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China is a large agricultural country which is densely populated, and
the uneven distribution of water resources in space and time does not match
with the distribution of productivity. This is not only a prominent situation
of water resources in China at the present stage, but also a long-term basic
national condition in the future. The special natural conditions determine
that agricultural irrigation is an irreplaceable fundamental condition for the
development of agricultural production in China, and also an important sup-
port for national food security. Irrigation water use efficiency is normally
termed as irrigation water use coefficient in China. As an integrated reflec-
tion of agricultural irrigation water use management, irrigation technical lev-
el and irrigation areas’ status, irrigation water use efficiency is an important
indicator to measure the level of agricultural irrigation, as well as a basic pa-
rameter and the foundation for building of irrigation areas, management of
agricultural water, regional allocation of water resources, and formulation of
water-saving irrigation development plans. Irrigation water use efficiency
plays a very important role in the agricultural irrigation work.

Irrigation water use efficiency have been used as an important assess-
ment indicator of the socio-economic development both in the “Eleventh
Five-Year Plan” (2006 —2010) and “Twelfth Five-Year Plan” (2011 - 2015)
for National Economic and Social Development of People’s Republic of Chi-
na, and for its national water resources development in the same period. In
2012, the State Council unveiled “Views on the Implementation of the Most
Stringent Water Resources Management System” (State Council Document
No. 3, 2012), making specific arrangements to implement the strictest water
resources management system, and proposing to increase the irrigation wa-
ter use efficiency to 0. 53 by 2015 and to above 0. 55 by 2020. “National Ag-
ricultural Water-saving Qutline (2012 - 2020)” further clarified that the na-

tional agricultural water consumption will be basically maintained stable and



the farmland irrigation water use efficiency will be above 0. 55 by 2020. In
January 2013, “Assessment on Implementation of the Strictest Water Re-
sources Management System” was released by the State Council, in which ir-
rigation water use efficiency was defined as an assessment indicator for pro-
vincial government performance. In order to meet the requirements of the
new situation, it is of practical significance to carry out research on the theo-
ries and application of irrigation water use efficiency.

For these above-mentioned reasons, the Ministry of Water Resources
organized a nationwide test analysis of irrigation water use efficiency during
“Eleventh Five-Year Plan” and “Twelfth Five-Year Plan” periods, and will
continue to further deeply and widely of this work. Due to the complexity of
influential factors, however, there is much difficulty in the accurate determi-
nation and analysis of irrigation water use efficiency. In particular, the analy-
sis of water use efficiency in each link of irrigation process and in a large-
scale is more difficult and the systematic research is also less.

Since 2006, in the support of the Water Resources Department of Zhe-
jiang Province (WRD) and Zhejiang Institute of Hydraulics and Estuary
(H&E), the authors and other contributors have successively carried out
several studies on agricultural irrigation water use efficiency issues, such as:
“Test and Analysis of Water Use Efficiency in Irrigation Areas of Zhejiang
Province” (WRD Project, 2006 - 2009), “Test and Analysis of Irrigation
Water Use Efficiency in Zhejiang Province during the Eleventh Five-Year
Plan Period” ( WRD Project, 2006 — 2010), “Research on Canal Seepage
Characteristics and the Calculation Method of Canal Water Use Coefficient in
Irrigation Areas of Zhejiang Province” (Key technology project of WRD in
2007, No. RC0730), “The Determination Method and Application of Irriga-
tion Water Use Efficiency in Zhejiang Province” (Key research project of
H&.E in 2009), “Innovative Talents Team Project of Water-Saving and Pol-
lution Reduction Research in Rice Irrigation Areas of Zhejiang Province”
(Technology planning project of Zhejiang, No. 2010F20016), and so on.
All these works keenly explored and studied on the basic theory and test
analysis of irrigation water use efficiency.

