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Preface

Zhuo Baoxi, an engineering survey master, sent his new work Remote Sensing Interpretation &
Application of Geology Engineering to me. This is the companion volume of Remote Sensing Princi-
ple and Interpretation of Engineering Geology, his another work that was published in 1982. Al-
though the focus and the train of thought of them are quite different, they supplement each other.

How the East and the West solve problems varies with the linguistic and thinking pattern of
them. For example, one has to cut the western food with knife and fork when eating at a table, but
for Chinese food, whatever needs to be cut is cut in kitchens. Solving engineering matters is not
merely about tackling the technical key problems. A series of issues have to be settled in the stage of
project design and model test. The conflict between degree of integration, comprehensiveness, sys-
tem error accumulation, and longtime stability must be fully evaluated. His new work doesn’t dis-
cuss too much about scientific and technological principles of remote sensing information. The em-
phasis is laid on the third part — investigation, research and analytical application of remote sensing
in geological matters encountered in the fields like railway, irrigation, highway, oil — gas pipeline,
power, and harbors. It is the essence extracted from the author’ s massive project experiences in
many fields, and fills the gap in China’s geological remote sensing application. Genuine knowledge
comes from practice, but goes farther. The work, representing the exquisite workmanship of master
surveyors, is a successful example of learning from Mao Zedong’ s On Practice.

Instead of following the conventional pattern, which usually starts from general principles and
methods and ends with applications, so called “from theory to practice” , new work strikes out in an-
other way, following Chinese classical logic to probe into some concepts and methods on the basis of
practical matters. General principles, which are substantiated and supplemented from these concepts
and methods, are adopted to solve new problems which one meets in real life. An Englishman, Karl
Popper, put forth a simple mode: one should try to solve problems and find errors, so as to seek for
a correct solution to a new problem ( see Objective Knowledge written by him). After introducing re-
mote sensing IT methods that are commonly used, the second part of the book puts forward new ideas
about landform, strata, geological structure, unfavorable geology and hydrogeology, which people
often meet in engineering geology. This is an ingenious style. Such secondary — processed knowledge
of practical value can be popularized easily.

On the happy occasion of the beginning of the 21st century, a time of rebirth when spring is
changing into summer, people are as busy as bees. It looks that they treat everyday as a festival. In
green spring, there are Tree Planting Day, Environmental Protection Week, Earth Day, and World
Wetlands Day; in red May, there are International Labor Day, Youth Day, Mother’ s Day, Tele-
communication Day, and No — Smoking Day . --- it seems difficult for us to find a quiet time in the
world, There are loud noises everywhere. When I felt puzzled about this, I read this masterpiece.
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Looking at it, I appeared to see the author, who lived a simple life, working overtime at night. Fa-
cing the reality, he worked hard and quietly, just like a bee that gathers nectar and makes it into
honey, in pursuit of leaving valuable wealth of science to us. At the thought of this, I stopped fidge-
ting and calmed down soon. I was proud of having an old friend who committed himself to the scien-

tific and technological work body and soul, and cheered for good examples like him who devoted
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themselves to revitalizing the country with science and technology !



A 15 1% 9

(TEMRERHBE M A)E — KT 2002 4 d7 F B 4k 18 o O B MR AT,
ZHRABREAXESHRES TG HUMR. ROBRR T AR LKW 24,
AEABETHRELAGEARAAR BAFEFAREEHH TR, AFRE
T-E2EREFHRBEFIR"ZFR, ARES AT LARNEFE, REFEEH
BITHBEREF

ZFHFHRESCLESF WA NBCFERNLHNWFEL, FRAAES AR
HATHER AL, EREE2010F12 AR, HHBERELNFHEL, ZTEEHM
FEWBEW T

—BERTAFEAATNAE,FHFHI4 T F ,BRH 120 5 F,

TE-RBEF-FERGERBAXETHAFONE, F_REEHAE
HEBIGEZRAIAR BRRS , TEZN A - LHONALA L, F+ 2%
ERETHEEHNAT —BEGHASA, F+AFEFHL A0 TRAGNA, 2 I
AHANETEFE, A B TETNE ERBIAARAREFLEM S AE P W

