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Evaluation of SIRMOD and SRFR model to simulate application efficiency
in border irrigation in Wheat farms

Arash. Tafteh*, MohammadReza. R. Emdad?

Abstract:

It is necessary to study the efficiency of water use as an effective factor to determine water consumption
efficiency and improving it. On the other hand, measuring this parameter is time-consuming and
expense. Therefore, developed models that have capability to provide accurate simulations at real is
vital. In this study, hydrodynamic, Zero initial and SRFR (Balance method) models were used by border
irrigation during 2014-2015 for simulating applied water efficiency in wheat cultivation. Calibration
results in the first year showed that the complete hydrodynamic and zero initial models had similar
performance with 12 and 13% error, respectively, which was compared with the SRFR model in the
second year. The results also indicated that that the SIRMOD-HD model with an average R2 of 0.89,
the Root Mean Square Error (RMSE) of 1.86% and the Normalized Root Mean Square Error (NRMSE)
of 5% is suitable for simulating application efficiency conditions and has better performance than The
SRFR model.
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(RMSE) of 1.86% and the Normalized Root Mean Square
Error (NRMSE) of 5% is suitable for simulating application
efficiency conditions and has better performance than The
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1. Introduction

In Iran, out of 88 billion cubic meters of water that is extracted every year, about 83 billion cubic
meters are used in agriculture, of which 63 billion cubic meters are wasted, 70 to 90% of water losses
occur in the farm (Kalai, 1393). The solution is to prevent wastage of water with modern and world-
class methods of irrigation. Each surface irrigation system has unique advantages and disadvantages
that depend on factors such as initial costs, size and shape of the farm, soil characteristics, nature and
accessibility to water source, climate, local plants, social preferences and historical experience. It is
necessary to study the efficiency of water use as an effective factor to determine water consumption
efficiency and improving it. On the other hand, measuring this parameter is time-consuming and
expense. Therefore, developed models that have the capability to provide accurate simulations in real
is vital.
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2. Materials and Methods

In order to conduct the research, data from 2014 and 2015 were used in three experimental farms
located in Hamidiyeh region in Khuzestan province. This area is located in 25 km of Ahvaz-Hoveyzeh
road. The geographical boundaries of the region are between 47 degrees and 41 minutes to 50 degrees
and 39 minutes east longitude and 29 degrees and 58 minutes to 33 degrees and 4 minutes north
latitude.In order to prepare the ground, a plowing machine and a disc were used and the height of the
strip ridges was 30 cm. The measured longitudinal slope was obtained after leveling the pilots by 0.2%,
then wheat was planted in the pilots using a centrifuge. For cultivation, Chamran cultivar, which is the
most common cultivar in the region, was used (source). Wheat cultivation was carried out every year
from 15 to 20 November. Wheat root penetration into the soil was measured by digging profiles next to
plants. The amount of permeability was measured in three replications in the three fields using a double
cylinder. To determine the equivalent depth in the models, the depth of root development and soil
holding capacity at these depths were used.After obtaining the necessary information to implement
SIRMOD and SRFR models, these models were calibrated in the first year and then in the field in the
second year, the models were validated and the performance of these models using statistical indices of
mean square root of error ( RMSE), mean square root of normal error (NRMSE) and mean error
deviation (MBE) were evaluated

3. Results

The range of application efficiency changes in the pilots shows that the water use efficiency in the
field varied from about 25.7 to 33.9 in the first year and shows that a large percentage of the volume of
water consumed has left the root environment. In order to evaluate the performance of SRFR, complete
hydrodynamics (SIRMOD-HD) and zero inertia (SIRMOD-ZI) models in estimating field water use
efficiency in strip irrigation.According to the results obtained from SRFR models, complete
hydrodynamics (SIRMOD-HD) and zero inertia (SIRMOD-ZI) is observed that all models simulate the
amount of efficiency less than the actual value and on average 3.5% of the application efficiency Water
is underestimated.Comparing the two models of complete hydrodynamics (SIRMOD-HD), zero inertia
(SIRMOD-ZI), with an error of 12 and 13%, respectively, have simulated the application efficiency, so
between these two models, the complete hydrodynamic model (SIRMOD-HD) with accuracy Has done
more.The results show that both models(SRFR and SIRMOD), like the first year, estimated the
efficiency less than the measured value, but showed better performance than the initial calibration.
Therefore, the error of 12% in the calibration of the simulation performed in the first year has been
reduced to 5 to 9% in the evaluation of the second year. The low estimate based on the MBE index
shows that these models show a reasonable increase in accuracy due to the calibration of model
parameters in the first year, from a low estimate of about 3% in the first year to a low estimate of about
0.9% in the second year. In terms of evaluation, the mentioned models have performed better.
Therefore, the more accurately the measured data is placed in the model, the higher the accuracy of the
model.

4. Discussion and Conclusion

The results show that both models, like the first year, estimated the efficiency less than the measured
value, but showed better performance than the initial calibration. Therefore, the error of 12% in the
calibration of the simulation performed in the first year has been reduced to 5 to 9% in the evaluation
of the second year. The low estimated value based on MBE index shows that these models show a
reasonable increase in accuracy due to calibration of model parameters in the first year, from a low
estimate of about 3% in the first year to a low estimate of about 0.9% in the second year. In terms of
evaluation, the mentioned models have performed better. Therefore, the more accurately the measured
data are placed in the model, the higher the accuracy of the model. The results of the second year show
that in estimating the application efficiency of SIRMOD-HD model is more accurate than SRFR model
and therefore this model is a priority for simulating water use efficiency. Both models, on average,
estimated the values of application efficiency to be less than the measured limit. The SRFR model has
an average error of 9.2% and the SIRMOD-HD model has an error of 4.5%. Therefore, both models are
suitable for simulating water use efficiency conditions, but the SIRMOD-HD model shows better
performance than the SRFR model, which is consistent with the results reported by Kolaeian et al.
(2015). The results obtained in this study showed that SIRMOD-HD and SRFR surface irrigation
models in simulating water use efficiency in fields have an error of about 5 to 12%, which indicates the
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appropriate accuracy of these models in simulating different farm water management scenarios.
Adapted by Hooshmand et al. (1398); Therefore, these two models are proposed to engineers and zone
promoters to improve water management at the farm level in order to calibrate and study appropriate
scenarios of field water management
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