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Synopsis

In this book rcscarch on carthquake prediction through the hydrogeochemistiry approach
in the past 29 ycars is summarized, Bascd on the analysis of the large amount of data accumu-
lated in 20 ycars, the authors give an all round and systematic description of the historical
development, basic principles, observation techniques, data analysis, precursory characteris-

tics,influence factors, mechanism of precursors and future prospect of earthquake prediction
through hydrogeochemistry, The book contains practical experience and

recent results both
in China and abroad, It might be a useful

refercence for scientists, technicians, students and
teachers who are engaged in earthquake prediction, hydrogeology geochemistry etc,
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Authors’ words

Since the Xingtai carthquake of 1966,0bservation and research on changes
in hydrogcochemical constituents for earthquake prediction have been carried
out in China, For 20 years, hydrogeochemical observation networks have been
established in 28 provinces, municipalities and autonomous regions; theoretical
studies of the normal dynamic behaviors and their influence on precursors to
carthquakes and their mechanisms have been made, the theorctical and tech-
nical problems of the observation environments, observation methods, calib-
ration techniques and prediction approaches have been studied, The research
work has not only accumulated abundant observation data and played positive
roles in predicting some moderate or large earthquakes, but also led to some
new achicvements in experimental studies on the mechanisms of the precur-
sors,

In recent years, the hydrogeochemical method, as an important way to
explorc the precursors and to predict earthquakes,has stimulated increasing
interest among scientists both in China and abroad, and has been used in
many countries, We compiled this book with the aim of giving a detailed
description of the advances and achievements in earthquake prediction through
hydrogeochemical approach in China,

The book is divided into seven chapters, Chapter I to IV cmphasize Lhe
basic principles, research content and methods in earthquake prediction through
hydrogeochemical approach; Chapter V introduces anomalies in hydrogeoche—
mistry before and after some moderate or large carthquakes, data processing
and analysis and prediction methods; Chapter VI discusses Lhe mechanisms
of hydrogeochemical precursors and achievements of outdoor and laboratory
experiments; Chapter VII discusses the prospect and trend of research on hydro-
gcochemical precursors,

Chapter 1, Sections 1, 3, 4, 5, 6 and § of Chapter V and Chapter VII
arc writlen by Zhang Wei; Chapter II and IV are written by Wang Jiyi, Scction
[ to 5 of Chapter III are written by E Xiuman; Section 4 of Chapter 1II is
written by Li Zhengmeng; Sections 2, 7, 8 of Chapter V are writicn by Wang
Changling; Chapter VI is written by Li Xuanhu, The whole hook is edited by
Prof, Zhang Wei,

During the preparation of the manuscript of this book the authors consulted or
used data and results obtained by many colleagues, Prof Mei Shirong wrote the
preface of this book, The editorial office of “Earthquake” gave full support for

editing the hook, The authors express their acknowledgements to the Publishing
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House and individuals who gave their assistance in the preparation of this

book,
Authors

May 1988
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Preface

According to the modern concepts in scismology and fracture mechanics, the
source of a tectonic earthquake is the dynamic fracture zone of the continuous
media of the crust in the process of tectonic deformation under the aceumtlated
stress, Therc should be a process of preparation for this dynamic fracture,
During this process the size and number of the micro cracks in the ecarth
crust may gradually increase, therefore the average rate of crustal deformation
in the scismogenic area may change with time and consequently the elasiic,
clectric, magnetic and other physical properties of the rock also mav
change,and various kinds of physical precursors may appear, Bul the earth crust
is a kind of media saturated with water and gases, With the development of
micro cracks in the crust, there should be changes in the fluids that
fill the cracks and pores within the rock, These changes arc cffects of
dynamic geohydrology and hydrogeochemistry, The geohydrological PICCUrsars
include anomalous changes in the water level, pressure and flow of the ground
water, and the hydrogeochemical precursors include anomalous changes in the
chemical and gaseous constituents in the ground water,

