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Comparison of Thermal Environment between Inland and Coastal
Cities in Gyeongbuk during the Heat Wave of 2018
Comparison between Daegu and Pohang
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Abstract

The characteristics of time changes in air temperature, DI (discomfort index) and WBGT (wet-bulb globe temperature)
were investigated for inland city (daegu) and coastal city (pohang) of Gyeongbuk Province during the 2018 consecutive heat
wave season. The time when the temperature dropped below 33°C was around 19h in both regions. As such, the two regions
were similar with respect to the time up to which the heatwave warning levels continued. However, the discomfort index
(DI) was higher than 27 in Pohang. Most people feel unpleasant when an discomfort index of 27 or higher appears. The
results indicated that Korea's night-time thermal environment during the summers is particularly poor in the southern coastal
areas. WBGT began at 09:00 and lasted until 21:00, with a score of 31 or higher; this score, in principle, corresponded with
the duration of outdoor activity in both regions. Therefore, it was found that outdoor work was at a level where all day long
had to be stopped in both areas during the heat wave. Although time changes in temperature and WBGT were similar in both
regions, Discomfort Index (DI) differed significantly. The difference refers to the fact that Pohang is strongly affected by the
high heat capacity effect and the supply of water vapor from the sea.
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Table 1. Values of Discomfort Index (DI) (Giles, 1990)

o] &7} sfot A 7H o 81 vl

oo} sape] vl - 623

Value of DI(C) Value of DI(°F) Conditions
>32 >90 State of medical emergency
32>DI >29 90>DI > 85 Everyone feels severe stress
29>DI > 27 85>DI > 80 Most of population feels discomfort
27>DI > 24 80>DI > 75 Over 50% of population feels discomfort
24>DI > 21 75>DI =70 Under 50% of population feels discomfort
>21 70> No discomfort

Table 2. Warning criteria of Hyperthermia Prevention of MOE(Ministry of Environment) in Japan (Kim et al., 2015)

Stage Criteria
Nearly Safety WBGT <21
Warning 21 = WBGT <25
Alert 25 < WBGT <28
Severe Alert 28 = WBGT < 31
Danger WBGT = 31

e
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Fig. 1. Time variation of air temperature(‘C) in Pohang and Daegu during heatwave period of 2018.
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Fig. 2. Same as Fig. 1 but for relative humidity(%).
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Fig. 3. Time variation of DI(Discomfort Index) in Pohang and Daegu during heatwave period of 2018.
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Fig. 4. Same as Fig. 1 but for solar radiation(W/m?).
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Fig. 5. Same as Fig. 1 but for cloudiness.
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Fig. 6. Same as Fig. 1 but for WBGT.
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