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PREFACE

Land use is the combined human action affecting land cover. From a global change perspective,
land cover is the most important thing, and for the assessment of many aspects of sustainability-biodi-
versity, erosion, nutrient balances — understanding the linkage between cover and use is essential.
Land use planning is man’s systematic way of changing land cover. Land cover has many functions,
not only in terms of biogeochemical cycles, or food and shelter for humans, but also aesthetically, as
landscapes. Land cover is constantly changing, as a result not only of seasonal climate variations, but
also of human action. However, sustainable land use means that the natural fertility of soils is to be
preserved permanently in the production of foodstuffs and regenerative raw materials. At the same time,
the term includes the concept that human beings pay sufficient attention to the protective functions of
the soil for the other areas of the environment, waters, atmosphere and biological diversity whenever
they use or transform terrestrial ecosystems.

The United Nations Conference for Environment and Development in Rio de Janeiro in June 1992
supplied with the Agenda 21 Programme of Action the approaches to sustainable development in the
various regions of the world. The fight against soil degradation and the promotion of sustainable agricul-
ture and rural development are central tasks within this. The situation with regard to the changes of soil
resources and their possible uses is probably more dramatic than it appears in the documents of the
UNCED Conference. The programme of action approved there, “Agenda 217, calls upon us to pursue
a course towards sustainable development. The two central messages of Agenda 21 are more important
than ever today :

Economic productivity, social responsibility and environmental protection belong together as an
inseparable whole, with a view to guaranteeing equitable development opportunities for all countries
and preserving natural resources for coming generations. Unilateralism in the area of environmental and
development policy must be given up in favour of joint solutions. We are standing here on the threshold
of a new global partnership formed to address the challenges of the 21st century .

At the World Food Summit held in Rome, November 1996, the need for global protection of soil
resources and their sustainable management was once again emphasized as one of the central precondi-
tions for securing food for future generations. We need a worldwide environmental partnership to
achieve these goals.

What must we do in this situation to nevertheless find ways towards sustainable land use? To put
it briefly we have to increase productivity in the production of foodstuffs and regenerative raw materials
on current arable land and additional land areas that may be available for cultivation in the future,
without affecting the stability of the ecobalance. What scientific knowledge do we need in order to be

able to perform this task? We still have more questions than answers; we are still not certain as to the



path we will need to take achieve sustainable development in these areas.

Answering these questions places great demands on scientists. They have to describe in detail
sustainable land use objectives. But environment politicians and administrators must also develop new
ideas and instruments. To ensure that land as the basic resources for production are not overloaded with
pollutants, monitoring and documentation of environmental changes must become a major instrument of
environmental policy.

This publication, resulted from the Sino — Belgian cooperation project “Elaboration of Agro - re-
gional Development Models Based on a Sustainable Use of the Land Resources in Different Climatic
zones of China” (1996 to 2000), outlines key processes and approaches for sustainable land use and
development and contains a wide variety of successful, practical and often innovative solutions for sus-
tainable land use in China in general with special reference to some of the counties located at different
ecological zones of China. The experience discussed proves that integrated approaches are very promis-
ing for the solution of the multi — faceted problems of land use. These approaches include the fact that
all stakeholders are sufficiently incorporated in land — use planning and those specific socio — economic

framework conditions are taken into account.

Eric Van Ranst
February, 2000
Gent, Belgium
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INTRODUCTION

“Elaboration of Agro-regional Development Models Based on a Sustainable Use of Land Resources
in Different Zones in China” is a bilateral cooperative project between China and Belgium, ratified by
the Ministry of Foreign Trade and Economic Cooperation and Ministry of Agriculture of China [ (1996)
MEFEPRKSE 15 5. (96) RIMBK () F% 125 ], with both the Institute of Natural Re-
sources and Regional Planning, Chinese Academy of Agricultural Sciences and The Soil Laboratory of
Ghent University, Belgium as the main executive organs.The whole project started in 1996 and will
finish in 2000, supported all-roundly by a lot of related organizations such as the Ministry of Foreign
Trade and Economic Cooperation, Ministry of Agriculture, Chinese Academy of Agricultural Sciences
and the Belgian General Administration for Cooperation and Development.

This project is more concerned with theoretical and methodological study. According to the climatic
regionalization, by selecting some representative counties in the eastern agricultural area, this project
will firstly study the land productivity of various crops and analyze the interrelationship between land
productivity and its environmental factors. And then through crop experiments, systematic dynamic
modeling and statistical analysis with technical assistance of the Agricultural Ecological Zoning of FAO,
Geographic Information System, it is planned to construct the methodology of evaluating crop produc-
tivity and to set up the models of land production potential; to study the comprehensive productivity of
agricultural resources and its carrying capacity, and to investigate patterns and the counter-measures of
sustainable use of land resources in different climatic zones so as to provide scientific basis and policy-
decision support for central and local governments.

This book is one of the main achievements of the project research in the middle stage through a
systematic summary of previous research work.The whole book is divided into two parts of totally thir-
teen chapters. The first part concerns the theoretical study, which is composed of seven chapters, and
the second part, six chapters.

Chapter One: Review of the sustainable land use research.On the basis of concept analysis of
land, land use and sustainable land use, a systematic review and evaluation of the present situation of
research of sustainable land use and its development all over the world is given.

