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ABSTRACT

In preparation for the IPCC Seventh Assessment Report (AR7), this study presents a high-resolution regional climate
scenario framework for East Asia that incorporates the latest scientific advances and policy demands. The framework, referred
to as EAS-11, employs the WRF version 4.4 regional climate model at a horizontal resolution of 12 km, offering four times
finer detail than the preceding EAS-22 experiments. Ten ensemble members will be generated through combinations of two
microphysics schemes (WSM6, P3), two cumulus parameterization schemes (MSKF, BMIJ), two planetary boundary layer
schemes (YSU, MYJ), and two coupled ocean - atmosphere configurations using the COAWST system. The coupled model
integrates WREF version 4.2.2 with ROMS 3.9. For the EAS-11 experiments, the K-ACE2 global model outputs will be used
as the boundary forcing for both historical (1950 - 2021) and scenario (2022 - 2100) experiments based on six CMIP7
greenhouse gas emission pathways. The modeling domain aligns with the CORDEX-EA Phase 2 boundaries, with refined
topography, 35 vertical layers, and spectral nudging to maintain large-scale circulation. The resulting dataset, approximately
1 PB in NetCDF4 format, includes more than 50 atmospheric and land-surface variables at temporal resolutions ranging from
hourly to daily. The EAS-11 delivers a standardized and high-resolution climate dataset, providing a critical foundation for

climate impact assessments, adaptation and mitigation strategies, and collaborative research across East Asia.
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A A7 71 FHshe B3 7l48E 1 s, olo]
wg T 9ol A AlAHeR B2ET Stk IpCC
Al6x} H7}H 314 (Sixth Assessment Report; AR6)O|| T2
W, AFI3l o] (1850~1900) the] T 1082011 ~
2020)9] AR HH7]&L 9OF 1. loC *}é’é}oﬂof’% o|Z
A3l F, AS2E, 7h=, S T ot =31
4 2 715 A7t S7kstar %E}(IPCC, 2023). o]=3t ¥
k= QI AMEY] B 7Rt FAEE Aol 4zt
IS A1 gloy, ForT LAVIA HiE AlUE|Q
of wet 7|99 o Hskd AoE AgE

ofAJo} AL QI+ WY A =8 A Ho] st
1 QPE =9, XFPH- 7|58 EHoR Q| Lusir}
H2A] X E o] Tt 719 Afd WA 7ol w2
BHEA ] ok 2 Ao|tHWMO, 2025). HZ FolAlo} A
ol 2, sk HE HEES 5 714 A By
WIso 257 FhkR glon, 71 sk oIe A5l
AA "oz HXF =L QIcH(Choi et al., 2009; Zhou
and Ren, 2011). o]&et X|¥ EAJO R Qlg] FolA|old
He 271 9 Ao 9aY 59 Bag gs A
% 39 R0l g =T Utk

A9 715 B4 Dt LT A9 715AFS
ANl 7 5Wet e A 59 oA S A=
2 853 ot AAF 7|ZEE(Global Climate
Model; GCM)Z thf & 7| F83} kS whofsl= o &
EoHAIRE, BT A 02 Wol A A9 Al
D3t 7|1 E Algoll= AZE Ut o]of whet A 7]
S 1 d(Regional Climate Model; RCM)¥} thoFst o2
ALD 7IHS EE&3 I E A 715 AlUE 7HB*
o] &lrs| o]FojX| 1L glom, ol= w, WA, ovAl &
cheret sofol 4 7} 7|} Qe 2ok WL, 719
7] A3 BE4E o &8I AttJo et al, 2023;
Kim et al., 2023a, 2024).

olgat Lo Asto sAY 2 |ATlerIe I
U At F5eE AA 71FdF ZEI(World
Climate Research Program; WCRP) 4F5}9] X9 ARA|SH
=A| 22 E(COordinated Regional climate Downscaling
Experiment; CORDEX)2] S-o}x|o}(East Asia; EA) A+
5 Fofstal lok(Choi and Ahn, 2017; Kim et al.,
2022; Lee et al., 2014; Oh et al., 2014; Park et al., 2013).
CORDEX-EAE IPCC AR5 9 AR6 I}of|A] Zolr|o}
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U57] - XST - H2E - dEE

