'| I AFA
O O
Korea Meteorological Administration

H27 IS MHIA
o1

Ol

Bt
OpA
HT
|
R

FZIxe

2024. 12.
GEC|Ope

K rimaran
. " Consulting & Research

Future Value and Business Continuity






alg

Al

71

X

U,

;}4 =
LR IAZ A

2024'@ 124

. ®EC|op2

ﬂ
2z

of
AT 7

onl
B
T
<k
A

B
o
8l

-

k0

orl

orl

Bl
Ir

<

oll

~O

orl

orl

Bl

ol
Tl
%0
Bl

L

o0






I-" 1 Iol- E'_I'l )HJC_)I_ ....................................................................................... 3
Hl 1 " HIZA S B 3

1 DT HE G oo 3

D O1Tl BT oo 9

H 2 H A BHQ| Gl 80 K H] oo 10

o QT Q] o 10

2. 2B M| DL EFE s 10

I-" ? Iol- E%I- _E_ﬁ ..................................................................................... 19
H 1 E JU7|Z 0Z A BT cciniiiinininisininessssnnsnsscssssssnssssns 19
L T e 19

2. B Q| ST oot s 27

H 2 UL 7|= U AT SHBF ceciicnintnentcsacscstsessasacne 39

1. ZULQ| 7| S H[ZA|AE] BT oo 39

2. ZUQ| 7|& DU AL JHEE SBF i 48

H 3 SiU7]F 0Z MH|A BZF oo, 65

1. SHUTZ|Z O|ZE MH|A BB QOF s 65

2. 27 SUT|Z O|Z AMH|A BB oo 68

H 4 EH JU7|3 ™HE ZFR SHTF cccriiniinininintncsisnnnsscssssssnssssns 84

H 5 & QOF Ol AJAFT ccerrrrenenrntneniennestsnenetetsnesssssnsnssssssnsnsassssssssassssssssssass 101
I-" 3 Iol- 6"%)'_?_0"% klulﬁ $I|_|Il_-|§f ............................................. 111
H1H Ol U EaMEM HM 111

1. TR QR T A | crererrrrrrrmrerirereree s 111

D FELTE O 7t 114

3. TR O B A e 121

4, QA Gl OSZHA R =2 HEOF H M s 137



- 144
- 144
147

MH[A2] A

=

=

of

e
(=]

T

H o2 2 sH

LK
| Ho

- &K
4 &

A KIr

|
Of

- 149
- 152
- 155
- 156
- 156
- 159
- 163
- 164
- 167
- 167
- 167
- 169
174

B
80

-

<0

oK
ar

i+

KIr KIr
T T Ko

m < N

A H

MH]|

=

o=

e
[=]

T

H 32 s

Al
|

gl
ir
]

K+
%0

Ko

N

175
- 177
- 177
179

TH| @ covvereeeeseee e

q

£l

A A

M5 & 7IcH

<r

IH

X0
L0

oK
0

r

Ko

184

SR

- 188

Bl
i

Kl

Al

=
=

51 1SV I1=0

Iy E el T Yy Lo ) [T E R L= N |

It

ol

~
i

<d

Hr
I+

225
225

E) P29 MIEAHTIAE HIZ) oo

(=]
T



i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

H IrAt:l IrAt:|

H

15> RFREE BIZE oot 12
2> FEF EE I i 14
3> 7|2 Q3| Gl AT ZHS ZIf oo 15
4> HN3KF 271 7|27 M LSO HAHISE Z2Q LY oo, 21
5> M4xt 7|4 PRLT J|2A (2023 ~ 2027) TEHH FQ LY e 24
6> WMO Strategic Plan 2024 ~ 2027 =R LEE o, 08
7> NOAA 2022 ~ 2026 Strateg|c Plan _DIQ__Q_ LH% ..................................................... 30
8> ECMWF Strategy 2021 ~ 2030 FE8 LY - 34
9> Met Office Hadley Centre Climate Science Roadmap 2020 ~ 2030 & LH& - 35
10> Research and Development Plan 2020 ~2030 F2 L& -, 36
11> Vision for Meteorological Services in 2030 TR LEE v, 37
12> SSOZA|IA-(UFS) 2t 7 S AIFFZ O HEES 50
13> L& 2030 2K[0fE 7|DIHEE FERAD] e 53
14> SUZIAFBHIHES © B2 B © E oot 58
155 F|EF MBEOIKE - BT oo 59
16> SUZAFTHINE - SHAFE oo e 60
17> Z|EF MBHOIKF - B AFE (oo 61
18> AZAMBINE - (SOI)IIFIL oo 61
19> Z|EF MEHQIRE = (SOI)ILEIL coovereeieireieieieieisisii s 62
205 QUZIAFRFIHE] - B2 oo 63
21> Z|EF MBHOIXE = BB oo 63
22> =03 SIFHLE O|E MH|A B 66
535 DBEIFTL A[ZHO]A ZITb oo oeesoessoeesseesseessoesseessoeee oo 94
24> BYUAAO| BYUBIHMHW) OffZ overererersrerrerineierineiii s 99
25> SIUT|E O|E ™A ESF QOF oo 101
26> SIUT|S HE S AFB| QOF oot 104



113

114

117

MH| A TIZE R s

20=

28> S|

<H

KIr

29> B UYT|SHS(ECYs) Of

H

119

127

127

128

ol

|

128
-+ 129

L7HE 2R s

S

¢.___

Klo

-

A
oK

=[]
o

Fur

A

129
-+ 130

o M| el

0
%0
KT

S PSS

AlZ1el

ok
4

MH|A9] @

s oz
oA

: S 7|

<H 37> FH 2-1
<H 38> FH 2-2:
<H 39> FH 2-3
<E 40> TH 2-4 :

131

HEds 1efolRlE [ A2

f

Me|A A 24 B MH|IA e KIS

3

.|

H E
= T

.
o
T

S|

132

HEAL ..
o=

=
=

: ool g7 (=2 of

= 0= AH|
7|= of
Ol= AH|

ol & 7|

133

MH|A ZHE QA i

=
=

.
o
T

134

[ = =T [P

o
[e)
—

JEHO CH

A &
— O

S ol=
Y=

ol & 7|

<H 42> FTH 2-6 :

135

70

alo
oill

K
KIr
M

<H 44> FTH 3-2 :

135

136
143
143

48> O[Sl ZtA Xt E Q|

<H

49> O|sf|ZtAXHE Q|

<H

144

QA TLHIBF HEOE et eisssesessees st

=
=
A

50> Of

<H

146

51> AlH|
52> AlH|

53> O

<H

146

A

<H

147

T1ZF TERIBE HEOF oo ceeesse e sessss s

=
=

<H

147

205 AMH|I29|

54> S| 7|

<H

148

2o .

55> AH|A 7|2t

<H

iv -



H

H

H

H

H

H

H

H

H

H

H

SR

H

5> A
1H| A
57> O|& 7|12t =%

= S} A
58> 15 2SS ZOH CHet ZH|%
0= 42 Aol T = 1= =8s
59> -6H(c33|:7|_.__|_| :FLX1|++ o l'|_!:9| Qo Mo
60> So|= % HEOF ... N
7 = e
61> S %EOJE%I e

x~ o =] N A e —
62 g7t 22k SHSHE, AP S 149
> %agﬂl-ﬂH_ | 8 22 EC7|EME ;) ----------------------------------- 150

65 N () E_I_' T (ol_l' —|_<‘>_|. .........................
> OH_)FEQE -I—l' o) %:7|-<'5 ) %78 H|E = gl O|:|'|_|?_|=,L__ ................ 152
66> KHH A J|Eb M3 o sotol 2 oo & oot 155

67> N = O ?:-lE 54 L%ﬁode__ JI;|'7:|| E:rl- s
) °H%*7|_-?~_01X'Eﬂf ____________________________ e 170
8> -6H%':7|—5H::? A_Itlli 7| ..................................................................... 172

69> o _I_I__)F %_E_E ...........................................
S| S (ECVs) O = e 175
70> M2 SHAEC T .
L—|I_—7|_ Al 2 Vs) 0:"57( Eﬂé_y — 5

71> % SESI= RS = dY 2 e
SHS 71 =0 17 SEX Sk o E 179

7 N - = = . =T ?:.! R
2> SjL7|= 5 MH~ §p_; AR e L S 197
_I_O:I|§ EE Rio —;F—jl_ glj:l ............................................ 203

A= S
L 2

9 05
.................................................. 214
................................... 133
............ 234



sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
1
1

-
o
1
zt

1] =O0IX|D U 2 SJU7|S SHAMO| S HIE i, 3
2] 981~2020E M TFZE T ZRA| oo, 4
3] BHLEHRE AP0 OSE QFAIEF B ovrrvvvrsererssssensrsssssersssssss s 5
4] 7|1Z2Q7] ZA] & o= MHA H2E QT HEERAF 7
5] SIU7|S OERE T JLZF oo 7
6] HY7|Z OZHEL| OlfF S HOAM 8
7] HTT TR AL 11
8] IR TA Gl Y KA oo 11
9] KPR QB R HEOL et s 13
10] JEA] SR FI oottt st sssssssasessessesssssiosns 13
11] M3 =7t 7|27 A AL H| K[ H L oo 20
12] M4xt 7| AR 7|2 H 22023 ~ 2027) H KA E v 23
13] WMO Strategic Plan 2024 ~ 2027 H|T KA L v 27
14] Met Office Hadley Centre Qirmate Sdence Roadap 2020 ~ 2030 =2 Hfs¥ Sl 1| 7HEE - 35
15] GloSeab 75!'% X1|73|| .................................................................................................... 40
16] CFSv2 75!'% x-||7:|| ........................................................................................................ 42
17] ACCESS-S2 75!'% x-||7:|| ............................................................................................... 46
18] MRI—CPS39| %Hg% __I.I.)g ......................................................................................... 48
19] QIEX|S 7|AUET|E THEHE R 7| ATFEF) i 50
20] NCEP BT E Of LB E| OfZ5 coovvrrervssneesssnnssisssssiss s 71
21] ECMWF S22 5 3THY O Z5 v 72
22] Met Office 3”4&@%5 67H-?éJ 01|§(Nino 1+2 )\|-F_1|) ........................................ 74
23] BoM Sj+B2E U ST 02| 674Y 05 WY AT - 76
241 M8 X9 Sll=H2r 8 O|AX| 6701& HF AAE O i 77
25] MR FHE QT o 77
26] IMA HHIAE OE-S|H2E HLLE], ST o 78
27] IMA SHYAZTICE ZEZ/0|ZE S oo 79
28] JMA LT Of AME B4 TR I oo 80
29] JMA LT O A Bl 2 oo 81
30] IMA AJAIE TBf ISl TH R E oo, 82
311 NIWA Sli=H2E o=2e| 670 HUE, FmETE Marine Heat Wave () -+ 83



M1 ot e

sE
BE
sE
sE
sE
sE
BE
sE
BE
sE
sE
BE
sE
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

32]
33]
34]
35]
36]
37]
38]
39]
40]
41]
42]
43]
44]
45]
46]
47]
48]
49]
50]
51]
52]
53]
54]
55]
56]
58]
59]
60]
61]
62]
63]
64]
65]
66]

SIUT|E ME SE ST QOF o 84
AHEY =2 Holol HO| AMAZTIO| AAFZF 85
OjAl2s SICF2HO] O{EIZFTF SHUBHE T EAD oo 86
SEfEOF [ QRO AAIK| HSEA K| K| v 87
2 E IS SILHREQ TS50 23 AFTEIIAH s 87
72-128 SR HMA 22 A SST S22 (1998~2012) «vvvereerereereeseneeeens 88
AP R HESE B Ab (o 89
NOAA MEX B AEPA DLIEE ZIf s 89
SETHL2 QO SZE ABE ThA| coovrvrerereririeieieieeeet s 90
HOLE 2|73t TEREFO| LZI2|0F B E 91
S HR2EQF TURFE|OF YBF TEH| o 92
SHUZ| ML OI0| 2 FOCR} SOGLO| HHBIE o 93
QoI MIAME I F(peak)Q MMA EIEE e 94
E UM A(ZNRE IR A (D) oo, 95
LEE T QF RIZEZR T QEAIK| coveeveeeeiicieiienieiicis s 95
7|4 ®H QL ENSO EHAH(Of TS PDOJA] EOI BERY OfLoZra|(Me) v 9%
oLttt YUE FH Gl MX|E FE SIEE e, 97
o MmLiO] MY 7|9 HE 5 SO0 O]F AR OfZ i 97
QO LI AJAFE oot 106
SIY7| 20| HE AMH|A FHTF EYURIT oo 112
HY7|S01S He B OKE YEELI HREA AT oo 115
Y70 MHIA 7|a ARAL BWILRT SHEEI SRZA - 116
SU7|S O|= ML MHAQ TQAM/IHSA EMEOFH) o, 117
SU7|S Of|= ML MHAQ EQA/IHSA EMEOFH) oo, 118
HMETF MERAF QOF Bl AJAFE oo 118
ME7I AMZ OIS ZAnb-7|=70g gisk 9l QA s 120
SHU7|S O ETE EHE JLZF o 121
SHU7|Z O ZEEE DA BTl oo 122
HME7L 219K A TE(CH) o 125
SHU7|S0E AH|AL ZEEA] TRAF o 137
A 7|2 MERAIS] ZQAM-OFEL BAM i, 138
P _E_);I T O P P P PR PR PO PR P PR PR PR PR PP PP 139
SU7|= OEHEO 28 METAF ZTh o 141
MH|A QAE SEEFA ZdE 145

- Vil -



sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE
sE

m

=
Al
nE

fot

T

67]
68]
69]
70]
71]
72] MHA 2
73] MH|A 2
74] SiE7[20|S MH|X HE
75] STEEP 2t
76] SWOT
771 SWOT
78] HIT Gl B E i
79] SEAIE ZFETIAHZ(RF) o
80] EHAIE MH[A F=TA

81] (&) DI2HX|SH
82] (M=) M8 s dg7|2MH|A HE2 A
83] (H=3) siY7|20 = AMH|A 28 Bl SE
84] SHY7|20|SF AMH|AS| THAE HAH FEA(Ch) oo
85] 04_?_ -’F— REH ZH(OF) ceeeeeememeneee e
86]
87]
88] |. §|0|X1| __I.I.A-I(OI-) ..........................................................................................
89] F7| SO AR O] BEEH|Z(CF) crovvvvrsrrvsssrresssnssssssnnsisssssisssssissssssssssiss
90] A HZHFAIO| BERFA] ZHE oo
91]
92]
93]
94]
95]
96]
97]
98]
99]
100]

~

4ob Hob N

=2

Q
> >x oA
O T ox
|>|>u£
fim)
>

> ot of
02 X 02 02 ¥
> N
08
12 55 o
il
Yl
-4
2
o g
tot
Yal
bs
N
Hm

of
N
ot
=
%
2

5 =
il b
0
=

bal

+> >
nE e

™ x 2t 9 o

Pl
re

2 U o2 & oO Hn oO oO
I oox re |»

HZIFO| BEHA ZE ZATf oo,

N
Wy 0% oY
oo X 49 Hn =

L
Ral
rot
fot

= 2
% %
x
o

| >

N
IS
4>
il
O
ot

=2

rr 9 O oX K pE ofy

= 02 02 oM o

o H N N B

o Job ot >
[n e

- |

N
0z

AP7150= CHH| S 7|50 AMH|A Z|=AKXF i
0= MH[A 7|2 AF70E HI7LLF(IP-NU 24) i,

=
Ho

OF
=]
02

7|

ot

- viii -



202
203
204
206
206
215
216
217
218
220
e 221
225
226
226
227
227
228
228
229
229

Ct
H

K

K

B
Nl H
o= T S R
R O B A aa
Tl o A = = L : P

: o : = PN N P
oF -~ : I DM — 1l : P

p : I <r COKr K oF ¢
or - w B OB OUD O30T o : NLAl P
ol 0 i ogo 34 OB ODT0BK ¢ . ® 5 F0
<4 of ul ul — -~ : -

ar ET_O.An_._l _An_ : o
A i@ i xE o= 30 <O ol oo oo Broid

_ ol of X0 o0 00 Bl ol T o
— ~ o] ol ol Al oo D1 p——
RN E= I R (- R g I E o
- I NN KT RORO RO =0 @O O oo oo
<l T X R Ol ool o o o & o=

~ ol Joflt
S SN e e B B B B i R R IR TR R T 1
wV._m_uo_n_o“_“_“_“_“_u“_u“_u“_u_._nu_u“_u.__A.o.__A.o.__A.o.__A.o.__mo“_”_._“_”_._
SRR ITITITITITIBIX RO RO
S (i SN A
< 5 85 8585858585888 5 T
KIr ok foF fof fob fob fo {ob 4ok {oF dob o fob fo fo fob doF 4oF dob dof
N NN N NN
10 50 20 60 ©0 00 00 00 o0 00 60 ©0 00 ©0 00 00 00 o0 00 o0
N TP PP P PP ool oo oo ©
— N M YN ONOWOWOODO—ANMSTINN ONO®OO O —N M O O~
O O O O O O O 0O O ™@“M™m ™ ™ ™ ™ ™ ™ v™ v«v™
7m0 70 70 70 7m0 70 70 70 7m0 70 7m0 70 @0 70 @0 @0 @0 @0 @0 Ao
A A ddddddddddrdddrdrrd

_ e e e e e e e e e e e e e e e e e e e e ed e e e

230
231
232
243
- 243
- 244
- 244

[l

=
|

ix -






H13& 4942







M1 ot e

b7 %

%

gl

§-_]_.

