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1. M2

7153052 SRt AR LA HEs] W] AL, TRt 7oA St

T Aoty ApAof EtE ASE At E

SRy oS4 Y ddER dollh of2%t

TAIE siEst] St W 5 SR bRt det o] $A414 FAE A8ske v
TR E(Multi-Model Ensemble, ©]st MME) 7|%¥o] d&] ARE=aL 9t

FA ECMWF, NCEPE B3 thfet @9 718olM MME 719E 283t Add%
ABIAE Aokl IcHPalmer et al., 2004; Min et al., 2009; Wang et al., 2009;
Kirtman et al., 2014). AAI7147]174World Meteorological Organization, ©]d}k
WMO)NAE olo] thet 84S QIAlsty WMO HA|F A7|d&AE APAHAE
(WMO Global Producing Centre for Long-range Forecast, ©|5} GPC)7te] €<
ol =7ke] A7 E AIE TRkl MME 7S AIAEE 7dste] AEdS s
2 FHANZIIA Al 143 WMO 7| EAA L3 (Commission for Basic Systems,
CBS)olIA WMO A7]oE AE=AE(WMO Lead Centre for Long-Range Forecast
Multi-Model Ensemble, LC-LREMME)E 5?15ttt o) me} GPC & skl dh=r
71432 (GPC Seoul)d tl=r 714 (GPC Washington)?] WMO #7]0|E AEAMEES
g8l itk WMO A7]alE A=AlE= 7+ GPColA] Aitsh= A7|dE A=
A3k, MME 7|9& 7igsto] AMulastal, Z GPCO &A=t MME dl5At=
17+ P = AlS5h= ‘one-stop shop©| H& A& 3411 5= o] 294
THGraham et al., 2011).
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WMO #A7]0R AE7FEH(WMO Expert Team for Extended and Long-range
Forecasting, ET-ELRF)] 0] tZdl= 59 AFE= I +Pst7]oll= tha 7
ojgfFo] WE 4= Utk wWeEbA TeEE SEI ATl 7S didlste] 29T
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1 WMO 7|02 MEMIE] 2A(BXIAL)

A= = Q1719 APCC= WMO A7191E ATAEE 295t w4t 712 A1Y

=] =L0O0 = A==
she e @ SBshL 9l

APCCE At 1000 ' 7F Tkt MME 7182 B631e] ofAlo}-ej5F X|ojo] MME
ALelE AR Pasle] AT AE/TOR, 2011ARE 20169714 APCCT}
WMO A71eli MEAlE 20" e A&H 0% 4 eajstin /a4 dx
£ % @27} ol H.00, WMO 31T a70] Foke TEY AulAZ by
o2 A % A Hh Yolk WMO 47lle AwAlEe] Sk Aske Ao
AxstHct. kA & HIAE Fof 2018 APCC7F =383 WMO 719 E A AlE
20] AbAQ) 8T MME Al2xle] A4 Ade Aeshad sk



2. WMO A7[oils M=MIE A oS AAR 2% | 3

2. WMO 37l0fl ME=ME AE oS AAH 2F
2.1 WMO Z7[02 M=HIE A” oS AA” 25 R

Qkx] st v} o] ‘one-stop shop 22A12] WMO A7|d|E. AEAlE Hsks 43
St7] 913l 2+ GPCERHFE 7|199EAmE $4otal MME olEAtaE A4ikste] WMO
AEAE Q] sld=o] ZHoXE B8 UAE Amet 1% FAoE AlFstal UTHIH
2.1). a8y ZF GPCol ikste AldelsAtzs w1t 34 (Binary, GRIB1, GRIB2,
NetCDE), & &, ¥ 5olA Ael7t Sieh wzha WMO 7]9E AEAlE Q] A&
W3 A (data exchange policy)oll w2t GPCERE 671 W(2m 7|, 735, 2 E,
3715k, 850hPa 2%, 500hPa A%, &, Si-HLES] B9+ AL GPCol g
S Z3ksk= GRIBI 3419 €9 37d = B+ Ame EES} ok qlch

WMO #A71dE A=Al Q] 237]|ol= 11719 GPCERE A-AESARE S35t
Act. 2010 6ol Bk 9] CPTEC(Centre for Weather Forecasts and Climate
Studies, GPC CPTEC)°] ojaldAl 127] GPCO] d&A == thdzk 2gElo] eyt
< =9 7144 (Deutsche Wetterdienst, GPC Offenbach)o] GPC7} HHA dAj=
< 13719] GPCEHE AZASARE AL UTHIE 2.1).