A 7% AuEle gite] AN Gee LSt
A 7|5rd 7ke] 7| 3ol AYARE Ao
Jt}. T3t CORDEX-EAQ] AIZE-S QJEx
e 71874 JHdA 713 AYE|eE S
5k opuel, 29 71F PRI 1Het HerH &
g 5ol HEA &&HI UTHKMA, 2025).

et oS AHSHT chket A9 7| 5ust A
o SYE Fol], B0 YD FUAYE, U 247}

AGE e, B FAE U By T8 5 7R
EHHl A5 ALrotE A Y 7|F AU Xﬂ*ol 2753
otk £, SotAlol A9 W 7|59 T $0.9] Z7}
@} f&o] IPCC AR7 Fast Track? F7 °‘7<4 s}
W, B} Austy AAZQA A 7|5 /\]qag RAF A]
é‘%‘«] TF=0] AlEd A= diFEHL AtH(Dunne et

. 2024).

ojo] E Ao|AL AR7 3L 95t MEA L&
A Qe FOMAoF A 71& AUz AREAAE &Nt
A} gk B =29 2ol T FY7I4Ttsrde)
71E BotAlol A 715 AT BF IS kT 3%
o A3+ ZolAo}f /\]qag A& AL A A5HH T
4ol AYE e AEE g A9 7FRde 15 4
H 1;!_; 7]E7§| .E.X]—% AT H ]. 57(1—01] _9_01: 1:_1 ﬁi__
716519t o2 B8] - ART B2} 39 R Fotlop
Ao, ko] 7| FHst IS HeYH 4o B
A2E Az o4 FAaA Pt

gy X

rlr 30 O{N i)

[¢]

2. 7|& SO\t X|Y 7|2tHet MY H &S

AN | FEsl] g g HAT AT
FS AHsH= FAO A, IPCC 7| THI} FriH A=
Z03 Jotd 2AE ARSIt olo] et Fol =
IPCCO] H7IR A0 w3 shite @ Zolxjo} x]9]
A A\ TS A e AT BAKoR FA
ojgtey.

R AAZ 20079 Z7+E IPCC 43 B7FE TA(AR4)
of Shesty] gIg Am2, 20004 FHHRE T ol
7]J4~—o] BEAHog ;(]0:1 7]—rE =I K8 21._9_3]_01 SHlE
9 Sotujote] He | FE B AYsh AYSH] A
sheict. WA, 2Y/1YTIEe BY SASYIATA
oA 7§&st ECHO-G AR 7|1Znd-S 7]E'l'2§ SRES
(Special Report on Emission Scenarios)®] A|U&E|Q 35
(A1B, A2, B2)0] WE ZHSAFE 350 km 2] AL
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Fig. 1. Topographic elevation and simulation domains of (a) the CORDEX-East Asia Phase 1 (EAS-44) and (b)
the CORDEX-East Asia Phase 2 (EAS-22) experiments
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Fig. 2. Configuration of the regional climate model
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(EAS-44) experiment and (b) the CORDEX-East Asia Phase 2 (EAS-22) experiment

71 ZH3}F AYUE] 05 AARIETHMin et al., 2005, 2006).
Y714ty R s o8 MM59F RegCM3
59 RCME &8st e JHof dsto] <F 20~27
km SPAEE AMA|E}5F HIm and Kwon, 2007; Oh et
al,, 2004). o] A= FHolM E2H2or XY 7|F 4
At A= sttt ®olAl u]7t Qo

=

2010 ZF4E, IPCC A|5Z} B7EE ILA(ARS) E419]
AlZloll= 71733 87130 SR F e,
Mg, AAtsty A7+ATe] S B4 B
AAH R NohFEL] A 7] FRSE Alve] 27t AF4tE
qich £3], 2009 0] ¥W=E35t CORDEX-EA 1E0]| L3
o2 Zojsto] X9 7|&s}t Aol it FAH QA Y
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Table 1. Configurations of Regional Climate Models (RCM) used for CORDEX-EA Phase1 (EAS-44) & CMIP5

chain

HadGEM3-RA RegCM WRF GRIMs SNURCM

Vertical layers 60 hybrid 18 sigma 27 sigma 22 sigma 24 sigma
Number of grids 183%220 197%243 179%233 198x241 197%233

Radiation General 2 NCAR CCM3 RRTM and Dudhia Chou’s scheme CCM2 package
Microphysics Mixed phase scheme SUBEX WSM3 . diagr.lostic Reisner II
microphysics scheme
Land surface model MOSES 11 CLM3 Noah Noah CLM3
Simplified

