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Machine learning methods

The XGBoost (eXtreme Gradient Boosting) model is an advanced machine learning algorithm that
has gained significant popularity and achieved state-of-the-art results in various predictive modeling tasks
(Chen and Guestrin, 2016). It belongs to the family of gradient boosting algorithms and is known for its
efficiency, flexibility, and high performance. XGBoost is designed to handle both classification and
regression problems. It works by sequentially adding weak prediction models, typically decision trees, to
an ensemble in a process known as boosting. Each subsequent model is built to correct the mistakes made
by the previous models, gradually improving the overall predictive accuracy. What sets XGBoost apart
is its focus on optimization and regularization techniques. It incorporates a regularized objective function
that combines a loss function and a penalty term to control model complexity and prevent overfitting (Gui

et al., 2020; Si and Du, 2020; Wong et al., 2021).
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32  periods of 2000 - 2013 and 2013 - 2022 (black dots indicate passing the 95% significance test).
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38  Fig. S3. The predicted values of light rain days during (a) 2000 - 2013 and (b) 2013 - 2022 by the

39 XGBoost method.
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Fig. S5. The predicted values of light rain days in the warm season (Jun.-Oct.) during (a) 2000 - 2013
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