WMO CBS/CCl ET-OPSLS
(Advisory body)

Lead Centre
for LRFMME

Q@ KMA & NOAA
1-3 month forecast

@ Global Producding Regional Climate @ Regional Climate Outlook National Meteorological

Centre Centres Forums and Hydrological Services {ifj

JE 2.1, WMO 7|02 MdEe] £ Jls
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2. WMO 7|2 M=dH A- OF AR 2F

13711 GPC9] forecast®} hindcast AF=ol gt #E=5FE S=SE &, 47119 2AHE4]
MME 71®¥(Simple Composite Method, SCM; Simple Linear Regression, SLR;
Singular Value Decomposition, SVD; Genetic Algorithm, GA)Z} &&22] MME
71" (Min et al., 2009) 2.2 w4 37§d AdAEA=E B4ksHA . Hindcast 713k
2 GPC 7+9] 3-8 hindcast 717491 1993-2009¥Z 7|&2= bet. 2k 7|Hof| oigt
ApARE A2 offiet At Fal=, GPC Toulouse?] 74-%- hindcast AH=E #5515
A %31 forecast anomaly®} forecast AR Al&dflFaL oA SCM 7|HHofqt
forecast anomalyE ARSI, YA 3719] A4 &4 MMESH &HEE4 MME= 2

FokA] et

O Simple Composite Method(SCM)

SCMZ H= S 2dof Y3t 7ISAE o] T Hatohs WHo R, g1 1idst
Al AR 4= Sl ATAE A= GPCEZE forecastollAl 3% 717FQ1 1993-20094
of thgt 7|FgkS A AT forecast anomaly(#,)E AkIsHe] H3t & GPC 7H(V)=E
LHrolETHA] 2.1). o] 71 A AdASE 13t of2] dSd 718llA g9 ARSEIL
AtHelE =°], APCC; Development of a European Multi-model Ensemble

ol
T
jun
1

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

N
MME= iEFZ. (4] 2.1)
Niil

O Simple Linear Regression(SLR)
F=AG 38718 E 0183t MMEE 3% hindcast 713kl dial] T GPCE A1

S|AAa,)E Z} forecast anomaly©l &3 & ths HHdlF= ®oltH(4] 2.2).

v
MME= 2307, (] 2.2)
Ni=



1 WMO 7|02 MEMIE] 2A(BXIAL)

O Singular Value Decomposition(SVD)
o] 7|§2 ZF GPCO| dFsh= 7FA1E #5171 AsiAl offf 4] 2.33 22 SVD 4
< ARgSEe] GPC 749 WAt FEAE FEE EoWA oFtHKrishnamurti et al,

2000; Yun et al., 2003).

~
G = (UVWT>i,j = _:lek Ui Vi (A 2.3)

olgA a1 GPCE AF3|HASG(b,)E forecast anomaly©ll &3t ZHS offi(A

2.4)% o] "agozA A& XS e 5 At

AT
MME= Y b,F, (3] 2.4)
i=1

O Genetic Algorithm(GA)

715 A A" 4 84F 7He] WA, oA AoARgo] o) BlAdRAd, HldSEd=
20 Q7] o] 71&9] AF4R] SAH O R IS4 FA7I= ol A7 A
o mEbA Bl Ade ARt MME
WMO #7105 A=AEE 9’ 7
AEAE oA Al5sh= MM

&=
)

o] GARRRE Aio] SHAE BASHE AT A

£ 3 Y= g8 Zo|tHolland, 1975). &4 418&2 27|38}

> o
)
mO
o
L)
{N

(]
_(

AT 43S o AElEo] BAE IS v stel 2ol
71%A ok WHolthR72T, 2000). AelSo] $4 L2} SCME o] 83t