Convection scheme

Revised mass flux

MIT-Emmanuel

Kain-Fritch 11

Kain-Fritch II

Arakawa-Schubert

Davies et al.
(2005)

Giorgi et al.
(2012)

Reference

Cha and Lee
(2009)

Skamarock et al.
(2005)

Hong et al.
(2013)

1} FA1E-S &R 51T AR5 A= RCP (Representative
Concentration Pathways) A|U2] 27} EJE oW, =37
Ast e 1Y d8E v o g 94=+9] HadGEM2-AO
ARG 715 HES 7|90 s SEPALE 135 km FH 2
AX A 715HsE AU s A4St th(Back et al,
2013). 0|2 2|9 7|ZRE 5%(HadGEM3-RA, RegCM4,
SNURCM, WRF, GRIMs)& ©|-&5}o] CORDEX-EA 1%

A g o] diste] $FPAE 50 km $229] FotA|o} 7]
T3} AU 2(EAS-44 AR)E AFESIATHKIm et al.,
2014; Suh et al., 2012). EAS-44 A3]9] 48] 9L Fig,

1(a)°f] A|AIBF AL, o]+= CORDEX-EA phasel ¥go|ztal
WL itk EAS-44 AL 5% RCM 7|%te] thEnd
FFE 7I%o] A& o] AR4 TG Aol HISA ALz
99] AFAHLS =%T. RCM AL AT} ofAME ]y
o] 4 % H+= Fig. 2(a)9} Table 1°] AA[SHAT AFEE
A= =7 1detHo4 2gok= CORDEX-EA EH|o|X]
£ B34 AlFEL QUthhttps:/cordex-ea.climate.go.kr). E3F
A o] hetel TS AHAIE 71T U AT BAS
.,40]-01 —'F SHAE 12.5 kmQ] Al AU 2(KOR-11 A

)= =7b2 AASFATKSuh et al, 2016).

EAS-44 A3 7]HFE0 & Suh et al. (2012)2 7|5 R
o] dAV|FE RO AHEHrIE £359, Kim et al.
(2014)> 21A17] ZHK2025 ~2049)] et m]7|F
A A7E 24519 Park et al. (2016)2 RCM 5%9]
Solio} ol JRAE AUNSE BIRHAD, Park
and Min (2019)2 o234 214]7] 25H2025 ~20494)0]
712, Ao gt S3t71% Aol SRS WRth
KOR-11 43S 888 AT Zo]A] Suh et al. (2016)7
Oh et al. (2016)2 5&2] RCME 7|5to 2 St o] A&
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2, A9 2ol JsEriet v HIE £451%1
o} Lee et al. (2017)2 ] ShtLo] otddie] &7t}
04*1-_,] 2 =715 A9olg A, Park et al.
(2020)2 M&E o g TsidE 7| SE oA et
o 71, 4 AgolA e EFAES FekH

5] e AU 9] B, FAA AR 71¥E 7
o g eyt Ao tiste] B SAAE 1 km $E2
< ﬂ°} 71903}t AYARE Pibete B4 dHA
27 ZEEJtHKim et al., 2016).

o2, 2020t Zytol &7Hd IPCC A6} H7HE
TA(AR6YE 25t Aol A= SSP(Shared Socioeconomic
Pathways) Bl AlUe] @7 A= Qlom, 71447 =474
F’Jrﬂ-odg UKESM1(United Kingdom Earth System Modell)

S o]8sto] FHSAE 135km FEO ARTL AU S
AJAFSIATH(Sellar et al., 2019). o]& 7|§to &2 = 7|Ala}
ke, SAS e, A, g atieta, Sy
Shue= Y 7|52 55 (HadGEM3-RA, RegCM4, WRF,
CCLM, GRIMs)S ©o]&35}o] CORDEX-EA 254 o
ofstel SR 25 km 529 FolAlo} 7Tt ALt
2] Q(EAS-22 A3 A=3ETHKim et al, 2021, 2022).
FAS22 AT RCM p4 747} Qe o) 74
JEE= Fig 2(b)2F Table 20 AAISHAH:. Fig. 1(b)=
EAS-22 A3 JIS UEH, oli= EAS-449] FHof H]
S AZ od AYZ A3t JH2E, CORDEX-EA
phase2 g ojgtal HYHE ATt Table 2= EAS-22 430
Zolgt 57 RCMO] 74 FEE UEhd

