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Preface

hina is the most populated country on the planet, and also one of
Cthe most earthquake-prone. Its history of large and devastating
earthquakes, coupled with a long tradition of seismological research,
gives it a special place in seismology. Most seismologists would agree that
the most significant Chinese earthquakes in recent history are the 1976
Tangshan and 2008 Wenchuan earthquakes. There are many differences
between them in terms of location, size, tectonics, casualties, damage,
and relief operations. However, the outstanding difference is that, in
contrast to the Tangshan disaster, the immensity of the Wenchuan
disaster was quickly and widely communicated to the Chinese people
and the rest of the world. Fast, open communication of the effects of
the earthquake, was implemented for the first time for a major Chinese
earthquake disaster. This generated an equally swift and direct response
within China and the world, which massively assisted the relief efforts.
It has also made possible the speedy publication of this book, giving
a unique Chinese perspective on the effects of the earthquake, and the
lessons learned.

With a magnitude of Mg8.0, the Wenchuan earthquake is classified
as one of the “great earthquakes”, which are potentially the most
destructive. Unfortunately, since it occurred at shallow depth close to
a highly populated area containing many old and poorly constructed
buildings, and mountains prone to landslides, its potential for death and
destruction was fully realized. To convey the enormity of the earthquake,
and show how many lessons are to be learned from the damage to
buildings, infrastructure, transport and communication systems, we begin
by describing the effects which the powerful seismic waves inflicted on
Wenchuan and the surrounding regions. It is probably fortunate that

the reader can only get a hint of the thousands of tragedies behind these
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words and pictures.

Having seen what happened, the next important question is “Why?”
Seismologists and engineers must get an understanding of the mechanism
of the earthquake, the nature and size of the seismic waves and the
ground accelerations they produced, as well as the tectonic movements
that generated it, so that the seismic hazard affecting new buildings in
Wenchuan and other areas of China can be better assessed and guarded
against. China’s turbulent tectonic history is certain to continue, with
inexorable thrusting and folding of the Earth’s crust as India is pushed
into Eurasia. We show how the seismic characteristics of the Wenchuan
and other earthquakes are monitored, analysed, and used to improve our
knowledge of the relevant seismological and tectonic processes.

At the time of the 1976 Tangshan earthquake, through their success-
ful prediction of the 1975 Haicheng earthquake, Chinese seismologists
had given the world hope that earthquake prediction might be possible.
However, the Tangshan earthquake was not predicted, and neither was
the Wenchuan earthquake. Since 1976, decades of research worldwide
and the continuing absence of valid predictions of time, place and size
(which can not be attributed to chance alone) have demonstrated that
the prediction problem is currently insoluble. We describe research on
earthquake prediction at Wenchuan, provide a historic perspective on
the development of earthquake prediction research in China, and give an
indication of its challenges and future direction.

For the foreseeable future, mitigation of seismic risk does not
involve prediction, but only the correct assessment of seismic hazard,
and appropriate measures for reduction in the vulnerability of buildings
and infrastructure. There is no doubt that the effects of the earthquake
could have been considerably mitigated if the seismic hazard had been
fully recognized, strengthening had been applied to rural buildings
as well as urban ones, and public buildings had been given particular
attention. You will see a history of seismic hazard research leading the
development of better building codes. Sadly, neither had been properly
applied in the Wenchuan area. The post-Wenchuan proposals for better
risk management as described here, now mandatory and in practice only
months after the earthquake, define mitigation practices to be adopted

throughout China. When properly implemented, it is these procedures
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that will save future generations in the earthquake-prone regions of China.

The Wenchuan earthquake caused an unusually high number of
deaths from numerous secondary disasters due to its proximity to the
mountainous region of Longmenshan. These were caused by landslides,
rock falls, mudflows, etc., and their effects on remote villages and
transportation systems are discussed throughout the book. Dams, both
artificial and landslide-induced, threatened flooding where they to give
way. There are many dams in the mountain valleys and some scientists
suggested that the Wenchuan earthquake was triggered by the Zipingpu
dam and reservoir; this theory is examined in detail.

The exceptionally severe ground shaking and the relatively small
proportion of properly strengthened buildings, in a highly populated and
mountainous area, caused thousands of buildings to collapse, and posed
an enormous challenge to rescuers. The immediate, open and widely
broadcast reports and film footage of the scale of the disaster generated
an unprecedented response from China and the rest of the world. China’s
disaster relief acquired many new characteristics, backed by top-level
management, such as a people-first open-information approach, and
numerous teams of volunteers, offering financial, medical, psychological
aids, both from within China and abroad. These new features are
described and assessed; they show how the disaster response has made
a positive contribution to the health and vitality of Chinese scientific
research and social care, and the cohesion and compassion of its people.

The policy of open communication adopted by the Chinese Govern-
ment when facing natural disaster, has allowed us to describe, assess,
and form conclusions on the effects of the Wenchuan earthquake, and to
record them here for speedy publication. We have used data, documents
and photographs which could not have been released so quickly as in
the previous earthquake disasters in China. We hope that geophysicists
(particularly seismologists), engineers, social scientists, administrators,
and all those who were touched in any way by the devastating Wenchuan

earthquake, will find something new and significant in this book.

Chen Yong
David C. Booth
April 2011
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055 / Secondary disasters: landslides and rock falls

he Wenchuan earthquake was the most
Tdestructive earthquake in China, with the
widest zone of influence and the most serious
disaster-induced losses, since the founding of
the People’s Republic in 1949. Measured at
M 8.0 in magnitude, and XI on the Modified
Mercalli Intensity (MMI) scale of felt effects,
the earthquake also caused severe secondary
disasters such as landslides, mud-rock flows,
barrier lakes, etc (Figure 1.1).
1. The earthquake caused large loss of life.
On 25 August 2008, it was estimated that
there were 69,226 people killed, 374,643
injured, and 17,923 missing.
2. Numerous urban and rural buildings
were devastated. Some towns, including
Beichuan, Yingxiu, and a vast number of

villages were razed to the ground.

Figure 1.1 Under the combination of strong ground
motion, surface rupture and giant landslides, Beichuan
County suffered severe damage: more than 80% of
buildings collapsed.




