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LAY 024, BEx), B fAA} 53,2000 EoilA ; w9 F FPolE MHIAE
Y u—a MEIA = F JFol i HAGF o EoF ‘o T
o W Al 54 HHst ﬂ%% 88, driopel 22 oA5H 8 @ ol 5= sl
TolAle] mRoR A Bl Q) HAAR Algshs Aot
FeuRtol s ZaregARe] X1k A A1t 2Rk QIgh o 7|57} LiEhARiA
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T} A AdEAe] 4, Holauld & ARRA olgz A Rt FETt
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e 7130l 20241 749 1 Aot 71778l A stlch
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Gumbel X E #-83slo] F37|/8E7dm](Automated Synoptic Observing System:
ASOS) 92711 A3 8] BEAIRE 7|Who g Zeaf WARIE S EA51¢ o, oA 1H=EH
A INIEE 29 A 3

]
AlgE= =, 20241 d0ll= 200 RIEo] sz Aol 6-99 5t 33]0l] 24 671
Aol BEE o], 71 FHER AlFE I

O 111

202441 7|25 22 2 ARIE2t ZY L 2004 YIE)

v X KISARE Z2&(mm)
7.10. bt 1AIZH 131.7
7.10. =23 1AIZE 60.8
7.10. att 1Al 84.1
7.16. alie 1Al 78.1
9.21. = IPNFL 104.9
9.21. 2 = 397.7

Gumbel £¥ &= gt o] Z(Extreme Value Theory)ol] 7|Wtet 342 -9 2o
AFAEZe] Huigt £xE Fsk= o AYe Rdoth sHAT Gumbel #3= FH]
7S glo] IAHH BAE A BE tofet 2199 9 EAS Rtdshs ol sHAIY

Y
s

it

PEli(shape) Al 714 42 B-83817] wleel Z-d9] £ 54& Het s vt
& k. 53], 9] $7H4 HE A st 71$ 20&
Gumbel 23ZHT}E X 55 o] vtgd 4= Qb= FAdo] Slok

7188 AR Wk 24 A (EE1E oh
ol IS Hetslr] ffall, 2025U R HE 4 iy SEAE WAV
(Automatic Weather System: AWS)2} 37|/ (ASOS) & Z3H3t 6547) %]
i olgolth ol B3l S TlY A IANEE A= -AlFsie] A 9E
VA tg s 35 AerE ot
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M1E / 3Ll 2018 71871 8

01 nans muy may

2024 19 1¥, of=JE|} &4l A AE ARSE (Celeste Saulo) 247t AAI7 3717+
(World Meteorological Organization, WMO)¢] A o o]z} A Hn] &4 APLEo 2
A AR AFREAES WMOE F8ll Zeto] Alglell 7Hd 2t Au| A P
Aed & J=2 shlckal vha)H, 73R AT HIEAdS o)) sl = 4
A= g g, QJF3A s W &8, 27] BEAH|A A3t 55 FE Algoletal A3t

h

|

o glo]\iA(Yahoo Finance)= &= 75 QFd A]4=(Global Residence Index)<]
2023 3% 71$ AP E 7IREo R A7) 2 7195 7H 3071 AT o] TS A=
A AA 19071 =AIE tVdo= 7], A5, Y-, d2ARE 55 ABfsi] «flE
miZlek 19e RERIACED), 291= "=lA), 39 7HH|EE (oo}, 491+
Alk(tol2H]), 591= WA (AN TAE]) 7} A= oM, Ae-E 1269191 2 o= Uepkith

= WA fA5E7do] 2017-2019'E 59t oF 130%F go] X(F+ EfIE])ol ANE of
7409 7 AN AR Al oF 15%7F 7S HSHE WA G 20 R LERT. o=
2023 715 m]=R19] oF 16%7} 7] SRISHE WA] of=th= o] A Aol {Ale
AT} 7)$HsE RAYEARE S5 2 g AYelM B w& Hles Hlom, gxHows
Fo A[AFollM FEFITH

2024 wHe] =99 9 gy 73 B0t AlA] HAL 20 7)1 ATt7)EEo] 214l
78& BRItk o] ZRAE= IFA 71447 9] Aljkoz WMOZT 5¢18kal, GURME (GAW
Urban Research Meteorology and Environment) Z2 A E 9] ]S o} 8w Qic),
)=, =, Al S, ZEA 5ol Fofdilom, S 229 3le] s AHARE
Azt ti7]d 9 7)olE 2d 58s F7Eich

= 71’37 (Met Office, MO) Aol EL} oA Algshs 71/dellEE Heo| =3t
o[ YJulo|EE B3l Gt A A AA| 7 S A= Hlole] AlAEle] 7REIg oM,



n|= 2745 &4 (Environmental Protection Agency, EPA)& H]E3 FEA7ES
n]=ko] mlef o x| ARgo] o]atstebast tl7] Q¢ Zhaol nx|= AAA autE muy
ok At Ay}, BAaE Ao R Is) tf7] o] ZiMEH 2035wt 650~1,280]
ol gohe 1Y Bt ks AR UERon, ti7]edo® QIst 27] ARgApr}
217+ 4,000~15,000% &5 4 U&= o= et
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02 1=

