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60 Years of Korean Meteorological Society on Climate Change
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Abstract This paper aims to examine from various perspectives how domestic research studies
and projects related to climate change have been conducted to mark the 60th anniversary of the
Korean Meteorological Society (KMS). The F50-year History of the Korean Meteorological
Societys , published more than a decade ago, has never dealt with the history of development of
individual fields of meteorology such as climate change. Therefore, it is of significance to look at
the history of research activities and studies achieved by KMS members in the area of climate
change over the past 60 years. The research on climate change in KMS is classified by era from the
beginning to the latest and the contents are examined by major research projects at that time. During
the past 60 years, climatological research in KMS has been mainly focused on general climate, syn-
optic climate, and applied climate (urban climate) until the 2000s. However, since the 1990s, cli-
mate change has become an important area for climate research. The 2000s are the beginning era of
climate change research, since the major projects and researches for climate change has begun in the
period. The 2010s can be a time when climate change prediction and monitoring are expanded and
refined to meet the rapidly increasing demands for climate information from a wide range of areas.
We concluded that the development of the research capabilities of the society over the past 60 years,
in particular in the past two decades, in the field of climate change research is remarkable.

Key words: climate change, Korean Meteorological Society, climate prediction, coupled
model intercomparison project, scenarios
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T ths AFAFEC] Yor] AlFkelaA dskshe
7150l ik Q12o] AALE 7] A2 AR FA|
227138k A2 Wo] 29 W Wallace and Hobbs
(1977)2] AAMANME Q17te] SIARE 1197 A18-E
o2 th7] Fol| WEshes T S AEEC| ©
2Esabg o 2 10009 % Aaketel 243k okl &
Foh=tl, o] giEago] BA 4 od Fk Ao
W AL aHsHH dH T ol ofdEar AFs
I AHAEE GA TREL AR AR e &
A71A Q] Z7reh AT 71 Aol A Ex] £

2 =RoAe g3 A 60FdS ol 1 59
Sk 713 W stel PEE Ao} o)l AE AT
Aol g A o] RS AYERZ 51
A B2} ST 1007d Aol @zl Fel=t7) A8t
3] 509As oA 715ste) AEE AFo] o7 F
ol AXM #A AFHE IAT 7| THIE FA)
2 319 837t FAlo] Hol aEete] Argss A
gk AL Qo) w2 AFeA gelE 7]
WHalol AASE 7 Foke] AFEF] YEES T
o wEA Hed 7] $Hs) 9]7]d0 giv)ste] 92 3t
37t AA 9 58 FHEOLR T o] Hold tfdk w-d
I} v AL AAEH=H F83 Al7|7F 2 Aolg}t Bt
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2.1 7|FHs} Ao EiE

1963 3¢ Y F=7]dee)A] FLSHE 7
FRiste] A3t AFE AR A3, T]FHsPel B
M Hx2 AFFT =F& Kim and Ha (1987)9)
“Climatic Change and Interannual Fluctuations in the
Monthly Amounts of Precipitation at Seoul”©| T}, &=
ol “Climate Change””} ©Fd “Climatic Change”2}
= 38L& Aol o]AHAH o= Climate Change

= Tol7p FAjoll & 2xolA] S om|dith &
gk 3k3] Ay ¢ oF 307 Z1sistel s AT
= WRSS & F U, 2 717 ke 7o
g3 A7 F=2 AY7IFHHQ AEoltHeg,
Cho, 1968; Kim, 1979). °]5-0 1990\ dth 014 Al
et S ATALE SR ARrs/iiig s 5

Sh=t7)1248ks oy 7] #3349 23 (2023)

13} Aol #

2oJstAL olsstr] 917 ApelA 715
23] stk ghdks] YA 7SR E s &
Hat A7Eo] Bol iUtk e.g, Lee et al, 1991;
Ahn, 1992; Ha and Kim, 1993; Heo and Kang, 1996).

o] Fof| 2| -2t3tol whE 7] FHE} AlukE]| o #
gk AF7E 90 FRHEE =738k R ol A7)
AFlE, AFe T2 olAksterd wiFoly wid
1%4 o] Aksletart Z715S 9o e oi7|est
3 (Atmospheric General Circulation Model, AGCM)
o] Hhg-S AmHEE ol tHe.g., Kang, 1994; Oh
et al., 1994a, 1994b). 3 Meehl (1995)°) 2|&HH 7]
T &2 7] A N3 (Coupled General
Circulation Model, CGCM)dll &JaiA 1t 715slt}ar &)
Ae=d CGCMe] Mzt &g sk A= 90
Skl A1ZHE]ATE Ahn et al. (199792 YONU (Yonsei
University) AGCM3} Q8| Z25Hulgha s|d=d S 4
IAZ CGCM TrTW6S 7Hdate] A&t Xss &
ol& A} 89132, Ahn and Kim (1998)2 ©] CGCM
< ol&ste] mid 1% F7tshe olitsterAe] whE
ATl 715 E HxE AvEgth B¥S o
83 7| $Hs) A v AollA] AAE] At

2 So] WIsleE e 7|5E B3 AFE
= 90dd] FWHEE yeRtr] AlESkesl Kim and
Ha (1987)= A&ollAe] Ards 49 7|¢istsE
A R QIR 1 o] F 10 7F Stz o] 7] st
E B4 =72 fI%lTh o]F Lee and Kang (1997)
o] gl 7|2WMEAT s disiA =3
Kim et al. (1999 409 AFEE &84 ]
71 el s Felgk Bk ok

2.2 7|43} 947to| AlXl: 20004LC) OfH

19899 IPCC2] A9 o]%F 199033} 19951 Z =)
Ak L A2zt 71FAste] A WrkE A 7E L7
HEA oMz 715st Aol oigh #AA=st
EobA Q1 Al7el, A= #A8r]E Foke] AlAl 7
AY S Folaa “HE7E/NEArg (o]et G7 224
Ey AL W33 19922001130 o]2&= 717k F<t
w ZRAEES F3% v it G7 ZRAEE 54
AFo 7| BopollA AlA 7 #H3rE ARt
FEOR FAYS GHte BERE /A A3
NENE FASE ) AN FA7F e A
Z2AEo|t), A3r|eiel = B Z2AE
A FE Eoko] AFHA F shEA AT FAHY
Al 2 71593} G571 JAE FREA = (MIST
et al,, 1996), o] A7} -guetell A 715 Wstel &
ek Hxo] Ajdolgt & 5 Ut

