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Gallagher Re, 2024: Natural Catastrophe and Climate Report: 2024, accessed Dec 1,
2025, https://www. ajg. com/gallagherre/news-and-insights/gallagherre-natural-
catastrophe-and-climate-report-2024/,

ICC (International Chamber of Commerce), 2024: The economic cost of extreme weather
events, accessed Dec 1, 2025, https://iccwbo, org/news-publications/policies-
reports/new-report-extreme-weather-events-cost-economy-2-trillion-over-the-last-
decade/.

35

)

HHO| 2E2IHsH

-
S
T

MISEII=




Kﬂ%ﬁl%@ﬁ! ZEELT®) (S3 Ml41=) 20254 128 31

36

03

NA =2=9]

JIROISAIZE NS S

2d|0] O|StHXICHE! W4~ hyemi.kim@ewha.ac.kr

(=29 8 7|2HH J7|F0 B A A JHet S5t
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w1 9tk FHF 7] A EAE (European Centre for Medium-Range Weather Forecasts,
ECMWF) &= %338 o1 A28l (Integrated Forecasting System, IFS)S 7|90 & 31 4l
B} A 2] SEASS (Seasonal Forecasting System 5)& $%3F1L ATHEE 1), o] A]|2E ¢
TR EE 7] Bdllo] oF 32km, 3F Edllo] oF 25kmQl MY ER FEEH, o]
H 72l System 40 H]&] AUk & 58 Fo] /|HE Aoz BuEy gty ECMWF=

e mdle) Fdsts g Ao, 71 dEFE 13719 o3 7] o 1AkA|

b2z ERHS) o2 AAE TES ] 29 Folek

H 1. ECMWF SEA52} SEA6 H| 1

Key Characteristics SEAS5 SEASG6 (planned)
Status Operational since Nov 2017 Operational expected in 2025
Cy43r1, Tco319 (~32km), Cy49r2, Tco319 (~32km),
Atmosphere
L91 (top 0.01hPa, ~80km) L137 (top 0.01hPa, ~80km)
Ocean/Sea Ice ORCA025/NEMO3.4 LIM2 eORCA025 NEMO4-SI3
Ensemble Size 51 members 101 members, twice monthly
) Up to 7 months Up to 7 months monthly and extended ENSO
Lead Time
(13 months quarterly) out to 24 months

o=+ 7143 (UK Met Office, UKMO)-& £77] o|Z9]| GloSea6b (Global Seasonal
Forecasting System version 6) A|2~ElS A&-3}a1 T}, GloSeab o] 2l GloSeas
thH] 3= ‘ﬂf‘}h slout, 7)ot el 5 72 94 o] B HHES fayol =kl
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Spanning weather and climate, and increasingly based on multi-model ensembles

Long term "climate” products currently

utiliz the NWS Climate Prediction Center
Outiook tilized by the NWS Climate Pre Centes

Short term "weather” products
utifized throughout the NWS

MONTHS
Guidance
North American Multi-Model Ensemble
k Climate Forecast System
— 2 WEEKS
Assessments ﬁ North American Ensemble Forecast System

g
H]
£ Global Ensemble Forecast System
3
o

o £ Global Forecast System  Whale Atmosphere Model

Mational Water Model Rapid Refresh Ensemble Forecast System Short Range Ensemble Forecast System

Hurricane Analysis and Forecast System  North American Model
Watches
High Resolution Ensemble Forecast

Warnings & Alert

Coordination MINUTES

Forecast Lead Time

J211. NOAA2| O|SM gl= dedst BH F% A2l (Uccellini et al., 2022)
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Hm2 7R SstE 545 7 Y 9 54 s Welshs dEkS Hsta
A}, i) 717 (National Oceanic and Atmospheric Administration, NOAA)-&
201935 E] dg £ HoA] &8 Z2] FV3 (Finite-Volume Cubed-Sphere Dynamical
Core)E At 7]%¢| B2 & (Climate Forecasting System version2, CFSv2)e] &= ¢3}e]
B AAE dstatar gleH, AFUEeke] Y2 913 Common Community Physics
Package (CCPP) Za|2l9]28 T3ake] 241 7149 AYSHE 7h4ah QlrH 1
1). dlYA 5 (Department of Energy, DOE)+ Exascale T+ ZAFE S &3l HF
o7} 7bs3k 7120 A= 9] Energy Exascale Earth System Model (E3SM)<- 7H2+
ZoltH (g 2). FE3F g 7] A+ AlE (National Center for Atmospheric Research,
NCAR)+= #AFUYE 24l Community Earth System Model (CESM) A 912 7}3}slaL
NOAAS}H & &sle] E3te] W & 2|34 (Unified Forecast System, UFS) ZZAEZS
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ok ok 25kms] 3
ot = 71244 (Deutscher Wetterdienst, DWD)-&

