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The article presents the results of modeling daily evapotranspiration in agroecosystems using machine
learning algorithms. The target variables were derived from various eddy covariance monitoring
stations worldwide. Predictors included ERAS5-Land reanalysis climate data, SoilGrids soil properties,
and vegetation indices obtained from remote sensing data (Landsat, Sentinel). The study aimed to
compare the performance of different machine learning algorithms (ElasticNet, CatBoost, SVR)
against each other and against traditional methods such as FAO-56 and Hargreaves—Samani. Special
attention was given to model interpretation that was used to identify key factors influencing
evapotranspiration. The results have shown that the CatBoost gradient boosting algorithm achieved
the best modeling metrics on both the training (coefficient of determination R*=0,70) and test
datasets (R*>=0,68). Feature selection revealed the seven most significant predictors: shortwave
downward radiation, air temperature, soil volumetric moisture, and vegetation indices MNLI, IAVI,
ExGR, and GLI. Model interpretation demonstrated a nonlinear relationship between
evapotranspiration and soil volumetric moisture, with a positive correlation up to 37% moisture and a
negative correlation beyond 42%. The findings have practical implications for optimizing water
resource management in agriculture and monitoring agroecosystem conditions. Future research may
focus on integrating machine learning with energy balance and crop simulation models to improve the
accuracy of spatial heterogeneity and temporal dynamics in evapotranspiration estimation.
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