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PREFACE

The Loess Plateau in China enjoys a vast land with an area of 0.62 million km?
and rich natural resources such as light, heat, land, petroleum, gas and coal,
which arerfavourable for the creation of agricultural, forestry, livestock and energy
resources producing bases, occupying an important strategical place in the future de-
velopment in China. However, water and soil erosion, droughts and water deficien-
cy are the major constraints in developing national ecnomy in most part of this re-
gion falling into the semi-arid and arid area.

For more than thousand years, many irrigation works have been constructed in
order to prevent and resist droughts and develop agricultural production over the
vast loess land, which have brought about great benefits. Nevertheless, largely ow-
ing to the natural condition constraints, these irrigation works are gradually suffer-
ing from serious shortage of river water resources. Particularly, during the spring
and summer droughts, either there is water shortage in the river or the river water
with heavy sediments can not be used in irrigation, thus, further intensifying
droughts so that crops fail to harvest, with the disasters caused. On the one hand,
the irrational irrigation has resulted in imbalance between supplement and drainage
of groundwater so that groundwater table rises by a wide margin, resulting in wa-
ter-logging and alkaline disaster. On the other hand, Over-exploration of ground-
water has led to overdrop of groundwater level, causing a reduction in the outflow
of wells or making some pumping wells lay wasted in great numbers. The occurence
of the contradictory situation of either droughts and water deficiency or water-log-
ging and alkaline disater in the irrigation district over the loess pluteau has reflected
the obvious imbalance of groundwater circulation. The consequences of this imbal-
ance have seriously hindered the development of national economy in Shaanxi, Gan-
su, Ningxiaf-’ Inner Mongolia, and Shanxi and also harmed the ecoenvironmental
improvement.

The occurence of contradiction between droughts and water-loggings as well as
alkaline disasters over the irrigated land mentioned above widely exists both at home
and abroad apart from the vast arid and semi-arid areas on the loess plateau. In the

case of the increasing shortage of water resources, how to try every means possible
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to solve the above mentioned contradictions and enlarge water resource guarantee
and improve irrigation conditions, thereby to achieve the sustainable developmont in
the irrigation districts, depends on to a decisive extent whether people are able to
conform to the laws of water cycle and to use the advanced science and technology
to achieve the favourable conversion, regulation and control of three waters rainfall
water, surface water (river water), and groundwater (including soil water) .

Early in 40 years ago there were papers published to deal with the conversion,
regulation and control of three waters, which could be considered as the conversion
of three waters in production practice with a long history. Early in the 60s, China
dug wells in som; large-sized gravity flow irrigation districts to realize the combina-
tion of wells with irrigation canals so as to achieve simultaneous use of two waters
since the 70s, over all view and unified management of three waters and theory of
conversion of three waters have been definitely presented whereby boosting the de-
velopment of cause of water conservancy. For instance, diverting the waters from
the Yellow River for irrigation in Henan and Jinhui irrigation district have made sig-
nificant achievements in realizing the simultaneous use of surface water and ground
water, the combination of wells with canals and control over droughts, water-log-
gings and alkalinization.

In recent 40 years, the United States, the former USSR, Japan, German,
India and Pakastan, etc have carried out much research work on the use of surface
water to supplement groundwater and the united utilization of ground water and
surface water as well as practical production activities and accumulated much experi-
ence which should be worth borrowing and obtained the valuable achievements.

However, these foreign achievements have focused on engineering technology
and solutions to computation models, and revealed little on the conversion mecha-
nism of three waters perse, as a result of which the correct design of regulating and
controlling engineering is affected; and the correct evaluation of water resources in-
cluding water resources in irrigation district is hindered; and so is the case particu-
larly in the loess region. For instance, in evaluating water resources, water supply

degree , a valve is always given at random . It is just because of inaccurate value
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taking that results in serious error. why is to be in this case is that there is little re-
search on water supply degree which can reflect water release mechanism of water-
bearing layer. Therefore, there is short of the definite theoretical guidance in decid-
ing a values just as chapter 6 in this book will deal with it in details. Accordingly
the progress in the enterprises of water science, water resource construction, hy-
drology and geology is further required nowadays by the new situations to carry out
indepth study of conversion mechanism of three waters with the corresponding re-
sults obtained so as to provide theoretical bases for the accurate evaluation, rational
regulation and control, effective exploration of water resources and scientific man-
agement.

This monography is just the reflection of the latest research achievements in
this respect. The achievements have been obtained by the Authors in the course of
completing two projects financed by the Foundation. The two projects— {Research
on Conversion Mechanism of Three Waters and Optimal Regulation and Control
Patterns of Water Resources in the Irrigation Districts Over the Loess Plateau) was
approved by The office of Science and Technology Foundation of Shaanxi Institu-
tions of Higher Learning, and {Research on Conversion Mechanism of Three Wa-
ters and Regulation and Control Patterns in the Irrigation Districts on the Semiarid
Loess Tableland) was financed as the corollary project by shaanxi science and Tech-
nolgy commission.

The above achievements are obtained mainly from the irrigation districts in the
loess tableland areas as the representative, which are introduced in 10 chapters in
this book. The main creative contents include the indepth realization of rainfall wa-
ter infiltration, field experiment of irrigation water infiltration and some related
mechanism, the indication of water releasing in water-bearing layer, the promotion
of accurate measurement of water supply degree theory and method, the establish-
ment and systematic research of the concept of “new aquifers” in the irrigation dis-
tricts, and the establishment and solutions of new models for regulation and control
computation of three waters in the irrigation districts. What have been introduced

in the book come from the theoretical promotion of practical study , mechanism
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indication, new creation in practice and selection of research methods, etc. Accord-
ingly, this book is bound to push forward the enterprise of optimal regulation and
control of water resources, to enrich the treasury of water science, to fill out the
discipline contents of hydrology, hydrogeology, and water resource science, to
deepen the realization of the loess groundwater by the people and to boost the devel-
opment of water conservancy construction and irrigation enterprises over the loess
plateau.

The book consists of 10 chapters, whose contributors are chapter 1 by Li Pe-
icheng, Liu Junmin, chapter 2 by Ma Yaoguang, chapter 3 by Wei Xiaomei; chap-
ter 4 by Zhang Jiangwen; chapter 5 by Wang Xiaoxia; chapter 6 by Li Peicheng;
chapters 7 and 8 by Liu Junmin; chapter 9 by Wei Xiaomei and chapter 10 by
Zhang Yiqian. Assisted by comrades Liu Junmin, Wei Xiaomei and Zhang Yigian,
Professor Li Peicheng has completed all the compilation of this book.

The authors would like to extend their profound gratitude to Miss Zhang
Huigin who has prepared all the drawings and maps, senior Experimentor Chu
Yangrui, associate professor Guo Jianqing who have devotod their efforts and wis-
doms to basic research work on this book.

Profound gratitudes are also extended to Miss Li Yanmin who has made an im-
portant contribution to the publication of this book.

On the eve of the coming of the 21st century and the 50th anniversary of na-
tional day of the founding of the peoples Republic of China, the book has been pub-
lished. The authors are feeling specially very happy and also sincerely expect to
have critisisms and suggestions from the experts, scholars and friends, for there

must have been some errors because of Lack of experience and detailed work.

Li Peicheng
In the ancient City- Xi’an
August. 1998
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