The Soviet Union is the first country in the world ihat reported (he
dynamic geohydrological precursors and hydrogeochemical precursors, bui the
rescarch on these precursors has only been made since the Tashkent carthquake
of April 1966, Almost at the same time China began its rescareh on  Lhe
hydrogeochemical precursors, In China the research work was first carricd
out in the Xingtai carthquake arca and then gradually spread to Tianjing,
Beijing, Shandong, Liaoning, Shanxi,Henan,Inner Mongolia,Yuanan, Sichuan,
Gansu, Shaanxi, Ningxia, Xinjiang, Fujian, Guangdong, Guangxi, Hupan,
and other provinces, Large amount of hydrogeochemistry observation data in
geologically or hydrogeologically different wells(springs)have been accumulaled,
Thus a good foundation has been laid for the research on hydrogeochemical
precursors, But earthquake prediction research in China was starled in
haste without sufficient scientific and technical preparation, and the observa-
lion began without clear understanding of many problems, Though a 1ot of
data were accumulated and some prediction methods were devetoped, the role
of hydrogeochemistry in earthquake prediction has been limited because useful
information and contaminations are mixed in the data, From 1933 to 1985,
organized by SSB, the ‘“Systematic Research on Earthquake Precursors and
Prediction” was carried out, at the same time an all round review of prediciion

methods through hydrogeochemistry approach was made, deepgoing rescarches on



the observation techniques, environments of observation posts, identification
and eclimination of contaminations in the observations, evaluation of the
effectiveness of predictions, mechanisms of hydrogeochemical precursors were
made and a lot of valuable results were achieved, a better foundation was

laid for future development,

This is a professional book that presents systematically the main
achievements in the researches on the hydrogeochemical precursors in China,
The authors are experts in this field, In this book, the basic concepts and

principles are explained in depth but in simple terms, The physical basis

for the occurrence of hydrogeochemical precursors, the necessary environments

for the detection of the precursors, the reasonable layout of the observation

networks and observation techniques are discussed, The origin, pattern,

effects and elimination of contaminations are described, The characteristics

of hydrogeochemical precursors to moderate and large earthquakes are summa-
rized, The role and effectiveness of these precursors in earthquake prediction
are evaluated, The book covers theories, methods, techniques and experience,

and give a systematic presentation of both practice and theory, All these

contents undoubtly are of great practical value to promote the work of moni-
toring and predicting earthquakes, This worthy book may be used as a guide

book by people who work on the analysis and prediction, It is also of aca-

demic value in promoting the development of seismo-hydrogeochemistry - a

new frontier discipline between seismology, hydrogeochemistry, hydrogeology

The explanation of the temporal and spatial characteristics
of hydrogeochemical precursors demands new understanding on

and geochemistry,

the physical
and chemical process in the focal region, However, until now the under-

standing on the seismogeny and development in the focal region has mainly

come from geophysics, and especially from seismology, but very little from

hydrogeochemistry, As constituent parts of the rock, water and gases are

quite sensitive to the deformation and fracture of the rock, The water that

flows out from the rock may serve as a carrier that brings information

on the underground variations to the earth surface, Therefore it is a new

approach to understand the earthquake source, Galitzin once said “The earth--
quake is a lamp that illuminates the earth’/s interior instantly”, because the

seismic waves not only carry information of the structure and composition

of the earth’s interior, but also carry information from the earthquake

source, However the seismic waves disappear quickly, but the information

carried by the ground water may last for a relatively long duration, Bul

there are many contaminations in the ground water, the precursors to earth-

quakes can be obtained only when contaminations are sufficiently ecliminated
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and the variations in the chemical constituents in the ground water are
studied, Therefore the authors have repeatedly pointed out in this book
that as soon as progress in important problems, such as the application of
the principles of hydrogeochemistry, the migration and variation of the
chemical constituents within and outside the focal region during the seismo-
genic process, the interaction between water and rock and the role of water
in the scismogenic process etc,, has been made, man’s knowledge on the
scismogeny and occurrence of earthquakes will reach a new level, and new

prospect will open for carthquake prediction,

Mei Shirong
April 1 1988 in Beijing
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