H 138 94 iR

¥ ByA],

E

=

O IPCC7}F 2019 +<I

. 97 HHE
oL M X7 i JIRH2L0]

Q IPCC T3l WA

==
o

wK

e

w
A

[——
o

~

;01_

hin

=7} 24)

- 1993 o]

], 1985~20181

o=

(e]]
ek 2 Srhqeels o 10.0cmiyr 2 08cmiyr 4 A

= S5 A~ =
da 2 55

g, A

B

W
&

=
o

o

nr
|

=y

o}
__01_

nr

1992~2014

}

]

lo}

&

£:2

1
B

o

0

iy
B

A A
Q

L —

BANZ 2
-

=
=

ub 20504 )
zHd], 2100 o= 2

<)

i

)
yal

1986-2005 CHH| #i=QIAt

sho] x| Aol

o
207 (c) 31 2 U

3171 A<t A

M(#IB)", 2019.9.26

AA 100de] 3k ¥ AgHoZ WAy
[ 1] =0X]|

1986-20053 CHH| 3}

5 (b) BXIT TP 4 25

4

3

2

1

0

14
oS,

3 Fol 214171
oA Ha 1de] 13 TS Aoz A%

S
-

* xl.i

|



cC
re
[
=
=
[E
e
1o
0z
N
02

O A AFHo=Z 3+H 259
A15d(1991~2020%) 0] o o, % l SHIFE = 3 S o A Ei =7 L}E}‘a‘(ﬂ*&
A a7 E& 24 B314(2021 ]

- FgE exe] Ak ASES FHIE(0.021C/yD7t AR TH0.012C yne] ok 18HH
frolgtare] Azt Ao S FNE=1.9mm/yr)7F AR H1.6mm/yne] F 1.28] = &
O 2021 olFo= gRI= ATs|o] AR sird 259 frovaes H 10d7
B =AY =218 12023 A 7154 Ba14(2024)] )
- dA¥e e eEE AT 1099 Hy17.10)3% 2AY ¢ E=3kemo21d
17.7¢C, 2022\ 17.1C, 2023\d 17.5C), d¥+ Foldae FHZ 1089 BH1.1m7t
B =317 (2021 1.1m, 20223 1.1m, 2023 1.0m)
O 2024y EH7 oJ2Hox @-19_}1: AT s exE HT 1019(2015~2024'F)
T 7P =33, fYgae A2 1089 Hod HSidF013d REAR
20249 54 7154”7, “2024@ AFd 71F5A47)

N

- BE gy ded 5= Yl A2 10d HA13.00)RT 1L1C =3, H

109 F M 535 23 37 folvas L.0mE H< 109 J73 v)5=g

- 954 B ded 25 289CE HT 108 FH#@28C)EY 11T =3kowH,
HE 109 = M =912 24 g o9 0.8mE HE 109 Fi v)$=3)

,_.
®
o

—
Q
R

(b)

H
@
IS

.4
@
o

Sea surface temperature(°C)
- e
@
o

2 | |
7.8 & 1951 1956 1991 1996 2001 2006 2011 2016 2020
1981 1986 1991 1996 2001 2006 2011 2016 2020
Year

<TR 2-1-45> B M AT BASE HIR Y 24 (1981-202010) < 2-1-50> of B Gios] EaE BIY 9 41961202000

@

—
(@)
~
~
o

N
i

,_.44‘

=)
w

S;g wave height(m)
: !
i
~

Sig. wave height(m)
i

T ) = [| i [ il=
| ‘ ‘ I | | | i | | H H
H\H HH _H ) \H Aol AL
981 1956 1991 1996 2001 2006 2011 2016 2020 1981 1986 1991 1996 2001 2006 2011 2016 2020
Year Year

<33 2-1-1> o H 23 [omy Fxgt U 24 (1981~202010) <73 2-1-8> 2 Hiei= o128 Roimn Yagh U S (1981~20204)

RN =R Fo SR 1

ot
A

A BN 2021.12.

[ 2] 1981~2020d HH "WHFZF U FAM
(@) X7 S0 2% (b) $HtT HIG| SieMH 2= (o) ™



Mg arne J

‘o) A4 34e BB 71U A& Tke A SAE ol¥Y 37 EY R
BAE olo} FAEAA WA P FRE AARAAAY, 2024.1021)
& Aol7h ALRFHTHAAAY, 2024.10.21)
- FeMA A%E BAY FHFOE T, Mol T FUE oI FURE o]0 A
o7 LoR AT IFZeoM’ o] FAENA G
- FAYE THFLOR QIF 49345 Tl o] FAjolF HANA SR 55% ST
4% 8 aviAel FFeRe k4] <o) 1009 vkl ol FAKthe Guardian, 2024.10.22)

- Tesco, Asda 2 Sainsbury’sell A=<

Q
o

&H3h= Mowi Scotland®E 3 &= 459]

HAke] Ao A%

- 3% Ao AAFFAA] FAANA 1008 v ool B3y WAL 7S
FFUL 5 AFINGNFOE AT AFAT A

A2 347 AP FFER BE A5 vAste] Y Aut Fhn Y
- FREX B 2021 5187, 2022 6057, 2023 6294714 AlE)
- S A A 2021 272071, 20223 286371, 20231 309273l FAHE 12023
9 sl EA2020)) )

2 54(2018-2022)%F 71getstel o7 A WA WS AA EB F
FYERI} 67%F AT YSRGS 120239 SHPAa FA2024)])

- =nw A3 ¥F 9 3557, B 1524, o

* Xl‘E

D AAMAYE, "7hE FO{7E ARERCH A QAT HHTHO "OjA[Z 204", 2024.10.21;
the Guardian, “More than 1m farmed salmon die at supplier to leading UK retailers”, 2024. 10. 22.

deE, Ao ofd At VIS HSE o E =0 REloh =Y B, 2024.3.15.

(1% 3] SI4HRE 450 o3t FNE T3)



ch. JIZ9J| liSE % HSVIZ HIEZEY 524 3

@ 7R JIS0S0| Bek HEO[S 7|S0E Hrat SIS MAltT, THEEMY 085N U YEEs
Sof e ¥E, MRENIEHIZO0| T2 HESNL(OS “HEENT0[Rt SThol ARt 5 MU Y
S510] ZBI0J afof Bk,

@ 71305 Yeo| FRE Cam 2tk
1UHE WY 7IB0IE A 7122 1HEE St JlBos Me
2 302 HY : JIB0S o 712t 3R ot JIolE BE
3713 WY JIB0IS i 7122 ARD o B9IE St TS ME

A7IE WY HEE WiE 4 9t

@ 7IdEE2 7|05 2o &8Y JHHE fl5t 0f
S [m]

o .
SiF=K|o 2t S YEfAO| et 7205 FEE Yot YESUY ASts S

o
HAES Soto] oA 2qof oo

] .

® M2gFH HM4LIX[of e FEO| FHHQ YHUHES HSBF2= Foitt

12712 ZA U o5 AMEE, Hex

0O H8x 7|F0x RO W&

@ 7I4EE0| 8 Mezx=H2g S M3gof mef Yishs 7|20Ss Y2 8 ojyY|= Y FEO| FHH

o Lo
di W82 g 4 =ef 2t
1. 88, 712, sil+3 2, LABS), HE 8 D 0Rs) s2l 71224
2. Al % U S 7I2HA W d=2HE80 2ot HY

Q 713x3ste] A3ke} s gFe] Wt tid A3E a4 S
O 7152171 w50l sieFol that A B dlSo] dasines oA ool B+
133 71597 ZA S Anls dEs A% diswl AEERAD A

- 7Sk AZo] A1FH7] ol Yol F292.6%)
£E 5 APAREG21%" o Fa7} A



Mg are

'24.4.25~514. 28, 1,706 Eof

S T Re 7 =ep o <7| =B ot ZAl2L o =0 2|= 917 CHgof
AoiM Lot} Fa st WzistHL Tl

QI SIS PR

(S asict
926%

BRI U S B D2uY 5

Wel A S

AFd A s

YT 0T S

WA e 50| 5

</ [EUFEE R 712 22 20 3V |2 20 120G 2471 lEL Pk <7 2217 | #4550 20j0f] et 2 S oj5 0] 2aditin 2Bl Qi 7k

* X2 7|8 E BEXR, "IXREE 7|27 22 FRe| A28 E0f, 202464

[A% 4] 7129171 ZA H oF MHX 222 s HE2XA

NEY7) B A HYNE AR o4, BaK
o A% @1—%@&% 27104 Abole] 717kl A AP T A%
VREFIAD /e FARD Jwe] FHRst AFHL Qout, FHo|

EEE R %r&s}o% Agat7lels ofel gl e

Y71% oSH ROl ZHWERF~104)

12 1F : 17HE 37ME
| L | 1 i |
1 T : | 1 | | |
—é ........................ R R RO R R ; >
S| 1 S |=oE SiL7|20F : ol 7| = st
2 : 0|5 AlLt2|2

Sl o i 1370E HY 67l A e7|z HY

a
............................................................................................

O J—?‘:Z‘l:;:’l_ [¢] yul
- A7 F ARAYL D AF A2"S &8t HIAY F8EE NS
HF7I TR oo ted ool A+

Ho
o
2
N\
ox,
f
1o
o,
II?{J
ox
30
rlr



Y71 f17iths2l =2 ol

. 7|1=EE TAGIS #0] A= (2024.10.25) X B
Y7 Z oS5 H e B2 71297 f82] stA
. FRHSEE 7jHe] WSEET oLt AR
I ofld-ETho] ofFH 1, ALE X0 CHE A
sjMste] e FEol =4

. BRuro s sir|FoSHRo
280 EQoiLh MZ2 CIE 4 o= 2AE YA

+E0| ofs

AY71E YRzl Bay

. HHY7IE oS Yol Bug HASE, $a%

==012] sfS71= o5 YR M5 294 7t

. HEZHTEIHS 242 St 7= HFHE

HEzcz Hada 224ds AlSoly, 7=

e B BRI ER T

. HYEE e Y rIFdsE R sad

ESHS IR U, F R P2 BrEel] et

L7 [F0S RO Yo Al

[=]




M1 ot e

2. A7 =
0 SPIF A5FR Aulz Fuo FAS & vz 2od =5
O Anlzgl 2 % 24 BRA ¥
O Aol A1 B 84, TS D AR AN F7] PR
O YW AT AT Aulx P AE
O 95% APIF A5 Aulz 2Eq 55
0 APIE A2HR ANZE A% ATAL Y FARA 22
O ST ASHR Azl A& AN AT 24

L

o

O HBATF ZAEH Fwke] Fa A
A% NeHAAH B4 AE

T

i

O AMulz 7|t &4 3 84 g
Q HF7F dSAHRS ti=r A¥E A FAA 7A 3
O 715 dASHE =l Au|=E T d4 A=
O a|Y7IF AF M= AA F5& A7 WL B

)

H

N



H 2 38 A7 HY 2 = HiAl

1. 17 @l

Q A5 23R AF Baye TA

o B ol BAAES A FR2A

29 AINF S - 370L o) Aulz A EA} - BA

A oA BAA FAE |NOR YT ASHR olSBAE VYL £F

©C 0 O O

el 25, a1, fdE T ASAHE A 24d .4 A 4

o S 2 (GloSeab) o] 8=, Ao a7, 28 FH & s
Az gid 79 2 ARAYY F7] 5 AHlz g A

u
O FolATUL 87 - Y Rok ATUL TYF AATY, AATYL 5 F3Hioks)
NEAY, A9 5 AR - AR AFAE 7

_‘]O_



M1 ot e

@Iy 3

Ve e ™\
A “
ol
o S il T
L Wz = s
g Bgi i FR:omow
S Wy B owrilE
E..__ }mk.m_a._mm.m__:.
o =@y Er
e o
. e )
jus )
gt
30
o=
| mmx._ -
q._m_.h_ ra CTI ™
me 20 4
Kor o EE - §O 0
E o Kx sugni T N
= = I =]
—1 8 &rl ol e oFl ofl
= oo -~ R0:
= ok Tyt
HIgD T 3080% 50
: Bhko iz 3 0 iEr Bl
H O .o
L L 4
(" 7] h
H il zr
{114
g EE
B3 M
<k 2 g
+ i K
5l T 10
fof- 1!
: ~

Vs

.......................................................

=2 742 A=Y +9

i A2}

3]

g 9

2 A8A, AFAY S

s

%

wK

AH T4)
7 3oz 74

=
=

AR} @

g

7ol &=9A3(F 149, 7174%

=i
=

O F4: 7199493

N B R R KO
AN N AERIERAE w.
ok lalizoiof [ 0 |TH
il | R 4o
~ R = ol
A
e R e R U -l ]
E ERRE RN EN =T = )
oH & m oz w4 |
ob | |2 2o w0 (im0 | <o
e I T = e
+
B I o ool = =l =1
Bl Aid|ls &7
oH | {20 = o [&r |
oF mﬁw% w0 [ | <
< ol iRl OF fof | af
+
B B R ol IOl = =1
ER TGRS R AR
oH o 7 (B
oF 0F + <o |4 R | <0
| |F wpoig |0k DF | ar
A
AR AE K
CAN NAER AERAE ]
oF gl @oiagr| ' |
N | LR pll
~ | |RiEE ol
Wil o || §
[ @ T | o

H A

_‘]‘]_



ke

o Hy

27> X2

<H

ol N O e . R Il B A ol R O I M
Rr = E| E| I+ I E| E| Ki E| E| = I+ =
E | OH
= A =3 M K = [H| & | H 1o Hler| ™
RO Z0| qor or Tor or Sl wr | W | wr [y = RO I
4 <0 N [ LI [ o 750 [ (] (] o0 ) <0 |10 &
N 00| Q0 Of Y Of Ho| | RO o 3 %0 | N |~
o T < I+ < | o+ | X 1 ~ | md N
1ol rtr
_|_I
Bl
KIr
s i
o N Ly
ol oF &
— ~ T il
ol - rol
e <0 3 0
m o - B ~ ke F
i d 7l 8 70 Mo _ ) _m_._ N __nu_._
10 & < w~ _= vl =
mﬂ ﬂT o 0 O |: o | o) @l | oL 30 o
R REBIAE G | e T K| Ko | g | 0ACR o
MW =T gy | oy (ROWOTT o) | s | N T o m
) {10 _ <0 _ _._.ﬂ_ 7l AT._._ o | = ._UOH —, >0 |_|
I i K| BT | T o LB u E_“_._ © | 2K =
S <8 Slan Ko ™ il I N
b |7 &= |7 <10k <0 RO L | OF XM | | ok el | | oo dor 2| k| ok | A
N Y HEIIRN | ~ I | O |~ <H | oW Y N | N | &
00 {0k 50 T | o fok | 50 B0 | ot ™ JoF| 80 {0F | H0F |30 50| 80 | Ho - 80 | 80 | 60 | foF
P RPN RN|TOFIR ISNPRN N | BB | BT | ORB|FT| T | ~
| | | | [ ] [ ] [ ] | | | | | | | | [ ] | | | | [ ] | | | | [ ] | | [ ] | | [ ] | | [ ] [ ]
50 H olr X0 od i ~ < 1of 164 xr BI | o | <
70 % <0 Kjo T m_n {lo % 80 w.o 160 o | R | RO
ol i<y e ~o Jol ol | r| =0 | 1o ~o ok | IF | K
. - o oo | W | W Wl o e | e
4r oF oF oF oF of of of of of of od | of | oH
4 x| = g - oF oF |oF | oF |oF oF oF | oF | oF
= = = = <4 <4 <4 <4 <4 <4 H A«
o o~ ™ < n © ~ o o o A IR B AL

