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Brief Introduction

This is an academic book associated with the research of dryland agricul-
tural ecosystems in semi—arid areas of Northwestern China. The book is made
up of two parts.

The first part of this book consists of Chapters 1—6. In Chapters 1, 2 and
3, the relationships of dryland crops and water environment are discussed by
focusing on studies of the temporal and spatial variational characteristics of soil
moisture in croplands, the laws of water consumption and soil moisture
deficits, and the equilibrium characterization of precipitation supply and de-
mands at different phenostages of crops based on the data of field observations,
In Chapter 4, the ecological suitability of natural precipitation for crops growth
is defined and evaluated by developing a mathematical model. In Chapter 5, the
agronomic yield, precipitation production efficiency and water use efficiency are
calculated and compared for varying crops studied, and at the same time the
correlations between cropyield, water consumption and water use efficiency are
analysed. In Chapter 6, an overall evaluation of the ecological and economic
benefits for some crop rotational systems studied is carried out using method of
the Analytical Hierarchy Process (AHP).

The second part of this book consists of Chapters 7—10. In Chapter 7, a
new pattern of Runoff Storing and Supplemental Irrigation Agriculture
(RSSIA) which is adaptable to semi— arid areas, particularly in semi— arid
mountainous areas in China is put forth in context of a systematic analysis of
the agricultural environmental conditions, the historical and current status and
problems involved in the development of traditionally dryland agriculture. In
Chapter 8, from an angle of hydrology the relations among rainfall, runoff and
runoff collection efficiency pertaining to layout and planning issues of RSSIA
are discussed in detail. In Chapter 9, the several methods of rainfall — runoff
models are reviewed and the practical aspects of using the methods are stressed
with the discussions of some actual applications of these models. Chapter 10
presents a detailed discussion on engineering technology system to be based up-

on by RSSIA. Although the system is simple, a number of different techniques
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is involved, including the collection and storage of rainwater runoff from treat-
ed or untreated catchment areas; an efficient use of the stored rainwater for
crop’s supplemental irrigation by means of a water —saving irrigation system;
and the selection of highly effective agricultural production modes in order to
get higher yield from irrigated fields than that of traditionally dryland fields.
The book can be used as a reference for people who are engaged in re-
search work in the following fields of study such as agriculture, agricultural re-
sources management, meteorology, hydrology, geography, agricultural ecolo-
gy, agricultural eco-economics, agricultural economic management, rural social

ecology, and other social sciences.
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