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Synopsis

The multi—volume series book of “ Earthquake Cases in China” contains im-
portant scientific data and information for seismological studies and earthquake
prediction researches. The first three volumes has systematically summarized 60
earthquakes of My > 5 which occurred in the Chinese mainland from 1966 to
1985, with 58 research reports of earthquake cases to be published in 1988 and
1990. This volume ( Volume IV ) compiled 28 resarch reports of earthquake
cases including 25 reprts of cases occurred from 1986 to 1988 with supplement of
three reports of cases occurred from 1967 to 1985. Eachcase report includes ab-
stract.  introduction. seismometric 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. characteristic
analyses of precursory anomaliess summary and discussions, The Book includes
the research accomplishments obtained from the systematic and standardized
studies of earthquake cases with the data on earthquake precursors as main com-
ponents. 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 work-
ers and teachers and students from higher learning schools in earthquake predic-
tion. geophysics. geochemistry. geology. engineering seismology. and per-

sonnel who are interested in seismic hazard reduction.
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About This Book

In China, observational work of earthquake precursors and earthquake prediction
practices have gone through 30 years or more substantial developments since the Xingtai
earthquake of 1966. Earthquake prediction is a science which mainly based on observation
data. The principal goal of earthquake prediction is to make short term to imminent pre-
diction of the time, magnitude and place of an earthquake. It is clear that we can only
achieve such prediction based on reliable data on earthquake precursors and their accurate
analyses. Therefore, it is of particularly important scientific value to accumulate overall
data on seismogeology. earthquake damages. earthquake parameters. earthquake se-

quence and especially earthquake precursors and prediction status of an earthqﬁake for
| earthquake research. prediction. protection. and hazard mitigatioh. The above—men-
tioned systematic data of an earthquake or a group of earthquakes. which is the basis for
earthquake predictions and researches. are treated as a research case report in this publica-
tion,

Many earthquakes of M¢>>5.0 occurred in Chinese mainland since 1966, Numerous-
papers and works on many earthquakes have been already published. but due to absence
of unified standards and requirements. systematic and comprehensive analyses and com-
parisons can not be done on many relevant data. In order to undertake comprehensive
studies of earthauake precursors and to promote earthquake prediction research. the State
Seismological Bureau ( Now the Chinese Seismological Bureau) -‘launched a research
project during 1986~ 1987 on a series of earthquakes with M>5.0 happened in Chinese’
mainland between 1966~ 1985. As a result, three volumes of Earthquake Cases in China
were published in 1988 and 1990, containing 58 research reports covering 60 earthquake
events. In 1992, the State Seismological Bureau initiated further research on the second
batch of earthquakes happened between 1986~ 1991 with M > 5.0 in Chinese
mainland. Since then. much more researches were done and 56 research reports were col-
lected. We have decided to publish these cases in Volume IV and V of Earthquake Cases in
China, and this volume contains 28 reports. including 25 cases occurred from 1986 to
1988. as well as three cases occurred from 1967 to 1985 that were not included in the first
three volume. _

The book is compiled in the form of reports of earthquake cases and in order of dates
of occurrences of the earthquakes. This Volume inherited the basic format of the first three
volumes with some minor improvement, " Each report contains the following basic compo-
nents: :

Abstract provides a summary of the major content,

Introduction describes the occurrence time of the earthquake, the earthquake dam-
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ages. the prediction status. the macroscopic investigations and the history of earthquake
studies. etc. of main shock or main earthquakes. '

Seismometric Network and Basic Parameters of the Earthquake gives the distribution
of seimometric network before events and the basic parameters of the main shock or main
earthquakes. When the parameters of an earthquake determined by different institutions
are different. they are listed separately. but the first one on the list is the parameters that
the authors deem most reasonable.’

Seismogeological Background provides a brief description of the regional geotectonic
location. deep structure, regional deformation field. historical seismic activity around
the epicenter, "activities of main structures and faults. and other data associated with the
earthquake—generating structure.