2. WMO 7|02 ME=MIE] A” GIE AA" 2

O Probabilistic Multi-Model Ensemble(PMME)

2012 ET-ELRF 3|9 &3 APCCOA 7Hdd &2 MME 7|'He] WMO %7
o7 ALAlEo] Z=QU=|AtHFinal Report of 2012 CBS/ET-ELRF meeting,
http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-Report
-ET-ELRF-March2012.pdf). PMME 7|2 AEAEAR7F BEGFHEEE WETL
718 & FE WHEY hindcast?] B4 FEEZ(CYTEE)NA HH(w)Td &
AHo)Z ol835t 33.3%(x, = p+0.430), 66.7%(z, = p— 0.430)°l SfFot= F 71
71EgE 275kl dlEte] SEREE ol8slo] 7% BARl SERERR Y A4H

71Egel WE 7 7HE|e] e Alitehe WRIoItH1H™ 2.2). olFA AL
GPCY] 7H| 1= et 7 GPCY| P+ WH Y Alaol wE 7HA1E &30
o] taid JA4E FEFS A YtiMin et al., 2009).

ﬂxr@

-1)4 Ji

WMO 71015 A=AlE 298 53 A4Hd ZF GPCRF MME? 9|5 52 mfefst

7] S15h b4 AFFE 67) ¥14=9] hindcast ¥ forecast ol tgt A3 i & F3staL

AUt AE5/859 HS2 BHER A5 FEEA A5l dsf Fstar ATHEHEA

MME®] 7§~ SCMof| thgt AZ49t =8¥gh). ©] F hindcastoll W3t A5 5571717t

1 1993-2009¢°] s AlitEet A5l AREEE A B Ame forecast@t
hindcastol] w2} th=m, & 2.23% 2.39] ApAIS] LER it

N
o



8 1 WMO &7[0fl. M=MIE| @(BRIAT)

*, Climatological arecast POE
h ‘." FOF F-...-.ILL.J-,I PD
33% | 3w AN
] ]

-Forthe middle/upper tercile boundary:
: mean plus 0.43 times the standard deviation
- M
Forthe lowermiddle tercile boundary: HoRatEy of huecaomal

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

AN : probability of above-normal

M
P(E) =Y P(Model )= P(E | Model )
L J L J

model weight forecast probability of an event

1 a .
P(E)y=qg——7 ‘.J'JT.PEE Medel)  n:Ensemble size of i model
o R M: Total number of participating modes im MME
it +
T2 22, 719ARH HEUTHAE 0|83 HBEN LSRY UYE TIY

GRIB1°& ®ZE35HH GPC A= E3 MME dl&A=E+E WMO A7]9E AZAlE &
g0 X (https://www.wmolc.org/}& &l AFEr}. #A7t #ESHE GRIB1 AaE
S¥o]Ao A== st GRIB1 A&7t AF5-C.2 GRIB2 Az WehsEil, AMgA=
GRIB1 ¥+= GRIB2 S°fl Agste] the2t & 4= Qlrk L=, ZF GPCY A=7g =
ot A7t FAE BE YOUR HE GPCY JESARE TRt e 4 Yt
2 ofth. WMO 7|05 A=AlE FuolxjofA ezt wha 4 9= GPC A=
= X 2101 A, E3 jS5AEE DHHORE AEEIL JloH, ARBAT dlS
4, ¥, GPC, A9 55 A" &= Utk 53], SCME ol AR8APE 15713t
(~o7Mde AT = = AR8A 53 AHIAE AFsiaL k. 12y o=t o=

