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ABSTRACT

Climate change on the Korea in the last 10 years (2011 ~2020) has been greater than that of the last 30 years (1991 ~
2020). Against this background, our society continues to make efforts to reduce green house gas emissions (mitigation), and
the importance of adapting to climate change has also been emphasized in recent years. The scientific information of climate
change should be the basis for effective adaptation efforts. Considering this, the National Institute of Meteorological Sciences
provides climate change scenarios and future climate information to support scientific evidence for establishing local
government’s climate change adaptation policies. The projected changes of temperature and precipitation in the long-term
future period relative to present-day period in CMIP6 scenarios are expected to increase by approximately 1.3 times more
than in the CMIP5 scenarios. This means that the evidence indicating the recent acceleration of climate change may be said
to be a preview of future unimaginable climate change risks. Additionally, the timing of 2.0 degree global warming level
is projected to reach around 2030 ~ 2040 period using 21-year moving average temperature from CMIP6 scenarios. In the 2.0
degree global warming level, the increase amount of extreme climates will be larger than that of mean climatology, and the
summer season is expected to be approximately 3 weeks longer compared to present-day climatology. The importance of
adapting to climate change in our society is gradually being felt. The results of this study is expected to be used as scientific

basis for responding to the climate crisis.
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2. HF0M LIEH SOl 7| S5}
IPCC AR59)|A]= 1880 ~2012d9] 7]7F=2t <F 0.85C
o] MATL BHF AE7|L9] Ao HIEQT, IPCC
AR6OIAE 1850 ~ 19001 TH] FA|(2011 ~2020)0]
oF 1.1T A5o] Yehdo] HiEI. o2t 7245
FA= 2 7L E 7|2kl 34 S T
djz=tt. ol AFSHAL, 1951 ~2018 A7} 9] AL B
T+ A F7|L HE2-LS oF +0.14C/10d 2.2 1951~20129
9] 7121 BF&(F +0.12C/109)0]] H|3) Tha ol o=
a)= I 71 H(NOAA)S] AT IFH(NOAA, 2019).
v 3 ARV #Eo] AFE 1912¢HH
2020(109¢) T Z‘sx]-jglj} ZA5H= 67 AAHAE, <l
A, &S, d+, B4 53)9 A Hd7]2Z VIS0 R
+0.20T/1099] 7| 2¥ 31 (Fig. 1)& E351A A&t
THKMA, 2021, p. 68). APAFS0lA Hire L2zt
IEAH 715k 7| 2RSS AHEH, 1954 ~ 19994
717ko] +0.23C /10 (Jung et al., 2002), 1973 ~2014'd 7]
ZHol +0.24T/10W (Park et al., 2017)E 7|23, 1973 ~
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Fig. 1. Changes in min, mean, max temperature for
the last 109 years (1912 ~ 2020).
(unit: T)

20179 S9tofl= +0.26T/108(KMA, 2018, p. 173)S H
o|1 Qlt}. o]= IO 2Hdh= VHEEHL US5S &
AT 4= U= Hed Ao, olHgt 213t A= A
B4 o F171L(+0.13C/108) Rt dHF U HA7|
(+0.24T/109)0 A B F3i5HA UEFETHKMA, 2021,
p. 68).

KMA (2021, p. 68)°] w2, A 109W7H1912 ~
20209)9] AEE A#7| FSES &, 95, 7H=, A
£ £02 +0.26C, +0.12T, +0.17C, +0.24TC/10 0.2,
ALET 549 7|2H3t o F36HA UEEt 22
10W(2011 ~ 20203+ Z 306(1991 ~ 2020)E v
et At T 1099 o583 AZE AR72 ASE
o] oF +0.5T/104, 9F -0.2T/10¥ Hx =11 A YEryt
CHFig. 2). o= 20109 ©o]¥9] 3MIE A #7|2 A&
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E43 Jof oigt BEet Al el Agt 82 o
5] Bastet.

A 109¥7H(1912 ~20209)2] AEE 4T S7H3
Fe B oE, 7S, AL £O0F +1.83mm/104, +17.71m
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S8 FAF F948S 7Hl TR S7F e AL,
2| Aol A= F7HEFCl FRHoHA YEAl = Aokth
(KMA, 2021, p. 68). ES, 559 Fol= 2
Ao A F +0.6day/10d FEZ TLE2A FAades AR
ettt ol A= vt EAT o, gl A
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Fig. 2. Monthly variation in the climatological mean
of daily temperature for last 30 years
(green) and 10 years (red) period (top), and
their differences (bottom).
(unit: ©)
A vehd g0l 37T & § U= A5 LA
), Ze $71e A5daY AAaAFS SorrlorY ¥
ShA%k GAelt . &Ei A 9Jth(Chou et al., 2013; Tian
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A5717k0] Uetute 40 Sledl, 2d3tol ot Z
AE71719] A 717} depdof wet & §19] HE71%t
Afol9] FA717} BobA] I (Lee et al., 2017), EEA| 7|7}
2oi70] wet AA A AW EerIzko] ol =
AHST R =31 QJc(Baek et al., 2017; Sun et al., 202
2). StARE, 7]2HSIE QIS FFE F= 8 =R
A 5= Q7] "ol H89 WA S Hgt
ohUeh, 4e) 71%d B4 W] g A%Hl
T WOl B 4 vk