EAS-22 A¥-& 7|§tO9 2 Kim et al. (20202 GCM-RCM
23] B AT 29 AT 2L Bk
11 Kim et al. (2021)¥} Kim et al. (2022)2 3tz e} Fo}
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Table 2. Configurations of Regional Climate Models (RCM) used for CORDEX-EA Phase2 (EAS-22) & CMIP6

chain
HadGEM3-RA RegCM WRF GRIMs CCLM
Vertical layers 63 eta levels 23 sigma 27 sigma 28 sigma 40 hybrid
Number of grids 251%396 249%394 250%395 252x401 251%396
Radiation General2 NCAR CCM3 CAM Chou’s scheme Ritter & Geleyn
Microphysics Single moment bulk SUBEX WSM3 WSM1 Extended DM
Land surface model JULES CLM3.5 NOAH NOAH TERRA-ML
Convection scheme Revised mass flux MIT-Emmanuel Kain-Fritch II SAS + CMT Tiedtke
Reference Davies et al. Giorgi et al. Powers et al. Hong et al. Rockel et al.
(2005) (2012) (2017) (2013) (2008)

Alot ol tiste] ®o] 52 AAISEAL 21417 & 7]
23 Ao F3 7|FHIE 2453 Seo et al.
(2023)3} Lee et al. (20232)2 FOlA|o} o0& 240
549 Rojshe o Qo4 EAS-22 ot Aplst A
o] 984S AAIBFY A, Kim et al. (2023b)2 21A4]7] &
SolAlo} MelolA] 25 Bo] 2o} Es} 27k A
O 2 A5t AR6 7]8F Ao A= CORDEX9] FPS
(Flagship Pilot Studies) A% Foll4] 4= km ©Jo}9] o4t

£ Zt= ZIFAYE CPM (Convection Permitting
Model)2 &3 AP E A=HUoH, ol= v 4 Al
2R I g o 5 2AY 7 5s} 24| g
45 A A7l Aol EXJO] UTH(Lee et al., 2022;
Seo et al., 2025).

IPCC 7|18} g7heIA 0] Bk S| Al 71538t
el e, 7 200048 0% HokHel B g A
Low, A F-BopAloh g hete] that AlLkele.
AAAAE ZEstal Aot ol 71513t sk Ag-Ent
ofUet S7ke] Z15Het ghe AH 49 © G
WAl Tt ol GRS ABehE 8 54 TS

b sch

ot
=

3. AR7 IS &I+ SO0} X|F 7|2kst
AlLIZ|R AE AE

2020t ZHbo]] 71 IPCC A|73F B7FH 114 (AR7)
of t-gst7] A= 71+H3t Heko] XAl Agaet
A Q45 WP Boh Fusty 1=k A9 7S
AU Q7 RSttt 53], FobAof A2 BT A
3, A7 g, s 7% 59 847 4T AHEgl
e} 7| F R FAHQl 7] o] UEhdth(Park

et al., 2016; Kim et al., 2023b). o3t X F& EAS H
S Auskl ws] Sl BHE FUHIESt o
& = o] AEH M= Ao AAZ 8=
otk 2 Aol TESFA SR A2 FolAlo} A
o 7% Auele AEAA F2 BEL oS3} P

AR, =H713 75 &= Sl AEA A
9 %9l K-ACE2 (KMA Advanced Community Earth-
System model ver2) R3S AR E &85} [PCCO
AT 247~ ARE HBIE oItk K-ACERE 7|%
9] K-ACE (Lee et al., 2020) ZglojA FLE.oojg2Z &
2] 3 g A wd 52 7fAdsto] CMIPT o
<o &8&st7] 98l AT Sl 2ot CMIP79] Fast
Track A =1, Al AAF 7|F2d 3 EOH
H 2026 5-H WA71% A EAH(historical) ARE

Z-A|5ol= AL EXZE 51 UtH(Dunne et al., 2024).
A3t BoAlol A9 7| Alele dRE ojzlat WAT
NeARe Az AE AT AFL Telstel A%
FAskaA} g

=4, 7|& CORDEX-EA A9 tH] FJH $Bod=
(12 km; EAS-11 A18))9] 2|9 7|54
4ol 1% 54 ABAE] ANE BET Bk ol
EAS-44 A&7} EAS-22 A3 o] v|a) zHzt

g 9] SRAEOI, FF SHAETF S8l m 5
=R Al 7144 ERdAl 713 HsE AuE| QAo
gxpmz 289 Aol

A, 2 AR 7] §7129 AT Hele 9l
0o Ao} A|FRDE Agelnl, 7| Fmde] 2ok
2312 Sfotol o 22 B 28 B9 ohE P4
4E s Aotk EAS-11 AFOIAE WRF 7