Aok AW &

Ake Aeetn

Barsh v

=
FEE

A 7)1 (Japan Meteorological Agency, JMA)-S-
System version 3)E 7| FoSA|2E 02 2-9J3lal Qi) o] A|AES th7] °F 55km,
7HA, awshE 2715} 7S
S

Institute-Earth System Model-High Resolution) &S

JMA/MRI-CPS3 (Coupled Prediction

3l Ee] AEEE FolaL

F71ol| whet ZE&H Q] o] s}
A 22 2] ECMWF ¢|SA5E &-8-3le] JHE
, AA o= wazet g ool gk MPI-ESM-HR (Max Planck
7lhte g 3k kA A| 2~ (Global

Coupled Forecast System, GCES)-S $-%J3}o] Z2}4¢] o] & dAake f-2|ata Qrh(E 2).
B2 M| FQ3 7|S0EAIAY 7|% $g bl
EE"
=7|= ZA|AH SHAH ORALE. x| ME
0| Z7 |2t 7|20|SA|A 7] st X[51, sl oAl otats 7| MBS
) UM-GA7.2, NEMO3.6, JULES- N216L85 Lagged Initialized Stochastic Kinetic
Met Office, UK Gloseab-GC3.2
GL8.0, CICE5.1.2 (~60km) Energy Backscatter (SKEB)
Tco319L137 SKEB, Stochastic Perturbed Physics
ECMWF, UK SEAS5S IFS-Cycle-49r1, NEMO3.4, LIM2 )
(~32km) Tendencies (SPPT)
) UM-GA6.0, NEMO3.4, JULES- N216L85
BoM, Australia ACCESS-S2 Coupled Bred Vectors
GL6.0, CICE3.1 (~60km)
~0.5°x0.5°, L
NASA, USA GEOS-525-3 GMAO NWP, MOMS5, CICE4.0 2 level Lagged Initialized, SPPT
evels
GFS, MOM4p0, T126 o
NCEP, USA CFSv2 Lagged Initialized
Noah-LSM2.7.1 (~100km)
N TL319L100 Breeding of Growing Mode (BGM), SSPT,
JMA, Japan MRI-CPS3 GSM2003-iSiB, MRI.COMv4.6 o
(~55km) Lagged Initialized
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A U 7S Dt 713 R 15 AeEe gk s %

nAIE @2F7F Azl Al whel 543 SE57] wlzel, éﬂﬁ‘r% Gﬂ%

=]

—_

94,

gold, A &=
%‘011 7%‘711

_04

39

Mﬁ@mg%gxw

sojx

MA F=8=2| 7|

HMAH

o=




7|47 |&- 2 (UEENED (S3 Hl41=) 2025'H 123 31

\-

|

40

S AR B DA, 58] 7T Zel A j7|ue opu) djk, 8,
Aw A28 27] A e] AEdo] 3] dlE e A9t

=
Z73h= BT Aot Al A AEE 288t 2 EnKFy S|z
¥ (Extended Kalman Filter, EKF) 7" .2 F3}s}aL it}

2. 31717|= A ixl7 |2 oll= 23 S

A7) F el 5 (Hindeast) & AAZE alZe] 93k BA) 45 B2 95 BrHow
Sy,

>

e ECMWFE HAIZHoiE &
Ciato= ofdd 14 2574
27|H2 = 157 HHE
UM Ql5H 2015 7|9

® UKMO= 1993HEE 20161
St o 43 1HE
S

0x
mjo

{0l = (Reforecast) 2 2YSHCE 1981HFH 2016EHS

tO4, 37t ol 2(Annual Range Forecast) 28 S ¢{dH

O|Estet. CH7| £7|Z712 ERA-interimS AFE35HH,

X2 E3HEDA) &S HE3lT,.

Ao, X7|1HE HQlsiH 7|20 S0t st Halez
I

ROl 770 M2 O F5H0, A[ZEX|A A A =2

o

A

0z

o T

=
0
o ox
~ox
ol

o o

o 02

3

[¢]
02
s

0
i

L
-

r
mjo

e

® BoM (Bureau of Meteorology, 2% 7|&&)2 38H(1981~2018H)0|2t= 75 71 DAY |=
NS BRI QUCH ACCESS-S2 £ & UME = F0|1 0|5 &S 2=
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2017\5-E] SEASSE Y 29 Soltt vl 19 sUl ER 7Y d5s T35,
E7H 25 1370714 AAsit), FES 27124 453 F41E 8] (Stochastically
Perturbed Parameterization Tendency Scheme Version 3, SPPT3)& Z3ta] AAdsic},
UKMO<= GloSea6= &3l oA 04]% AAE T=Ack L 870 HHE 64U3F
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1981~2016 (36) SEAS5(ECMWEF IFS 43r1)
ECMWF 257 AAtE EDA with SPPT O 1Y 517 2AtE 770El o= EDA with SPPT
S EIPAES 0| Z 2,5 8 1129] 157} Qat=e 13742 o=
GloSeab
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_ OHSY 87H QHALE 642 OfS _
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3. dd Y 0ETIE

