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Foreword

The earthquake usually causes traffic and communication problems in earthquake-hit zones, making the
situation unclear to earthquake relief workers. What is worse, it usually induces secondary geological disasters
like collapse, landslides, debris flows and ground fissures, which may cause even heavier losses in the
earthquake-hit zones. Therefore, finding out rapidly the distribution and development of disasters via remote
sensing is significantly important for giving directions in earthquake relief work and reducing losses.

After the catastrophic Wenchuan Earthquake, remote sensing workers promptly did survey the secondary
geological disasters and hazards in 60 earthquake-affected counties (cities) in Sichuan, Gansu, and Shaanxi
provinces by using multinational space remote sensing data of different sorts (radar and optics), different
resolutions (meter-scale or sub-meter scale), and different dates (pre-earthquake and post-earthquake), which
provided rapid and all-round service for relief work. This exhibits once more the advantages of space remote
sensing and proves the capability of numerous remote sensing geologists from departments of land & resources
to solve geological disaster problems by using remote sensing.

While they were doing a rapid survey of secondary geological disasters and potential geological hazards
by remote sensing, the authors analyzed the damages of geolog{cal disasters on land, vegetation and water
resources, realizing multidisciplinary, all-round, and integrated usage of remote sensing image messages.
Typical disaster images selected from nearly 600G remote sensing data are precious materials. An accurate and
compendious analysis of images has made them more scientific so as to reach the goal of correct message
spreading. “One Map and One Report for One County” will provide reference in post-earthquake
reconstruction, helping reducing losses and generating high social and economic benefits. Natural disasters are
inevitable for human beings and disaster prevention and reduction is an inexorable trend. The conclusion from
the authors' quantitative and half-quantitative study of major secondary disaster development factors has
important scientific significance and social application value.

This atlas is the latest achievement of remote sensing survey of geological disasters in earthquake-hit
zones by China Geological Survey of the Ministry of Land & Resources. It is one of the most complete
materials reflecting the condition of post-earthquake geological disasters in Wenchuan. It is a conclusion of
methodology of rapid survey for geological disasters via space remote sensing, of identification theory and
methodology for earthquake secondary disasters. It's my pleasure to read it first. Its publishing will further
promote the development of environmental remote sensing, catastrophology and other relevant subjects in
China and exert a good influence on geological remote sensing research, production and teaching activities in

China.

Academician Zhuang Fenggan

August 2008
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Preface

At 14:28, May 12, 2008, an extremely big earthquake hit Wenchuan, Sichuan Province, China, which aroused great concerns in the
world. According to China Seismic Network, the earthquake was 8.0 in magnitude, about 14km in focal depth, and XI in its largest seismic
intensity, and over 30,000 aftershocks occurred. This earthquake has destroyed infrastructures like roads and bridges as well as houses and
farmlands. It has caused lots of secondary geological disasters such as landslides, collapses and debris flows, and formed a plurality of dammed
lakes. Great losses have occurred to human life, properties and social and economic development in the earthquake-hit zone. To find out
promptly the distribution and development of geological disasters and to evaluate rapidly the earthquake losses so as to carry out earthquake
relief works with a clear aim in the “5-12” Earthquake-hit Zones, an emergency survey via space remote sensing of secondary geological
disasters has been started by China Geological Survey of the Ministry of Land & Resources, involving about 60 remote sensing experts from
all over the country and utilizing multinational space remote sensing data of different sorts (radar and optics) and different resolutions (meter-
scale or sub-meter scale). After more than 50 days and nights, the secondary geological disaster spots and risky spots in 60 counties/cities in
Sichuan, Gansu, and Shaanxi provinces have been interpreted promptly in the form of “One Map and One Report for One County”, providing
in time important basic data and decision basis for earthquake relief works like short-time risk avoidance, emergency reaction, and earthquake
situation evaluation and post-earthquake reconstruction planning.

Organized by China Geological Survey of the Ministry of Land & Resources, China Aero Geophysical Survey & Remote Sensing Center
for Land and Resources, Sichuan Geological Survey Institute, Anhui Geological Survey Institute, Hunan Remote Sensing Center, Hebei
Remote Sensing Center, China University of Geosciences (Wuhan), China University of Geosciences (Beijing), Wuhan University, Aerial
Survey Remote Sensing Bureau of China Coal Geological General Bureau, Henan Geological Survey Institute and China Institute of Geo-
Environmental Monitoring have participated in this emergency survey. To conclude and communicate the working methods for emergency
survey of disasters via remote sensing, to depict the characteristics of remote sensing images of typical earth(iuake secondary disasters, to
promote the application of the achievements from the rapid space remote sensing survey of secondary geological disasters in “5-12”
Earthquake-hit Zones, we have extracted a book from the Report on Satellite Remote Sensing Data Requisition and Comprehensive
Interpretation of Secondary Geological Disasters in the Earthquake-hit Zone. 1t is achieved with jointed efforts. Preface, Chapter [, and
Conclusion are written by Qin Xuwen, Yang Jinzhong, and Zhang Zhi. Chapter II is written by Qin Xuwen, Yang Jinzhong, Zhang Zhi, and
Zhang Guo. Chapter III is written by Yang Jinzhong, Zhang Zhi, and Qin Xuwen. Chapter IV, V, and VI are written by Huang Jie, Zhang Zhi,
Yu Deging, Chen Youming, and Gu Yanqun. The whole book has been sorted out by Qin Xuwen and Yang Jinzhong and relevant drawings in
this book have been made with the efforts of Zhang Ruisi, Gao Pei, Jiao Runcheng, Jiang Huabiao, Peng Bei, Tian Li, and Qiang Jianhua.

In writing of the book and the working of the emergency survey, we have got kind help from Wang Min, head of China Geological
Survey and Vice-minister of the Ministry of Land & Resources, Wang Baocai, Zhong Ziran, Zhang Hongtao, and Wang Xuelong, deputy
directors general of China Geological Survey, Zhuang Yuxun, Director of Primary Survey Dept of China Geological Survey, and Ye Jianliang,
Director of Science & Technology Foreign Affairs Dept of China Geological Survey. We here sincerely appreciate concern and guidance of
Wang Ping, director of China Aero Geophysical Survey & Remote Sensing Center for Land and Resources(AGRS), Hou Jinwu, director of
China Institute of Geo-Environment Monitoring, Tan Yongjie, General Engineer of Development Research Center of China Geological

Survey and other leaders, vigorous help of Pro. Xi Xiaohuan, He Hao, Xiao Guiyi, Mr. Wei Yanguang and Miss Li Min, strong support of

Beijing SPOT Image Co., Ltd., Beijing Earth Observation Inc. and BSEI in remote sensing data acquisition working, selfless help of
Academician Li Deren in project implementation process, preface, introduction to readers and recommendation of Academician Zhuang
Fenggan for this book from his busy jobs, a great deal of work performed by Kang Gaofeng, dean of Aerial Survey Remote Sensing Bureau of
China National Administration of Coal Geology and Science Press for publication of this book.

Because our acquaintance level is finite and remote sensing research fields for earthquake secondary geological disasters is plentiful, it is
certain that this book has quite a few drawbacks even errors. We respectfully request readers to afford criticism and correction. We quote partial

public publications in this book and here salute the related authors!
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