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Abstract

The increasing frequency of extreme heat events in Taiwan makes assessing heat stress risks for vulnerable
populations a critical priority. The Wet Bulb Globe Temperature (WBGT), which incorporates multiple factors,
including sunlight, wind, and humidity, is a well-established metric for assessing heat stress and is widely utilized by
various operational agencies. However, the lack of a historical baseline makes it challenging for policymakers to
distinguish extreme events from normal conditions. Therefore, establishing a reliable, gridded WBGT dataset to serve
as a baseline is essential.

This study analyzes hourly WBGT and meteorological variables required for its calculation from 26
CWA-operated manned stations across Taiwan for 20162024, comparing them with corresponding gridded data to
evaluate the quality and applicability of the gridded dataset. Gridded datasets for temperature, relative humidity, and
surface pressure were sourced from the Taiwan Station-based Analysis (TaiSA) dataset. Solar radiation and wind
speed were obtained from the Himawari-8 (H8) satellite-derived dataset and the Mesoscale Dynamic Analysis
System (MDAS), respectively. Gridded WBGT values were estimated using the Liljegren et al. (2008) method.
Results show that MDAS wind speed is overall underestimated. Since the algorithm's sensitivity to wind speed

increases under strong shortwave radiation and weak wind, low-wind biases may significantly impact daytime



estimates. Overall, gridded WBGT uncertainty stems from combined input errors and algorithmic sensitivity under
specific meteorological conditions. Therefore, future research will focus on these errors to optimize the gridded
dataset.
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