AEES WMO Sld=oftt Algtaloz AFEal Qi



2. WMO Z7|0f2 MEMIE AR oS AREl 2% | O

WMO “g7191H gxo|A]ofl= dlSAtm Bvtoluzt 24424 A5y &84 45 2
I &= AZRh B forecast A5ZAT = WMO A7[0E ArAlE oA A85kaL, hinde
ast AS2Te 2F7VFH0A &Fske WMO A71d% ASAE (http://www.bom.go
v.au/wmo/Irfvs/)ollA AlZst o, 2016WHE WMO 7|5 AEAlEo| 4= forec
ast 9+ oF2} hindcastol] et AF2HE A Algsh7 = 245t wWEhAl, 2016
W o]3HE WMO A7]E A=A A5 Bs+ oA forecast®t hindcast
ASARZE ASEIL QU g g Bt F712 08 8EE WMO 4716k AwAlE 2]
AdelE Aol dhigt I B2 17 2300 7HFeHA =Aske] UERgIch

@Qﬁ\ r— @@

E— —E . @
(1371l GPe) : g \\\\\ @w
: - ) /' - @\ .\\\‘
/E" =3 =3 “
e E 3 =
@ Lead Centre for LRF MME
1-3 month forecast

1. %= 3, 283,82 MME G S A|=58 2 3 3 723 Za 44 4 J2lE EE & E3ED

- BAMAE = (fest/hest) BHEXM O SXIE M AEEHUSHNEES WMO LC-LRFMME ZH O X| L]
itE BEE S\mp|ECDmpDSItEMEEn - ACC, RMSE, MSSS, GS5 BE
(671 ¥, GRiB1 H4)) Regular Multiple Regression
SingularValue Decomposition ZH& G| ZAI2 HE i Gpes M E =T U MME
GeneticAlgorithm - Reliability Diagram J|FoEA R diEg 20
-ROC curve & ROC score
ZEN Stz At -BS and BSS

Probabilistic MME

I8 2.3, WMO F7|0fE MEAIE A0S &7t iF SEX

WMO 7|92 MwAlE A= AF2 WMO 7]dE #& HF AA(WMO
Long-Range Forecast Standardised Verification System, WMO LRF-SVS)of| A
sto] P Uk BAEA dE ASole oleTE A4 (Anomaly
Correlation Coefficient, ACC), HudAlFZL2*HRoot Mean Square Error, RMSE),
MSSS®} Gerrity Skill Score(GSS)7} AREEAL g o9 HZol+= Reliability
Diagram, Roc Curve ¥ Score, ROC map, Brier Score(BS), Brier Skill Score(BSS)
7} ol &=L, ARt W82 5 10 YER]IT



1 WMO &[0l Me=IE] 2(BRIAT)

AZ APCCollA+= APCC AHA|19] MME <ll&2t WMO A7 X A=AE 2] MME o

AN S oS 7S] Bl EgTh o] AS2 T 71He] IS =918 A
Zo] o1, @A MMEQ] &3t HdS Fotir] I3t Aot} FFol A&
S T2m3t 7o), AAIZE dl&71712 20159 JEMEE 2017W DJE7EA o]t
APCCF WMO A719 5 AAE Q] AddE MMES] AMSEE BE F dFe 5Y
713olA Alzoh= ArmOo|tHAlE E©°] Beijing, Melbourne, Montreal, Moscow,
Seoul, Tokyo, Washington). Z1H 2.4+ AAZF d& AZF 7]17H52H9] ROC scores
ZH| 1 EE Ha3t gh& YRt NN 71| 18] o54d5°] ANZ BN 7He|12]9] 4
5ol vl "ojx=t] o] APCCF WMO A7|0]E. AEANE|S] PMMES] 352422
UElE= EAojt(Van den Dool and Toth, 1991). AS7|7Fs?t T2m¥t 4 %
WMO 7|9 E A=AE7F APCCol| H]3f tha: 22 dl& 55 Rl ¥ APCCe}
WMO 7|5 Mool MME cI&/d H5 % HwE Sl & 718olA Fitsl=
MMEEAZ AHET Hrp JAIRE B4 Bof AR &S BAFhd 9 MME
A&/ ol 71 & 5= UL ZeE 7|HHr.

