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5- Support Vector Machine (SVM)
6- Supervised learning
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1 - Genetic Programming

2- Genetic Algorithm

3- Grass reference crop evapotranspiration

4- Artificial Neural Networks (ANN)

5- Adaptive Neural Network Based Genetic Algorithm
(ANNGA)
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2- Linear kernel

3- Polynomial kernel

4- Hyperbolic tangent kernel
5- Radial Base Function kernel
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Abstract

In this study, for estimating grass reference crop evapotranspiration using support vector machine (SVM) and
genetic programming (GP) techniques, monthly meteorological data of 6 synoptic stations in northwest of Iran
during a 38 year period (1973-2010) were collected. At first, the monthly grass reference crop evapotranspiration
values for selected station were calculated using the FAO-56 Penman-Monteith equation and considered as the
output of SVM and GP models. In the next step, a regression equation was made based on effective climatic
variables on evapotranspiration and different input patterns were defined for developing SVM and GP models.
Since the relative humidity had the lowest effect on evapotranspiration, it was removed from the model’s input
variables. In order to consider the effect of memory of time series in the accuracy of evapotranspiration
prediction, the evapotranspiration values with one, two, three, four and five months lag time were used in
model’s input patterns. Ten input patterns were made for every model. However, the obtained results showed the
high accuracy of both SVM and GP models in predicting monthly grass reference crop evapotranspiration in
northwest of Iran, but the SVM method had better performance than GP method. Also, the results showed that if
there is no enough meteorological data, the memory of time series can be used for predicting monthly grass
reference crop evapotranspiration.

Keywords: Genetic programming, Memory of time series, Grass reference crop evapotranspiration, Support
vector machine
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