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1. M2

FAES SRt Aot FI/MA & HES] HAE 0] AL, TRt 7oA st
= Ol&3to] 7|FASS stal Qlot. 1By ooty ApAlof EotE ATH At
71279 B4 52 oH9] ARy a5 o] 2EEE "okl o]

£ sidsy] Rt 5 shu= ufet AR gl A FAYE 285
= g E(Multi-Model Ensemble, ©]3F MME) 7]¥o] d&] ARE-Ea1 Qi

AA APCCE H|ZS hfet &} 71#olA MME 712 &8t Aldd|S AR|AE
A|l&skal JtHPalmer et al., 2004; Min et al., 2009; Wang et al., 2009; Kirtman
et al., 2014). AAI7147174World Meteorological Organization, ©]3F WMO)ojlA]
&= oo Hitt $87dE& 1AL WMO HAF A7|dSAt=s AAHIE(WMO Global
Producing Centre for Long-range Forecast, ©]3} GPC)7t9] €8-S E3f A&d=
A5S FIANZIZA A 143 WMO  71EAA L 3](Commission for Basic
Systems, CBS)OlA] WMO 7| AE=AE(WMO Lead Centre for Long-Range
Forecast Multi-Model Ensemble, LC-LRFMME)E <15ttt o]0 Wt GPC &
Sl S 71AE(GPC Seoul) wl= 714 (GPC Washington)] WMO #7]d| 1
ATAEE 35 +GoHA =Tt WMO A7 5 ArAE = 7 GPCoA AB4tot=

710 =5 35k, MME 7§ 7fdste] AvjAstal, ZF GPCY dl&AtE2}
MME SAt5E d¥E FEE ALoh= ‘one-stop shop'o] S A= 2=4A =
H=2 dlo] 9= ArHGraham et al., 2011).

Ty AR 7143 71% 5 9 B9 34 AFE 5k e 71 S
WMO 7195 A=AEE A|&sto] P40 g sk, 53] WMO 3= B
WMO #7092 HAE7F(WMO Expert Team for Extended and Long-range
Forecasting, ET-ELRF)®] 870 t-gsk= 59 AFE A Fst7lolle tha 119
ojgZo] WE & vk wEhA 7eEE SES Lol 714 S dAlst] &9
T AF 712 FEOA AEAES Aoeke A0 7182 719 € =4 Y 4R

of HZshH WMO A7|dE A=AE 9 F- 7] IS dYst=
s A= 5 AUk



1 WMO Z7[012 MEHIE] 2S(7RHE)

APCC= Al 1099 & 7t thefet MME 71" 28510 oFAlot- B g Ao MME
AdAE FEE Jatoto] AlFale AE71TORE, APCC7F WMO 71| % A AT
o] ARtAQl dY *F= sHHA 71T A B 9 dx7} o]FolxdH WMO
slE=9] g7t Fshe 1Emd AR|AE HEFoR Aled 4 Q1A © Hopt
WMO #7195 ArAlE 9] 12 Alalsk= 2o dxd 4 Qo webd APCCe
201195H 20169 7HA] “WMO A7]olE A=AlE 4" ARlS A&H 08 S5 &
Foflgter, 201749 FE+= A7 (Research and Development) AFQ2.E WMO
A710E ArAlE 91} olet THE AL HgAoR FA| #Estal it



2. WMO Z7[0l|2 M=ME AE GE AAE 2

2. WMO E7[oj= HM=HIE] AE OIS AAH 2F
2.1 WMO 87|62 M=ME AE S AMAH 232 /1

QrA g3t vl o], ‘one-stop shop 22419 WMO A7[dE ALAlH kS
F3Yst7] 98l ZF GPCEERE 7|54 RS 45t MME dlEAt=E A4kt
WMO A=ANE O] s]d=of] FHOJAE & HAE A=met 118 FAo= Algstal
UTHZE 2.1). 1Y ZF GPColA B4tsl= AdAqSAEE Y F24(Binary,
GRIB1, GRIB2, NetCDF), g8+ = ¥ 5014 A7k et webA WMO 3714
H AT AE9 Rtm w8 FH(data exchange policy)oll W GPCEZE 67 H5(2m
712, 735, e, s|7]et, 850hPa 25k, 500hPa A9k, G, seH2xo]
739+= AFEE= GPCel eghets EFel= GRIB1 F4]19 948 370 & B

A= #E3E otal ek

WMO 7|5 AEAlE] 9] 237]0l= 11709] GPCREE AZAEARS S35}
At 20109 6ol Bepae] CPTEC(Centre for Weather Forecasts and Climate
Studies, GPC CPTEC)0] ofstA 127] GPCO| &AmE thdzt ¥ o] ot
7} F =9 71433 (Deutsche Wetterdienst, GPC Offenbach)o] GPC7} E@A &
A= & 13719 GPCERE AFQSAZEE Al ItHE 2.1). GPC Offenbach
71t HAE Y82 2284 &A|S] HhFa1At St
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1 WMO Z7[012 MEHIE] 2S(7RHE)

1378 GPCY] forecast®} hindcast A= tfet #52hs A= &, 4719 2HE4
MME 7]®¥(Simple Composite Method, SCM; Simple Linear Regression, SLR;
Singular Value Decomposition, SVD; Genetic Algorithm, GA)Z} &&2% MME
71HMin et al., 2009)2.& i 371¥ ALSAEE BAksHA "t o] ©f, GPC
7] &5 hindcast 717191 1993-20099 7|2 = 2ttt 2t 7] oigh ApAleh A

H2 oot gt FalZ, GPC Toulouse?] 7% hindcast AHRE AlGoi5A] &L
forecast anomaly®} forecast AFETHE A|lFoll5=al 1014 SCM 7IHof|Tt forecast
anomalys AMESHY, YmA] 3709 AHEH MMES 3HEE4 MMEClE= EFH6HA|
orr}.

2.1.1 Simple Composite Method (SCM)

SCMZ K= oS Hdof FU3t 7[SAE o] T Hafshe o=, fi 7hdst
A AHEE 5= Qlek. AmAE A= GPCER forecastoll A 3% 71791 1993-20094
o tigt 7133kS A ATt forecast anomaly(F' )E Atsto] ‘3? T GPC KM=
LRrolEth(A] 2.1). o] 71 @4 A4 3t of2] d 7oA de] ARG
AoHEE E°], APCC, Development of a European Multi-model Ensemble

System for Seasonal to Interannual Prediction project(DEMETER), North
American Multi-Model Ensemble(NMME), WMO LC-LRFMME 5)(Kim et al.,
2016; Kirtman et al., 2014; Min et al., 2014; Palmer et al., 2004).

AT
MME= -3, (3] 2.1)
Niz

2.1.2 Simple Linear Regression (SLR)

SXG 35|77 |HE o]83t MMEE= 3% hindcast 717k disl] 28 GPCHE A3 3]
AAa,)E Z forecast anomaly©l] H3F & T Hoalla= WHot(4] 2.2).

MME= — EaP (A4 2.2)



2. WMO Z7[0l|2 M=ME AE GE AAE 2

2.1.3 Singular Value Decomposition (SVD)

o] 7L 7} GPCO| slgsl= 7FsAE k7| YAl oFefl 4] 2.33F -2 SVD 14
< ARt GPC 7H] wAab 3-5AF S Zo A} sFeHKrishnamurti et al.,

2000; Yun et al., 2003).
R
Cy=(UVWT), ;= Dw, Uy Vy, (4] 2.3)
i=1

olgA FafA GPCE AF3]AHAL(b,)Z forecast anomalyol F3t 7S ofFf(4]
2.4)%} Zo| Helgor2A d& daE 42 & Utk

v
MME= Y b,F, (&) 2.4)
2

K3

2.1.4 Genetic Algorithm (GA)
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2
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1 WMO Z7[012 MEHIE] 2S(7RHE)

2.1.5 Probabilistic Multi-Model Ensemble (PMME)

2012 ET-ELRF 3J°}E &3l APCColA 7 SEE4 MME 7['Ho] WMO 7o
AEAE o] =% ItHFinal Report of 2012 CBS/ET-ELRF meeting, http://www.wmo.
int/pages/prog/www/CBS-Reports/documents/Final-Report-ET-ELRF-March201
2.pdf). o= AENEARTE BEgHEES WETL 7R & dE WHE2] hindcast®]
BAAR] FEEZHTFERE)ONIA BT #4Ho )& o185t 33.3%(z, = p+0.430),
00. 7%, = p— 0.430)0l| SHFoR= F 719 7Iegks 27kl ol54ke] SERLE o510

715 BetARl SRR A4 el WE Z 7HEarE]e] SES Altshs oIt
(1" 2.2). oz A Al 7+ GPCY] 7H|aze] &gk ZF GPCO] s |2 Aol
02 7RAE Hoio] Y e e €A EciMin et al., 2009).