=
il
bl

3. AL{2{Q0f|lA LEHt SHItE Df2{H Y

=

3.1. RCP&t SSP A|Lt2|22] Of24HY H|w

CMIPOA Aot S5 Avgor eazA
of sjzol Azt weh Waksl S Fxat] A
PAo] ‘A2S ZF3IH(Back et al., 2017). CMIP5=
o) 5= 7 Z(Representative Concentration Pathways,
RCP) 4(RCP 2.6, RCP 4.5, RCP 6.0, RCP 8.5)= A&l
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sto] A|lFekA AL, T CMIP6O A= FEAS ZA D =
(Shared Socioeconomic Pathway; SSP) 4%(SSP1-2.6,
SSP2-4.5, SSP3-7.0, SSP5-8.5)2 A &5to] 7| T s}
49 AFYE AFstitt. 87144 stdS ol&
&85t FAAIAGE WSS A7 71EHs
FAUYYLE AFEsto] Aot th(Lee et al, 2020;
Sung et al., 2021). £, FW A+ I1FIY] FHS
7|89 & CORDEX(the COordinated Regional Climate
Downscaling EXperiment)©]] Zoslo] G52 ALA|S) 7]
HE &5l SotAok-eRtE o nlE AT Y HE A
231 JUTH(Kim et al., 2023; Suh et al., 2016).

RCP 2.67} RCP 8.5 AlU}&] Qo ma 214]7] by
(2071 ~2100)9] FHtE HF 7122 1981 ~20109
H] +1.8C/4.7C A58 Aoz Agdc) £33, o)
Bt ATy A2 21417] FRE710] +5.5%/+13.1%
Z71e Ao 2 HAGHTHKMA, 2018, p. 173). CMIP6 3+
o] &3 A&3F SSP1-2.6, SSP5-8.5 AU QoA U
et 21417] 34E7](2081 ~ 21004]) $HEE Q] HH7]L
A7 (1995 ~ 2014) ThH] +2.6C/H7.0C AFET Ao
AGE 2, GAFFF2 +3%/+14% 71 Ao= A
FECHNIMS, 2020, p. 58). SFATE, & AU 204 A}
| = A7} 21417] 3RV & A elst= 7|Tte] o
27] g2, 717+ YA HE @A @A o
H| 21417] 91] ASE(Z3)S Table 10] YEtitt
SSP AJUE] oA YeRd 9] FH 7] AFSxgo]
RCP AU Bt oF +12-23CAHE © &7 Ueht,
FWAA7|2 AYE Bo7|23 FARE ZFo|7t Urehd
S Q1T 4= ot ESL SSP AYE] o)A 9] 2147] &
97 Bt A2 RCP AU o] H|s] oF 1.34]
AL 2 Zox Z71E Aoz ALHTHNIMS, 2020, p.

bt rlo
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FAABIE 20159 129, 71533t] B-g517] gIste]
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o SzQl 1sTR ARHE weEAe Adstar
(UNFCCC, 2015). o]of wz} IPCC 1.5C EFHEIA7}
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< A=0] FPE o o2 et A SOl WHFo],
Syl E 213} 328 7| SHsE A A7t o]
20]x 1 QJth(Kim et al., 2020; Kim, Kim, et al., 2022).
SHAIEE, o] &gt AP Ao &85 7| FHa} Ay e &
29 siAE7E 4kn ol wiell =yt A
A9 wF Age EAsH7|oe A7 SAREHKim
et al., 2012, 2013, 2023). A|AH| Q] 7| & ¥} HSh 2 &=
Holl "ast Hetd 7 EE AlZstr] YA, +H7]
Ao BAA AAISE 71HS o]&sto] Tkm
BHFES] A AU E AFESHITHKIm and
Kim 2018; Kim et al., 2016; Kim, Sang et al., 2022). I
3t 23} At o TEsk= A1F(1.5T, 2.0C, 3.00)
2 2149 ol HdH 7|2 R2HE 4GSt o] djH]
ARG BE7)L0] 1.5C, 2.0C, 3.0C A53 Aoz
B o=@ Holat9itH(Table 2). SSP1-2.6 AJuba] 2.0

Table 1. Changes in mean, min, max temperature,
and precipitation from RCP and SSP
scenarios compared to 1981-2010 period
over South Korea.