&= (Ensemble) ol 5ol & shte] ZHE24 o SWh-s F8sh= A,
wdo] Fe] AAl n|As Hal(i5) & o] o 7] dlE Azl g A
ol gy, A7 A~ o
nefe] 7Fsst A E BT
WA 7FEsh Tkt 7137 AU .0 EE R E AFTOBM, AMEAPL BlaaE
Helska oAb AA S Uzl ul 442 HRE AlFei)

rz P
T N
o N
L
o

o] B E Aolal7] SIsl TRt A Tllo] BT ek, A1 mHe)
$2.2 27)A02 A A(Time Lagged) /102, 35 71440 49 P48 vl 53
=0l Al oS AR LS Ffishs Ak ARESH e et megk el i w9
o= ngsly] Y& FA14 &8 #7 (Stochastic Physics)o] B2 0 2 ALgS-Ho}

ECMWF2] SPPT 7ol FA% FodA] Fubakek(Stochastic Kinetic Energy
Backscatter Scheme Version 2, SKEB2) 7% %o] tE ot (1d 3). dF 7|HoA=

e 710 el JFAor FEE WS AAsks Burst HEE 7S T3 271

2eh4e TAsha gk
1.4
T 12 =T L4 x—g
EERE
a
§ 0.8
&
o 0.61
S —— SPPT ensemble spread
¢ 04 —— SPP ensemble spread
E 0.2 ¢ RMSE of SPPT ensemble mean
’ ¢ RMSE of SPP ensemble mean
0 5 10 15 20 25 30
Forecast lead time (days)
J21 3, Yaks M gkl M2 of|XH(RMSE and spread) (Uccellini et al., 2022; Leutbecvher et

al., 2024)

4. Mz X2 A ES

ALE Ae] W HEse mdo] QA o&at5 9] A% 9 x}(Systematic Bias) &
AL, 1 AR AA 59 drpy dXskEAE Wrkshe BgE wEith ofF-g
St 72 Rdojgtx =g Ao A o Q] ddHor fe] eatE
71z}, kA A9 5445 (Hindeast) & 719FC.2 ol2jgt A4 eaks TA4CR
AA R e SAHRE Ak 5 gl Bdlo] 7R 0 SAst7] <l
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S 3t} Al H71E Qs A= ARG (Anomaly Correlation Coefficient,

5
==
% tholo]a# ROC =41, Hlolo] A<=(Brier Skill Score, BSS) & thokst

L7
o=
N> g
&
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L

o

il
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oo

i

&

%0
0

III zoie si=(Decadal Prediction) %

- AA 7173717+ (World Meteorological Organization, WMO) 2} A|A] 7] S A2 2 130
(World Climate Research Programme, WCRP) 2] FE=2 1\ do|A 10d 1 EE YrtE+=
Zulel 7)1 FelSo] g QY 4). ol ©Ed A &S dof =zl
Aol U] Alg 5 =7 A A HAA ARE AFshs As HRE gt
ol 93 108 7= 7|Fof|& Z 2 A E (Decadal Climate Prediction Project, DCPP)2}=
7 Z2EZo| nfdEgom vid 119 195 71H 02 &5 1095 oS35 224 1070

olel P WS T AL Ausha ek

BCCR, i 1
Reading “wppiiiii:
= m DWD/MPI
e e
U R i L s

“IESIRG 1 ! 2isLs®
o . .8

J2 4. 2024 of| =0l Ho{sh= 7| 2tS(Collier et al,, 2022)
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FaoTro] t-g A3 AR, P72 Decade Prediction System (DePreSys)< -3l
196078 o] 7 AF H3E 453k, vl5 NCAR= 407]9] it HFEs
o]-g-gk Wfisk glo]EAll (Decadal Prediction Large Ensemble Project, DPLE)-S 53} St}
2~7|21¢] Blind Source Separation (BSC), = 2] Modellierung und Vorhersage des Klima
(MiKlip) Z2AE 2] Coupled Assimilation and Forecast Experiment (CAFE) A] 2~