WMO A7]9E A=Al 29& &3l ke 2 GPCeF MMEQ] o= s mefol
7] 3l A AFHE 67 W49 hindcast 2 forecasto] st A5 wf & $3YstL
AUt o= A ZHEH IS0 et ASH FEE4 A5l et A5 E Wtk
8E4 MMEQ] 7% SCMell tigt A55t 33h). ©] ¥ hindcasto]l Het HSS 35
7127171 1993-200940] s ALt HFol AREEE ARA #5 Ame
forecast®} hindcasto] ot 2w, 3 2.33}F 2.49] AA|5] eIt

Cli malolog ical .
PDF Pt:)ec.\s(PDF
/ 33% | 33% A NN AN
-Forthe mlddlelupperterclle boundary: AN : probability of above-normal

: mean plus 0.43 times the standard deviation
- NN : probability of near-normal
Forthe tercile

: mean minus 0.43 times the standard deviation - — probability of below-normal

N
P(E) = P(Model )x P(E | Model )
L i=] J L J

model weight forecast probability of an event
1 X ,
P(E)=¢——23 JnP(E/Model)  pn:Ensemble size of imodel
> ﬁ = M: Totalnumber of participating modes in MME
-l i

T2 22, JIQAR HEUEEAE 023 AB2H (5D UNS T
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GRIB1o2 ¥Z3E GPC AREF MME d&at2E WMO A7|dH AxAlE &
o] Z](https://www.wmolc.org/)E &l Al&Hct T2t 22354 GRIB1 A=
£ E¥olAof| Y== S GRIBI Akm7} AR5 2= GRIB2 A= HeHE L, AMAR=
GRIB1 E= GRIB2 o] Aglste] gzt 3t 4= Qle}t, Az, Z+ GPCY Az g Zo]
w2t Q7 FA)E FA9E gloug BE GPCO diEARE TRt g 4= Q=
AL ot WMO 747105 Al Swo]#]oflA] theRE Hs 4= Qli= GPC A&
I 2.1 Aok "t E3 o] diSAtRES IHg o gL AFE=T, ARAH

o 58 A= 4 9tk £3], SCMQ] H-9oll= ARgAL &
HI~67ME)= AT & U= AREA 253 ARIAE Alskal lth Ly ol#gh
AESAZEL WMO slg=tofit Algta o2 A= JTHE 2.2). ¥4 Akt 2HE
z

ASh 24 4T 2% JA FHCIAE 53 AEHAL Ut = forecast

rr

= WMO A7 A=Al

LGsk= WMO #7195 ASAE (http://www.bom.gov.au/wmo/lrfvs/)l A Al
ok B Qlok. 12y 2016858 WMO 47195 A=AE oA forecast #49F ofe}
hindcastol] et HSEIE TA AFstes 2= 0] A= forecast?t hindcast
ASAEZE WMO 7|0l A=AE 9] AsH Bow oA S70=aL vt et &
B¢ F71H 02 FEE WMO A7]0E AAE Q] A-AS @Hof thst Id=9] 7t
A2 19 2.3 7HEHA ZAlste] LERRIH

2 o
i

o
ol

22, WMO F7[02 H=HIE] SHOK MEA S5 AA

Level Member Accessibility Note

Upload and download digital data (limited)
A GPC .
Download image plots

National Meteorological and
Hydrological Services (NMHS),
B Regional Climate Center (RCC),
bodies coordinating Regional Climate
Qutlook Forum (RCOF)

Download digital data (limited)
Download image plots

Need to
permission
from ET-ELRF

Image plots
C Others (only for MME)
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O

WMO LC-LRFMME

https://www.wmolc.org/

1. GPC'E hindcast/forecast Xt & T, 3}, ps #2|
A Xt -epcE H2|
HZ3t ALE —hindcast: GPC'E 44t
forecast: G| SA| 7|2 4t

U 67} 7120154 B TEdtE GRBIEA S| TR

3.GPC U MME 0| ZXtE \ ~ome
2.MME 05 A 29 s Zun s ‘ =
> MME O A2 A (WMO LRF-5Vs 2] 74) T T

(04 &) r ZHENZNEET [ R ——

- Simple Composite Mean -ACC - RMSE ¢ R e C o R
- Regullar Mullﬂple Regression -MSSS - GSS ® ] “ @
- Singular Value Decomposition RAA v - -
 Genetic Algorithm r ABUNSNE BT e
- Probabilistic MME ~Reliability Disgiam
- ROC curve & ROC score
- BSand BSS / Qo) s

I8 2.3 WMO F7[02 Me=ME A0S 27t

40
lol
ajn
|_ﬂ

WMO 719 A=AlE A= A5 WMO A7 & FS AA(WMO
Long-Range Forecast Standardised Verification System, WMO LRF-SVS)ef| 2]75}oq
Y= Q. AREEA dS ASole ol AT (Anomaly Correlation
Coefficient, ACC), HuAlEL2*HRoot Mean Square Error, RMSE), MSSS®} Gerrity
Skill Score(GSS)7F AR&H 3L BH& dl=9] HZoll= Reliability Diagram, Roc Curve
9 Score, ROC map, Brier Score(BS), Brier Skill Score(BSS)7} o|-8-%|11, ZFAIeH W-8-2
5 1o Yeteich

@A APCCOllAl= APCC A2 MME &3 WMO A7]9 8 AEAlE 2] MME o
o] ¥z} Eej=lo] dY 2 HaL ek & Aol A APCCRF WMO AZAIE|] ofj&<:
=5 QAXB] 8, APCC2F WMO A7 5 AAlEfoll ] 2kt AJ4Akd PMMES] 4
2ol g5 7S] HlwefEgITt. o] HIE2 T 713e] d&5E] <9 HoP| AT
Zo] ofyil, @A MME9] d&5Et HebdS gotir] flgh Zolot. Aol AR
W= 850hPa 28 o], Aol AR AARE 95717 20129 JEMTEH
20179 ASO7HAleltt. APCC2F WMO 710] 5. A Al o] AlEd]S MMER] AMS-Eh=

od 3 AdRE U3 7oA Algok= AmOoltHAlE E°] Beijing, Melbourne,

TA

o

c



2. WMO A7[0jlst MME] HE 0% AAE) 29 |

Montreal, Moscow, Seoul, Tokyo, Washington). 718 2.42} 2.5 APCC2} WMO
710 E A AlE oA ZFzE B4Rt 850hPa =8 7ol tigt AAIZF PMME &<
7H| 2228 ROC score?] A|AIEolH}. 850hPa ==0f tHsfiAl= APCC2F WMO 71
X ATAE Q] d&/do] vls=gt o]t T2y 2017WHE WMO 7[5 A=Al