£

nl
KJ

<

oju

)
e

K
=)
&

oF
il

=
KO

~

__01_

o
il

oF

o 71¥

Nlo

_‘]2_



M1 ot e

Q AL 29

g}o

o
O 7189 ddl= Mg B HE, 29938+ T =9 FA 3 E9
gy | ET 71 9E 97 o 29188 solue T
o HY7I1Z0S Mu|2 FTIH 27

e e
=2 A

HY7| S Z M2 Hef
HY7|ZHZ M2 A2 A
HY7|SUERE Sy o

R
R ES<T

28 el

52 oot 8% A 1=

AY7|FoS 2 A
817 RSO AARMHIA 7K Zit

HY71205 A7 A

_ GAME HADY £E52 S
NBZSE | HYIITUS HUIA 8O 38 | ada aad TER ST
HAMe Y7 2EY 8
A3 9] X2 2 29 Yet
= o
Ch =& 39
Q 2 A7 33 39
QO HH3(24.7.1DE ANAeE e I &4, 7189093 74, A&7}
JE oA BeFdt oldS st ad3ld A Aulz SR o|fE E9
stR L, 718 A oA F3 BEFE EFst] FAHY] FAAEFE vid
B2t 1(9/26) HEH D (11/19)
i nl e "
alio] T A LRl B HEEN #7484
- E7| @A £ SR B Y, B A hGEN _#EAEAY
FRuUYanUAsE - ol el SHYE7| Z0f| = AMH| A FAY pATIE %71 2cH
=% i cEERE!
H -Cj=ol =
B = 7|cy = 3t -
- 2RI SY7IZS TREMOIY | | oo gae 4
- 7|8 gles 7y M| 2 sz 7t YoM+ EaAs =
SEREMUS HE (@9 02/ 57 /B9 S =
AR AT HE < (RU) 7148, 27| A, = ®
pec7 | SHIE] B ekt [ S
a
H H J_l_
<HEZt oA 3 <Aolgis o9 - o
& = MU £
7|y HETE S sigag 2M =S
NS HES %?aﬂgi E% 7|t -Hg+ B4 7|ute|
- 7| HEZHI ) _3|I|_%_|:|7|:’5_T]“§ 7ls MY s
(A% 101 2N =T Fat

_‘]3_



w2 s
I . < S .
" N o 2 G = .
, N @ 3 S e
¢ N [ m N OJ
= — . . O —
o $H = N N S = jE
" 83l 8o ol N T I =
c . J € <
N = - - » o 51 : N
ol K o> gell] >
%0 X0 = no| B - N _
100 N B = m.u.n_ <M = od
70 Il Iy <l 0 olx____ 0~ = rir
oF 84 o m._”___.._ [to) LI_E._ - 7 K =
- of - OH 1K |.A_I_A|_ |1r ﬁH X xr = N
BT Uz _, N o o IH - 70 ol
e =] A 1ok oK = ohl F B0 W K u_m i+ oF 0
- T ._:..__.O._OL .__u =10 pal i H._/H = J_Ah\ — kY
o hopal FE 3 W%_ N MMW_ oo | E O Mﬁ S R
S | K s ok i 23 52 |27 it 3 0
K 1 Ulo ~ a1 <1 - ~ o = Tl Ko |& . .
44 P Sx B Pma s LB oW
T3 48 ® |3 i o = T o | < Pl
T T or T 0 = <l %o — o7 Kr 7 = s oo Ko
K =i +o|_ T < [CA = <0 ol o8 © M ofo K g . o <l
oo R <R m g yo iy N fr
P o1 I o - il - - = 5 —
R The wn® B 08 R R 4 %® 5 o
ﬂMo o oF = o = Ok E < I/\oo Al_ = R N N 10 <]
DT oo ~ 3w R AL s2d® s LR T
T E N 50 3 % ra o % oz X s oz A cwmi® o
~o = ToF RN mnoWn:_omo mlmyqxl_ﬂw @%5MW&£&7% oo
mﬁ%wu T # % L R, W_Amexw_.AMﬁ,m_ﬂ___ & o
L4z o 0 | KD | N ok fok oo rt- ol IF mo%mmm_m_w_/ for oH
. i m T 0 <0 ~ ~ Lomnu7n4H_..__._.__._._.EH_Al N OoF
= = | = spllo 5y kO | XU = Do
- R 2l o | T =l mEdH FR
o T tERR OB E B o oD
IH of! e u a = — m 0 or 0 Mm >0 .__A\.ﬂ —~
g oF N L IE . gl e 5~ K )
oI Ok N O — = . N Hr 10
~ .__Al.__“_I o4 od w._ - . X [ o
< %! Ko oH 80 < -
k =3 | B s
- 0 Al T rir K o
8430 <k T o = o oF
X < o
S IH | oy T o
mw._w < N
= 10 X0
< %__mx&om_o
P Ko i Kfu
palv At

- 14 -



M1 ot e

O AEHHL3 AN &5 Z3

Er F2 2o 18 4R Fa/unt
al o] o]« SHOET| S 0E AH|A ZEAIMZE O HISA HE 7|4 E(3) 7|
7|2z n ST 20|F MH|A FR™MEF AL Bighd A 7|§|-c|)—|-(13-|(3) S
1% . AQ9UB| A o A7) 2024.8.9
- = =
w SV 1370 MYl ZE VLI ot EE MG
2R3 1 | » Y 7|Z20Z2H(Gloseab)2| SZtSHAE, +=RXt9 J1a MEoka) | 2atelslel
= . o = - o (ML [— —
CE=FSE =2, 8 JdE 2 233l Y7 OSHE AMH|A ols MEBIH3) | 2024911
Zun o) | "y =5 St
n S| ZAl A OSFHE Wi Qo 247 L=
w SHFT[ 1374 FYSl BE UM Hot =
222 2 | = Y J[20ZEE(Glosead)l| SUHLEE, +=2X}9 7148 3) 2atolso|
- - . L] —_ =
(I =2, 28 de 2 83l siY7|= OSEE MH|A | 7|4E FE7H3) 5024.9.9
=258 1) YE =5 QI HEIH(3)
- SIS A U SR M2 o BN vz uE | ¥TEE)
v SHY7|2 1370 A BHH UM et == SIANE)
o o O
(R =2, 28 def 2 9l siY7|= FEE MH[A os MEBI3) | 202496
ojae mey | Hef =3 )
w SHAV|= ZA| L OFTEE Hig ot 24 YE Y=
.« MHA ERUE AE U UMY I1A ) s
EREE g snam o e Ay A lgRRE |00
i a1,
= 5 ATEOL 2Ma9 &3 a7ae)

_‘]5_



_‘]6_









2%y 2y
H1 2 HIZ OI= 38 s

1. 3l ¥

Q 0 ARE %97 B 98 7] 2N - 3
glom, AT (7% - 715088 24 2 43 Fol B WE] o AR AL
N FAE Fre] gare] o2y
249 AR 1200) FAIA 875 I1F97] A - S A 1R @D
M3 AR, 2022 0N F3 A% 71 AL D 25F 14 A
- J1FWE g - S G AeE 98] AL WHolH

AR S AR J1ee ALsia FH AR - Al

_|_, ol
N,
rE
N,
T
e
3

z

QO A3A+ =7t 7139171 &g sk (2023~2025)(F A A &, 2023. 06.)-S 53l
SIS 10l sk 9% e e ol Mo E 3 B 5 4o WA

H 5 B, AS8=x, W /\]333
“A3FF =7F 7159171 A-Sth#(2021~2025)° o JA =

r% o,

A4l =z w2t 9

T Bestr] fste Y
o) 271 7|$97| MM Fa W8
 J|S97l0) Che ZALOISHBEE 53 Ao B Al
s 2EUX|OE J|S9y|o] FehAorN Wyt U MSriMo| B3 Abe
« 7|S9I7|0f WE HAAZ K|S Sof K| ofo] Bt AR
s SMMSIO =Tl 7|S9)7| Merjmol oA AF0| B Ate
« Jl=97| Mo Yt INEE Sof Bk At

-E2g

D i@l ZE, $4985F 12000 =4 3A, 2022. 07.
2) BARA FE, A3 =7+ 71F97] AS A (2023 ~ 2025), 2023. 06.

_‘]9_



- A g
- oA A)F GA - S R e nss)
 ATANG - e FEG AN A
« TN A g ABA A TE
- BE A PASE NF5HS F3

715917/0] QFHEID S5 S (fE9IE

@ TUBIX 0|50 7|t HSOH X1

88 | © 75U YO 2015 FASH
@ BE X2 ZHP} BMGH o2 M
1] 48| 715 ZA )
o o sy g | *VER7I A A 3 o5 2
<en o 713907| HSHL Mo U T|EHY BX
_ | stz s 28
b 2?;;;:; o A ARAE] S ARITHS O
o E2- 51} S OIS | ZIZIE AR 243
ay
By

(3 71890700 Hgste
AR 7|8t 7%

1] 2= FHp} mBhs
7|35 1

o 7|59/7/0] WE e EA|7|HA HBICIS S 28t
* 715907| X2 B9t HYB7 x4
o &7HsT S4B X

o HERH 2HEE R

o 712907] oS SOl OfEt 271 2 28
o 7| @XHL L] CHS %2 Ml

* 20T} B XS HHA 7

* A2 BARN @S, M3kt =7 7|1=917] HE &

[22 111 M3k F71 712917 HS

3}CH 242023 ~2025), 2023. 06.

oM HIHHA =

ZA| 2" 7)uk 9 7] s
A 713 d S 1x3stE Ax

T g



<H¥ 30> N3kl 27} 7|%

oo | ol 1
0T ® o oF
= — e O 3
=~ 4 o = oo 5 N o
=X u E o BL B g |z o %0 o
® 7 K Bl = = N NI L] N R pll N
iy R i ar KO0 o= | TDE DA o mPE oy X omT
&/ o = THD ar = L= L = = I 1ol ol - Bl
o 1 o ®olod © %l - T = = K
T o e S Kz el T P R %Mmiw w7 o
. 5K 5K ol o ﬂ " N | E % R s Rtz |lg & iy
on __ o - = .0 od i o, oo oK —, o= IR O
N o %] or q K o [y ol _ mo R oK oK &.m =K nNO o
= 0 ¥ BN Sol= ay =l g R ~ o o o R of — T I% 7 O
e g TN W T W RT 2y &K bk T K T ., M
of|l o7 H ol mo ’I|m ., E) ok It <M= E H — L 0 = N ) I
Kb == TV w8 (<l o 20 iy NN N Bl g DO B0R R OHg B
LS T e L o ST R @R % S )
] Al T 26 = = o |5 =—|+> OF ol TTIK —|= o KV O - ROl
< HHWo_u__._u_u_ o 1 |KO o mor_+ _MEWAO Ho m._o O |Klo Ko Ro| ol xl.m__x
Al N of oIl mr op/ = Ko om TR E s U0 TR oW o o &
ol < my® = g zr % T RD N ooy 1 ulo o or of RIK XY ' F
ko <0 N =T 4 o [ T ol T 5 T 0 = K _[RF ¥ KHp W o= @ K- o
_ . S| o M K- — Bl B0 M R Z0 T o T &0 oo uul— = oo A
~ o0 {F 4 N|H RF o)A ol {oF o N 00 |~ w0 M ~ N ~ Kloj© = =%l Zr
oF K > 0o 81 oF|g T | KF N & ®0|<) & RM BloF @ I oF - |oF oF =|KO <
foF {ok ! N WHo < {30 o <0 ol mri<k ok fok{ok T o foF Rd[HoF HoF or|4dr %o =|olo <| ull o
N N ir k0 N|kK <d Hr K O 81 ol Ho N NN H 0N N N KF<d ®© RM < O nir
u | ] u | BN | u u | ] | ] u | B | | ] | B | | ] | ] | ] | . | u u | ] u
= ! Ny U X 20 %0
7 I NN = ey | o K = B 1)
< o = ulo " o = 00 = X0 or oo o <l
O = T | = T8 | =1~ T ro KO XF RT O s o
70 =+ L S - T —_ —_ )
- olo NO =3 =R = = — 4y <0 od — N - o0 &
N - = = ool N < N oY K] e N i mp e
oF = N | YE R florUE| or® S or " | ® =N
e ;i I B0 20 ok & T | o o R0 TR b= or| kA o 00 Bl
o ~ o folo ohu <d Hr o N KF®| N 10 Toi! 20 oF NUoN| N &E M-
o N o on - N : ¥ i N o
- Q] (qV] Q] m o™ m < < <
ol | =
- - _ _ . K.
g NE TS IR K
o LA 0N 5 ™ o
70 & 70 1 Hr o1 0 OF o & 30 K- 12 olo
R 5o ®E A X ROk 2 o RT uly
RO B 2p RO f K RN N = RO oy © o
~ o A

CBARN ©E M3 =7t 71217] HE ZSA(2023~2025), 2023. 06.

* x}.g

_2‘]_



Hidoe = 3 I

-

| Y

= el Y g

QO A4zt AT IA 7 BA 2(2023~2027)(71 4, 2022. 12)& E3,

e

24 F A mRE ZRe) A

tH, & AR =4 7=, 7173

°

H

el

Ik

S Z1EA E
=g F 7]

T—
T

- =7} 7]
5

gl

7

H

T
L

N
ﬂ‘_

- A

shel AL

<

7kl s

=

o

d

3L

[}

HAH 2~ A

=
=

o}

A

3917)

3 AR 3237 7

g
_UT

.7]

_UT

714 -

k3|
=4

‘_?,]

1

o
pa

SE

=

=

=13
=

. QLA

4

A

<
o

X

@

i)

Al =" 7R,

=

ol 5

<
T

& 7

_('),]

N

7OL

o
Hlo

g 7t

a3
N

_FT

o

AT 7]

or

o
3r
A

A 2" A, AA e FA 9

o=

5
e

AT 7]

cAmd nEst, A B¢

915

o
=

_22_

€]

o

Sis

.
3 71737, A4RF 7173QFEA 71 _A 2023 ~ 2027), 2022. 12,




Srs ki o 7|S97] 388 3 MEsEe M M2

CHAl EOFSHE 7|4F7|SAH|A
o2 QtHst o9 Liah

¢ A2 ZHH EgE 225 o SEMH|A NS

¢ HAFES MEsts ZHA 0] 2|47 s 2=

HEN

ATAZE 2T AHB2IL-XE HS9Y 2=
1-1. 7|49 BEe v 4M oS R0] Mu|lx e
1-2. g3g g3 2opd UEY AM|MER A
1-3. Mt QH7|4 AL BSHA 123
1-4. Q8 7|8 XTYRLMEARO| Tcty Mg

HER

712571 S8E XHSHE 7|27 2EIEE 123
2-1. 7|1%%17| & 44l 8 4 98 4%
2-2. 7| F¥s o|SEEL EE 1A Ha
2-3. 7| F2|7| &A0i52 H=-7|& OHH

HE3

ojalsotel 7|gtel XA 7|4k7|%7|E R
3-1. Ojejo S99 B4 AT dH2|& od
3-2. ME[ES SiEY 2|05l BE7|2 Y

sk

Sa=s AF 288 HE 7le7I= 7N A
41 SAMNRle] HANKE XIUSE J|MMY ]
42 B2 2|04 T A AH-B2N Y| of

* X2 7| 8E, M4kt 7|4 LEUH 7|2A = (2023 ~ 2027), 2022. 12.

(A7 12] Maxt 7| A FEH 7[2AH 1= (2023 ~ 2027) HIHHA =

_23_



e Fa U8

ey

21(2023 ~ 2027)

r R 7|27

A
o

31> H|4X} 7|

<H

z2 U8

>
=

XSzt 7|8 SMOEMAZ Het

b2 2O = 7FATMA L=t

1

i-&=
&
=)

L]
& o
A= 7

!

g =

|
_—

il

=
=

HA T

k=3
[S)

7|& i

2| HA Z=t

3

|
—

XNUEEMA =

2 HEHA T

=
o

e
=

n ZIIEQA|

=
:I.T
BHA 03}

3

[

?1710f chet

n 7|29

MESHE FR| ORI &=
X|s-4HolE g7l S &8¢ o2y

= MA

=13

7I1¥71E A

oI

v D)2 SSUE MA CiH| A0LE SS7|SMEIAMA 7=

7
%0
o
<|

.

o+

x4y

#e olu

SEA i ol S5

Lt
[=}

IH

_|_I
T @
X N
H _
ur =
_x
= of
<0 =
il Ll
KO0
ST
~ <
m__m ol
o -
on o
— N
K D
ol 100
B0
LHo
i 0o
= O
00 =
ol
{ <0
PO
| | | |
=
20
ol U
oF

A

HEZO| MH|

b

[

=

k=1

of
H

SHA

F

ol
il
st

=

Al

¢
(=]
a

gt
AT ZEMH A2

7

1-4. B

HE-7|& ofd

nio
ar
A

3-1. O|240f

2

k

2

.i

g

of
N0
Jlo
~
o X o
m 3
il
RO Ko H
KIr _
g S <
foF o I
= 31 N
~ Kr KIr
= 5 5
....A 1of
ol Sl |
A = ot
%0 =
ol o~
AT | W
| | | | [ ]
R
for
—lL [ =
— 0| =7
ol ol
QEMHE
BRI ET
ok 4 7|0k <
N~ 3 M~ N0
o en
(V] AN
— o=
S B
D % ok i
oF 3o =
oo N
O = o O
N DR

s

-

X0
Kq
AT
] | o
od L.@l
0| K0
<rr
<0114
N KF
| K
NE
| %o
N
01 joll
ol | 8"
T |or
o|x
oS
foh |
B
0=
~ |
[ ] [ ]
of
20
P
T
o
el
X0 | M
RSy
N
<
Bl
oF
o ©
=0
K4

-

ofr

(2023 ~ 2027), 2022. 12.