R WMO A79f|: AxAlEof Hojsh= 7HE GPCO &g o5 HAee duir
sl 23 2.59F 2.600 2+ 7HE| 2] ROC Score®] AAES YefiQict AAE &
of ARgH =717k 20124 JFMEE 2018 SONelct.t} 18 2.59F 2.6914]
A MMES UEHH, ZF HE52 718 GPCE Qvieith. wtdog HAJH
ECWMF9] & 5= Uehdch T2m9] 4%, WMO A7]dE A rAle oAl AJ4ts)
AHdE MMEE 201697k 718 GPCol| H]8] thh &2 &5 Hole HhY,
201793 2018|0ll= ANY} BN ZH|ALE]of|A GPC2] oll5/d5-9] B+ttt H]
HIt}, ol 7oA BYUeE 5448 ol Qlrt. o] thgh Kot gt
WMO #7195 AxAlE oA Fiteli= MME A& 54& stetol
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T 22 HARFOIE9 HB0| AIBEE MEM A=
NCEP-DOE Reanalysis—1 CAMS OPI QISST v2
Source NCEP/CPC NCEP/CPC NCEP/CPC

500hPa GPH (gpm),

! Sea level pressure (hPa),
Varieble 2m temperature (K),
850hPa temperature (K)

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

E 2.3. Hindcast &30l A== MEM A=
ERA-interim GPCP OISST v2

Source ECMWF NASA NCEP/CPC

500hPa GPH (gpm),
Sea level pressure (hPa),

2m temperature (K),
850hPa temperature (K)

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

a) T2m b) Precipitation
0.80 0.80

0.60 — 0.60 —

0.40 — 0.40 —

0.20 — 0.20 —

0.00 —
AN NN BN AN NN BN

0.00 —

2 2.4, APCC2HWMO H7(0jl2 MBI 2f2¢ MAE AAZE PMME &) T2mitk b) 2= OS2 718|124
ROC score@| ARF Bdare=, HARF GIEQ| 772 JFM 2015 - DJF 20170]E
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a) Above normal
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0.6 ."‘2.

0.4

0.2
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JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA

b) Near normal

0.8

0.6

0.4

0.2

S L O L B L L L LY NN L BN B B
JIA DJF JJA DJF QA DJF JJA DJF JJA DJF WA DJF JJA

c) Below normal

0.8

0.6

0.4

0.2

LG SILENL I SN PO AR LI SN AN L AL INEL PR LI LN O

& 2.5, WMO H7[0l|= MEMEA 7HE GPC(EME) L CISZEUMNS(E AN AR T2m EE 050
th$t (a) above, (b) near, (c) below normal 712/ ROC scoreQ] AAEZ, MARH0EQ| 7)7E2
JFM 2012-SON 20180|C}. MM M2 ECMWFE LIEIH,
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a) Above normal
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b) Near normal
0.80
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IHI|II I[II] [III]IIIIIIIIII
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JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA

c) Below normal
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0.60
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0.40
0.30

IIIIIIIIIIIIIIIIIII] III|IIII

III]IIIIIIIIIIl[III] III]HII

el T L L L L L L L L
JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA DJF JJA

8 2.6 WMO H7|0jl2 M=MIEOfA 7HE GPC(EME) ¥ CIERHULS(E2RM)Q| HARE 2+ S5 050
thst (a) above, (b) near, (c) below normal 7128 ROC scoreQ] AAEZ, MARH0EQ| 7)7E2
JFM 2012-SON 20180|C}. MM M2 ECMWFE LIEIH,
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2.2 WMO #7|0f|l MEME] AE OIS A2 JHM

£ ECMWF B Tououse | |B offenbach
System 4 -» System 5 MF-ARP5 -> MF-S6 | | GCFS1.0 = GCFS2.0
A4 V V
13 ) ey S © e
A . A\ N\

WMO LC-LRFMME

Polar map
HEZE AAE =

ol% % 73 13y
210! A2 sHH

‘ WMO LC-LRFMME |

L]