oA of&3t 850hPa =&=2] NN 7H|aLg] 9] of&/do] APCCe| Bl &His] HojAl=
B HolaL QUeth - olof gk ARt #40] BRY Ao = HRIth APCCO| A=
|42 NN 7H|eloA+ FAREAEE AN(Above Normal)¥ BN(Below Normal)
ZHE| 2ol A= WMO A7]dfE AAlE o] Bls] tha 2-9jo AtHelE =°1 20169
AZH). 118 2.6 22 717 599 ROC scores 7HAL2E R Ht et 5 WEhdnh
AAF o2 NN 7H|112]9] of|&5/4d52 AN BN 7HE|ar8|e] 5ol H|s) EojA|=H|
oli= APCC&} WMO 7] E A=AlE 9] PMMES] 362422 YElt= 4ot Van
den Dool and Toth, 1991). 850hPa ==9] 7%, AN 7H|1l2= WMO A7]E A
TAIE S o&/d5ol tha 29l 31z, NNoju BN 7HaLE] 9] oS82 A= H|?
Folt}. = 850hPa 7|20 HIsf| F 7|39 AflE-d5o] Apol7t val, 53] AN
BN 7H|a2g]o] HisfiAl= APCC7F WMO A7k AmAlE o] vls] thas w2 AS4s
2 HQIt} o]3t Yole quovom SeliA, FF APCCL WMO A7]o)E AmAlE 9]
MME 954 A5 % AL HILE JAlsHA & 287t ot ol=et vl £42 35,
Mzo] TS HeRIH AISA ol 71oid o= T

r°l

2.3, AR 0E0| HB0 AIEEE MEN A=

NCEP-DOE Reanalysis—2 CAMS OPI QISST v2
Source NCEP/CPC NCEP/CPC NCEP/CPC

50hPa GPH (gom),

. Sea level pressure (hPa),
Veriable 2m temperature (K),
850hPa temperature (K)

Precipitation (mm/day) Sea surface temperature (K)

H 2.4 hindcast Z80l A== MM A=

ERA-interim GPCP OISST v2
Source ECMWF NASA NCEP/CPC

50hPa GPH (gom),

. Sea level pressure (hPa),
Vriable 2m temperature (K),
850hPa temperature (K)

Precipitation (mm/day) Sea surface temperature (K)
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ROC score for 850hPa Temperature [Global]

(a) Above normal

1.0
0.8
0.6
0.4
0.2

0-0 T I I I T I 1 I 1 I I I I I I I | I 1 | 1 I

lllllllllllllll[lll
l]lllllllﬁr‘llllll

(b) Near normal

1.0
0.8
0.6
0.4
0.2

0-0 T I T I T I T I T I I I T I I I 1 I 1 | U I

lllllllllHllllllll

(c) Below normal

1.0
0.8
0.6
0.4
0.2

0.0 I I I I I I I I 1 I I I I I I I | I I | 1 I

IIIIIIIIWIIYIIIIII

————@—APCC
———&8——LC-LRFMME

2 2.4, APCCHWMO &7 (02 M=MIEIOIIA] 2H2h MAE MAIZE PMME 850hPa 2% IS TS (a) above,
(b) near, (c) below normal ZtE[112]2 ROC score?| AAEE, AAIZE0E2 717+ JFM 2012-ASO
20170]Ct
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ROC score for Precipitation [Global]

(a) Above normal

1.0
0.8
0.6
0.4
0.2

0-0 I I 1 I I I I I 1 I I I I I I I 1 I 1 | 1 I

IIIIIIIIIHTIIIIIII

(b) Near normal
1.0

0.8
0.6
0.4
0.2

W==—T7 1t 1T r T T "I~ T " "1 71"

Illllllllﬂll]llll]

(c) Below normal
1.0

0.8
0.6
0.4
0.2

=T r 3T = 1 * T T T * 1T 1 "1 "7 "]

lllllllllLIJlllllll
IIIIIIIIIY]TIIIIIII

——@—APCC
~———@——LC-LRFMME

2 2.5, APCC2 WMO Z7[0i2 MEMIEOIA 242t AakEl AR PMME 24 OIS0 TSt (a) above, (b)
near, (c) below normal ZtE|172]H ROC score?| AR, AAIZE 0IEQ] 71742 JFM 2012-ASO
20170|ct
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. (a) 850hPa Temperature

0.6
0.5
0.4
0.3
0.2
0.1

0

23

(b) Precipitation

AN NN BN

HAPCC ®LCGLRFMME

287t

2.6. APCC2t WMO &7 [0l MEMEUIA 2424
7IH 7218 ROC score® AlZt WOz

AL
A2t

(]

0.6
0.5
0.4
0.3
0.2
0.1

[y

NN BN

W APCC mLCLRFMME

AIA[ZH PMME () 850hPa 22} (b) 24 GIE0]|
02| 7|2k2 JFM 2012-ASO 20170]ct

2.2 WMO Z7|0|2 MEME HAE o5 AAH 7

ObA] QIFSIE, WMO &7]oE ATAEE Zuko]
A1&sto] 20109 690l GPC CPTECe] $7F EJ=lo] &

= x
=
=N
-

2.2.

2011¢e] APCC7F WMO A7]of|l 2 A AlE o] Add|S AJARS
25k o|#j2 GPC7F 57 =YE A
A EAE 9] FHo]A|oflA] Am o] AlFEIL 7=
2= GPC dAoIA 52 W= vF

TRzt theRt | 713 AlZAEst FbElo] St
etz g Bvlmel aTsh) Sat W, B0

APCC A&
o] i APCC HUAIAHof k=
A, A7 F4], A FE 5] Wgo] AAska 7t
AE BuUiEth webd APCCY AFRAIZER S Har
A=A T LHAE vhst{(FS 2) 201749 50

Afgolsict. 20174 8ol 59

THEA

1 NEHEBQZAM(Data Requirement) O

AR AHofl=

GPC Offenbach”} A&

Zere

1178 GPC9] 2 SF 7]
127} GPCZH-E A&At=w

7133(GPC Offenbach)”} @Y-&Yol| 715
A} 137 GPCERE AE5E $35t] MME d&A85E5 AgAska Qlct B Hoj A
GPC Offenbach? &7} =3} 3|

9 8L Hustud

Q.

)

olt

et 2G5 A
olt. WMO #7]of|5
s, AEA ARS AT
7140} gl Ao Aol

Aot 7|&eE o] AE ARATLA
sto] WMO 715 AeAlE 9]
GPC Offenbachol Al&3l FAct.
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2.2.2 GPC Offenbach Xt&2 HZ3} 2! forecast/hindcast 23S

GPCERE 419 ASA=S WMO A7|d|E AreAlE o] AEASAI - 715t
AshM= EES}F IFS #AAOF 51l olF HsiA= GPC Offenbach Atz £4
ot 33235} AJAElo] I Q3ltl GPC OffenbacholAls WgE JARE: wlH 9} oA
A5E GRIB2 P4 0= AF8h57] o], 3hte] GRIB1 ol 674 718

et 3714 forecast anomalyE A/4dst7] 93t E£E9}F AlAES F5 ®

AS AA MME & A|AEo] 23F517] Ao Offenbach 24 A9 of&A]

12l BE GPCE9 AI5/3 vl 5] Hsh oha DA ehd o I

P o N

o,
el

B
P

o]

0
_\-1;_]‘_4

T

Mo Mo FN

NoH
w5
.g‘ (

1) =35} F=5 53) AY4HE forecast anomalyel Al mjglo] Y 7|4

A OIAM Alshe YT AR e DA AR

2) T2 GPCe H|wst9S Wi, GPC Offenbach?] di&A &

A2E AT AT

2.3 WMO #H7I0I|E MEHIE AE OIS Xz MS

71/d7olM= W & S0l 370 AA7|elE gAkstr] ol ot dlE AaE &85}
of EoJskal Qlrk. WMO 719K ArAlefoflA Aitsh= 371 MME cllSAta: 714
9] MY A fieh S83% AR RE SEH I Stk webA mid /1Y U B9
A0 370 UiF EOJTkS SRt theftt dlS U= E AAbsto] A|&2 0= Algsial
Qtt T3 WMO AZAlE|oA= thfst X975 (Regional Climate Outlook
Forum, RCOF)°ll %3 MME CISA=E Alsste] AEAlE Atao] &8=5 FHA|
713 =A FEa AeAlE o] YRS Afsh=t] =0l HaL it} 201749%= F 4719
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A 971 5 o] MME 7199&287E Algohs 22 BHE 513lom, ofof w2t ARt
1719] AH719z o] oS 2aE AF AL, FHE7]ol= o€l 174, 110 2719] A<
7152 Ho| MME d&At2E Al53FAHE 2.5). ©] % SASCOF-113 ASEANCOF-9
£ APCC7}F #4sto] WMO 7|0 AZAlE =g 0|83t d&Zdns Wisty,
FOCRAII-133} EASCOF-5% 7|14 7130&317} Zhadsto] WMO A7|oE A EANE
o] AEAwE gt 37ld AgS FHESIFh

