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DES

PREFACE

On 12 May 2008, Wenchuan County in Sichuan experienced a severe earthquake of magnitude of 8.0 on the

Richter scale, causing heavy losses in human life and property. Gaining immediate information from the disaster
area and obtaining first-hand data was exceedingly difficult when the tremor first hit, as the roads were blocked,
communications went down, many secondary disasters occurred, and weather conditions were very bad. The lack
of information was a serious problem for disaster rescue decision-making since urgent monitoring and disaster

assessment were vital if scientific support were to be provided for the search and rescue operations.

The Chinese Academy of Sciences (CAS) gave full play to its comprehensive remote sensing techniques and talented
scientists by immediately launching the Emergency Headquarter of Remote Sensing for Earthquake Resistance
and Disaster Relief. The Project Team of Remote Sensing Monitoring and Assessment of Wenchuan Earthquake
was set up by experts from seven CAS institutes, including Center for Earth Observation and Digital Earth, Institute
of Electronics, Institute of Remote Sensing Applications, Institute of Geographic Sciences and Natural Resources
Research, Institute of Geology and Geophysics, Chengdu Institute of Mountain Hazards and Environment, and
Research Center for Eco-Environmental Sciences. Thus remote sensing on the quake disaster was extended on all
fronts. A program was immediately initiated to acquire data from earth observation satellites and two high-altitude
airplanes took off for obtaining high-resolution optical and radar data. On-the-spot investigations were carried
out promptly. Therefore, a unified, all-weather day and night monitoring grid was formed with space, air and in-
situ observing capacities. Disaster analyzing personnel did not spare any efforts day-in and day-out, collecting,
transferring, processing, interpreting remote sensing data and images, and promptly completing series analysis
reports. Those reports were immediately submitted to the Headquarters for Earthquake Resistance and Disaster
Relief of governments at national, ministerial and provincial levels. The dedicated work provided convincing
evidence for decision-making.

Accumulated knowledge in science and technology is a treasured fundamental resource for future progress, and
summarizing knowledge scientifically is an important part in scientific and technological activities. Based on
the accumulated data and images collected by the Project Team during quake relief, Atlas of Remote Sensing for
Wenchuan Earthquake Disaster is now edited and published. Through the Atlas, the original appearances of quake-
hit areas have been reconstructed thanks to rich materials and deep analysis of researchers. The Atlas exhibits
disaster from six aspects, including geological disasters, barrier lakes, collapsed buildings and houses, damaged
roads, destroyed farmland and forests, and demolished infrastructure. The Atlas also demonstrates that Dujiangyan
Irrigation Project, which has been standing up for 2000 years, remains fully functioning and keeps Chengdu
Plain full of vitality even after encountering an 8.0 magnitude earthquake. | believe that the publication will be



welcomed by all circles, and play an important role in Wenchuan re-construction and regional development.
Morever, | hope the Atlas can also serve as an informative reference for earthquake research.

The Wenchuan earthquake has warned us that natural disasters pose great challenges that humankind must
face together. The natural disasters have occurred frequently in recent years. Earthquakes, tsunamis, floods and
hurricanes have claimed tens of thousands of lives and caused heavy economic losses, which has brought great
trauma to human society. Effectively preventing natural disasters and reducing losses to a minimum have become
real and pressingly important issues. Scientific and technological innovations should provide powerful support for
disaster prevention and reduction. Different types of natural disasters require different solutions, thus development
of new technical approaches, methods, and facilities are in great demand. Comprehensive earth observation system
has to be established to capture abnormal phenomena in real time and near real time. We must monitor closely
the occurrence and development of potential disasters, and improve disaster warning ability. We should pay much
attention to meteorological, geological, and seismological disasters that could cause serious damages to society.
We will develop scientific models and carry out research on disaster simulation to raise our disaster warning ability
and make contributions to global disaster research.

President Hu Jintao has recently set tasks for scientific community on disaster prevention and mitigation. He has
pledged to accelerate the applications of remote sensing, geographic information system, global positioning system
and information communication technology, and urged the speeding up of transferring and integration of high
technologies for disaster prevention and mitigation. He has also called for setting up a national platform to share
information on disaster mitigation and risk management, and to improve disaster monitoring, warning, assessment,
and emergency rescue systems at both national and local levels.

It is my sincere hope that scientists and engineers in fields of remote sensing and geosciences should courageously
assume these important tasks, and carry out the glorious mission that our country has bestowed upon us. I expect
that professionals should focus on disaster mitigation issues, actively explore and recognize disaster mechanism,
develop key technologies for disaster monitoring, warning and prevention, offer effective solutions, provide strong
scientific support that will safeguard human life and property, and make contributions worthy of our time.

