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The Impacts of Urbanization on Changes of Extreme Events of Air
Temperature in South Korea

Seungho Lee* - Inhye Heo**

o] ATAE e A40] Wk AR BAshe] EAS AT Fek] 0] Wsle] njA|k Rk Fskad stk
el G0 A AR 0 TRlest eiE 616] A HRE ol B SO ARG I B
I, ALY B SWE Ak Gtk 18U A% B WE PANE 2 A7) deolst L a4 dANE 2
L A9t 371 Aol o Easlln ALHu e a1 4] 74 ARl o B4 BeE Je)e 140 271 4

Rt Eolsloich ol wA1) 7].0] ofBHuTh AL el ) Aok A ulat Aufolth AHmyLt wE 2|40 7
Eolsit}. ofdl ABhE EAolA] M3l LRt HArleo] A

N
F20] 1 45E B S 2, ALH B SN, =AIS Ay, A7), A7

Abstract : This study aimed to analyze the changes of extreme temperature indices in order to investigate impacts of
urbanization on changes of extreme temperature. It was analyzed 16 indices related to extreme temperature indices to
60 weather stations in South Korea. Extreme temperature indices-related summer mostly increased, and its related to
winter decreased. Percentile-based indices were clearly increased more than fixed-based indices as a tropical night.
Decreasing trend of extreme temperature indices related to winter had more clear than increasing trend of extreme
temperature indices related to summer. It was similar to trend that urban temperature was more clearly increased in
winter than summer. Decreasing trend of indices-related daily minimum temperature had more clear than increasing
trend of indices-related daily maximum temperature. Also, it was similar to increasing trend of minimum temperature
had more clear than maximum temperature.

Key Words : extreme temperature indices-related summer, extreme temperature indices-related winter, impacts of
urbanization, daily maximum temperature, daily minimum temperature
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Figure 1. Weather stations for this study.
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Table 1. Classification of weather stations by the degree of urbanization. TA| 72 HAZSA0| 5

class

weather station

period of analysis (1954-2010)

period of analysis (1973-2010)

Large city

Seoul, Incheon, Daegu, Ulsan,

Gwangju, Busan

Daejeon, Suwon

midium and
small city

Jeonju, Pohang, Jeju, Yeosu,

Mokpo, Gangneung

Cheongju, Gumi, Jinju, Sokcho, Chuncheon, Wonju,
Icheon, Jecheon, Chungju, Yeongju, Seosan, Boryeong,
Gunsan, Namwon, Geoje, Tongyeong, Jangheung,
Yeongcheon, Miryang, Seogwipo

rural

Ulleungdo, Chupungnyeong

Inje, Daegwallyeong, Hongcheon, Ganghwa,
Yangpyeong, Geumsan, Boeun, Buyeo, Buan, Imsil,
Mungyeong, Uljin, Uiseong, Hapcheon, Yeongdeok,

Sancheong, Geochang, Suncheon, Wando, Jangheung,
Goheung, Haenam, Namhae, Seongsan
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Table 2. Indices of extreme temperature used in this study. 2 AP0 AIZ =l S| 2 X B2
Abbreviation Index Definition Unit
TXx Max Tmax Monthly maximum value of TX (daily maximum temperature) T
TXn Min Tmax Monthly minimum value of TX T
TNx Max Tmin Monthly maximum value of TN (daily minimum temperature) T
TNn Min Tmin Monthly minimum value of TN T
SU30 Summer days Annual count of days when TX > 30C days
TR25 Tropical nights Annual count of days when TN > 25T days
TXice Icing days Annual count of days when TX < 0T days
TNfd Frost days Annual count of days when TN < 0T days
cSDI Cold ‘spelll . Annual count of days w.ith at least 6 consecutive days days
duration indicator when TN < 10" percentile
WSDI \X/arn.l sp.ell . Annual count of days W'i[h at least 6 consecutive days days
duration indicator when TX > 90" percentile
TX10p Cool days Percentage of days when TX < 10" percentile %
TX90p Warm days Percentage of days when TX > 90" percentile %
TN10p Cool nights Percentage of days when TN < 10" percentile %
TN9Op Warm nights Percentage of days when TN > 90" percentile %
TXhw90 Heat wave duration Maximum consecutive days when TX < 90" percentile days
TNcw10 Cold wave duration Maximum consecutive days when TN < 10 percentile days
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Figure 2. The ratio of the change (%/year) of warm days (TX90p: a) and warm nights (TN90p: b) in South
Korea for 1954-2010. Solid triangles represent trends significant at the 5% level. §t=2| 2t H|Z(a)zt
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Figure 3. The changes of anomaly of warm nights
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Table 3. The degree of urbanization and percentage of warm spell duration indicator.
Sto| mA| fEet 7|ZHE 2HY| X|&Y

e petiods 19542010 1954-1980 (A) 1981-2010 (B) B-A
large city 3.1 19 4.3 24
medium and small city 2.0 1.7 23 0.6
rural 2.1 1.8 25 0.7
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Figure 4. The ratio of the change (days/year) of warm spell duration indicator (WSDI: a) and heat wave
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Figure 9. Changes of cool days (TX10p) by city size
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size (a: large city, b: medium and small city, c: rural)
for 1973-2010. A2 $H2H0F HIE(TN10p)2| Hat
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