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Table 1 Specifications of borders

Data inflow rate Bed Manining 's Length k o fo
set (m3/m/min) slope roughness (m) (mm/min®) () (m/min)
(m/m) (n)
R-1 0.16 0.005 0.059 100 0.00076  0.689  0.00082
R-2 0.12 0.005 0.066 100 0.00437 0.318 0.00071
R-3 0.08 0.005 0.048 100 0.00612  0.322  0.00047
R-4 0.16 0.003 0.077 100 0.00381 0.568  0.00046
R-5 0.12 0.003 0.092 100 0.00176  0.710  0.00036
R-6 0.08 0.003 0.100 100 0.00712 0.181  0.00056
R-7 0.16 0.001 0.08 100 0.00819  0.559 0.0
R-8 0.12 0.001 0.071 100 0.0088 0.286  0.00059
R-9 0.08 0.001 0.073 100 0.00482  0.593 0.0
R-10 0.16 0.005 0.114 100 0.0194  0.074  0.0010
R-11 0.12 0.005 0.132 100 0.742 0.103  0.0007
R-12 0.08 0.005 0.154 100 0.436 0.687  0.00019
R-13 0.16 0.003 0.117 100 0.0084  0.084 0.00122
R-14 0.12 0.003 0.145 100 0.00138 0.066  0.00069
R-15 0.08 0.003 0.188 100 0.00603  0.588 0.0
R-16 0.16 0.001 0.146 100 0.00603  0.528  0.00032
R-17 0.12 0.001 0.116 100 0.00717  0.169  0.00087
R-18 0.08 0.001 0.130 100 0.00441  0.603 0.0
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Table 2 The results relate to the cut-off time for depth of water need in root zoon 110 mm

. Application .
Border opportunity Vo Taep = Ct,urtr?eﬁ Application efficiency with Difference
number time (m) (MiM)T ; efficiency (%) WiInSRFR column 7 and
(min) Y0 (min) (%) 8(%)
1 2 3 4 5 6 7 8
R-1 99.42 0.0256 21 87.4 87.6 79 8.6
R-2 126.04 0.0231 17.2 108.3 83.2 79 4.2
R-3 165.02 0.0149 7.2 157.8 87.1 85 2.1
R-4 114.4 0.0350 24.6 89.8 76.5 73 35
R-5 140.9 0.0328 32.7 108.3 84.7 79 5.7
R-6 162.4 0.0270 25.1 137.3 *100 100 0
R-7 103.9 0.0498 25.2 78.7 87.5 87 0.36
R-8 126.6 0.0498 411 85.4 80.5 80 0.47
R-9 194.9 0.0311 23.2 171.7 80.0 80 0
R-10 77.8 0.0372 12.8 64.8 *100 98 2
R-11 108.8 0.0349 11.6 97.3 94.2 89 5.2
R-12 202.7 0.0301 384 146.3 83.7 78 5.7
R-13 80.1 0.0434 26.4 53.7 *100 100 0
R-14 113.1 0.0431 39.5 73.6 *100 100 0
R-15 218.7 0.0395 395 180.3 76.3 75 1.3
R-16 113.7 0.0623 38.5 65.4 *100 97 3
R-17 108.2 0.0524 445 63.7 *100 100 0
R-18 206.6 0.0439 45.2 161.4 85.2 85 0.2
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Fig. 1 Relationship between opportunity and cutoff time
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Table 3 Results for the optimal length of the border

Border Initial lenght Optimal border Application efficiency with WinSRFR for S_trqrage
L ime
number (m) length (m) optimized length (%) (min)
R-1 100 114.06 93 56.49
R-2 100 118.73 97 74.01
R-3 100 114.82 96 105.4
R-4 100 130.73 95 55.79
R-5 100 118.07 93 86.56
R-6 100 99.84 95 69.26
R-7 100 114.47 97 22.10
R-8 100 124.27 96 39.42
R-9 100 124.86 99 87.84
R-10 100 96.36 95 13.06
R-11 100 106.14 93 29.17
R-12 100 119.51 95 103.93
R-13 100 78.12 95 6.7
R-14 100 80.31 96 18.59
R-15 100 131.11 94 89.36
R-16 100 95.16 96 7.97
R-17 100 69.46 94 *
R-18 100 117.40 98 63.01
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Abstract

The proper combination of cutoff time and lengths of border are among the criteria for high efficiency
in surface irrigation. The objective of this study was to determine cutoff time and the optimal distance
and flowrate in closed-ended border systems. The basic assumption in this method is that the point
along the field, where the lowest water depth permeates should receive water equal to the required
depth. For this purpose, the data applied were consisted of 18 vegetated and non-vegetated borders, and
bed slope of 0.001 to 0.005, Maning's roughness of 0.017-0.211, border length of 100 m and flow rate
range from 0.08 to 0.16 m3/min.m. After determining the cut-off time, the application efficiency
obtained using the method presented in this study was compared with zero inertia (WinSRFR 4.1)
model. The highest similarity of results was observed in closed end border for R-6, R-13, R-14 and R-
17 border with 0% difference and the highest difference was for R-1 border with 8.67% difference in
efficiency. Maximum efficiency was obtained in some border with decreasing length and in some
border with increasing length. Generally, it can be concluded that the application efficiency obtained
from both methods was close to each other.
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