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Objective:
effective water-resource management. This study applies three machine learning models-

Accurate prediction of hydrological cycle components is essential for

SVM, GEP and ANN- to estimate potential evapotranspiration at the Bajgah station in
Fars Province using climatic variables.

Methods: Daily climatic data from 01/01/1378 to 12/29/1398 (7670 records) were
collected for model development. The Gamma test was applied to identify the most
influential input variables, showing that temperature, humidity, wind speed, sunshine
duration, and precipitation all significantly affect potential evapotranspiration. Therefore,
all five variables were used as inputs for the SVM, GEP, and ANN models. The dataset
was divided into 70% training (5370 points) and 30% testing (2300 points). Model
parameters were tuned using the training set to achieve optimal performance. The
accuracy of each model was evaluated using four criteria; RMSE, Mean Square Error,
Mean Absolute Error, coefficient of determination, and the Developed Difference Ratio.
Results: The analysis of the results indicates that all three models exhibit varying
degrees of accuracy in predicting the ETo values, with the Gene Expression Programming
(GEP) model demonstrating the highest accuracy and lowest error. Specifically, for the
GEP model with a three-gene structure, the performance evaluation indices (RMSE,
MAE, R?, and ETobr)max) during the training phase were determined as (4.42, 0.98167,
0.2219, 2752), while during the testing phase, they were recorded as (8.54, 0.9907,
0.1515, 0.1985). Following the GEP model, the Support Vector Machine (SVM) and
Artificial Neural Network (ANN) models ranked subsequently in the simulation process.
Conclusions: This research work aimed to assess the predictive capabilities of three
MLMs, namely SVM, GEP, and ANN, in forecasting ETo. The statistical metrics
affirmed the proficiency of all three data-driven models. However, the GEP exhibited
notably superior accuracy compared to its counterparts, SVM and ANN.
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