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Grey relational analysis of the quality sensitivity for the border irrigation

WANG Zhitao', JIAO Xiyun®, LU Jian’
(1. Anhui Survey and Design Institute of Water Conservancy and Hydropower, Hefei 230088 , China ;

2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)
Abstract; There are many influencing factors of irrigation quality in the border irrigation, and it is important to
analysis the quality sensitivity of these factors. Based on the results of field experiments, the grey correlation
analysis was combined with the WinSRFR model and uniform design to study the factor sensitivity on the irrigation
quality of border irrigation. The analysis shows that the sensitivity of the factors for border irrigation can be listed
according to the order from large to small as: inflow cutoff G, unit discharge ¢, surface roughness n, border length
L, infiltration coefficient K, infiltration index o, and longitudinal slope of border field Z. The irrigation quality is
more affected by the irrigation technology than the natural elements. During the design and management of border

irrigation, it should be taken more attention on the controlling accuracy of irrigation technology.

Key words: border irrigation; uniform design; irrigation quality; irrigation technology; grey relational analysis;

sensitivity analysis
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Table 1 The U,;(12") uniform design scheme and related irrigation quality

J% L m‘fl/ o G - -K;in*“ , n V/ E, D, E, Y
1 2.30 0.727 100 8.45 0.808  0.0573 0.00252  0.028  0.000  0.733 0.254
2 2.75 0.781 130 5.20 0.628  0.0429  0.00230  0.995  0.512  0.683 0.730
3 3.20 0.835 95 10. 40 0.448  0.0285 0.00208  0.995  0.869  0.683 0. 849
4 3. 65 0.889 125 7.15 0.853  0.0141 0.00186  0.011 0.315 0. 900 0. 409
5 4.10 0.943 90 3.90 0.673  0.0621 0.00164  0.889  0.722  0.767 0.792
6 4.55 0.997 120 9.10 0.493  0.0477 0.00142  0.820  0.803 0.983 0. 869
7 5.00 0.700 85 5.85 0.898  0.0333 0.00120 0.937  0.020  0.667 0.541
8 5.45 0.754 115 11.05 0.718  0.0189  0.00098  0.493  0.040  0.767 0.433
9 5.90 0.808 80 7.80 0.538  0.0669 0.00076  0.994  0.904  0.583 0.827
10 6.35 0.862 110 4.55 0.943  0.0525 0.00054  0.535  0.327  0.883 0.582
1 6.80 0.916 75 9.75 0.763  0.0381 0.00032  0.651 0.613 0.967 0.743
12 7.25 0.970 105 6.50 0.583  0.0237 0.00010  0.951 0.979 1.000 0.977

7 : WinSRFR BRI, BESEHCA 1.5 m, fEMI T /K EH D, BN 60 mm,
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