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ABSTRACT

In this study, we classified climate zones over South Korea using high-resolution (1 km x 1 km) observational grid data
(2000 ~2019) and projected future regional climate changes based on high-resolution climate change scenarios (2081 ~2100). We
applied the K-means clustering method to observational annual mean temperature and total precipitation data to classify South
Korea into the following six regions: mountainous-central-high/low elevation (A1/A2), plain-central/southern (B1/B2), and
mountainous-southern-high/low elevation (C1/C2). Currently, mean temperatures are highest/lowest at B2/A1 (12.4°C/8.0°C)
and total precipitation is highest/lowest at C1/B1 (3312 mm/1182 mm). During the late 21st century, under a low-emission
scenario (SSP1-2.6), annual mean temperatures are projected to increase by 2.3 ~2.4°C across the six climate zones; under
a high-emission scenario (SSP5-8.5), temperature is expected to increase by 5.9°C (C1) to 6.5°C (A2). Total precipitation is
projected to increase most in C1 (209 mm/456 mm) and least in Bl (21 mm/155 mm) under SSP1-2.6/SSP5-8.5. Extreme heat
events (TXx) will increase across all regions, especially in central areas (Al, A2, B1) of South Korea. Heavy rainfall events
(RX1D) will increase most in southern areas (B2, C1, C2), especially in C1, with increases exceeding 100 mm/day. Finally,
extreme climate events are projected to occur more frequently across most regions. The intensities of future extreme climate
events are expected to increase not only under high-carbon scenarios, but also under low-carbon scenarios. The results of this

study are fundamental data for establishing region-specific climate change adaptation strategies.
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Table 1. Climate change Indices calculated using
daily maximum temperature (TMAX) and
precipitation (PR)

Index Index Definition Units
TXx The maximum TMAX in each year [
RXID The maximum 1-day PR in each year mm
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Fig. 1. Distribution of DEM elevation (a), observed annual mean temperature (b) and total precipitation (c) over

South Korea (2000-2019)
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Fig. 2. Classification of Climate Zones over South Korea by number of clusters. A, B and C refer to the central
mountains, plains, and southern mountains, respectively. As the number of clusters increases, A, B and
C become further subdivided according to the terrain
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Fig. 4. Climatic characteristics of annual mean temperature and total precipitation by climate zones under

present—-day (2000 ~ 2019) over South Korea

Table 2. Annual mean temperature, total precipitation, extreme high temperature index (TXx) and extreme
precipitation index (RX1D) by climate zones under present—-day (2000 ~ 2019) over South Korea. The
climate zones are classified as follows: mountainous—central-high/low elevation (A1/A2),
plain—central/southern (B1/B2), and mountainous-southern—high/low elevation (C1/C2)

Al A2 Bl B2 Cl C2

Temperature (C) 8.0 10.5 12.4 133 10.9 12.0

Precipitation (mm) 1513 1367 1182 1443 3312 1908

TXx () 325 345 355 352 29.9 337

RXID (mm) 140 128 114 136 285 167
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Fig. 5. Climatic characteristics of annual mean temperature and total precipitation by climate zones under late
21st century (2081 ~2100) over South Korea

Yy

3.2. 7|2 X|Y9E D24 7|=

i)
N

15

)

o
£ Agsteict. WA Hi7]29] HIlE AmEH, 2147
22081 ~2100¥]) AHekA AJUHE] Q(SSP1-2.6)04] A<
of wet 712 #3t Z2 @A(2000 ~2019) thH] 23T ~
24T A5o] AYEo]l A Ho|7p A& ZoF e
rh(Fig. 5a, Table 3). TEFA A|L}E] Q(SSP5-8.5)0)| A1
A2 AQoflA +6.5CE 7HF FA A5l Cl A GofA]
+5.9C2 71 ZA| Asoto], g w2 7|2 A5 &
9] ztol7} vl ZF Ao 2 AYHTH(Fig. Sc). ool whzh
21A17] ol A2 A 9] A7 22 17.0CE Cl AF
9] 16.8CE FYoto] o whxst A 9ol & o2 B4

o] doflX= 671 715 A =739 vl ¥st

Journal of Climate Change Research 2024, Vol. 15, No. 6

ok 214171 &, Agtd Ay o4 Yette A7t 37
g 3= g7 2 AlS AY(B2, Cl1, C2)004 HA
w2 Z7 IS Aoz HYEHKFig. Sb, Table 3).
5] C1 A9 Z4d F7F 2 209 mmz THE A9
Sloj Hlsf 3u ol Wrt IEA AU 9] Foll= A
g4 Ay o Hls e FewF S7F FHol BE XY
oA &= o]A} I ™, 150 mm OJA}e] < Z7}7} o
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Table 3. Annual mean temperature, total precipitation, extreme high temperature index (TXx) and extreme

precipitation index (RX1D) by climate zones under late 21st century (2081 ~2100) over South Korea.

The parentheses indicate the future changes compared to the present-day (2000 ~2019)

Scenario Al A2 B1 B2 Cl C2
10.3 12.9 14.8 15.6 13.2 14.3
SSP1-2.6
5 (+2.3) (+2.4) (+2.4) (+2.3) (+2.3) (+2.3)
Temperature (C)
14.4 17.0 18.8 19.5 16.8 18.1
SSP5-8.5
(+6.4) (+6.5) (+6.4) (+6.2) (+5.9) (+6.1)
1542 1389 1203 1489 3521 1970
SSP1-2.6
(+29) (+22) (+21) (+46) (+209) (+62)
Precipitation (mm)
1695 1525 1337 1648 3768 2154
SSP5-8.5
(+182) (+158) (+155) (+205) (+456) (+246)
355 37.8 385 38 31.8 36.2
SSP1-2.6
(+3.0) (+3.3) (+3) (+2.8) (+1.9) (+2.5)
TXx (C)
40.6 42.8 433 42.5 359 40.8
SSP5-8.5
(+8.1) (+8.3) (+7.8) (+7.3) (+6.0) +7.1)
159 147 133 162 386 204
SSP1-2.6
(+19) (+19) (+19) (+26) (+101) (+37)
RX1D (mm)
176 164 151 185 406 227
SSP5-8.5
(+36) (+36) (+37) (+49) (+121) (+60)
10
o ‘E
g 6 s
© g
e 3
& 2 &

SSP126 M SSP585
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SSP126 M SSP585
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Fig. 6. Changes in extreme high temperature index (TXx, a) and extreme precipitation index (RX1D, b)
between present—-day (2000 ~ 2019) and late 21st century (2081 ~ 2100) under SSP1-2.6 and SSP5-8.5

over South Korea
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ALEH, C1S ALt BE A G4 TXx7l H7|2E
o A5 Zo] Aot I3 A A4 RXIDE v]#o] ZE
AUE L, BE A G4 F717F AGHTH(Fig. 6b, Table
3). BE AU Qo4 RXIDE TXx9H= Hij& 217
o Hlg| FEAGA Z T/t =& Ho|d, Cl, C2,
B2 =02 FA JF7kot= AoE Uehdtt 5] C1 A9
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