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Tab.1 Basic parameters and infiltration parameters and roughness estimated by SIPAR_ID in furrow irrigation

WA WR/m o FE/m OWRWES, LHM HS T — B n
/m” +min k/m” +min ~¢ o
Gl 0.123 0.004 48 0. 698 0.121
G2 0.117 0.011 43 0.492 0.115
G3 0. 096 0. 006 43 0.657 0. 100
- o 0o 0,003 . G4 0. 168 0.003 77 0.742 0.082
5 ' ’ * G5 0. 264 0.003 73 0.598 0.088
G6 0. 150 0.007 12 0. 643 0.088
G7 0. 168 0. 006 79 0.725 0.087
G8 0. 180 0.003 86 0.704 0.084
F1 0. 136 0. 009 08 0. 598 0. 089
2 0.114 0. 008 60 0.520 0.104
N 60 1.0 0. 004 3 F3 0. 090 0. 006 26 0. 647 0. 096
F4 0. 131 0.009 87 0. 545 0.108
F5 0.124 0. 006 13 0. 692 0.114
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Fig.1 Measured values of advance trajectory compared with predicted values of typical furrows
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Tab.2 Error analysis of measured values and predicted values under the different simulation conditions

(b) EEH 12

T (EL 5 5% DA 40 20 0 5 22 OO L 55 52 D1 B4 A 5% 22

HE 7K B[R] ¢/ min

RS WY Ay /min Are/ %

S LD BEM2 BRI ORI U2 BOMS MO Bl B

Gl 21.50 22.05 19. 87 26. 12 0.32 0.92 1.89 5.71 10.28 16.92

G2 35.80 34.57 33.03 27. 40 0.57 1. 11 4.32 6.11 9.10 28.97

G3 45.50 44.90 44.52 36.73 0. 49 0.52 3.00 4.89 5.14 12.97

o G4 11.65 12.02 13.12 14.81 0.36 0.91 1.53 7.39 17.07 25.03
. G5 8.50 8.59 9.04 10. 14 0.23 0.41 0.79 8.33 10. 54 16. 36
G6 22.52 21.48 22.17 17. 48 0. 67 0.73 1.48 10. 12 10. 47 16. 53

G7 23.50 23.50 24.28 15.22 0.22 0.51 2.50 4.76 7.24 17.26

G8 11.00 11.28 12. 16 13.89 0.31 0.73 1.35 3.88 5.66 12.59

F1 29.50 28.67 29.73 23.72 0.44 0.56 1.96 3.88 5.66 12.59

F2 27.50 26. 55 26. 38 23.53 0.55 0.57 1.72 7.95 7.99 16.72

fE=R ] F3 45.00 43.85 44.40 48. 88 0.62 0.72 2.77 7.56 8.48 18.74
F4 29.50 28.73 28.25 26. 60 0.38 0.42 1.30 4.61 4.79 11. 67

F5 31.00 30.72 29.73 29.23 0.35 0. 60 0.95 6.15 7.82 10. 04

e 0.42 0.67 1.97 6.26 8.48 16. 65
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Fig.2 Measured values of irrigation performance compared with simulated values under the different simulation conditions
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Tab.3 Error analysis of irrigation performance of measured and simulated values under the different simulation conditions

THE K B AU B 5 SE B A X 1R 22 R/ %

W K B 50 16/ %
R a

BT 55 52 I0 LL AR

B2 5 S PI LA B3 5 LI LA

E(I D u E.s‘ E(I D u

E.s‘ E(l Du E\ E(I Du E\

Gl 88.74 88.76 5432  15.06  8.55
G2 91.25  82.31  88.47  9.48  15.82
G3 8521 74.54 86.16  2.65  6.67
G4 90.56 82.12  41.03  5.65  9.80
L G5  95.31  60.59  49.51  4.92

19. 34
G6 89. 57 83.26 70. 04 11.53 9.27
G7 88.28 70. 54 80. 68 9.88 10. 26

G8 93.41 83.35 42.81 6.95 8.63

17.71 15.17 7.35 5.94 15.17 5.01 41.25
5.96 9.48 13.57 1.72 9.48 9.88 16. 64
1. 41 3.09 9.16 1. 41 10. 85
7.96 5.65 9.32 19. 63 5.65

