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1- Support Vector Machine
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3- hyperbolic secant

4- Sigmoid

5- Hyperbolic Tangent
6-Root Mean Square Error
7- Mean Absolute Error
8- correlation
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1- Artificial Neural Network
2- Multi-Layer Perceptron
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Abstract

Evaporation is one of the main processes in the hydrological cycle, and one of the most important factors in
the related studies, namely agriculture, hydrology, aerology, exploitation of reservoirs, designing of irrigation
and drainage systems, irrigation scheduling, and water resources management. Therefore, accurate estimation of
evaporation rates has of the high importance in hydrology researches. In this regard, intelligent methods of
Genetic Programming, Support Vector Regression, and Artificial Neural Networks have been used for evaluation
and simulation of the pan evaporation rates over Tabriz and Jolfa synoptic stations, in the present research. For
this purpose, meteorological data including evaporation, temperature, relative humidity, wind speed, and solar
radiation during the period of 1993-2013 were used and the accuracy of studied methods were investigated by
using statistical parameters of root mean square error, mean absolute error, correlation coefficient and Taylor
diagram. The results showed that in the optimum case of Tabriz and Jolfa stations, genetic programming with
error of 2.18 and 2.68, support vector regression with error of 2.19 and 2.22, and artificial neural network with
error of 2.14 and 2.21, respectively, had reasonable performance in evaporation simulation. Conclusively, the
second scenario of artificial neural network method through the input parameters of temperature and wind speed
and the seventh scenario of artificial neural network method through the input parameters of temperature,
humidity, wind speed, and solar radiation by having the best performance, were suggested as the accurate models
with reasonable precision for simulating pan evaporation at Tabriz and Jolfa stations, respectively.
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