5% 747e] 72 Rulg F4dhe] DCPP XzAlEd] AF oz Foldtn] 7|eHe

%73h31 Qe 4)

H 4. 38 =714 20[2H(decadal) 0|& 2FHA B

eV

A9l
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7|2t 0|20 SAIE At
EC-Earth3
BSC e ECMWEF IFS Cy36r4, NEMO 3.6, LIM3
EC Earth consortium 1960-2019: O 118 12 AJRF10E 1071 Yatg

(3D-7|280i| 83 271 x szt s 2 570 AzSst 7|F)

DePreSys4
UK Met Office 23 HadGEM3-GC3.1 0|2
Hadley Centre (MOHC) 1960-2020 O 118 1Y AR 10 1071 LAE

10 full-field data assimilating simulation.

CMCC-CM2-SR5

Euro-Mediterranean Centre
1960-20204 O 118 12 AJREH 10 770 Yatg

MPI-ESM-LR

2E: ECHAMB/MPIOM

1960-2020'F O 11 1Y A|ZH 10 1671 YAE
Full-field nudged atmos, ocn via EnKF

DWD

CAFE (Climate Analysis Forecast Ensemble system)
1960-2020E OHE 118 1 A2 10 107 Lat2
ST 7|SXtESSIA| A CAFEGO 0|2

CH7|, SHQF, S XFESHENKF-967H YALE)

CSIRO

Decadal Prediction Large Ensemble Project (DPLE)
NCAR D& CESM
1954~2015 OHE 118 12 A|ZH 122708 4071 YAE

AA 715l S 71E0] 252 Al2Fle] T3 (Seamless), L)/ d =3t 12]al 2713}

7ol 1xsle gokd 4 9l 53] ECMWFES] SEASS9} 2] GloSeab Alell=
Aasle] S Aud A 271517 oS A Fde] A 4 de SHsaL 9l

7V4HE oleldt Al Tl Wty =4 2 2713 AFS GEE, 3}7}%
2| ol MR APEE AR A A FAE Gdsof & Aol
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NERIE 12t
TS0 MHIA

RTI= OFA[OHEFH A AN R=A| 7| MIE MAATR jhyoo@apcc21.org

(JME

() 7|2 EH LT 2 AFZHl AFRE|7| ffst =

(W 3He| 7|2 0fI= MH|A LTS I3t 3 RES FHo=
7|20lF M| 20| HAH X[

ZE YA

7|0 0| 282 T|SH M5 OfLIRt, ALBXIS| AZ|, AKBKE 27 Hptint Fi 80| HLAO|
S{E|0{of BiT), O[22t £ HIEFOZ 7|01 MH|A ZABHE I8t se] 2 Aot 2ol st
A2 ATEYTE JIS0EFE0| B8 XIS A MZ T2 NIZHES 74 TS
il 727+ TR, Hloje) H2YS 0l JHssh si= #4l Jlglolct, Mz 27p|o|saY

HEtat Si7Hl CIOlE] HE-dS SFEAIZ| 1, XIEH TSt AllS S8l 7ISHETYE 289 45X &Y

N

o

Sxfsjof sict,



1

ME

1982, & ek Ayt BAskr] 274, dymrt A Aol oS
AV EAEHA stk Aune P70l o]27] v dejAof SRS T
NS Bolrt. ofF a1 #5F] g, & | K& 7H‘dh+ = 7%24
400] o] A AT AYe] A of ol el Y AFH 4 o] AFe
Zh= 38ha o 28 A AR Aol FbsaAth Ay o =o) uhde X*ZHL 715 011291
EUE ofFen, dynst 22 F8 7FHFH ofE F%e 71T ane] B84
FaAEE 2t A v A e 73] A FH5e 7ol
HA 7]FelS Bl o] 7)Faa Atold] Beld Jedg-g Adsta dSHRE
Aoehe Aot 7] 5050 A o, A 4] Rt AJEH Q1S o] Fof gitt

PNFASARE FF AL Fde] A oEi dre] 5L uigom, A4
At oA S5 5 Hobd 247] A3 BAE Al @ge] 2857] S8 AAre,
olelat AnE Faxtel WA AR el FHE W) vl2d S AT T
BPH, 71 FASARE QAT AT ARUEIS 7V ARSI oA B
A ARz A Ago] AL, st AAel AN ABAL Y

39S AP, A% A FRA 48 22 2TYe w—cﬂw o2
44 %%6 A BH2 89 2, WE 71N 1%
.Fr'_

NSUEAT F8 715 A71e] B, ol 7143t Hlole] Bl W8, 71% Bl AAA
oJaFe] 7 Ashol w715l 52 A AR e] 4 AR nelstels £l