= 2.7. 20183 WMO F7[012 MEHIE A OIS AIAE JHM AR

-

2.2.1 GPC AZH=2E HHOE 23

WMO A719 5 AeAlEof #tofstil Ql= GPCe A&G2 02 AEASAIAH 7iA
stof, AEAS9] Fee IS A8 =Skl itk 7 GPCO| AlEASA| 2] 7i4A 0
2 QIS A& 5 T2 WMO A7]0H AxAlE v e e d5ds =
710 5= & Aot 2018H0ll= GPC ECMWEF, Toulouse, Offenbach®] A&
Al&go] 7 E o] WMO 7|0 A=AlE tasid = dSAtaolE v =ik
ECMWEFQ] % 2017¢ 11€] System 4°f|4] System52 7JAl=|0] A P04 Fs}
I ARoH, WMO A7 EAEAlE o= 2018W 3EFH -85

O ECMWFQ] System 5+ System4®} H|Z S w oi7|2D(FS)¥ sfF=g
(NEMO), szt 7] 2717%go] 7RA= e, IA A& 7|7to] tigt &5 A
S 1570914 25702 S7Fstdet. ERE Sea ice BEQI LIM27F F7F=] Q.
System 5] thet Eot ARt Bl A2 #2.40] UERlgITh

O GPC Toulosex 2018¥ 9¥ MF-ARP5914 MF-S6& A& o= mdlo] 7jAE]
Act. A" MF-S6+= t71239] 43 sidert 57t stoler, sfidnd Egt
WA= ATt A JA717] FEE Tia= 25702 S7stlew, IA A%t
2 199304 2016W0 =2 AR 7|% AFEfE Bt 4= QL E SFgTt I 2.5

2 E3)] AABt A ARRS &1 4 Qi)

= o= ‘—IL_E

O 201749 9¥ WMOZ7|AEAEAY thagid s dSAL80 Folst GPC



offenbach A& &

%Etﬂ o]—Al—H oﬂz_/n]
LA &
A A 717H1981~2015)004] 1990~2017ﬁ2§ H7gste] 22 715
< HhgstalAt st HAARA7IY] W= s
SR, AAZE d5717Ee] EE Tl TS 3070014 S071= S7HSHIT.

42 7|1E
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2. WMO 7|02 M=HE AR GIE ALE 2

o] =12t
-3 g

of it gAlet R #2.600 UerHIAch

E 24, GPC ECMWFS| AZIZAIAH THd Afet

15

-‘9_- 2018¢ 10€of 7iA = o] WMO A7|d|E A=Al
A= GPC_offenbach A& 2
S7HA

& Bt ohje} 7129
5y
712 1574014 3072 57t
ol

March 2007 | November 2017
Is it a coupled forecast v
es
system?
Is it a Tier-2 forecast No

system?

Atmospheric model resolution

Spectral, T159/L.62

Spectral, Tco319/L91 (horizontal
resol. about 35Km)

Ocean model (if applicable)

HOPE

NEMO version3.4

Source of atmospheric initial
conditions

ERA4O for the period 1981 to 2001
and ECMWEF operational analysis
from 2002 onwards.

ERA-interim for the period 1981 to
2016 and ECMWF operational
analysis from 2017 onwards

Source of coean initial condtions

Global Ocean Data Assimilation

Global Ocean Data Assimilation

System System (NEMOVAR -OCEANb)
If Tier-2, what is the N/A
source of SST predictions?
Hindcast period 1981-2005 1981-2016 however the calibration

period is: 1993-2016

Ensemble size for the
hindcasts

1

25

How is the hindcast
ensemble configured?

5-member ensemble ocean analysis combined with (neg/pos) SST
perturbations and the activation of stochastic physics.

Ensemble size for the
forecast

41

51

How is the forecast ensemble
configured?

5-member ensemble ocean analysis combined with 4 (neg/pos) SST
perturbations and the activation of stochastic physics.

Length of forecasts

7 months (four times a year 11 members are extended to 13 months)

Data format

GRIB 1

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

15th of the current month.

How are the forecast anomelies
constructed?

Departures from the model climate
estimated by the hindcast
integrations

Departures from the model climate
estimated by the hindcast
integrations (1993-2016)

URL where forecast(maps)
are displayed

http://vww.ecmwi.int/products/forecasts/d/charts/seasonal /forecast

Point of Contact

Laura Ferranti (.ferranti@ecmwd.int)
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H 25. GPC Toulouse AEUISAIAR JhM ALt

June 2016 September 2018
Is it a coupled forecast Y
es
system?
Is it a Tier-2 forecast
No

system?

