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Preface

The International Symposium on the Rational Utilization of Natural Resources and
Territorial Management of Arid Lands,sponsored jointly by the Arid Land Committee,
China Society of Natural Resources and the Ningxia Association for Science and Tech-
nology, was held from September 1—9,1993 in Yinchuan, capitgl of the Ningxia Hui
Autonomous Region. The UNEP kindly contributed US § 25,000 defraying the ex-
penses for inviting five scientists from the developing countries as well as for publishing
the proceedings.

Chinese and foreign scientists actively attended the Sympaosium,of which,were dis-
tinguished guests from the foreign countries (please see List of Participants).

The arid lands are widely distributed in the world, occupying about one —third of -
total land area. They account for even a larger proportion in China,as high as 52. 5 per
cent (including the whole Northwest Arid China, the middle and northwestern Tibetan
Frigid Plateau,and northwestern Loess Plateau of Eastern Monsoon China). In these ex-
tensive areas,there exist rich land ,mineral, solar energy and wind energy resources, as
well as a considerable amount of watar and biological resources;yet ,natural hazards and
environmental problems such as desertification, drought, salinization, shifting sand,
grassland degradation and soil erosion are also quite serious. How to make a better and
sustainable use of these natural resources and how to meliorate and control these envi-
ronmental porblems are certainly one of the most significant and urgent challenges in
modern world, Therefore, the Arid Land Commirtee, China Society of Natural Re-
sources, has recently sponsored international symposia on rational utilization of natural
resources and territorial management of arid lands once every four years. The first one,
jointly sponsored by the Xinjiang Branch, Chinese Academy of Sciences, was held in U-
rumgi, capital of the Xinjiang Uygur Autonomous Region (September,1985). The sec-
ond one. jointly sponsored by Inner Mongolia Association for Science and Technology,
was held in Hohhot, capital of the Tnner Mongolia Autonomous Region (August,1989).
This is the third one it is aiso the first large —scale international symposium to be held
in Ningxia,and thus ,so very welcome and supported by all the Ningxia people.

The Yinchuan Symposium was opened in the morning of September 2, 1993; Pro-
fessor Zhao Songgiao in chair. First, president Ma Yi—dun of Ningxia Association for
Science and Technology, tepresenting the Organizing Committee of the Symposium,
made a short repart . Then, Deputy Governor Ren Chixin of Ningxia welcame all partici-
pants (especially foreign guests) visiting Ningxia. The last speaker was Dr, T. Darn-
hofer ,Deputy Director,DC/PAC,UNEP,who gave a brief account of the UNEP's cur-

rent major tasks.




In the afternoon of September 2 and the morning of September 4, two plenary ses-
sions were held. 18 distinguished scientists including H. E. Dregne ,C. M. McKell,C. R.
Jastzold. R. H. Schmidt, D). W. Fryrear, M. A. Gardinc, M. D. ElKhalifa. Saburo
Tamuro,etc. presented their interesting papers. All these papers will be published in the
Proceedings.

In September 3 whole day and the afternoon of September 4, papers were presented
and discussed in four different sessions. Previously, the abstracts of more than 80 pa-
pers,both in Chinese and in English,bhad been printed together in one volume and dis-
tributed to each participant. Yet, owing to the limited space in the Proceedings, only a
part of these papers can be included and published in full pages, I must apologize for
such an omission.

From September 5--7, most of the participants made a delightful trip around the
Ningxia Hui Autonomous Region. They visited several successful desertification —con-
trol and oasis —making experimental areas,such as the Sapotou Railway Sand —Control
Experimen:al Area, the Guyuan — Haiyuan Irrigation Project (the Yellow River),the
Yanchi Desert— Transformation Experimental Area,etc. They also enjoyed many scenic
and cultural sites, such as the Xi Xia Imperial Tombs, the North Pagoda.the Sand Lake
,the Helan Montane Forest Reserve, etc.

In total, the Symposium received more than 120 high—quality academic papers sof
which, 37 are selected and will be published in the Proceedings. 28 papers are in English,
with Chinese abstract ;while other 9 papers in Chinese with English abstract. They are
grouped into four sessions:

1 Environmental problems and territorial management of arid lands , 16 papers{14
in English );

1 Rational utilization of water and land resources in arid lands, 9 papers (5 in Eng-
lish);

I Rationa! utilization of biological resources and agricultural construction in arid
lands, 7 papers {5 in Einglish);

N Regional development problems and strategies in arid lands,5 paper (4 in Eng-
lish). Finally, I wish to express my deep gratitude to all these authors for their close co-
operation. : Zhao Songgiao