Agatol sty A 29 Aol 2

i)
=
ol

o
=

T;

18 e

7]

-{O‘t
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Table 3. Overview of high—priority CMIP7 scenarios

e

232 - Us7] - A - H2E - dEE

Scenario Description
High (H) High emission scenario to explore potential high-end impacts
Medium (M) Medium emission scenario consistent with current policies
Medium-Low (ML) Scenario with delayed increase in mitigation effort, insufficient to meet Paris Agreement objectives
Low (L) Scenario consistent with staying likely below 2T

Very Low with Limited
Overshoot (VLLO)

Scenario consistent with limiting warming to 1.5C by 2100 AD with limited overshoot (as low as

plausible) of 1.5C during the 21st century

Very Low after High Overshoot | Scenario with similar endof-century temperature impact to VLLO, but with less aggressive near-term

(VLHO)

mitigation and large reliance on net negative emissions, resulting in a higher overshoot.

4 % CPS (Cumulus scheme) 23, PBL (Planetary
boundary layer scheme) 2, MPS (Microphysics scheme)
2F5 AYste 8% &8 A IE AAE 55
ot 7|3 2Eo A CPS9| tF k2 A5 HAE 295t
3 MPS- PBLY] thg 232 7|2, v, % 59 "X
£ Aottt A QIO =2 (Liu et al., 2020; Stergiou
et al, 2023), 2 AF9] & 3 GAEL BokAloL 7%
Wi} ZojolAo] BHAEE Teigs gl HHoR AR
=}, w3k, Soblop A12le] dhlel sfere] AT 8L T
2ot i7]-olYF 2@ (Coupled Ocean Atmosphere
Wave Sediment Transport; COAWST)S] GAME 252 T

sol, & 1059 T YA AAZ TEIA. ol 7]

£ ARG T19o] F85 EAS22 Ao e Py 471
28 Z7HeE 7dolm, olo] Tt A AL 44o] 7]
&3tont.

A, 4| 71%(CORDEX HILARH T U] AHEA}F 4
[RAE £ nfots AAA &8 Q3LE urdsho] Al
AQ 7SR 4HE MSE Bt AARHoRE ZAst
AFote Aolth. 3] Folle 7| &89 Ur
7b wotglo] e}, AlFtH o RS 2 715A}
=2 tigk =87} F7kstaL Sk ofof w2 Aol A
= A W ofyeh, 7|3 Rd e 913 dAb Ak
I Am A2 dne A @A gt 54 719
& HEos Am 4EAAZE FESIAT. ol B9
EAS-11 A9 4 W= A, t7] 5H5(~ 150 m), o
7] 1Z(~ 50 hPa), w3}sle] oF 50
Fog F4EH, FU-9 1401 5 % Esto] ®Sof
wteh AFz o] ARRFSIEE 1 l LHARE 2443F ZHA7}
;q lﬂ-ﬂ Z%.Q_z‘)—]_oq A} i‘_z__ ! -8]_3‘_7 %\r)r 11‘,,]_;(4 o=z
AR7 & EAS-11 AL 53 A5E A A= &3
NetCDF4 34] 72208 oF 1PBo|H, AR5 th-3 EAS-44 A
3(2F 10 TB)Y] 1004, AR6 TS EAS-22 AF(SF 50 TB)
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o] 2087} 27}%} o7 e

AR7 98-S 93l A 71327 AFEo| AL Table 39
AA = vt} EO] 6%(High (H), Medium (M), Medium-low
(ML), Low (L), Very Low after High Overshoot (VLHO),
Very Low with Limited Overshoot (VLLO))S] 2A7}A
Bj&7d Z(Van Vuuren et al., 2025)5 &85 o Ao|H, 1}
AZ1E AJEAFEY] 7172 F 729(1950 ~ 2021)°]2L H]
715 AFAH(scenario)S ZF 79(2022 ~2100)°]t}.
20259 @A), ZUS] CORDEX-EA9] Za] 9] Cﬂ:,’—?q
7130, 2dsadsty, SAtstr|ed, 35
Sty CMIP7 AAF 7|1$HdS ?Jéx}ii AHgS

A5 480 9kA, ERAS (ECMWF Reanalysis v5) A
LHARE QAR 8T A /)5 ARY B
H(evaluation)& Fot1l OU:], 2026 HE A7
AAAY, v 7S AYAE-S CORDEX-EA phase2 %
o] diste] &AtHoR —r°§%} ol7go]tt.