LU Yongxiang

Vice Chairman, the Standing Committee of the National People’s Congress, People’s Republic of China
President, Chinese Academy of Sciences
September, 2008
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FOREWORD

Earth Observation has played an increasingly important role in natural disaster mitigation with the rapid

development of multi-platform, multi-frequency, multi-mode, high-spatial, ultra-spectral and high-temporal
resolution technological capabilities. In recent years, reduction and prevention of disaster has been listed as the
first among nine societal benefits by Global Earth Observation System of Systems (GEOSS), participated by more
than 70 countries and over 40 international organizations. In addition, the International Charter on Disaster
Reduction and Cooperation was set up by multi-nation space organizations to provide a unified system of space
data acquisition and delivery when facing major natural disasters. China has also attached great importance to
application of space technology for natural disaster relief.

Immediately after Wenchuan earthquake on May 12, 2008, the Chinese Academy of Sciences (CAS) deployed its
earthquake remote sensing resources, setting up the CAS Emergency Headquarter of Remote Sensing for Earthquake
Resistance and Disaster Relief, headed by CAS Vice President Yin Hejun. The CAS Project Team of Remote Sensing
Monitoring and Assessment of Wenchuan Earthquake was established by researchers from seven CAS institutes.
Afterwards, remote sensing on quake-hit areas was fully extended. Within a month, the Project Team had taken
advantage of two mega-science facilities of the remote sensing satellite ground station and the high-altitude remote
sensing airplanes to give full play to the strengths and abilities at their command. The Project Team provided large
amount of data, information and suggestions for decision-makers at central and local government level, following
the procedure of data-acquiring, information processing, disaster analysis and assessment, and report submission.
At the same time, co-organized by the Ministry of Science and Technology (MOST) and Chinese Academy of
Sciences, a data sharing mechanism was formed at a meeting attended by representatives from 13 ministries, and
consultation meetings hosted by the Center for Earth Observation and Digital Earth (CEODE) were organized.

Remote sensing technology has played an active role in Wenchuan earthquake monitoring and assessment.
Remote sensing data recorded lasting and irreplaceable instantaneous pre- and post-quake landscapes. The original
intention of editing the Atlas is to systematically summarize the scientific results, promote academic exchange,
popularize remote sensing knowledge for disaster monitoring, as well as to realize data sharing in a larger scope.

The Atlas consists of eight chapters. The first chapter, “Remote Sensing Data” introduces optical and radar data
on quake-hit areas acquired through airborne and spaceborne remote sensing. The second chapter, “Geological
Disasters” describes disasters caused by landslides, avalanches, detritus flows and fractures. The third chapter,
“Barrier Lakes” narrates the distribution and dangers of the barrier lakes, one of the most serious secondary
disasters caused by the earthquake. The fourth chapter, “Collapsed Buildings and Houses” analyzes spatial
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distribution and degree of damage of crushed buildings in urban and rural areas. The fifth chapter, “Damaged
Roads” illustrates the five-level damage classification for national and provincial highways, county roads, and
rural paths. The sixth chapter, “Destroyed Farmlands and Forests” assesses damaged conditions of forest vegetation
and farmland resulting from the secondary geological disasters caused by the earthquake. The seventh chapter,
“Demolished Infrastructure” shows the damage to hydrological engineering systems, mining area constructions
and power transmission projects. The eighth chapter, “Continuing Civilization” depicts a two-thousand-year old
Dujiangyan Irrigation Project, which has been functioning even after encountering an 8.0 magnitude earthquake.

After the earthquake, we carried out a field investigation in quake-hit areas including Dujiangyan, Wenchuan,
Beichuan, Mianyang, and Mianzhu to validate remote sensing results. Our experience has made us reflect deeply
on disaster relief work. Firstly, an emergency disaster monitoring system with advanced, practical, fast and reliable
technical ability should be further established. Secondly, in an emergency, an authoritative institution should be
guaranteed with “scientific dispatching system” so that it could effectively coordinate key space infrastructures to
achieve a high degree of data sharing among different agencies. Thirdly, the Earth has existed for 4.5 billion years,
and some natural events, regarded as disasters by human beings, were merely natural phenomena in the Earth’
s long-term evolutionary process. Therefore the existence of mankind is always in concomitance with natural
calamities; we must wage our struggles with natural disasters in accordance with the idea that mankind should
coexist harmoniously with nature.

During the earthquake resistance and disaster relief period, Ms. Liu Yandong, member of Political Bureau of the
CPC Central Committee and State Councilor; Prof. Lu Yongxiang, Vice Chairman of the Standing Committee of the
National People’s Congress and CAS President; Prof. Bai Chunli, CAS Executive Vice-President and Head of the
Leading Group of CAS Earthquake Resistance and Disaster Relief and other CAS senior administrators as well as
leaders from MOST came to the CAS Project Team to coordinate work and grant the projects. Our team colleagues
worked shoulder by shoulder, day in and day out. During the period of compiling the Atlas, advisory committee
of the Atlas headed by Prof. Chen Shupeng and Prof. Ma Zongjin offered scientific directions in various ways, and
colleagues of editorial board worked meticulously and conscientiously. On behalf of the Project Team and editorial
board, I sincerely express my heartfelt thanks and extend my highest respects to everybody.

GUO Huadong

September, 2008
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