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Table 1- Field data characteristics

a9 0o

1 2 3 4 5 6 7 8 9
Furrow NO.
>
e 1 15 2 1 15 2 1 15 2
Discharge (L/sec)
Snjere 0.216 0.1251 0.0174 0.1153 0.025 0.0675
Roughness coefficient
$3909 o p o5 0399 8568 5735 7115 0401
Inflow Volume (m?3)
o g, a9 &5 66 1334 829 1339
sl 65l Runoff Volume (m%)
9 _LS) e Goria o 254 170 140 273 182 157
| First Advance time (min)
irrigation 5 o 772 696 1053 873 827
o ek ol 913
Cutoff time (min)
R 01753 00274 00369 0163 009 01084 01155 0.1284 0.0528
Roughness coefficient
909 o p> cogs (039 BAIS 7ASL 1210 14997 9495 7166 8236
Inflow Volume (m?3)
] 9> g, sy 143 007 955 3544 21.97 1365 731  14.67
@95 6yl Runoff Volume (m?)
Second Sopa e 70 189 153 153 2713 262 390 238 131
irrigation Advance time (min)
ol alad ol oi7s3 20 780 1390 1310 1230 1751 856 749
Cutoff time (min)
S oy 0.961 0.0388 0.026 0.1236  0.094 0.0533 0.0777 0.063 0.023
Roughness coefficient
d59)9%—'|rv7.‘> 122.57 76.77 121.7 13581 9415 119.88 94.67 87.14 112.94
Inflow Volume (md)
9 g'_,1‘313) 15.55 8.33 10.95 11.21 7.28 11.11 12.3 9.56 12.19
Wi Runoff Volume (m%)
Pi‘j‘r"h_éé £ Soyi olos 9530 250 180 810 271 177 495 218 154
irrig;rt-ion Advance time (min)
ol aad ol 2300 994 1095 2040 1150 1174 1720 1060 1100
Cutoff time (min)
(ol 985 oy it g %S 9 st S Gy Coy g
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Table 2- Infiltration Parameters

! aailigs by 9565959 B9y IPARM Jue
Two point method Inflow-outflow method IPARM model
fo fo
. a k 3 a k 3 a k fo
ez ojled ) (m®.m?*.min?) (1m m ) (mEm™min?) (1m :m ) (m®.m*.min?) (m®.m™.min)
Furrow NO. min) min)
1 0.43 0.008 0.000049  0.88 0.000413 0.00049 0.28 0.0012 0.00051
2 0.13 0.0343 0.0008 0.94 0.000443 0.0008 0.27 0.0093 0.00069
i 3 0.19 0.0478 0.00111 0.98 0.000568 0.00111 0.65 0.0062 0.00058
Jsl k! 4 0.22 0.0291 0.00046 0.85 0.00044 0.00046 0.03 0.051 0.00046
First 5 0.11 0.0603 0.00081 0.93 0.00042 0.00081 0.48 0.007 0.00055
irrigation 6 0.27 0.0357 0.00101 0.92 0.000686 0.00101 0.41 0.011 0.00084
1 0.34 0.0176 0.0004 0.61 0.0029 0.0004 0.51 0.0086 0.00066
2 0.08 0.0766 0.00072 0.88 0.0006 0.00072 0.02 0.009 0.00053
3 0.25 0.0347 0.00106 0.92 0.0006 0.00106 0.03 0.045 0.0011
4 0.29 0.0381 0.00057 0.89 0.0004 0.00057 0.65 0.0033 0.00021
5 05 0.0168 0.00061 0.79 0.0012 0.00061 0.38 0.015 0.00058
n 6 0.64 0.0108 0.001 0.92 0.0007 0.001 0.7 0.012 0.00095
ps> S)k! 7 0.42 0.0168 0.0005 0.87 0.0005 0.0005 0.3 0.0071 0.00043
Second 8 0.22 0.038 0.00077 0.95 0.0008 0.00077 0.82 0.0023 0.00061
irrigation 9 0.35 0.0224 0.00103 0.92 0.0007 0.00103 0.01 0.035 0.00104
1 0.47 0.0168 0.00051 0.92 0.00033 0.00051 0.22 0.033 0.00049
2 0.21 0.0503 0.00079 0.94 0.0004 0.00079 0.21 0.023 0.00064
3 0.43 0.0212 0.00111 0.94 0.0006 0.00111 04 0.01 0.00091
4 0.52 0.0167 0.00049 0.85 0.00073 0.00049 0.5 0.012 0.00034
! 5 0.55 0.009 0.00082 0.95 0.00039 0.00082 0.19 0.013 0.00076
6 0.31 0.0361 0.00109 0.96 0.00046 0.00109 0.1 0.012 0.00092
Ead 7 0.49 0.0165 0.0005 0.94 0.00028 0.0005 0.23 0.024 0.00048
Third 8 0.22 0.0404 0.0008 0.94 0.00043 0.0008 0.22 0.039 0.00036
irrigation 9 0.17 0.0165 0.00108 0.96 0.00051 0.00108 0.21 0.027 0.00083
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Table 3- Parameters of the Kostiakov-Lewis Equation by SIPAR_ID

SIPAR_ID Juw
SIPAR_ID Model

a9 o)lod a K fo 0.5fo
Furrow NO. ) (mé.m.min?) (mé.mt.min) (mé.mt.min)

