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Heat Extremes: A prolonged period of abnormally high 

temperature relative to normal conditions.
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1. Absolute Temperature Percentile Analysis 2. STI Analysis

•XGBoost outperforms Random Forest in temperature prediction and extreme event detection, achieving higher accuracy, lower error, and improved reliability. 

•XGBoost better captures moderate heat extremes (STI ≥ 1.0–1.5), while both models show reduced skill for rare and severe events (STI ≥ 2.0). 

•Model performance varies spatially and declines with increasing severity, with lower accuracy in coastal/high-variability regions and at higher STI thresholds. 
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XGBoost 

outperforms RF, 

achieving a 

higher R² of 0.89 

(vs. 0.84) and a 

lower RMSE of 

1.02 °C (vs. 1.32 

°C).
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