H 25 20174 RCOF &M 3 &R o=
RCOF Place Date

Thirteenth Session of the Forum on Regional Climate
Monitoring-Assessment-Prediction for Asia (RAIFOCRAI)

Eleventh Session of the South Asian Climate Outlook Forum _ ~
(SASCOF-11) Male, Maldives | 25-27 September 2017

Fifth Session of East Asia winter Climate Outlook Forum
(EASCOF)

Ninth Session of ASEAN Climate Outlook Forum
(ASEANCOF-9)

Beijing, China 24-26 April 2017

Tokyo, Japan | 8-10 November 2017

Hanoi, Viet Nam | 15-17 November 2017

Nino/La Nina UpdateS 27t
Amg A&HH 0w AFHRT
| A71=o1, Al 153] AlA
71733]9ellA HZ 715A] © S JEE Aled 5H 2= GSCU(Global Seasonal
Climate Update)2] I3k 253 oI5 A5z fI8] WMO 7|0 A=Al =
i 27124, 54, 84, 11¥)] 7|FASHEE PAiksto] GSCU9] 712491 29k Alg
SHaL Stk GSCU ZRt9] Y-8-2 of#fjet k.
© WMO 7|96 AEAEA= 55 717 gt 2 GPCHE oS A=

e
o
2
an
Y

WMOofA = AHAAs) 4E 1sh A] l
Sto] Al BjEFe] sir 2= Hsto] Bt A AY
Ty A7l tigk Bop 2l JEE Alsd ado

Lm

« 2424 9 SEE4 MME 7I'HZ 483t dEAtE, REo] 38240 J&dl=
E/do] FAIIA] & 4= Q= consistency map,

* ACCE 0|83t GPC ¥ ZAHEZA MMEQ] #HZ(SST, 2m 712, %<, 500hPa%
A1E, siH7I)
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* ROC map, ROC curve and score, reliability diagram< ©]-&3%F GPC ¥ &

£4 MME®] ASARE Al3(2m 712, 24, 500hPad] A[9jilk, s§H7|%)

H

_

* Nino 1+2, Nino3.4, IOD, NTA, STA A5

o] E3) GSCU izt gzte] ghtst mEr} o202 1, APCCE WMO A7|o)H
Al o] A7 dekd 4= A

2.4 J[Et 71HE J|20iSmete] 2 Ak

APCCS} 7147 715c&a kel 9423t g5 d8e flsiAM mid 2o AdEol 4
AR dlSAtR] "Rt 4523 WMO 710 AxAE diSatz Als g3, SolA
S AE A=A 2 EIM"E 2HPiA 7] oSl A
TNAYEE T A312A2FA28, of whet ARJAFEHES
FE T A ALE flete] 713A B alelr ] AR dEAAIRE M
g5 52 F/1HCE FHskL ot mEkA 7oA 295 e WMO A7
H AwAlE guo]x]o] tieire AP EES et 7|08 HHEIL Qloh
ojgfet ko] Aoz WMO A7Id=E ArAlE Fuo]x|e] /HAHEA AL H

oA W AE 718 AEe ) Y 2 Sustel WY NS JSelSale] Agsta

H

2

WMO 71915 HEAlE FolE AHgak AA| JAS] Topd e st
) 16 201740 9% 19 118 300714 3 18 59 Sl S e

BEE 2P APHT 2016971 BEE 248 A EL RS A
Al Bl A RS AAAZIAL AASORE Pk She Ssi APCC
A AF D SR RS BRE AT 5 UES Asgo] AME BEE 24

Al AT BE WE2 F5 40 AAISHA i A
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3. WMO E7[0|E M=HIE] AR oIS AL WY A AlH=2S

3.1 WMO #7|0lE2 M=ME AEY oS

3.1.1 AZY OIF AAE JHES| T2

=3 715 @4 5= Hot Fotal AAIsH AIEsh] flste] A disHEE Ad
W AIZE R Seks 8971 I A ARSlo|A X[EH0R AZ|Eal 9tk 2011E 9
49 Sixteenth World Meteorological Congress(Cg-XVD)olA= A& A|7F 2

A EARE ATole A& ZEote] WMO A7]9E A=AlE | ddo] sHgd

=S GPCE2 A 8753t olF- 201219 7H2)¥ ET-ELRFE] =7} 91¢]

9 Expert Team on Operational Predictions from Sub-seasonal to Longer-

Time Scales(ET-OPSLS) o}&f] Task Team 3(TT3)9] €9 52 &3l Xt} F+A4%Ql
Add MME 955 917t Aglo] +HE U

o2{gt A Folofl ofs WMO A7]H AwAlEo] guojx[ofA= AEdS Aba
o] MME A3 #Z84F ofvzt AW MME AS41E S71=2 AlFoh] 93t AMdS
1G5t =t 2014E00= AEW MME AlAHoA Algd FH=E LIot= 5
A AR 8819l o, 2015W9l= 3702 GPC(ECMWE, Tokyo(JMA), Washington
(NCEP))9] d&A=s vigo s mtdsl AIAESE #5011, S o]A oA = MME
oIS AETE ST B it 20169 AFolA= MME #9F ofuzt 7+ GPC & A&
AN F7H o HES0] SRR B4 Al Hot boftt AHE g5 2 4 =S
StiTh ®3 2016 49 Ho]olA ZHEE WMO A7 E HE7Fe 3]9(The
Meeting of WMO Joint Commission for Basic Systems(CBS)-Commission for
Climatology(CCl) ET-OPSLS)2] TT3 2]9] ZAxtof| wzt 5712 GPC(Beijing(CMA),
Exeter(UKMO), Melbourne(BoM), Montreal(ECCC), Seoul(KMA))2] o7t &4 =]
Row, A|SHso] 71 5ol AAE ]I et GPC Seoul?] A= TA YF- ¥4
A Q77 EAEC] Aol AR SHRE AHloIT

2017991 AEW MME dSAIA"ES AESH R AlRleq shal low, AJAE
+F T PAsk= ofF ZARES 76 AlAFE IS WAL Sl S35 8 E
F8% FEO == hindeast 7IXF A} e EHAC] mE 4, &7t

_

I:r—l
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02

SHo]A] hfielo]A] A, 7%k AT W 5ol At ol 2de E3f AlLE

= Ao R Rt dSrEe woHW AL etk AEW MME 01]**01] et A3
o
o

3.1.2 AZY KIF AAHS| HORE £9

AW MME 7154z 2] AJAto] TR 7 GPCo] YA SA == @4 ECMWFE
Sub-seasonal to Seasonal(S2S) data portal(Vitart et al., 2017)25-¥ AlstaL
At @A Beijing?t ECMWF, Exeter, Melbourne, Montreal, Tokyo, Washington
Ag27F AW MMEO] ARSI /1o, ofSo]l ARSE 771 o] 5442 ot i 3.1
74eFs] YERAQITE & 3.12 Z GPC E2 forecast A5 BAkoh= 3719t 717,
forecast ¥A= WHO] 45, hindcast AF=2] A7), hindcast PFE HWHO] 4
hindcast 3717+ Yebd Flolct. AEY MME d&of ARgEl= mdlo] Bt zLA|gH
Ay} % AE= Y82 ECMWF S2S data portal €#[o]#|9] 2l Hdrg FEojA]
(https://software.ecmwf.int/wiki/display/S2S/Models) 18 4= QJct.

