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Synopsis

“Earthquake Cases in China” contains important scientific data and in-
formation for seismological studies and ecarthquake prediction researches. The
Book has systematically summarized 60 earthquakes of M over 5 which occur-
red in the Chinese mainland in the past 20 years, with 58 reports of earthquake
cases compiled in three volumes to be published separately. This volume com-
piled 19 earthquake cases occurred from 1981 to 1985 . Each case report in-
cludes introduction, basic parameters of an earthquake, seismogeological back-
ground, seismic intensity distribution, earthquake sequence, focal mechanism
solutions and main fault plane, seismic network and precursory anomalies,
characteristic analyses of precursory anomalies. discussions and bibliography.
The Book includes the research accomplishments obtained from the systematic
and standardized studies of earthquake cases with the data on earthquake pre-
cursors as main components. Simple and concise illustration and distinct figures
and tables are used for readers to consult, compare with and analyse
conveniently. |

The Book is useful, helpful and referential for scientific and technical
workers and teachers and students from higher learning schools in earthquake
prediction, geophysics, geochemistry, geology, engineering seismology, and per-

sonnel] who are interested in seismic hazard reduction.
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Preface

After the two destructive earthquakes of M6.8 and 7.2 occurred in the
Xingtai area, Hebei Province, in March 1966. the earthquake prediction prac-
tices with precursory observations as basis were started as a great number of
stations for earthquake precursory observations established in succession in the
earthquake— stricken regions. Since then, the scientific researches with
earthquake prediction as a frontier have been conducted in a planned way in

China, thus enabling the earthquake science entering an entirely new devel-
oping stage.

Following the Xingtai earthquake, in North and Southwest China, there
have been frequent occurrences of the Bohai, Tonghai, Luhuo,
Daguan,Haicheng, Longling, Tangshan and Songpan earthquakes with M over
7 and numerous moderate earthquakes, resulting in tremendous losses of live
and property. Meanwhile, the seismological work have also been extensively
promoted in China, with 460 seismic stations or more set up over the Chinese
mainland. The Chinese seismological workers have accumulated abundant ob-
servation data and gained valuable experiences of earthquake prediction prac-
tice over the past twenty years during which the Haicheng and other strong
earthquakes were successfully predicted, while predictions of the Tangshan and
more earthquakes failed to be made. That is the current practical level for
earthquake prediction.

Earthquake prediction is a highly difficult scientific puzzle, as well as a
young scientific discipline, which is under the probing stage in various countries
of the world. China is a seismically active country, with historical records indi-
cating that damaging earthquakes have occurred in the most parts of the
Chinese territory of 9.60 million square kilometres. The practice of earthquake
prediction over the past 20 years in China have demonstrated that it is necessa-
ry to accumulate long—period and extensive observation data, adhere to multi-
ple—approach probe and carry out comprehensive studies so as to solve the
problem of earthquake prediction. It is also indispensable to perform repeated
analyses and researches of various earthquake precursors. The Chinese
seismologists have made great efforts in this regard over many years. The book

4



“Earthquake Cases in China” has systematically summed up all kinds of obser-
vation data, before and after about 60 moderate or large earthquakes which oc-
curred in the Chinese mainland in the past 20 years. Contained in the book are
the 58 reports on earthquake cases, each of which made overall analyses on
precursory phenomena of each earthquake, and examined each anomaly seri-
ously. Also, the seismogeological conditions, the historical seismicity, the net-
work distributions within certain epicentral ranges are described, and the fea-
tures of every earthquake sequence are given. In addition, prediction status pri-
or to earthquake is indicated objectively.

The book “Earthquake Cases in China” is the first one to sort out system-
atically the important data of earthquake precursors for moderate and large
earthquakes since earthquake prediction research conducted in China, with
some developments achieved in both depth and width compared with the pre-
vious summing up of earthquake cases. The publication of this book will be
sure to play a positive role in promoting earthquake prediction research and
improving the scientific level of earthquake prediction.