71338t 717 4] F sl FEheAle-A-Fet o] & B (Clausius-Clapeyron
relationship)ol] =W, 7]20] F584E t7] Y £357|F0] T71 o= dSHrh
APt o7 7] 20] 1C 45T wf th7]9] 48 B/ oF 7% F71ehs A oR oA
Atk olof weh 71§ HEle: HRA| M E 7o 3t Aom oS3 oLy, AA ¥
A} t7)= cdEe o x5 Ao Ueith A7E 58 A oAM= 7S 2El)
A&} FAKIA 57171 S7FsHAIRE HEA|HollM= Q8le] el AlEe|o]dnt A<
B Helthal ddsi, A=Y e 715 dEe el vteA] sids)of & EAletal
A=y
AR sf|FAF77] 7L (Japan Agency for Marine-Earth Science and Technology,
JAMSTEC)+= 7|AIgt5= 88l tl7] 725 a&4or A ?ﬂ’-‘] T2 4 e
Mk 7] B9 AR fleiMe 71eat 5719 A7 2 FR7F s,
AF Hi7] IES detE o o 23l AAJekA] Xehr] wiEel, e Y %
7] 27 GaRIel HEKe 9= W AEIE dEA o= lofsh= Zlo] ofgfe ARoltk
olo] AT | AlE HIZ3E thefet Fofoll A 8|51 Ql= 24l 428 o] & ‘Rough
Path Theory & &=
=R 7] #x
u]=t 7] A5tAE] (National Center for Atmospheric Research, NCAR)&= A&
7RE] o] W2 ARUEA #AE B2 XA 7] =Y MPAS(Model for Prediction
Across Scales)E& A7N3tE MPASE 1185 18]= A|AHRoH, HY] RoFo 15T
A 2AEo] R A2 A g e AlEEol S Fafl Hef A2 A VA=
& A9 A de AlEdoldoR tiii t7] 352 X&e 4 ok A1 o]
o] 714 4 713 A9 AlEEolad Aol §8% =9t E 4 Qe Aow
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n|=+ Az FUoltgtnl Alt]ojlo] i (University of California, San Diego, UCSD)+=
2024 7128715 S8 7)1 $HE}r T A9 o]4E Edelr|= k. s ol
F4 30% o 719 ¥ Ul8S tFaL, e V)%, QIR 7, &5 e, ZrAE
718k 815 5 Ul 7HA] £oF & F 7S Zgsfof gt gl mEr 2028 ¢ o8<l
oF 7,000 2] shfo] ol Yo WA JF S Ao ARk

= 7= 04—75_(Inst1tute of Atmospheric Physics, IAP)= 7] $H3}e} B3t
745 s Atole] dAvde ZARIE A1 1900t AR 7HA] A9~ A =,
G-Ad W57 A9 WsAe S7HE ST A9 s 7R v7F Bol o=
7R T Bol, xS 77K BE AxeAl= A onfdith 715 e 7] Hske
Qlsf mleol] o]2igt Ws/do] S7F Ao m o|SE| AN o A5 3l ofn] o]zt
W7 708 Felo] Felw ik

0

r
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03 iz

2023 3YRE oA SS A 40W7F 2 A gl #2882 55 7153, 53
8Y9] 34> 254 1982~2011 Heti T} OF 14T #Qlek 7|15 HE FAfof w2, 20239)
715491 sl 2= A AlA 7120 A4S} oK) 3C A5 7890 Hatgkat vt
Aoz YeRt] o= #ld i (University of Reading) G741 2023 #5524l
sl 229 Hlo] ATt || E¢t@olztal Rl dA AT SR UEEHe
el A B} 1LOW/m? oS o F4731aL lom, ol & AlA Azt A 4n|Fke]

°F 300ulol] sfggtc.

o=+ aljoFsAlE] (National Oceanography Centre, NOC)&= 7]” d& A=
flall FetoltlE &8st Bl ey st deE FAskl JdoH, £YH AtRE
AL AAFFeR MOol| Agdrta 3tk NOCe MOS| FEe& 1990d e
AzEEom B3] 20239 A3 #Y o]3 MO:= NOCete] AloF s 2

NOC &7he &5 31zt Hallola e gle vt Al=E e oo, sfie A=t
MOQ| o AlEZo]A YYAEE ARGE|o] Kot At s AlRE da 5 = EEE
Alze Aolekal Ak
12374 (Japan Meteorological Agency, JMA)-2 20231 BA R x| ol @Ayt
=] oS EAFTE 2023 6~8Y BUE el s Gt AR o, Abe]F
gl dollxf= i #F 4l oF 300m7kA] #HA 71EH v gl al2o] TEE|Q) IMAE
TEAQ el Fel QoA L sfiFel FHMOH, 2023\ 79| B, WSt dRIF 5
O]F+= FRAQ alF7t Bdste] A& FellE uet 5& A BIR A0 Zd= Y

o,
rh
N

=t ddE|d ZeA] dd(Imperial College London)2 2024 9¢€ Z2&|t} A9
FES 2 Helle et sifAIRl Ed(Helene)oll tish HlxE H3Esich. A+tof w=md
slEfAQl 9 Do WAIIREY] 75491 sl 25X 8% s o, Q17|
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04 gz

SR 143] A5 B A MAE oz wE g & YAE oF 9.7km oJUl2
golsl 4= Q= YA BEARE VAT A, 22 58kt A AIAIY] #H7 = miE A oA
Z 1256719] ek thef = ARdo] WAgst Ao & UeRdt) 9= I7kA] 719l (Guardian)
‘Hobalo} S7ERTE ofu e} of2JlEL, ATl Fo] AT #H7E IEE SHA Xl
olefsh AbEC] st Ao = AHFP om, HME7HEL 2050W7HA] migA] wigr FEo]
A7) 28i7HA] F7FE 4 Aokal Aok