=]
=3

D718, MAK 7| 4ERETE 7124

* Xl‘i

_24_



or

._MH

Q A5zt #8t71& 718A 8)(2023~2027)(H 87| & BB AR, 2022, 12)& 53

S}7l<

3}

Moz, 3Y) FAATS WED

-

7le ok HA9 Age=A TASA 3

3}
5)

mle” 2t
7

=

T—

i

9
yal

ATz w

=

71€7]

1

°
<1

7182-A & (2023~2027),

- 3}

—_
o

3} A

s WATH 7]

Nr
)

K
_Z_ﬂl
T
.El
el
i

o
=)

e

X

+

=
_UT

AL
0°

of #3k HE (2023, 10. 24. AAH)= Sl 3h

gl o] HkA]

Ct.

| .

3

—

-
o

H(OI5t
Ct.

o

b

.
o
[

HEAD
oz X

4

o
o

~
=

4

=
[=]

SHC)

M=o 2
F = 2oiA 2ot
3

e
()

=

=

o
oLt

-
o

z
e s

b
7]

o

o
(=)

2 973
BE31 FFEYES F5

[
AR A
o

o= gL et

P

.
o

=
=
_25_

=

=]

bSKe)
S

=

1 M2Z=HN1
ol

A Al

K3
T

71
(0|35t 7|
FOl = 2Iof A &eqof

.|

=

712tE 371

)
A
o

I

Chofl A
CH

=
=

3

—

.
o

of
EX|Of [ME HEOl A

!

Fed 2023. 10. 24. A7

-
o
<
e
Q.

NF S AR Aol
[e)

H3l 2 RE AV
2E M4

b

(=)
o

st7] 9

S

FESUY 0|2t

1

2. 34EHE: 7

® A2

9 871 EH BB, A5 38E) &7 A (2023 ~ 2027), 2022. 12.

5 F7PERH G EAE £ o] A (law.go.kr)




d@eh Hex

JAE

0% S22 W8)

-
[=)
T

3l

x
(=]

HMez=(7|

Kir
@

J

P

AtS

of e A

o & Ma=x=H2g A X3

I

X
o

Al
(=]

® 7|

il

ﬂu.|_

2. A= S 2fL{Lf

H5=

of e =72 oA

o &

k=3

I.

NE

2o mef 7|

M8z

=)
13|

2 1HEEE: F1

of o

k=3

M 8Z=H| 2 X1

EH
=

1.

ol <l
=

of e 37HETY:
7|

k=3

Mez=H2eM3=of ot

M8Z=H 2 X2

EH
=

2.

7|

K-
s

| T=0f o

=
—

EH
=

3.

AR

b A= Rl

) & 13

ok
ud

F

b 10 O3t A

of et of

fhg %t mo| RO 02 FI|2

Mez=H3g

EH
=

ol
=x

=205 329 HE

Felof 7]

.
Q
o

Ol 788k At

e
Q
o

® Mg & H2

iy

QO 7155 Z43AE(2024~2027)(717¢7, 2024. 4.)

A7)

L9 AAR023. 10. 24.

<
T

— 1_7]

H

e
=

(2023~2027)°

3]
S

HFEA 71EA

<
=
g 715d 5ol U3 $4714 229

‘A=t 7]

upet 7]l sy

N =
\mﬂ ~X
.
R
Y
~ ,w._._
™ ok
X N
N
o
N ~
_El meO
~ ©
=
T o
!
I
o+
_ B
M_ 3
{-
= Nfo
T
- .mw._
NI
wow L
)
< ® .
N & Rr
o R
No of K

7Rk 5

§_]__

% AR A 2g 9

3} o

71

sl

AL
00
—_
o

_26_



2. R S

L. = I+

O WMOE EX ¢t 71%F qFrdo 283, 53 oA Hojy A&53A AF3t
TEEF ~ 74 DE 78T 7 =T FHsI= 71FASAI 259 BaAdS AA

O AW, AA, 4, 8 5 Ed 34 fHI5S 228, ‘AFA2H 2dy
4 #= ZZAE, ‘IS 109 2d8’ ok =F(grand challenge) AFY, Al
Heolg 7wk Rdy #5 g% - AlF ‘HAE o=’ AR &5 73

O WMO Strategic Plan 2024 ~ 2027(WMO)E 53f 7134 & 8 EXES A AP

- 20307HA 717, 715 2 A st i dlsE e =, A&
©)

-2X, 71F = 3
o -
=

AAA E4

A world where all nations, especially the most vulnerable, are more resilient to the

Visian socioeconomic impact of extreme weather, climate, water and other environmental events, and
empowered to boost their sustainable development through the best possible weather, climate and water services
OVERARCHING Prepared for, and reducing loss Climate-smart decision-making Socioeconomic value
PriorimEs  oflife, infrastructure and livelihood from to build resilience and adaptation to of weather, climate, hydrological and
hydrometeorological extremes climate risk related environmental services
CORE VALUES PR BUFSN T (9RD Collaboration and p: Inclusiveness and dive
; ol divers|
LONG-TERM GOALS 4
Services Infrastructures Science and Member Services Smart
Innovations Organization
it
Enhance Earth
Better serve system observations Advance targeted Close the Strategic realignment
societal needs and predictions research capacity gap of WMO structure &
programmes
STRATEGIC 1. National multi-hazard 1. Acquisition of Earth 1. Advance sclentific 1. Enable developing 1. Optimize WMO
OBJECTIVES early warning/alern system abservation knowledge of the countries to provide constituent body
systems data (WIGOS) Earth system and utilize essential structure
2. Policy- and decision- 2. Accessto, exchange | 2. Enhance sclence-for- services 2. Strategic
supporting climate and management of service value chainto 2. Develop and sustain partnerships
information & services Earth system improve predictive core competencies 3.Advance equal,
3. Hydrological services cbservation data and capabilities and and expertise effective and
4. Decision-supporting products (WIS) analysis ) 3. Scale up _ inclgs_ive_
weatherinformation & 3. Accessto and use of 3. Advance policy- partnerships for participation
sarvices numerical analysis relevantscience investmentin 4. Environmental
= A and Earth system sustainable cost- sustainabili
5. Changesiin the prediction products efficientinfrastructure o

cryosphereand
downstream impacts

and service delivery

* XkE : WMO, WMO Strategic Plan 2024 ~ 2027, 2023

[Z! 13] WMO Strategic Plan 2024 ~ 2027 H|H NA =

6) WMO, WMO Strategic Plan 2024 ~ 2027, 2023
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7) ITOLS(International Tribunal for the Law of the Sea), Request for an Advisory Opinion Submitted by the Commission of Small

Island States on Climate Change and International Law, 21 May 2024

8) Ocean Policy Committee, Ocean Climate Action Plan, March 2023
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9) https://www.congress.gov/bill/101st-congress/senate-bill/169 (2024. 11. 26. 4Y)
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Q o]9} #HStod, Met Office Hadley CentreolAx= 7]$33 Z =% ‘Climate

Science Roadmap 2020 ~ 2030° & W%

- 71 " 71E B8 AH| 2 Reld 2 2d 2R o & HIHOE St
Met Office®] 2020~2030 7]*#3 2=yjo & 20204 L%

- fHstY &8, ARRAR A, ‘= 9% & IHA wF¥FoeE HdAsia
WFE A= A 9 Fe FdEs A

- Z&(AH), dF01s/N), 9F0UI8 +5) 5
M, GAE A 2 B AT =@ AsETE

=

9% gk AN

17) https://www.metoffice.gov.uk/research/approach/research-and-innovation-strategy (2024. 11. 26. 7 4); Met Office, Met Office
Hadley Centre Climate Science Roadmap 2020 ~ 2030, 2020
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The path to high resolution a?f % Y Hazard to decision making
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2
Producing and 2 _g L) Research to production
exploiting ensembles ) 27 g
- 2hg
g4 £98 Producing, refining
2R 3
~ Capturing w "B and delivering data
environmental complexity H
o
Peq, Yin \6,\6’&@"’
B8 oo advance WO o (A
%0 4y Merships and I (o
ther ang climate ©
Next generation modelling systems Fusing simulation with data sciences

* Xk& : Met Office, Met Office Hadley Centre Climate Science Roadmap 2020 ~ 2030, 2020

[12 14] Met Office Hadley Centre Climate Science Roadmap 2020 ~ 2030 F2 ek o 1| 7jE =

o

<H 35> Met Office Hadley Centre Climate Science Roadmap 2020 ~ 2030 82 L{&

et g Mzt o F9 B5
- Tt Ol BARISD BHoO O} I BBt
Slst YD AEY 27E 3502 4

Pillar 1 = 73 MHA 2 MY HAUSES o7 LHE90
Ttsto] 2g(Science | w SIAF ZHE 9t EEE eSS
to Service) : I | WS 1B 2O | w IH/ETEB), BIGIT/08) L FIAILEL
Ba AW B | = MAHY 7|H 97 Az 712te ofeEE M2 "REM 223
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ox| 9 7 » I7b 7|F bt Aol 7|EN T|EE AF

* Xk& : Met Office, Met Office Hadley Centre Climate Science Roadmap 2020 ~ 2030, 2020
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c. @F

Q Research and Development Plan 2020 ~ 2030(BoM)%-¢] $l°oH,

ad 347 2ES AN

O Research and Development Plan 2020 ~ 2030(BoM)E &3l
/53/10@ 2= A A1)

71% 45 R qH

F9 Bxd g 3d

- AHT  da weFE, dAY dE Thse 71, FA, 713 2 s
AMB| 25 2447F, i A F 3= BoMel ol wek 20200 =HI &3
103k A7 A

- ‘EEd I N i Bl AR Ay, AET F e dE Ay, T
ATFA =" FA S, daE X F TS QIAIE AF T HA F8
E3xE AASHY 3d/53/10d 0.2 FES] WEFE A A

<H 36> Research and Development Plan 2020 ~2030 &2 W&
Y =8 T3 =8) F71(59 =5H) 71108 H|H)
n g OE X FHE n DA B XY S8
M|, oA B Z2OUS o &
28 1 X X Xszt 4 | = Atzlatstg 7| sgE, A&z
HEY g 7|8k | = F7F S E 2N oh XY X5y g YOO ELl= OF
|2 % 3 HS A2E S ABEE o2 A" P Mol Aok 7|k
AYE 7I8 =X 2E 24, o= 8
s 8 #+5 dE A2H” 75
» X33l Oo|H =3

25 « JlE BE e Ay | T LoC LQH* ¥ |4 mex, unes

o - X T H &= 1 ey
Ala|st & o= sl2 O \l22 nb= HOlE 2 Estst at=
|_E|E _I__):Al_ = O X HEI_ ] Hl@%&! EIIOIE‘I %X‘I -” | -IE SR TS

HE HS ZHd| B K| MBlhA SFAF

g8 Lo ax
=20 O T
=E 3: » O2f HRE 2t . XAC) mEal Ajae | " =7b A0 M
NI E = % RT A2 co | ee=EssyAr
=X o= o7 N NENNCES
m B2 AZF HEO|
2H 4 s Of7] & =250 w HN, E 77 2 MAH +=&L
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MH|A M-S

* Xk& : BoM, Research and Development Plan 2020 ~ 2030, 2020

18) BoM, Research and Development Plan 2020 ~ 2030, 2020
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19) JMA, Vision for Meteorological Services in 2030, 2018; https://www.futurekorea.co.kr/news/articleView.html?idxno=115184(2024. 10 11. Z34¥)

20) Society 5.0 : 42} AF4EHE  ‘Industry 4.0 olghs APAAN SR FEYTHHE, 20179 LS o7l E8F S By 4%
A EH S AR Life style?t A&8) AFSA sl Yopztk= AY
(723, https://www.futurekorea.co.kr/news/articleView. html?idxno=115184(2024. 10 11. 734¥)
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H 2 & U Jls & 94 g

1. =2WHe JIR0SAIAH AHE
Il JIAA JI20ISAIAY GloSea6lGlobal Seasonal Forecasting System)21)
QO 1-3MEE A A4S 3] Lo E SYFH = FRELDZ 7]+ S+ Y+X A
A% AAE 71EdSA2H
O FAQA : r|+afF+3 W+ H mdo] A3} OASIS(SERFACS)e| <J3) ZA%}
- 7] : UM 11.5(Met Office Unified Model)

o 9 AT : N216(F 60km)
A

7 AT F 85 o= T4

o 3 4= : eORCA025(SF 27km)
A

A PAE = T5 202 FA

|
X
re
—
C
-
™
(@p]

- ZA%=} : OASIS(CERFACS)
Q AZF7I3t : 240L(AAAZF, 471 WW), 2LAAW 45, 478 UH)
Q A AF7|ZE : 1993~2016(24'3, 770 1)
O z71zA/AE &3 719

- ™~]: ERA-Interim(HCST)/kmA NWP(FCST)

s W7l 27 2o V1R FARDAZAE Y HAF AREE 4] AHEE

« AW 27] 23& ERAS Ale4 = dHF o= ste] JULES AHRd= ik Edaiitol

- /& ¥: UkmO ODA ReanalysisS(HCST)/kmA GODAPS2(FCST)

2D) 288 9, 71743 715 Z A 28(GloSeab)-Part 1 : £ AA 2@ /A A 2021, 44 9, 714H
71%d| Z A 2~8(GloSeab)-Part 2 : 7|F 2] HF oxk B4 B, 2022; 7143 WEAR
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« NEMOVAR Z2AEd o3 7
@7 g A4k

o

GEE W AEAA +

re 39 WP )
BNES ALS

ZA|(Stochastic) (SKEB2 + SPT)

Atmosphere

Ocean/Sea-ice

Init.

Land sfc
Imit

Every day (4 mems)

FCST HCST
V1o, a’.l um Reconfiguration ECMWE
ﬁ:"g'i‘;"l."' N1280L70 | ERA-interim
precip,, | (023'%0.16') T255L60 ~79 km res
snowfall \,  ~10 km res. (will be replaced by ERAS)
Db . NEMO| (icg S
SLA, NEMOVAR eanalysis
seadce  (IDVAR, 1AU) N721L75 ~23 km res,

Atm, Forcing: IRA-55 (6-houly; V10, Few
Fiw, T2, q2, Pafe, Precip, corrected by CMAR)
(soon replaced by ERAS)

offline| JULES |
Land sfc. forcing |

L w

v

Climate forcing
(aerosol, ozone ...}

"

GloSea6-GC3.2

| um

N216LEBS
~B60 km (0.83"%0.56")
At =15 min,

Land | JULES

N216L4

Atm.

DASIS
(coupler)

1 hourly

NEMO I Ocean

eORCAD25LTS
~25 km in equator
At = 20 min

E Sea-ice

Forecast Hindcast

Restarts every 15 days

Ensemble statistical prediction

Verification

For 1-mon. forecast
(sub-seasonal)

collect fest. during 1 wk

(soan increased to each 4 mems)

HCST For 1 {6)-mon forecast, the

The period 1993~2016
(total 24 yrs.)

3 mems, [ Init. date

(soon increased te 7 mems)

every manth 1%

255 days

For 6-mon. forecast

(seasonal)

collect fest. during 3 wks

} Initial days selected. Total 120

.19 20 21

'S/

Total 42 mems.

