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Preface

The geological disasters in record can be traced back to the 15" century.
According to the General Annals of Shaanxi: ‘In 1486, an earth crack took place
in Xianning, causing the collapse of numerous local houses’. Collection of
Modern and Ancient Books of Qing Dynasty said that’ln June, 1501, an earth
crack took place in Xianning County, leading to a break down of numerous local
houses’. The earth cracks locally recorded should be the earth fissures named in
modern geosciences. Since the emergence of earth fissures in Xian in the end of
fifties in 20™ century, Provinces such as Hebei, Shandong, Guangdong and
Henan followed in concession, more than 500 sites of earth fissures emerged all
over the country when it approached the year 2003, involving over ten
provinces. As it was the earliest case and largest in size, the studies on Xian
earth fissures have been conducted for tens of years and the related research
results are rather abundant.

The earth fissures in Su-Xi-Chang came forth in 1998, with an unexpected
emergence, an earth fissure occurred in Henglin Town of Wujin County,
Changzhou City. Thenceforth, the disaster expanded rapidly, more than 20 sites
in the subsequent ten years, involving five counties and seventeen towns,
destroying roads, bridges, pipes and houses and so on, bringing adverse effect
to the local economic construction and social stability, bringing forth challenges
to the geologists in Jiangsu Province.

Study on the earth fissures abroad, with earth fissures in Arizona State in
USA in particular , have aroused world attention. Limit to the engineering activity
mode, ability and cognition extent, and the formation of earth fissures was
merely linked with seismic event other than the extraction of groundwater water.
In this case, the seismic department became the earliest in the study of earth
fissures, considering that the main cause was tectonic (creep) movement; since
the 50’s in the 20™ century, the theory of local uneven compaction mechanism
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related with groundwater extraction was advanced, the hydrogeologists all over
the world have made their own contributions to the investigation of earth fissures
gradually. The exploitation of groundwater in China started in the 60’s and 70’s
in the 20™ century. After the 80’s, the demand for the clean groundwater
multiplied, causing cones of depression for regional groundwater level in many
cities. Being disturbed intensively by the mankind, the original balance of the
geological environment has been broken and seek for a new balance is
underway; hence, the emergence of the earth fissure is one of the refiections.
Along with the application geophysical prospecting and geodetic survey, the
technology of earth fissure prospecting has been greatly promoted, offering a
great help to the reduction of disasters.

Owing to the shortage of experience and data of prospecting and monitoring
during the initial stage of earth fissure occurrence in Su-Xi-Chang, vehement
disputes were existent among different departments on the origin of earth
fissures, like the theories of 'Neotectonism’, ’Differential ground subsidence
(Compression of Quaternary system)’; some considered the occurrence was
related with the improper treatment of ground foundations, some even linked the
earth fissure with the flood in 1991. In 1990, we started to focus the disasters
taken place in Su-Xi-Chang, the first investigation was carried out in Hetang,
Jiangyin County, aiming at the superficial features of the fissures, the fixed year
of the crazed buildings and roads and cognized elementary that the fissure was
induced by an extensive extraction of groundwater; thereafter, a special survey
in eight sites was conducted in succession. Under the guidance of Prof. Ha
Cheng-you and Wang Rui-jiu, the summarization of the origin types of the earth
fissures occurred in Su-Xi-Chang and their burst conditions was made more
perfect, a set of effective field survey and prospecting methods had been felt
for. After 1999, under a joint support of the Department of Land & Resources
and China Geological Survey, Geological Survey of Jiangsu Province undertook
a project of regional geological disaster investigation; the provincial government
in 2000 adopted the results of the Project, and dispatched to the local
governments to guide their local construction and planning. The results of the

Project improved the knowledge of the earth fissure characteristics, distribution
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and hosting conditions, advanced thé prognosis of regional incidental areas,
which was not only verified by the later practice but also served as a scientific -
guidance for the prevention and reduction of the disasters.

Looking back the experience in the study of earth fissure in the past fifteen
years, we did a great deal of work in the investigation of earth fissure disaster
and geophysical prospecting, piling up some rich field experience, on the other
hand, with the referehce of the research achievements both home and abroad
and under the guidance of the expects, the monograph is published, here
hearted thanks will be given to the concerned experts who offered their efforts
for the compilation of the monograph.

Dr. Liu Cong, from the Department of Land & Resources, is the chief editor
for the monograph; the Geological Survey of Jiangsu Province organizes the
specific affairs, and the monograph falls into six parts. Liu Cong, Yuan Xiao-jun
and Zhu Jing-qi are responsibte for the design, whole compilation, emendation
and correction of the overall outline; the preface is written by Yuan Xiao-jun and
Zhu Jing-gi; Chapter | is written by Xu Yu-lin; section | and Il in Chapter |l are
written by Zhu Jing-qi and Yu Qin; Section Il in Chapter Il by Guo Sheng-qiao,
Prof. Yan Chang-hong (Nanjing University) and Bi Kui-sen; Chapter Il is written
by Zong Kai-hong; Chapter IV is written by Yu Jun and Wu Jian-giang; Chapter
V is written by Liu Cong, Zhu Jing-qi and Zong Kai-hong. Chen Jie and Jin
Yong-nian participated in the compilation; Li Ju undertakes the elementary
collation; Zhang Yu undertakes the clear up of charts and illustrations; Lu Li-
ping undertakes the translations of the Brief Introduction, Contents and Preface.

The compilation has been always supported and encouraged by Dr. Yin
Yue-ping from China Geological Survey, and Division Chief Cui De-geng,
Associate Division Chief Ni Hong-sheng from Jiangsu Department of Land &
Resources. The experts for their devotion of related research achievements have
given much help for the compilation, they are: Huang Jin-sheng, Fang Jia-hua,
Wu Shi-liang, Zhu Xing-xian, Yao Bing-kui and Wu Zhou-yun; the efforts made
by the geologists of several generations are the solid foundations for the
publishing of the monograph. Hereon, all the thanks will be given to them.

In the course of the compilation, Researcher Ha Cheng-you, from the
Vi



Monitoring Institute of China Geological Environment, made a detailed revision
and offered many constructive suggestions and data support; senior academician
Chen Meng-xiong wrote the prelude. Special thanks will be sent here. Limit to
the compiling level and range of operations, errors and mistakes are hard to

avoid in the book, and any comments and corrections are welcome.
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