3.1, WMO &7[02 M=HIEf AR GIE0| AlSEl= 2 GPC 239 &4

GPC name Forecast Forecast Forecast Hindcast Hindcast Hindcast
(Center) Frequency | Time Range = Ens. Size Frequency Ens. Size Length
s dly | 0-60days | 4 daily 4 1904-2014
ECMWE | 2/week | o 2/week

(ECMWF) | (MonThy | 0746 days o1 (Mon, Thu) 11 past 20 years
Exeter : g 4/month ~
(UKMO) daly | 0-60 days - (1917.28) 7 1993-2015

Melbourne 2/week . 6/month ~
BoM) | GunThy | OO2ds 3B ge11p0109) B | 198172013
Montreal weekly . weekly )
(ECCO) (Thu) 0-32 days 21 Tho) 4 1995-2014
Tokyo weekly . 3/month ~
(UMA) (Wed) 0-33 days 50 (1020 ast day) 5 1981-2010

Washington

(NCEP) daily 0-44 days 16 daily 4 1999-2010
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3.1.3 A=W MME 0=

1

AGY MME &L £3317] allA 2 GPCQ] d&At=9] H&3} ¥7go] " gt
I 3.100 UEhd ket Zo] 7+ GPC E dESAEE Tt diSA s, E
7], d&57] 55 7ML 9] "ot E3] wiF AZY MMEE 4 sh= 2z
TH9] of& A&} Azto] AojatiZ A-Y MME cll&A1Z AlE goke Zo] Fa%t
olf7} Htk. WMO A7|dE ATAIE Q] AAY ol& A2dS A 5T GAol=
MME o= do] MPAzE £41S H4skel7] 98] MME dISAR 42 5o U= A5t
HF Qlc} SHARE MME ofl&9] Ajzto] dadz Hok= Zo] AA A-Y ofSAae]
g HojA o "asika gotE o] 201640 WSt wekd WMO 7o A
TZAIE A= AW MME 952 420l AlZetes gotgon wiF 13] A5
Sggict. ol2igt AW MME &S o A== ZH GPC BE9 AISAIZ A7k
AEATEY] S0 285 AIRRE Efsto] 19 31004 UeRd v} o] 214 429
Aol A F2Y Ato]9] GPC d&Z17} ARHt.

WED | THU FRI SAT | SUN | MON | TUE | GPC/ MME

Merge 7days data Beijing

: ECMWF

Merge 7days data Exeter
l

Melbourne

Montreal

Tokyo

: Washington

H—> MME

= 3.1, AEW MME 0IE2] AR QAU(F2M 9A, 21020t 0f710] E0i5k= 2f GPC Z-Q| 0fIE AR Emt

—
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THF Beijing®} Exeter EAtg2+= 13] o= A] OJ%% HH o] 71 712 oS- Ao
H, 7WERde] SEaE 52 Y] Ats| S8l 797t ASAE BT ARSI
t}. o Aol B+ 7I7k& 27| sl Exeter dﬂz“x}ig ARG5Sl 34 7TL7HA]
Batet Z249] dSduto] diste] A5 sttt 1 23t dlS AgARte] 25 HT
39 E= 4 Htt dSATelA dSA4do] A URey, 1HT oS A9
Aol 7Y Bt ASA1e] AE/do] EUTHE EilA o= 6] 25).
= Y MME9] AREE]= Beijingd} Exeter?] dl&At@+= MME of|&0]| A|21%]7] 25
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PMMEE ZF 224 B2 Above-Normal(AN), Near-Normal(NN), Below-
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ARt ol &S 4393t AN, NN, BNZ 426k= UAIE hindcast 27H& BFS.
& SEUEdTE ok, T HAE AR Sk ARlE #eE 3t dEUES
< fitting A] 2 meter temperature(T2M)< normal distributionE TW=11, total
precipitation(PREC)E gamma distributionE W2+ Z 0 & 7P43|3ict ojZA ¢
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Data Name Variable Download Frequency Purpose

* Sea Surface Temperature
*2 metrse Tempelrature - weekly :

* Mean Sea Level Pressure )

* Total Precipitation Eﬂgmi Mrgltkz/% urne.
* QOutgoing Longwave Radiation Washin ”[on ’

* Geopotential Height at 500hPa daily - Bg i, Exet
UV wind component at 850 hPa ally - Beling, Exeter
 U/V wind component at 200 hPa

* Sea Surface Temperature
* 2 metre Temperature First one time :
* Mean Sea Level Pressure Beijing, Tokyo,
* Total Precipitation Melbourne, Washington * Anomaly and

* QOutgoing Longwave Radiation weekly : PDF calculation
* Geopotential Height at 500hPa ECMWF, Montreal,

+ U/V wind component at 850 hPa non periodical : Exeter
 U/V wind component at 200 hPa

* Subseasonal

GPCs Forecast MME prediction

GPCs Hindcast

* 2 metre Temperature

ERA-Interim daily | , Total Precipitation * monthly * Verification
* 2 metre Temperature
* Mean Sea Level Pressure * Verification
NCEP Reanalysis 1 | » Geopotential Height at 500hPa * weekly * ISO monitoring
+ U/V wind component at 850 hPa and prediction
* UV wind component at 200 hPa
NOAA _ o . . * Verification
Interpolated OLR * Outgoing Longwave Radiation * First one time . I\/IVEOF_ mode
calculation
Unin';lecr)A(ﬁated * Qutgoing Longwave Radiation * weekl * SO monitoring
OI_pR going Longva i and prediction

icts/Variable Covering Periods Charts Verification scores
e fote *  ROC Curve
Probabilistic |+  Precipitation « Weeks 1,2, 3,4,5,6, o .
MME . 2m Temperature 3.4'5.6,3-6 Probabilistic maps : ROC Score map

Reliability Diagram

Precipitation

2m Temperature +  Pattern Correlation
glean Steatl_.elvﬁl Prﬁ:sutre Coelhtient
Deterministic Soeghp;aen L agnta * Weeks1,23,4,56, |+ Each variable anomaly | * Root Mean Square
MME . 850hPaWind 3-4,5-6, 3-6 map EI.’FOI’ )
«  200hPa Wind + Time ‘Cgrrelatlon
+ 200hPa Velocity Potential Coefficient
«  200hPa Stream Function

*  MJO Need:

OLR, U850, U200 Root Mean Square

Hendon and Wheeler

Intraseasonal |+  BSISO Need: . Error
Oscillations OLR, U850 i o . alagra"n;ml di Correlation
+  Outgoing Longwave pymolerciagram Coefficient
Radiation
T 32, AU MVE 0% ¥ 23 2l BE X2 e Y 0E7R 54
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Interim AF&9] 7|33} Afe]2] RMSE Folet. vl ARgH #A=o] 717k 20164
149 7958 20169 129 22¢¥°]H, 5oFAloF F(20°N-50°N, 100°E-150°E, 19
3.37} 22 Gt A9 Y Herd a2 47 ek AAZ 02 hindeast F AIE
£ AR A9 AA 59 71 9akS F HOloH] ok AoE YEhg o, Al 79



3. WMO Z7[0i| MdiE APEL O AAE T S AIERY
Aes A}ﬁ—}b 79109 o9 o2 28HS RISk A OR T Bolshe Ao
. ¥ LA EHA gkt PREC
Y45 RMSEGRS Hopit 2ng Ry

(a) East Asia (b) Globe

ECMWF Hindcast Error (T2M, East Asia, 2016) ECMWF Hindcast Error (T2M, Globe, 2016)
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10

—3 sets
2 sets
—1 set

=2
o
1

° o
e (>3
I 1

Anomaly Correlation Coefficient
=
o
1

Anomaly Correlation Coefficient

0.0 T 0.0 T
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
lead time (day) lead time (day)
(¢) SCM, Precipitation (EastAsia) (Jan 2016 to Dec 2016) (d) SCM, Precipitation (Global) (Jan 2016 to Dec 2016)
1.0 1.0
R 5 o8
2 R
£ E
g S ]
&)
= 0.6 = 0.6 -
£ s
k! E
£ ¢ J
S 04 S 0.4
8] v i
= B
[ ]
£ £
2 02 - 2 02
< > 2o
00 0.0
5 10 15 20 25 30 35 40 5 10 15 2 2 30 35 40
lead time (day) lead time (day)

