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1. Introduction

Considering water crisis and recent droughts, the need for optimal use of water resources becomes more
and more vital. Surface irrigation system is mostly used in agricultural irrigation systems. The selection
of the method and approach depends on factors such as water availability, crop type, soil characteristics,
topography, and associated cost. The amounts of applied water and resulting leachate vary with the type
of irrigation system used, irrigation efficiency and, crop utilization of water. Efficient irrigation
practices that minimize deep percolation will therefore minimize leaching of contaminants. Thus, it is
important to use adequate irrigation systems and management techniques to reduce chemical leaching
by decreasing deep percolation. Surface irrigation is the most irrigated area in the entire country. High
irrigation time and lack of awareness of farmers about the time of irrigation, has led to high irrigation
losses, especially deep-percolation in the fields. Therefore, it is necessary to evaluate this irrigation
system due to improve irrigation efficiency. One of the existing software for assessing surface irrigation
methods is SIRMOD model.

2. Materials and Methods

In this study, a few models in the SIRMOD package were evaluated. In hence, three data groups of
research stations of Kabutarabad (Isfahan), Hashem Abad (Mazandaran) and Zarghan (Fars) were used
as local inputs. The soil texture of the fields was silty clay loam, silty clay loam and silty clay
respectively. First, the length of the Furrow was investigated by using three methods: FAO, SCS and
W&S.

In the second stage, the capability of hydrodynamic, zero-inertia, kinematic-wave and volume-balance
models to predict advance and recession phases in furrow irrigation were compared against three sets
of field data, providing a wide range of soil conditions and field slopes. The input parameters required
for each model were assessed, and a simple sensitivity analysis was performed for field slope, furrow
geometry, roughness coefficient, infiltration constants, time step, and discharge. To evaluate of the
models, indices such as NRMSE, ME, and R2 were used to compare simulated and measured values of
the parameters which indicated the high accuracy of the models that have performed well in predicting
advanced and recession time in- furrow.

3. Results

According to the results of this study, SCS and W&S methods for designing furrow irrigation in
Kabutarabad of Isfahan and Hashemabad regions of Mazandaran were found to be suitable compare
against FAO method. Optimum furrow length in these areas was determined as 120 and 200 meters,
respectively.

In Zarghan Fars, FAO and W&S methods are more consistent with field data than SCS method and the
appropriate furrow length in this area was determined to be 100 meters.

The results also revealed that the hydrodynamic zero-inertia and kinematic inertia models was accurate
in predicting advanced and recession times. According to the results of this study, the highest error of
these models was related to estimating the amount of runoff at 5% and the lowest was related to the
infiltration depth at 2.7%. Therefore, the models in the SIRMOD package estimate the cumulative
infiltration rate in the soil to be higher than the run off rate.

4. Discussion and Conclusion
-The results showed that the SIRMOD model with relatively good accuracy simulated the advance and
recession times and infiltrated water depth which is the main factors of furrow irrigation design.

-This model predicts the amount of infiltration more accurately than the amount of runoff.

-The accuracy of this model depends on the input factors, especially the inlet flow rate, the diffusion
equation coefficients and the Manning roughness coefficient.

-The results showed that SIRMOD software is a powerful tool for simulating the input data including
inflow rate, furrow length and width input flow, cutoff time and furrow slope.

It is recommended to use this powerful tool to search for the optimal answer from the possible range of
geometric parameters in a furrow irrigation system.
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Determination of optimum furrow length and Application of
SIRMOD Model in Furrow Irrigation Simulation.

Hamidreza. Salemi . Ali. Ghadami Firouzabadi?*. Mehdi. Akbari?

Abstract

Surface irrigation is the most irrigated area in the entire country. Therefore, it is necessary to
evaluate this irrigation system due to improve irrigation efficiency. One of the existing software
for assessing surface irrigation methods is SIRMOD model. In this study, a few models in the
SIRMOD package were evaluated. In hence, three data groups of research stations of Kabutarabad
(Isfahan), Hashem Abad (Mazandaran) and Zarghan (Fars) were used as local inputs. The soil
texture of these fields was silty clay loam, silty clay loam and silty clay respectively. First, the
length of the Furrow was investigated by using three methods: FAO, SCS and W&S. Optimum
Furrow length in these areas was determined as 120, 200 and 100 meters, respectively. The results
of reliability indices such as NRMSE, ME and R2 were used to compare simulated and measured
values of the parameters which indicated the high accuracy of the models those have performed
well in predicting advanced and recession time in furrow. The results also revealed that the
hydrodynamic model was more accurate than the two zero-inertia and kinematic inertia models
in predicting advanced and recession times. According to the results of this study, the highest
error of these models was related to estimating the amount of runoff at 5% and the lowest was
related to the infiltration depth parameter at 2.7%. Therefore, the models in the SIRMOD package
estimate the cumulative infiltration rate in the soil to be higher than the runoff rate.

Key words: Surface irrigation, Runoff, advanced time, recession time, infiltration
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