JAMSTEC:= 20199 defjA7) 4atet Wls) 2o W3l &4 3H 2o ti7] &
He 55, $F 85 Wg 55, J8a SHoRRE] veh UESS IS Z9E

et A Ao, Aol Wsh ArFoA {EE= Eoll YRt 819] 2~40uljol] Dol

24 2
0 5Eo] §3 vjgo] ZeE Zo] HelEglth. weh Wl el 4 Bolqs
W7] % vigk SE7b Eokon, SuolA vig] WEEI 9l o] St

=9 E—'}_%%Pﬂ?i—?/\( ax Plank Institute, MPI)&= 1980~2020 Afo] ofilsl2 4 9]
40% Z7F3lom, 2020W0ll= 11 ofo] 139k B Zakgivka )

0|zre] 4, o], B, aldola] S4E otk A AR E EAFoH,

Fate] Ao 9l A A5 FFELo|A ] opisH 4 HERE RAI3TL

o A AlA w AR QIgH ofikehE 49 Q191A uljE9] oF 3/40]

ARgol 7]Q1st Ao = EFSTY.
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05 asmaymon

AR % 287102, o) 2020W9] 7|2(227) S Holalth dbERE 931 2
=3 9 Gk, A7),
AL 9299 Ga(ef 1222
913} H]go] ZrlE 40

o .

749 Phom, 129 16~18Y F} &joke] =2 Ul
g7t 271 Ao R o= ik

nj= Z2eke FPdig(Colorado State University) Q7718 7]&o]| Hla]zl 7H-9]
o] Ao} Aol tiel] A F4g7t HArial AHFTh 17070] He d7AES
At 24w £ S8 A 24 A2EES AA Ao AXstal, dvke F4Is
Thr 2%, UHA drke d Ae T 2e WEo] AFE ARk A 2
ZA9F PEA= A4S 7Rro] WAEA =W, B AT 7hadl vlsf Ale A S0
60% 57k Ao= BT

nj= 2 WEe] YA A (Lawrence Berkeley National Laboratory, LBNL)=
1970 Aol 7iHkE]o] de] AM8E]= Ala] 2-A12(Saffir-Simpson) A 553 71&
57HollM o7ll2 et A AT 35w ol ARl AEE sgARler
R, AZSE A 9 oY S 2ald 4 vk AT 719 2712 Qls) sEjAIR]
HIe= S718HA] QAN e AAs] sl o, of= a2 alio] weA] sjgj7els
ZJskel7] whzoletal ArERlrk 65+ sfElAIRl Ejlo] 715 f7]= Igk s{EjAIRIY] 91F/d=
7datsh= ©l Efol E Aolgkal HEt:

= HiolE R Sl AAIE 1T sl B5 AlAE S Slel vl= sz
(National Oceanic and Atmospheric Administration, NOAA)o] 330t & (2F 4069
8T )5 FARITE NOAA= Bl Y, X, JAIERE 71E|Hs] 5 8 sdelA

Y A 98l AREEE= 39719) Alal] sflY H7F 2 KB 31 ] (Deep-ocean Assessment
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and Reporting of Tsunamis, DART)E €9 Fo]H, o] Fx= DART 7§41 & 7o
&85 drgoltt,

JMAE= A2} 734t (Line-shaped Rainbands)Z 913+ 3.9 715

ox,

AR 7S el

MO =AATHS 4349 F8 A F sl A4 3971 15 W S48
Bo71R0l S8l whgahs 297 Bek AHS welick A7Ae S35 49F olalsla
I3k B B4HQ) 3% o] PHE BAYC o TEE 58 Ao BeHE(Moist
Absolute Unstable Layers, MAULs)o] 9% &3} QPYH 315 Atolof] 7]01Qle= Hej=
FAEel ek ATE Fal AT ) B WA Qso] Pl oS AL
=Y 4 AE 78 U7l EAS EIen, AT ke 8 2718 A& TidE
ol 17Vl Heket AR Bt 2145t div] ARk Aled Aew 7didnt
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06 mmymmsgy/srar

T3 AA e (Geoscience Australia, GA)2- 1946 o]&of| AMHE AEES HEsl]
47 QI ARToIol MIEICE, S RS AR ol A% 710 YIS A
A Aofxl AololA, Adet o X7} BQsirh o] Ame o5 Al ol FA,
o =2lo] =(Adelaide) ™3t 8 =(York) AARAI7F FHsto] 7o, Ko Qg
S Brhstal, 7Hest 2RdY 55 Sl o]t s aakd o deske s
A7) A Argstal Qo

n]= wiAEA| = Faboslal(Massachusetts Institute of Technology, MIT)+& ‘Y
LEREO] HAm} 207 A dhAgol] 7oty = ATt AnE R o] 71 EAe
A 2|7l FHE 71s/do] Atk A= ﬂﬁ g3l Atolr}. A7l s A3
Hap7} Aste] vzl Y= FARAL, YFT WA AZI7F A7 DAY ARk A 01
o2 FRISICE L EREEof|x] BAYSE 2|71 A5} ofE] wiste} sAlo] YRt o, ol2sh
e Wk A 9 A AEA o] JFF= Methe Aol EjIErh

n]=r A - Z2ARH(US. Geological Survey, USGS)2 A7 27|17 E A|AEIQL Alo]3
A2 E(Shake Alert)ol] =28 I ¢4 Al12El(Global Navigation Satellite System,
GNSS) AlA Z}EE 72 88 Algoletal BT dAf 250071 o]de] A1 AlME