JE 35, 7123 AMO| AFRE hindeast AIE =0 T2 SCM 0I52] ACC ASZI0ILY. (a)2t (c)= East Asia
FH(10°N~60°N, 80°E~180°E)0|H, (b)2t (d)= globe FHOICE ?f THEQ| H4= T2MO|H, Of2H I
9| Hax= PRECOIC 24001 A= SCM GIE7IE Eitt= 20169 13 11URE 20163 122 262771
OIEt. F2M M2 5t MIEQ| hindcast A=/t AIZE A0|H, M M2 = HE, D2 Al HEQ|
K27t MEEIRACE



3. WMO [0l ME] ALY OF AL JHY 3 AIRRY

3.3.3 Xfﬁ EEI‘QJ}; 8[:%}% '?’l@' 7H£M|'8I'

0

WMO 71915 AeAE ARGAR I 41 A=AllE ZH|o]x]|9] 71da} o] 8+
of tiste] drstaL, AlE=He A=l Hste] 27lske £AZM FH 1A SRRl
A ARGARS] HOE Fet. o] B4 @A AECS FE2ol tiet wEike Al
okl ot wEbA 201738 k0f i AFdel disted AR Ql ATlo|E7E o]Fo] e
o, 3712 d A oS F22 TE Hivlete] AdY oS Bt dEEe
7ot B F7H 0% AFY diEAtre] S40 AL Rl diste] A9t &
Ho|A] b FEH|oIAE F7g3sIArTt.

WMO 7195 A=AEoM $3stal = ZF GPCY d&Atas vt d+=5
Al EB=L et sHAIRE AEY ASA=S] R0 E2 AlRte] AREER APCC
o] AEY oSl et d+e E8elH 7148l 75 HsiM A=E st

ALt 53] 71433t dol= hindcastA=9} forecastAt2E & AARKICRE s A
8 Eet= 830 et 201749 68FH Ao I ArE EUiFE AlLHE 7
Sto] 2gstal Ut

A ol R
0_91,, rir d

3.4 WMO Z7[0l=2 M=HIE| AEL oS Z2t HS

WMO 47|02 A=AE oA AHEY 52 AZY MME Aol g
Sttt A5 7172 20169 1€ 1195E 20169 12¢¥ 26Y Atoldl] dl&3t
3 W2 7iE GPC € MME ©ll& Z3fo|tt. & B 1AofA] hindcasto]]
|9]5t o] ZF GPC EZ hindcast Al @7} T2 uf oj&uic} &4F]
|7to] ¥ists]7] o] AAet B9 &S B45] og7] el
¥ O Z East Asia A(10°N-60°N, 80°E-180°E)]l tislo] EAJgt AFahe %
™, Global ¥99] AZZAIH= Fast Asia A%9] A5 AT} Roju]gt Zjo]Ho] glorm

2 2 HuAoH= Akt

<

4

o[N

(0]
>
>,

oY,
o flo
rr
S
<
n% % L
b =

ol e

>
o

S
o 2 o

f
3

i-‘(
>

Sk ofx

HA 18 3.62 /¥ GPCYl &&9|=3} PMME 9j|=0f i3t ROC score #r< Bl
St Ao}, T2M¥ PREC W= HFoflA g2 02 HAISH PMME cll&4o] 7iE GPC

of Blg] A d&71ZA wwE] 43t oS4 Holal QU /N GPC FolM= &

o

Ol



1 WMO (012 M=AlE] 2(7RHAE)

202 FAIZE ECMWE dI&0] 7P 9538 A o2 Yelgth Beijing 9 ¢ tH&
GPC Zdof| H]5f uj$- 2 d&4E Holil glom, %61 T2M cf&olA] o+ mdat
Hlwsto] & AZE BErh. PMME 9159 A% T2M ¥4 15004 253 5714
0.7 o9 #& Holil AOH% 35 A57H 65 011277}11 0.6 °]49] Fto] fA1d
t}, ¥k PREC ¥49] ¢ wh2 £E2 ROC score gfo] ZopA|H, 35 & o] &
B 0.65TH 22 3 E?M.

o (a) 2m Temperature (EastAsia, AN) (Jan 2016 to Dec 2016) (b) Precipitation (EastAsia, AN) (Jan 2016 to Dec 2016)
H 1.0

ROC score
ROC score

lead time (week) lead time (week)

J% 36. (@) 2m 7|20 (b) 2 S=20120] thst ROC score ZZZMO| East Asia EH(10°N~60°N,
80°E~180°E) Trar Z=2M M2 PMME OIS0 st Z5Zno|ct

AREY A5ZA7e) gk A5 19 3.79 YEeieh 29 3.7 78 GPCet
SCM9] Anomaly correlation coefficient(ACC)E H|13 A0 7, HZF W= T2MI
PREC, mean sea level pressure(MSLP), geopotential height at 500hPa(Z500)°]
ot GEASY "RV 2 A EH dlSolA = MME dl543et ECMWEY] dl52
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Data Requirement for Seasonal Prediction of LC-LRFMME

1. Forecast Data

(1) Period: more than 3 months for each month

(2) Variables (/f possible, other available variables are welcome)

- Surface (2m) air temperature [K]
- Sea surface temperature [K]
- Total precipitation [kg/m2/s]
- Mean sea level pressure [Pal
- 850hPa Temperature [K]
- 500hPa geopotential height [m]
(3) Data type
- Monthly mean (total) data for individual ensemble members
- Monthly mean (total) data for ensemble mean
(4) Data format
- Resolution: 2.5°x2.5°degreeintervaloverglobaldomain (144x73grids)
- GRIB (including data control file; e.g., ctl) is encouraged. Other formats

are also acceptable.

2. Hindcast Data

(1) Period: 1979-present is recommended.
- Currently, common reference hindcast period is 1993-20009.
- If this is not available, the fewer simulations are also welcome.
(2) Experimental design
- SMIP-2/HFP type simulation or 1-tier simulation
(3) Data type
- Hindcast monthly mean (total) data for individual ensemble members
- Hindcast monthly mean (total) data for ensemble mean

(4) Variables and data format should be consistent with forecasts.
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3. Requested Information

(1) System configuration (Appendix I)
(2) Data readme file

4. WMO LC-LRFMME ftp server

(1) IP address of ftp site: 210.107.%* **\
(2) Login ID: *** / Password: *##*
(3) Directory: /data/DATA/Irf/gpc_ GPCNAME/forecast (or hindcast)
* GPCNAME: each GPC name (e.g., beijing, cptec)
* Data submission hopefully not later than the 15" of the month would

be greatlyappreciated.

5. WMO LC-LRFMME website

(1) Homepage: http://www.wmolc.org
(2) WMO LC-LRFMME website is only opened to registered member
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System Configuration

Is it a coupled forecast system?

Is it a Tier-2 forecast system?

Atmospheric model resolution

Ocean model (if applicable)

Source of atmospheric initial conditions

Source of ocean initial conditions

If Tier-2, what is the source of SST predictions?

Hindcast period

Ensemble size for the hindcasts

How is the hindcast ensemble configured?

Ensemble size for the forecast

How is the forecast ensemble configured?

Length of forecasts

Data format

What is the latest date predicted anomalies for
the next month/season become available?

How are the forecast anomalies constructed?