AT FEA F 715 RIE) dE5T)e AAE AA
QetwE FHO2 ot F 719 AR FAR A



Aed A WA= A A 9 dE7s A T
HAl= 715Hs) d371%, Al WAl A7d7] 24
W3} ZHA] A O] THMIST et al., 1996). 7] H 3t} &
A o] FANM = 71Tt d5S g AAF
71%-123 2l YONU GCM (Global Circulation Model)-
Mst Zo2A 2 BEPL 7|$RY AsHly A5
< $% AMIP (Atmospheric Model Intercomparison
Project) T2 130l = o3} tHLee, 1993). YONU
GCM2 B3] ml= dejeo] ity Ry U2 7]
FATa By A3 S BARE ste] dE A
© 2 (Jung et al,, 2006), 27141 94 Eo|7} °F 100
hPa7bA| o] tiFATE E2§3sh= =3 (YONU GCM
Tr7)elRey 2 H5HE £3sH= YONU GCM
St14 2 St15 WS NS L T3 BAg 9 F
g} e 2t ek s AW g5 59
=234 JHAE sk tkJung et al, 1995; Song
et al, 1999; Oh et al., 2000; Kim and Shin, 2005).
o] Al7]ell d|UEFTE o] AgE OSU (Oregon
State University) 3 <=8 28 (OGCM)E 71413
PNU (Pusan National University) OGCM®] 72H=] 31
E=ul(Ahn and Lee, 1998), YONU AGCM3 PNU
OGCMS H§Ht YONU CGCM Tr7W67} 7Hat] o
ojatsletd AZol W A7l 21471 vi7l<} &
%o Was vyt Hx=2 9% 8l ArkAhn
and Kim, 1998). ©]% AlYelA+= YONU GCM®l| ¥l
= A FH-A) 9 A 724 (Geophysical Fluid Dynamics
Laboratory, GFDL)7} 7% slg =< MOM
(Modular Ocean Model)2 Z3A# YONU CGCM
Tr7W12< $H33IaL o] B3-S ARESF 50 7] A
S Tl dUx T G @l die dEs
3FATH(Lee, 1999). TESF 1999 5E 200197k 2]
3 ARE Bl A2 a8 e] WGCM
(Working Group on Coupled Model)olA F3#3}=
ARy A3 vwdF ZFZAES CMIP (Coupled
Model Intercomparison Project) ¥ 23S =3} 3}
AH}E AET vl JAIZ(ME, 2002) o|1tsteka vl
of w2 AFdsl AdS 353 th(Park, 2000).

gy ool % 7]$HsEl o) Ad
AdE7E B71HA g-elvteke] S22 R g
A& IR AP E FHEOER CMIP 59
A4 2] g vt 23] Foje} 7]
e AT 717 FEEA

2.3 7|&Hs} AlL2|2 =D H|AH X|Foi7|ZEA
o| A|Z}: 20004LCH

231 ATAY 7R AL A3 B4

YONU CGCME ©]§-3t mlg)7]5& Hslol| tigh 4
= AZ(Park, 2000; Lee et al., 2002)¢} BjE-o] IPCC

st - s 157

SRES (Special Report on Emission Scenarios) A|U-2]
Sof w2 A7F XYFHA Aeh Fobrlole] 21
Al7] 715"stel] tigk A7 €718 71 AlEEE A
71o]tHMin et al., 2005; 2006). ©]2} HEo] CGCM
< o]&3t 9] 715 A} 327]%(Paleoclimatology)
AP gks] M3YETHKim et al., 2002, 2003; Kim,
2004, 2005). G7 Z2AEE 53| 7l¢E YONU CGCM
< 2000t Zb] 4712 S AY 8 5 A
2 AFHEA #H AE A€ nEF 5 715
o Z71&e] 248 AUt F7kE Aok

A, 713 st #ak FAHQA AT 5] St
gt 7hed FollM = 71wt Atel] tigk o]
S7kste] 719 A B Al A ARlE 2Pt
A= 52Ul Azt 2000 Z=R1E 7173
=o] AY= i A7 AR 713 a)e 7]
FAFA o] WX WA [PCC B <7313 o
(United Nations Framework Convention on Climate
Change) & 715wstoll &gt =Ax13]e] 7144, &
A2 558 FAISHAL olo HgatH = wA Aol 7]
3 2 TG0l TRk AT AR el
A% YA Bk 200230 #erERe] 247}
A7 AFE W] g Eokz 7] $REl A
g AZ71% HE1998-2001) Aol == ul 9l
=, oloF TIFHsIF S A H7|F AL
2FE714 71EH(2002~2004) R 71T SHY oF) g A
A71% Al Q. &871% 71EH(2005~2007) AFE-

O

o o rok

71k e] AtEe] 2 IAFAE, e A%
715328 AIE AREE 7]|5ske] gix)9f

& B4 71eS 2Zst RS e g,
00t F-E= vj] Ay JRE &3] 9 &
BASI ol AlgslsiiithE Aol
o]e)7} Artar & 4 Sl

2002 FE] 2008 d7FA] A EE AN AL ol A
7V FEE wke ZAe CMIP #E E3 nlg) 715
W3l A re] S B8 IPCC EaAle] 7]oIa}
3 ESE HAF soizbe w71 $HHsE AR Qa0
-&3t7] A&t Holth ¢4 2002 A1zt
H 7] FHskg oS A7 Ay L 2kEr)E A

NERYS B3| AAT g Fobrlol 1o whele] )
T3 A ARE HESHE ARdollth o) @)
o) 7147 Z1FWsE Aldele AEAA Y muE
B8 3 Aol & 5 9k 71Fwst Alad 7
2712/ Ade 2 AYARY B wol= P
W ALgs 71 FHs} gAs)ee) A, AAT Y @
ME BEARE ASE 7S FA BT 7|55
M, 287 A ste e AT 888 98 B2 7]
Ty AR doleW ol TH3} 71 FMs YrA 2
§ o] F2 8ol ATHNIMS, 2001). & 71E
%
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=
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158 71518} Aol B3k d=7]1738ks] 60 A}

