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Abstract

In recent years, global warming has led to a continued increase in the frequency and intensity of extreme heat
events, and Taiwan has also experienced record-breaking high temperatures in recent years. However, owing to its
complex topography and regional climate differences, extreme heat events in different parts of Taiwan exhibit distinct
spatiotemporal characteristics, and their associated large-scale atmospheric circulation patterns also vary. This study
uses the Taiwan Station-based Analysis dataset (TaiSA), a high-resolution gridded dataset, to investigate extreme heat
events in four regions of Taiwan (northem, central, southern, and eastern Taiwan). Event duration, affected area, event
intensity, and event scale are then used to characterize regional heat-event features. In addition, large-scale
environmental variables from the ERAS (ECMWEF Reanalysis v5) reanalysis dataset are incorporated, and K-means
clustering is applied to identify the major atmospheric circulation patterns associated with extreme heat events.

The results show that extreme heat events in Taiwan can be classified into three major circulation types: the
subtropical high type, the southwesterly wind type, and the tropical-system-influenced type. The subtropical high type
occurs mainly from July to August and represents the dominant heat-event type in all four regions, although event

duration and affected area still exhibit clear regional differences. The southwesterly wind type shows more



pronounced seasonality, with southern Taiwan being particularly prone to longer-lasting and more spatially extensive
heat events from May to June. For the tropical-system-influenced type, Joint Typhoon Warming Center (JTWC)
best-track data are further used to examine the relationship between tropical systems and extreme heat events, and to
summarize the locations and track characteristics of tropical systems associated with heat events in each region.

This study establishes a circulation-based classification framework for extreme heat events in Taiwan and clarifies the
relationship between regional heat-event characteristics and large-scale atmospheric circulation patterns. The results

provide a useful reference for future analyses of extreme heat events and for research on heat warning systems.
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