URL where forecast are displayed

Point of Contact
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Unconfirmed Member Control

Word(id, name, email) | | Period_ ] E~| | [E]~ |searc
) Num D Name / Email Reg date
ol 1 v b ) 2017-10-25
@ 2 ) 2017-10-23
@ 3 ) 2017-10-23
ol 4 rel 12 ex| v.br 2017-10-10
@ S5 re 1 ex| v.br 2017-10-10
o 38 2016-11-17
ol 39 ha alih 2016-11-16
| 40 n b 0.id 2016-11-10

[1] [2]

JE AL WEHIE SHOIXIS| 01520 ARBAR 719 A1 2] HO[XIQ) OflA]

Deleted Member

Period | | @ ~ | & | search |

num 1D Created Date Deleted Date Log

1 1 ' 2017-09-26 11:05:51 2017-10-11 15:10:58 Deleted account

2 1 i 2017-09-26 11:05:51 2017-10-11 15:10:53 Deleted account

37 -] = LULD-UD-1Y UL .o3Y.9Y LUL/=UL-"U9 11.10.0% veieleu dlLounuun-Lomimnmeu)
38 he 11 2015-04-22 16:13:10 2017-01-04 11:18:39 Deleted account(un-confirmed)
39 s a 2015-04-18 04:00:36 2017-01-04 11:18:39 Deleted account{un-confirmed)
40 jv 36 2015-04-08 14:50:34 2017-01-04 11:18:39 Deleted account(un-confirmed)

(1] [2] (3] [4] [5] [6] (7] [8] [9] [10] »»
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2017 Survey for satisfaction measurement (during 01

Survey Management Sept.-30 Nov. 2017)

hanky LCLRFMME webste
Thel iy rgani tod by the
b ochnology
(((((((
If you want to make a new survey, JNGVRTTVEN

are you involved in? (select all that match) *

Preview Modify Copy&New Result

Select # Modifed Date Title Start End Public

2017-09-25 2017 Survey for satisfaction measurement 2017- 2017-
03.04:43 (during 01 Sept.-30 Nov. 2017) 09-01 11-30

2017-04-17 2016 Survey for satisfaction measurement 2016- 2016-
1:10:12 (during Sept -Nov. 2016) 0901 1201
recast information from WMO LC-LRFMME? *
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wmolc.apcc21.org LHS:

Your account was locked.

Jgh
re

) Email Confirm ) Change Password

[} P E-mail* > Confirm | NG pEsEwoia
‘_'f Password(Check) Change
Your account was locked.
Please input your e-mail address registered to re-confirm.
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AE AANAL AR HeiS FEANE WA ek, webA 1ol w4
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Sleeping Member Control

Period [E~ ] (Sent e-mail Sleeping |search
Total : [211] Search : [211]
id - level - name - issued date -
num
country email status
Vi 2017-05-15 16:42:18
161 ’ o
n dan .int Sleeping
€ 2017-05-15 16:42:23
162 E
a u Sleeping
ke a b ) 2017-05-15 16:42:51
198
re ZHt sg
ma 2016-09-25 19:34:01
199 u
n 3
Ba 2016-10-03 17:26:59
200 B
b 3

|E-Mail| |Sleep| Wake,

(1] [2] [3] [4] [5] [6]

JE AL, MEHIE SHOIX] ARBAE A 38 2|0l et Al
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22 4.2 DCPC LC/LRFMME EH[0|X| 22|

DCPC(Data Collection or Production Centre) €H°o|X|+= GISC A&°f MME
HedoleE AlFsta Sl DCPC EH°]A|e} GISC A=Zte] Hloly ek
OpenWIS A|AERE F5f Hlo|HE westal QUrt SHARE, o]2et Y40 s Fef&o]
U= AlLE 7] HlolE welofl= FAlEe] wet A7 HAE 4= it olE WA
7] $18l DCPC &Ho]A9] AW 9 42 A7I1F o= A, 211 24 3 WS
ZA3gste] DCPC Euo]A]9] 4| A4 AEiz it

[ ) o~ o]
Q@ KMA ey

& A46. DCPC LC/LRFMME SHOIX]

DCPC &d0]A]%= SO 19115 B4]9] WMO Core Profile & weldo]E] 4]0
2 A3t dEdelEs 713 A& (grib, ncd¥%S)9] U}, GPC, &R 59
columne 7M1 it} HEkEolElE= WMO A7) AxAlE] 7|37 JRE A
Z71=n B3 DBE 5oto] A=l thet 4=, 47, Aol disl] Heigict. 20179%
ofi= GISC A9 8307 HE HETolEE 4, Bolgion 4l GPC(Offenbach)
o] AfIEA =] et vEtHlolE . Al AAkstal .
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WMO E7[0jl MMIE TR AL Zat

2251 HH U =X

o BA:

WMO 7105 MwAlE Z5jo]7] iplg oz T Ei Bk
2912 Tetsle] B9 WS FS AT AN AR BT, AT

1o

=

AL 483t AFFHRl Au|AE AZstr] st

1o

:2017. 9. 1~11. 30(& 3719)
: Zledo] WMO AlAlE Fjojxjof 2191 & H7 WA= Ha.

g o AEATE FHolA]o] =1%1 & 4 Sl A2 7 ARSAL

- 5.458(74 )

- 10024

gbgdog shteld 742807 20169(81.48)7} HA S uf 3 vEEET}

o7t Lol
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60.0

81.4
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HZ 53 M Zut

o HO U Ao
- 36279 B9 % 53] olste] 14.6%9) FohL

BN, 201649 #Hol&
Hlsl| 7.7%(314789] 3 F 7078 o, 22.3%) #AT

- A 8270 U= F 3470=(41.5%)°14 SHBIAAL, 201691 7970 U= F

3671=(45.6%)°1 Bl 4.1% HA4et

E A5.1. 20162 20173 TEE ZAI0f HOSH =7k H efEs Hlu

=t 32
e | RS HOBH g EBOKR | 20EX
2016=(A) 79 36 45.6% 314 70 22.3%
2017(B) 82 34 41.5% 362 53 14.6%
HRIB-A) +3 -2 -4.1% +48 =17 —1.7%
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o 271 ROX} & B A52 AT

ron

H A2, 20179 TEE A0 EOfet =712 FHOKt =

=7t oAt = HHE(%)
Peru 5 94
Russia 3 57
Singapore 3 57
Switzerland 3 57
United Kingdom 3 57
Brazil 2 3.8
France 2 3.8
Germany 2 3.8
Morocco 2 3.8
Qatar 2 3.8
United States 2 3.8
Yugoslavia 2 3.8
Argentina 1 1.9
Bangladesh 1 19
Bhutan 1 19
Chinese Taipei 1 19
Croatia 1 19
Ecuador 1 1.9
Egypt 1 19
El Salvador 1 19
Hong Kong, China 1 19
India 1 19
Indonesia 1 19
Japan 1 1.9
Kenya 1 19
Korea, Republic of 1 19
Kyrgyzstan 1 1.9
Malaysia 1 19
Mongolia 1 19
Saudi Arabia 1 19
Spain 1 19
Sri Lanka 1 19
Trinidad and Tobago 1 19
Turkey 1 19

A 53 100.0
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o AKFESME Tt5)

- NHMSO| 245 3)¥o] AA| & 36.7%= AFA|5k1L, 1 tha0 2= RCC7} 21.4%,
RCOF ## 3]¥7} GPC7F 42t 18.4%2} 17.3%E AHAIFAL 7|e}F 7]38o] A%
YL 6.1%= HAH.

- 7|e} 7|32 ofe} 7S
1) CPTEC
2) WMO(3%)

3) Commission of Climatology

4) KMA
= IA(F) HIZ(%)
VWMO Global Producing Centres (GPCs) for Long Range Forecasts (LRF) 17 17.3
National Hydrological and Meteorological Services (NHMS) 36 36.7
WMO Regional Climate Centre (RCC) 21 214
Regional Climate Outlook Forum (RCOF) 18 184
7|Ek 6 6.1
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o BHOX| Y2 F7|E=uH =271

- WMO A=AE gHjo]z|of dupt &ol=rtol et g o= ghgo] gh o4
&3k gWo] 54.7%2 7P W vlES AX|Th AR TP &5
5] 20.8%, 7HF AL%shs 31U 17.0%, 199 3hd A WEah= 3¢
7.5%.