The realization of scientific predictions of earthquakes may need efforts of
several generations. There are many scientific links for earthquake prediction,
but the fundamental importance is to obtain reliable observation data from
which earthquake information for prediction is abstracted. It is hoped that all
seismological workers should try to do a good job in such basic work, and vari-
ous organizations under the State Seismological Bureau should encourage any
contribution in this aspect. Such work will be not only of great practical signifi-
cance in heightening the earthquake prediction level, but aiso of far—reaching
influences in conducting seismological researches and accomplishing scientific

predictions of earthquakes for the contemporary and later generations.

An Qiyuan

Director

State Seismological Bureau
January 1988, Beijing
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Compilers’ Remarks

In China, observational work of earthquake precursors and earthquake
prediction practices have gone through 20 years or more, with substantial de-
velopments achieved. Earthquake prediction is a science with observation as its
base. The principal goal of earthquake prediction is to make imminent predic-
tion, and the key links for realization of imminent prediction are to obtain reli-
able earthquake precursors and carry out comprehensive analyses of various
data, so as to predict three elements such as time, magnitude and place of an
earthquake. Therefore, it is of particularly important scientific value to accumu-
late overall data on seismogeology, seismic hazards, earthquake parameters,
earthquake sequence and especially earthquake precursors and prediction sta-
tus of an earthquake. The above—mentioned systematic data of an earthquake
are called a report of an earthquake case, which is a basis for earthquake pre-
dictions and researches.

There are altogether 12 earthquakes of M, over 7.0 occurring in Mainland
China from 1966 to 1985, and about 18 ones with M over 5 ( excluding strong
aftershocks not long after mainshocks ) occurred on average each year in this
period. Numerous papers and works on some of those earthquakes have been
already published, but due to absence of unified standards and requirements,
systematic and comprehensive analyses and comparisons can't be made on
some relevant data. The book “Earthquake Cases in China” is thus compiled in
order to undertake overall studies of earthquake precursors and to promote
earthquake prediction research.

The book is compiled in the form of reports of earthquake cases and in or-
der of dates of occurrences of the earthquakes. Each report contains the follow-
ing basic chapters:

1. Introduction

The occurrence time of the earthquake, the seismic hazards, the prediction

status, the macroscopic investigations and the history of earthquake studies,
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etc. are given.

2. Basic parameters of the earthquake

The basic parameters of the main shock are given. When the parameters
determined by different institutions are different, they are listed separately, but
the first ones are those which the authors deem most reasonable.

3. Seismogeological background

The regional geotectonic location, the deep structure, the regional
deformation field, the historical seismic activity around the epicenter, the activi-
ties of main structures and faults, as well as some other data associated with the
earthquake—generating structure are described briefly.

4. Distribution of seismic intensity

The map of the distribution of seismic intensity, the location and longitude
and latitude of the macroscopic epicenter are given. The ranges of isoseismal
lines and significant phenomena of surface destruction are briefed, and the fea-
tures of intensity distribution outlined.

5. Earthquake sequence

The data of the whole sequence (including direct foreshocks and relevant
parameters), the distribution of aftershock epicenters, the type of the sequence,
the strain release curve or the energy attenuation curve, b—value of the
sequence, the frequency decay coefficient and the cataloque of major
aftershocks are all provided.

6. Focal mechanism solution and main fault plane

Figures and tables of the focal mechanism solutions are given respectively.
Different solutions are given separately, with those ranked first as the authors
considered most appropriate. The comprehensive analyses are made on the rela-
tion between the earthquake fault plane and the earthquake—producing struc-
ture.

7. Seismic network and precursory anomalies

The statistical analyses are made on the precursory data obtained from the
networks within the ranges of 500 kilometres distant to the epicenter of the M
>7.0 earthquakes, 300 kilometres to the earthquakes of 6.0<CMg < 7.0, and 200
kilometres to the earthquakes of 5.0<C Mg < 6.0. Provided also are the distribu-
tion of fixed seismic stations (points) within such ranges, the plane distribution

of precursory anomalies (only indicating precursory items of fixed observations
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except seismic anomalies). and the list and figures of precursory anomalies. The
overall situation of the networks and premonitory anomalies are outlined. prin-
cipally in the form of figures and tables, with concise illustrations if necessary.
The unit in making statistics of observation items or anomaly items of all the
stations ( points ) is called station—item. Some significant precursory anomalies
outside of the defined ranges are also listed.