Distribution of Seismic Intensity and Damages illustrates the distribution of seismic in-
tensity, the macroscopic epicenter in the name of the county, and in its longitude and lati-
tude. The ranges 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. b—value of
the sequences the frequency attenuation coefficient. and the catalogue of major
aftershocks when possible.

Focal Mechanism Solution and Main Fault Plane gives figures and tables of the focal
‘mechanism solutions. When the solutions are determined differently, they are given
~separately. with the most appropriate one ranked the first by the authors. The compre-
hensive analyses are made on the relation between ithe earthquake fault plane and the
earthquake—generating structure,

Monitoring Network and Precursory Anomalies describes the precursor monitoring
network and other related observations. The statistical analyses are made on the
precursory data obtained from the networks within the ranges of 500 kilometers distant to
the epicenter of the Ms (7.0 earthquakes. 300 kilometers to the earthquakes of 6.0<C M<C
7.0, and 200 kilometers to the earthquakes of 5.0 M <6.0. Provided also are the distri-
bution map of fixed observation stations ( points) or observation items ( except
seismometric item) within such ranges and the plane distribution of precursory anomalies
(only indicating precursory items of fixed observations except seismic anomalies) . All the
anomalies that are closely linked with the process of the earthquake preparation. including
the anomalies at non—fixed observation points and outside of the defined ranges. are listed
in the summary table of precursory anomalies with corresponding figures, The overall situ-
ation of the networks and precursory anomalies are outlined, principally in the form of
figures and tables. with concise illustrations if necessary. The statistic unit of observation

. 8 .



items or anomaly items of all the stations (points) is called station—item.

In order to ensure the reliability of the data. the observation quality of the data were
required to meet the observation standards and can distinguish between normal variations
and anomalous changes. The quality of the observation data are classified into three
classes: Type 1 —— meet the above mentioned quality requirements; Type 2 — doesn’t
completely meet the quality standards but can still distinguish between normal variations
and anomalies; Type 3 —— doesn’t meet the requirements. It is decided that only the first
two types of data can be used. while the third type will not be selected for statistical ana-
lyses. The anomalies are defined on the basis of the analyses result of all data and process
after disturbances. annual variations. and other interfering factors removed. Thereafter,
the anomalies judged to be closely associated with earthquakes are listed in the table,

The defined anomalies are divided into four classes L, A, B, and C according to the
time the anomalies occurred: Class L indicates the long—term trend anomalies appeared
over five years before the earthquake; Class A is the mid—term trend anomalies which oc-
curred around six months to five year before the earthquake: Class B denotes the
short—term trend anomalies which lasted for around one to six months before the
earthquake; Class C means the imminent anomalies happened within approximately one
month before the impending earthquake. We introduced a D class to capture certain relia-
ble or fairly reliable anomalies that deserves further studies. They might come from obser-
vation stations that is rather far from the defined areas. can not be understand in nowa-
days knowledge. or are obtained from irregular observations. We further classified the
anomalies according to their reliability degrees I , II and . with I —— reliable; I
— fairly reliable; and I — for reference. But for the class D are only classified in de-
gree I and II . Reliability degree is marked in subscript to the right bottom of the class
symbols. For example. Cp is fairly reliable imminent anomalies; DA, is reliable
mid—term anomalies. They are usually determined by the opinions of the authors. except
a few adjustments were expressed by the editors for reader’s reference. The macroscopic
anomalies registered in the table are regarded as an item of anomalies for the purpose of
this study. In order to standardize statistical study. one and half month and six and half
month were used. as the cut: off point for imminent and short—term anomalies.
respectively, Various items of anomalies registered in the summary table of precursory
anomalies are the research results obtained by various authors and were provided for the
convenience of the readers to utilizes study and refer to. The stringent evaluating and clas-
sifying processing of the anomalies not only serves the purpose of selecting the high quality
data, but also helps avoid the possibility of losing any scientifically valuable recorded
‘anomalies that are useful to further scientific research. However, the anomalies included
in the book are not necessarily all appropriate, - and readers should make further judgments
based on the data and references provided. ’

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

Analyses of Features of Precursory Anomalies gives the comprehensive analyses and
discussions of main anomaly features indicating authors interpretation based on observa-
tion data and their opinions on future research direction,

Discussions and Concluding Remarks explores the lessons learned. experience ob-
tained, problem emerged. and academic viewpoints resulted based on science and practi-
cal experience, |

References and Information lists all references and data which have been studied when
conducting the case study. The origins of published and unpublished data, figures and
working results which are directly quoted in reports are given.

