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Study on variation of subsurface shape factor of border irrigation
based on water balance principle
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Abstract: In the traditional water movement models of border irrigation based on the principle of water volume bal-
ance, it was usually supposed that the subsurface shape factor was a constant value in the same border irrigation, which
affected the precision of models. Based on the principle of water volume balance and combined with dimensional analy-
sis, the variation of subsurface shape factor was studied and an empirical formula that could be used to compute the value
of subsurface shape factor was proposed. The results showed that the subsurface shape factor was not a constant value in
the same border irrigation, but it was variable along with the change of irrigation time, water advance distance and other
factors. The validity of the proposed method was verified by some existing literatures. The results showed that the preci-
sion of water volume balance model could be improved in simulating water movement process of border irrigation when the
variation of surface shape factor and subsurface shape factor was considered. The results also showed that the proposed
empirical formula was reliable in computing the subsurface shape factor of border irrigation.
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Table 1 The subsurface shape factor o_( ¢) under different infiltration parameter ¢ and x~ /¢~
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0.3 0.913 0.848 0.799 0.764 0.739 0.722 0.715 0.714 0.720
0.4 0.912 0.845 0.793 0.753 0.726 0.705 0.687 0.679 0.673
0.5 0.910 0.843 0.789 0.747 0.714 0.688 0.666 0.652 0.638
0.6 0.910 0.841 0.783 0.739 0.702 0.672 0.647 0.624 0.607
0.7 0.910 0.839 0.780 0.733 0.693 0.659 0.627 0.603 0.582
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0.9 0.909 0.833 0.772 0.719 0.674 0.634 0.600 0.570 0.542
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Table 2 Error in computing advance distance using the methods of this paper,

literature[ 8] and Alazba compared with kinematic wave (KW) model
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time /min 1Y Method of Method of Method of Method of Method of Method of
KW model Alazba literature[ 8 ] this paper Alazba literature[ 8 ] this paper
0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
10 41.6 45.1 40.9 41.0 8.41 -1.68 -1.44
20 78.8 82.7 77.2 77.2 4.95 -2.03 -2.03
30 112.6 116.6 108.9 109.6 3.55 -3.29 -2.66
40 142.9 147.9 140.7 140.2 3.50 -1.54 -1.89
50 171.6 177.2 167.9 170.0 3.26 -2.16 -0.93
60 199.6 205.0 195.1 197.4 2.71 -2.25 -1.10
70 226.0 231.4 222.3 225.2 2.39 -1.64 -0.35
80 251.4 256.8 245.0 250.5 2.15 -2.55 -0.36
90 276.1 281.1 272.2 273.3 1.81 -1.41 -1.01
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