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Monthly Changes in Temperature Extremes over South Korea Based on
Observations and RCP8.5 Scenario
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ABSTRACT

In this study, we have investigated monthly changes in temperature extremes in South Korea for the past (1921~
2010) and the future (2011~2100). We used seven stations’ (Gangneung, Seoul, Incheon, Daegu, Jeonju, Busan, Mokpo)
data from KMA (Korea Meteorological Administration) for the past. For the future we used the closest grid point
values to observations from the RCP8.5 scenario of 1 km resolution. The Expert Team on Climate Change Detection
and Indices (ETCCDI)’s climate extreme indices were employed to quantify the characteristics of temperature extremes
change. Temperature extreme indices in summer have increased while those in winter have decreased in the past.
The extreme indices are expected to change more rapidly in the future than in the past. The number of frost days
(FD) is projected to decrease in the future, and the occurrence period will be shortened by two months at the end
of the 21 century (2071~2100) compared to the present (1981~2010). The number of hot days (HD) is projected to
increase in the future, and the occurrence period is projected to lengthen by two months at the end of the 21* century
compared to the present. The annual highest temperature and its fluctuation is expected to increase. Accordingly,
the heat damage is also expected to increase. The result of this study can be used as an information on damage
prevention measures due to temperature extreme events.
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Table 1. Information of weather stations used in this
study

Station Latitude ('N) Longitude ('E) Altitude (m)
Gangneung 37.75 128.89 26.0
Seoul 37.57 126.97 85.8
Incheon 37.48 126.62 714
Daegu 35.89 128.62 64.1
Jeonju 35.82 127.15 53.4
Busan 35.10 129.03 69.6
Mokpo 34.82 126.38 38.0
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Table 2. ETCCDI indices used in this study
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Indicator Definition Units
HD (hot day) Count of days when TX (daily maximum temperature) > 33C Days
SU (summer day) Count of days when TX (daily maximum temperature) > 25T Days
TR (tropical night) Count of days when TN (daily minimum temperature) > 25C Days
FD (frost day) Count of days when TN (daily minimum temperature) < 0T Days
ID (icing day) Count of days when TX (daily maximum temperature) < 0C Days
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Fig. 1. Changes of the annual highest temperature and
lowest temperature for past (1921~2010) and
future (2011~2100) period.
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Table 3. The range of fluctuation of annual highest temperature and lowest temperature for past (1921~2010) and

future (2011~2100) period

Period Gangneung Seoul Incheon Daegu Jeonju Busan Mokpo
Annual highest  1921~2010 1.30 1.41 1.55 1.45 1.24 1.29 1.37
temperature 5011 ~2100 1.96 1.54 1.38 1.95 1.63 2.03 1.34
Annual lowest  1921~2010 2.23 2.23 2.19 1.86 1.99 1.89 1.94
temperature 2011~2100 1.75 1.69 1.68 1.82 1.93 1.40 1.48
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Table 4. Comparison of frequency of HD and FD

HD

Station
Period Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Amn

1981~2010 0.0 0.0 0.0 0.0 0.3 1.0 4.6 44 03 00 0.0 0.0 10.7
Gangneung  2031~2060 0.0 0.0 0.0 0.0 0.1 2.1 6.6 6.6 03 00 0.0 0.0 15.8
2071~2100 0.0 0.0 0.0 0.1 1.0 70 133  13.0 1.1 0.0 0.0 0.0 356

1981~2010 0.0 0.0 0.0 0.0 0.0 0.4 2.1 3.6 00 00 0.0 0.0 6.1
Seoul 2031~2060 0.0 0.0 0.0 0.0 0.4 5.0 91 137 29 00 0.0 0.0 312
2071~2100 0.0 0.0 0.0 0.0 2.9 123 168 233 83 0.0 0.0 0.0 63.6