S EHPHI>EXEN AT TN, FET B K,

AEEG)KAIRRFERTIEENTHE R, BEREZI AN, =47
FIAT o 1 A By, 7 R BB o

LGmARERAE BREMNLOUESRERNAR N, HPF—F ik
ERBRFRBEWHAT;F T T P4 IR R TR GERARA A B F R,
SEEZHERTREAHFRAFNFFAGE T ZFhAFBIKITHMHEAR
FRBT AR K ILAR B R SR A LRI P00 8RB SRR F
Pt REE REE AR BEFFALF T EERREABHE RN
BRXEAFBIGETEEMPE P BBRFAARARSTHEIATZ T EE
HERFEAZNESXAT E+AFRTEELREMZHRER T OWH
s, MhBERAHEZR, SR PH, BRI RS, EHEEE KT
R, PEYRAAERMAZZL, ERHLFT T HH

HRESmEE
2011 46 A



Statement of Republication

The book Remote Sensing Interpretation & Application of Engineering Geology, sponsored by
Railway Science & Technology Book Publication Fund, was printed and distributed by China Railnay
Publishing House in 2002. It was well received by professionals and experts, especially by some
specialized technical, scientific research and education personnel. It won the third prize of the 11th
National Excellent Science and Technology Book Award. To satisfy the needs of many professionals
we decided to publish this book.

As eight years passed by, part of the contents lagged behind current needs. The book was re-
vised and supplemented before republication. It covers the data generated from as early as half a
century ago to late December of 2010. Main revisions and supplements are described below.

I The number of chapters it covers changes from sixteen to eighteen. There are totally
1,040,000 Chinese characters in original edition, but nearly 1,200,000 in the second edition.

I Something new was added to Chapter 1, Part 1; “Remote Sensing Information Acquisi-
tion”. No chapter in Part 2 was revised and supplemented. Much changed in Part 3, where some
new application examples were added (e. g. , several practical application samples were inserted in
Chapter 12 to 15) and the part about application in harbors was separated from Chapter 16 and in-
cluded in Chapter 17. Furthermore, Chapter 18 “Application of Remote Sensing Technology in Geo-
logical Hazards Monitoring and Investigation” was added.

III.  Some lines and symbols used to draw a picture in the original edition were irregular, and
therefore they were modified.

This book is the fruit of labor of many remote sensing workers. Many hands make light work.
Fortunately, we got your great support and finally finished the second edition.

In principle, it fell to the authors of original book to revise and supplement this book. Chapter
1 was under the responsibility of Wu Jingkun from Northern Jiaotong University; Chapter 2 was un-
der the responsibility of Hu Qingbo from China Railway Engineering Consulting Group Co. , Ltd.
and Qiao Ping from China Railway Third Survey and Design Institute Group Lid. ; Chapter 13 was
under the responsibility of Zhou Lequn, Yao Junhu, Li Pingzhi, Wu Yuhua, Yuan Dengwei, Hu
Zongyun and Gao Gaiping from Changjiang Reconnaissance Technology Research Institute, Ministry
of Water Resources and Changjiang Soil and Water Conservation Monitoring Center, Changjiang Wa-
ter Resources Commission, Ministry of Water Resources; Chapter 14 was modified by Dai Wenhan
from Shaanxi Provincial Highway Survey and Design Institute; Chapter 15 was under the responsibil-
ity of Yu Shiyong from Research Institute of Petroleum & Development; Chapter 17 was under the
responsibility of Yun Caixing from East China Normal University. Chapter 18 was under the respon-

sibility of Yang Rihong from China Aero Geophysical Survey & Remote Sensing Center for Land and
7.



Resources ( AGRS). On the occasion of republication, we would like extend our gratitude to every-
one mentioned above. Many people participated in writing this book. But owing to the limitations of
our knowledge, there must be omissions and improper descriptions. We hope that the readers will

kindly point out our errors.

Publishing and Authors
June 2011
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Foreword

The book summarizes China’ s experiences and applications of geological remote sensing inter-
pretation for nearly half a century, and briefly introduces remote sensing Technology and their up —
to — date development. The purpose of the book is to let readers know how remote sensing techniques
have developed lately and how they are applied in engineering geology by China. It is hoped that this
book makes a little contribution to promoting such applications.