Some strong earthquakes which have been studied in published monographs are also
compiled as earthquake case reports. with necessary data supplemented. However. the
published anomaly figures were generally avoided and illustrations were simplified.

Each of the earthquake case reports contained in this book mainly embodies the
achievements gained by authors and others in sorting out and studying an earthquake
case. They are the fruit of a systematic and standardized scientific research on earthquake
cases with emphasis on precursors, The Editorial Bcard of Earthquake Cases in China was
committed to ensure that this book will provide readers scientifically sound data on each
earthquake for their reference and future research. Therefore. all reports are designed to

“have abundant information and clearly indicate the current research level. The literal il-

lustrations are kept as simple as possible without lengthy descriptions and discussions. and

figures and tables were given for comparison among cases. Each report is compiled and
written to the highest possible quality and scientific soundness, However, owin;g to differ-
- ences of data and research extent. the length and format for all reports are not exactly the
same. . .

The earthquake precurso}y observation and prediction practice in Chinese mainland
has shown that the preparation and occurrence of an earthquake are a rather complicated
process which is . influenced by many factors and accompanied by various anomalous
phenomena. Taking the understanding for precursors in the broad sense, we call the
anomalies that are closely linked with the process of the preparation and occurrence of an
earthduake and distinct from the normal background of variations as precursors. The
precursory anomalies included in the book are the examined and relevant phenomena asso-
ciated with the process of earthquake preparation and occurrence. Among them may be
both of anomalies caused by intensification of regional tectonic stress field ( referred as
“ tectonic precursors’ ) .and the information from a single seismic focus ( called as * focal
precu'rsors'f‘) . They have different precursory meaning, undoubtedly with rich precursory
information involved. Therefore the earthquake case reports 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 tend-
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ency. However. it should also be noted that those earthquake case reports are compiled
through several years of collection. exploration. and summarizing of the data after the
earthquakess and there is a long and arduous way between post—earthquake
summarization and scientific earthquake prediction.

During the period of 1986~ 1987, the State Seismological Bureau orchestrated an im-
portant research project entitled Reconsiderations of Cases of Earthquakes of MS over S in
Chinese mainland. To standardize case reports, the Specifications for Compiling
Earthquake Case Reports were formulated. In the process of working on the second batch
of earthquake cases. the Specifications for Compiling Earthquake Case Reports were
updated to the Specifications for Studying Earthquake Cases and Compiling Reports.
which were used as guidelines for studying the earthquake cases and compiling the reports
in this book. All efforts were made to ensure the reports reflected the high achievement of
earthquake study in China in the past. However, due to personnel changes and limited
data accessibility. 1nappropriate omission or improper processing of individual anomalies
and data might have occurred.

. 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 and Autonomous Regions concerned. and the Seismological
Press. have rendered great supports and assistance in compiling the earthquake case
report. as well as in editing and publishing this book, The authors and editors are very
much grateful to all of them for their help which has made this book possible.

