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Foreword

Water resources, as a kind of natural resources is of great
importance for the national economic establishment and the
progress of human society. However, water resources is a natu-
ral resource with the limited amount and the contridiction be-
tween the limited resource and the evergrowing need, i. e. that
between need and supply of water resources is increasingly
acute., Since 1960’ s, the research work on the assessment,
development and utilization of water resources has carried out in
different regions of the world.

Assessment on water resources began with the evaluating
work on surface water resources and underground water re-
sources. Based the evaluation of surface water and underground
water and deducting the overlapping part during the inter-trans-
formation, the total amount of water resources calculated in a
catchment or a region, i. e. locally formed surface water and un-
derground water yield, exactly is the concept of water resources
and its basic appraising method and is to be called traditional wa-
ter resources. The traditional water resources is gravitational
water resources and it can meet the water use requirements in
different aspects through diversion, conveyance, pumping, stor-
age and circulating use, etc. The traditional water resources is a
kind of very valuable natural resources, so people should cherish
it and elaborately protect it. The results given by water re-
sources assessment in China and other countries in the world are
exactly the evaluation on the traditional water resources.
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Known from the process of land water cycle, if some details
are ignored, the input of land water cycle system is atmosphere
precipitation which finally transforms into three types, such as
surface water, soil water and underground water jointly compos-
ing the land water resources system. In another words, the natu-
ral water resources in a catchment or a relatively large region is
the local precipitation, which equals to the sum of surface water,
soil water and underground water. Through many years’ study,
the identical understanding on the assessment of surface water
and underground water resources has already acquired in the a-
cademic circles. And the assessment successfully provides scien-
tific basis for water use department.

Though soil water has been used by land vegetation (in-
cluding crops) and has been given great attention by agronomists
and farmers, the common ideas on the issues whether soil water
belongs to the category of water resources and how to evaluate it
quantitively have not been gained. Even the scholars who use the
term of soil water resources have not got the agreement on un-
derstanding its connotation. The preliminary analysis and discus-
sion on the assessment of soil water resources has carried out in
the want of the study and idea exchanging in order to deepen the
understanding on soil water resources assessment.

We carried out the experiments and observations taking Lu-
ancheng Ecological Station, Chinese Academy of Sciences (CAS)
representing the piedmont plain of North China as a case study
site and also collected the related data from Nanpi Station,
Yucheng Station and Fengqiu Station to analyse the soil water
resources in the North China Plain. At the same time, we also
analysed the experimental data from Hailun Station, CAS repre-
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senting black earth region in Northeast Songnen Plain and
Changwu Station representing the dry farmland in the Loess
Plateau to know the situation of the Northeast Plain and the
Loess Plateau.

This book is totally divided into four chapters. After simply
introducing traditional water resources, the concept of land wa-
ter resources system is put forward in Chapter 1. The authors
consider that soil water resources is an essential part of regional
water resources and give the expressing formula of the regional
water resources structure. The understanding and research ad-
vances at home and abroad on soil water resources have stressed-
ly reviewed in this chapter. At the beginning of the 1980’ s, al-
most at the same time the issue on soil water resources began to
be explored both in Russia and in China. This is a new project on
water resources research proposed by the agricuitural production
practice, especially the dryland agriculture.

The issues on field water balance and soil water dynamics
are discussed in Chapter I , which is the basis for the evaluation
of field soil water resources. The observation and calculating
methods for the inputs and outputs of field soil water are dis-
cussed separately. The water balances of typical farmlands and
their characteristics of soil water dynamics in the different eco-
logical regions in northern China (the Northeast Songnen Plain,
the Loess Plateau and the North China Plain) have been given.

In Chapter 1, the heart of this book, the storaging condi-
tions and regulating capacity of soil water reservoir are firstly
analysed to give the storage capacity of soil water reservoir and
the effective reservoir size in different seasons in several places of
northern China. In the exposition of the principle for field soil



water resources assessment, the difference in soil water storage
and soil water circulating amount is stressed. Soil water involves
in water cycle, so using the soil water recharge and consumption
in root zone for evaluating its resource amount conforms to water
balance theory. Assessment on soil water resources includes
regional and crop evaluation. The catchment water balance equa-
tion at many year’ s average level is the basic method for evaluat-
ing regional soil water resources. The total catchment evapora-
tion or precisely evapotranspiration is the quantitive evaluation
for regional soil water resources. The resource value of soil wa-
ter depends on vegetation (including crops) use, but generally
crop growth season is just a period in a year. Therefore, field e-
vapotranspiration includes water recharge within crop growth pe-
riod and soil water zonsumption. According to this, the prelimi-
nary results on soil water resources assessment for major crops
in different types of region during research period (1991—1994)
are given. Field evapotranspiration includes crop transpiration
and soil water evaporation which show the structure of soil water
resources.

The utilization and protection are the important contents in
the researches of soil water resources. The crop root growth and
water uptake patterns, crop water consumption and optimal wa-
ter use, crop water use efficiency (WUE), and the relationship
between land cover, soil tillage and soil water use, etc. are dis-
cussed separately in Chapter IV. The reasonable use and protec-
tion of soil water can raise crop water use efficiency to reach the
aims of water-saving, high yield, and high benefit.

This research project is subsidized by the National Natural
Science Foundation Committee. Academician Liu Changming fre-
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quently cares for and gives instructions for this research work.
Associate professor Yuan Xiaoliang participated in this project
study being in charge of the field experimental work at Lu-
ancheng Station. During the research, associate professor Zhang
Xiying and Dr. Yin Yanfeng have provided and sorted out data
for us and discussed the related issues together with us. Director
Wang Shaoren, deputy director Lu Fubao of Luancheng Station
and the leaders of Hailun Station and Changwu Station have giv-
en us great support and help for the field experiments and obser-

vations. We would like to express our heartfelt thanks to them

all.

The authors
Dec. 1995 in Shijiazhuang
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