Spring Festival ;1994
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WELCOME SPEECH AT THE OPENING CEREMONY
OF THE INTERNATIONAL CONFERENCE ON RATION
—AL UTILIZATION OF NATURAL RESOURCES AND
ENVIRONMENTAL MANAGEMENT IN ARID AREAS

Ren Qixing

(Vice Chairman, People’s Government of the Ningxia Hui Autonomous Region)

—A Brief—
Ladies,gentlemen and friends,

For more than one year’s hard working on preparation, the international conference
on rational utilization of natural resources and environmental management in arid areas
opens today in Yinchuan, an ancient city beyond the Great Wall. First,please allow me
to represent the government and the people of Ningxia to extend our warmly welcome to
you, experts who come from places all over the country,and especiallg come form other
countries. .

At the middle reaches of the Yellow River, Ningxia is one of the birtb places of the
Chinese nation. About 2,000 years ago,people in Ningxia started to divert water from
the Yellow River to irrigate their farmlands. For generations of development, the
Ningxia Plain becomes a beautiful and richly endowed oasis in the nortbwestern arid ar-
eas of China,

Ningxia is also located in the transitional area among the three realms of the coun-
try, namely, the Eastern Monsocon, tbe Northwestern Arid and the Frigid Tibetan
Plateau. The transitional characteristics of the physical environment make Ningxia a u- -
nique region in the world. It can be said that Ningxia is an ideal experimental area for
scientists in resources, environment, agriculture, and many other fields. As a matter of
fact, me.ny scientific achievinents have been made in the region. These include research
projects on desertification management,water and land resources utilization, saline soil
amelioration, oasis agriculture,climate,afforestation technology and grassland manage-
ment,

it is a pity that transportation and communication infrastructure in Ningxia are very
limited due to its remote location. For tbis reason, Ningxia is not well known by the
outside world. This conference is a great chance {or the science e'md technology circles in
Ningxia to exchange their views on resource utilization and environmental management
with foreign colleagues. Ningxia is enlarging its door opening to cutside world and deep-
cning its reform practices. 1 hope that this conference will enhance the international
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coorporation on scientific researches,
As the "Muslim Province” of China. Ningxia has its unique culture, rcligion and
¢ .tom. [ have the confidence that vou will he deeply impressed by the beautiful land-

scape and the unique culture of Ningxia, and I also hope that your trip to Ningxia leave

you a happy memory .

1 wish the conference be a very successful one and all the participants enjoy your life
in Ningxia.
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LAND DEGRADATION IN THE ARID REGIONS

H. E. Dregne

(International Center for Arid and Semiarid Land Studies,
Texas Tech University, USA)

1. Introduction

Development of arid lands became the focus of global scientific concern in 1951
when the United Nations Educational, Scientific,and Cultural Organization (Unesca)
sstahlished an arid lands committee. By 1956,the committee’s efforts had led to the ini-
tiation by Unesco of its Major Project on Scientific Research on Arid Lands. The project
ended in 1965 after publishing an outstanding series of reports on the physical and bio-
logical resources of drylands and the environmental impacts of human activities.

Results of the Unesco project demonstrated clearly that arid regions of the world
had suffered extensive human —induced degradation. It alse was obvious that degrada-
tion would become worse unless actions were taken to reverse the process (White,
1956). While technical solutions to the problem could be found, implementing the solu-
tions turned out to be difficult. Conservation of natural resources is not a high priority

item to people who are fighting for sirvival in a hostile environment.

2. Land degradation processes

Globally, the principal land degradation processes in the drylands are vegetation
degradation, water erosion, wind erosion, and salinization (Dregne,1983), Important
but less extensive are soli compaction and crusting, heavy metal pollution, and damage
resulting from mismanagement of industrial chemicals such as pesticides. The major
land uses which will be discussed here are irrigation, rainfed cropping (dryland
farming), and grazing.

Salinization, frequently accompanied by waterlogging, is the dominant degradation
threat on irrigated cropland. Water erosion, in particular,and wind erosion are the main
problems affecting productivity of rainfed croplands although dryland salinity does much
local damage to croplands in Australia, Canada, and the United States. On rangelands,
vegetation degradation is, by far, the principal human —induced problem. After the
vegetative cover had been reduced, water and wind erosion can become important. Veg-
etation degradation does nat always mean a reduction in vegetative cover. Overgrazing
can lead to estahlishment or expansion of undesirable shrubs, such as mesquite
(Prosopis spp. ), which may increase the total biomass while reducing production of de-
sirable species.

Soil compaction and crusting most commonly are associated with a loss of organic




