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The Climatology of Perceived Sultriness in South Korea
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Abstract : This study examined temporal and spatial patterns of bioclimatic perceived sultriness in South Korea
by analyzing the climatology of heat index calculated from ambient temperature and relative humidity for the
period of 26 years (1973-1998). As results, spatially, bioclimatic sultriness above all thresholds frequently
occurred mainly in the central western inner area, the southwestern inner area, and the southeastern inner area
of South Korea. Especially, Miryang in the southeastern inner area of South Korea was proved to be,
bioclimatically, the sultriest area in South Korea that has recorded frequent high heat index. Temporally,
frequency of sultriness in the contiguous South Korea significantly increased in the 1990s. Specifically, In 1994,
frequencies of heat index exceeding each threshold was the highest all over South Korea. Normally, the
sultriness with high heat index exceeding 40.6°C occurred mainly for the period of between the end of July
generally after Summer Changma and the beginning of August before another small rainy season of years.
These temporal-spatial distributions of bioclimatic sultriness in South Korea showed various patterns regionally,
affected by physical and anthropogenic climatic factors such as topography, latitude, altitude, water bodies or
aforestration, urbanization, and industrialization as well as movements of large-scale air masses.

Key Words : temporal and spatial patterns, bioclimatically, perceived sultriness, heat Index, physical and
anthropogenic climate factors
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Figure 1. Heat index chart(’C).
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HL: €A 4(P), T: 71 2(F), R: 5 =(%).

(Eq. 1)
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Table 1. Possible impacts of high heat Index on human body (NOAA, 1980).

Categories Heat Index Possible Symptoms
Caution 26.7~32.2°C | Fatigue with prolonged exposure and physical activity
Extreme Caution|  32.2-40.6°C Sunstroke, Heat c.r-amps and heat exhaustion with prolonged exposure and physical activity
under these conditions
Danger 40.6-54.5°C Sunslrok.e, heat .cr?u-nps or heat exhaustion are likely. Heatstroke with prolonged exposure
and physical activity
Extreme Danger | Over 54.5°C | Heatstroke or sunstroke are imminent
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Figure 2. 61 weather stations included in this study with
complete records over the period, 1973~1998.
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Table 2. Monthly and annual average frequency of daily maximum heat index in South Korea (1973~1998).

HI 226.7°C HI >32.2°C HI >40.6°C HI >54.5°C

May 2.89 0.02 0 0
June 11.87 0.75 0* 0
July 21.69 11.01 0.85 0*
August 2527 13.83 0.81 0*
September 10.12 1.20 0.01 0
October 0.52 0* 0 0
Annual 72.35 26.81 1.67 0*
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L2 - 3T - UES - 847
(a) Exceeding 26.7°C (b) Exceeding 32.2°C
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264005 3E+005 4E+005 SE+005 B6E+005 TEA06S  2E+005 3E4005 44005 SE005 €005 7E+008
(¢) Exceeding 40.6°C (d) Topography in South Korea.
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Figure 3. (a)-{c) Annual average frequencies of daily maximum heat index at each bioclimatic threshold
for the period of record (1973~1998) and (d) topography in the contiguous South Korea.
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(a) Exceeding 26.7°C
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(b) Exceeding 32.2°C
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Figure 4. The spatial distributions of temporal trend of annual frequency of daily maximum heat index (a) exceeding
26.7°C and (b) exceeding 32.2°C in the contiguous South Korea for the period of record (1973~1998).
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(a) The decreasing trend of annual frequencies of daily maximum heat
index exceeding 26.7°C in the central eastern inner areas of South Korea
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(b) The decreasing trend in Mungyeong and increasing trend in Miryang of
annual frequencies of daily maximum heat index exceeding 32.2°C.
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Figure 5. (a)-(b) Locally strong increasing or decreasing trend in annual frequencies of daily maximum
heat index in South Korea for the period of record (1973~1998).
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Table 3. Monthly and annual average frequency of heat index at LST 3h, 9h, 15h, and 21h in the

contiguous South Korea (1973~1998).