14.77 10.92
15. 85 34.22

6.04 4.92 20. 88 11.09 4.82 72.05 26. 24
7.08 11.53 10. 32 10. 65 11.53 15.40 12.55
11.55 11. 46 11. 44 14. 65 13.16 34.80 27.18

10.95 6.95 7.69 16.79 6.95 22.78 34.31

F1 86.23 70. 86 72.07 15. 85 18. 88
F2 91. 61 86. 49 59. 83 9.05 9.00
e F3 85.71 64.12 72.32 16. 56 15. 19
F4 92.56 88.21 74.52 9.23 6.41
F5 88. 54 74.35 70.91 12.83 8. 15

12.73 15. 89 21.34 16.20 16. 24 29.48 6.35
4.46 9.05 8.95 4.46 9.05 8.58 5.99
14. 08 16. 56 16. 09 15. 81 13.76 15.94 22.72
5.68 10. 83 8. 80 4.00 7.93 4.85 2.71
12.83 12.83 6.52 9.30 12.83 22.25 5.77

¥iE 9.97 11.23

9.11 10. 26 11.65 10. 13 10. 57 20. 90 18.99
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Tab.4 Basic parameters in furrow irrigation

W Wit g AB S K2
/m? +min =" k/m?-min " * a
W1 0.189 0. 006 36 0. 698 0. 085
w2 0. 143 0. 005 56 0. 687 0. 100
w3 0.172 0. 006 56 0. 688 0.110
W4 0.107 0. 005 75 0. 705 0.111
W5 0. 142 0.010 23 0.597 0. 099
w6 0.171 0. 009 39 0. 627 0. 088
w7 0. 194 0. 008 87 0. 580 0. 085
K AZF MRS R B 2 405 T 7K I HE U O
TR FOE 7K o AT A0, HG b 2% R K 1) i i A 1Y

B AR B 94 0. 097, 1 HE A B S 5l R
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Tab.5 Error analysis of advance trajectory and irrigation performance of measured and simulated values under the setting 2

15 7K I ] R S/ % 7K U e o AR R 2 TR TR AN R 2 Ry /%
A iy M ¢ v » YR ZE AR 22 » v
/min ¢ ‘ A g/ min App/ % ‘ )
W1 26.15 93.21 77. 82 79.98 0. 61 7.08 7.18 12.53 6.28
w2 32.48 91.45 79. 54 73.74 0.57 7.94 9.24 4.76 10.18
W3 31.96 98. 64 85. 47 94. 14 0.74 6.37 1.87 3.56 1.74
F W4 89.50 56. 89 60. 21 97.50 1.48 6.59 8.45 7.91 1.28
w5 58.65 66. 89 74.26 96. 72 0. 81 5.97 6. 14 0. 83 2.10
W6 42.85 77.59 84.5 98.75 0.74 8. 69 2.85 8. 14 0. 00
w7 24.32 95. 64 86. 06 78. 34 0.52 8.30 4.45 5.59 6.91
B 0.78 7.28 5.74 6. 18 4.07
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Effects of Spatial Variability of Soil Infiltration Characteristics and
Manning Roughness on Furrow Irrigation Performance

Nie Weibo' Fei Liangjun' Ma Xiaoyi’
(1. Institute of Water Resources, Xi’ an University of Technology, Xi’ an 710048 ,China
2. Key Laboratory for Agricultural Soil and Water Engineering in Arid Area of Ministry of Education
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Based on the furrow irrigation which was conducted in Yangling District with the clay loam and
sandy loam, effects of different combinations of soil infiltration characteristics and Manning roughness on
the water advance trajectory and irrigation performance were analyzed. The results show that the spatial
variability of soil infiltration characteristics has a great effect on the water advance trajectory and irrigation
performance. When optimizing the design of the furrow irrigation, the spatial variability of soil infiltration
characteristics must be taken into consideration. However, the spatial variability of Manning roughness
affects slightly on the water advance trajectory and irrigation performance. When optimizing the design of
the furrow irrigation, the average value of Manning roughness can be used in various irrigation ditches.
Based on the above results and verified field experiments, the results show that the average relative error
between the measured and simulated values of the water advance trajectory is 7. 28% , and the application
efficiency, distribution uniformity and storage efficiency between the measured and simulated values are
5.74% , 6. 18% and 4.07% , respectively.

Key words: Furrow irrigation Soil infiltration characteristics Manning roughness Spatial variability