2H2002~2004)" At = & 717 B9t A 3
H e FERAEQ 2ATFEAR TSNS
AR AFIA] 2ATEE SR QIS St e
7|33} ©x](2002~2003)E 53l A== IPCC SRES
71Wke] w9 AEE ARt FotAlol A<
FA 3 AEE A= THNIMS, 2003, 2004). =¥
717¢3kekdoll A AArg IPCC SRESS] AR Aluke]
e 5Y gAaZdy 374~ Max Planck Institute for
Meteorology, MP)9] X3 7] <23 ECHO-G&
3 A2E A0 24 1860~200007F 9] 204 7] 7%
1ol 9 20015E 21000d2] m A-S 9%+ SRES
AIB, Bl, A2 Z&E°|tiMin et al., 2006). ECHO-G
B oF 3.75%¢) FHINEE 2te AdE BF
o2 gk Rz A Aluel e RS s
= JAs 71y A4S B3 AR AbEe] dasith
2ol 2 AFGelA = vl =971 T-4E (National
Center for Atmospheric Research, NCAR)S} -2 H|
Yol Fgtjge XA F5 7Hds MMS (Mesoscle
Model Version 5)& ©]&35te] 97|35 FA3tE ¢
st 23 AAZ FE3195 SRES AlB, Bl, A29]
] A Al ek 27 km 3 4w K97
T AU LE AFEste] eteE X3S FolAof
Ao A v WY JEE AESATHNIMS,
2004). 3HH ECHO-GE AME-3sle] 2F&H SRES 7]
wko] AxT Alue] 2 AFEE CMIPY AEH o] IPCC
A 42 7} R 324 (4th Assessment Report, AR4)e] &
AT By A A5 5EFo| x3HE JIE olF
THIPCC, 2007). ¥ AFAY o] § o]o7l 7] 53}
PF-g A7 AU &&71% 7HEH2005~
2007) AtdolA = AFEE AU ES 7o R F
ofAlo} E=, AUlA 79, QA 7R XS} UtE &
24, ENSO (El Nino-Southern Oscillation), NAO
(North Atlantic Oscillation) "2 3} 4 2 97
vzke] otddist d, AAAE ®wst 5o thekst
ARE st

S AR 3 =l 93k AxT AY

Q9] A AG7)F A ee] AA 2= A
o] AFstHA 715 mef A AE5E /Est] flg
Ayl e AAA L A -e-gol e A E A
=7t MAE] o717 AT 53], 9=l o
S Ae HMATF 7FEF ] FE EE Fiel st Il
A oA Eo] REHUA AA NS T AFAI=
A5y 25 AIdEC] FXH7] AlFsith 2 A W
AR FY7| 43S 2007 A FAI=E Y At
of &gk 71gATE T3l AA T AU L ALk 9
gk A 71 5Hst SR A ek A
(NIMS, 2007). ©] A17] 71743 =713+ 3
232 & (Unified Model, UM) AFHE 2 72 FHoj

o
ol
5
Hr

Sh=t7)1248ks oy 7] #3349 23 (2023)

3k geks AAstds UMS 7gke s 3 AA T
o HA|ZH 9] fEo] | ul, FY7]dHstde
2008 AHE] G714 2] UMS AREE XA 2H)
2y N AS FSATHNIMS, 2008). ©]9F -
AFSHAl 200995-E] 2019Q97FA] 1117+ 7| g 1
BAIRe] 715 s g7 A o] ddte g X
H B 715 SF AlEEE g 754 S AlEY olE
M 2 ik B2 A1E dH=re kel e (Korea
Institute of Ocean Science & Technology, KIOST)<
FE207 o] A FA2=E R KIOST ESM2 7l
WShATh AR 2710 o] AFALHREYE S GAIA
AlEFolHE 7% stHA t7]-slY A9
< P YR W dRESFSe d712E W
e By A T8 S, A Tl
20100 ZNHRElE ti7]-AH7 B 3 BOE
ek sHAAA -, 28 vy 7)FHY
A5 =S Sg 71T Y] v} sew AT 5
< 73 Ao ® YehdtHKIOST, 2019).

232 AFd7] Z2A

715 W3t Ay 9] AHA| AL, 283 52; 7]E
FRE g AFAI=HEY g 5 71598 4S5
7l A=3E s AIEARGERE ofEr AX
o] 719¥s} A S djstr] Qs AlE
3] A &Eo] gk A 1990die] G7 =2
BalA e A 2RSS A A
FE e AdFo eEF H &M 1A
AEd 2 Ui o= A -2 dAYUS AT
= 247] M 5o A7 A AFE a4t
MM 24H 2474 T HEHEA S AE £
PP}, 2t WA 7] JSA7F SulikeA QFH
E2 o]3t 19961 o] F QtAE AU A HRE
A7F 1998 A AI 7174719 A9 7 dE4AE AF
HEA A7) g #E A3 S5E0] HA 5
7}V THNIMS, 2007). 1990 th ZHE] 2000 TH
Z7HA] PHE AU 7| EAAE (2007 B W)
o AFE 2E 2 A #AZAY £ 5 AT <
zgjo] 2 B3 AF 7)to] A WA A 43)
ATt A AFAd o] T gk
dAdjel] Eoix HET7|EFe H71XH
2 FE F971d2srd e ks )
9 713Hst Z2a7E A A oA
kel #AZAFFE 9} PHE AU 7]
2217204 YEhd £a7)H 0] A B
| & dojz&e Ez)-383 4
TEYS &8st A9 9 AF
Al 71 T tYgs A st

(NIMS, 2005).
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24 HY £2 0fg 7|BHs
o| &f: 20104LH o|F

1990t B 20000 THE AXHA ThFF Zoke]
715 AT AERlgEe] sod® s 54437 5
Md A, S7t 71 5SS 71EA 8, 57 715
st ASHA T =7F 2ol 71FHst GAol d A
5 FAC AR FHEL ol HE AgS AREA
715 wste] dgkat v el tigh Bk GAle A
BE g7ete AA F87F S7HE itk mEk &
et gt o5 =871 S8 AlFEoloF &
= 71593t AR E TS 2 W&ol WisiA L
3 o] JiEslr] f1gk 71Nt Vs el TS 3L
slElojof gt} wiEo] 73S FA o A Y
A NS #7971 AskE B o ® 2000
o $RHEE A AIEARAQL 1A e
A0S FRE . 2Ea 201097 = 7)o
Z1eMEArd” W 715RsE dd AR 715
sb Al S B =7 R A ANEARD S ek,
20208 7B 715 3 715st A SR 3-8
71N ARYE AE2 o g 35t gt o] =4
AT AMHES FH7EHTHAA A F R
Fste A 7 wF 2 A IR 7t
SoleE 71 SIS Had A+
ToE Wigste] 718 | AoRA A geH A
< Fall A 2 LA, A ol tigk &%) o
FolA S

