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Synopsis

The multi-volume series book of “Earthquake Cases in China”contains important
scientific data and information for seismological studies and researches on earthquake
forecast and/or prediction. Volumes I to V of this multi-volume series book were
published in 1988, 1990, 1999 and 2000 with 114 case study reports on 120
earthquakes occurred from 1966 to 1991. This volume (Volume VI) includes 25 study
reports on cases of 34 earthquakes of Ms=>5.0 occurred from 1992 to 1994. In general,
each case report includes abstract, introduction, seismic network and basic parameters
of an earthquake, seismogeological background, seismic intensity distribution and
earthquake damages, earthquake sequence, focal mechanism solutions and main fault
plane, monitoring network and precursory anomalies, analyses on characteristics of
precursory anomalies, measures of emergency response and earthquake protection,
summary and discussions. This book is a collection of basic analyses and results of
systematic and standardized studies on earthquake cases based mainly on the
earthquake precursory anomalies. Simple and concise illustrations and distinct figures
and tables are convenient for readers to get references, to make comparisons and
analyses.

The book can be used and referred to by scientific and technical workers of
earthquake forecast and prediction, geophysics, geochemistry, geology, engineering
seismology, by earthquake disaster managers, by university and/or college teachers and
students and by readers who are interested in seismic hazard reduction.
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About This Book

In China, practices in earthquake precursor observations and earthquake forecast or
prediction have been carried out for more than 30 years since the Xingtai earthquake in 1966 and
substantial progress has been achieved. Earthquake forecast and prediction is a science that based
mainly on observations. The short term and imminent forecast or prediction of the time,
magnitude and place of an earthquake is the principal goal of earthquake forecast or prediction.
Successful forecast or prediction can only be achieved on the basis of acquisition of reliable data
of earthquake precursory anomalies and comprehensive analyses of all data. Therefore, for
earthquake research, prediction, protection and hazard mitigation it is of particularly important
scientific value to accumulate extensive data of seismogeology, earthquake disasters, earthquake
parameters, earthquake sequence, especially earthquake precursor anomalies and lessons of
prediction and emergency response of an earthquake. The above-mentioned systematic data of an
earthquake or cluster earthquakes obtained through researches and classification are treated as
earthquake case study reports in this book. They are the foundation data for earthquake forecast
or prediction and related researches.

Many earthquakes of Ms=5.0 occurred in China mainland since 1966. Numerous papers
and/or works related to many of them have been published and/or carried out. But due to lack of
unified standards and requirements, those results could not be analyzed and compared
systematically and comprehensively. In order to carry out comprehensive studies on earthquake
precursor anomalies and to promote earthquake forecast and prediction research, during 1986~
1987 the China Seismological Bureau launched a project for researches on carthquakes with
M;s=5.0 occurred in China mainland during 1966~1985. As a result, the first three volumes of
Earthquake Cases in China were published in 1988 and 1990, containing 58 earthquake case
reports of systematic studies on 60 earthquakes. Since 1992 the China Seismological Bureau
had initiated the researches of the second phase on earthquake cases. Many researches were
carried out and 56 research reports on 60 earthquake cases were summarized and published in
Volume IV and V in 1999 and 2000 respectively. With support from the Ministry of Science
and Technology and the China Seismological Bureau, researches on cases of earthquakes
occurred during 1992~1999 in China mainland were continued from 2000 to 2002. This
volume (Volume VI) includes 25 research reports on 34 earthquakes with Ms=5.0 occurred
from 1992 to 1994.

The book is compiled in the form of collection of reports on earthquake cases arranged
according to occurrence dates of the earthquakes. All reports of earthquake cases were written
with the reference standards and requirements of “Specifications for Earthquake Case Study and
Compiling of Case Study Reports”. This volume inherited the basic format of the previous five
volumes with some minor improvements. Each report contains the following basic components:
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Abstract is a summary of the major contents.
Introduction gives a brief description of the occurrence time of the main shock or

earthquakes, its or their damages, the status of prediction or forecast, the macroscopic
investigations and the history of earthquake studies, etc.

Seismometric Network and Basic Parameters of the Earthquake gives the distribution
of seismometric network near the epicenter before the event(s) and the basic parameters of the
main shock or earthquakes. When the different parameters of an earthquake were given by
different agencies, they are listed separately, but the first one on the list is the parameters that the
authors deem most reasonable.