This book is a systematic summary of the research results above. The
book is divided into five chapters, which mainly involve basic concepts and

index system of irrigation water use efficiency, test analysis methods of



various links of the irrigation water use efficiency, analysis methes of irriga-
tion water use efficiency on regional scale, test analysis and application prac-
tice of irrigation water use efficiency, and so forth. To sum up, the research
in this book makes new progress in following aspects:

(1) In the aspect of basic theories, the concept of irrigation water use
efficiency is proposed based on non-sufficient irrigation theory, and the irri-
gation water use efficiency index system is established including canal con-
veyance efficiency, canal system conveyance efficiency, canal system distri-
bution efficiency, field application efficiency, etc. By separating the canal
system water use efficiency of the canal system project efficiency and canal
system water management efficiency, this index system can better meet the
needs of irrigation area construction and water use management in practice.

(2) In the aspect of test and analysis methods, the still water test meth-
od of canal conveyance efficiency is improved and the calculation method of
canal system water conveyance efficiency suitable for multi-skipping canal ir-
rigation region in southern China, and the test analysis methods of irrigation
water use efficiency and field application efficiency based on non-sufficient ir-
rigation theory, etc.

(3) In the aspect of practical application, 103 canals within the domain
of Zhejiang Province are tested based on still water test method, and 9 main
types of formulas on the canal discharge and canal conveyance efficiency per
unit length in Zhejiang are established, and the reference table for canal con-
veyance per unit length for each type of canals is made. The water use effi-
ciency for different links of irrigation process in provincial scale is obtained
by test and analysis. The relationship between provincial canal lining rate
and canal system conveyance in various types of irrigation areas on provincial
scale is established, and the improvement potential of irrigation water use
efficiency and water use efficiency in different irrigation links in Zhejiang
Province is defined.

In the research process, there were more than 200 technicians partici-
pating in field tests and relative research work of this subject mentioned
above in Zhejiang province from Zhejiang Institute of Hydraulics and Estuar-
ys Rural Water Conservancy Bureau of Zhejiang, over 70 irrigation areas and
relevant local water resources departments at municipal, county (city, dis-

trict) in Zhejiang. The achievements of this book are the result of all parties’



efforts, and the crystallization of the collective wisdom. Hereby, on behalf
of the Writing Group, the author would like to express the heartfelt grati-
tude to all related personnel for their hard work and efforts.

Thanks for the guidance and assistance given in the research process by
the following experts: Academician Mao Zhi and Professor Cui Yuanlai from
Wuhan University, Academician Kang Shaozhong from Center for Agricul-
tural Water Research of China Agricultural University, Chief Engineer/pro-
fessor-level senior engineer Han Zhenzhong from China Irrigation and Drain-
age Development Center, Deputy director/Professor-level senior engineer Xu
Wenbin from Water Resources Department of Zhejiang Province, Professor-
level senior engineer Pei Yuansheng from China Institute of Water Resources
and Hydropower Research, Professor Guo Zonglou from Zhejiang Universi-
ty, Professor-level senior engineer Meng Guoxia from Water Resources and
Hydropower Research Institute of Shanxi Province, Professor-level senior
engineer i Anguo from Northwest Agriculture and Forestry University,
Associate Professor Cai Shouhua from Yangzhou University.

Thanks for the support and assistance given in the research process by
Professor-level senior engineer Jiang Ping, Senior engineer Jiang Haijun,
and Professor-level senior engineer Chi Junmin from Rural Water Conservan-
cy Bureau of Zhejiang Province.

This book is written by Jia Hongwei and Zheng Shizong., examined by
Professor-level senior engineer Chen Senmei and Ye Suigao. Meanwhile,
people who also take part in the edition and relative research include Cao
Honglei, Yan Lei, Chen Xue, Zhao Xiaobo, Wang Shiwu, Hu Guojian, Lu
Cheng s Qian Hao, Bian Zuming, Tang Haiyu, Wang Xiachong, Zheng Leil-
el, etc.

This book is the first monograph systematically focused on the irriga-
tion water use efficiency, aiming to inspire the people’s deep exploration
about related issues and promote corresponding work on irrigation water use
efficiency. For authors’ limited competency, your comments and correction

will be highly appreciated should there be any errors and immature points.

Author
December 2012, Hangzhou
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