71747 gk Z15st A S A
AMLS F2 Sy Fse A oS
71e RS AL 5 don 3 75 R,
A T FAPER Y A & 5 de F
A2 FEHA. & S0 2AAHNAN 34 A
TFAZH R FEEE, AUAH, AYEE N
A Al M e SR gAY A AL R
3 TS 4F F Adste] 7] B osige]
Fo =g tig At 2 mE RS A
T} ‘RCP Alutg] 2.9f gt gl Folajo} A 715
W3l A A 2 24 FAlelM e Ao AdAlsE 5 A
X =24 E(Coordinated Regional Downscaling Experiment,
CORDEX; https://www.cordex.org)$}e] AA|stel kit
=8 ETE Soprlof A o] Pl 715HE Ay

HAOIE 7= He

o NEL 93 BRG] 75 2 thERe
o P ARE Y] FWF AP BB
A7E YA £H TEINARE B
& EY2 A TR R AL YA Bl

=250 U)g eAZHA~E 2558 A A A
SolAE Y2 GOSAT (Greenhouse Gases Observing
Satellite) 914 A5E B4351e] 22712 WS- T4
S A= 7S A 2 oA 2E BbAZA

Al2="ll(Carbon Tracker)®] &3 A+ g4 SH2
=S 93 AR 71 N 52 TS ol
F3 2 WMO (World Meteorological Organization)
NA A5 FHee THHAAFSATIEY BA| 2
(Integrated Global Greenhouse Gas Information System,
IG3IS; https://www.ig3is.wmo.int)2] 24~ 7)ol o3t
71RkS EEske AHE BATh 2 Lol gt of
RE FEY WA 2 3 £E 54 Foks 53
e dojRE EAPAIY A S 919k gt ul
A7) doj2F 715ad A= 71 i AE

Fspom, gk HHEA 71FEH AAE o83

K

X

71z 71FHSMIEYH) 4 Ze Y IAE 5
sted HejA U7 Y 24 e € AFAE
718k BAGAIE 4HE 7] 52 /NEETHSNU,
2015; NIMS, 2018).

gt o] Al7] 71FRE A
A WYEWA 71E A 5
71 2o 71%Hst 7] 71 7]dte] A=t
A, 199630l Al o] 19980l M A 7|7 *
IAF AS42 NAGH hx A7y

=
sk 1990 Ol S5 oF #=
Adigtw s x3ste] FFe7|ed, AEdst, A
Fsty, s e} FAAFLE AEgHS
A2 G AN LHA 7] dJ2ZE, o]itslgt

2, AEA 2, BE §9 248 A%FHow
3 2.3 THNIMS, 2020b). 227k~ & ooj2F, 7
318t gl 7] HAF o] #ASAETE sojuHA 7]
AAE AT AFAH] HA s, WMO Aol o
E 247k 9 Asist #4 5 AR A A
A T3, 715HE AAEH AT A HE o

1EE MY 58 T AAE 9 ARE &
stAA 715ws) AIEHe A BS A V&
o] FE o] FUTE 53] AHEeAA 2007 FE
=5 A3 SE318HSF6)S] A= 20129 SHAE
71 FHSIAIAE 7 WMO2] §-5313 Al A A E

2 AR HE S olFIL olF A §E3F S

\

2020b; Lee et al, 2021). FEg o]abslerie] 213 3
Zwal ohet 914 F A4RIPE 58 247
2 #E] UF BHUEE BobbEA dHE /1FH
SPAIAE = 20149 AR T e 33 7(Total
Carbon Column Observing Network, TCCON) = &
UE A HEA Es G AdA 3= A
NS Fo QAR 4T B FPol TEI BEY
71 AFsATh Sy e o|FA #5E

& A AZAEE E8oto T15Hst g571E A

Atmosphere, Vol. 33, No. 2. (2023)



160 7133} Aol B3k

d g &8 A FAE FE e
GOSAT 24712 9148 283 a4 A% &
e} A5 HNE e 5
*&% FR8AT. ol Fal =)y

E2 g #5S Fdsta 71ews dgs &
“, Astz] 918k 7l JiEE vhdstE o] 7] A&
SFATHINIMS, 2012a; Oh et al., 2018).

7|1 FRst o5 9 <°3_7‘L7H‘E'L AFEE o] A7
of & O xZstE7] AAgitt 73S 7]
T dH, #F, V¥, && 2okl HAES FHE
o TPATAL7IENLAT A2 sl
L 71?"“%} Alv] .o JiEsd Z]%A]N%JE@ =
Nkslhe 9717373 71§ bﬂﬁ} o5 #d A
7h 719Hst dEr]e Ad 2 &8 AR FHEH
HA] [PCC 5XPE 71 324 (5th Assessment Report, ARS)
9] 24712~ 7229l RCP (Representative Concentration
Pathways)E WEx XA -G Alve] 2
o] AP F=2] UMS ARG A FA| =
grge] sfdo] x&Ho 7 EIEUTHNIMS, 2012a).
2 AdelA = 715Hst Avel e =S flEl 2008
9 G713 A FEe T8l Y€ A=l 71F
232l HadGEM2-AOE &85t <F 135km 4% 3
Aol ARATF AUl e AtEslen o] A&7t
CMIPYl| A|ZE o] IPCC AR5S] mlef HAiS AH&3)
= 7IFRE AR F R FEEE AHE 1R
tHIPCC, 2013; Back et al., 2013). =3+ 71543} 4
Aol Y g o]z} ¥ %U& =4 F87F F71sHEA
A x97)1F 22 HadGEM3-RAS E3] 50 knm/
12.5 kme] FolAol/shlE X 7|EWs) AUe| o e
AZsIon o] AREL 1km =L HE A
Auel o & 7H‘:—‘J6}71 A3 dYAEEME FEEHA
THNIMS, 2012b). 53] 7]15¥3} JFH7} 5
Tof &&= x%lli A 714 29 A
N 1 km A FAISE 71H(Kim et al.,, 2012y
FARe] FHAS 9 A7 RST ARE %‘%0}04
FBEAEE 7o § Jex| o] BEARRE
TEAT B %%ﬂi% 71% A7 011*1
v e 29 <5
o] mizj A X}EE *@*PoP 71E5-& vidg Zlojtt.
71778 olEd 7R A 1
A5k 20100 =
e A% RaXNES Eoﬁ Aed me A
& W7kl A8E wESL LW (KMA, 2017),
oy g A5 5L 7t Fof 7|FRst dFEIL 5o A
Al ol g E8E L 3l

