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Scaling of Volume Balance Equation in Border Irrigation
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ABSTRACT

In most cases, advance data is used for evaluating border irrigation. Due to soil variability, as well as initial and
boundary conditions in border irrigation, water advance rate varies considerably in different borders. Scaling
techniques helped to reduce the required measurements in soil and water issues. The aim of this study was to
scale the volume balance equation and provide a simple equation to determine water advance in border
irrigation. For this purpose, 21 borders, including cultivated and uncultivated borders with slope of 0.001 to
0.005, roughness of 0.017 to 0.211, length of 91.4 to 100 m, and discharge rate of 0.08 to 0.16 m3/m/min were
used. Scale factors were defined such that the volume balance equation remained independent from soil and
initial conditions. The scaled advance curves showed certain patterns. As a result, empirical equations were
fitted to the scaled solutions. The empirical equation was evaluated for prediction of water advance in the
border. The root mean square error obtained from the observed and calculated values by the experimental
equation for the different borders, in most cases, was less than 5 minutes, and the mean absolute error value
was less than 10%. The determination coefficient of the final advance from observed and calculated values by
the experimental equation was 0.93. In general, simple form and independent to the soil type equations
presented are advantages of this method.
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