The Department of Forecasting and Preventing of State Seismological Bureau organ-
1ized the studies on this batch of earthquake cases and the compiling work of reports, There
are 16 institutions concerned taking part in this project. including 13 seismological bureaus
of Provinces and Autonomous Regions and two local seismological bureaus with the Cent-
er for Analysis and Prediction. SSB. as the project manager. The responsible project per-
sonnels from these institutions are listed as follows: Zhang Zhaocheng and Zheng Dalin
from the Center for Analysis and Prediction. SSB: Chen Zhaoying from Seismological
Bureau of Heilongjiang Province- Huang Baoda from Seismological Bureau of Hebei
Province; Zhao Xinping from Seismological Bureau of Shanxi Province; Xu Jiande from
Seismological Bureau of Inner Mongolian Autonomous Regioni He Churu from
Seismological Bureau of Jiangsu Province; Du Yunlian from Seismological Bureau of
Fujian Province; Chen Wanzheng from Seismblogical Bureau of Sichuan Province: Chen
Lide from Seismological Bureau of Yunnan Province; Guo Daqing from Seismological
Bureau of Gansu Province; Wang Haitao from Seismological Bureau of Xinjiang Uighur
Autonomous Regions Zhang Wenxiao from Seismological Bureau of Ningxia Hui Auton-
omous Region and Zhang Xiaodong from Seismological Bureau of Qinghai
Province. There are altogether 54 scientists who joined in efforts to compile these reports.

The editorial work is undertaken by the Editorial Board of Earthquake Cases in
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China., Chief Editor —— Zhang Zhaocheng:; Associate Chief Editors Zheng Dalin
and Xu Jinghua; Members of Editorial Board —— Zhang Zhaocheng. Zheng Dalin.
Luo Ping, Wang Zhiliang and Wang Guixuan. Chen Shangping and Zhang Wei have
done the English translation and proof of the titles of figures and tables. Song Xixian have
helped to input and compose the text of the book, and Li Xiaoling and Kang Xiaolin have
done a portion of the proof work. All figures in the book are drawn or modified by Peng
Yaling: Sun Tielei from the Seismological Press. Though great efforts were made by the
editorial board. there might still be some improper aspects in the book due to our limited
scientific level and time length, Therefore. any comments and corrections are greatly ap-
preciated. ‘

The Editorial Board
- December 1998, Beijing
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The List of Observation Means and Precursor Items

observation means

precursor items

seismometry

seismic band. Sseismic gap ( segment) . seismicity pattern
( temporals spacials quiescence or activation). precursory
earthquake ( or Swarm) , swarm activity. area of
earthquake coverage ( 4 value) . index of seismic activity
( comprehensive index 4; seismic entropy Q. Q" and Q%.
degree of SClSlnlC activity y and §), fractal dimension of ca-
pacity p°.’ earthquake rhythm, strain release ( energy
release, earthquake frequency. » value. H value, seismic
window. carthquake deficiency. £. N and § elements.
induced foreshock. foreshock. exponential ( 4 ( b)
value) of eathquake situation. seismic concentration ( con-
centration degree C> spacial concentration degree C;» band
concentration degree Cg) . 15 values, D value of seismicity;
composite fault plane solution of small earthquakes. symbol-
ic contradiction ratio of P wave onsets, stress drop of
earthquake.  circumstance stress 1, quality factor
( Q value) . wave velocity ( wave velocity. wave velocity
ratio. S wave polarization. seismic coda wave ( sustained
time ratio ( 7y ty) . attanuation coefficient ( «)
attanuation rate ( p). amplitude ratio. microseisms. seis-
mic wave form: total area of fault plane ( Z(!))- regulatory
ratio of small earthquakes- seismic information deficiency
(1g)

deformation

leveling measurements ( long leveling). fixed leveling ( short
leveling) . mobile leveling. sea levels fixed base~line ( short
base—line). mobile base—lines tilt: fault creep

gravity -

' fixed gravitys! Toving gravity

appafent resistivity (p,)» ‘self potential (Vsp)

geoelectricity

geomagnetism

L
Z variation. Amplitude alfference, low—pomt displacement

of daily variation. distortion of daily varxatlon‘ total intensi-
ty, rovmg geomagnetrsxm dechnatlon

ground water

radon in- groundwater- escaping radon. soil radon ( trace
density of # pamcle) total water hardness. water conductiv-

1tys total.ga,s,m groundwate1- CO“ H,. He. N,. O,

5z

Ar. HS._Hg. CH, S0, Ca™ Mg¥. Li* Soi.
HCO;. CI'. F5 ground water levels ground water level
and lake water level. water ( spring) flow. water tempera-
ture ‘ '
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