T A%
< 33
7]

THKMA, 2012, 2022).
IPCC2] RCP 79t AU2]Q 2571 ALbe o] &
7153} d &7 A9 2 8 Aol 7S

Sh=t7)1248ks oy 7] #3349 23 (2023)

o
&

7149318) 603}

S8} FA 24 5L FotAlof vl 7]5-e] FI7HERE
ofg} J=7 A ke 7|23l HadGEM2-
ESE 283N =g, Baest 3 s FaA 3}
sapgs AdE oSt Mess BN 7 a4
o elgk 7] Fag o] wstel i

3l AFAI 2" RE gk I si S FERA 2t
7] IPCC H7tR.AIAE tin| s 71% 7|9k mhE sk
gk}t IPCC AR5 5‘—3‘_%4_/‘1 7F 7kE 20149 o],
WGCM 6] e] AT %EH]E;ZJE(CMIP@
£ oL oldll wet CMIP6ol Frdstr] 913 &
H)7} A== ATh CMIP6ol Fedstr] sl =y 714
Ssple 1 FEs d571% A9 R B ATE
ol Ao ATA2ARRE AL 54 o e
o Az Tz F5] A9 $AE 2 FAw
o AzEe TEeT ¥Ry 47AE 3RS B
YEHsl7] 213 ZUEY AA 3 2Y d i E
2 5E %XJSFR%D}(NIMS 2018). 2 A1
3 JEE A FA LR RYE S AREEt] IPCC 6xH3 7
X 314 (6th Assessment Report AR6)9] 21t 247k
7221 SSP (Shared Socioeconomic Pathways)E 7]k
o2 g HAF A7t 201990 AHEE o] A
T 7159t AR A B B AR Age] AlAby
SATHNIMS, 2019). AT AU 2.5 AF=Est7] S8l
ARG B2 27 24 shue 9] A FEl A
¥ K-ACE (Korea Meteorological Administration
Advanced Community Earth-System model) ©]™(Lee
et al.,, 2020; Sung et al., 2021), YHA|= F=71"4%
o] FF #FLL s =¢¥ UKESM (United
Kingdom Earth System Model)°|t}. K-ACES] A3+
A w7 R CMIP6] A& =] IPCC AR6S)
7R F o BA FTEEJLH, 2009~20199 FF
F| G| SO G EF 71 FZ A2
2 913 7155 A lE A D ek B A
< E3) 7fE KIOST ESME AR6 Pl A A&
< 9% 7192y F shEA] 7]19SHATH(IPCC, 2021).
solute 7|5 sl Jue st Faot BATHE
3% T =7 A AR A A& flste] SSpel| 7]
WEek A AlvEl e A BEgE R E T SH1
Ste 715Hst d37ls Ad B 28 AP
gkolgt 713 AG7IFRE A g %?‘&71? b
Aol B3 A ARG 715 9 715 HsE Ao
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1

OHR )

T

AR &8 JleMEe =t 71? A8 =
< $g AH7F At 71H =3t 2 A
HePg R k&3 ‘AR6 714E *Wl 7153} %
b 710 71e A A0k Y-S Sl Z1°ﬂ7l

Y SNE AFE3E 25km A= AR6 FolAo} Z]
A7 AU & AL o] & | km7HA] A sl
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0>“
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Ay AR5 AHESIITHNIMS, 2020a, 2021b).
S TP FAL7 IS NTAT AR e Al
ARl ghit= G712 ER Z7Ids 54 A 7
A& Bl HE, a2k =AM BSE A A
Fofl gk 717 54 B4 2 7Y FHE g R
g 7S 73l gk £ 7 |2AERe] 714
FHLE AT E-FE AAE AT A
7hs QlER]) B S (RA7IE s ) 34
W Zke] 3 Bk HIRE Qs 2 ag Ao A
71737 =4 AR 1% B 715 HsE A 5
H $8 7lE Y T WMO IG3IS °|3AId, <&
A7t FEE FEY A E ST dEFA Ve
W A T& & Sk 7= e FEE F
233 JATINIMS, 2021a).

2 &of| THAREH2YIEE 24 9 o) &
gk 58y o] 20119 AR EAA AP HEA]
5 Abstol|l 7)1 2E2] AU (Institute of Basic Science,
IBS)o] Ay o] 8}, &2, 318, 4B A}, 8¢ 5
ohFgt okl A AlAl 2 712AEATE 7
71 AZsIAY. o] T 2017 FAk AyE 713
AT "= NCAReFY 8 slo 7|$23<d
CESM2 (Community Earth System Model 2)& A
St GFE AU E AEEA 7T AW 2 HEA
of A AFE Tt ghom g FHNYE oF

e o

0.1°¢] 33 %= CESME AHE-3F A 22 Faf 2ds
of we 71FHEE % FWF] HWAUS d7E

Y 27 AtH(Rodgers et al., 2021; Wengel et al.,

3.
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HitE 7|28 o7
31 X7|=2ddE A7
IPCC= AA Fr71eke] A 771558
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Fobrloh Ao e B8 AP we Y 29lo]
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N
=)
Mo
2
At
o
A
18
lo
o
=)
N
ol
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SIAL el ek Ao 5 kme] 33 AYEE 7
= AR F7I1ErEulo 2= Ao Erlssith, wabad
Hoh gata A dnke 9 Foprole] 71FE
ATFar] el AE7|FRYe] A FuY 5
A= A9 7]5 28 (Regional Climate Model, RCM)©]
Pasith, A7) FRPLe AXNT/FRE Ee A

