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Simulation of water distribution pattern of single sprinkler of center pivot
irrigation system using gamma and normal probability distributions

*
A. Faalian' , A.A. Sadraddini’, A. Fakheri Fard’, A.H. Nazemi’

Abstract

A semi empirical model has been developed to simulate the distribution pattern of a single sprinkler of center
pivot irrigation system using Gamma and Normal distribution functions. A Nelson R-3000 sprayer with rotator
pad and water application angle of 360° which is one of the most common types of center pivot sprinklers was
selected. Several field experiments according to the ISO-8026 and ASAE-S398.1 standards were performed to
assess the water distribution pattern in no-wind and windy conditions. Results of eighteen reliable experiments
were used to validate the model. Minimum and maximum wind speeds recorded under the field conditions were
0.57 and 7.41 ms™, respectively. In this range of wind speed variation the model using both distribution functions
showed a proper capability to simulate the water distribution pattern. The average values of R’ and RMSE
between observations and simulated values using Gamma distribution function were 0.86 and 0.35 and for
Normal distribution function were 0.80 and 0.44, respectively. Then it was finally concluded that the model
based on Gamma distribution function was more accurate than the other one with Normal distribution function.
The best fitness between simulated values and observations was achieved using Gamma distribution function
with R=0.96 and the weakest obtained using Normal distribution function with R=0.72.

Keywords: Single Sprinkler Distribution Pattern, Probability Distributions, Center Pivot System,
Simulation
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