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Extended Abstract
Introduction

Traditional approaches to regulating irrigation canals rely heavily on manual discharge measurements and
operator judgment, both of which are labor-intensive and error-prone. The advent of Supervisory Control and
Data Acquisition (SCADA) systems, Remote Terminal Units (RTUSs), level sensors, and wireless data
transmission has opened new horizons for achieving precision water delivery. However, the successful
deployment of such technology’s hinges upon the accuracy and reliability of the underlying hydraulic
measurement instruments and the control algorithms that interpret their readings. This study investigated the
use of radial gates, which exist at most inlet and delivery points in the country's irrigation networks, as
measurement structures.

Methodology

Using the as-built map of the inlet gates of the West Dez canal and using energy and momentum equations,
the rating of the estimated gate discharge was derived for different combinations of the upstream water level
and the percentage of opening. A total of 2,337 field measurement series were taken at various combinations
of opening, upstream water level, and discharge.

Results and Discussion

The results of this study indicate the applicability of radial gates in estimating the amount of discharge
delivered downstream with appropriate accuracy, based on field measurements at the inlet gates of the main
canal of the West Dez. It was found that the rating proposed in the present study, without local calibration,
has the ability to predict the inlet flow to the main canal of the West Dez irrigation network with an average
absolute relative error of less than 4 percent.

Continuous monitoring of the flow rate entering the irrigation network requires continuous monitoring of
changes in the upstream water level and the opening percentage of each gate. During this study, by installing
an online VIGILEVEL level gauge and sending water level information in real time every half hour to the
Water Query software system, as well as sending the opening percentage of the left and right gates entering
the network after each opening change by the operator to the system, it became possible to continuously
monitor changes in the volume of flow entering the West Dez irrigation network. Accordingly, during the 97
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days of this study, the volume of flow entering the West Dez irrigation network, equal to 508 million cubic
meters, was monitored with an error of less than 4 percent.

Considering the average error of about 10-15 percent in measuring the entry flow into the country's
modern irrigation networks, the application of the proposed method, with an average absolute relative error
of less than 5 percent, could lead to the management of a water volume of at least 600 million cubic meters
annually. Meanwhile, the proposed method in this study will reduce the cost of equipping entry points to the
country's modern irrigation networks by at least approximately 1.6 million Dollars (equivalent to 3,750
billion Rials) compared with electronic flow measurement devices.

Conclusion

This research explores the application of control gates in irrigation networks, emphasizing their role in
regulating water flow and optimizing irrigation efficiency. This research demonstrates that the integration of
accurate water level sensing, hydraulically validated discharge rating equations, and modern telemetry and
control infrastructure constitutes an effective and practical strategy for enhancing water management in
irrigation networks. The field-validated system achieved high measurement precision, enabling volumetric
water delivery that closely matches agricultural demand while significantly mitigating conveyance losses.
The results further confirm that the performance of automated discharge measurement is critically sensitive
to the gate opening. The proposed methodology is generalizable and could be adapted to other control
structures, canal geometries, and climatic contexts with appropriate recalibration.
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Table 2- Empirical constants in Egs. (1) and (2) for calculating the discharge of a sharp-edged radial gate (Khalili
Shayan et al., 2021a)
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Table 3 — Empirical constants in Eqgs. (4) and (8) for calculating the opening of sharp-edged radial gates (Khalili
Shayan et al., 2021b)
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Fig. 13 — Variations in upstream water level over time in the Water Query system
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