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Abstract: The purpose of this study is to select and predict optimal heatwave indices for describing
and predicting heat-related illnesses. Regression analysis was conducted using Heat-related illness
surveillance system data for a number of heat-related illnesses and meteorological data from the Korea
Meteorological Administration’s Automatic Weather Station (AWS) for the period from 2021 to 2023.
Daily average temperature, daily maximum temperature, daily average Wet Bulb Globe Temperature
(WBGT), and daily maximum WBGT values were calculated and analyzed. The results indicated that
among the four indicators, the daily maximum WBGT showed the highest suitability with an R* value
of 0.81 and RMSE of 0.98, with a threshold of 29.94 Celsius. During the entire analysis period, there
were a total of 91 days exceeding this threshold, resulting in 339 cases of heat-related illnesses.
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Predictions of heat-related illness cases from 2021 to 2023 using the regression equation for daily

maximum WBGT showed an accuracy with less than 10 cases of error annually, demonstrating a high

level of precision. Through continuous research and refinement of data and analysis methods, it is

anticipated that this approach could contribute to predicting and mitigating the impact of heatwaves.
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Figure 1. An example of piecewise linear regression
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Figure 4. The results of regression between 4 different indices and number of heat-related patients. ((a) : mean temperature,
(b) : mean WBGT, (c) : max temperature, (d) : max WBGT)
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Table 1. Summary of the results of regression about 4 indice
mean T max T mean WBGT max WBGT
R squared 0.82 0.76 0.76 0.81
RMSE 1.09 1.27 0.87 0.98
Threshold 26.80 33.03 25.30 29.94
number of patients (Over threshold) 341 330 344 339
number of days (Over threshold) 97 86 103 91
number of days without patients (Over threshold) 14 9 17 10
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Table 2. The number of patients estimated by two indices’ equation

2021 2022 2023 sum

Actual (used data) 121 110 191 422
Mean temperature equation 163 128 147 438
Max temperature equation 171 113 150 434
Mean WBGT equation 136 143 138 417
Max WBGT equation 123 114 182 419
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