The book can be considered as the companion volume of Remote Sensing Principle and Inter-
pretation of Engineering Geology published by China Railway Publishing House in 1982. Three parts
are incorporated in this book, including “Introduction of Remote Sensing Information Technology” ,
“Interpretation of Engineering Geological Remote Sensing Images” , and “ Application of Remote
Sensing Technology in Different Cases of Geological Investigation”. It briefly introduces remote sens-
ing information technology, and focuses on latest developments in remote sensing Technology, inclu-
ding state — of — the — art remote sensing information acquisition, remote sensing image processing,
geographical information system, etc. Interpretation of remote sensing images in engineering geology
is the key part of this book. This part systematically concludes remote sensing interpretation theo-
ries, and details relevant skills and experiences. Lots of typical invaluable maps drawn by geological
remote sensing are used to elaborate interpretation of engineering geology. Most important of all is
the application of remote sensing Technology in different cases of geological investigation. A great
number of practical examples, in the fields like railway, irrigation, roadway, oil — gas pipe, power,
and harbors, are used to introduce how this Technology is applied. The third part, describing the
application of remote sensing Technology in different cases of geological investigation, hasn’t been
seen in similar books from of our country before. It is the latest conclusion of the achievements ob-
tained in geological remote sensing application, and can be deemed to be the feature of this book.

At present, remote sensing satellite images and visible — light black — and — white aerial photo-
graphs (aerial photography for short) are most common in practice, and other kinds of remote sens-
ing aerial photographs are seldom used. Aerial photography plays a major role in engineering survey
application. So, this book highlights the interpretation of visible — light black — and — white aerial
photography. For other kinds of remote sensing images, distinctive characteristics of interpretation
are briefly introduced. One can easily understand them if he masters the skills of interpreting the
symbols used in visible - light black — and — white aerial photography.

This book is divided into sixteen chapters. In all, it comes to some 1,000,000 Chinese charac-
ters and collects about 300 images (image pairs). These chapters were written by ;: Wu Jingkun from
Northern Jiaotong University, responsible for Chapter 1 - 2; Zhuo Baoxi, from Professional Design
Institute for Ministry of Railway, responsible for Chapter 3 - 11; Li Haiming from China Railway
Engineering Corporation, together with Zhuo Baoxi, responsible for Chapter 12; Zhou Lequn, Li
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Pingzhi, Wu Yuhua, Yuan Dengwei, and Hu Zongyun from Changjiang Reconnaissance Technology
Research Institute of Ministry of Water Resources, together with Zhuo Baoxi , responsible for Chapter
13; Xu Yeping from CCCC Second Highway Consultants Co. , Ltd. Ministry of Communication, to-
gether with Zhuo Baoxi, responsible for Chapter 14 ; Wang Shihong and Ying Lifu from Research In-
stitute of Petroleum & Development, responsible for Chapter 15; Chai Yuan from State Power Corpo-
ration, responsible for Chapter 16.

Professional Design Institute for Ministry of Railway and China Association of Remote Sensing
Application gave us great support during the writing of this book. Jin Hengding, Li Jianxiong, Wang
Liyu, Ou Zuoji, and Luo Zhangcheng from Ministry of Water Resources, Ding Fuha from China Aer-
o Geophysical Survey & Remote Sensing Center for Land and Resources ( AGRS) , Liu Shifeng from
CCCC First Highway Consultants Co. , Ltd. Ministry of Communication, Zhou Liangchen and Wang
Weimin from China Petroleum Pipeline Engineering Corporation provided much useful information.
Ge Qingping, Zhen Chunxiang, Hu Qingbo, Li Zhendong, Li Guangwei, Wu Weilu, Wang Yan-
hua, and Zhao Junxia from Professional Design Institute for Ministry of Railway helped us with col-
lection of materials, checking of drafts, and mapping. Furthermore, we also received great support
from their colleagues who work at Research Institute of Remote Sensing Application, Aerial Survey &
Remote Sensing Department, and at the Document Management Center. Here, I would like to ex-
press my sincere gratitude to everyone mentioned above!

Some materials accumulated by veteran experts specializing in geological remote sensing from
Professional Design Institute for Ministry of Railway, in addition to paper collections of remote sens-
ing academic conferences, and unpublished scientific research achievements and documents, were
referred to when preparing this book but not included in the list of references. I wish to take this op-
portunity to thank you all.

Owing to the limitations of our knowledge, there must be omissions and improper descriptions.

We hope that the readers will kindly point out our errors.

Authors
December 2001
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