Chapter Two: Situation of land resources and its utilization in China. A comprehensive analysis on
the main characteristics of land resources and its utilization, man-land relation, and a thorough study
on the natural and social-economic driving factors and its spatial characteristics have been implement-
al.Finally the present and future situation of production potential and carrying capacity of land
resources has systematically evaluated.

Chapter Three: Analysis of the historic change of land use. From the viewpeint of sustainable de-
velopment, this chapter analyzed the evolution characteristics and the dynamics of land use change in
the human history including the hunting stage, agricultural stage, industrial stage and post-industrial
stage, and especially after the foundation of new China.



Chapter Four: Modeling land use change and its effect. This chapter introduced mainly the basic
principles and structure, major modeling methodology of CLUE-CH model ( Conversion of Land Use
and its Effects in China), and applied this model to analyze the land use change and its effect during
1991 and 2010 in China. The result of this application was evaluated.On the basis of fully realizing the
comprehensiveness and scale dependency of driving factors of land use change, by applying the power-
ful spatial analysis of GIS and the multi-variant statistical analysis, this model fully investigated the
interacting relationship between land use change and all the affecting factors (including natural, social
and economic factors) . And according to these relationships, a analysis and prediction of land use
change and its spatial distribution has been carried out. It has been clearly demonstrated that this mode}
can provide an useful and powerful method for the spatial analysis of land use change in China.

Chapter Five: Appraisal of sustainable land use.From the viewpoint of sustainable development
and sustainable land use, this chapter studied the profound connotation of the appraisal of sustainable
land use, and referring to the major theories of sustainable land use evaluation already present, con-
structed a complete system of indicators and methods for evaluating the sustainable land use. And finally
a brief evaluation of the sustainability of land use in China was made according to this indicator
system.

Chapter Six: Regionalization of sustainable land use. Regionalization of sustainable land use is one
of the major judges for the governments to formulate the land use projection, regional land use policies
and to allocate agricultural production. And it will play an increasingly important role for all the regions
to coordinate the man-land relations and to assure food security in 21 century.On the basis of thorough
analysis of the main principles, indicators and methods of regionalization of sustainable land use, we
can divide the whole country into four main regions and 14 subregions. Furthermore this chapter ana-
lyzed the characteristics of land resources and its utilization in all the different regions.

Chapter Seven: Strategies for sustainable use of land resources.To develop land resources ratio-
nally and to apply the sustainable land use are the basis for the social and economic sustainable devel-
opment of the whole nation . Sustainable land use should be of technical feasibility, economic rationali-
ty, sustainability of resources and environment, and social equality, and it should be the human be-
havior of high self-consciousness. According to the present situation of land use and the major prob-
lems, this chapter pointed out the guideline and principles of sustainable land use of our nation, and
put forward some useful suggestions in management, regulation, policy and technology for the sustain-
able land use in China.

Part two is mainly case studies, which is composed of six chapters. Thorough studies of environ-
mental conditions of the formation and evolution of land resources, developing history and present situ-
ation of land use, land production potential, sustainable land use pattemns and the key measures and
policies have been implemented for each of the pilot counties,

Authors of all the chapters of the book are listed as follow:

Preface: Tang Huajun, Chen Yougi;

Introduction: Chen Youqi, Tang Huajun;

Chapter One: Tang Huajun, FEric Van Ranst, Zeng Xibo, Ye Liming;



Chapter Two: Zeng Xibo, Chen Yougqi;

Chapter three: Chen Youqi, Zeng Xibo;

Chapter Four: Chen Youqi, Peter H. Verburg;

Chapter Five: Tao Tao, Luo Qiyou;

Chapter Six: Tang Huajun, Luo Qiyou, Chen Erdong;

Chapter Seven: She Guogiang, Chen Youqi;

Chapter Eight: Ren Quansheng, Zhu Wensheng;

Chapter Nine: Pan Jingwen, Zhang Dongsheng, Liu Chaoxue, Liu Yong, Jiang Longzhao;

Chapter Ten: Yao Zhongqing, He Zengwen;

Chapter Eleven: Xiong Xianjue, He Qibing, Gu Jinghui, He Guofang, Guo Suwen;

Chapter Twelve: Wang Yiming, Wei Xin;

Chapter Thirteen: Wang Hongcheng, Xu Linlin;

The manuscript is integrated by Chen Youqi, Tang Huajun, Zeng Xibo, Tao Tao, Luo Qiyou,
and finalized by Tang Huajun and Chen Youqi.

Sustainable land use is related to a very broad content, which can’t surely be entirely covered by
this book. Here included is only what summed up from our project research, and most possibly this
book can not be said to be systematized. Qur purpose is to exchange ideas with scholars and experts do-
mestic and abroad, to try to provide some scientific foundation for the policy-decision of administrative
organizations of land use management and production. We hope sincerely that the come-out of this book
will really help to push forward the research of land resources and land use in China.

We appreciate very much for the financial support both to the project research and the publication
of this book from Belgian Ministry of Cooperation and Development, Agricultural Ministry of China,
Institute of Natural Resources and Regional Planning of Chinese Academy of Agricultural Sciences, the
Publishing Fund of Chinese Academy of Agricultural Sciences.And we'd like to devote our achieve-
ments to all the helpers.

We shall be very grateful if you can point out generously the mistakes or improvements of this
book .

Institute of Natural Resources and Regional Planning

Workgroup of “Elaboration of Agro-regional Development Models based on a
Sustainable Use of Land Resources in Different Zones in China”

June 30, 1999
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