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Objective: This study introduces a novel approach to determine the optimal midpoint
location in the two-point method for estimating infiltration parameters of the
Kostiakov-Lewis equation. Unlike the traditional fixed midpoint, which sometimes
leads to errors, the proposed method dynamically adjusts the midpoint based on the
average advance distance during the advance phase.

Method: To evaluate the performance of the proposed method, data from two border-
irrigated fields in the Zarineh Rud irrigation and drainage network were used.

Results: The results of this study showed that the value of the root sum square error
index for the advance equation of the proposed method was 17.3 minutes, while for the
fixed midpoint method, it was 19.7 minutes. Also, the absolute relative error of the
infiltration equations obtained from the two methods in calculating the average depth of
infiltrated water in the field was 1.3% and 3.4%, respectively.

Conclusions: Selecting the midpoint in the two-point method based on the average
location of the advance distance, in addition to overcoming the challenges of the fixed
midpoint, has higher accuracy in estimating the advance time and also in estimating the
infiltration parameters, providing a more reliable basis for irrigation management
decisions.
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Introduction

Surface irrigation remains the predominant irrigation method in global agriculture.
However, its efficiency is often lower than expected due to suboptimal design and
management practices. One of the critical factors for accurate design and management of
surface irrigation systems is a precise description of soil infiltration characteristics. The
Kostiakov-Lewis infiltration equation is widely used due to its simplicity and robust
performance under various field conditions. Accurate determination of its coefficients is
essential for optimizing the performance of surface irrigation systems. This study introduces a
novel approach to determine the optimal midpoint location in the two-point method for
estimating infiltration parameters of the aforementioned equation. Unlike the traditional fixed
midpoint, which sometimes leads to errors, the proposed method dynamically adjusts the
midpoint based on the average advance distance during the advance phase.

Method

This study utilized field data from two irrigation sites within the Zarinerood irrigation and
drainage network in Northwest Iran. The data were collected from border irrigation farms at
these sites. The proposed method was compared with the traditional two-point method to
assess its effectiveness. The methodology involved dynamically adjusting the midpoint during
the water advance phase and using this information to calculate infiltration parameters. The
accuracy of the proposed method was then evaluated by comparing its results with those of
the traditional fixed midpoint approach.

Results

The results of this study showed that the value of the root sum square error index for the
advance equation of the proposed method was 17.3 minutes, while for the fixed midpoint
method, it was 19.7 minutes. Also, the absolute relative error of the infiltration equations
obtained from the two methods in calculating the average depth of infiltrated water in the field
was 1.3% and 3.4%, respectively. Therefore, selecting the midpoint in the two-point method
based on the average location of the advance distance, in addition to overcoming the
challenges of the fixed midpoint, has higher accuracy in estimating the advance time and also
in estimating the infiltration parameters, providing a more reliable basis for irrigation
management decisions.

Conclusions

This study introduces a novel approach to determining the optimal midpoint in the two-
point method for estimating Kostiakov-Lewis infiltration equation parameters. The
conventional fixed midpoint method, commonly employed in surface irrigation studies and
design, can lead to inaccuracies and even failure in fields with significant spatial variability in
infiltration. By introducing a dynamic midpoint based on the average advance distance, the
proposed method provides a more accurate representation of field infiltration processes.
Analysis of irrigation data from two furrow-irrigated fields demonstrated that, based on the
root sum square error (RSSE) index, the advance curves computed using the proposed method
consistently exhibited better agreement with field data. Consequently, the proposed dynamic
midpoint method offers a significant improvement in the accuracy and reliability of
infiltration parameter estimation for surface irrigation, facilitating enhanced irrigation
management and water use efficiency.
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