HI>26.7°C HI>2322°C

3AM 9AM 3PM 9PM 3AM 9AM 3PM 9PM

May 0* 0.02 358 0.02 0 0 0.02 0

June 0.06 0.46 11.93 0.61 0 0* 0.74 0*
July 293 10.50 21.20 9.64 0.07 248 10.86 1.33
August 372 1297 2471 10.75 0.16 2.85 13.62 130
September 036 1.19 10.07 0.75 0* 0.02 1.18 0.02

October 0 0* 055 0* 0 0 0* 0
Annual 7.07 25.16 65.75 21.76 023 546 2238 2,65

*dRg T YW F G T = 0010 o] R e, Q17 7FE 13] o)A e AL

-393-



qd

y = (=]
HYZ HZe - UTS - NP

e

e

(a) Annual average frequency (b) Temporal trend

o Ml ————.. C el A
» £ +
264005 364005 4E4005 564005 BEA006 7E+008 264005 3E+005 4E*005 584008 6E+005 7E+008

Figure 6. (a) The spatial distribution of annual average frequency and (b) temporal trend of annual frequency of heat
index exceeding 26.7°C at LST 3h in the contiguous South Korea for the period of record (1973~1998).
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Data: Ministry of Home Affairs of Korea, 2000, Municipal Yearbook of Korea.
Figure 7. The increase of population in big cities in South Korea during the 20™ century (1917~1999).
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Figure 8. Temporal variations of annual average frequencies of heat index exceeding 26.7°C
at LST 3h in Ulsan and Pohang (1973~1398).
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Table 4. The long duration records of daily maximum heat index exceeding 26.7°C and 32.2°C in the
contiguous South Korea for the period of record (1973~1998).

HI>26.7°C HI>322°C
NO Station Duration(days) Year NO Station Duration(days) Year
47143 Daegu 79 1994 47184 Jeju 51 1990
47184 Jeju 77 1978 47189 Seogwipo 50 1990
47184 Jeju 71 1975 47265 Seonsanpo 43 1990
47265 Seongsanpo 76 1985 47192 Jinju 48 1990
47184 Jeju 76 1985 47156 Gwangju 47 1994
47265 Seongsanpo 75 1975 47156 Gwangju 44 1990
47245 Jeongeup 75 1994 47260 Jangheung 43 1990
47189 Seogwipo 75 1978 47245 Jeongup 41 1994
47156 Gwangju 75 1994 47247 Namwon 40 1994
47133 Daejon 75 1994 47189 Seogwipo 39 1994
47138 Pohang 74 1994 47165 Mokpo 38 1994
47131 Cheongju 74 1994 47288 Miryang 37 1996
47265 Seongsanpo 73 1978 47278 Uiseong 37 1996
47245 Jeongeup 73 1998 47146 Jeonju 37 1996
47184 Jeju 73 1994 47143 Daegu 37 1995
47152 Ulsan 73 1994 47108 Seoul 37 1994
47146 Jeonju 73 1998 47285 Hapcheun 36 1996
47288 Miryang 72 1994 47143 Daegu 36 1996
47285 Hanpcheon 72 1994 47284 Geochang 35 1996
47281 Yongcheon 72 1994 47279 Gumi 35 1996

Table 5. The long duration record of daily maximum heat index to equal to or exceeding 40.6°C
in the contiguous South Korea during the period of record (1973~1998).

HI=406°C
NO Station | DUrton Onset End

(days) Year Month Date Year Month Date
47288 | Miryang 2 1994 7 3 1994 7 2%
47288 | Miryang 7 1990 7 7 1990 g 9
47278 | Uiscong 2 1990 7 27 1990 8 7
47152 Ulsan 5 1983 7 30 1983 8 7
47232 | Cheonan 9 1986 7 2% 1986 g 3
7238 | Gumsan 9 1983 7 30 1983 8 7
47247 | Namwon 9 199 7 2 1996 8 6
47256 | Suncheon 9 1996 7 29 1996 8 6
47260 | Jangheung 9 1994 7 14 1994 7 )
47114 Wonju 8 1994 7 12 1994 7 19
47143 Dacgu 8 1995 8 1 1995 5 g
a4 Dacgu 8 1983 7 3 1983 8 7
47146 Jeonju 8 1983 7 30 1983 8 6
47156 | Gwangin 3 1983 7 30 1983 g 6
47288 | Miryang 8 1994 3 2 1994 3 9
47236 Buyeo 8 1984 8 6 1984 8 13
47236 Buyeo 8 1978 7 21 1978 7 28
47243 Buan 8 1994 N 2 1994 8 5
47243 Buan 8 1984 8 3 1984 8 10
47245 | Jeongewp 8 978 | 7 21 978 | 7 28
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Figure 9. Anomalies of annual frequency of daily maximum heat index exceeding 40.6°C in the muggy years
of the contiguous South Korea: (a) in 1978, (b) in 1990, and {(c) in 1994.
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Figure 10. Variations of daily maximum heat index and real time ambient temperatures in Miryang

Figure 11.

and Daegu from July to August in 1994.

(a) Yeongdoek in August, 1973
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heat index (Hl), temperature (T), and relative humidity (RH).
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