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Abstract

Surface irrigation requires a large amount of field information in the design, evaluation, and simulation
stages, especially data related to water movement and infiltration that describe the relative conditions of the field
well. The purpose of this research is to scale strip irrigation. For this purpose, the scaled form of the Kostyakov
infiltration equation was used, and then the kinematic wave model was scaled. The results showed that with an
appropriate definition of scale factors, the kinematic wave equation is scaled independently of the initial
conditions and the field. Next, a single equation was fitted to the water advance curve in the strip irrigation
system and then evaluated. For the evaluation, data from 18 strips, including 9 uncultivated strips and 9
cultivated wheat strips, were used. The scale factors were determined so that the kinematic wave equation
becomes an equation independent of the initial conditions and soil type. The results showed that equation
th = 1.8628x*"*” as an empirical equation obtained from the scaled advance curve for each of the irrigation
strips, has a root mean square error (RMSE) of less than 12 minutes, and the mean absolute percentage of the
prediction error (E,) is less than 11 percent in most cases. Also, the coefficient of determination (R?) between the
predicted advance through the equation and the observed advance has always had values above 96 percent.

Keywords: Advance curve, Kostiakov infiltration, Scaling, Similar states
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