AABEAL Qlom) AME-e GNSS At&7F S7FEm ot A% 1Ay
*] A3 %7-‘]%]*% O% Al&stal gt moled & ik ol Eall Tl Ao FRISCA
Y5 ade WA Agd 5 Qs Aom i) USGS= 20251 & |71 AllA} F1550]
ke =H, Aejaujol, o2, Y o] FHla s Hoslr] 913 200071 o)<
73E Ao} UESL|=AT} 'TLﬂTQ Aolgkal gk

Mt AR Z2A R HAi7he 719 H@}E Qlalf Walrk =0, 11 ofef) AT A|Zto] ¢ofY

=)
HA

H:l
o

&O

0

wigke Q18] st Adlo] Mg 4 olrkal A, 59 ==
LA (GFZ Helmholtz Centre Potsdam) A= W) =0
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07 azs/mh

ofrlo} th7] A 35 FAHAirborne and Satellite Investigation of Asian Air Quality,
ASIA-AQ)+= 1= &-g-9-F=H(National Aeronautics and Space Administration, NASA)©]
FEake ofAlol th7]d & ZRAEo|t) o] ZRAEL 5 4y IatATH(National
Science Foundation, NSF)I NCARE F4o=® JgdEglon, He|lds A|Ffog
o] xlof, gt Bl=te AR th7]d #ES S ofH ZEAE= NASA9
H|IZUA AEZ| (Gulfstream-10), BlHas the A7 & &ejX] DG, #AIA7E 9] &37]
9 oofst A1 AH7F EEEIin) Sholie SEsdete s SR ST dekd
AATE L, Shre)=rofrista, Qlsidistal, Fdtistu, FhAtistul, Aatistal Fo] ¥
9 AollA] EAEd Folsi,

JAMSTECE A% 59 M2 55 2AKIY] o5 Mirai I (M| I) 2 243kl
) o] AR %17 128m, 13,000t tEo|H, T <lIXI(eF 5600kW) 37], o]FAE
oA Ql171(2,600kW) 17]¢] F= ¥k
A A THs3lch MEL 52 2AMIS 2026 7HSRE Ao FdE ool

IMAE At HAFE AAFY] 285 IRt ofilel =YH wHIe o] iy
of 2uj9] AlrbsE S HA3tal glom, 20233 390 EUE A A oS e T
7 8 7S, 71 e oF o] At S 2 "ok olE

N
i
N
™,
)
q
g
1
;A
%
ol
i
w
r[“
m
%
=)
b
A

NCAR A& 291 229K 49 72714 ‘CAESAR (Cold Air Outbreaks Experiment
in the Sub-Arctic Region) Zg2AE o] Frojate] FAM 2+ 7157 AT 95 327](C-130)
U&= U o] A= vl= 87 tig, v dld AFtA, AW AREEUIE,
rego] e&rdlttar) F5or APF o, HE A9 defjAgt v, ofol&Tts,
H=Azkr]o}, 2Alo} BAIR AE]o} 5 B o] ofR=(Sub-Arctic) A%&
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08 sanx

=+ Al tighUniversity of Surrey) Q78S £4] f &x]¢} 2 el o)) Yzt
GIHE EASH A AE IRFeh A7l 27,4860 =S AESY o] F =
YZHS 913t ©A] SA-HA-5)4 A4 (Green-Blue-Grey Infrastructure, GBGI) & o1
2029 & AAdsto] 23 AT Aah 4] B, 39, 7IES S vEE U
gt Ae gie] o]Foxlon), =Y, 24, A7 5 vE e BES 0w
ebTh T3k B4 & AEY] B4 W2 Guks Het S5CE A i 5 7P 7o,

& 45T, 4] YL 41T Yt antg Btk

£ 2575 QA4 (Potsdam-Institut fiir Klimafolgenforschung, PIK)& 21&]
TEYelA AR MY Hed Hodtozy itk Fds WAE 4~ Aa= dokdla,
s S s Az ARl ezt gk
B A AEte iR A5 Jgglom, slgjAljlor QIeh Hdeny &4 v i)
W2 S ghg) AE S8l sEAIl Ry} gaks e nuls Agtsie] v
e dodd 4 Qe F8 ARE MAskar, Ayl oigh sj2|AQl wsf AlEw]o]d
o] 3 fE|AIlol Tisll 10,0007H4] A4 dsf REgs AR
Aol whEw, BARA Y 5 1% nvke] A=(CF 2077} s1AR] de =i E B ETh,
Ot s s A 5 e Ao® YEphth

=1 elgoisha(University of Reading) 3712 AlE 283t e oli 525 H7Ric
20234 11 FrH& dERr 249 HF Aok (Claran)& thdoz Al R} 154

=2 7|t Bds vagt A Ale =7 7N REle] o5 A 7 2 2jol= glgloH

%)
N
ko
r')~
&
)
1
2,
ro,
>
e
3

o, Aol ALGE 47H4) Al R W BiEe] Fo) F48 SaBsRied), ol BiF)
F4 2 £ 53 W) ehEe] AR B4l thel Al ARG 285 cEa) 2a