Seismogeological Background gives a brief description of the regional geotectonic
structures, deep structures, general picture of the regional deformation field, historical
earthquake activity, activities of main structures and faults and other data associated with the
seismogenic structures around the hypocenter.

Distribution of Seismic Intensity and Damages illustrates the distribution of seismic
intensity, the geographic location of the macroseimic epicenter. The range of isoseismal lines and
significant phenomena of surface destruction are described, the features of intensity distribution
and the estimated earthquake damages are outlined.

Earthquake Sequence provides the whole sequence (including the relevant parameters of
all direct foreshocks and aftershocks), the distribution of aftershock epicenters, the type of the
sequence, the strain release curve or the energy attenuation curve, & -value of the sequence,
the frequency attenuation coefficient, and the catalogue of major aftershocks.

Focal Mechanism Solution and Main Rupture Plane gives figures and tables of the focal
mechanism solutions. When there are different solutions, they are given separately, with the most
appropriate one is listed as the first one by the authors. Comprehensive analyses are made on the
relation between the earthquake rupture plane and the seismogenic structure.

Monitoring Network and Precursory Anomalies describes the precursor monitoring
network and other related observations. Statistical analyses are made on the precursory
anomalies obtained from the networks within the distance of 500 kilometers from the epicenters
of the Ms =7.0 earthquakes, within 300 kilometers from the epicenters of earthquakes of 6.0<
Ms <7.0, and within 200 kilometers from the epicenters of the earthquakes of 5.0< Ms <6.0.
Maps of fixed observation stations (points) or observation items (except seismic observation
items) within such distances and maps of distribution of precursory anomalies (only indicating
precursory items of fixed observations except seismicity anomalies) are also provided. All
anomalies that are assumed to be closely linked with the process of the earthquake preparation,
including the important anomalies at non-fixed observation points and outside the defined
distances, are listed in the table of precursory anomalies with corresponding figures. The overall
situation of the precursory anomalies is outlined, mainly with figures and tables and with concise
illustrations if necessary. The statistic unit of observation items or anomaly items of all stations
(points) is called station-item.

In order to ensure the reliability of the data, the observation quality of the data must meet
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the observation specifications and the normal variations and anomalous changes can be
distinguished. According to the result of the sorting out and analyses of the precursor
observations, the quality of the observation data are classified into three classes: Type 1—the
data meet the above mentioned quality requirements; Type 2—the data meet the quality
standards in general and the normal variations and anomalies can be distinguished; Type 3 —the
data don't meet the requirements. It is decided that only the first two types of data can be used,
while the data of the third type will not be selected for statistical analyses. The anomalies are
identified on the basis of result of analyses on all data during the whole process after eliminating
contaminations, annual variations, and other contamination factors. Thereafter, only anomalies
identified to be closely associated with earthquakes are listed in the summary table of precursory
anomalies.

The anomalies are divided into four classes L, A, B, and C according to the time
development of the anomalies. Class L indicates the long-term trend anomalies that appear five
years or more before the earthquake. Class A is the mid-term trend anomalies which occur about
six months to five years before the earthquake. Class B denotes the short-term anomalies which
last for about one to six months before the earthquake. Class C means the imminent anomalies
that occur within approximately one month before the impending earthquake. In addition, class
D is introduced to include certain reliable or fairly reliable anomalies that deserve further studies.
They might appear at observation stations that are even further away from the epicenter than the
defined distance, they could not be explained with present knowledge, or they are not obtained
by conventional observations. The anomalies are further classified according to their reliability
into degree I , 1I and III, with ] —reliable; II —fairly reliable; and III —for reference. But
the anomalies of class D are only given with degree I and II. The reliability degree is marked
by subscript to the class symbols. For example, Cy is a fairly reliable imminent anomaly; DA is
a reliable mid-term anomaly of calss D. They are usually determined by the opinions of the
authors, except a few are revised by the editors for reader's reference. The macroscopic
anomalies registered in the summary table of precursory anomalies are regarded as one item of
anomalies. Various items of anomalies registered in the table are the research results obtained by
many authors and are provided to the readers to utilize, study and refer to with convenience. The
stringent evaluation and classification of the anomalies not only serves the purpose of selecting
the high quality data, but also helps to avoid the possibility of missing any scientifically valuable
records of anomalies that are useful in further scientific analyses. However, the anomalies
included in the book are not necessarily correct for all of them and readers should make further
Jjudgment based on the data and references provided.

