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Estimation of Reference Evapotranspiration (ETo) Using
Empirical Models, Artificial Neural Network Modeling and
Their Comparison with Lysimeter Data in Urmia Kahrizi Station.

Hassan Hozhabr!, Hadi Moazed? and Saeed Shokrikhoochak®

Abstract

One of methods to reduce water losses in fields is correct programming of irrigation and accurately
estimate the crop water requirement form the basis of this programming that is the coefficient of
Reference Evapotranspiration. Reference Evapotranspiration is a complex and multivariate phenomenon
that depends on climatic factors and most accurate way to estimate it is lysimeter but using Lysimeter
requires a lot of time and money, hence the Evapotranspiration estimation is done by meteorological

parameters and applying empirical models. These models have the coefficients that each coefficient is
representative of regional conditions that equation is calibrated in that area. According to that the
evapotranspiration process is complex and nonlinear, therefore using of methods that can this complexity
of modeling, it seems necessary. Therefore in this study was used of artificial neural networks for
evapotranspiration modeling and in this context of MATLAB software was used. The purpose of this
study was to evaluate artificial neural networks and 11 methods known in the estimation of reference crop
evapotranspiration for Urmia Kahrizi Research Station. based on daily meteorological data and 4-years
data from Lysimeter of the station, Evapotranspiration was calculated to above methods. The results of
calculations showed that the Artificial Neural Network has better performance than all the classical
methods, it has a RMSE, MAE and R? respectively is equal to 9.65 (mm/10day) , 7.53 (mm/10day) and
0.804. Also among the classical method, the Turc with the lowest RMSE, MAE and R? equal to 11.69
(mm/10day) , 8.99 (mm/10day) and 0.719 is a priority. Jensen-Haise, Penman-Monteith-Fao 56 and etc
methods has been corrected in the next priorities.

Key words: Evapotranspiration, Artificial Neural Networks, Urmia Kahrizi, Lysimeter, Empirical
Models, MATLAB.
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