==
Zo] Yeloz BAE}

Korea Meteorological Administration 45

=l

A Ig=E[o}
=El

O
[~

)

o
Jhu i



59 gAEE3T YRI5k A (Max Plank Institute for Biogeochemistry, MPIB)+=
&35 6\7 308 PollenNet ZZAE'S 479tk o] Z2AEX AIE 23] oA
o 17} o Ao T MhgEA] s dlSste] GatAll oRAE nlelshs
Ag BRE Fh ZRAEE A2 1Y Y B %S S 2715 St A4
e & AEF Ahshe 2S Fx2 o3}, 253}, e, golexe] 2 3y,
A8 & ofe] Robo] AwrhEo] Fofdith

PIKE 7|99t 2 QIgh  AlA] =78 1919 =H1As &4 AL a5 2

AP 71 WY &5 el M 2 TS vX= MR FelEldnh =3,
HE HeE 1S w) 7| SRIske] JFFo R 20490l FAMY, B, A, gAlol
T L AGE AT A AA BE =Tl 19019 5RlaS0] gad Aow ASHIT
ol Tolor et A, A AAl &5 A FEE oF 38% E7(ef 574 2dx )l
g9 Aoz F4HEH:
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09 namoy

el A Al 59 skt A Qloh diati ddojRed(Large Language Model,
LLM)< 7|Hko = 3= ?J%Z]%( )] 5 ol F, W 7IHE0] Al = AlFEAL QAL
Aol ALY HAI AH ¥ of R gl gAY F W Nle ZRA]AL 9l

of#gt 1S aid & 4> Ql= FAIAQ] 7)) 9tk 2023 Meta Al A-o] AQksh
RAG(Retrieval-Augmented Generation) 7|2, 7|5 AlQ] SHAIE oldo] A4 Q FARS:
SEANZ $ Qe VIeR ST QI

RAGE ‘“AX7|H g1 FZ&(Retrieval) 7 ‘A3 718F A1 AJ/d(Generation)' = ZAgtsto]
o Aelslal FHEsH Akg 55T 4I5S st Rdlolrh RAGE] 7H & B2 AARE
AE F ot} 719 Al dlo] mpAo]| Sh5H Hlolg ol Y&, RAGE AR
F A tlolElE Fxste] npx| QIgto] F8% AXS T o ¥ EAE Falskkol, Al
TS Bast HE Fof Fxste] s PAsh= Aojch

RAG HHl9] HQ/de FA F 7R Z2F 4= At} A A= “gre] HgAd ofch
71E W8T e HA AEE wEA s5d o e SAlR AIREe] Av HEg ot
HolX| &= @& Holu, RAGE AAIZFC & HolHE AMste] A4l AHE wrde 4
A7 wiitol B% et GRS B8 5 ok T Al RHe] S ot} RAGE
71&9] Hdo] thE 4 gl Wit golgu #A4E o W o & dse 23E -
At BosH YRE AL AAS 7o 2 HHE et Ao |
28 H19E A ST 5 = Aolnh

i)
1o

/\6] L3
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A RAGE 285 2 TRt Zofoll A ARH AL Itk w8 Eofollid= Ui 4]
S g FF AME Alstod FAF B4 Bl 317 el E8slal glom, EAPgolM=

A ARS 7188kl Qlh

#0]aL, AARE HES HHgeh ol

== A
Stk A& 0, 71V RAG AlaRlE B3l 349 718 HlolEE

et dl 2 9gs d
HAslaL, H4l B dae AARke = Nigste] ofiE et A A SAk= 71l

B, B, *c‘i A7) 58 ol o zgm M BlE3 ofEA fARA AR,
37 TR, AAEE o] AME HolEE o Bl BEY HRet JEE clSst,
Aty o oni BaE g AgE, H% A o] FRISolA] Hetsta A4
B3 Ak o ALGHT B, RAGE ojefdt YRS nigo R t Aue e g
H ==L

B8 4 Q7] w2l B0l AR ey = QIR FF, F79 = clS5she
ool = 28

RAGE B3t 717 o9 *ﬂ A 8aE ¥ FusH the & =S =okEt dlE
=01, & Al vt & FES 1—%"—2 , s 7)o Aedits ddfsks Ao
ofzh, A4 2] Aot A9 Tl‘}\]':l— X IRl dsto] o HE vhET o] RAGY]

24 7150] 37 HlolElE B fAT B4 Hohlll, o]8 wigoR olng s

w2l 7153t Lol

ol e WAl 02, RAGE W) o] HEHS £ Byt oplel, AARIOR WEshe
o

o
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9.13. &2

RAG 7]&L Ql3A]59] Wyt 3 wh2A Adastal 9lom, 1 nje AL nj- 92*%

vt} g Adojuel(LLM)THe] B3RS B AR A0 ATt §844S =0
2rjof] A-8E Zo|t}, wak RAGO] BHH-L ofg] 714] galzel Wako 2 Zsst Aot
HE|ZY RAG /\] Hlo] =xbo g el AEMYE oz} oju|x] 24, BT L 5 Tl |
dlolEE BEHOE M 4 97 B Holm, AN YElolE R B HHO] PO
A2 AHE AFsla, thto] 9@ Eu¢l 53} RAG Ree] o 7} Folol] Bl
Ao 488 YRE A3 + A Aolk