3
ghatE]ar ot #H A7 (Lemoine and Kapnick, 2024) ol b2 v]= 3]l 7] % (National
Oceanic and Atmospheric Administration, NOAA) 2] AU % A WHE A - o] TAME 714
oA B A, MEA A5 oA o] QI 712 243} A2k wab} B EcH Y
1), ol Z1FelEH R} 24 1% Aol Bl o)) ol] 917 13} FAf gl
FEFS VAE DA AEE 7158 AR BoErh 5 QIEFo] FoldAe

of| & 7]k 214 ) (Forecast-based Financing) -% o, 71591 WA o] A el A
ToEAS} Qg wjAE 2%t Ad th§ FF &S Folele ATt ol FolA L
ATk
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Sectoral Estimates for NOAA June ENSO Outlook

3 | { |
| |
o) g ° | ° |
| |
> ‘ I
il 7 | Retail (Auto/Home/Grocery/Health) 5 —.—
| |
Arts and ion - | |
| Health Care - —
Services (Repair/Personal) — —— ‘ |
} Services (F ional/Technical) - TS :
Services (; . g | |
| Manufacturing (Food) —
Utilities - —_—— |
} Finance and = - :
) = | |
Real Estate | Mining and Oil/Gas -{ —0—:
| |
Retail * } Dining and Lodging - —0—1—
|
Information - — Agriculture etc - —0—:—
RN RN RE; 5332401335438
Change in Implied Volatility (%) Change in Implied Volatility (%)
1. NOAA2| 62 ENSO Toj| (2 2} 20FE S 8X|H2| =2H44(volatility) 24~ = X|(Lemoine
and Kapnick, 2024(Fig.2c))

olefgt 282 o} 7] Blolr] mAHole} 1] o FA, 7| FelZ0] A ot EA
ol 588 7PsAe BolFE A A A BT Qirks ol ozt ank
A28 AN FAZRD ATE 25 G AT, B A2 2o | TSRS
AREE TR el A opel, welolx] AkE Bul A B3 ek ARl
WA 87 5 2l th mlo] I o] Fo1d Bat ek thAl e, 71 ¥l
7)4e] sk} tol LG HE oS Sla Au HAlsh B Aol sk
Aol Fa3i



nie

JIR0UISEEI OARZE 2B | ATt 2

NFAEAHEE A7)dE v A F 235 ”%%7}
A7) oot T A ow £ EHI|E = .
71Fel S5 1T} AA AR B8] SlEiME oF A Pd dleE H2A
MAT 2o 7]1%4 7ute] Fasith ey 7]&d 7)ute] 2R3lUEE, o ZH K7}
oAAH A AFE L2 == AL ofYT}, Cash et al. (2003)2 #&7]& JHI}
ALE] - A WA A AA o F8E= b BRE A0 E Credibility (A12)4]), Salience
(&), Legitimacy (F379)E AABHATE o] 20} CSL F25, 7|$-dSo] A=
BT AA AHEEA @F olf-E AWk, 71T H A AT o aefsor &
AV =2 QA4S FRAH R Ak 83 58 AlFdtl = Credibilitys
oSS S vk} Salience o] FHIF W Yol =80 H&=71, Legitimacy o]
AR S IARE AR W7 Fehes Fel 22 thgghtkaLl B 4 qlo

1. Credibility: GiIZS Mg 4~ UA=71?

Credibilityt= &4 BRI} #etd oz eldsla 4123 & Qrjal WolEd A Jng
o)t} FelstAE 1 a4 Q4% oF HE AR O] o Zo] FAS
kel b o] wo), vk Credibilitys= the-3} 22 @ 42 Taf 434 4= gl

f
o
=
o
rlr

D) A% AET AF AR AT B dEe) T80 AUNE TR A5 715
233 WA 3D W, AEAE A5 AL olHFANE A28 Aol
BEEEEL !

D) Qe e TR A3 28, 2 AR, A WA, Fa 74 S| e
951 B e w02 £99 M Credbilys b, ol 2 712k
Aol Wt olZo] B A A7} Alzle) Flto) ek

3) A} 3 =0 2 o2 Astol e ALE BN AR} T = vked A} EA) S
7%, AHEARE olZo] A AHE R oLzl ksl Aul2Ehs 24 2

Burgeno and Joslyn (2023)-& AFg4} Al 2|7} @] o Zo0] ggli=A] old A H )
Aol AR, WA ol 47} olal 7Fs@Aol o WSk ANshelct. ThA] e
Credibility: @3] ‘d=0] AFs7VE Hol|, AF 71549 A 71540 34
H IS 4131 28 IR, oI5 ) I Crdbiiy$ ol o8

