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Prediction of pear water demand based on different machine
learning methods
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Abstract; To explore the application effects of different machine learning algorithms in the field of pear tree water requirement
prediction, an experiment was conducted in a Huangguan pear orchard planted in 2009, located in southern Hebei. Ecological factors
of the orchard were collected, and the daily water requirements of Huangguan pear trees from 2018 to 2023 were calculated using the
single crop coefficient method recommended by the FAO56 manual. Based on these calculations, a dataset of Huangguan pear tree
water requirements was established. Key factors influencing the water needs of the pear trees, including temperature, wind speed,
and soil conditions, were selected as input features. Four machine learning models—Support Vector Regression (SVR), Random
Forest Regression (RF), Polynomial Regression, and Back—Propagation Neural Network ( BPNN)—were used to predict the water
requirements of the Huangguan pear trees. Through repeated training and testing, the predictive accuracy, generalization ability, and
stability of the four models were compared. The results indicate that all four models achieved R* values above 0. 90, with the Support
Vector Regression model demonstrating the best overall performance. The R*, RMSE, MAE, and max—error values for the SVR
model were 0.92, 0.73, 0.52, and 3. 21, respectively, with stable results across multiple experiments. Therefore, the Support
Vector Machine learning method can accurately predict the water requirements of Huangguan pear trees, providing significant
practical value for future smart and precision irrigation in pear orchards.
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Table 1  Phenological stages and corresponding crop coefficient
(K¢ ) values for Huangguan pear tree
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Fig. 2 Crop coefficient ( K.) curve chart for Huangguan pear
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