1981~2010 0.0 0.0 0.0 0.0 0.0 0.0 1.1 2.0 00 00 0.0 0.0 3.1
Incheon 2031~2060 0.0 0.0 0.0 0.0 0.0 0.4 41 101 1.6 0.0 0.0 0.0 16.2
2071~2100 0.0 0.0 0.0 0.0 0.3 43 128 248 83 0.0 0.0 0.0 505

1981~2010 0.0 0.0 0.0 0.0 0.3 23 9.0 9.7 09 00 0.0 0.0 222
Daegu 2031~2060 0.0 0.0 0.0 0.0 1.9 75 141 150 26 00 0.0 0.0 412
2071~2100 0.0 0.0 0.0 0.2 6.4 151 214 237 79 02 0.0 0.0 749

1981~2010 0.0 0.0 0.0 0.0 0.0 0.3 6.4 8.3 04 00 0.0 0.0 15.5
Jeonju 2031~2060 0.0 0.0 0.0 0.0 0.8 48 150 171 42 00 0.0 0.0 419
2071~2100 0.0 0.0 0.0 0.1 4.9 128 226 266 122 03 0.0 0.0 795

1981~2010 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.9 0.1 0.0 0.0 0.0 24
Busan 2031~2060 0.0 0.0 0.0 0.0 0.1 0.4 3.8 8.3 09 0.0 0.0 0.0 135
2071~2100 0.0 0.0 0.0 0.0 0.5 1.8 10.1 18.0 4.1 0.1 0.0 0.0 347

1981~2010 0.0 0.0 0.0 0.0 0.0 0.0 1.3 33 0.1 0.0 0.0 0.0 4.8
Mokpo 2031~2060 0.0 0.0 0.0 0.0 0.0 0.0 51 112 06 00 0.0 0.0 16.9
2071~2100 0.0 0.0 0.0 0.0 0.0 05 146 270 6.1 0.0 0.0 0.0 482

FD

Station
Period Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Anmn

1981~2010 242 182 7.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 29 148 682
Gangneung  2031~2060 192 11.7 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 113 475
2071~2100 72 52 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 6.0 19.7

1981~2010 279 216 95 0.1 0.0 0.0 0.0 0.0 0.0 0.2 73 231 897
Seoul 2031~2060 264 183 69 00 0.0 0.0 0.0 0.0 0.0 0.0 29 213 759
2071~2100 19.6  13.0 29 00 0.0 0.0 0.0 0.0 0.0 0.0 0.8 157 521

1981~2010 281 217 9.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 6.1 220 87.1
Incheon 2031~2060 258 155 47 00 0.0 0.0 0.0 0.0 0.0 0.0 1.6 187 662
2071~2100  16.8 9.4 1.8 00 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.0 39.1
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Table 4. Continued
Station FD
1981~2010 259 19.0 6.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 44 206 763
Daegu 2031~2060 193 140 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24 160 564
2071~2100 122 10.1 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 11.0 362
1981~2010 27.1 219 118 1.4 0.0 0.0 0.0 0.0 0.0 0.2 6.5 225 914
Jeonju 2031~2060 235 194 9.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 32 182 740
2071~2100 16.7 145 5.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.6 12.8 508
1981~2010 16.7 11.0 29 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.9 9.7 412
Busan 2031~2060  10.7 6.8 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 6.5 256
2071~2100 3.1 22 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 8.1
1981~2010 219 177 53 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 11.8 577
Mokpo 2031~2060 154 118 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 8.0 385
2071~2100 39 4.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 109
oItk o2 skl Aol Estal, ZHUS] Az SeuEtoll A dAA oz Adjobrl g dofl 1 o Ay
AZ17F BEEA A i, ek o] 4o BAek Zlor Sk 7R dAlE 270E(7~89), 214171 F7loll= 37N
AL WA EQ PPNIETL 48UF Wl e Bl ~99), 214)7] Wolis 474A(6~9Y)E LrEPdthFig. 3). %
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Fig. 4. Monthly frequency change of the temperature extreme indices (HW and FD) in current (1981~2010) and

future (2071~2100).
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