4], RTFEE BARHLE HARE 4 Gl CPM
ARe] 1%3lE Fof T BIWS =9 o9 A o
At 7§ R WO 5 FIAZIA Bt V)&
19 715490l £4 kmo] +HPLEoNA HFE 5
SHparameterization)o]] Q& H A1} &, CPME $km
o) RS ABSlel g e 24 gol 2%
Sol o4 714 WS 98 BAT 5 o Mol 4
0g 71548 A4 ol Fa8 1S oJo]ghBan
et al., 2021; Kwon et al., 2025; Lee et al., 2023b). ST
FHol| tisto] Y= 3kme CPM AdZ B3l 1]

Zuto] FAH AT B4 5 Ok 28Y 9
Bl AU ARz BEE 5 9E Aoz g

rlr é?:

H
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Fig. 3. Configuration of the eight-member ensemble simulations using the WRF regional climate model. The

ensemble members were generated by combining two options each for the microphysics scheme

(MPS), cumulus parameterization scheme (CPS), and planetary boundary layer scheme (PBL)

Table 4. Comprehensive model configuration and physical processes for the EAS-11 experiment

Contents

Description

Horizontal resolution

825x521 (Lon.xLat.)

Map projection

Lambert Conformal

Reference position

116.57°E, 34.40°N (True Lat.l1: 20°N, Lat.2: 40°N)

Vertical layer (top)

35 hybrid sigma-pressure levels (50 hPa)

Microphysics scheme WSM6 P3
Cumulus scheme MSKF BMIJ
Planetary boundary layer scheme YSU MYJ

Surface layer scheme

Revised MMS5 / Monin-Obukhov-Janji¢

Land surface model

Unified Noah

Long/Short wave radiation scheme RRTMG
Time step 36 second
Spectral nudging Yes

Buffer zone

20 grid points
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4. AR7 THS A7} SOAIO} X2}
JB2Y 2%

ol vds1% A od gat 2] ohe Rok
P4o0] 71t et Tioket ol dhat 587} 21el
I QIt} SHAIRE 7]£9] EAS-44, EAS-22 5 A9 7]% A
e Q AEAA A= o] F7Y AY 7|FRdS A
&oto] 35H 129 ARE ATt #Fol| of==o]
Aslet. ERF A9 7% Ay et wg 3E5ATe
ARt Y-S fIoto] 2L FH Y ASAA 5
gol A71=AL ek WA AR7 HES R Al
EAS-11 BoFA[o} A 7|9 AU AREA A=
WRF 4.4 H79] A 7|5HdZ 7|9to & thefit &9
1 2FZ &9l Zdo] I EFAAYS FaslelHA
359 AE A0 v AYARE AHESt At gt
A9 7|xnde] &2 3 FolA F& uAEY 14
(MPS) 2%, Z2-H43t B}(CPS) 2%, 4 BAS I3
(PBL) 23 Z7] 24 AAL 87 &9 14 2=
T35tk (Fig. 3). T3 t7]-siF 2249 27] &<
I 2FE F71et] F 10719 FAE WHE A5
T}(Table 4).

FFE WHE A 29 Y 29 SOl FE T
Nl&8] 34 0 2+= WRF Single-Moment 6-Class (WSM6;
Hong and Lim, 2006)2} Predicted Particle Properties (P3;
Morrison and Milbrandt, 2015)E& AF&-5}th. WSM6 &
g L 7S RdoA =2 AMREHY, 15 & AA
£ 67}A(cloud water, cloud ice, rain, snow, graupel,
vaponZ H5FoH= §740] Qlth P39 A= 15 =4
e WS} AR A7), Yol BO2 BRstl, U
7ot 72 vAER B A Fo] BAG I
W B A7l AYT Bl ol Feusdt 3
A 0 2= Multi-Scale Kain-Fritsch (MSKF; Zheng et al.,
2016)2} Betts-Miller-Janji¢ (BMJ; Janji¢, 1994) 2| I3
2 ARESFYEE MSKF= d9#] AREEW  Kain-Fritesh
(KF) Ao A ofAR} FHo] LE-EAL HFoAE, 15
W A% 2719 olBol BE HY&E S8 W o 2
W SR R AAS Rl 4 Y= A
9 22 spgolth. BMIE ]9 QshE Ao BE
Aol A7 Bxo| +FAA g BHEL Zoshe Y
2 AHgSI, B2 BYE BYA AN Qob T2
7} Qg Eol T AN £} whE Fo] Qo] Thaket 4