R g

* X2 dYg] 2, 7IMHE 7|R0SA| A" (GloSea6)-Part 1 :

o A

T
T

ol

T—

T

[AE 15]

2% HA

GloSeab

_40_

Xt=
S



M2 g e 24

Lt. NWS NCEP CPC(OI=3) JI20IZAIAE! CFSv2(Climate Forecast System)22)

Q NCEPoA 73 di7|+af| F+AH+3ly A AR 7| FASAI 2R sfTAHLE,
FrHes oy, g Fo, AW Y € F=d i FEFH AWS AF
QO 74 22 : trl+sf s y+AE =do] AFA NCEP Coupleroll 3} <37
A sHweakly coupled)
- 7] : NCEP GFS
e 59 4% : T126(2F 100km)
a2 = F 641 T2 74(0.26hPa)

- &l : GFDL MOM4

o 9 A= 0.5° (E)x0.25° (=)
o A7 A= F 407 FoE FA

- 33 : GFDL MOM4

o 73 HFE 0.5° (HEx0.5° (%)
- AH ANE  F V) Fo2 T4

- Z™ : Noah Land Surface Model

o 3 4= T126
- A AYE - F ) FoE T4

- ZA3AF : NCEP Coupler(weakly coupled model)
Q =71zt . Ao 971
- 454 d Il GEE 1)
- RGN SEE HH)
- RN GEE =8
QO A AAZIZE : 1982~201029'3, 207 YFE W)
QO z7|24/x5%3 7| : NCEP Reanalysis Al~E(CFSR)& ~7|Wto g 7|53
(HCST, Hindcast) ¥ o ZZHFCST, Forecast) =714 44
- t7] %=7]%7 : NCEP Reanalysis®} GDAS* Hlo|HE AR83td A4, 3D-VAR %
4D-VAR 71¥ 28§, 9148/A &5 tlolHE T3t 7] 271z H2s)

22) https://journals.ametsoc.org/view/journals/clim/27/6/jcli-d-12-00823.1.xm1(2024 09.29. Z4Y);
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/archive/200907/models/NCEP_CFS.html(202409.29. 7 4%);
https://journals.ametsoc.org/view/journals/bams/91/8/2010bams3001_1.xml?tab_body=pdf(2024 09.29. 7 4%)
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* GDAS : Global Data Assimilation System
- 3loF =7]1Z7 : GODAS(Global Ocean Data Assimilation System)E AR&3te] AA,
D-VAR 715 &, Argo¥-o], A4} folg 5 &

- 3l 271=x : NOAA si®] &% &4 Holy &8st 27|z 24

w

QO Y4E W - 27X A A+3Al(Ensemble-based probabilistic)

[CFSv2 XHOE FA]

Jan 1 Jan 2 Jan 3 Jan 4 Jan 5 Jan 6
N o AR L EERCORCY N, >
L P TS Yagt e N et N ey et
444 RPLY cadde 444
\" 4 4 \4
> 9 month run ====-> Iseason run e > 45 day run

[CFSV2 24A|ZF 25 4]

0UTC 6 UTC 12 UTC 18 UTC .
NN N
\‘ \‘ \4
———>9monthrun (4) ——~—» 1season run (3) - » 45day run (9)

* XF&E : https;//journals.ametsoc.org/view/journals/clim/27/6/jcli-d-12-00823.1.xm|(2024 09.29. Z44)
[23 161 CFsv2 =& H|A|
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Cl. ECMWFISE) JIZ0ISAIA S SEASS(Seasonal Forecasting System)23i2a)

O ECMWFY ti7]+sfd+afidl djte]l 523 AA 7|FgSA 2oz Uld HFe=
AAT AG/7170 thd H 7], G, AW ZH did FE A AT
O T84 : tiZj+sid+ald Rdo] Agd Y=, At IEHclAE vd A3
1} (single executable)2 T3
* o]z Wzl SEAS4E OASIS3 AZelE A3 WHH, SEAS5e] AEH <QlEIF o]~
A8 gd2 7
- 7] : IFS(ntegrated Forecasting System) atmosphere model cycle 48rl

o

e

rr

o

o % 4= : T319(¢F 36km)
Aare] A 2EY 59 e T390, mde] Fel bl ss
(T8, 4%, AW B Bel FENA AL, ol o 36kngtA e 0320 7HAE 7
A8 AE-AH AP F ) FoE TAHY, =Y FRE FUHACH 80k ALE,

-
Fo
18
o

« Y AR F 750 FoB TAGIY 45% 50m el & S 180, 35 ZolE 1m)
- 34 : LIM2 (Louvain-la-Neuve sea ice model)

O 71231 /A553% 7|H
- ”7]: ERA-Interim/operations

e 2017 1€ 1¥ o]A9 Ao H(re-forecast)oll A= th7]e] 7] Z7A o] ERA-Interim £ ol A
7}A 4 ERA-Interim £21-& SEASS dRE 3] QA3 A AFHA gorm=z 20174
19 1¥ o]ZF9] o rojAE ECMWF &% 4 dolH=E %73}

23) https://www.ecmwf.int/en/newsletter/154/meteorology/ecmwfs-new-long-range-forecasting-system-seas5/(2024.09.26. 7 4¥)

24) https://gmd.copernicus.org/articles/12/1087/2019/(2024.09.26. 1 4)
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o ERA-Interimol| A1 9] 22 WEAL A 7|7 WA WE Aoz s AA thr]e Az
AEAS ANE REFetA ZStERE, AdRrel B BFox 0F 2V|Fe & RIS
AERE A A 7S ARE 7|t w A3

o o] HAAA= TFS 42r1 F71(1L137, A3 = N HH)E AHE3ste] ERA-Interim <F=(12
A F7) 2 g HFEAE L56Y F/hE A

o

- Z™: ERA-Interimland(43rl)/operations

Ao Hol| = HTESSEL(AE 2 =882 md)o] 43r] MAS AL&3te] %

o HTESSELS 2=}l RE=oA As)=m, ERA-Interim Ho|E|(F3, B HAL AEH 25,
o

yA =
—_— — =
v, 5 $)F 7|V e R FUF i ElA A 2

g
B
N
BN
nY
i
o

o SEAS5 o HoAe] AW %7] 2711 ECMWF 9% #4& 7|Hte g 3, o7]d& H& AH

A5 F3} AlHo] X3
e SEAS59] AW %7] el= HRES 01280 AA}ellA SEAS5 0320 AA=Z HItE =4, o] Ao A
A= Apol2 IF A YoH= 7] FEVE IA Dk 5 9o, olE WAE] $18 Ao 2361
B2 Sl YA EAol A AEE HU/HAagH Zovt AAE AT rRls IR H8
- s/ H): ORA-S5(HA 3l A =24)/OCEANS-RT(F Y AT sl oF £49)
e ECMWF<] SEAS59IA afjeF W slHe] 7] 213 A3 3= OCEANS A|2HlS B3 A&
=, #A F AQAEY A 2~=H(ORASHSF AAZE s 24 A 2®I(OCEANS-RT) .2 T4
e OCEANS= NEMOVAR#Z= 3x+9 WHEH(ED-Var) A5 53+ Al 2"le] FGAT (First-Guess at
Appropriate Time) Ao ® FFHH, e x7] 25 AFste By AL Y A5
7hsskAl &
O e U - =z sy §3 YEEEDA)+ED A F5(5AI(Stochastic)
(3-scale SPPT + SKEP))
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cl. BOM(ZF) JI20I=SAIAE ACCESS-S225126)

Q BoM9 ti7|+AA+sf 3y A3 AF AR 7|FgEFA2FoRE 5F 23 A AlA
ENSO, IE A=A MIO, A ZAda 712 AW, s s oJdx&E 9=

O T4 8z : trlvaldes WA melo] AR OASISIO o3 A
- 7] : UM 6

o 9 4= : N216(2F60kn, 0.8° x 0.5° )
o A2 AT F 8 Fo2 FA
- 3% : NEMO ORCA25
o 9 AT :0.25° (HE) x 0.25° (Y =)
o A4 A= F 5 FoE FA
- 3" : CICE 6.0
o 7 HAEE HSH 5Y
« A HAE ;57 FAR TA
- A¥A : JULES 6.0
s 8 AT E U9 TY
o AZ FAET ;47 =07 TA

- A3z} OASIS3

QO A ZF7I3F : /(Y 227 GE W 429 dF, o] T 1 GE 9
2179 A=, 9¢ A5 99 GAE HH)

QO A AA”ZIZF . 1981~2018(38%, 3F G 277 LFE #WH)

Q %7|1z4A/A5%53 713 : Weakly coupled ensemble optimum interpolation(EnOD7 ]S
ggatod s, s AHe] 2r|E=d A, ] 2riEde 7)€ &4 oy g8
- 7] : ERA-Interim(HCST, 1981~2018), 4D-VAR(ACCESS-G3)(A A3t & =)
- &9 : EnOl &

7)o afFe) A el A, A5 T3 AHA Y #S HlolHE

25) CSIRO, ACCESS-S2: the upgraded Bureau of Meteorology multi-week to seasonal prediction system, 2022

26) Kimberley J. Reid et al., Atmospheric water vapourtransport in ACCESS-S2 and the potential for enhancing skill of
subseasonalforecasts of precipitation, 2022
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Q AYAE W9 : DA system(AZ+ A <4+ Burst)
EA dxtel ti7], sk, i, XA HEo Tdd AEE 7Ho g &8 3

o YT A EAR g oY A5 skl #sli(Burst Ensemble), ¥EFERS] Adso] th7]
o Fxo F7iEr, 450 —r7}QE Hpol= 9Z3W0), 43V, ZA &5,
7l A%, d2y 35, AW 7Y, F57] EFH, 75 AA 2 g3 £ Fo

- o] BHS Fal AAZ AIZE A 3N PR Wk AR, A el Ze] A9 Bao|
ek W Sk gk

L]
=
@)
@)
e
wn
N
wn
[\

Atmospheric Model (UM)
* Horizontal resolution: N216, 0.8°

latitude, 0.5° longitude
* Vertical resolution: 85 levels Sea-Ice Model (CICE)

* Horizontal
resolution: same
as ocean

Hourly Coupling (OASIS)

Forecast Forecast End

Initialised
t-2 to-1l to te-2 te-1 te

Forecast Period: 1st — 28th of every month

ll 27 ensemble members |

* Xt& : Kimberley J. Reid et al, Atmospheric water vapourtransport in ACCESS-S2 and the potential for enhancing skill of subseasonal
forecasts of precipitation, 2022

[Z13 17] ACCESS-S2 =HE H|A|
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Ok IMAIZE] JIS0IZSAIAE MRI-CPS327)

0 IVAS) AR PFE a3 AZdoR tyrsl Aol A% Hof UL i
4%, Ld/Fe Ad AP, dUx 2S99 &9 F

O T4 : 2713 N2d3) o % RAE THY th7]-HP-5A-3 AY 5429
- t7]-AH : GSM2003C

e &3 4= : TL319L100(~55km)

« A4 AT F 1007 o8 T4
- 3| -3 : MRI.COM v4.6

« 9 FAE :025° X 0.25°

o A7 FAE  F 607 FoE FA

- A3 SCUPUMA 7§ coupler)
O oSV : THLIY 570 YEE)
O A AAZIZE : 1991~202030d, g Gl F e =7 @5
O 7=2A/A=E3 71y
- 7] : JRA-3Q 2 GA
A 1 JRA-3Q ¥ GA°l| ol A= =gl =g A
- ¥ . MOVE/MRL.COM-G3(A 3ll’d = 4D-VAR+AL3| G E T 2=A U F)
- 3% : MOVE/MRI.COM-G3(3DVAR)
- 53} A% : MOVE/MRL.COM-G3(incremental 4D-VAR)
O YL WH: BGM + Z7] Azt A4

-----

5 T
é aach day_a_ 51-member en seml:!ig products

(3 members x 17 initial dates)

——=+—1_ 1% month [ 2" month eesnnnees

v

Latest Monthly means

initial date

* Xt& : https://ds.data,jma.go.jp/tcc/tcc/products/model/outline/cps3_description.html(2024. 09. 27. ZAH)
12 18] MRI-CPS32| Y& 74

27) https://ds.data.jma.go.jp/tcc/tcc/products/model/outline/cps3_description.html(2024. 09. 27. 734¥)
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2. 3Hel Jls &% A7 g S
o 2H S

O S3718335dAM = I3 2A R G SA2E AT AT, 71 FAFA2H
a4 9 2 M A Al 713 d ST AR 5 13- 1F AT E R8T

O H eyt AH=2] siddEe] Meleh et thistE ot wef ks 3

ko] obd HAT s Y7ok dSTles FANT7] AR AFE FAyTH

- 718 AR § A Ade AT AVdSA2H 7= 2 29 A AT

—

- St WA AA B AR S AT

N
td
1,
)
kn
1o
>,
N
)
[t to
oo
Off
o
ut
P
.
N
N
.
N
ol

=
AHEe FHs] AR 7es NET

* Xt2 : http://www.nims.go.kr/?sub_num=1216 (2024. 11. 26. ZA)

[A3 191 YSEX|s 7I1d0F7I& /L= 7| Sa=td)

28) http://www.nims.go.kr/?sub_num=1088 (2024. 11. 26. 73A¥)
29) http://www.nims.go.kr/?sub_num=1090 (2024. 11. 26. 73 A¥)
30) http://www.nims.go.kr/?sub_num=1216 (2024. 11. 26. 7 A)
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31) https://mobile.kordi.re.kr/prog/homepage/lab/sub01_02/view.do?gubun=point&cntNo=270 (2024. 11. 26. 7 A)

32) https://mobile.kordi.re.kr/cop/bbs/BBSMSTR_ _000000000311/selectBoardArticle.do?nttld=23318 (2024. 11. 26. 7 4)
33) APEC 7] FAlH, Z7]dE AdS f1% dS5AR T et /M, 2023

34) APEC 7|FAlE], 57t 713 SRd MAE 93 H2EWE 75 9 87|« 7Y, 2023
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Z=AX] O

O "= NOAAE GFDLE FAo =2 7|&9 7|34 ESA|2" CFSv2E tiAsr] 93
SFAZSA2EUFS) ZHAHNIE AME3SIA A- o F 7)5& MEFI

O BFHASFA=HURS= 71E9] 7| SA 28 CFSv2 tiH] WA -5d0] ¢Fastm,
O =2 ¥ =s B
O THASAI=HUFS) #4d Wd 2 AFFd =2 SPEAR, CM4, ESM4,
HiRAM, Doubly Periodic HiRAM, SHIiELD(fvGES), AM4/LM4 5°] )&
<H 38> SEOZALH(UFS) 23 i 3L AASU 2ES
oy 2 e I ES
AZE~=AE C9|o] ofZat M2 2lst XM GFDL 2
SPEAR al A|~cl FV3, MOM6, LM4
" A Ozl % S 22s 8% OEF f7|-shY 2% | FV3, MOM6, LM4,
7| pd AM4, SIS2
ESM4 =X, s X WA AskE gwodoh 7| &g ZEIF S| | FV3, MOMS6/with
23l QES AT K| A|AH D COBALT, LM4
GFDL 229 i 07| 2Ee2 224 7|5 ZEoN FV3 with hvd
HIRAM | £28 7|4 340 i3t HNE BE¥S FIsts 2ER IR hon-hydro
ar option, LM3
Uk
Doubl e o olero N N .
Pe:;d?:: Doubly Periodic HiRam2 Ci7| S2|stE HAESHY| fI8t | FV3 with non-hydro
O|AbS|El &l i
HiRam | & otE 2 option, LM3
. ST 714 ZEP AAH XX =0 Qo) Chet Dsid=
SHIELD(fvGFS) o= Alz%l =< o c Non-hydro FV3
ol Hi SV o Ze ZASh nElg Qsh
AMama | AM3 ElRAMoﬂ‘I H&rEl Cm4et 22 2 2= 4 ~
7] % |X +48 84 24
GFDLZ} & MAO|M AFRE= MOM ™Al iR 3| 7|3
MOME | mao) x4 -

* XF& : https://www.gfdl.noaa.gov/modeling-systems-group-public-releases/(2024. 10. 15. ZA4)

[E11] NOAA SHIELD % NOAA FV3
= NOAA SHIELD(A|F-X|Y =M I0f gt Aotz O AlXH)

- SHIELD= CHYgh AlZh 81 37 #20] 24X 052 & = U= Fv37|dte] 88 0%
A2Eoz Ut R ALHOM Dy THAHZ[O ~ 60AI2hH, 222 SHEIR2 ~ 109),
AZ 210 ~ 408) o2 2H 5 Ctot ofE2|A 0|0 XA FdE = US
TE A8 =2 0F HYe o= 21zt
SHIELD =7 UM O Global 13-km , 2% 91% 240 hours (10

days)