F
=
&

0

*

ot

)
9
a
N
-~
=2
n\l
NL?L‘
>
i
N
£
.{
=2

OlE %io%?ﬂ ﬂrﬂoh— }oF 01 &7 niAE]ojok & Ao|t}. w3t s ﬂﬂﬁ}% *‘AW
Ae] 58 FAE S88 FAolth. B AR 7N 9] sHAlE F5stal, BIgY
Hlole] 27 58S FPAI7IH, AATE dUOIES ofE RS ddsks A dasitth

olgfst ANES 3i2s] LRI, RAG 7|42 H< dhdste] 989 48 dizoz
HSIAI Aot o] e, 37979, T1E|al IPE RS 5o] BAIE A153] thEA,

A Ig=E[o}
=El

O
[~

RAG 712 Q13 Als} QI A48 AlYAIE Fist & 4= 9= g 7HAAL At S

Qo RAG 71&0] $) AlSlo] o 9Jgke v]AA] FE3lor & Aol B
e
40
%Hg
JHLI_TI;

Korea Meteorological Administration 49



M1g / =LiQl 202 JI87Is

10 anmozo:

TR DAY/ X ZEN LD/ 7| JAZ 2 014

HIER 2ol 4xl0I=0 Tty g

APRAFQ 4T, vF, SRME TR AN FAoRAEE EHA
st glon] F7pE Sshe AAs) ot thg SHEE AR A4

Apre 9% +o4E BRlsld] FddoR ATE 208 o J=E 714F U
Fte, 7)zse, mERAAE Bolold SAdRr) T Qs e B
Aigstato] 371ska glom EshweUnified Model: UM) 714591222} 2 QlszelA| Al Ax]
wElE) 9 T2 71gstelol] £ ik nike] 249 slopl7l kel d(National Oceanic

and Atmospheric Administration: NOAA) Aks} 3|t~ ¢3524x(Oceanic and Atmospheric
Research: OAR), 7]’d%d(National Weather Service: NWS), $H3$]/ 3215791 % (National
Environmental Satellite, Data, and Information Service: NESDIS)o] 7|# 7+ &2
E3) AR Ashe SRS 95t ATNES Ksgslal 9lon Euol
BAY A} 2 1L AFE AAE AL fH 59 Rols 2R or =z Zo|t)
AR AR AT ) A, 7 |5, Zalsl e HE 9] QA7) Ao
HEg JhEsto] Jiel A5 skl glom, wwlo) obde HAskal 73 Al E
A&35l7] 98t NWP Strategic Plan Toward 20304 215kl Qlh

bl
ol
4
el
N
%ot

1= L=} Ie)
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o
ol

Ffel FR|7 SREEY 2 8

T2 ST / AR Ol A2t
QST |02 ME] TCo1279(9%km) / L137 10
e N1280(10km) / L70 7Y
(e C768(13km) / L127 162
ouz TQ959(13km) / L128 1My
5% N1024(12km) / L70 10
=9 13km / L120 7.5%
=3 12.5km / L87 102
2{AJO} 0.1°x0.08°/ L104 102
_ KIM NE3BONP3(12km) / L91 129
Ea UM N1280(10km) / L70 129

A 2 saoiwed 7lemy s

71478E 7171 At e BEE AWERE SR dE R/ IE =
2011 RE] 2019714 &+R3lal, 2020 49 28URE Fhatd 4] o) K 24 (Korean
Integrated Model: KIM, ©]a} ‘FHagmel)o] #¢ 24& A]E,—%]—Q}E]- éﬂa-&a =l=ife)
dl5/ds 27 FHE Sl BEAn &8 g, 55
kS HE8] HFohal qloH, S REe] 2 e H]—%QE 3km (FASE %%t&
] ISP EE Algshs St A e o iR ES 7Pdste] 20229 59 1297 E g4
PFIAE. TSk HETS- T AR A7V the e Slal 20200l (RAFAITiSA]
of| B R EZPIAFA O] AT )= EHste] sy R 7Rkst \ot ApAstal A7)

AET 4 9 AAT] SABA AT NS 918 ARl FR1ska gl Aol
20400] PHE AFFY) AAG WG SHlunY, FERE BAF 5 A
SAclEA LY £ 9T 2/HAS el
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U2 X027 & 7Y Sigt
2m SrX[0) P S5
- Q7|0 MIE] o= o= s Bt
19940 19900]| 2003=0] 19880]| sl
SR EAIAH SEZEUM)  ™EZYRI GFS TREO] szd
(IFS) 7 & 70 & SXIK| 70 & XK GSME i, (UM, 2010~)t
SR AR = g = =3 2006 MZE2  SEEZAKIM,
20195 2 2, 2020.4.28.~)&
SHAR X 20124 XS0 5l 2F
78te] REMITH 29 29,
X 22 20154 =X
ES (GFS-FV3) 28 HE =Y S
=Ll E M22 =d
T =298
oA 13] O oA 23 oA 12] Ot O 13| Ofed oA 13] Of&d
A=S3t, A=S3t, N=S3t, A=S3t, A=S3t,
S, she= SR, side Sy, SheE S2nb, oide S, ST
HI0IE AUH0IE, MER HoIE HI0IE YH0IE
AStT02!
GungHoE 71
30| "26
o 2% ol
2013H2E] 201998 1gsSERE HE HHOEE 88t oM
FHAREH  MzZR J5F0e Y oL Het: TR E 22E SEEEE OfY
AH =g #EH ARHE S 2fah %’é_tﬂii iz % 23S $|_3._f
#mE| 9o té'%:%*%%‘%l_ Ef‘:}ﬁoi; 2014'—.1—‘?':51 _ st K%._*%H +IHARH 537|
s 2 751%%*_# 91§ MSBPI et NG(_SPS” —;F—:.Jg W 23
IFS 2=S 9lf  LFRicEIZHE Soll A=S3t,
Scalability 2 SW 22 &
Programme &% =2
(ECMWF {Met Office (UFS Strategic ~ (JMA’s NWP 7 |AH5H AFECHH
Strategy Science Plan: Strategic Plan  SA2| Al-37t
2021-2030) Strategy 2021-2025) Toward 2030y  SEELXE
o KFTEA|AE 2019-2026)  « YAE JJEE Al- « DSHAE JlE M
M- 7 * XHAM|CH 3t Ze IX0EEH 2 (2020~2026)
=] < Oi7l/|X/6Y/ Z=astee 2 AF7 |22
I-l‘j =g oty At AT YRS -ABOTGsE Y
;‘—__r‘l e ZZH 07IB SRS AIA o|gst FV3 « NI FA| AR
|_-=-'-0F HPC % i 718t 7|2 i
- QIS 71« YHE AAH i
e -2
* QIBKIs,
HAl2d &
GOl 24t
e AR