1 0.48 0.0088 0.000487 0.000243

2 0.67 0.0049 0.0008 0.0004

3 0.75 0.0058 0.00111 0.000556

4 0.88 0.0013 0.000458 0.000229

sl e 5 0.59 0.0071 0.000806 0.000403
First irrigation 6 0.48 0.0053 0.001015 0.000507
1 0.60 0.0049 0.000396 0.000198

2 0.56 0.0098 0.000724 0.000362

3 0.73 0.0039 0.001059 0.000529

4 0.98 0.0005 0.000572 0.000286

5 0.81 0.0027 0.000608 0.000304

6 0.96 0.0016 0.000998 0.000499

7 0.70 0.0038 0.000501 0.00025

pss 6okl 8 0.78 0.0028 0.00077 0.000385
Second irrigation 9 0.88 0.0019 0.001026 0.000513
1 0.98 0.00064 0.000512 0.000256

2 0.99 0.00083 0.000794 0.000397

3 0.62 0.0088 0.001107 0.000553

4 0.68 0.0063 0.000494 0.000247

5 0.64 0.0065 0.00082 0.00041

6 0.62 0.0071 0.001094 0.000547

ap o] 7 0.79 0.0025 0.0005 0.00025
e 8 0.79 0.0029 0.0008 0.0004
Third irrigation 9 0.46 0.018 0.00108 0.00054
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Table 4- Estimation of infiltration volume by SIPAR_ID
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Figure 2- Evaluation of advance time (a: Two Point
Method, b: SIPAR_ID Model, ¢: IPARM Model, d: Inflow-
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Figure 4- Evaluation of Infiltrated VVolume (a: Two Point

Method, b: SIPAR_ID Model, c: IPARM Model, d: Inflow-
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Introduction: Surface irrigation systems are the oldest and common irrigation method. Surface irrigation is
of low cost and energy requirements compared to sprinkler and drip irrigation systems. In general, a main large
number of fields' data is needed to show the farm average condition. Infiltration parameters are one of the most
important parameters in surface irrigation systems and it has led to increase the irrigation systems efficiency,
especially since the characteristics of infiltration vary with time and place. The modified kostiakov-lewis
equation is one of the most useful infiltration equations in surface irrigation. In the current study, the infiltration
parameters of the modified kostiakov-lewis equation were determined with two sets of usual methods including
direct methods such as two-point Elliot and Walker and Input-Output, computer models such as SIPAR_ID and
IPARM. Finally, the results were compared with the results of field experiments.

Materials and Methods: The current field was irrigated three times from 14 September to 31 October 2016
at the R 5-22 farm located in Salman Farsi Agro-Industry sugarcane fields with age of Raton 2. To collect the
required data, the fields experiments were conducted on nine furrows of 250 m in length, 1.83m in space and
0.04% in slope, which all furrows were irrigated under three events and three inflow (1, 1.5 and 2 1/s), and fields’
data were obtained from experimental measurements during summer and autumn2016 at sugarcane fields of
Salman Farsi Agro-Industry %. In the current study, the inflow rate and runoff were measured by W.S.C type 1
and 2 and all furrows divided into 10 stations. The advane time and infiltrated depth were measured at each
stations. In this study 18 furrows were considered, nine furrows were used for testing and the other furrows had
buffer roles. The furrows were irrigated by closed-end method. In this study, three indicators of infiltrated
volume in the root zone, advance time and runoff volume were used to evaluate the accuracy of estimation of
infiltration parameters. Surface irrigation model: WinSRFR 4.1.3 was used to simulate irrigation phases and
infiltration value in each method. In this study, zero inertia model was used for simulation.

Results and Discussion: Results of this study showed that using the direct methods to estimate the
infiltration parameters in WinSRFR 4.1.3 software improves the simulation process significantly. The results of
the Two- Point and Input-Output method were showed a little difference with the results of the WinSRFR 4.1.3
software in simulation of the closed-end furrow irrigation process with sugarcane cultivated in furrows. The
direct methods for infiltration parameters in furrow irrigation showed more accuracy than computer models in
advance time , runoff and infiltrated water volumes. According to the results of this study, the Two-Point method
in estimation of advance time with mean of RMSE, MAE and RE of 10.52, 14.91 and 10.1%, infiltrated water
volume with mean of RMSE, MAE and RE of 9.6, 7.36 and 7.8 and runoff volume with mean of RMSE, MAE
and RE of 8.8%, 8.7% and 1.2%, had a very acceptable performance. Also, the RMSE and RE values of other
direct method (input-output method) were 11.4% and 6.8% for infiltrated water volume, respectively, and 1.6
and 0.3% for runoff volume, respectively, shows that this method has high accuracy in estimating these two
performance indicators although this method with an average of 25.11% and 27.2% was not able to accurately
simulate advance time. On the other hand, the results of computer models showed that the IPARM model with
the average mean absolute error and relative error was 23.33, 15.5% of the advance time, 20.02 and 26.7% of the
infiltrated volume and 11.81% and 1.8% estimated runoff volume, which was better than the SIPAR_ID model.
Although computer models had acceptable performance in estimating infiltration parameters, direct methods
performed better due to the use of more input data and data from all stages of irrigation. In general results of this
study were showed that, if the direct methods for infiltration equations used Instead of the computers models in
the designing, simulation and evaluation of the furrow irrigation systems, increased the accuracy of results to
significantly and will improve and increase irrigation performance indicators.

Kewwords: Infiltration parameter, Inflow-outflow method, IPARM, SIPAR_ID, Two-point method
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