C-SHIELD HAHZ|~SHE| 0l 2EQ| At Global 13-km, O|=ZF# 3-km, 126 hours (5.25

7| o= +% 63 days)

35) https://www.gfdl.noaa.gov/modeling-systems-group-public-releases/(2024. 10. 15. Z34¥)
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TE A2 Z0} S e o= 7|2t
1 h 7
HiELD 72 MY LM o Global 13-km, CHAIZ 8 3.5-km, daGf) ours U7
CEERNVES % 635 yS)
season only
AE oF 30 to 90 days,
. (SEH HSY 0%, 59| BOid AXIQ1E with up to 10
S-SHIELD | .o X T cho] ZB U 2E-BA Global 25-kn, %1915 ensemble
AS xHg) members
43X DYAMONDE 22Y 2E3(Z
cu: =235 H =2 = = Ol =2 _ A K| =
X-SHIELD 2 8 (GSRM) Global 3.25-km , =& 795 40 days
R-SHIELD X Mot X9 zELAM) 7+ Regional 13, 3, or 1 km 54 hours
EH71-57| M2 71 o5, TA Global 13-km, 4.3-km first nest,
e oIsE sioF L Tl ACat ) 240 hours (10
Tele-SHIiELD T2 gE oot EMN A =ET, 1.4-km second nest for days)
OtAXIAE EX| 0|8 HEd Northeast Corridor areas, 91 & y

= NOAA FV3(Finite-Volume Cubes-Sphere Dynamical Core)

- MA E=1o] AM4 oF ZETt sSHIELDSE EM-AE 2t o5 22 S SPEAR |ET Zg o=
AAEE =3t I E GFDL(Geophysical Fluid Dynamics Laboratory) M % 7|2 ZEo| ZX

s34 30
- GFDL /3%t M& ¢
WIS
- AM4 2t SHIELD &2 ZM-AHE 7t o=F 22 S =ast GFDL M % 7|
S

4
= —
- Hilot fHEEHEELE sHEARH ~ tESOME Y

ok

H T 3H 2O(FV3)E2 JY A HZSYMUZ| AlZ2H0l8s 25

ot

2y

lo
Ol
12
Al
L

FV3: The GFDL Finite-Volume The FV3 Way
Cubed-Sphere Dynamical Core .: S e
= S >C t coupli
Lin & Rood 1997 T > ngs(:?;?onc;ueﬁflir;igency

FV horizontal solver focusing on ..*; 2 ove _f -

nonlinear vorticity dynamics
Lin & Rood 1996

Efficient 2D high-order ) PSP
conservative FV transport

Lin 1997 Efficient,
mimetic FV PGF

FV3 for the 2020s

Rigorous Thermodynamics
Flexible dynamics
Adaptable physics interface

Lin 1998-2004 FV core with “floating” Lagrangian
vertical coordinate

- Y

= \ S5
Harris & Lin 2013, 2016 i \ = AR
Variable resolution with two-way V e ] 6 @ / Putman & Lin 2007

t d Schmidt grid stretchi 7 \ t Scalable cubed-sphere grid,
nesting an midt grid stretching B ") .\‘
Ky R
y
5
L

doubly-periodic domain

Lin 2006, X Chen & Lin et al 2013
P
dvnamics

* Xt& : Lucas Harris for the GFDL FV3 Team, The GFDL Finite-Volume Cubed-Sphere Dynamical Core Structure and Usage,
28 Xtg, 2022
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QO #F8-AFA 71$¥s AECMCOE AleF 14

Y= T, dF 9F 23, g € AFALH 45 g4

O Alg} Halgid e &8sl 7% J?ﬂr—’;i 15, S H8 5

Mgsty 71 #Hete] MslE A=s57] g =8& FF

- Al2 299 HA A =100kmoN A 10~50km)7F AE3| S7istay Bl L R/FE F
Agsty ESAAL S AEFs)

- km TR SIHEE FAASE U4, S 8 HEE 2 Al 3HHs g8
3t A3 & =@ A FE2A 2F 100kno A 10~50km)oll A = Al
Ef ol GAES A U 2H1E D= 48 F3 ] A

e 10kn 3= AEH oA 1.0007] LS Ikn AT AEFo)A 179 U3 H&
QO g AFA2~Hd= AFA(IESP, Institute for Earth System Predictions)ol A&
CMCC 7% mdd d=Fe F4sta A43ta 28-S P49 d371& 2 A9
=TE A%E
- ESPY Fa 9RE e 2g

o 39 AMAA FA ol o2k UF 7R BdY L oS 4

e

« 22, A Bt AY =D A5 ARl

- A P K YANH mY
« HPC 2 295E ob7ldxo A 3 2de AHow B3] 9% oy 24 3 #es
% nF AR V1% @ BAHA FAE

L]
0

#9¢ 714 % 7% AgdoH AHESIWACHE #¥¢ 714 2 /1% 2dY

ARUEE A% ATAEE FASD F2 7% B9 7188 ALZD

O 39A ZEAE ESIWACE3E 53l 4 AA @4 2 /1% mdo] &itm AEdo]
ot A ddsiel WSk A1FAN 4 ARE AR vHE 2

e

36) https://www.cmcc.it/what-we-do/institutes/institute-for-earth-system-predictions-iesp (2024. 10. 15734%); CMCC, CMCC Annual
Report 2023, 2023

37) https://www.esiwace.eu/news/news/esiwace3-started(2024.11.12. 73 A); https://www.hpccoe.eu/esiwace/(2024. 11. 12. 7144)
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O PRIMAVERA Z=2ZAHE+= EU Horizon 20209 A= XY o} 1=

$9 715909 Bkl Ue AP BE
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o
o

- 1F RARE AT A FRD A
!

O /& A% 715 ZARCMAA AEHE B P 25-50mE 2§35, 73]
AFYS BT TR dolEHE BASE 5 J4HA A2 S AYF
0 92 MAE ‘2030 $XdB J1eAE FHALS 59 AF A3 24 AL, 4%

A= 4, 33 N=d 2 3

Q 20309 Asples HlkE 71 dF-o B9 AA(2018.08) oA ‘#BE - A
AdE g3 Bdd Zleid | IR &
AR wet o] ‘2030 FAAE TlsE FHAL o WY

O |F71F d53 #ddd d7= 7IWledT § 29, &8, toly #okz ¥

<E 39> €= 2030 FA|GE 7|S/iY SHA
?.

bt
Lo
off
W
-
i
¢

3] 3=39)

Hi
3
¥
o
re

@ 7] Y AR

GITEN : ASE KT ALY pHAo| B3t
- |A8 @ Y oy

NS UT | w S oS 7zl A L s WAkl o) B @7
(2 ) o B D Ch7| B HE AlAHO GlO|E S0 Bt 3T
s FHE AE EE 93 0fX AAH o) B o7

38) https://moc.ac.uk/projects/primavera(2024. 10. 15. Z34%); https://www.climateurope.eu/primavera/(2024. 11. 13. Z3A);
https://www.primavera-h2020.eu/about/project/(20224. 11. 13. 73 A1)

39) IMA, JMA® s NWP Strategic Plan Toward 2030, 2018
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Z[87lg T | = DS X 22| A0AML| HY ZMHHY =RM)Se A%t 71y dldof A o
(=2l) » 2922 gl nzgtof 7|05t A5Y AT
s X BUO| 0% HUE FHS Y3 M RS UA WA HU
w2y #F0 7[xct )o2E, 71§ L Ol=2a Y AN
ATFH - OOlH s=t 7|1t &5 oY 7|ge nkeiof 2 AF(|Y 25 AT
Z187lsdg | = 2 HOlES 33 R A MY 7|eo 1k}
(HIOIH)  KpMCH Oj-27Y OOl St & ddE Al2Ee nEs)
» O Syl 2E dAY HALUE n052 et XY #F dd 7lee
AFFH : 71d-71= oF52 Ate| FX &S0l 1= 0|80 et e (F BE: S8
|y dpe)
S87lddT | » FF W XY 7|z ZEO| 2ot N HAY2l M - oF0 2ct AT
w A0S HHEO HZESE VY S LS et
w Al BA 232 ot - et E dHATIE V1Y - 7l R 28
* Xt& : JMA, JMA's NWP Strategic Plan Toward 2030, 2018
(1] JMA siL7|= o5 A7
" S XTALH 2Y A7
=R e A7 U8
" ABZ AAYS IHYER B JHs K| A2Y 2ES usozy
1LEIRE 2| o | RE 7 olX Zater ;A Jlsusiel MMl Hae HOlse J|4T|E of
aHo| 88 hse 7| HO BLE FHI 2AUY La
Aad ZE JHY AT | @ oY 2go| HES ATj 11 AT ALY 240 EFS HES| BIY &
£ 29 1%2 28
or e oo o | CHESE AIBZE AAU0) T3 B ofF 7B JLEoRM, LR FH |
2. 51 0|5 7|=2l JHE o| 2} BIA+ Xt =2 oo
o 5t S1Aro] Feol | 3¢ HyoL, BY| WES Y
[« A2
T am @m | = OEMel He Alade] DEs U J|S ME ofZo|Lt YE Feiol B 2o
. ot Yol 13}
3.8 O of7| sy et
Alaol HlolE Suiof | » X7 AlAEO WA 14 @400 SjY U 7] Y 2 A2He| HolH S8
B3 A
=_HA = o|s}
iy A TN, | - nleel s o AAHE SI% e Sy @R 2 olof ot Tk
T aa T | AT e gy
5.Ci7) D|2 Aol ZhAl | = B1et £ BHO| HYS S8 KT ALY RUO| WAL £X|Lp 1EYS
o= 7|&nt 7|A7|E Y 52 LFLESE KT 23 oF 59 /4
ol B AT | W J|Y AR(HK| O, #H V|4 5)o HUE Y42 S8
* A& JMA. IMA S719FA 22024 ~ 2028). 2024
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1. A2 At x| 7| AlS| HEL: MEYG| HESIHA Tl
DO oSt BN Yol | m XYAZEE) LA L 7| BE O|F Y2 Frte =0 7|0
MOS0 2ot AT | o mdof ojgt AlgaolM HItE HIEOR DjA-AA Y| HAM HAo| KT 2
ootof mE ool HFAHLIES 73
n 52, 32, oiHof ot ot 84 S et Yo olF2|A3 HIto 2ot +¥
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g7z R 28 o 280 et LH¥S S VY77 flEs 0|1 Ale| BH 232 HH ¢
o 2 Mg gl 719
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Q (dulgoeh) T2 YAEEY, ‘ojx-2° AEe S 7153} =35t A5,
T, ol 2 AAAHNE AIR =
O (ECMWF) NWPe} AlHAI#Y) Asst 3~6F 7]
Wrxo 7| e FAY HORE Ve, g AT

O UAY ol NFFRAM 7F01L, F5, B3 PSS A5 54 W
dal A7z SAMEL wE gt FAY HEeM FE & Fold,
BYRFEE dFM AR F

_56_



M2 g olg 24

..I
o —

Al @A 3

ForeCastNet(’22.2.) ©]
_ 3015 o]}\l-

- NFAE prRde

X
T
o)

T

42l ERASE Sy, t7|XH 4 of B(7Y)ol A]

Al A5=de i, dA
07F EEH =

ClimaX7} <€, 2F7H = 45+,

_57_

1071719 FA 02 P921Y(CNN, VIiT, GNN, Transformer)7| S 283}

Al=d =2  NVIDIA



m
s
02
~
40
(=]
%
na
E[i
1
‘

4]
re
Olet

O @EIFE %) Web of SciencedOo A 201504 20243 7+ B =% HA Az}
ZF 238599 =wo] AAESGoH, o] F deHeE Azt #H Jde =7

O FolAloKEast Asia), #3fl(Yellow Sea), &3ll(South Sea), &3ll(East Sea), El¥ %
(Pacific Ocean) 5 <

O dlgdeze] F47] dF FES 98 3, 6714€, SeasonalZ 7|7+ A

0 Z4 AH Al 1

(“sea surface temperature” OR “SST”) AND (“El Nino” OR “La Nina” OR “Southern Oscillation Index” OR “SOI" OR
“Pacific Decadal Oscillation” OR “PDO" OR “ Pacific-North American Pattern” OR "PNA” OR “Madden Julian Oscillation’
OR “MJO” OR “Boreal Summer Intraseasonal Oscillation” OR “BSISO" OR “Pacific-Japan Pattern” OR “PJ” OR “Indiar]
Ocean Dipole” OR "“IOD” OR “Eurasia Pattern” OR "EU” OR "Circumglobal Teleconnection” OR “CGT" OR "Arctig
Oscillation” OR “"AO" OR “North Atlantic Oscillation” OR “NAQO” OR “Scandinavia Pattern” OR “SCAND" OR
“Quasi-Biennial Oscillation” OR "QBO") AND ("East Asia” OR "Yellow Sea” OR “South Sea” OR "East Sea” OR"Pacifid
Ocean”)

) Z4 AH Al 2

o=

(“sea surface temperature” OR “SST”) AND (“East Asia” OR “Yellow Sea” OR “South Sea” OR “East Sea” OR “Pacifig
Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

o3 (PNA), wE-=8dsMIO), 52
2 =2HI0D), H=3135(A0), A5 2dF7] I-5(QBO)

BH /Bl
AL -2t LFEL Nino-La Nina), =&HElI-SX|4=(SOl) 21
SEfEY MEF7| TS (PDO)
EfE¥-=0| IfE(PNA)
ojE-=2/2t ESMIO)

o | W |

40) Web of Science 744(2024.10.02. ~ 2024.10.29.)
4D) A, ditzolA AA7IE T A Yehue dedes WEe 54, 2019
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Wind stress
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deep-cycle turbulence
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O &A= Web of Science42ol| A 201580 A4 2024 7+ & =8 A2 Az = 119
o] =8| AAEROH o] F T AP}t #H s =7 28 By

QO FolAoHEast Asia), &3l(Yellow Sea), F3ll(South Sea), =3l(East Sea), EjH F
(Pacific Ocean) 5 A9<& 34

QO &7 9= FES 93l 3714, 671€¥, SeasonalZ 7|3+ A

O ZHMAl q
(“marine wind” OR “ocean wind”) AND (“El Nino” OR “La Nina” OR "“Southern Oscillation Index” OR “SOI" OR “Pacifig
Decadal Oscillation” OR “PDQO" OR “ Pacific-North American Pattern” OR “PNA” OR “Madden Julian Oscillation” OR
“MJO” OR "Boreal Summer Intraseasonal Oscillation” OR "BSISO” OR "Pacific-Japan Pattern” OR “PJ” OR “Indian
Ocean Dipole” OR “IOD” OR “Eurasia Pattern” OR “EU” OR “Circumglobal Teleconnection” OR “CGT" OR "Arctig
Oscillation” OR "AO” OR "North Atlantic Oscillation” OR “NAQO” OR “Scandinavia Pattern” OR “SCAND" OR
“Quasi-Biennial Oscillation” OR “QBO") AND (“East Asia” OR “Yellow Sea” OR “South Sea” OR "“East Sea” OR "Pacifid
Ocean”)

Q M4 2
(“marine wind” OR “ocean wind”) AND (“East Asia” OR "Yellow Sea” OR “South Sea” OR “East Sea” OR "Pacifig
Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

Q 4% #H =% B4 Ay} East Pacific Sea Surface Cooling & 21417] ZH}
AT FH 293 F3, AT 2d5Ut dFel ol e AoE YE

<HE 42> FAMHIIH - of

oftl

3y T

AL -2t LFEL Nino-La Nina), =&HElI-SX|4=(SOl) -
SEfE Y HEF7| TS(PDO) -

EfE -=0| IfE(PNA) -

o E-=e2/2t TSMIO) -

HEH AZEU ZI=(BSISO) -

EfE - T E(P)) -

=
=L A=XHIOD) -

==

Fe2tA|OF T & (EV) -
SEX| T 4 A2 O §(CGT) -

AZHC|LtH| O I B (SCAND) -
g4F3H 2" 7| 715 (QBO) -
* MOIRIY =8 42 & =2 Jf4t 2UK| T £ QS0 : B =20|A 02 JHX| MHIKII EEE HR)

42) Web of Science 741 <(2024.10.02. ~ 2024.10.29.)
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East Pacific sea surface cooling ™ 21A4|7| X8t x|+ BEH 2ttt £3} 1
X+ 2zt 1

Mgt =

al N2 & =% N5t 22X 2 = UAS

Ho

O (F3) Web of Sciencetdol A 201504 2024 @ 7+ #ed =% AA Azl F 5979
E=Ro| AAE oW, o] F fFouty APl B e =8 9HS EA