[50] A%k et F-GE A7) AlF] gAde] =83 70| Erh
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2. Salience: 0] 0f|=0] Ltoj|#| 2|0|7t =712

Salience= oS R7} ARgAFe] HEat oApEA wete] A Y= Ag ==
HAES Ardtt 71§ So] EAstHEE, A FolS HH‘LOJO]: 3h=A"7} g &kstA
ATHH ARSARE cll 52 B-88kA] STt Salience= U 2318 S8 ok = Slvk

1) AZEA A ASAHEIL Az ALYl F-HE ol A Al Bl
AsE ook gt dl& S0l W 23S £, A5 A7) 24, A= FiAk 5o
T8 YA MRS VIR oS HH | Aol 2 F et 3tk

2) T A =7FhE R ol S0] obd, # -2 d Y- @ 5 A A
whelol 2| Jusk AE w) ALgAte] 8 7bs o] obalnt.

3) SR W] Wk 38 oZo] wedt £ AER A Ehs Ao] ol
BT 54, 98 AR, 29 AL B AR Aol WakEo] AT ofof T,

of, el Fur} BE 88 (0wehs FusL A £9) f4 A% A

7] olo]- 9133t 2 ) w22 Akl olu]} e,

5, Saliencew FEE @<d] ALat= Ao| ozl AHE 7heet FEE Txstetal

Aodshe AN SRE AR $EE A, PR e AT Salienced

AZNH 0.2 Foli= Agjoleba 2 4= ol

3. Legitimacy: O| B E 2/ E AWl WH2I}?

Legitimacyts |24 1o} A A271do] 48T e 5 b A sl Jus
oJnlg), 53] 7|FdEAY BR0] ZAlshe ARoIAE, SR 62 e
ohe} el=-g ABehs 9T ARD WL 3 Bl Legiimacy ol 27

e 2o,
1) Audze) B4 & 71, 29 A, olaliA) we] Fao) BANER ddka e

2} g5ojo} e,
2) AFA Bl FIEE A ol % AR o, BRI RS ol A8A7)

FASAL A2 WAT 9l A2t EAT W) AR FR A A
416]:/\-10 _4/\10]. ] ok

f

rlr
=

A olsjo] FEap) FHHA ki, 2
Aoz, BEINBOZA AR} 9l

tlo Y

o] 9aEe AHEAN 5 AgSHE Aol Bed] H-83 A9S o, 27

L

f

o



S 4 51S AL AL S AR Legtimacy ) Sf o
o A 9] ‘Climategate’ ¥=gto|} St AR 3|A}<]
$71 A=, 384 A X ZA} Legitimacy 7}

ﬂi;

4. 7 =Y AE Tkt ol F =2 Tt

Credibility, Salience, Legitimacyx A2 =H%¥ 847} of g} AE2-83tH, 2=
s g 04]3-04 Al E-3}eEE Saliencers oA AR Credibility7} Yrol2 &=
AL, W= oS RS Wy By o 2dhd Credibility= ok 5 3levt
e B S
QAskh= Flo] ohjel, ALE B27} el BhE FHH-S Bobrhs ol

dE 51 v ARARS 8l A 48 A F A o] vl TAIAR] RS
YA, o7k Al-ETHH o2 ARG 52 Al Hat dSHY oS FH T} AT
Ut} g RO ‘B4 2o o 5417];% L3l Hof AR, ol Y Wt 7]2HY
ghdidol Ak Ak HelAs B4 | 9ol T ol HestA, ol A=
54 e ol S8 Oi%‘ﬂr.

ZUHHEX

o] Wk 1% ATul2 A 83 FhAle AHgA 2o B AU AE
AR ATHA 2 A} ol 0518 BAL $ F AL, W o S
FA37] 9181 AT BRGE AT XA 2 mgo] HH) Ptk o] 1L
sl SlalAle v & US| 943 B ) 20
A& th5HE B8 ‘ol 5] Hur} ol Fwe] BHUHE 7HA3 glov, o|7lo]
AR oI 48 2 SUAFE A S sl B3,

Ideal service

Salience
Credibility

Legitimacy

Data accessibility

2. CSL (Credibility-Salience-Legitimacy) 7-&2t 7|20|Z AH[AL] &M A=: A SX1t
Aol SHA| CSL 37H 84 AlO|2] FHTS HHAFOR Kot ahY
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.
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b2

o] ZolA dlolel AT MPAdL CSLE Sl 4] 729 (Enabling
Factor) &2 258ttt A 7153k HolElE CredibilityE® RH¥HzlsleE AZ 7ukS
AgstaL, AFEAZE A B2 G Al2Hd S/E 5 == 3 Salienced o,
S7hE AL FE ek AR AAlE Legitimacy S A31gtt. A= 7]5-6|S Au| = A1 HRe
O B2 oSy o Fugh 71eS Algshs vt A gtk AS3 ARAL B, A=A
7ol o7 Asdhs Tx SellA KEE 4 9lar, o] glon, AAR AREE 4 Q)
A& Axg Folrhe Alo] dAlelrh. Qokshd, CSL 2713 ol 7/BdS
aEfshs A EAshs dES A EE dF R deer] $13 B4 230

