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Abstract

SEA is the world’s largest archipelago surrounded by the world’'s warmest oceans.
The strong atmospheric instability and abundant moisture supply make Southeast
Asia (SEA) the most prolific basin for floodings, which accounts for 30% of the
global total. The 2021 flood in the Malay Peninsula was deemed a ‘once-in-a-
century' event, causing 51 deaths and economic losses of USDS1.5 billion.
Meanwhile, in the context of global warming and the associated complexity in
climate variability, SEA is emerging as a new hotspot of heatwaves. Marked as the
region’s ‘once-in-200-year’ event, the 2023 SEA heatwave set the region’s highest
temperature record of 49°C. These catastrophes have attracted worldwide
attention because of the unprecedented severity and widespread socioeconomic
impacts. By diagnosing and hindcasting the region’s devastating natural hazards,
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