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Extended Abstract 
Introduction 

Due to the large number of parameters affecting surface irrigation and their temporal and spatial changes, surface 
irrigation management is very complicated in obtaining high efficiency and uniformity. Therefore, improving the 
irrigation performance based on variables with minimum implementation cost, ease of use, and the possibility of 
implementation in the field, is essential, and due to the high losses in surface irrigation, it is necessary to use 
tools that can maximize water efficiency with proper planning. Achievement is inevitable. Considering the 
current conditions of Lake Urmia due to its environmental crisis, the lack of water, and the importance of saving 
the lake from the current situation, one of the basic ways is to increase the efficiency of surface irrigation in 
fields. Therefore, the objectives of this research are a detailed examination of actual efficiency, calibration, and 
verification of WinSRFR software for the region, evaluation of the performance of the software in estimating the 
advance time parameters, and Evaluation of the software in estimating the efficiency of water use. In other words, 
the main goal is to evaluate the irrigation performance and achieve the appropriate performance through proper 
management so that we can move towards this goal with proper design. To achieve the aforementioned goals, 
field evaluation was done during the wheat growing season. 
 
Materials and Methods 

To collect field data, experiments were carried out in selected fields of Urmia Plain in 2015. These tests were 
carried out in five fall wheat fields, which were all irrigated by the closed-end strip method under the 
management of the farmers. In this way, one strip was selected as a test strip in each farm and the evaluation 
parameters were done for the desired strip. In this research, the hydrograph information of the incoming flow, 
the time of flow interruption, the geometric parameters of the strip, the amount of soil moisture discharge in the 
root zone, the progress stages, and other characteristics were measured and evaluated. The inflow hydrograph 
was measured by installing WSC flumes at the beginning of the strips. To measure the advance speed, the strip 
under test was nailed at 10 m intervals and the advance times were recorded with the movement of the water 
flow. The cutoff time was applied and recorded according to the opinion of the farmer. The geometric 
parameters of the strip, including the length, width, and slope of the strip, were obtained by mapping the tested 
strip. The net depth of irrigation was calculated based on the amount of soil moisture discharge in the root zone 
by sampling the soil just before irrigation and the gross depth of irrigation was calculated based on the amount of 
water given. 
 
Results and Discussion  
The model overestimated in some irrigations and underestimated in others. The maximum efficiency of irrigation 
application in the second farm (f2) and the third irrigation round (Irrg.3) with a value of 65.51% due to the 
application of irrigation management to reduce the flow and the minimum efficiency in the fourth farm (f4) and 
the first irrigation round (Irrg.1) with a value of zero percent due to the heavy rain a few days before irrigation 
(the soil was completely wet and its net water requirement was zero) and the farmer's re-irrigation, zero 
efficiency was achieved. Also, the WinSRFR software could not simulate the cut-back method well. The average 
efficiency in all tested farms was estimated at 23.58%. The reason for this is irrigation with low frequency and 
high depth of irrigation. Also, the non-uniform leveling and inappropriate slope of the strips can be considered as 
another factor in reducing the efficiency, which causes the slow movement of water along the strip and the 
increase of deep penetration losses at the beginning of the strip. The model has been able to correctly predict the 



 
progress of water flow in all irrigations. In the second irrigation of the third field, the advance time of the model 
has more accurately simulated the advance time of the flow compared to other irrigations. 
 
Conclusion 

According to the results, the simulation of the progress of the water flow and the prediction of the application 
efficiency by the zero inertia model by WinSRFR software were close to the measured and calculated results; 
So, it can be said that WinSRFR software can model with ideal accuracy (NRMSE<10%) the closed strip 
irrigation field under farmer management. The failure to accurately estimate the parameters of the Kostiakov-
Lewis infiltration equation and the Manning roughness coefficient, which is different in each irrigation cycle, is 
the cause of the error between the measured and predicted values. The results of this research showed that in the 
closed field fields under the management of farmers, excessive watering of the plants by the farmers caused deep 
infiltration losses from the root zone and the main factor of reducing efficiency in the mentioned fields. Also, the 
uneven and low slope of the fields, which the farmer is unwilling to level due to the high cost of leveling the 
land and causing the water to not move well in the strip, can be another reason for the decrease in efficiency in 
the fields. For accurate evaluation, it is suggested to use volumetric meters to measure the volume of water 
delivered to farms. Because the fluctuations resulting from the pump during irrigation cause errors in evaluation 
and modeling. On the other hand, due to the low willingness of farmers to implement irrigation systems under 
pressure, to reduce water losses, the efficiency of surface irrigation should be increased. 
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Table 1- Information about farms and irrigation schedules  
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Table 2- General characteristics of farms 


