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Preface

Great destructive earthQuakes are a kind of extremely dreadful natural disaster. They often occur unex-
pectedly without warning,so that devastating destruction has befallen a large area,and the people have hard-
ly a chance to escape. How we should face such a horror and what measures we should take to minimize
the losses and death are the concerns of “‘Earthquake Countermeasures’. In other words, earthquake coun-
termeasures are to seek for the optimum strategy and tactics to mitigate seismic hazards and to  obtain
maximum soclo-economic benefits in accordance with different national conditions. In a broad sense, earth-
quake countermeasures include prediction and taking protective measures before the event, the relief work
during and immediately after the shock, and reconstructions afierwards. In a narrow sense, only the latter
two are considered.

In the ancient literatures of China, earthquakes were taken as ‘“‘penalizing” events, as punishments befal-
len from Heavens. So there could be no countermeasures against them. With the development of science,
earthquake is but a natural phenomenon. It is no more a mystery but must follow some natural laws. Some
measures have been taken by the people for predicting and mitigating earthquake disaster before the event
and in relief work afterwards. The measures taken sometimes played a beneficial role in mitigating hazar-
ds. Although the nature of earthquake is not yet well-understood, and the earthquake hazards can not yet
be completely avoided, it doesn't mean that nothing can be done in reducing the losses. It is a field well
worth of studying. e

When talking of earthquake countermeasures,two aspects must be considered:one is the destructive cha-
racteristics of earthquake itself together with the direct damages caused by it; the other is the responses of
people and the society to the disaster. This latter aspect should be taken into accounts when issuing an
earthquake warning and in relief work. The former aspect is already well-known, and the latter is just what
we called “social response of an earthquake” or “seismosociology’” to which due attentions were not paid
until recently. In 1906 and 1923, large earthquakes destroyed San Francisco, USA and Tokyo, Japan.
The direct damages of these earthquakes  were only part of the catastrophes. Greater losses were caused by
the big fires that could hardly be controlled due to the chaos and failure of public facilities. Obstruction in
relief work made the situation even worse. Before such extraordinary calamities, par ticular psychological

responses of the people have to be reckoned with. In the recent years in China, some losses were caused

because of false prediction of earthquakes and rumors , which should not have happened..

The social responses to earthquakes are a subject well worth of more studies. These responses relate to
the education level, customs and traditions of the people, and degrees of development, asjwell as the
earthquake history of the region. In a modern city, traffic, transportation, water supply, medical services and
public facilities are particularly vulnerable to earthquakes. Any possible damages to these life lines, and
an overall ~consideration and measures of precaution should be foreseen. Here, practical experience is

extremely important.
The optimum countermeasures against earthquakes depend on a thorough understanding of the nature
of the earthquake itself which,however, is a subject that needs long-term studies. Since earthquakes may oc -

cur anytime and we can not afford to wait , scientists have to draw support from semi-empirical researches:



at present in their attempts 10 minimize seismic hazards and to reassure the public.The studies include sei-
smic risk zoning and earthquake potential assessment.Basis has been laid for these studies inChina,but more
often, seismologists can not get definite and unequivocal answers to questions put up by the public accord-
ing to the present level of science, oWing to the inadequacy of data available. Nevertheless, the seismologists
are, incertain  circumstances, asked to give a definite answer.In this case, they have to make the asses-
sment with some reservations in an overall consideration of various factors.Such a conclusion is inevitably
somewhat subjéctive, and will probably lead to failures. Since scientific prediction is still immature,seismo-
logists have to consider the advantages and disadvantages before drawing to the conclusion. In this sense,
itis not a subject which can be dealt with in seismology alone. It is a new problem. To study this needs
more experience and deeper studies in close connection with the national conditions of the country.

In this book, experience in seismic hazard mitigation in the past 20 years in China is collected and
summarized on the basis of semi - empirical studies. Earthquake countermeasures concerning predictionand
protective measures before an earthquake, and relief and reconstruction work after the event are presented
in a more systematic way. It is the first book on earthquake countermeasures in 'China, and should be of
value to the governmental bodies and earthquake research department concerned in their decision - mak -
ing for prediction and relief work. It may also be useful to other organizations and personnel of various fie-

Ids in the assoctated work.

Fu Chengyi
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