Ol
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L BZFe - usY| - XS

- AlMHEH

= oo

el

. XX
O

dollA de] ARGE ®etolth 4 BAS I E=
Yonsei University Scheme (YSU; Hong et al., 2006)}
Mellor- Yamada-Jani¢ Scheme (MYJ; Janji¢, 1994)& 4
gotqint. YSUE W S4b IollA A4/ H]=A] 4
FAS BT 1EstEA ALt AR 7Hde] o5t BAIS
Uie] g & 25k §40] oH, MYJ=
HAAE 53] dF &5 oY X|(Turbulent Kinetic
Energy; TKEYE 2|3 AlAls ofte] bRt AefollA <
oFeh TS & molst Eet A2 & Wrgsh=
go] Utk ot WRF| 34 BAS =2 81 A&
=2 B9 Ffole T oA ARERE o]&0]
toll 2/ Aiks MEHoE T 5 U=
o] FFE A YSUOA= A RS &8 HAS
Revised MM5 (Jiménez et al., 2012)2 AA3}¥H 3, MYJ
9] 79+ Monin-Obukhov-Janji¢ (Janji¢, 1994) HORS
AEZ 2o BYoR gt T8 WABE, Hew
$3}, F4 AAS Ut 2 xS 59 HS A o
HA A 2L FLsHA AAsIAoH, BARE S
Rapid Radiative Transfer Model for GCMs (RRTMG;
Tacono et al., 2008), A/'HEH-2 Unified Noah (Tewari et
al., 2004)E AFE-5}%Tt.

EAS-11 439 nd 29| gHL2 7]& EAS-22 A3}
U3t CORDEX-EA Phase2 ¥ Folu}, oF 4u] =715t 4=
BER Qs S A AP 242 §HFste] 825
M| &A1 ARtel 521719 E& AAE AstoH, 9
5 BAzAS yi ALt 23] EAE5S UAIsH] 6l
471 R19] v Sdnitt 207) AR WS AAs)
UCh(Fig. 4). HHO] A& 1AL 36%, BAF & 742
ALt AL 158, A/BPAASAAED 59 AL
AL 36x0lH, A7 S 35712 A A9
715 5d Wi ALolA e Q. FAoA F=oiX diqf
2 & 552 AT 5 S 289 EY YA (spectral
nudging) &t om, 30& F7|2 7 HE(U, V)
of tiste] B4 BAS & 7114 1000 km o4 Aot

O

.

BN Ho ofw 4
>

o [o

g HES ddeE +3EH

7] RdojAEs FAYor Foid s 2=
& Agsty] dzol, it t7l Arelol sk &, &
571, 87 0l det d=A8S Zolste Hof ¢
A7 itk mEbAd g7 Rdo] sids AT S
7tz ZAeYstaiAl shlal, COAWST AlAHE ]85k

WRF 4.2.2 WA 9] tfj7] 291} Regional Ocean Modeling
System (ROMS; Shchepetkin and McWilliams, 2005) 3.9
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Fig. 4. Topographic elevation and simulation domains
of the EAS-11 experiments used in this study.
The area outside the red box represents the
buffer zone

WA Y 2EL YRGS B ATAN B8R
ROMS 2H 9] AZS| = 505019, 19x1° FHITE
9] 2-miniute Gridded Global Relief Data (Bathymetry and
Topography, ETOPO2; National Geophysical Data Center,
2006) 4 ARE 7|¥FO 2 Generic Length Scale A3
% /1Me A8 ARA WANY wAAE
ROMS df|F mdlo] 27| 9 HA XAOCE Global Ocean
Physics Reanalysis (GLORYS; Lellouche et al., 2021)
12Vl MY AR A g A=E AR, Al
U] e Ak BHYo M= K-ACE2 AR 2o % =}
=27 AE Aot