T () HIZ(%)
more than 12/year (at least once a month) 29 54.7
4~12/year (at least once a season) 1 20.8
1~3/year (at least once a year) 4 75
once in a while 9 17.0

more than 12/year 4~12/year 1~3/year once in a while
(at least once a (at least once a (at least once a year)
month) season)
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o Xz A8 EXHESMY £71)

- WMO AZANE oA AAsH= 2125 | A7|dEof Fauxad ARSsh= 39S
58.5%% AAL, 1 th3o 2= | A7|E IAtmE 35.8%, ATFARZERE
1.9%, 7]e} o2 FHor Z8ol= JJYUL 3.8%S AR HAQ 94.3%7F
WMO A7|0E ArAlE Aa7E AP A7]dH &]-7PdH o2 ARgole= Ao
UERd

- 7]El2E 1) WMO 3]¥o2A WMO A7]E AAlElo] &8 tigt JHE 7]
A8l ARgsth= o)A} 2) EFoldIt RCOFE Yol ARESIth= ool Q1.

P 2 HIZ(%)

essential information of operational long range forecast 19 35.8
reference information of operational long range forecast 31 58.5
research data on long range forecast 1 19

7|EF 2 38

essential reference research data Other
information information




B2 5 \WMO [0 MEAME] OEEE XAF Z0p | /3

o Mool Az SRESMHY 7t5)

- WMO #7]|dE AE=AE 9] 3JPEL forecast ARE 7P A5(47.7%)3k1L tF
9= hindcast A&E(28.4%), HSAE(23.9%) «2&E A3

= A(F) HIZ(%)
forecast 52 47.7
hindcast 31 284
verification 26 239

forecast hindcast

verification
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o M35t= iz RYEEUH 7Is)

- WMO A7 E HAIE 9] 2952 graphic #32 A&S 7P A15(43.2%)5t

I 5 RARE digital 8 AHR(G1.5%), TR CE 79X 57 AFR(25.2%)
2 M3
T2 () HIZ(%)
digital data 35 31.5
graphic 48 432
climate indices 28 25.2
B0

digital data graphic climate indices
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o MSBl= X2 LUESEME J1S)

- Siele] Tk okl 56.2%7F BA WMO ASAIEoIA] ABEA 943
NetCDFEHIE 7]’72} /{]_;'8]-_]'1’ GRIB13} GRIB2E Z+z¢ 19.2%. 24.7%E A5t

[SIASS
AR

= o | I8
GRIB1 14 19.2
GRIB2 18 207
NetCDF M 56.

GRIB1

GRIB2 NetCDF
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o HBIE OIF RGN i)

_ 7].}(1- oo

J 22 43.6%9] sl¥E°] PMME 9& ARE AS33, DMMES} 7HE g =}

= 717 28.2% ASS)

=

A(F) HIZ(%)
individual forecast 31 282
Deterministic MME 31 282
Probabilistic MME 48 43.6

B ++--onoeeme e

individual forecast DMME

PMME
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o M35t= GiE 7RHESMH 7I5)

- 77k 44.3%, 34.0%2] S|950] 34 dEAR} 1Y AEARE 1 AW
W, A 21.7%E Y dEAes 45

= A(F) HIZ(%)
1=month 36 34.0
3-month 47 443
6-month 23 21.7

1-month 3-month 6-month
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o MSol=E HNEEMH Tt5)
- SRS 7F429.8%)%F 712(24.0%)E HHHOR dZof o]8sl= AL 455t
1, A7Z0l FFE vX= Fa8 "l e E2E(15.8%)F Al MAZ A4S
gt 1 202 500hPa AYNE(111.7%), HH71H(9.9%), 850hPa 7]
(8.8%) +o& A53t

= 1) HIZ(%)
2m temperature 41 24.0
precipitation 51 29.8
500hPa GPH 20 1.7
850hPa temperature 15 8.8
mean sea level pressure 17 9.9
sea surface temperature 27 15.8

T2M PREC Z500 1850 SLP SST
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TEL(SUE =71

- WMO 7|9 X A AlE 9] Au]io] Z+2F 35.8%, 22.6%, 20.8%, 15.1%2] 3¢

of BHE, OIS, wleRtE, HE &0 8 WS 79.2%9] 3l9s0] 584

’

SIS~ )2 B, 2016900 Bl FAg 491 vHS{(FHE TS~

_ﬂ; m[rl

¢

EukR)o] 5.7% Z713t
s 20164 20174
- oleU() HIS(%) Ql2Y(H) HIS(%)
OHRTE(7) 23 329 11 20.8
2IE(6) 23 329 19 35.8
Q7 IIEE(B) 17 24.3 12 22.6
HE(4) 7 10.0 8 15.1
HIETEE(3) 0 0.0 1 19
=TE(2) 0 0.0 1 19
OHREDIE(T) 0 0.0 1 19
- 20164 20174
23 23
19
17
- 12
, 8
1 1 1
| 1 1 | 0 | | 0 | | 0 .
IQDIE(7)  BHEE(E)  UTINE(R) HE@)  UTHENEQR) SUEQ)  HREBLHE(1)
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o THIH(EEME TtS)
- WMO 7]ole. AEAIEolA] ARl o she FEe BT S710k A7)
A FTVE A2 34.7%9k 33,792 A S W& AP, 1 hgot
AEl2s S% F7171 13.9%, A8AE delolEr} 10.9%E A1,

- 6.9%9] 71ElAS thaat 2

1) Deterministic forecast maps do not work many times while probabilistic ones
work all the time

2) Increasing spatial resolution of verification of models

3) Basier download of digital data

4) This is my first time logging in but seemed to have to fill in this survey?

5) Make the products easier to access. Make links to 3 month forecast on home
page

6) Restful web service or API for information

7) Hindcast data access

= () HiE(%)
AR foltef= S7t 34 337
St S7t 35 34.7
MHIASE S7t 14 139
MEAPIOIE HHPIE 11 109
7E 7 6.9

AZHHALE D7HHAIE MHASE INE=INV (o] 1= Other
t

37t 57

37t YH0IE
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- 3]¥E0] WMO A=AIES] EH0|R|E B S7AlSsIF7|E Hiek= 4= 850hPa
= vl 200hPa SAEFEO] 27.8%, 21.7%2 7 =2 H]&-S X}A|g} o]o]A
850hPa AYIT =7} 13.9%%2 1 HE 0], 500hPa 2%} 200hPa A1 =7}

Z¥7y 12.2%% AHAE-

- 12.2%9] 7|E}e]AL olefjo} e

1) Relative Humidity

2) 10hPa Zonal Wind

3) 850hPa Wind (Meridional)
4) 850hPa Meridional Wind
5) Number Wet Days

6) Sea Ice

7) Potential Velocity at 200hPa and Current Function at 200hPa

8) Surface Temp. Max and Min

9) This is my first time logging in but seemed to have to fill in this survey?

10) Velocity Potential @200hPa, Stream Function @200hPa

11) Humidity, Soil Moisture

12) Indices for Extreme Events

13) Divergence, Potentiel Velocity, z70mb

14) 700 Vorticity

= 2AAE HIE(%)
7200 14 12.2
7850 16 13.9
T500 14 12.2
Uss0 32 27.8
U200 25 21.7
7Bt 14 12.2
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7200 7850 T500 U850 U200 Other

o F7t AMEZSY)

- Course

- Guidance/description documentation on available hindcasts and realtime
forecasts available for download, particularly the details of the data file
names and corresponding content of each file available for download.

- Pre-selected domains for RCCs and RCOFs will be useful for all products.

- Verification information

- This is my first time logging in but seemed to have to fill in this survey?

- On question 11, it would be very useful to have graphics for latest
3-month forecasts and the ENSO indices on the home page. Many other
UN agencies would use the website if a small subset of products were
available directly from the home page.

- Forecasts of subseasonal variability

- Thanks for all the efforts KMA has put in the sustaining the Lead Center

infrastructure.
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