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

Analyses of Features of Precursory Anomalies gives comprehensive analyses and
discussions on features of the main anomalies with interpretation based on facts and opinions on
problems for future study.

Measures of Emergency Response and Earthquake Prevention gives brief introduction
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on important situations and procedures of the work in earthquake forecast or prediction,
emergency response and earthquake prevention, including the monitoring of strong aftershocks
and so on.

Discussions and Concluding Remarks explores scientifically the experience, academic
ideas, lessons, problems and revelations that are characteristic in technology and practical work.

References and Information lists all references and data catalogues which have been
referred during the case study and report compilation. References that are related with the
earthquake but not quoted by the author(s) are listed as many as possible. The origins of
published and unpublished data, figures and results, which are directly quoted in the reports,
were given also.

Some strong earthquakes that have been studied in published monographs are also compiled
with earthquake case reports, with necessary data supplemented. However, the published figures
of anomalies are usually ignored and illustrations are simplified.

Each of the earthquake case reports contained in this book is the manifestation of the
achievement gained by the predecessors and authors in sorting out and studying the earthquake
case. They are the fruit of a systematic and standardized scientific research on earthquake cases
with emphasis on precursor anomalies. The Editorial Board of Earthquake Cases in China has
been worked under the guide line that this book will provide readers for their use, reference and
future research with basic data of each earthquake obtained through scientific sorting out and
analyses. Therefore, all reports are designed to have abundant information and clearly indicate
the current research level. The literal illustrations are as simple as possible without lengthy
descriptions and discussions, so available figures and tables are given for comparison. Each
report is compiled and written to the highest possible quality and scientific soundness. However,
owing to differences in data and research extent and the actual situations, the length and style for
all reports are not exactly the same.

The earthquake precursor observations and forecast or prediction practices in China
mainland have shown that the preparation and occurrence of an earthquake is a rather
complicated process influenced by many factors and accompanied by various anomalous
phenomena. We call the anomalies that are closely linked with the process of the preparation and
occurrence of an earthquake and distinct from the normal background of variations as precursor
anomalies, or as precursors in general sense. The precursory anomalies included in the book are
examined to be relevant phenomena associated with the process of earthquake preparation and
occurrence. Among them there may be anomalies caused by intensification of regional tectonic
stress field (referred to as “tectonic precursor anomalies”) and the information from a single
seismic focus (called as “focal precursor anomalies”). They have different precursory
implications, undoubtedly with possible and rich precursory information. Therefore the
earthquake case reports are the valuable accumulations for studies on earthquake precursors and
forecast or prediction. They provide not only basic data for further investigations, but also
contribute references for future assessment of the development of earthquake activity. However,
it should also be noted that those earthquake case reports have been compiled through several
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years of collection, analysis and exploration, and summarizing of the data after the earthquakes,
and there is still a long and arduous way from the post-earthquake summarization to scientific
earthquake forecast or prediction.

The studies on the earthquake cases of 1992~1999 were supported by the project of “Case
studies on disaster earthquakes in China” for public affairs by the Ministry of Science and
Technology and the project of “Earthquake cases study of China mainland” of the China
Seismological Bureau. The joint project was based fully on the experience and lessons from the
previous studies on the earthquake cases of 1966 to 1991 and from compiling the reports. In
order to meet the requirement for the modern development of earthquake prevention and disaster
mitigation, the original text of “Sbeciﬁcations for Earthquake Case Study and Compiling of Case
Study Reports” was revised once again. Then “Specifications for Earthquake Case Study and
Compiling of Case Study Reports” was published as Document No. [2000] 068 of the China
Seismological Bureau. A training workshop was hosted in Beijing in 2000 for persons from
different participant institutions of the project who were in charge of cases study of some
earthquakes for the joint project. The earthquake case reports collected in this book were
prepared by seismological bureaus of the provinces, metropolitan cities and autonomous regions
according to the principle of the earthquake location. Though all efforts were made to ensure that
the reports reflect the achievement of researches obtained by the predecessors or in related
researches and particularly the achievement of researches on precursors to earthquakes.
However, due to personnel changes and limited data accessibility, there might be inappropriate
omissions or improper processing of individual anomalies and data.