In order to ensure the reliability of the data. the observation quality of the
data should meet with the observation standards, and it can be distinguished
between normal variations and anomalous changes. Based on the sorting—out
work of earthquake precursors and the results of the present work. the quality
of the observation data are classified into three types, and it is decided that only
the first two types of the data can be used, and the third type of the data which
don't meet with the above mentioned requirements will not be selected for sta-
tistical analyses. The anomalies are defined on the basis of analyses of all data
and whole process with disturbances and annual variations etc. removed, and
those which are judged to be closely associated with earthquakes are listed in
the table.

The defined anomalies are divided into four classes A, B, C and D: class A
indicates the long and intermediate period trend anomalies which occurred six
months or so before the earthquake; class B denotes the short period trend
anomalies which lasted for one to six months before the earthquake; class C
means the imminent anomalies one month before the impending earthquake;
and class D includes the data and records of other anomalies obtained from
irregular observations which deserve further studies. For the A, B and C classes
of anomalies, according to the creditability degrees 1, 2 and 3 are further di-
vided, with 1——reliable; 2——fairly reliable; and 3——for reference. For deter-
minations of the I, 2 and 3 degrees, the opinions of relevent authors are mainly
adopted, while only individual adjustments are made in the editorial work for
readers’s reference. The macroscopic anomalies as listed are regarded as an item
of anomalies, and no detail degrees are divided for them. Various items of
anomalies registered in the table are the research results obtained by various au-
thors, convenient for readers to utilize, study and refer to. The serious
checkings and classified processing of the anomalies not only can realize the

purpose of discarding the dross and selecting the essential and eliminating the
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false and retaining the true. but also can avoid the possible missing of the scien-
tifically valuable recorded anomalies, being conducive to further scientific re-
search and data accumulation. However. the anomalies included in the book
don't seem to be all appropriate, readers can make further judgements based on
the data and references provided.

The names of the observation items (anomaly items) and legend of figures
are unified in the book.

8. Analyses of features of precursory anemalies

The comprehensive analyses and discussions of main anomaly features are
briefed, some key points are given and some opinions with evidences and prob-
lems neccessary for further studies proposed.

9. Discussions and concluding remarks

The technical and characteristic experiences, academic viewpoints, lessons
and problems are explored scientifically.

10. References and information

The origins of published and unpublished data, figures and working results
which are directly quoted in reports are given. so that readers can check and
trace all of them.

Some strong earthquakes which have been studied in published works are
also compiled as earthquake case reports, with neccessary data supplemented.
published anomaly figures generally avoided and illustrations simplified, based
on the research results obtained from sorting—out of earthquake precursors and
special works published. Although there are numerous data of anomalies for
the Tangshan earthquake, only the principal anomalies are shown.

Each of the earthquake case reports contained in this book mainly embod-
ies the achievements gained by authors and others in sorting out and studying
an earthquake case., with systematic and standardized scientific
accomplishements provided on an earthquake case of earthquake precursors.
The specifications for compiling earthquake case reports and the guiding prin-
ciple of the compiling group are: through scientific processing and studying, the
basic data for each earthquake are given, so that readers can use and consult
with them, and conduct further research; ali reports should both feature abun-
dant information and indicate the current research level; the literal illustrations

are as simple as possible, with figures and tables mainly given for comparisons
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and lengthy descriptions and discussions avoided. Owing to differences of data
and research extent, each report is compiled and written based on the actual
conditions, while attaching importance to the quality and science. Therefore the
spaces and chapters for all reports are not exactly similar to each other.

