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Characteristics of Heat wave Mortality in Korea
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Abstract Analysis of the cause of death (Statistics Korea) showed that heat wave caused 442
deaths (21 per a year) from 1991 to 2011 in Korea. The number of summer heat-related deaths
(heat disorders) increased exponentially as heat wave prolonged. In 1994 when the extreme
heat wave prevailed, there were 92 heat-related deaths. Seasonally, heat-related deaths occurred
most frequently in early August when air temperature is highest for a year, but it is frequent as
well in late July when air temperature increases rapidly after withdrawal of Changma. The fre-
quency of deaths by age has begun to increase from 40s and more than half of total deaths
were occurred in the elderly (> 60). Except retired elderly, the most vulnerable group (job and
age) was the elderly agricultural workers and the next was the jobless people in 40 s~50s,
assumed as homeless people. The most vulnerable regions were Hapcheon-gun, Uiryong-gun,
and Sanchen-gun, which are inland rural area in Gyeongsang-do where the heat wave occurs
most frequently in Korea. The heat-related death rate increased rapidly when air temperature
exceeded 33°C in both of the urban and rural area. Interestingly, the heat-related death were

observed in the relatively lower temperature in the cities (29°C), as compare to the rural area
(31°C).
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Table 1. Standard classification of heat-related diseases.
Code Cause of death Code Cause of death
T670 Heatstroke and sunstroke T675 Heat exhaustion, unspecified
T671 Heat syncope T676 Heat fatigue, transient
T672 Heat cramp T677 Heat edema
T673 Heat exhaustion, anhydrotic T678 Other effects of heat and light
T674 Heat exhaustion due to salt depletion T679 Effect of heat and light, unspecified
X300~X309 Exposure to excessive natural heat X320~X329 Exposure to sunlight
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Fig. 1. Spatial distribution of the 57 weather stations.
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Fig. 2. (a) Time series and (b) scatter plot of summer (JJAS) heat wave days and heat related deaths (heat disorders).
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summer of 1994 (red).
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Fig. 4. The heat-related deaths (heat disorders) by age for (a) the 20 summers (1991~1993 and 1995~2011) and (b) the

extreme hot summer of 1994.
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extreme hot summer of 1994.
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Fig. 6. Spatial distribution of the heat-related (a) death toll (heat disorders) and (b) death toll per ten thousand people for 1997

to 2011.

Table 2. Regional heat-related death toll from 1997 to 2011 (unit: si-gun-gu administrative district).

Si Death t(6)11 Gun Death t(gll Gu Death tcgll
(per 10°) (per 10”) (per 10°)

Namwon 4 Hapcheon 5 Seo-gu, Daegu 4
A5 de) (0.51) (A ) (1.56) (A7 A7) (0.19)

Miryang 4 Uiryeong 4 Buk-gu, Daegu 4
ChEX) (0.4) (3 91%8) (1.25) (7 E57) (0.09)

Jeongeup 4 Sancheong 4 Nam-gu, Pohang 3
(A& B (0.36) (A A (1.15) (EZA ) (0.12)

4 Chungju 4 Jangheung 4 Buk-gu, Pohang 3
(F5 F72) 0.2) A e (1.12) (EFA 5) (0.12)

5 Gyeongju 4 Seongju 4 Seodaemun-gu, Seoul 3
(BE AFAD) (0.16) (BE AT (1.09) (H&A AT (0.1)

6 Gyeongsan 4 Hadong 4 Gwonseon-gu, Suwon 3
(35 7)) (0.15) (A 3HE) (0.96) (A B 0.1

7 Hwaseong 4 Uiseong 4 Dongdaemun-gu, Seoul 3
(7371 34 41) (0.08) (A& A (0.78) A=A FHET) (0.09)

3 Sangju 3 Haman 4 Nam-gu, Ulsan 3
(B35 B+ (0.31) (73 Fet) (0.66) (&A= (0.09)

9 Yeongju 3 Yeongam 3 Seongbuk-gu, Seoul 3
(B IF4D) (0.28) A L) (0.66) A& AET) (0.07)

10 Gangneung 3 _ Jincheon 3 Dalseo-gu, Daegu 3
(D &S (0.14) F&E AHF) (0.64) (2] EX ) (0.05)

71458 o))

249 23 (2014)
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Fig. 7. Spatial distribution of mean heat wave days for
1997 to 2011. The contour interval is 3 days.
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(a) Temperature vs Density of population
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(b) Box plot of temperature
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Fig. 8. (a) Scatter plot between density of city population and daytime maximum temperature for 294 heat-related death (heat
disorders) events (1997~2011) and (b) box plot of daytime maximum temperature in the 74 rural cities and the 84 urban cities.
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