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Foreword 1

An important symbol for the emergence of a discipline lies in the
fact that it adopts quantitative methods widely in its research for,
generally, if a description makes use of only qualitative methods or
simple quantitative methods, the discipline is still in its beginning or
immature stage. In the past years, the introduction of various
models, modern biotechnology, space technology and information
technology into forest studies has effectively modernized the
development of the discipline, armed with high technology and
quantitative expressions.

For many years, China’s forestry management has been affected
by the country’s planned economy and implemented at the level of
extensive administration. The economic system, management and
technology cannot meet the requirement of the modernization of
forestry. Consequently, it is an urgent task to enhance the
development of forestry and improve the ecological conditions.

Professor Feng Zhongke is a young and promising scholar, and I
have full support for this enthusiastic, realistic and creative
generation of young scholars. In collaboration with several others,
Professor Feng has accomplished the task of writing this volume of
Precision Forestry, the first of its kind internationally, as a result of
many years of research and investigation into the models of forestry
and the application of space and information technologies. Much of
their research is new, including (1) the theories of non-linear

conservative estimation and geonomic statistics, (2) generalized 3S
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direct-to-ground observation, management and analytic technology,
(3) forest expert system, decision analytic system and silvicultural
planning design, (4) precision monitoring, precision operation, and
precision spraying, fertilization, fire extinction and management, (5)
electronic clinograph theory and technology, (6) the use of video
super total station to replace secondary forest surveys and the
realization of monometallic precision monitoring, and (7) the
extensive application of precision forestry technology in forest health
protection and forest security. From basic science, basic technology
research to practical applications, including the establishment of the
demonstration base for precision forestry, the studies in this volume
has important academic significance and major application values.
Through over twenty years of precision surveying under the
forest cover, water level and the ground and above special
constructions (e. g. the steel-making furnace), Professor Feng
Zhongke has accumulated rich practical experience and solid
theoretical foundations. In the recent years, he has held many major
research projects in precision forestry for the National Science
Foundation and Beijing Science Foundation. On the basis of his
studies, he has established Precision Forestry as a marginal discipline
between  Three-dimensional Industrial Surveying, Precision
Agriculture, and Forest Science. | recommend this book highly to
students and researchers of forestry, soil and water conservancy,
resources and environment, and surveying. It is necessary for
Precision Forestry to be developed, as indeed this book must be

studied and recommended.

Li Wenhua
Academician, Chinese Academy of Engineering
June 2002
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Foreword 1

Since the reform and opening up in 1978, there has been a
prospering age of the surveying enterprise in this country, especially
in its cross-disciplinary studies with space, information and electronic
technologies. Consequently, the traditional surveying has been
enhanced and enriched, thus making new contributions to China’s
modernization drive. Precision Forestry has emerged as a combination
of the contemporary high and new surveying technology with the
study of forestry. It means that the management of forests has
entered a new age armed with high-technology.

As the largest terrestrial ecosystem, the forest is an important
component of the development of the ecological environment. The
sustainable development of social economy and environmental
resources and prospering China with science and education are two
major strategies in propelling the drive of China’s modernization. We
hope that the surveying technology can better serve forestry at a
deeper level, and our surveying workers can find new projects to
work on from the forest workers.

The scientific enterprise requires creative minds. For a long
time, the forest scholars have tried to combine surveying technology
with the needs of forest production. They have been creative in
applying remote sensing to forest monitoring, close-range
photogrammetry total station to precise tree measuring, GPS to
forest surveying, and GIS to the management of forest resources and

ecological environment. We hope that the surveying science and the
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forest science can work together to promote the development of cross-
disciplinary studies so that the technology of surveying and forestry
can both be enhanced.

Professor Feng Zhongke is known to me as an accomplished
scholar in the application of surveying technology to forest studies.
His originality, diligence and abilities have left me a deep impression.
In recent years, he has carried out a series of studies in the needs of
3S technology in forestry, while this book is the result of his many
projects and collaboration with others. I appreciate this work for its
systematic reflection of the theory, technology and practice of
precision forestry.

I therefore recommend this book to all my colleagues, and hope

that it will promote the development of precision forestry in China.

