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Foreword

Desertification and sandification as the most serious ecological problem of
China not only affected directly the socioeconomic development of the nort-
hem arid areas, but also imposed an effect on the atmospheric environment and
human life of locality and eastern China. To have a timely, accurate under-
standing of the current situation, trends and the driving forces of desertifica-
tion and sandification of the country, the forestry authority of the State
Council in accordance with the Desertification Combating Law of P.R.C as
well the obligatory demands of the UN Convention to Combat Desertification
in those Countries Experiencing Serious Drought and/or Desertification,
Particularly in Africa,regular national descrtification and sandification moni-
toring and assessment should be conducted in China, to build up reliable basis
for decision making and formucation and adjustment of desertification and
sandification comhating programme.

As a consultant of the desertification and sandification monitoring team of
China, I have had the honor to witness the whole pioneering , developing and
maturing process of the desertification and sandification monitoring of the
country. Desertification and sandification monitoring is a technically demand-
ing work, and a pilot work because so far no other country in the world has
conducted a similar inventory. Like other types of inventories, the desertifi-
cation and sandification inventory should well resolve several important issues.
Firstly, establishment of monitoring indicators are the foundation of the
desertification and sandification inventory. It is easy to establish monitoring

indicators but difficult to establish inventory indicators reflecting the main
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practical features of desertification and sandification and facilitating field
work. Secondly,remote sensing is a easy and quick tool technology for large-
scale inventory of desertification and sandification, but to the contrary of the
understanding by some people, remote sensing does not replace the main
work. The routine satellite remote sensing with limited resolution does not
identify accurately such microelements as ground vegetation, soil condition
etc. that are vital to the judgment making of the inventory. Field practices prove
that the traditional artificial survey remains advantageous in the determination
of the ground micro-factors. Therefore, integration of the two means is more
meaningful. Thirdly, for periodically conducted inventories, status quo data
of time spans should be obtained and comparisons should be made to find out
the dynamic features or trends. Comparable data is necessary and the simplest
method to rcalize such comparability is to have consistent uniform indicators
and methods for inventory work. However, like all other innovative activity,
desertification and sandification monitoring await continuous improvement
and development. Therefore, the relationship between innovation, stability
and consistency should be well dealt with to improve the comparability of the
data flows.

It is pleasing to see that the organizers of the monitoring have well resolved
this relationship, making the inventory results objectively and factually
reflect the situation and changing tendency of the desertification and sandification
in China and having the indicators and inventory means on continuous
improvement.

After an arduous time over ten years, a desertification and sandification
thematic monitoring system reflecting the national special condition and the
practical field situation of desertification and sandification of the couniry has
been come into being. While well conducting the national inventory work,

effective efforts are made regarding the monitoring work by permanent
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monitoring stations (posts), and thematic monitoring and studies of signifi-
cant or sensitive issues. The Dynamics of Desertification and Sandification in
China reflects the accomplishments of the thematic monitoring of the third
national desertification and sandification monitoring. By the delicate case
studies by the authors, the current situation, the development trend and
causes of the desertification and sandification are disclosed, and the deserti-
fication and sandification expanding areas, improved areas and the protec-
tion/ field measure impacts in recent years as well as other socially interested
issues are discussed. By the publication we tangibly feel the spatial time process
of desertification and sandification and the improvement endeavors made in
this territory in recent years. The related studies made by the authors should also
be a foundation for related decision-making in the future.

I am delighted to see that the acbievements from the desertification and
sandification monitoring have been applied in the general policy formation and
fieldwork conduction of the country. I sincerely hope that the desertification
and sandification inventory shall persist on the basis of relative stability,
innovative development and sound consistency.

The Dynamics of Desertification and Sandification in China with appeal-
ing illustrations is a specialized book with moderate academic strength and
practical applicative value. Congratulations should go to the honored authors
who allow us and the people that care for the human survival environment an
opportunity to understand in depth and width the desertification and sandification
issues of the country. I look forward to publishing of more works reflecting the
monitoring result and improvement achievement of the desertification and

sandification work in China.

By Shi Yulin

Academician, Chinese Academy of Engineering
December 2005
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Preface

Environment and development are dual concerns of the international
community, Desertification’ combating ecological improvement and sustain-
able development is an imperative hard task of the world. About two-thirds of
the countries of the world, one-fifth of the global population and one-fourth
of the land of the earth are now affected by desertification with a direct
economic loss about 42.3 billion US dollars every year. Desertification that
erodes the foundation of human survival and progress has become a source of
poverty and a constraint of socioeconomic sustainable development.