1) Next Generation Global Prediction System
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11 fmu=H

BE7|=/=70 S HARE ME /7| A2 2 HT

HHAFHE ATA STl §3 AA A o] tAES ZAQlshe 43} 4] @
eprlel SAIHQ) oS she ARk ZbEAREolT whebq Al ZEHe SRS
%

AN(10F)AAY FHAFE EYS oloi7hs § 71& ks 98 =gsta ot

AR ml=a} F3o] HAFE 7164 A SolA vheA AF3E B3ksh] el A=

20184 ¥tz 5§ Z=2AEQ] EPI(European Processor Initiative) & A4 0.2 EUS)
7Y 7 Folx2l EuroHPC JU(European High-Performance Computing Joint
Undertaking, 107} F8=7F o), Eviden(7- Atos)AtE 402 Q8 314 7] ¢
sheffo] 7 A iR HStehs ege AlSial Qlal, 20249 7Y HEO dppAAIY
FHAFER] Jupiter A|AEE U &2]3] HAFHANE (SO F53te] +F5o|th

AA 2 =9 AT dE, 718, B8 T TR I s ARl 7
=& 713 140l 23] ZH=]= =A 737578 92 (Supercomputer Conference:
SOoltt. 7HATFE] A= A AAS] BE e H oA, 7 2 297l

3 gol st o AFE S HE BE ARE FR5HL YHEs PAtolr, &

r
Y
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WAl A % SRR Al RE #HAFES] deg BAslel 1917 50097179
2018 o719 7|2 wsta gt

2024'd 119 @A) AIA| 1919] FFHFERS It oluiR oA Al =g ArmEk(El
Capitan) AAEloR AAl AHse 17EF(AIZE2)olT) ow 2 12 B9

A0 ] FEasrd Aaks $83 5 e S gt °“7HJ4 (El Capitan)
A AES AMDARY] 4M|t] EPYC 24C 1.8.GHz Z2AA S AMDALS] GPU(MIZ00A) 7}
FA=]o] Qlek. wj=te] FHFE BAties 72tjo]H, 7 & AARE v HAdto]
Hetgot B0l AlA 1990, TOP5000]A 1~39]9] 4+HAFE (29 238
A4 Frontier A|AHE] 39 0|23 FHAFLAY] Aurora A|AENE H5351aL Qch

SoolA HASaL Qe #HAFEE & 6302 Bt 2= nlseid)e] oo
29101 B A HlES dER0% N U 591(27%)0ltt. PEA HA3HL =
FHAFEE 4UE B8 4915 7|S31al 9oy, Top500 69]9] Fugaku A&}
AR SA1E GPU 78t AJARN(CHIE-2, CHIE-3 5) 02 ¢l8] B54d% FEollA= A7
2912 ZME Holal Qith

TOP5000] 521 S-ejuzte] pHZFE = =7 Bt eflolx & 13012 7¢],
HEAET 7IeoRE S, 2o olo] 8915 ISt 717 #HFsrH 557](F,
URR) = 73, 74%]0]H, o] TOP5000] SAE 7]/ 7|5 8ol 18 HHZAFE 5 190
aE= = Asoltt. 7137 o9 Syt pEHFEE vlolH el AlE40%]), 7Hee
F17te Zelo = (419, 87%]), AMAHALO] SSC-21(489)), SKTO] Titan(63%]), KISTI]

F2019) ol Ark FEvgolr Hidee FHAFEE doHe AFoR
AL 33PF(NVIDIA A100 GPU2F AMD EPYC 7742 CPUR JH4d)olw, X tiFE 1l
= LIM(tHE 112 Large Language Model) 59] Al 9 Had 3 A7t 9 Aujas
Qlgt AjAglolTh

fELE FHAFRE £21(2024E 11E J|E

=

(Top500) «HH 2R 72 A|ARIY ARl S(Tflops)  0|245(Tflops) BN
40 ol Sejong 32,970 40,772 Nvidia
41 KaKao kakaocloud 32,000 37,383 Supermicro
48 TR SSC-21 25177 31,751 HPE
63 SKT Titan 19,530 25,177 HPE
73 7143 Guru 18,003 25,495 LENOVO
74 713 Maru 18,003 25,495 LENOVO

