing Normal University attaches
significant emphasis to both integrated disaster reduction research and personnel training. The "China Natural Disaster
Monitoring and Prevention Research Laboratory” was set up on campus in 1989. The "Academy of Disaster Reduction
and Emergency Management, Ministry of Civil Affairs and Ministry of Education" was set up by the joint efforts of
the Ministry of Civil Affairs and the Ministry of Education in 2006, based on the "Key Laboratory of Environment
Change and Natural Disaster of Ministry of Education at Beijing Normal University" and the "National Disaster
Reduction Center, the Ministry of Civil Affairs". Throughout the 20 years since the establishment of "Disaster Risk
Science", Beijing Normal University’s integrated disaster research efforts have evolved in synchronization with the
disaster reduction activities at the United Nations. During this period, in addition to undertaking significant research
in international and domestic disaster reduction and training of high-level experts in the field, we organized domestic
experts in the field to compile and publish the Atlas of Natural Disaster in China (Chinese and English version; Zhang
Lansheng and Liu Enzheng, Chief Editors, 1992) and Atlas of Natural Disaster System in China (Chinese-English
bilingual version; Shi Peijun, the Chief Editor, 2003). Using "regional natural disaster system theory" as the guide
line, together with thorough research, comprehensive analysis, and systematic planning by all experts involved in the
compiling and editing, both Atlases were successfully completed, and subsequently published by Science Press. The first
atlas emphasized the spatial distribution and temporal variation of natural hazards in the natural disaster system in China,
which we called the first generation atlas of the natural disasters in China. The second atlas highlighted the understanding
of integrated natural disasters, and the temporal variation and spatial distribution of major natural disasters in the disaster
system in China, which we called the second generation atlas of natural disasters in China.

Several years have passed since then, and major changes have taken place in China’s natural disaster system, not
only because of the obvious changes in the temporal and spatial pattern of natural hazards and exposure, driven by the
natural and human environmental changes, but also the significant adjustment of the vulnerability relationship between
natural hazards and the exposure. The two previously published atlases of the temporal and spatial pattern of natural
disasters can no longer fully meet the demand for integrated disaster reduction in China, nor can they fully reflect the
outstanding achievements in all aspects in the field of integrated disaster reduction over the past decade. Therefore, with
the joint efforts of many institutions and experts, we organized the compilation of the Atlas of Natural Disaster Risk
in China, with the great support of the national "Key Technology and Demonstration of Integrated Risk Governance"
— an Eleventh Five-Year Key Pillar Project of Science and Technology (2006BAD20B00), especially the third topic of
the project "The Integrating Platform of Technologies for Integrated Risk Governance" (2006BAD20B03). This atlas
continues to use the "regional natural disaster system theory" as its guide and emphasizes the integrated risks of major
natural disasters in the natural disaster system in China, as well as their spatial patterns and regional risk differences.
This atlas provides a scientific basis for the Chinese government and enterprises at all levels to develop integrated natural
disaster risk governance measures, which we call the third generation atlas of integrated natural disasters in China. These
three atlases as a whole is believed to fully reflect the temporal and spatial patterns of natural hazards, natural disasters

and natural disaster risks in the natural disaster system in China.



Other than the great support by the national 11th "Five-Year" plan science and technology pillar project stated
above, the compiling of the atlas also received technical contributions from various research projects, including three
projects funded by National Natural Science Foundation: the "China National Fund for Distinguished Young Scientists"
(40425008), the "Integrated Natural Disaster Risk Evaluation and Disaster Reduction Paradigm Study in Rapid
Urbanization Regions" (40535024) — a key project in regional sustainable development, and the "Integrated Risk
Governance — Case Study of IHDP-IRG Core Science Plan" (40821140354) — an important international and regional
collaboration project; two projects funded by Ministry of Science and Technology: the "Global Climate Change and
Large-scale Disaster Governance" (2008DFA20640) — a key international cooperation project, and the "Technology
for Evaluating Natural Disaster Risk in Yangtze River Delta" (2008BAKS50B07) — a key science and technology
pillar project; and the "Integrated Disaster Risk Science — a Project of Innovation and Talent Attraction Program in
the Institutes of Higher Education (111 Program) — (J0921009)" supported by the Ministry of Education and the State
Administration of Foreign Experts Affairs. The State Key Laboratory of Earth Surface Processes and Resource Ecology,
the Key Laboratory of Environment Change and Natural Disaster of Ministry of Education, and Key Laboratory of
Regional Geography, all affiliated with Beijing Normal University, shared and presided over the vast and complicated
task of compiling the Atlas.

In the preparation and publication of the atlas, we received great support and participation from the Institute of
Geographic Sciences and Natural Resources Research of Chinese Academy of Sciences, National Disaster Reduction
Center of the Ministry of Civil Affairs, the Insurance Association of China, Peking University, China Agricultural
University, Wuhan University and other institutions. We also received overall guidance and financial support from the
Department of Rural Science and Technology of the Ministry of Science and Technology, the Department of Science
and Technology of Ministry of Education, the Department of Earth Science of the National Natural Science Foundation,
the Department of Culture and Educational Experts of the State Administration of Foreign Experts Affairs, the Bureau
of Science and Technology for Resources and Environment of Chinese Academy of Sciences and other institutions. We
also received guidance from the renowned experts: Academician Xu Guanhua, Academician Qin Dahe, Academician Liu
Changming, Academician Lin Xueyu, Academician Chen Yong, Academician Ma Zongjin, Academician Zhang Xinshi,
Academician Li Xiaowen, Professor Liu Yanhua and Professor Chen Jun, listed in the editorial board of academic
advisors. Academician Xu Guanhua also wrote the foreword for this atlas. The Science Press undertook the work of
publishing and editing of the atlas. Aon-Benfield has partially sponsored theApub]ication of this Atlas. Here, we would
like to express our sincere appreciation to all of the leaders and experts from the above institutions. At the same time,
we are looking forward to a greater achievement of disaster prevention and mitigation of our nation, and a significant
improvement of integrated risk governance capability in the near future. It is regrettable that map pieces for Hongkong,

Macao, and Taiwan are not complied due to lack of data.

Director of the State Key Laboratory of Earth Surface Processes and Resource Ecology
Beijing Normal University

Professor of Academy of Disaster Reduction and Emergency Management, Ministry of Civil Affairs / Ministry of Education
Beijing Normal University

Executive Vice President
Beijing Normal University

Dec. 28, 2010
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