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Preface

Sandy desertification (referred to as desertification) is one of the world’s most serious eco-
logical environment and socio-economic problems today. It is a kind of land degradation which
occurs in the arid, semi-arid and some semi-humid areas, is due to human irrational economic
activities and the interactions of vulnerable environment, which leads to decline in land pro-
ductivity, loss of land resources and the similar landscape of sandy desert. With régard to the
causes of desertification, it is generally considered that in addition to climate change, human
factors such as over farming, deforestation, overgrazing and irrational use of water resources,
are dominant, The Millennium Ecosystem Assessment noted that poverty and unsustainable
land use will continue to be the two main driving forces leading to desertification in the near
future. In a sense, desertification is both the processes and result of land use/cover change
(LUCC). In view of this, for the improvement of degraded ecosystems, the new UNCCD 10~
year strategic plan and implementation (2008 — 2018) set one of the important objectives as
sustainable land management and desertification control, which contribute to the conservation
of biological diversity and adaptation to climate change. Thus, the optimization of land use
structure and pattern reducing wind erosion has become one of the core research fields of sus-
tainable land management and desertification control in sandy area.

As a populous developing country with vast sandy area and rapid economic develop-
ment, China is playing an important role in the world’s control of desertification and the
maintenance of sustainable land use of sandy area. Since 2002, we have participated in a
total of three anti-desertification-related national science and technology research pro-
jects and technological support projects—“Research on living environment security tech-
nology research and sandy land control engineering” (2006 BAD26B03), “The control
technique research of wind erosion on farmland and grassland in sandy area”
(2002BA517A10) and “The prevention engineering research of face-shaped and linear
sand sources”(2005BA517A06) , in which sandy land use change and the optimization of
its structure and pattern are always act as the subject. We worked in sandy areas of
Horgin, Mu Us, Hunshandake and Hulunbeier, where a large number of field work
such as land use surveys, vegetation surveys, wind observations, wind erosion esti-
mates, ecological security evaluation were carried out, which lead to research results of
different land use types soil erosion measurement and multi-year average amount of sedi-
ment computing technology, vegetation coverage digital observation and remote-sensing

quantitative retrieval technology, the soil erosion remote-sensing quantitative retrieval
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technique based on regional vegetation coverage and the multi-year average sediment
amount, land use pattern optimization technology system to alleviate soil erosion in ur-
ban peripheral. The objectives, principles, basis and method of land use pattern optimi-
zation in sandy area under the condition of ecological security were discussed and a typi-
cal land-use optimization solutions in Yuyang District, Shaanxi Province located in
Mu Us sand land was prepared. This book is written on the basis of these studies.

Under the guidance of sustainable development theory and the LUCC scientific theory, the
book’s basic point is that to reduce the soil erosion, the adjustment and optimization of the land
use structure of sandy area is the first part of the fight against desertification and the control of
sandstorms, which is also the cornerstone to build ecologically safe sustainable system of sandy
land. Basic aim of this book is to make the application of geography, land science, ecology,
and earth information science to explore the integrated issues of sandy area land-use structure
and pattern optimization for the future disaster risk prevention, including the sandy area LUCC
detection analysis, soil wind erosion remote sensing inversion, land use risk assessment, the
theory, methods and techniques to reduce the quantity of land affected by wind erosion and
spatial pattern of land use optimization. The book has five chapters. The first chapter describes
the research background, related concepts and research foundation, demonstrating the book’s
framework. The second chapter focuses on land-use change detection and analysis, shows the
principles, implementation methods, technical processes of land-use partition classification
based on remote sensing images and demonstrates the feasibility of CA-Markov model in the
prediction of LUCC. Through field observations and remote sensing analysis of ecological safe-
ty impact factor, the field measurement data and remote sensing information on the coupling
method, terraces observed changes in the regional evaluation of the scale method and sand eco-
logical security evaluation methodology are discussed in Chapter 3. Based on the combing of
existing land use optimization theory and methods, Chapter 4 builds a “6W” theoretical sys-
tem, proposes the “three circles” model of land use pattern optimization in sandy area and the
number of structural optimization “win-win” mode, which meets the ecological security (to re-
duce soil erosion) and guarantees the people life and the regional development needs. Chapter 5
is about the application practice and analysis of the result of the fore-mentioned theories, meth-
ods and technology in typical area of Yuyang, which achieved the complete process from the
field observations to regional evaluation, up till the establishment and implementation of opti-
mization program.

Most of the results in this book have not been published yet. These results are
mainly funded by our scientific and technological support projects “Research on living
environment security technology research and sandy land control engineering research”
(2006BAD26B03). This research was supported by the Regional Geography Research’
Laboratory of Beijing Normal University, the Key Laboratory of Environmental Change
and Natural Disasters of the Ministry of Education and Beijing Normal University, and
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the State Key Laboratory of Earth Surface Processes and Resource Ecology(Beijing Nor-
mal University). This book is the result of cooperation of teachers and students. Pro-
fessor Wang Jing’ai is mainly responsible for research ideas, theories building and the
design of research methods and organized the work of writing; Dr. Yue Yaojie authored
the whole book; Students and teachers cooperated closely, made frequent idea exchange
and worked together to accomplish the work of the manuscript approval. Due to the
complexity of land use and soil erosion research, combined with the limitation of
authors’ ability, there may be some deficiencies and errors in the book. The earnest to
peers and readers too criticizing the correction|

As the project leaders of three sandy area research projects, Professor Shi Peijun
and Professor Zou Xueyong from Academy of Disaster Reduction and Emergency Man-
agement in Beijing Normal University have presided over and guided the relevant re-
search. Professor Gao Shangyu, Professor Liu Lianyou, Professor Wu Yonggiu , Pro-
fessor Yan Ping and Professor Zhang Chunlai from Academy of Disaster Reduction and
Emergency Management in Beijing Normal University, Professor Haas and Professor
Li Xiaoyan from College of Resources Science and Technology in Beijing Normal Univer-
sity, Professor Liu Baoyuan, Professor Fang Xiugi and Professor Yan Guangjian from
School of Geography in Beijing Normal University and Liu Yansui from Institute of Geo-
graphical Sciences and Natural Resources of Chinese Academy of Sciences, gave a large
number of proposals in the course of the study, or gave strong support and help in the
process of the writing of this book. Mr. Shi Xiaodong (Committee of Yulin Economic
Development Area in Shaanxi Province) has done a lot of coordination in field survey and
Ma Baolin (Vice President of Shaanxi Provincial Desertification Control Institute) has
provided the help of work office. The graduate students of School of Geography of Bei-
jing Normal University—Yi Xiangsheng, Gao Lu, Zhang Feng, Li Rui, Chen Si, Wan
Jinhong and Yin Yuanyuan have paid hard labor in the field research and the manuscript
processing. We would like to express our sincere thanks to them.

Finally, we would like to express deep memories to Professor Zhou Tingru, the
academician of CAS. We sincerely appreciate the long-term support and care to research
groups in land use/cover change, disaster mitigation and desert science of Beijing Nor-
mal University, which is from Department of Earth Sciences, the National Natural Sci-
ence Foundation of China, Department of Rural Science and Technology of Ministry of
Science and Technology, Ministry of Education, Institute of Geographical Sciences and
Natural of Chinese Academy of Sciences and other relevant units and experts.

Wang Jing’ai Yue Yaojie
December 2010 at Beijing Normal University
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