54 2024 7|xeizt



87 KaKao KaKaocloud 15,940 17,815 eSlim Korea
el S -psizl .
91 cimel Nurion 13,929 25,706 HPE/CRAY
NHN CLOUD
97 NHN CLOUD GWANGJUA| 12,840 20,682 DELL
KT DGX .
113 KT SuperPOD 10,380 14,416 Nvidia
179 - DAIDC 6,183 7,413 HPE
212 CUBOX - 4,957 8,136 HPE
314 LFnel s Dream-Al 3,179 6,418 Inspur
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4.3.2. UN ESCAP/WMO EHESLIHE| &3] &7t
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3.4.1. A7 |ASE2r2(Global Telecommunication System: GTS)

AA 71 E A Global Telecommunication System : GTS)2 1960 tHE WMO
Sl 2] A VAR wghe flete] F5E SAAAeIT $H7)d%e- GISE &atd
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A=A T |
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GTS (Global Telecommunication System)

GTS DATA Exchange
(AWS, Satellite, RADAR etc)

GTS DATA Exchange
{Satellite, RADAR etc)
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3.4.2. WMO HHA|AHI 2 0 2A
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B A Aiks el 200585 E F= £737]AE (Beijing Climate Centre: BCC)
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8) M|AI7 &7 |7 World Meteorological Organization: WMO)

9) X|97|ZxZ(Regional Climate Outlook Forum: RCOF)

10) 7|ZZA|-H7t-0|= Z=H(Forum on Regional Climate Monitoring, Assessment and Prediction for Regional
Association Il (Asia))

M) $=, &=, Y2 FIKISAEL Ql, L20[A0f, S5, TP|ALL E2(ER), IPIAER), A7HZE, Ef=, HIEH

12) OFA|OIEHHUZAK|ALS| S| (Economic and Social Commission for Asia and the Pacific, ESCAP)

13) =2H|QIgrAl2k=17|2(Food and Agriculture Organization of the United Nations: FAO)

14) SOA|OF AETY EZ(East Asia Seasonal Climate Outlook Forum: EASCOF)
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4.1.2. X|FCH7 [ ZAl =X &E

AAI7)d717/ A7 |44 (World Meteorological Organization/Global Atmosphere
Watch: WMO/GAW) Z227840] shpiz AAIE 120241 A6} 7348kt SAM] ald e,
o = H7VIRERde] 457l 5670 71t & 29 AdAE Ak Aesiet AR
A G717 A] Z34=3tst A o] eAlE (World Data Centre for Precipitation Chemistry:
WDCPQ)olA Bl DAA S 24 94 NEEAE, A705E, ol 5) 43
K0 tisl 7 7o) Z4te Ao EVIELe) )il FHe A e s
B7sh Aol

71 9ol LA7FACO, CH, NO, SF) B4 5288 8K1sk] 915t A7t AA1A717-
/= A2 7] (World Meteorological Organization/International Atomic Engergy
Agency: WMO/IAEA) Al d o]l ofsilal, SE=31% Al A1 (World
Calibration Centre for SF6: WCC-SF6)2}F MIA|71%715/ A eh717HA] S48 AlFiA
(Central Calibration Laboratory: CCL)S S-E3}3 B4 A4S H|wAgS £yt
EoE A7k H=H E71S] 9] (Greenhouse Gases Related Tracers and Measurement
Techniques-2024: GGMT-2024)¢ll Z43to] 7|43 9] 71&2s SH3IAL
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FERE, % 5 67= 7780] Aol Fofsiial 2eielert: 3of7]|3]E Sisielth
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4.2.1. 7|5H15} ALI2|R 2M QU QiskME AHAL

7|5 Asto] TSt JH 7+ HolA(Intergovernmental Panel on Climate Change: IPCC)+=
Aox} 7 E 1o)X nj2fe] 7| SRS Hdshr] el 2A7EA TE o 9 7] $HAs)
At 3 o Fo wet mjef ARSIEA 27t ofgA debd AVEE e
F 2] A7) FEALE] BAVEESSPs2))E ARESIGIT 713 SSP BRE 7Hko R
2019\ A FHEVS = 135km) U] 25 AJAEo.2 2020 FopAof SHI= (el =
2021 VA= 1km) AlUe] @& AHESHITh 20230l FE Al A

-

z
LN
3

ﬂllﬂl

=
AYHRE 2Ese] 7|59 B " (www.climate.go.kr)& Eaf A5k, o]& Eti2

=
Al 7| 5st AYHEIIA Zg B A= 7S AN S ETsIeITh

x| Ay
(AP E: 135km)

Hea ALzl ARl
B Hum wgrae

Fopajo} Y2
(S E: 25km)

= -
(HadGEM3-RA 8 58)

WEREYE 7t 7|SHET EFE ALRR|Q MM AT

IPCC RI6Xt BTN 7|dto| M2 7|55t AlLIZIQ(SSP) A2

58 ojn|
TOILIR] 7] UEIZ SRR AIBO| HASIET AHFHOR KIKSE ZNNES Ol 202

SSP1-2.6 il 2o
SSP2-4.5 7|Hat 25t U ABRIN| WM BEIt 52 S TRels 2
SSP3-7.0 7|Est 25} B0 ATHOID] JIRIHLO| 0| TIFHS| FHUS ABTES THTols 2P
HRUISS| HIE XU FMS FOf SR AR0| T Al PO SRR JiH0| HE HoR
SSPE85 S o
= oT

21) SSPs: Shared Socioeconomic Pathways, IPCCOHIA Mlext WIIEITIME Qo] YHESH BEALS| HANEZ
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