L�R( S��  (��>:�) G���(  
L�R( ,�s>t(  

f1  1.07 416387728  51076113  
f2  0.4  416418555  51080975  
f3  1.3  416344662  51135003  
f4  0.39  416424693  51061358  
f5 0.24  416427767  51056451  
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Table 3- Irrigation dates in each farm  


L�R( S��  Irrg.1  Irrg.2  Irrg.3  
f1 95.02.12  95.03.09  95.03.21  
f2  95.02.15  95.03.01  95.03.17  
f3  95.02.16  95.03.05  95.03.17  
f4  95.02.16  95.03.01  95.03.18  
f5  95.02.20  95.03.01  95.03.21  
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Figure 1- The map of the study area 
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)3(   d� = (θ� − θ�) × ρ × R� 

M2�� �� x�2 �1θ  �2θ  � ���
21 �� P\5 X�� "��� G2�F�
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M2��) ���4  �&8( )Singh et al., 2008; Dai et al., 2009; 

Soler et al., 2007(:  

)4(  RMSE = �1n �(P − O )�"
 #�

 

)5(  NRMSE = %&'(
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)6(  RE = ave -|/0120|20 3 × 100   

)7(  r� = 1 − 6∑ (/0120)
809�∑ (:201Ō:)809� ;   

)8(  d = 1 − < ∑ (P − O )�" #�∑ (:P − Ō: + :O − Ō:)" #� = 
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1 Root mean square error 
2 Normal root mean square error 
3 Relative error 
4 Coefficient of determination 
5 Compatibility 
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Table 4- Parameters of Kostiakov-Lewis infiltration equation by two-point method   

L�R(@ "���(�1  ���
21 G2��  
0f   K   a  

"C
(GL�� /2 />(  

f1 
Irrg.1  7  167.469  0.308  
Irrg.2  7  132.17  0.14  
Irrg.3  7  105.064  0.188  

f2  
Irrg.1  7  139.437  0.781  
Irrg.2  7  119.185  0.859  
Irrg.3  7  89.259  0.021  

f3  
Irrg.1  7  215.735  0.598  
Irrg.2  7  175.728  0.56  
Irrg.3  7  115.929  0.752  

f4  
Irrg.1  7  239.435  0.373  
Irrg.2  7  79.79  0.394  
Irrg.3  7  176.56  0.177  

f5  
Irrg.1  7  199.104  0.498  
Irrg.2  7  123.683  0.362  
Irrg.3  7  181.019  0.51  
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Table 5- The calculated and predicted efficiencies  

O
� .�(���� "�
2<�* <�* 
\��%( .�(����  

L�R( S��  

Irrg.3 Irrg.2 Irrg.1 Irrg.3 Irrg.2 Irrg.1 
21 14 7 17.91 14.14 6.91 f1 
57 27 34 65.51 26.7 34.3 f2 
23 27 14 23.28 27.2 15.75 f3 
25 34 0 24.97 33.5 0 f4 
29 19 12 28.95 20.3 12.25 f5 
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Table 6- Software evaluation indicators in irrigation efficiency prediction  


L�R( S�� 
h��*���(1 ���  

RE 

 (�D��) 
RMSE 

  (�D��) 
NRMSE 

  (�D��) )-( 2R d (-) 

f1 6.51 1.79 13.75 0.95 0.97 
f2 6.70 5.02 11.72 0.97 0.97 
f3 4.35 1.03 4.66 0.97 0.98 
f4 0.81 0.29 1.48 0.99 0.99 
f5 2.87 0.76 3.73 0.99 0.99 
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Figure 2- Comparison of measured and simulated advance time with WinSRFR software  
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Table 7- Software evaluation indicators in predicting advance time  


L�R( S�� ���
21 G2��  
h��*���(1 ���  

RE (�D��)  RMSE (
#
5�) NRMSE (�D��) )-( 2R d (-) 

f1 
irrg.2 7.81 3.31 6.68 0.992 0.998 
irrg.3 5.67 4.09 8.17 0.999 0.996 
irrg.4 7.16 3.75 7.53 0.992 0.997 

f2 
irrg.2 11.84 1.83 8.35 0.994 0.998 
irrg.3 4.54 1.12 7.23 0.998 0.998 
irrg.4 7.67 1.59 5.67 0.994 0.998 

f3 
irrg.2 9.44 0.86 5.63 0.996 0.999 
irrg.3 7.17 0.73 3.27 0.999 0.999 
irrg.4 13.34 3.63 10.72 0.992 0.997 

f4 
irrg.2 5.66 2.04 4.85 0.996 0.999 
irrg.3 11.23 1.04 6.32 0.998 0.998 
irrg.4 4.59 2.67 4.90 0.999 0.999 

f5 
irrg.2 14.80 0.93 4.60 0.998 0.999 
irrg.3 4.10 1.27 6.23 0.997 0.998 
irrg.4 4.11 1.94 5.60 0.996 0.999 
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