Q BFolAloHEast Asia), 33l(Yellow Sea), d3l(South Sea), s3l(East Sea), EJHE ¥
(Pacific Ocean) & A4< 34

QO T&7] 9= 7S 93l 3714, 671€¥, SeasonalZ 7|3+ A

(Ea] folmtn AMY
O AMA 1

(“ocean wave height” OR “wave height” OR “significant wave height”) AND (“El Nino” OR “La Nina” OR “Southern
Oscillation Index” OR “SOI” OR "Pacific Decadal Oscillation” OR “PDO" OR " Pacific-North American Pattern” OR
“PNA" OR “Madden Julian Oscillation” OR “MJO" OR "Boreal Summer Intraseasonal Oscillation” OR “BSISO” OR
“Pacific-Japan Pattern” OR "PJ” OR “Indian Ocean Dipole” OR “IOD" OR “Eurasia Pattern” OR "EU” OR “Circumglobal
Teleconnection” OR “"CGT” OR “Arctic Oscillation” OR "AO"” OR “North Atlantic Oscillation” OR “NAO" OR “Scandinavia
Pattern” OR "SCAND" OR "Quasi-Biennial Oscillation” OR “QBO") AND ("East Asia” OR “Yellow Sea” OR “South Sea’
OR “East Sea” OR "Pacific Ocean”)

O ZM4 2

("ocean wave height” OR “wave height” OR “significant wave height”) AND (“East Asia” OR “Yellow Sea” OR “South
Sea” OR "East Sea” OR “Pacific Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

HE 7H
AL r-2FL|LF(EL Nino-La Nina), ZXlI&EX|4=(S0OI) 2

SEfE Y HEF7| TE(PDO) -
Ef E F-=0| If B (PNA) 1
ojE-=2/2t TSMJO) -

HEH AZEUY ZI=(BSISO) -

43) Web of Science 741 <(2024.10.02. ~ 2024.10.29.)
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O GIF) Web of Scienceddoll A 201504 20243 2+ #d =8 AN Azt ZF 13299

T =1
=0 AAEAoH, o] F alF Ayt #E A+ =F 41S &4

QO FolAoHEast Asia), &3l(Yellow Sea), F3ll(South Sea), =3l(East Sea), EjH F

QO =&V d= FEL 93 3/MY, 67§€, SeasonalZ 7]7+& A3+
Q dF= Tt =Y AFE AN AA 11y

Kuroshio current, East Korea warm current, Yellow sea warm current, Tsushima current

Q ZJdMAl 4

("ocean current” OR "kuroshio current” OR "east korea warm current” OR "yellow sea warm current” OR "tsushima
current”) AND (“El Nino” OR “La Nina” OR “Southern Oscillation Index” OR “SOI" OR “Pacific Decadal Oscillation’
OR "PDO” OR "Pacific-North American Pattern” OR “PNA" OR "Madden Julian Oscillation” OR "MJO" OR “Boreal
Summer Intraseasonal Oscillation” OR “BSISO" OR “Pacific-Japan Pattern” OR “PJ” OR “Indian Ocean Dipole” OR
“IOD" OR “Eurasia Pattern” OR “EU” OR “Circumglobal Teleconnection” OR “CGT" OR "“Arctic Oscillation” OR "AO’
OR “North Atlantic Oscillation” OR “NAO” OR “Scandinavia Pattern” OR “SCAND" OR "Quasi-Biennial Oscillation’
OR "QBO") AND ("East Asia” OR "Yellow Sea” OR "South Sea” OR “East Sea” OR “Pacific Ocean”)

Q ZM4 2

("ocean current” OR “kuroshio current” OR "east korea warm current” OR "yellow sea warm currents” OR “tsushimg
currents”) AND (“East Asia” OR “Yellow Sea” OR “South Sea” OR "East Sea” OR "Pacific Ocean”) AND ("3 month’
OR "6 month” OR “Seasonal”)

44) Web of Science 741 <4(2024.10.02. ~ 2024.10.29.)
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(&3] A4

D ZMA 18R U deBeE
(“sea surface temperature” OR “SST”) AND (“ocean current” OR “kuroshio current” OR “east korea warm current” OR “yellow
sea warm currents” OR “tsushima currents”) AND (“East Asia” OR “Yellow Sea” OR “South Sea” OR “East Sea” OR "Pacific
Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

D ZMA 2 SIAE U oF
("marine wind” OR "ocean wind”) AND ("ocean current” OR "kuroshio current” OR “east korea warm current” OR “yellow
sea warm currents” OR “tsushima currents”) AND (“East Asia” OR “Yellow Sea” OR “South Sea” OR “East Sea” OR “Pacific
Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

O ZM4 3: 543 U |Felon
("marine wind” OR “ocean wind") AND ("ocean wave height” OR "wave height” OR “significant wave height”) AND (“East
Asia” OR "Yellow Sea” OR “South Sea” OR “East Sea” OR “Pacific Ocean”) AND ("3 month” OR “6 month” OR “Seasonal”)

D ZMA 4: SIME U aBeE
(“marine wind” OR "ocean wind”) AND ("sea surface temperature” OR "SST”) AND (“East Asia” OR “Yellow Sea” OR “South
Sea” OR "East Sea” OR "Pacific Ocean”) AND (“3 month” OR “6 month” OR “Seasonal”)

Q AMA 5 s|+HR2E, jH4E U footn
("sea surface temperature” OR “SST") AND (“marine wind” OR “ocean wind"“) AND (“ocean wave height” OR “wave height"

OR "significant wave height”) AND ("East Asia” OR "Yellow Sea” OR "South Sea” OR “East Sea” OR “Pacific Ocean”) AND
("3 month” OR “6 month” OR “Seasonal”)
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Lt. NWS NCEP CPC(0O]=3)46)
0 NCEPY] ZF ¢ EA 28 CFSv2E A83t9 Nino alg ¥ HAAF 3fFAL
oz g INL/3NE DRHARE AFF
Q 9= F9 : Nino(dUYx/z2lvk ZHAD 3=(Nino 1+2, Nino 3, Nino 3.4, Nino 4), A+
O Azt 71ZHF7] - DREOY %), /ML 13 &)
Q dx e dAHJRGEIFALE o)
- RY 137 T E yirol A EA
- MY I FROE o] A EA

- AEY FH oA ol 1Y A=, AHAE AT
QO & A - AR 7]BINOAA, US Navy), 71%F AGA}, sk #Hskxt, 874 oA,
#4 4+d(Fisheries, shipping, energy) &
@ Last update: Thu Sep 26 2024 @
NWS/NCEP/CPC Initial conditions: 06Z23Sep2024-00Z26Sep2024
2 seasonal SST anomalies (K) NWS,/NCEP /CPC

CFSv2 monthly SST forecast for Oct2024

Normalized monthly anomalies

P

Initial conditions: 130ct2024—220¢2024

Dec—Jan-Feb 2024/2025

Monthly anomalies (K)

0 60E 120E 180 120W 60W O | .o

60E  120E 180 120W 60W 0 60E 120E 180 120W 60W O

* Xt& : https://www.cpc.ncep.noaa.gov/products/people/mchen/CFSv2FCST/monthly/(2024.09.27. ZAH);
httos://www.cpc.ncep.noaa.aov/products/CFSv2/htmls/albSSTe1Sea.htm|(2024.11.27. ZAH)

[A% 20] NCEP Sli+=H2E =22 HIF17HE dI5Eh, 37HE M=)

46) https://www.cpc.ncep.noaa.gov/products/CFSv2/CFSv2seasonal.shtml(2024. 09. 21. zAY);

https://www.cpc.ncep.noaa.gov/products/GODAS/(2024. 09. 21 7 AY);
https://www.cpc.ncep.noaa.gov/products/people/mchen/CFSv2FCST/monthly/(2024. 09 .27. 73 4%)
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ECMWF Seasonal Forecast System 5
Prob(most likely category of forecast SST) DJF 2024/25

Forecast stad is 01/11/24, ¢limate period s 1993-2016
Ensembie size = 51, climaie size = 600

<----Prob(below lower tercile) Problabove upper tercile) ---->
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180°W 150°W 12°W 20°W 60w "W (53 WE 6'E 90"E 12°E 150°E

* XFZ : https://charts.ecmwf.int/permalinks/sea-surface-temperature-seas5-25295(2024.11.27. 4444

[AZ 211 ECMWF Ssi+H2% 3708 o=

47) https://charts.ecmwf.int/?facets=%7B%22Range%22%3A%5B%221.ong%20%28Months%29%22%5D%2C%22Type%22%3A%5B%
22Forecasts%22%5D%2C%22Parameters%22%3A%5B%22Temperature%22%5D%7D(2024. 09. 27. 73 4¥);
https://charts.ecmwf.int/products/seasonal_system5_standard_ssto?area=GLOB&base_time=202410010000
&stats=tsum&valid_time=202411010000(2024.10.07. 73 4%)
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ECMWF Seasonal Forecast SEASS
Hurricane or typhoon Frequency DJFMAM 2024/25
Forecast start reference is 01/11/2024 Cimate (initial dates) = 1993-2022
Ensemble size = 51,dimate size =750
I Forecast mean e Standard deviation [l Climate mean

e o ws o o woe woe = WOR WOW  MOW  GOW  WOW oW ww ow o

Nd Significant Svlﬁ:al -ll 5%

* XF&E : https;//charts.ecmwf.int/permalinks/hurricanetyphoon-frequency-long-range-forecast-seas5-5327(2024.11.27. &)
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cl. Met Office( =3)48)

O Forecast Ocean Assimilation Model(FOAM)€ A}£3te] Nino 319 2 | XY
ArHes oo Ut /e BEJRE AFF

QO 9= F9 : Nino(dY /gty ZHAD 3= (Nino 1+2, Nino 3, Nino 3.4, Nino 4),
do gAY, A=, du ElH Y
O A4 71HF7] - 671 L(E 13] ¢3E)

O &8 o : Copernicus Marine Service, European Space Agency, ECMWF &

Images last updated 2024-09-11 08:05:33 September 2024 Nifiol.2
Month
September 2024 v 4 Ninol+2
Region sl
3
(O Nifo3.4 > 2
£
2
O Nifio3 < 1
3
s
(O Nifoa g
£
@
@ Nifo12 9
“g Percentiles 5 to 95
@ -2p Percentiles 20 to 80
& Percentiles 40 to 60
-3} — Forecast Mean

— Observations

-4
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

* XFE : httos://www.metoffice.aov.uk/research/climate/seasonal-to-decadal/apc-outlooks/el-nino-la-nina(2024.09.27. ZAH)

[A3 22] Met Office SH+H2E 670E 0|Z(Nino 1+2 A&l

48) https://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/gpc-outlooks/el-nino-la-nina(2024.09.27. 7 4Y)
https://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/gpc-outlooks/atlantic-indian-ocean(2024.09.29. 73 4%)
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SEASONAL OUTLOOK FOR OCTOBER, NOVEMBER AND DECEMBER 2024 (OND)

The signal from the C3S seasonal models for Ireland during the OND period is for slightly above average
temperatures. Rainfall amounts are less certain with the possibility of precipitation trending near average overall.

Mean temperatures during OND are signalled to be above average overall. Temperatures are likely to trend between

0.2 and 1.0°C above average over the three month period. However, there is an increased likelihood of colder periods,
especially during December.

The rainfall forecast is less certain with no clear signal for above or below average rainfall overall. There is potential
for wetter and drier spells within the three months with a slightly higher likelihood of drier periods during December.

The sea surface temperatures around Irish coasts and over the North Atlantic are expected to trend slightly above
average during OND, ranging between 0.2 to 1.0°C degrees higher than normal generally. Sea surface temperatures
are expected to be closest to normal in October, with a gradual increase in anomalies through November and

December.
<Bi|$Her 374 CHEO|E >

* At&E : https;//www.met.ie/forecasts/monthly-forecast (2024.09.29. ZAH)
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* Xt& : http://www.bom.gov.au/oceanography/oceantemp/sst-outlook-index.shtml(2024. 11. 28. ZAf)
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Coral bleaching

Elevated sea temperatures are the primary cause of mass coral
bleaching events. Bleaching is a stress response of corals, during
which they expel their zooxanthellae during unfavourable conditions
giving rise to the typical white colouration observed. Aside from
temperature, other stressors such as tropical cyclones, freshwater
inflows and anthropogenic pollution can also induce bleaching butto a
far lesser extent and generally not on large spatial scales.

Bleaching has been observed on the Great Barrier Reef since 1982
with severe bleaching events occurring in the summers of 1998, 2002,
2006, and more recently 2016-2017. Mass bleaching from thermal
stress was also observed on Ningaloo Reef in 2011 and Scott Reefin
2016. Major bleaching events in Southern Hemisphere reefs (Pacific
and Indian Oceans) tend to occur in February to April, with a lag of up
to a month in the bleaching response of corals following thermal
stress. Mortality appears to increase with the intensity of the bleaching
event, which is determined by how much and for how long
temperatures remain above the maximum mean summer
temperatures.

Bleached Staghorn corals

Image courtesy of the Grest Bamier Reef
Msanne FPark Authority (Commonwesith of
Australis)

Seasonal forecasts from coupled dynamical climate models such as

ACCESS-S can be used to detect anomalous SSTs several months in advance, allowing for proactive
management responses. These products have revolutionised the way in which coral bleaching events are
monitored and assessed in the Great Barrier Reef and Coral Sea. For more information on coral bleaching
refer to the Great Barrier Reef Marine Park Authority

For satellite SST-based nowcasts for coral bleaching risk see ReefTemp Next Generation.

* XtZ : http://www.bom.aov.au/oceanoaraphy/oceantemp/sst-outlook-coral.shtml(2024. 09. 29. ZAH)
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50) https://www.data.jma.go.jp/gmd/kaiyou/data/db/kaikyo/ocean/forecast/month.html(2024. 09. 27. ZAY);
https://www.data.jma.go.jp/kaiyou/data/db/kaikyo/knowledge/move_jpn/system.html(2024. 09. 27. 73 2¥);
https://www.data.jma.go.jp/kaiyou/data/db/kaikyo/knowledge/move_jpn/tech_note. html(2024. 09. 27. 7 A})
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* Xt& : https://niwa.co.nz/climate-and-weather/sea-surface-temperature-update/sea-surface-temperature-for
ecast-august-2024-january-2025(2024.09.22. Z4AH):
https://niwa.co.nz/climate-and-weather/seasonal-climate-outlook/seasonal-climate-outlook-september-november-2024
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51) https://niwa.co.nz/climate-and-weather/baseline-tables/north-north-island/rainfall-sep-oct-nov(2024. 09. 22. 73 4¥);
https://niwa.co.nz/climate-and-weather/sea-surface-temperature-update/sea-surface-temperature-forecast-august-2024-january-
2025 (2024. 09. 22. AHAY)
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* Xt& : Lan et al, (2020), Influence of oceanographic and climatic variability on the catch rate of yellowfin tuna(Thunnus albacares,
cohorsin the Indian Ocean, Deep Sea Research Part Il: Tropical Studies in Oceanoaraphy, p.175
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52) Yu et al.,, Ocean warming-induced range-shifting of potential habitat for jumbo flying squid Dosidicus gigas in the Southeast
Pacific Ocean off Peru, 2018
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53) Li et al., Spatiotemporal analysis of marine environmental influence on the distribution of chub mackerel in the Northwest
Pacific Ocean based on geographical and temporal weighted regression, 2024
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NOAA Coral Reef Watch Skm Bleaching Alert Area Maximum (v3.1) 1 January 2023 - 11 August 2024
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* Xk& : Marineauet al., Predicting malaria outbreaks from sea surface temperature variability up to 9 months ahead in Limpopo,
South Africa, usina machine learnina. Frontiers in Public Health,25, 2022
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* XtE MO 9, M&up sfy7|40] MEr dEAanzo| O/l Fgkof] e A4 HHE siA, 2021
[13 43] siL7|&4 0] IE FOCRt SOG2| HztE
Q S@9a(Extreme wave height)e] I+, #F, d52 A i Asfol i3t &3}
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55) Samayamet al., Assessment of reliability of extreme wave height prediction models, Natural Hazards and Earth System
Sciences, p.17, 2017
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* Xt& : Samayamet al, (2017), Assessment of reliability of extreme wave height prediction models, Natural Hazards and Earth Systerr
Sciences,17.

