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Table 1- Charactristic of soil texture

o S, EULFIE
SBocay Sand St  Clay Particles
Soil texture (%) 2oy G0
! Depth (cm)
) e 105 4875 4075 0-25
Silty Clay
Ao g5 5175 3875 25-50
Silty Clay Loam
e 15 4875 3975 50-75
Silty Clay Loam
wdensh g5 537 3gg 75-100
Silty Clay Loam
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Table 2- The average of statictical indices in advance phase

Jee 2
N E(%) RA(%) Eg(%)
- "w)d _‘ 1.0912 9.12 98.76 9.588
(Zeroinertia)
(Sl e 11318 1318 98.39 21.33
(Kinematic wave)
a5
20 2
P 'S jff Xp=1.0912X0
s £ L t‘* RZ=0.9876
s B 30 .
) =
:1 g 5 *, %
= £ 15
g 8
3 10
0
0 5 10 15 20 25 30 a5 40 45

(4853] (ofly Loty Gl

Actual advonee o (1odn)

o oo 2] Jo Brargh 0 (6 rdans g (2Bly (59 by, loj ) 510903
Figure 1- Actual and simulated advance time with Zero inertia model
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Figure 2- Actual and simulated advance time with Kinematic wave model
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Table 3- The number and percentage of total irrigation
(In advance phase with E,<20%)
Je S oyl Jae SloisS 9o Jo
M odel Zeroinertiamodel  Kinematic wave model
hel Sl 27 27
Number of total irrigation
b )bl slas
E, > 20% 25 3
Number of irrigation with E;>20%
PRI
9259 11.11

Precent of reasonably
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Table 4- Evaluation of Zeroinertia and Kinematic wave models with different lengths and dischar ges

axgn Job

> .
The lengh of f o duel P ooy p2eosy E(%) A
elengh of furrow  pjscharge (%) (%) E,.(%)
Model
(m) (I/s)
o o 9.13 99.03 167  1.0167
Zero inertia
100 Soslens
ST T 17.51 99.83 843  1.0843
Kinematic wave
o )
Z’“" o "t’ 16.18 99.7 1949  1.1949
60 125 ii'f'a
[T 28.96 99.91 2728 12728
Kinematic wave
Ao s 9.07 09.94 234 10234
Zeroinertia
150 Solens
T e 21.43 98.93 1066  1.1066
Kinematic wave
& ol
7o 8.125 99.92 73 1.073
Zeroinertia
100 Soilens
T e 21.437 99.83 1206 1.1206
Kinematic wave
Z’“ ! 1743 9974 27 1267
80 1.25 ‘_:i‘l:'ge”'a
e ey 25.37 99.85 3047  1.3047
Kinematic wave
Ao g 9.68 9966 1364 11364
Zero inertia
150 SoslenS
e T 215 99.37 1863  1.1863
Kinematic wave
2 )
7 e 97 99.44 578 10578
Zeroinertia
100 Sylors
e T 17.65 99.65 8.3 1.083
Kinematic wave
Z’“ o ’“t" 15.01 99.95 3 1.03
100 1.25 ii':;er'a
e 85 26.95 99.86 726 10726
Kinematic wave
Z"a" o ’“t" 5.25 99.9 11 111
g et
e 90 2251 99.73 14 1.14

Kinematic wave
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Table 5 Comprasion between obser ved and simulated parametersin advance phase

Sl 9 i o)