It should be noted that these earthquake case reports are compiled through
several years of collection, exploration precessing, and summing up of the data
after the earthquakes, but a distant and arduous way should be covered from
the post—earthquake summarization to the realization of scientific earthquake
prediction. The precursory anomalies included in the book don't seem to be
earthquake precursors in a strict sense, but are the relevant phenomena associ-
ated with the process of seismogenic preparation and occurrence, undoubtedly
with rich precursory information involved. Therefore the earthquake case re-
ports are the valuable wealth of studies of earthquake precursors and
prediction, not only providing basic data for further investigations, but also
contributing references for future assessments of earthquake tendency.

The State Seismological Bureau arranged the important research project
intitled “Reconsiderations of Cases of Earthquakes of M over 5 in Mainland
China” during the period of 1986—1987. On such basis, the unified “Specifica-
tions for Compiling Earthquake Case Reports” were considered and formu-
lated, and then case reports of earthquakes of M over S started to be compiled.
There are 58 earthquake case reports contained in this book, resulting from the
studies of this project. This book is one of volumes of these reports to be pub-
lished separately involving informative 60 earthquakes with M over 5 in Main-
land China beginning from March 1966 when the M6.8 and 7.2 Xingtai
earthquakes occurred in Hebei province to November 1985 when the AM5.3
Renxian earthquake took place in Hebei province. The previous research
results, especially the achievements made in studying in earthquake precursors,
are described to great extent in the reports, but still some omissions might be
hardly avoided and improper processings of some individual anomalies and da-
ta incurred, due to changeable personnel, inaccessible information and data,
and ability constraints of authors.

Relevant leaders, leading bodies and many individuals from the State
Seismological Bureau, the Center for Analysis and Prediction, SSB,

Seismological Bureaus (Offices) of Some Provinces, Municipality and Autono-
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mous Regions Concerned and the Seismological Press, have rendered great
supports and assistances in compiling the earthquake case reports and editing
and publishing this book. Mr. An Qiyuan, the SSB director has attached prima-
ry importance to the progress of this research project. Prof. Mei Shirong and
Prof. Chen Zhangli have dedicated their enthusiastic aids and guidance during
the whole period from the project proposal and specification establishment to
the project implementation and acceptance. Professors Guo Zengjian, Zhang
Guomin, Zhu Lingren, Han Weibin and many others have put forword many
useful suggestions and given many supports in various aspects. The authors are
very much grateful to all of them for their help which has made this book avail-
able. -

The Department of Programming and Monitoring of State Seismological
Bureau concretely coordinated and organized the reconsiderations of
earthquake cases and the compiling work of reports. There are 18 institutions
concerned taking part in this project, with the Center for Analysis and Predic-
tion, SSB, as the project manager. The responsible project personnel from these
institutions are listed as follows; Zhang Zhaocheng from the Center for Analy-
sis and Prediction, SSB; Quan Yingdao from Seismological Bureau of Liaoning
Province; Luo Lange from Seismological Bureau of Hebei Province: Li
Guangxin from Seismological Bureau of Tianjin Municipality; Wei Guangxing
from Seismological Bureau of Shandong Province; Li Bingzhao from
Seismological Bureau of Shanxi Province; Sun Jialing from Seismological Bu-
redu of Inner Mongolian Autonomous Region; He Churu from Seismological
Bureau of Jiangsu Province; Wang Wei from Seismological Bureau of Anhui
Province; Wei Boling from Seismological Bureau of Guangdong Province; Li
Mingwen from Seismological Office of Guangxi Zhuang Autonomous Region;
Luo Yongmiao from Seismological Bureau of Fujian Province; Cheng Shi from
Seismological Bureau of Sichuan Province; Chen Lide from Seismological Bu-
reau of Yunnan Province; Li Haihua from Seismological Bureau of Gansu
Province; Wang Haitao from Seismological Bureau of Xinjiang Uighur Auton-
omous Region; Zhang Wenxiao from Seismological Bureau of Ningxia Hui Au-
tonomous Region and Guo Yaping from Seismological Bureau of Qinghai
Province. There are altogether 46 scientists who joined in efforts to compile

these reports.