5. QOF 9l H=

-1 x

7tE3tE = 71 5HsE A4 G- 7] St
0] 8 olf7F Hugich A AHF 7| FH3to
TFEAA Y] BHE-2 vl TE 4= AL o] A FE T
FA, oAl & thdet ZorolA ZleHet I, FF
B2k 715 9471 gA3 £4E Al A9 it A
2199 7HA = v Aot 71AA 71T S Ay
A9t 2E5og AT AP 7]15Hst AU Q.9 Ak
22 X&3YT) IPCC AR4 T2 §J5to] Shite v
7|1 ¥ RS} AU 25 AFESIRl o, o] % 2009 3T
CORDEX-EA T1&°] #ostiA] IPCC ARSHE AR6S

B
| 4

O oox

AA FotAlot A 7% Ay A FEshH, o
T A9 71314 7]6te] 7|23 AgAEE A5t
ot ol= e ATER ofYE X g 7% JFEIY
7193t Ay 9 Sol FYA &8EHIL Ut
(KMA, 2025).

IPCC AR7 8= ¥F11, B2 At oot A<
9 7|9st A3 S st o5 kgt A
7|53 Alyge] e Alge] 8FEIL Utk oo & A
oA AR7 t82 95 MEA FFEIL = SoHAot
A9 7|53 AU AEAAE A7N5HAH. ART 5
ofAlo} A 7|3} AFE AT, Al 7|E AU E
7|90 & 3t IS A 7|eRE A4t 84 AL
£ 232 3ith o|E 98] 7]& EAS-44 (CORDEX-EA
Phasel) & EAS-22 (CORDEX-EA Phase2) A|A9] $HA
£ BAsta, A9 24AVMA AU e HEa) Ak A
29 A-FF S E Y, Wy O g, oS A
2 7|uke] 34 43t weke nhesiolt £3), 7]
TS FFE7E E A5 A =80 RSl S,
Atm F4 Aot doly 37 AA et W of
43t A g2 FotAlof 7| st A FEHat wohE Tk
A3E X5t Ul 7o AR Z|tjEot

ojlzgt AYZ FAISst7] s, 4l EAS-11 A=A
A7t FFEQH 2 AAl= WRF 44 HAY ©d A<
71¥8dS 7Rte R st, 75 HAlEY 2F(WSMS,
P3), AEL43l 2F(MSKF, BM)), 34 BAS 2%
(YSU, MYD9] %32 B3l & 8719 & g AdS
435tk o37]o] COAWST A|AES o] 83t t7]-3]
& 2dnd 253 FUt6to], F 10719 PE wHE A
gstqrt. 2 22 YL 75 9 EF A7 34 A

of AUR AP 2AL WYLt AAZA

A% 91} 7 20 207 AA] HEES

94 5, 362 A 4, AMEL WHS 4
©

fo
ol
o
2
o
o,

bl - =2 [e]
B dBge st 7] 299 H4E L5 4
oAl Gt BAE Besl] 9l WRF 4229}
ROMS 3.9% 2% d71-s1 2% A T4
20059 @A), ERAS ARAARE YSARE S 715 A
B4 WG st glom, 2006 RE ST B
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715 @AY e AEAE @A A= K-ACE2
AA7 wee] o7, sk Azt A8 ofgolet. o,
S AR Y GOME AR AT A
oA gAHC] Yoz, 25 thF GCM 7|Hte] A¥S
%ﬁi njg Ao B4 Afs F25t A} it
B a7e o 72 FY/ATLUY A AT A
U2 AEAHAE 7o g Kot AASla AFE =2
ART 048 7|78} AlLte 0.8 A4k} 9 e A
oltt. AFE AlJElQ AL CORDEX-EA ol
(https://cordex-ea.climate.go.kr) 2 0|2} HAAH Z=2E o
o]g] QlxzK(Earth System Grid Federation,; ESGF)E %
SiAl AlE oFolH, 7| RS AV SUAREE T
3 =7} 7|15 Hs EEAUGE 9 AR ALt 7]ojE Aol
o oI ol 57 3 AL F371% 5o A%
qgojal 59 9 A Fus APHoLE A Fad 27
A58 ATV AL, 71T LOREGE obz
d-E84, A=A, 47324, BA 5 thogt 2o
it 24 9 &8-S XY ool BAHE A 7%
AdEle Ame AR 1FAREYS Eeee] A2
TEFEHIL e 71597148 SHERE 5 o= 74 7]
T 08 ARA2HY N|ZARE AT BE 7}
A& ol7] ol e Zolt.
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