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PREFACE

Since the 1980s, researchers and engineers in soil and water conservation have
been constantly exploring the applications of new technologies in the field of soil and
water conservation, and have made great progresses and achievements. The rapid devel-
opment of technologies including automatic control, computer network, database, wire-
less, 3S, Computer Aided Design (CAD) and so on have been providing a new chance
for the work of modern soil and water conservation. Especially, the 3S technology has
been providing accurate and rapid means for dynamic monitoring of soil and water loss
planning, engineering design, benefits evaluation of soil and water conservation. It of-
fers comprehensive, scientific and accurate bases for leaders to make decisions. It will
promote the informational, automatic, intellective and effective administration on soil
and water conservation, and enhance the level of preventing from soil and water loss.
The 3S technology has a comprehensive perspective application in soil and water conser-
vation.

38 technology is the integration of Geographical Information System ( GIS), Re-
mote Sensing (RS) and Global Positioning System (GPS). GIS is a kind of decision
support system, having all the features of information system. The main difference be-
tween GIS and other information systems is that the information which GIS stores and
deals with is through coding, the geographic location and its concerned attribution infor-
mation of surface objects become the significant aspects of information search. In GIS,
the real world is expressed as a series of geographic elements and phenomena. These
geographic features consist of at least two parts: spatial location reference information
and non — location information. Using aircrafts and satellites as remote sensing plat-
forms, carrying high — resolution cameras, TV cameras, scanners and sensors such as
Charge — Coupled Devices ( CCD), Synthetic — Aperture Radar (SAR), RS can ob-
serve the surface and the geometric shape of its elements in real time, and can take
physical exploration to space, atmosphere, the earth’s surface and its surface layer. U-
sing satellites and the signals transmitting by them, GPS can navigate the moving ob-
jects on the earth, in the sky, at the sea, and can accurately locate the fixed objects on
the earth’s surface.

With the rapid development and constantly application of 3S technology, as well as
the discipline characteristics and training requests to undergraduate students in soil and

water conservation and desertification combating specialty, facing the 21 century, new
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professional training plan, teaching content, and curriculum system of “Soil and Water
Conservation and Desertification Combatting” specialty has been established, recom-
mended by teaching advise committee of national environmental ecological region in
2006, Application Of 3S Technology In Soil And Water Conservation has been listed into
the compulsory courses for undergraduate students majoring in soil and water conserva-
tion and desertification combating, and the textbook must be compiled. Based on the
background mentioned above, the textbook on the title of “Application Of 3S Technology
In Soil And Water Conservation” were compiled from 2006.

After many times discussion, we get the outline for this textbook. We focus on
combining the theories, techniques, user’s guide and cases study together and hope to
give readers a very useful reference in application of 3S in soil and water conservation.
Firstly, the textbook briefly introduces the basic principle of 3S technology. Then, tak-
ing the common software of 3S as platform, it introduces the basic theories, practical
methods and user’s guide of corresponding software about GIS, RS and GPS applied to
the field of soil and water conservation. Finally, it introduces the soil and water conser-
vation information management system and some cases of integrated application of 35
technology in soil and water conservation.

This textbook is mainly used for teaching undergraduate students majoring in soil
and water conservation and desertification combating as well as students majoring in the
field related with environment and geography. And it can also be used as a reference
book for scientists and professionals who are dedicated in scientific research, teaching,
management and production practice in the fields of soil and water conservation and de-
sertification combating, physical geography, cartology and geographic information sys-
tem, land use, territory renovation and environment protection.

. The compiler in chief of this textbook is Dr. Bi Huaxing ( comes from college of
soil and water conservation, Beijing Forestry University ) , the associate compilers are Qi
Jianguo ( comes from Shangdong Agricultural University ) , Zhu Baocai ( Comes from
Shanxi Agricultural University) and Sun Xu ( comes from Inner Mongolia Agricultural
University). This textbook is compiled by eleven teachers dedicated in teaching or re-
searching in the field of 3S or soil and water conservation, who come from Beijing For-
estry University, Shangdong Agricultural University, Inner Mongolia Agricultural Uni-
versity, Shanxi Agricultural University and the College of Chinese Forest Police Force.

There are 6 chapters in the textbook. Chapter 1 is a brief introduction of 35S and its
application in soil and water conservation, it is written by associate professor Bi Huax-
ing; Chapter 2 is about the spatial data expression and management for soil and water
conservation, it is written by associate professor Sun Xu; Chapter 3 is about the basic
principle of 3S technology, it is written by associate professor Wu Xiuging, Dr. Zhang

Xuexia ( come from Beijing Forestry University) and associate professor Zhang Zhi
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(comes from the College of Chinese Forest Police Force); Chapter 4 gives a user’s
guide for the application of ArcGIS in soil and water conservation, it is co-written by as-
sociate professor Qi Jianguo and lecturer Diao Haiting ( comes from Shangdong Agricul-
tural University) , in which, Section 1 and 2 is finished by Qi Jianguo, Section 3 to 5 is
finished by Diao Haiting; Chapter 5 taking ERDAS as an example, gives a user’s guide
for the operating of RS applied in soil and water conservation, it is compiled by lecturer
Zhu Baocai; Chapter 6 is about the application and analysis of GPS in soil and water
conservation, it is finished by Sun Xu, Qing Fucang and Wang Li (come from Inner
Mongolia Agricultural University). At the end of the textbook, we given a appendix, a
list of some useful websites related with 3S technology and its application in soil and wa-
ter conservation for readers to explore, this part is compiled by Sun Xu and Wang Li.

The manuscript of this textbook is revised by associate professor Bi Huaxing, asso-
ciate professor Sun Xu, associate professor Qi Jianguo and lecturer Zhu Baocai. Wu
Jian, a master student of Beijing Forestry University majoring in cartology and geograph-
ic information system, takes part in some compiling work and the whole textbook’s
emendation.

As the time of completing the draft of this textbook, we would like to give our
heartful thanks to Prof. Yu Xinxiao and Prof. Zhao Tingning of Beijing Forestry Univer-
sity , they reviewed this textbook and gave us many good comments and suggestions. We
also would like to give our special thanks to Prof. Zhu Jinzhao, Prof. Wu Bin, Prof.
Wang Lixian, Prof. Zhu Qingke, Prof. He Kangning and all who have supported and
assisted the compiling and publication of this textbook.

In addition, we would like to thank China Forestry Publishing House and teaching
affairs department of Beijing Forestry University, who have paid hard work on the edi-
tion and publication of this textbook.

Most of scientific and technical literatures quoted in this textbook have been listed
in bibliography, but a few maybe lose due to page limitation. We express our sincerely
gratitude to their authors.

Because of our limited knowledge and practical experience, there are unavoidable
deficiencies in the textbook. We wish readers would point out the mistakes and give

critical suggestion about this textbook in order to revise and improve it.

Bi Huaxing
December, 2007, Beijing
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