Relevant leaders and many friendly individuals from the China Seismological Bureau, the
Center for Analysis and Prediction, CSB, Seismological Bureaus (Offices) of some provinces,
metropolitan cities and autonomous regions concerned and the Seismological Press, have
rendered great support and assistance in compiling the earthquake case reports, as well as in
editing and publishing this book. The authors and editors are grateful to all of them for their great
support and help which has made this book possible, especially for the powerful support form the
Department of Science and Technology Development of CSB.

The Department of Monitoring and Prediction of CSB organized the studies on earthquake
cases for the project Sixteen institutions from seismological bureaus of provinces, metropolitan
cities and autonomous regions took part in this project with the Center for Analysis and
Prediction, CSB, as the project organizer., The persons in charge of the project from these
institutions are listed as follows: Chen Qi-fu, Zheng Dalin and Su Shengping from the Center for
Analysis and Prediction, CSB; Xu Ping from the Seismological Bureau of Beijing; Huang Baoda
from the Seismological Bureau of Hebei Province; Chuo Yongging from the Seismological
Bureau of Shanxi Province; Chao Jingquan and Xue Ding from the Seismological Bureau of
Inner Mongolian Autonomous Region; Wang Andong from the Seismological Bureau of
Liaoning Province; Lin Mingzhou and Zhang Chun from the Seismological Bureau of Shanghai;
Xie Huazhang and Tian Jianming from the Seismological Bureau of Jiangsu Province; Ding
Xueren and Lin Shu from the Seismological Bureau of Fujian Province; Diao Shouzhong and Su
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Luansheng from the Seismological Bureau of Shandong Province; Wu Shiping from the
Seismological Bureau of Guangxi Zhuang Autonomous Region; Du Fang from the Seismological
Bureau of Sichuan Province; Li Kechang from the Seismological Bureau of Chongging; Wan
Dengbao and Ma Dianjun from the Seismological Bureau of Yunnan Province; Yang Liming and
Xiao Lizhu from the Seismological Bureau of Gansu Province; Ma Wenjing and Chen Yuhua
from the Seismological Bureau of Qinghai Province; and Wang Haitao and Gao Guoying from
the Seismological Bureau of Xinjiang Uygur Autonomous Region. There were about 90
scientists altogether who directly participated in compiling the reports.

The editorial work was completed by the Editorial Board of “Earthquake Cases in China”.
Zhang Zhaocheng is the honorary chief editor; Chen Qi-fu is the chief editor ; Zheng Dalin and
Che Shi are the associate chief editors; Chen Qi-fu, Zheng Dalin, Che Shi, Zhang Zhaocheng,
Su Shengping, Wang Zhiliang, Sun Shihong and Xue Yan are members of the editorial board. Gu
Guohua has revised all the English translations in the book. Zhang Zhaocheng and Zhang Wei
have done the English translations of the caption of figures and tables and revised them. Su
Shengping edited and finalized the report texts based on the electronic manuscripts submitted by
the authors. All figures in the book were drawn or modified by Guo, Jingping and Xu Yansheng
from the Seismological Press. The editorial board of “Earthquake Cases in China” (from 1992 to
1999) stipulated strict working procedures. Two or Three persons were in charge of appraising
the reports and the chief editor or the honorary chief editor were in charge of final approving of
the reports. In order to ensure the quality, an award announcement of the reports of earthquake
case study according to appraisals was issued. For every report there had to be a manuscript, a
revised manuscript (revised once or several times) and the manuscript had to be examined and
accepted by the institution that participated the project. Under the prerequisite that “the author is
responsible for his own report or paper”, the editorial board made some appropriate editing of the
format, data and the results of analyses without violation of the principles. For example, in the
tables of the basic earthquake parameters the parameters from the Institute of Geophysics, CSB,
for international exchange (marked with BJI) and parameters determined by the International
Seismic Centre (ISC) are added. Though great efforts were made by the editorial board, there
might still be some improper aspects in the book due to our limited scientific knowledge and
work conditions. Therefore, any comments and corrections are greatly appreciated.

The Editorial Board
March 2002, Beijing
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