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Abstract: This study aimed to identify the key factors influencing vegetation changes on Hainan Island under Typhoon
Yagi, determine the disaster thresholds, and provide scientific support for typhoon disaster prediction, assessment, and
mitigation. Using the GEE platform, Sentinel-2 NDVI data from August 19 to September 18, 2024, covering the period
before and after Typhoon Yagi landfall, were analyzed in conjunction with topographic and meteorological variables
(such as typhoon path, maximum wind speed, minimum pressure, and precipitation). An XGBoost model was applied to
predict post-typhoon NDVI changes, and SHAP analysis was used to explore the nonlinear effects of meteorological
factors. The XGBoost model yielded a coefficient of determination (R”) of 0.75 and a root mean square error (RMSE) of
0.12, indicating a high prediction accuracy for post-typhoon NDVI changes. Feature importance analysis within the
XGBoost model revealed that pre-typhoon NDVI, typhoon distance, and maximum wind speed were the primary influ-
encing factors, while slope and aspect had a weaker effect. Further SHAP analysis confirmed that typhoon distance and
maximum wind speed were the key meteorological factors driving NDVI changes. When the typhoon distance was less
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than 76.4 km, NDVI showed a significant decline, while NDVI changes intensified when the maximum wind speed ex-
ceeded 29.3 m/s, highlighting the crucial role of strong winds in vegetation damage. Regions within 76.4 km (approxi-
mately within the 11th wind radius) of the typhoon’s path and with maximum wind speeds greater than 29.3 m/s expe-
rienced severe vegetation damage. It is recommended that the high-risk areas be prioritized in typhoon warnings and
pre-disaster defense measures.

Keywords: Typhoon Yagi; disaster-causing factor; vegetation change; disaster thresholds; XGBoost model; SHAP

analysis
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