2

_4 J}'N'

fr r

7

==

]II oHQl 7|1F0I= MHIA 2HME ST =:

E‘Io ’:AIOE

FrH A (European Union, EU) 9] 7]F-6l|S AMH| 2= th=4 @ EANY S S8 ATl
AT, ALt olojA= ©AIA 318kE AA s gitt. o= T oS 7]eg ALks}
= A& dol, dSol ARl o] = AEIF HaL, voprt g Fedk Ak ojAL
AR tdE F U AR TE, &9 113, A=A 7IRks A TS & F o)Ak
o|#] &k WekAl-& A A7) 7-(World Meteorological Organization, WMO)7} 20094 Global
Framework for Climate Services (GFCS) S 3-2] =H31AA 7|30~ 7do] ZA| 2 o=
A AL A =4 A 2 Sakd 323k s ukE-2t) 3] EUs= 20151 "European research
and innovation roadmap for climate services ;& 53l 7| A0~ A-S 913 A4

EERS AL, 7|5 A H|I 2 AP B3} 2AEHE 217t FE ) FARE olof7kaL Qi

off

1. &M £HA|(FP7, 2007~2013): 75 oot A8t 271 S5

FP7 o]de] 7]5e| & A AQIELS T2 oS ZdF oS A 4 et 24
TG, FP7 Z2 e AE-10d FE <59 7edS i—}"l@“ Al A2
275 ST Ale7bA He7E S ERI o] Al7]el s
RUNY, SPECS”, EUPORIAS” 5-& & 4= 9t}

1) Climate Local Information in the Mediterranean region Responding to User Needs
2) Seasonal-to-decadal climate Prediction for the improvement of European Climate Services
3) EUropean Provision Of Regional Impacts Assessments on Seasonal and decadal timescales



o] M= T2 o5 A2l 7|&d 2EAdE gHE, AHEAF 875 T2
A3 (Salience) S #Eolel= A7t UERTE o7 SPECSE oS5 4
WS BEEE 33, CLIM-RUNS AR8A} 2] d A (Co-design) & 53l ASAH R} 2
e 2 5= RS A A|gIch EUPORIASYE Z2EERS] 7136 AH|AE 214
Aol Aga e AEE Fs VA m| e S FASEITE Aol o]
A71E 7154 2 TR o] Al 2 BAS e = A O, GFCS A7 =2]7F WMOo|A]
7HAISE ), QoFetH, o] BAIE oS o] Thsdt ek oAl “ol S o, el A,
o2 o7} =7 H R Aol B A7) S,

=
Y
OTO

2. &Z-MH M2 tH|(Horizon 2020, 2014~2020)

Horizon 2020 @AM E oS4 R7F 54 A 2 2 A EAY 24 ddE=
A 2857 AP i ZEAERE S2S4EY (Aol A #of), SECLI-FIRM”
(A2 & 223 &) Fo O‘D} S2S4E| A= A A] 297163 &5
AAE A A ETE B S-S A u AH 9 2 AF AAg
SECLI-FIRMA| A &= o 2R E /\}%‘6]-% 7Aool ALl A] Q= AL Abolo] AA A
zkol(Add Value) & W] EHO 24, “o| &5 ARE3h= Zlo] e ARI7F el Aol A54
& A Atk g,

o] @Al A= ISR} A AP of AlRE-ERE 27 Lol o] 2 E AL, A
Rl 5E B8 5 = U= A = Aet. T3 ARSA-AlE AL 71 5F A9}
Y EoFe] ZRAE 35 ol T MulA 2F9] A= ARSI B e, o]
AlAE ASHEIE 5 s AR M 2= Aol B FefZ] AR A2 d 5

=AE Asske Ak

AU )

%0,

o] 2 S0} SECLI-FIRMo A= 43 A&7 (EDF (Electricité de France), ENEL)Z}
|Z5712e] FYsted, 7|2 dSo] dHAPE 7HE A2k peEibd 2o o927 vy
o)== n%a;ﬂ;} o] FA A ALsA= oALAA A|H T} D Q3dk A X o] )