33} A5 161

FAEARE WA= s AGH M 58S
FTHE AFAGRYS o]&ate] A FAst
(dynamical downscaling)sh= ®Holt} X 7] 5123
2 54 dRvEe] FHANEE e TR AY
BYPE 7Hte g 3] wiio| gwize sk H3)
£ ZHstke HE, A5t 59 TR tdE
Hop AZsHA 2o g = k. = A9 TREYE
AAF7| 2o vlate] SR 713 el 2 ghet
At =AAE Eeh] Wil tdd R
f718de dadxoz 2o 4 Q) o9 x A
< qtRe] AAYEE RS AFIE
g A AA AR, thr]-8]F-AH Aol o] i
s} ge) Bt waahy, Dk o715 o) A
& 53] (feedback)?4, AiLe T8-olo 2715
HEAG o 82T 7] o] AAT)FRYe
Aol e B/ H (added value)ZS A2+ 4= 9ot
o= olelgt AG7FREYES A F A
at7] 913k oheFsk =] o]FA gith 1980 &
H Dickinson et al. (1989)¢} Giorgi (1990)8] A+E
Ao g2 AAFA 715Hstet HEe] YEA =
54 B G99 AR A 715 mdgof At
A= 1990 o] F7E F&8] W] frk =l
A= 19909t THE Y71 Gk, Mgt
AL, A% 9), TS, Sane,
TYFANSAE FHOE A7) FRYe] A7
912 ™ Regional Climate Model (RegCM), MMS5,
Regional Spectral Model (RSM), Weather Research and
Forecasting (WRF) model, COSMO Climate Limited-
area Model (CCLM), HadGEM3-RA 5| go}Ao}9}
St of 7ol ohA| JRA o] AREE AL STt
FHoM = FAA AG7FRY NS g A
T7F Aol AAdE TSR FREHAT A
tetaLel A= NCAR®] Wiz Ft= 7] 2E<l
MM5E 7|Rte 2 MEtdhal A 7|52 S 7idst
Nk A2 A H7| Y Fobrote} gt
715 gk 2o A5S A7) Slste] ohget
Mol F7rE AT dAE A B B2
< Hgtd HA AW B¥E& HAsL(Kang et al,
2005), W AA 21& 1] flste] diqtE A
AAEe} B AxE FodFe 2HEL YA
(spectral nudging)2 =3t tH(Lee et al., 2004). &=
gk, A 7|52 ] AP R WekS HAdsh]
st 4L sl Wt gk 1= (Lee et al,
2005)9+ MAE h7174AS Were] BEK(Cha et al,
2008)°l Wik A7F FH AT Mt =
2971528 S BlZF(Ahn and Lee, 2002), H535$-
(Lee et al., 2004; Choi et al., 2008), Fo}A|o} &
¥ (Lee and Suh, 2000; Cha and Lee, 2009; Cha et
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,2011) 59 ¥ mols} 41 AR
Sotst kel vl Sl passt B d% 9
ol Fgahsich

AT St A RSME F-g-3te] Fopro} &

o me] e Avdl gowl, Ao/l FRgol
38 ARG 8T - ATE S0 39E B
gajel opAlo} £ BE sk 540 v

T7F AP = A HPark and Hong, 2004; Kim and
Hong, 2007; Yhang and Hong, 2008; Seol and Hong,
2009).
IR 54 AL\ FR ISR o ool
i Foplop Aol B TH@
YIS} vlg) 7 Fske 1l
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4o FUQ —{01'
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B do o
:?L_l.

FodA 71 St AR Aol S
71’4742 =] o8] tigtEe] &
ZHR A g A 71 S Al
AR A Aksdel 20004
g}, o2 AollME IPCC 7133}
2 A 715Hs AdEle akE A

bl — X oﬁL
o,

Lgmmmww
%omgm
lﬂl N, oX, 010 o
o
[4-,>-‘4 rE i,
i
HE o

=
1
in)
4
)
i
2

3.2 IPCC 7|&H3} W2 M H MM 7|FHS5}
ALz &E oA

3.2.1 43 71393} B IA 7N AgE e ikE
a7

20073 Z&7HE IPCC AR4el 71o3317] SJs =l
A HZE AQ7|FRYP S o] §e A 71FHE]L A
Ugle skE Aqvb BAAoR AFE A 9]
Feh, A, AEista, AAsta el
A B 1 °:H‘L7P T A= AR4S] 2A 7N E
Al 291 SRESO| sdsh= gt 7]$8ist Alvt
s 7‘]9—371—?Pﬁéii AHEEATE Aol H Y
71 e ehdol A A Ak ECHO-G %A
> ’\]‘/‘rﬂ 2 Y71y ow ooz A]—/\ﬂﬁ}
sto] gbe 71 Hsl Alel s AFEsidth 74
tetwo A= ECHO-G A2 AlYg] 25 27kme] 3
HAES ZH= MM5 2307 A s)ste] 2001Lf1H
B 203097k 309 gk 7)3HEE AluEl e
AF=3FTHO et al, 2004). %Wl*wﬂ%oﬂﬂt
MM5Z ©]-g&3lo] ECHO-GSl A2 ¥ AIB Aud e
o} ECHAM4<¢] AIB AUl & 27z} 27 km 4333
dxet 18km FHH YR A sstA T E3,
ECHO-G R332 B2 AUz 2E Regional Climate
Model Version 3 (RegCM3) R3O0 2 AFA|3}s}d]
20 km =] A 30:d(1971~2000)F W 30
(2021~2050) Ht= 7] T3} AU & AHESIS
(Im et al., 2007).

S=717483] 7] A|33W 23 (2023)

3 5H7149518] 60}

AMEdistast AxtistaolM = AT 7153}
A 5 A3 AASEA] 3L IPCC AR4l| Fhof gl
7138 ARE FHE e A7 AlvE L
2z 7 }Xﬂﬂoi ARESFATE Mg s = g
e 558 21814 NCAR Community Climate
System Model version 3 (CCSM3) 22| Bl Ay
CE T U=y 7IHol AEE At A]97]
FRYPO R AAIstste] Fobrotel ghtel] tste]

ZF7} 60 kmel 20 km % S| =e] 7% tﬂi‘r Al
L5 AESItHLee et al, 2013). 3 AAE
o} Negtu= 27t RSMJJr MM5< 71 woz 3

£ AY71E2 8-S 7FX 3L Regional climate Models
Intercomparison Project (RMIP) = A|/33 0|2 Z 2 4]
Eo|| #ojs] 5 ECHAMS 23 Al 77154
Uzl o5 AAlstste] oprjol Aol thek 60 km
g aldz=e] 71$Rst AuE] o5 AHEsklthWu et
al., 2016).