9,8 Jgb o g B9 b oo Calculated advance time
Thelengh of furrow Discharge Actual advancetime (min)
(m) (I1s) (min) SileS zg0 Jo oo o gl Jo
Kinematic wave model Zeroinertia model
1.00 17.13 18.83 17.61
60 125 19.22 24.66 23.72
1.50 14.12 15.77 14.35
1.00 29.35 3291 3211
80 1.25 27.37 36.57 35.81
1.50 26.25 32.07 31.21
1.00 38.17 42.99 42.28
100 1.25 35.74 40.89 40.10
1.50 33.86 35.94 35.07
A3 o i 1y 138l p 3 b (giludnd (g9 5 Sopi (F) B (V) sloJSd digad olgie 4 i o0
Advaner: | Reenscinn
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Figure 3- Simulated advance and recession of flow with Zero inertia model (L=60 (m) and Q=1 (l/s))
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Figure 4- Smulated advance and recession of flow with Kinematic wave model (L=60 (m) and Q=1 (I/s)
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Figure 6- Simulated advance and recession of flow with Kinematic wave model (L=100 (m) and Q=1.5 (I/s))
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Figure 7- The profile of moisture and infiltration depth in furrow with Zero inertia model (L=60 (m) and Q=1 (l/s))
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Figure 8- The profile of moisture and infiltration depth in furrow with Kinematic wave model (L=60 (m) and Q=1 (l/s))
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Figure 9- The profile of moisture and infiltration depth in furrow with Zero inertia model (L=100 (m) and Q=1.5 (I/s))
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Figure 10- The profile of moisture and infiltration depth in furrow with Kinematic wave model (L=100 (m) and Q=1.5 (l/s))
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Introduction: Surface irrigation methods are the most common methods for irrigation of agricultural land.
These methods are superior to sprinkler, drip and underground irrigation, because they have lower costs of
funding and implementation, is inexpensive, needed maintenance of equipment is simple and does not require
skilled labor. New requirements for the use of municipal water, energy, industrial, and military intends to further
improve the performance of surface irrigation systems. In other words, the low efficiency of surface irrigation is
not related to the method of it, but the weakness is because of the design, implementation and management.
Due to the specia place of Khuzestan province in southwest of Iran in agriculture and applied surface irrigation
for most of the farms in this province, in the present study was simulated water flow in furrow irrigation by using
WinSRFR4.1 and the optimum length of furrow was determined in the experimental farm of the Water Sciences
Engineering Shoshtar University. For this purpose, advance and recession of flow were simulated by Zero inertia
and Kinematic wave model and result were compared with observed data.

Materials and Methods: In order to calculate and predicte advance and recession curves field measurement
is necessary, but it takes a lot of time and cost. Therefore, the use of mathematical models and software for
access information is important. In this research the amount of advance in furrow irrigation was measured and
the results were compared with simulation of WinSRFR4.1.Field experiments was conducted in the research
field of Water Sciences Engineering Shoshtar University. Data were collected from three furrows. The lengths of
them were 60, 80 and 100 meters. Irrigation was performed under three discharges (1, 1.25 and 1.5 L/s), with
three iterations. Three experiments furrows were provided which central furrow was for measurement data and
side furrows were as buffer furrow. Before experiment in order to determine soil texture undisturbed soil
samples were prepared from four depths 25-0, 50-25, 75-50 and 100-75 cm. Soil texture was determined in
laboratory using the hydrometer method. The water supply was transported by pumping the water to the farm.
This research was conducted in the winter of 2012 and spring of 2013. The end of furrow was opened. Input and
output flows were controlled with W.S.C flume. Infiltration data were also measured according to two point
method. Model using 27 set of field data was run and the results were compared with WinSRFR4.1 software. For
evaluating the results of the model were used Esfandiari and Maheshwari’s statistical method.

Results and Discussion: For comparison between measurement and simulation data Ly | A , R* and La
indices were applied. The results of this study indicated that the phase advance of predicted values for all models
is greater than the observed values. The average relative error rate of zero inertia models was 9.588 percent
which indicated that Zero inertia models is the best model to predict the advance phase. The worst predictions
were for Kinematic wave models with an average relative error equal to 33.21%. According to the results, the
value of A and 7 for the Zero inertia model was 1.0912 and 98.76 respectively. The amount of error of field
parameters such as; infiltration characteristic and hydraulic resistance are important for selection of model. So,
for adjusting the amount of error in al models to predict an acceptable threshold tolerance was defined.

Conclusion: According to the results, Zero inertia and Kinematic wave models estimated advance time more
than real condition. The results of the Zero inertia model were closer to measurement data than a Kinematic
wave model. The maximum relative error was in discharge equal to 1.25 (I/s) in al models. With increasing the
length of the furrow and input discharge the relative error of zero inertia models will be decreased. The results
represented that in low discharge the infiltration depth was increased. Findly, it can be concluded thatthe zero
inertia models are suitable for the study area and in study area, suitable length of the furrow is 100 (m).

Keywords: Advance Phase, Kinematic Wave Model, Zero Inertia Model

1 and 4- Assistant Professors, Irrigation and Drainage Department, Faculty of Water Science Engineering, Shahid Chamran
University of Ahvaz, Iran

(*- Corresponding Author Email: mona_golabi @yahoo.com)

2- M.Sc. of Irrigation and Drainage Engineering, Faculty of Agricultural and Water Sciences, Islamis Azad University, Shoushtar
Unit, Iran

3- Assistant Professors, Water Engineering Department, Faculty of Water Science Engineering, Islamis Azad University, Dezful
Unit, Iran