7

_R,

g
5 =
88 AN oE Sol FEuY £ 23S 689 WelRE, f9 489 7
O T e U A1 84 stsdtcrs e
8

7 2700] xﬂwmu} ﬁx}—c—o oI %3l 24 dae rEads
RER ]

4) Sub-seasonal to Seasonal climate forecasting for Energy
5) SEasonal CLimate Information for FIRst Risk Management
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Hlugk A3, Ade &S &85k A5 9 A A

%4, 2010 o AL F)ollA FrHom vt 2 i) 27t ol AT

ARE Aoz FAHAF(Goodess et al., 2022). o= Al 5ol SR 22
d s

G AYHOT BT S A ] bssrhe

i
Y
5o -
oo
2
I
iliA

3. Ml ! 13} THAl(Horizon Europe, 2021~%4%H)

HZ GAlAAE 715l S Au|2Tt A7 Z2AE LS dolA, 3E A
A Qlzete] g HYH I ok fEH o2 CLIMAAXT (A 7% g]l~= 97}
FF3}), Climateurope2” (7138~ 53} & F2432]) To] Q. o] @AloA=
AMu]2=9] Legitimacy (A% +874) Gr7F S4 AAZE =H, FAld 5 F2 9
S A (Credibility) %} AF&-2] 2184 (Salience) = M| A aL¥]al v}, GFCS A% o] %
=7h g A 2k e] 7)$Am| 2 Jﬁﬂ HANFCS 5) F50] 229 QA2 FAdsaA,
713015 M| 2= AR} A=A T2 Srol] 2] Folrtar Qlet

4. N|APH
ZF GAE Z2AES} CSL 8455 AEjshd & 13} &t} EUe B2 7|5
M|t 71 A%es Sagoka sla Asoz B8k Zlo) o), g a7
ukz) 24 g0 AA| -2 S0 A A1BEH A=A 7)hlk 9o AREE 9Ho] FQskS
HofFEr), Al B, 7|5 & AH|2E &S AudH vtes Z2AEV} ofyel
oZo] A8l - A A AR Ale] FES e dwe] W A olt,

H1. US| ThilE 7| Mu|A T2HE

oHA| CHE =2NE =2 45 CSL A

EHM(FP7) CLIM-RUN, SPECS, EUPORIAS Credibility - Salience
A1E(H2020) S2S4E, SECLI-FIRM Salience = Credibility + Legitimacy
M| E3HHE) CLIMAAX, Climateurope2 Legitimacy + Credibility — Salience

6) CLIMAte risk management and Adaptation eXcellence
7) Climateurope? - Linking Science and Society for Climate Services



Fu e Ao, AHs AL BEsh] g8l 2716 AlwE AR A (Salience)
A7} T A o] 2 A8 A (Credibility) & #4382 Q73 wEaL, o]ojx] AEF
ks (Legitimacy) 2 SHEH= A2 A== Aot} o]Tdl= thA| o= 217
A2 ARG ol o] vl R 1wslEs dEo] UAF 2u) ehdo)
2 HoFe AlE w230 24, 71320 AF sA 3}
=ol 2= ko] W= qick

N
X
N
2
=
ot

O
Jz
o
Hi

SHA AFg AAF, o] BE oA vlolE o] AT F2AL 71FeS AR~
2 CSLE SAsh= A 7bto g 7]535)9]al, EUC A+ Copernicus Climate Change
Service (C3S)7} 1 417 A&E 3| Sttt C35< EU 7|54 H| 2 =] 34
207 SAHHY AT AT LS sk TY FAFLE 758, 715dS
A|2se) 27} AL ol Fa 9l zehe Alelal ik aokhe, f3e)
8P 71 A 2-A| - E i E o] 3 A E w B2 4 7] 5ol S0] ALS] Lol A] 2rol=

FE7F "o As Holet

a

IV 7120z MHIAQ] B1AE Fot

oS ME|27F Sedt AT AHE ol AAY-AH oAbEA

thet At <Aol7] wiZell, 71 A=k AbaA £33}, A ot
Bk o] AollM= oliet dAH Ak Al 7HA F(d5 ded &8 87
A=, AR 220 FERAAEA AF, W 71 A2 Y ) SR
2k olHE 242 7]FellS Mus i defo] whedt "dl JjAd ol HlolH

A G dol, 7I&- 22 AR ARA AAE o2 724 s B8R oS

P AEE 715
$38 5 e TP HolFEh Do 4F Ao R A Wehe e St gk
ANFANZ AL AS A A A2H PN AR A5 S 7168 Jug
oVe] Zxlo] Bashl, Mulze] Aest S ol ofd] TEH 2EA el
o] Wm0 2 Uehgth, 53] 715 o5 e Just oplet 23040l hAE
o2 FEste
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