3.2.2 52 7133t PR IA JTd AYE| L Ak
QA+

2014 ZZHE IPCC AR5l 719317 S8t =
olle 7144, %%ﬂ”ﬂrﬂﬂ gk, 24
A&7, FA, 233, A&, °4Hld1)°l
FTOR U A7 TRF S o83t A 71—?%5}
AU 25 AEdle AF2 2009978 20199714
Tttt 717433 597174792 HadGEM2-
AO 715 R E o]&ate] 52 7|53l H7FR A o
Al 2% RCP H|& AUl e 719F AA 4 7] 5 H 3}
AU 258 A& ol S/l AYrFrny
(HadGEM3-RA, RegCM4, MM5, RSM, WRF)Z &3}
2 A 8lete] 50 km FHBN GRS Folrlol Al 7]
T3} A 2] 9 (EAS-44)9t 12.5 km TR =] g
W A 7158s AlUE] 2 (KOR-11)E 22t Ak
3T A 97T nd L o]l 9Ed AA st Al 5
e AG71En Y-S AL olfE TERY 44t
E(Ensemble) 71HE A83)] AlUg| e 2Z=E =
o]7] $JsiAiolt}. E3], EAS-44 2¥-2 World Climate
Research Program (WCRP)2] 4 =233 F 3l

¢] CORDEXY] ¥dsloz 3= &3 J= 5_4 27}
~°] A FEoz ZTolrol AN E Al
AFolth KOR-11 Ag& ghitzof ot st

7153t A A5l gk 84E A3 fsl
FyE AFEA, Z]“ﬂ—?l?ﬁé&i 12.5km A=

"

_?L

H‘l r\r

o] AFE ME3 F EAH AEES Hed) I
G ] 1km MAEL AUt oS AyAbstHTh
(Fig. 1).

EAS-44 28L& Eaf thkst 7|33 AFEo]
A= Suh et al. 2012 AF AHES Hx
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Regional climate change
scenario over East Asia
(50km)

Global climate change
scenarios (135km) . >

Regional climate change
scenario over Korean
Peninsula (12.5km)

Fine-scale scenario over
South Korea (1km)

v
v

. HadGEM3-RA
v RegCM4

SNURCM
* GRIMs
:

Fig. 1. Production of climate change scenarios for EAS-44 (50 km horizontal resolution) and KOR-11 (12.5 km horizontal

resolution) experiments in ARS.

2 A AFEA, HF EE TIHE s =
TR o] X971 5 Sl 288130t} Oh et al. (2014)
7 Lee et al. (2014)= Z+Z} RegCM4¢}t GRIMs-RMP
239 EAS-44 AHE o] &3l FoMrete] mF AY
715WstE BAE ) B Jin et al. (2016) A E
o Fodgk 47l RCM A #e] SAHES BFds =
o) eE HZF3, Lee et al. (2019)= 21417] F7
Zoll RCP8.5 At 2 8te] Bi325 ¥stE AAwst
Atk Park et al. 2016y 57 RCM A4S £43)
of 2| Fobrlol AEH st 2% it Wshet
=g Wb s Wdte S B33, Park
and Min (2019) Fobro} AFH S8 At 2%
7F B STt A3 2 o) fE 48T Kim
et al. (2021)2 EAS-449 Zed3t 571 RCM Al #H
o] X A (Bias correction) 7| FolAo} A|He] &%
oF 7 ReojAde] Aggk & AR 7S e v
g 715 A Tk

shibwo] X971 $wsts w1k AdAsHA CdEste
SRE Zh= KOR-11 A9 ZAxE &83 71508}
ATE v Al =AU KOR-11 A2 o)
2 CORDEX ¢l Hlal =& sld=g 27] w&

ol

=

]_

=
=

5
-+

rE

of dhit: Fe] 74 Aol thek A3t &% A
Rt Zo] £ E ATt Oh et al. (2016} KOR-11
Ao ZJ3 57 RCM AF=S B8] RCP AU

Ld & P Hit A HslkE 5,
Ahn et al. 20162y 50 AM&A717 7159] &7
g AAkste] mE) @eke] e gt Sk e
2 Aty =3 Im et al. (2016} KOR-11 2
o] e AHAE EHs v FEoMoke]
FAEL FejneA JElxitheE 2SStk Kim
et al. (2018)2 STAtistical and Regional dynamical
Downscaling of EXtremes (STARDEX) =3H<=<12}
£ o]gsl FulE AuE] 22l RCP4.5 Ay o wth
EjE Al 221 RCP8.5OIA HEos-9F Adtd =
gt 73re] Wlw et At wiE ek oo Frkektt
= A5 23tk Lee et al. (2017)S mE] &3tz
FEorotel dtwe] oFH e wske] AdS
FAshy. A5ty gQloR FHIIAIL, Park et al
(2022)= Hete] b 54 wEp EE Al
T 54 WHstE AWttt E=38F Choi et al. (2016)
2 th% RCM Z#9] Standardized Precipitation Index
(SPDE AAtst 7H: 54 ¢ WHstE A48,
EA U] Q.0 Ao wet vl Wsr g 5 3l
= 28 B

njg A SRRt opel 2xo] WstE 743
AT= o4 FFHJEH Suh et al. (2016} KOR-
11 Ade] Foigk 570 RCM A#AE B8] @3 A
oo A2 HskE AW, Lee et al. (2016)
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< ghel SEotAlol A9 mE 2yts)
7S o 23tk 3 Im et al. (2017)2 KOR-11
A%l tF RCM ZAHE 7o g date] 92Ed)
27F s v Srtethe AS Bt

o]9o| = KOR-11 Ag e et /il 23 A3E
At st X997 $HstE AW ATER
3= AT Cha et al. (2016)> MMS 2&o] tjofsh
RCP Ay Qe w2 nlgf shite 7b4 ¥sts 74
sted URA ArEge Adeee] mE v A
o v F7FetAR, iR 373 wsle] dFS
e HURA ArEe wE ek Aol =
A et A& ®BTH Oh and Suh (2018) 2141 7]
Fu Feke] o5E o] dHslE RegCM4E ©|
3] $4593, Hong and Ahn (2015)= 3hite =
Hol 2oE A vy WstE dA9sil. wEgt
Ahn et al. (2014)3} Im et al. (2015) WRF Ego]
Aakgh TheFst RCP AU 5 o] 83l shibze] 2
Eo 5w WstE d sk