[ 44] Relotn MAHE H|3(peak)2] HMA 2EE

-9 F8 FRAA 54 4 B folva YARGE/1114me] tF 23}
SE®%) A= v Fo YER =

<E 49> =stntn A|Zgo]/d At

HS

Threshold

North Atlantic North Pacific Southern Ocean

Jan. Jan. Jan. Jan. Jan. Jan. Jul. Jul. Jul.
DB-BR | AM-BR | AM-GB | BU-SP YK-SE KH-LA | RO-SG | CP-ML | HB-VP

> 5m 29.12 27.65 19.06 15.55 3543 2291 13.54 44.78 2342

> 8m 5.95 5.18 2.91 1.70 5.71 3.38 1.07 6.80 2.80

m 1.13 0.89 0.43 0.15 1.05 0.55 0.13 0.99 0.24

> 14m 0.07 0.05 0.02 <0.01 0.09 0.05 <0.01 0.04 <0.01

* X2

Samayamet al., (2017), Assessment of reliability of extreme wave height prediction models, Natural Hazards and Earth
System Sciences,17
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* Xt&E : https//www.hdhy.co.kr/news/articleView.html?idxno=16773(2024. 10. 13. ZA);
https://news.skecoplant.com/plant-tomorrow/15703/(2024. 10. 13. ZAl);
httos://www.diaitalbizon.com/news/articleView.htmI?idxno=2330655(2024. 10. 13. &)
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* Xt& : Dutheilet al., Characterization of south central Pacific Ocean wind regimes in present and future climate for pearl farming
application, Marine Pollution Bulletin,160. 2020
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* Xt&: Dutheilet al., Characterization of south central Pacific Ocean wind regimes in present and future climate for pearl farming
application, Marine Pollution Bulletin,160, 2020
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http://www.bom.gov.au/oceanography/oceantemp/sst-outlook-map.shtmil(2024.09.29. ZAH)
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2= 71d4,
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popular science, https.//mmw.popsdi.co.kr/news/articleView.htmi?idxno=21052 (2024.10.08. ZAH

NOAA NESDIS,
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St A2, www.hani.co.kr/arti/science/science_general/517655.html(2024.10.28.

Global Climate Observing System (GCOS),

https://gcos.wmo.int/en/essential-climate-variables/

- 194 -

74 AH)
= R |



THr
I




rz
MO

Jt dEXA

MO

H=1 HYIISOIE MHIA HLES Y
Jl. ZALH IR

+%, A% 7|7k, ECVs, AT
4A W A&7 94 3

(=) P FAS Aulz B
711%4 Fa4 2 AR, 9% 5
Q () ALY WY 2 A AR
0 (17 2024 89 6Y el 23
0 (£9A) 339, 1447 aairBe) Hd Fof RS} 169, 9% AE} 179

-

X A=
= T,
=4

[¢]

of o

r.?hrﬁ.
N, do

N

(B9 B, 5 4289)
2% ol 39

117154 16 0| Y
3,9% 10, 30%

Ly &
=]
IR 16, 48%
17,52%
6~104

8, 24% 514 0|t

12,37%

A F8 U 7e 58, 83 5, AR F4, A9 7|3, ECVs, A7/
Z8A4 9D ANFA, 9F = 5 10 59 U3 7+ A&

F7F-d S Aul 2ol T ZerE 2A 5 Zdd BAE A Ve BEFe

‘:]'O-T’Jrﬂ%

bl

- 196 -



o
=
nE
1H
Kio

b
KIr
=
frin
il

Fur L}

AIr

-

ofl

tjo

KIr
=)
o

o0
10

<My
ol 7
=

X
IH

= oK

MH| 2 J|&E2R

=

=

off

-
[=]

67> L=

<H

<

pall

<

AIr
@

A
=

+x2Y 7

=

ol =5

-
o

T

1-2. ¥

EFSEIPIES

205 29

1-3. ST

{il

B0
ok
Kir

il

<l
fir
o+

e

=
=

of

—-
[=)

T

1.

SHE7|

23 Vs

l

)

=

e, &8, oA

O
g7 Y fEM, 22t &

= At

—

r

2He
Mupas
S oo

7
;T

IH A
=

(f
© M

o= =22l ME
=]

—_
[=)

-
=

&7

ch

- O
E=1

of

2 HE MHA 7l
- 197 -

A
=

=
o 7

=

of
=
<= o

o
<
o
<
-
o
<

2| 7]

t

prij
i

2-3. S 7|
3-3. S|

A

w 2-2. {7

ol =

s
7|&E

2.
AL

S|

3



Lt M2} dEZA MR W8
Q L7 TS Au)2 7]

Q sgrIFd e A

3
= vl 7)esr
3.24%4, s F71%5

S DA EE R 2

71545 22 7€ 3154, siIFdS HE Ak Anx T

3.15

S 71439 B BA

A B T=9] o] o)
339 3.24 . 3.24 3.33 3.21 EICE
’ 3.00 3.03
I I 2.73 2.73 261
1.1 1.2 1.3

. 2. 2.1 2.2 2.2 3. 3.1 3.2 33
AL7IF0S HL7IR0S HL7IRHS LIRS LIRS YIRS YIRS HAIIFS HAVIF BY MAVIFCHS HLVIF oE
2EJE XEFEIIE FANREIE 2E X oL AM2E FHE ER B ZE Y AA 2ME BEYoloist d¥Qlx e &
& YihMu|A 229 & & & ofsl 7I=
&

&
[23 96] sHL7|=0=

- 198 -



O P TS AT oy Aesol tF - R AEIY] GRS B Bu, AF) TS BA )&l 9%
AEste] B4vh MR AEARD AL 2 B5081)E Hol7}
s mgs

3.44

3.24
30%.94

3.63
3.44
3.31 3.24 3.3 3.31
|3“ ‘3I‘ ‘306 306‘ ‘EI' | | ‘31 2 .
1 1.1 1.2 13 2. 2.1 2.2 2.2 3. 3.1 3.2 33
A7 Z0F HY7|20F sHE7|=0= s E7|20F s L7|= LMl sl L7 20F siA7|= ol
dgox s

0|

HU7IFOS HYZIFOUS HYTITAS HYTFOS HY7IF0IS
29 7jg A4 I +NRY e BY Nz HM AAY  FEEY  FEEY  ENE  SHoodE My
g WMAMHA  3H2¥ BAAJE AAE olsh Zl& I
e %

. L-2|F HMEZL 7} H

[A% 97] SHL7[F0F MH[A J|EaE

- 199 -



0 AP FAZ A2 TedR

O Y N FAZ Mulze] AAF Byl 7%
- 10 oWty SRd ASE B,

ol

A= 103 o|Ul7F 75% % ZAF =,

71 &S 2l 7= 73%, 7] A5

AR AL AH 2~ 7]E 85%, YT Td = BAY)SE 85%

- AR ] 7EAx 32X &GS

GER)
MY7|E0= MHA 712EFEh 1. L7 [20E 22 7|&
16~20', 16~20'4,
~1ELE
1~158,  13%) 5 O|Ly, 2(6%)
4(12%) -
7(21%) B 5 O|LY,
- 13(40%)
6~104, 6~104
21(64%) 1 1(33;;
(+]
2. LT[0z HE MAMHA 7|& 3. si¥7|Z0Ix 2 J|&
- 16~20'4, 11~154,
11~154,
° 1(3%) 5(15%) 51 o|L,
4(12%) 541 OfLf
' 11(33%)

11(33%)

6~10'4,
17(52%)

6~104,
17(52%)

(A% 98] MT= CiH| SHA?7|F0|SF MH|A J|&HX}

Q 71873 W §371FAF Anjx din] F7| =S Mulze Zledas 108

o7} 83%= ZAH

O 10d ozt SHI A5 EH
AE AL Au| 2= 7= 85%, S

O LTS Aul2e 37| T



(Bl : )
SHE7120F MH|A 7|=2(FE) 1. ¥7|20F 2 7=
2715, 16~204, E7}s,
11~154, 1(3%) 16%)  13%)
5(15%) 5 OfLy,
10, 30% 1~154,
'l (+]
12(36%)
6~10', 6~104,
17, (52%) 14(43%)
2. S{Y7|20F HE MAMHA 7| 3. Y7120z 2 7|=
27}s, 16~204, 275,
0,
11~154,  13%) — 1(3@) 1(3%)
4(12%) 3(9%)
eI
51 ojuy, 54 olt,
14(43%)
16(49%)
6~104, 6~104,
12(36%) 14(42%)

[A3 991 7|&4H W SY7IF0|= CHH| sHE7[20S MH|A T7|SH AL

Q AF7FAS ARls 7)e AL TF84-T95E], TE84-AF48] &4
AMulzziEe] ATAE B2 - Y=2E $24-

A3 A3, Faxe] FF 6.39¢ Wste] A==
H, A7NEe] AFdLE 55002 5
9

(@)
ol
o2
N
o
2
N\
oL
>

b
w
(o)
(N
it
me

—o
Y
o iy
do
e
%
oY
N
T
-y
AN
i
i
N
i)
)
©
o2
N
T
-y
AN
td
"y
N

- EE GF BEHE AIIFAS 247 AL o AFEACl e
Q 3|75 SF AR FH A= FFUIEAD : 7 Fd S Zd 7= 41%.
F7|FASAHRE ALt - AR 2T E 24%, ST A5 E47]< 35%,

- 201 -



ATNY WIt: FRY-UFE 24 AL 27 : BRY-NSY 24
680 550 ey
= MR Ji=-® ®mC HENEHEZ =472
1&:784 S E L = &2 EHE 1 = SISTIE-:
6l @ 200,658 ) |
= =0 — B30 =m NS IZHEEZE 7|
g E3 o = ® 51524
£ 640 @ 382630 g 20 @ =067 '
8 HUVZHZ 24 7)% S
E ® 37362 0 e1p
30 20 B 3
of < __
Ko QEHEL R ER R L -
ne ® 200557 sop | SIE7IZ0E BE S4-HHA 7S
@ sossEs
_ s20 - = — - -
360 3.70 380 390 400 310 430 = S LI ; = =70 =80
HE & (performance] Eggl”“e“sesm'
[AE 100] SHE7|20F MH|A 7|5 AFHE HI7L2F(P-NU £4)
O AMrlx 849 LAHEY HE
O 717439 71T SA=HA 4F2EE AY7|FdS i O Fo8-AF4-
o 5 =] 2= = = o 5 o
7FesAde vt 27, O dgHE 25 - Q fdF - O 7Y I3 o= §
A7 e AR FAE
= = 2=~ [e) = [e) =]
- 53], AT 25 FAA-AFgAH-7FsAEel €53 ABRE, JHE A8
Tl oF & Hof
- T H T HaeE T AlgAel visl JheAdol tha Wol ZlsviE B8
MHI2 o 37 249| F2d-Aad &4 MHI2 o 370 249 F24-7lsd &4
6.60 6.60
| N =98 N e =)
a0 JEIEHE san oo a0 JE N e e
@ (6.48,6.33) @ (648, 6.36)
. 620 3 6.20
g 514 E 5
‘% 6.00 . (6.24, 5.94) §6.00
2 O
136 5.80 130’ 5.80
o T JJo
< 5.60 %El.um & 5.60 so|mn SaZ
(6.03, 5.52)
e - @ (603,545 @ (6.24,5.45)
5.20 5.20
5.90 6.00 6.10 6.20 6.30 6.40 6.50 6.60 5.90 6.00 6.10 6.20 6.30 6.40 6.50 6.60
38 d(Importance) 382 ’d(Importance)

O

[A3 1011 7[R0 SA2-HM L&

Q Y71 FARECYs) NG %
SRR E N RN ]
s} BB G, e R
SHe9E AU

= 2 HAE
d3 - A Mul2e] oA/ BAHAGED)

_9_A0| O)L-l

FQ 3 k7]:‘?_—1_“|‘(ECVS) 19701(&8] F& 1170, A=A
27ell sty BeA-7HsA B4 33t Adlx

- 202 -



- =9 & 117 8471 AA 38ty A Reit $4Ae9]7E €538 =5
<HE 68> S{Y7|ZHF(ECVs) OZF-HY HRYE-7I5d 24FED)
ol 7| 2 8 5= (ECVs) 2ed | 7tsd| 4 =3 Had-7tsd =AM

01 =3 2= (Sea Surface Temperature) | 6.76 | 6.70 | 13.45

02 &% 2= (Subsurface Temperature) | 6.3 0| 6.24 | 12.55

03 si™ F=E(Sea Surface Salinity) 6.12 | 6.09 | 12.21

04 =¥ HE(Subsurface Salinity) 570 | 5.76 | 11.45

05 % 3}l &(Surface Currents) 6.09 | 582 | 11.91
2| | 06 =4 )& (Subsurface Currents) 576 | 536 | 11.12 o JE .8 He 5

07 843 £0|(Sea Level) 612 | 600 | 1212  _ 800 °® ’

08 BHY AlEfi(Sea State) 555 | 5.24 | 10.79 % 5.00 P %

09 8§ X & (Surface Stress) 506 | 497 | 10.03 § 400 .t' *

10 8 ¥ (Ocean Surface Heat Flux) 594 | 512 | 11.06 J:I‘g' 200

11 812 (Sea Ice) 606 | 555 | 11.61 =~

12 8& Lt (Oxygen) 497 | 456 | 953 200

13 YL (Nutrients) 503 | 455 | 9.58 1-001_00 200 100 oo <00 co0
Mx| | 14 gZ& 27|82 (norganic Carbon) 464 | 424 | 888 H 2 4(Necessesity)
8t |5 o =5 2% (Transient Tracers) 433 | 4.06 | 839

16 8 A3HE A (Nitrous Oxide) 439 | 424 | 864

17 S|4 (Ocean Colour) 427 | 445 | 873
ey 18 8l A A X|(Marine Habitats) 406 | 391 | 797

19 28 & (Plankton) 439 | 397 | 836

PR gazy
@ . Yy &L e 7l
M RE ME N 2B gogn o RN,
- ,/gsﬂ’:{? §) - dojzE co: °F
25T J|Y AN e 57|

* XtE : Global Climate Observing System (GCOS)(https://acos.wmo.int/en/essential-climate-variables/\S

(A8 1021 8 7| £ H4(ECVs)
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<E 69> S|U7|SHA(ECVYs) 0|Z-HY M9 HE

3| 27| £ 3 (ECVs) oM 7tsd| &4 =2 Y7 SH S oM | 7tsd| A

01 Slij=™ 2Z(Sea Surface Temperature) | 6.76 | 6.70 | 13.45 1 01 8= 2 6.76 | 6.70 | 13.45

02 =&Y 2Z(Subsurface Temperature) 630 | 624 | 12.55 2 02 MY 2 630 | 624 | 12,55

03 8 A2 (Sea Surface Salinity) 6.12 | 6.09 | 12.21 3 03 o™ &= 6.12 | 6.09 | 12.21

04 =418l AE(Subsurface Salinity) 570 | 576 | 1145 4 07 S48 =0 6.12 | 6.00 | 1212

05 EZ 3 &(Surface Currents) 609 | 582 | 1191 5 05 BEZ 8i& 6.09 | 582 | 11.91

2] | 06 =AM 8§ F(Subsurface Currents) 576 | 536 | 11.12 6 22| | 11 s (Sea Ice) 6.06 | 555 | 11.61
07 Sfi4=® =0[(Sea Level) 6.12 | 600 | 1212 7 04 MY G2 570 | 576 | 1145

08 siY¥ &tEf(Sea State) 555 | 524 | 10.79 8 06 =dd |7 576 | 536 | 11.12

09 Sl X = (Surface Stress) 506 | 497 | 10.03 > 9 10 SiH g% 594 | 5.12 | 11.06

10 8™ L= (Ocean Surface Heat Flux) 594 | 512 | 11.06 10 08 S QF AEN 5.55 | 5.24 | 10.79

11 32 (Sea Ice) 6.06 | 555 | 11.61 1 09 s Xzt 506 | 497 | 10.03

12 8F A4 (Oxygen) 497 | 456 | 953 1 13 9oy 503 | 455 | 958

13 9% (Nutrients) 503 | 455 | 958 2 12 8F A 497 | 456 | 953

x| | 14 8& 782X (Inorganic Carbon) 464 | 424 | 888 3 Mx| | 14 8 R7ER 464 | 424 | 888
B8 | 15 o/t =% 23 (Transient Tracers) 433 | 406 | 839 4 | =7 427 | 445 | 873
16 8Z A3}E 2 (Nitrous Oxide) 439 | 424 | 864 5 16 8F MolEa 439 | 424 | 864

17 8l*4(Ocean Colour) 427 | 445 | 873 6 15 0/ =8 83 433 | 406 | 839

. 18 3% A4l X|(Marine Habitats) 406 | 391 | 797 1 . 19 28 ME 439 | 397 | 836
19 28 & (Plankton) 439 | 397 | 836 2 18 Y MAIX| 406 | 391 | 797
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