Long term future (2071 ~2100)

RCP2.6 RCP8.5 SSP1-2.6 SSP5-8.5
12.8 15.7 14.0 18.0
Mean Temp.
(+1.8) (+4.7) (+3.0) (+7.0)
18.4 215 19.6 23.7
Max Temp.
(+1.8) (+4.9) (+3.0) (+7.1)
. 8.0 10.8 9.3 13.3
Min Temp.
(+1.8) (+4.6) (+3.1) (+7.1)
. 1226.5 1314.7 1242.2 1367.1
Precip.
(+64.3) (+152.5) (+80.0) (+204.9)

Table 2. Simulated timing for global warming level
of 1.5C, 2.0°C and 3.0°C from each

scenario.
) Global Warming Level (GWL, T)
Scenario
1.5 2.0 3.0
2021 2032
SSP1-2.6
(2011 ~2031) (2022 ~2042)
2021 2031 2056
SSP2-4.5
(2011-2031) (2021 ~2041) (2046 ~ 2066)
2024 2032 2050
SSP3-7.0
(2014 ~2034) (2022 ~2042) (2040 ~ 2060)
2021 2029 2046
SSP5-8.5

(2011 ~2031) (2019 ~2039) (2036 ~ 2056)
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S7F Zo| 71} A7 7 ~ 9¥olH, 6¥3 10¥€o=
ol & ¥ IAY A AT Ao AYHEHY
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A 7V 3A YR, S B(-2.4%/+2.6%/+4.6%)° A
7} ZA e tH(Table 3). E3], AZ2HEL 1.5C 24
3} A7 = hEX| o) Hs) 4% BAdrEe] 5
7H45ko] YEtytth skxRk, A A Folgts ik FobA
of A9 F7AFe] Wil B0l o= S A%t
sto] A9 H|nZdHE AFT Fol= AT 287t
ULt

1L Z3HR|4Q] TXxQ HWE= @A thv] 1.5T/2.0C
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(Table 3). &40 AHEH + ZFeatAe= A9 1% 4
Lo FER YAt 5 52 YEHEER, U3t
APISFE 715220 597} oL vIHsH 8T 5 A

+ AL u|st= AdATolnh. 3, A HH o2 = A
FHNA 289 Aret RI=7F F36HA Stk B
o] A= UL, ZHAY BN 59 B=rt o
EX o] vlof oA F2 F7FES ERAT EAYYIEY]
F7hHe AR A0 2 AE) o] AtoA gHtE =3t
71%-9] mF A EA5H7] Sl AlA71371715H(World
Meteorological Organization; WMO)OJ| A A|A|gt Z3HA|4=
Bk ofye} drfd 7|29 S| F e ARGSE A2 S
¥ 1km Ay et F3tEA AAE o 7|9 I3t
AFE ARESH] ol ®opof gh= WP HEE A= &
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A AE Sgel 7wE I8 nRATE BA
Ll del 2851 Yk ol @AY 208

AE4E9] TXxE 36.6C0|3L, 1.5C/2.0C/A3.0C ¢
3} AJ7]0)% ZHzF 39.6T/40.6T/41.6C & VrERgLTh
AHlEE 1.5C 298} A7)0 oF 2.8 dntet & A
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Table 3. Changes in regional climate element from three global warming level (GWL) of 1.56°C, 2.0C and 3.0

C compared to present-day (2000 ~ 2019) over South Korea.

Var. GWL KOR CP GW CC JL GS 1
TAS 1.5 +0.7 +0.7 +0.7 +0.8 +0.6 +0.7 +0.6
©) 2.0 +1.4 +1.3 +1.3 +1.4 +1.3 +1.3 +1.2
3.0 +2.6 +2.6 +2.6 +2.6 +2.5 +2.6 +2.4
PR 1.5 -1.1 -0.8 2.4 2.4 -0.2 -1.1 +6.0
%) 2.0 +4.0 +6.1 +4.3 +2.6 +4.3 +3.3 +8.0
° 3.0 +5.8 +7.9 +6.2 +4.6 +5.6 +52 +8.9
— 1.5 +1.5 +1.3 +1.4 +1.5 +1.5 +1.6 +0.5
X
©) 2.0 +2.7 +2.5 +2.7 +2.7 +2.6 +2.9 +1.1
3.0 +3.9 +3.8 +4.0 +4.0 +3.7 +4.0 +2.2
1.5 +6.4 +8.3 +3.9 +4.8 +8.1 +5.3 +25.2
RX1D
%) 2.0 +16.8 +21.3 +15.1 +15.4 +18.2 +14.1 +36.0
’ 3.0 +22.5 +24.7 +20.7 +22.2 +22.9 +21.5 +35.3
oW 1.5 +5.8 +7.1 +3.5 +7.4 +6.7 +5.3 +1.9
(days) 2.0 +11.4 +13.8 +7.1 +14.3 +12.6 +10.9 +3.9
ays
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