TESH KOR-11 A3 Axte 7] FHs) 43 Fof
TN ot A 9 FA e §§ AFlx
dz] &850tk Hur and Ahn (2017)2 % RCM
e AFE o) gsle] 2usle] w2 el F
2 o] M7 HEE AWStH A, Jeon et al
2018y RCM 435 A3E FARF S JHAER
AHgE EfSE frele] mE = WskE oA Sska
o]9]o| = Ahn et al. (2016b)S WRF =& A= o]
83 thFst RCP Alye] Lo mE FFolrlote] &
d7150] Wals Aeded v 2dslz shite
E5A e ALleh giFite] XAoa A & A4k
ol 2% F ke AL B3lvh B3 Kim et al.
(2022y= HadGEM3-RA 2&¢] AUz 9= o] v
2 o ®islel AdE AEFart S & Aok
o 53t

ol9o| = KOR-11 A5 A4 7Yz F7t 4

Ol

ol Bt

¢

1=17]°3513] 6014}

Alstste] gekx] ol gt s g 719 Alue]
25 AES A= YA Kim et al. (2016)>
125km FHIAFEE 7He AA7FEE A5E
PRISM-based Dynamic downscaling Error correction
(PRIDE) =&} Quantile Mapping (QM) 7S o]&
3 BAIHSRE Astete] 1km FHINGEE 2=
st 255 AYAEsTh Egh So et al. (2017
¢Hd3gk Bayesian A7 $+2] 2712?1 Copula function
710k 24| 8 28-S AEslar, o] & KOR-11 A9 A&
oA V= E8k 749 intensity-duration frequency
(IDF)2] w2 sl Ao &-8319t).

SR FE VIS 93 ts AY97IFR
o] &-3IA 2ol = E3kal, EAS-449 KOR-11 4
@ AT 7] FHsE AU 0E s oE §H
Aol ATt o5 FH37] Asted 371 AAF 7]
TRt AU 0E FokAlo A9 ts) the A
71FRYPoT AT Astet & BAA V|HoR
FetR ol sl F=7} AdAlstss EAS-22 Ao &
& AR FYPEATKFig. 2). Park et al. (2020)>
EAS-449} EAS-22 AolA 2| FopA|ofel w3t
o] 75 zpolE W] IFAAE EAS-22004 F7HA
X (added value)’} 2o ¥th= AS BAT} Lee et al.
(2020)= EAS-449} EAS-22 A3 o] HAe|HY HF
&5 2o Asg vaded FANErt HE A=
o HiF W F Bejoll fElsite Ag BAh
Seo et al. (2019)= EAS-22 2389 WRF =8 A3
g o] &3l Zrle sokrlol A He] F% L& FIHE
st EAS-22 A AHE o83 71503t &
ATFE GastA o] Foxl=t Jo et al. (2019)=
ne 229} 3= 2yslol] whEh FHe] 715y HalE

a9, Jo et al. (20200 FQH715S ZQ o] 1)
W3S o 31T} 3 Ahn et al. (2020) EAS-
22 A3 AHE o] gdl 247 HjE AluE| Lo
2 v dhkzel & A FAFS A,

o
“

R

S T oo P

£}

Global climate change
scenarios (135km)

Regional climate change
scenario over East Asia (25km)

Fine-scale scenario over
South Korea (1km)

v

HadGEM3-RA
RegCM4
SNURCM

> CCLM

v

v

- WRF

Fig. 2. Production of climate change scenarios for EAS-22 (25 km horizontal resolution) experiments in ARS.
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Global climate change
scenarios (135km)

Regional climate change
scenario over East Asia (25km)

Fine-scale scenario over
South Korea (1km)

v

v

HadGEM3-RA
RegCM4

> GRIMs

> CCLM

g WRF

Fig. 3. Production of climate change scenarios for EAS-22 (25 km horizontal resolution) experiments in AR6.

Park et al. (2022)= RCP8.5 Al Lt2] Q. ol ujzf &
WelE god I g8o] i HojA Wb g
o] thi g vk A& Btk o]9]o® Kim
et al. (2019)= EAS-22 A3 o] #oJgt RegCM4 71E
2y AxE 248 21C T Fuke] Fopajol X
7)1 $Hsks st

3.2.3 62 71F¥st BRI 7] AL AE
a+

2021 &7+ AR6E I8IA 717453 =+ 71783
3t SSP HjE AUl eE 7|we R ¥ UKESM
71 FEFS o] &3] AAF 715} AU & A=
3L, o]& 1] AG7|FRP R ATHH A3t
ste] FoAlof X 7]l AU 0.5 A&t
(Fig. 3).

SSP & AU L& 7Nte g FoE A 7%
H3l Al e At dA] 78 F2 AFEe] Bol
o}z &7t =89 7F A= &t} Juzbasic et al.
(2022)= SSP9} RCP 7|8Ee] Al AU 0 ES BT
o] g3l sotAlote] e EAEH 2 WskE Hstal
t}. Lee et al. (2022)= 2.5km 4 =2] Convection
Permitting Model (CPM)Z ©]-8-5}4 SSP5-8.5 AL}z
2 ko) m) A FE o] MIEE oS3
=l 21417] $RF 7]29] sz <l dFdETt
7kt e gl F3 A7t =gl A ¢
ATt RS BT

A ST 1001380 wrkE TR son
Abs el AR 5 )akste] Aol MR ww

WAALS Tl Aol gigich. Wb sodAblA o
A 2YE 54 Lopd Y852 TN A 60
9 B 7t Fopl ATBFe] MUAE AvnE 7

& 5ud ous} gk 71 $mse} AU BAIE 21
A7) SRRk A1 2 ol47t B 4 e A

o]

o]7] wiol] B =FolME I Bt AxdEe
|55 AR SR o2 g8 vt 7%
Hslol| At AFE 57 HE HIo o2V IVAE
AR TR FA L T8 AFAIGER AuE
S, ol tiFEe] 7% #H AFE0] ol A
AES] WA F 28y AFAE BHE] Ay
o] Q7] wiEolth.

Fgk=-9] 7]1%2004); o 23l gh=7]7835] =] 7}
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