Wei Ziging
Academician, Chinese Academy of Engineering
June 2002
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Preface

Precision forestry aims to establish a modern forest technological
system by applying the technology of 3D-ISS. and the ideology of
precision agriculture. In a nutshell, precision forestry means to
obtain maximal ecological, social and economic benefits from the
forest by applying precision temporal and spatial observation of the
forest, establishing precision temporal and spatial models for forests,
realizing precision temporal and spatial analysis of the forest,
planning precision temporal and spatial readjustment for forests,
implementing precision temporal and spatial forest operations, and
reaching an ideal temporal and spatial forest objective.

Having studied, taught and researched in surveying technology
for many years, I have undertaken projects with three "unders’ and
one ’above’ (under the forest cover, the water level and the ground,
and above special constructions, e. g. above the steel-making
furnace). The numerous surveying projects I have been engaged in,
including the embarrassing experience of surveying the typographic
intervisibility under the forest cover at Babao Mountain, the
dangerous work of surveying the underwater typography at Nantun
Coal Mine, the risky task of making a cut-through at a minor coal
mine in West Beijing, and the atrocious conditions of the surveying
assignment when the Capital Steel Works reconstructed its furnaces,
have all required high precision. Al these experiences have trained
my abilities of making precision surveying under complicated

conditions, and awakened my enthusiasm and confidence of realizing



2  Preface

automatic precision surveying in the environments of three ‘unders’
and one ‘above’. It was a decade ago that I started supervising
graduate students on research in 3D-ISS projects, and two or three
years later I began to take an interest in and soon became enthusiastic
about precision agriculture. Five years ago I got an appointment at
Beijing Forestry University (BFU) to teach and do research In
surveying and the application of 3S technology in forestry. The
secondary survey of the Ming Tombs Forest Farm in Beijing and the
forest investigation trips to Northwest China made me feel that the
modernization of forestry lies first and foremost in the modernization
and precisionization of the surveying and management of forest
resources. Since then I have been undertaking research into the
systematic establishment of precision forestry, with Chinese
characteristics. At the beginning of 1998, I established and defined
the concept of precision forestry. For the years since, I have been
holder of numerous projects for the National Foundation of Natural
Sciences, the National 863 Plan, and the Beijing Foundation of
Natural Sciences, These projects have given us support to do research
in the basis, technology, high-technology, application, and the
development of demonstration bases for this technology. It is obvious
that without their support the study of this technology cannot have
progressed so fast, and there has been no possibility for the
publication of this book.

Although I prepared the outline and overall plan of the book, it
is the effort of many people. Apart from 2.5, 3.1, 3.7, 5.1 (written
by Zhang Xiaoli), 4.5, part of 5.3 (by Meng Xianyu), 3.6 (by Wu
Baoguo), 5.2 (by Hu Yong), 3.8 (by Hao Jianhua), 3.3 (by Li
Guoguang), 1.1, 1. 2 (by Wang Hailong), 5. 3 and 6. 1 (by Yue
Jinzhu), all the other parts are written by the authors of this book.
We are grateful for our graduate and Ph. D. students, especially

Guan Fengying, Jing Haitao, Tan Wei, Fu Xiao, Zhou Keliang,
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Tian Xin, and Yang Yongtian, who helped us with typing, graphics,
experiments and research. Zhang Xiaoli also helped me in reading
through the complete manuscript and making corrections on the
drafts that our co-authors have written. Finally, a special thank goes
to Professor Shi Baohui, Head of the School of Foreign Languages at
BFU, for the English version of the forewords, this preface, and the
table of contents in this book.

The manuscript of this book has been used with the graduate
students at BFU and in training courses at other places. We are
grateful for the comments and feedback our students have given us.
We are also grateful to Professor Li Wenhua, Academician of CAE
and renowned forest scientist and ecologist, and Professor Wei
Ziging, Academician of CAE and renowned surveying scientist, who
have spent the time reading part of the manuscript and written the
forewords. Professor Han Xichun read through the complete
manuscript. Of course, any errors or mistakes that still exist in the
book remain to be the responsibility of the authors and comments

from readers and specialists are always welcome,

Feng Zhongke
June 2002