China is one of the countries with large area, wide coverage of and heavy
losses from desertification and sandification” in the world. Desertification and
sandification that threat the territorial safety, ecological security and sustai-
nable development and impede the prosperity of the Chinese nation, survival
and development of the nationality have become a serious hidden trouble of the
nation. Following the founding of P.R.C, Chinese government has paid great
attention to ecological improvement and issues regarding desertification and
sandification. Eor four times the State Council has convened national confe-
rences on desertification combating establishing principles and policies, In the
key affected areas such as grass planting and afforestation. Specifically, the
shelterbelt protection forest in the western part of northeast China started in

1952, the three-north shelterbelt protection forest system started in 1978 and

' Desertification is defined as land degradation in ari¢ ,semi-arid or sub-bumid arid areas a resulting from various
factors inchuding climatic variations and human activities. The degraded land thereby is desertified land,

2 Sandification is defined as land degradation indicated by sand/ gravel matetials in all ctimatic conditions and
us a result of all factors. The degraded land thereby is sandified land.
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more recently in 1991 the government initiated the National Desertification
Combating Program. Due to all these efforts, achievements were made and
the improved condition in some sandified or desertified areas is encouraging.

The desertification and sandification combating in China has already
undergone a hard experience since 1970s. With rapid increase of population,
the pursuit of pure economic benefits in sociceconomic development, sandy
wasteland cultivation, grassland overgrazing, deforestation, excessive
fuelwood and arenicolous plants collection, irrational water resource use and
artificial damages etc. had prevailed. In addition to the lack of input for the
prevention and control work, limited fieldwork scale, the treated/ improved
acreage turned out to he an undersize compared with the added desertified area,
leading to the continuously worsening condition of desertification and
sandification of the country since the end of the last century.

Upon the entry of the twenty-first century , the Chinese government raised
its attention to desertification combating and the development of the desertified /
sandified area by incorporating desertification /sandification management
oriented ecological improvement into the national economic and social deve-
lopment plan. Consequently several significant actions were taken, including
promulgation and execution of the Desertification Comhating Law, the first
of its type in the country and in the world; release of the State Council Decision
About Further Accelerating the Desertification and Sandification Combating
Work, formulation of the National Desertification and Sandification Combat-
ing Plan, and implementation of the six major forestry programs, grassland
protection and improvement program, small watershed integrated program
etc. With joint efforts from the local people, the steps of prevention/control of
desertification and sandification of China sped up. Since 2001, the annual
improved area reached 1.9 million hectares.

To have a full clear picture of the situation and trend of the desertification

and sandification of the country, build up scientific basis and decision-maki ng
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data for national desertification/ sandification combating, and to exercise the
obligations of the United Nations Convention to Combat Desertification the
forestry authority of the State Council organized in 1994 the first national
sandification inventory, and in 1999 the second national desertification and
sandification inventory. It has been proved that the inventory result played a
fundamental, contributive role to the decision-making of tbe ecological
improvement and field desertification combating work of the country. Up till
now a triple-level inventory system comprising macroscopic monitoring,
thematic monitoring and fixed position monitoring and reflecting Chinese
national practical condition has been initiated in the country.

The Desertification Combating Law of the People’ s Republic of China
stipulates that the forestry authority of the State Council should organize related
other administrative sectors to carry out inventories, statistics and analysis on
the nationwide sandification and desertification condition and publish the
results periodically. The Law made desertification and sandification inventory
a legal binding regular work. In 2004, the State Forestry Administration
organized the third national desertification and sandification inventory. With
ground survey and assisted with remote sensing image interpretation, the
latest technologies of remote sensing, GPS and GIS were adopted. Totally
more than 4,000 professionals participated directly in the inventory, 5.02
million ground compartments were zoned and surveyed, and 156 million
entries of data were obtained. While portraying the current condition and trend
of desertification and sandification of the country, the inventory assessed
practically the achievernents made and judged accurately the changes occurred.
The inventory concludes that the persistent expanding situation of desertifica-
tion and sandification in the country since the second half of last century has
been curbed preliminarily, and it is now a critical time of “stalement of

improvement and deterioration”.

The Dynamic of Desertification and Sandification in China based on the
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accomplishments of the thematic monitoring in the third national desertifica-
tion and sandification monitoring,is a collection of works contributed by the
special-topic monitoring team composed of scholars from over twenty institu-
tions of forestry, agriculture, water resources, meteorology, the Chinese
Academy of Sciences and other research institutes or universities. The book
covers the climatic change of northern China for the past five decades; the
current ecological improvement policies and their effect on desertification and
sandification over time; soil and water erosion, grassland degradation and
salinization conditions in northern in recent years; the dynamic condition and
causes of key desertified or sandified areas, and related countermeasures or
recommendations. The publication of this book intended to brief domestic and
international readers the current condition, spatial time changes of desertifi-
cation and sandification in China and to arouse attention of more interested
personages to the sandification and desertification issue of the country, With
limited time for the studies and compiling work, comments, corrections and

suggestions from the readers are expected and appreciated.

Zhu Lieke
December 2005
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