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Systematically Evaluating the Performance of Typical

Water-saving Irrigation Techniques
SUO Ying"?, WANG Zhongjing"**

(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China; 2. College of Water Resources & Civil
Engineering, China Agricultural University, Beijing 100083, China; 3. State Key Laboratory of Hydroscience and Engineering,
Tsinghua University, Beijing 100084, China; 4. State Key Laboratory of Plateau Ecology and Agriculture,

College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China)

Abstract: [Objective] This paper aims to resolve the issues involved in macro-scale evaluation of typical water-
saving irrigation technology and its future development. [Method] Literature survey and knowledge management
reconstruction method were used to analyze the characteristics of typical water-saving irrigation technology. Two
categories of indicators adaptability and economic efficiency were used to systematically evaluate the indices of
water-saving irrigation technology. The adaptability factors included eight indices: crop type, topography, water
quality, water source, soil permeability and soil salinity, and the adaptability factors included climate and difficul-

ty in management. The economic efficiency factors include field water use rate, irrigation uniformity, yield in-
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crease rate, investment, land saving rate and water saving level. Through refining each index score, we obtained
the assignment criteria. Using the Delphi method, we constructed the weight of each index calculated its final
score. [Result] The overall performance of micro-irrigation was the best with the scores of drip irrigation and mi-
cro-sprinkler irrigation being 2.42 and 2.77 respectively, followed by conventional sprinkler irrigation, water sav-
ing border-irrigation, surge irrigation and water-saving furrow irrigation. Small border irrigation was the worst,
with a score of 5.14. The scores of economic efficiency and adaptability of all irrigation methods had strong com-
petition. The development of those irrigation methods showed that the future irrigation would have good adapt-
ability and economic efficiency. [Conclusion] From the perspective of macro scale, irrigation technology has
been developing in the direction of good adaptability and economic efficiency. Improving the adaptability of in-
strument-based irrigation and the economics of non-instrumental irrigation is hence the future in developing wa-
ter-saving irrigation technology.

Key words: water-saving irrigation; comprehensive performance; evaluation; Delphi method
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Using the Green-Ampt Model to Analyze Enhanced Infiltration in

Slope Corn Field in the Loess Plateau
WANG Jian', MA Fan'?, MENG Qingian'’, MA Yuhong’, WU Fagqi'
(1.Northwest A & F University, Yangling 712100, China; 2.Ningxia Academy of Agriculture and Forestry Sciences,
Yinchuan 750000, China; 3. Xi’an Water and Soil Conservation Station, Xi’an 710000, China)

Abstract: [Objective] Cropping alters soil structure and hence hydrological cycle. This paper aimed to study the
influence of corns planted in slope on water infiltration and the water use efficiency. [Method] The experiment
was conducted on a slope with slope angle of 3° to 15°; the infiltration of an artificial rainfall was measured. The
infiltration process was simulated using the Green- Ampt model, and the steady infiltration rate was determined
based on the infiltration rate measured at the late stage of the experiment. We also calculated water deficit parame-
ter of the root zone soil and derived soil water infiltration processes based on the surface-runoff time and the pre-
cipitation intensity. [Result] The corn field intercepted precipitation and thus delayed the occurrence of surface
runoff. The capacity of the interception increased gradually as the corn grew. The efficacy of the tasseling period
in reducing surface runoff was most notable, with the average runoff time delayed from 4.69 min to 17.98 min.
The cumulative infiltration before runoff occurred was higher than that on a bare surface, increasing by 20.46%,
130.91%, 272.54%, and 235.93% respectively on the seedling, jointing, tasseling and late tasseling stages. The cu-
mulative infiltration in the corn field was also higher than that on a bare surface, increasing by 2.44%, 6.33%,
31.01% and 24.13% respectively on the above four growth stages. Planting corn increased soil hydraulic conduc-
tivity, thus improving its infiltration capacity and soil water content, compared to bare soil surface.[Conclusion]
The Green-Ampt model is able to simulate water infiltration in the slope planted with corn and the calculated in-
filtration rate can match with the measured date despite a slight overestimation because the model does not con-
sider the surface compaction induced by raindrops.

Key words: rainfall infiltration; sloping land; corn; Loess Plateau
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