Atmospheric model resolution

Arpege-IFS cycle 37 T255191 T359L91

Ocean model (if applicable)

NEMO v3.6 , ORCA 1° grid, 75
model levels. Frequency of
coupling is 3 hours

NEMO3.2 1 degree resolution L42.
Frequency of coupling is 24-hour.

Source of atmospheric initial
conditions

ECMWE operational analysis
(seedetailshereafter)

Source of ocean initial
conditions

Mercator-ocean analysis

If Tier-2, what is the source

of SST predictions? N/A
Hindcast period 1991-2014 1993-2016
Ensemble size for the hindcasts 15 members 25 members

How is the hindcast ensemble
configured?

1 atmospheric condition from ERA-Interim - 1 oceanic condition from
Mercator analysis, ensemble generation by stochastic dynamics
technique (Batté and Déqué 2016).

Ensemble size for the forecast

51 members

How is the forecast ensemble
configured?

generated by a stochastic dynamics technique in addition to using a
lagged initialization

Length of forecasts 7 months
GRIB 2 or ascii for digital data
Data format Gifforgraphics

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

8th of each month

How are the forecast anomalies
constructed?

Departures from the model climate estimated by the hindcast
integrations

URL where forecast(maps)
are displayed

http://elaboration.seasonal.meteo.
fr/

(passwordprotected)

http://seasonal. meteo.fr

Point of Contact

JM Soubeyroux (Jean-Michel.soubeyroux@meteo.fr) Jacques Richon
(Jacques.richon@meteo.fr) Christian Viel (Christian.viel@meteo.fr)
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E 2.6. GPC Offenbach® AZEHSAIAY 7 Al

17

May 2015

October 2018

Is it a coupled forecast system?

Yes

Yes, ECHAM6.3.04, MPIOM1.6.3
plus submodels

Is it a Tier-2 forecast system?

No

Atmospheric model
resolution

T63 (1.875°x1.875°) L47

T127, corresponding to 0.9°x0.9°
or~100 km on regular Gaussian grid

Ocean model (if applicable)

GR15, corresponding to 1.5° in the

TPO4 corresponding to 0.4° on a

tropics tripolar grid
ECMWF ERA-interim (for
Source of atmospheric initial . hindcasts),
conditions B el ECMWF IFS analyses (for
forecasts)
Source of ocean initial ORAA ECMWF ORA-S5 (both
conditions hindcast/forecasts )
If Tier-2, what is the source NA
of SST predictions?
Hindcast period 1981-2015 1990-2017
Ensemble size for the 15 30

hindcasts

How is the hindcast
ensemble configured?

Bred vectors in the ocean,
physics perturbation in the

Bred vectors in the ocean for 3D
temperature and salinity &
perturbed physical parameters in

atmosphere the atmosphere
Ensemble size for the 30 50
forecast
How is the forgcast Same as hindcast ensemble
ensemble configured?
Length of forecasts 1 year 6 months

Data format

Netcdf, but GRIB 1 one also be possible

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

121 of month

8" of each month

How are the forecast
anomalies constructed?

Lead time dependent substraction
of the hindcast climatology from
each forecast member

Departures from the model climate
estimated by the hindcast
integrations

URL where forecast(maps)
are displayed

http://mavw.dwd.de/EN/ourservice
s/seasonals_forecasts/charts.html
?nn=495490

www./dwd.de/seasonalforecasts

Point of Contact

jahreszeiten.vorhersage@dwd.deor
kristina.froehlich@dwd.de

jahreszeiten.vorhersage@dwd.de,k

ristina.froehlich@dwd.de;andreas.p

axian@dwd.de;katharina.isensee@
dwd.de
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2.2.2 SHOIX| 1= S/H

WMO 7|95 thzsid PFE ATAlE = A795 A= 4 9 #2539 121
MME 7l& JE neZ 9 & 7N ZuojAE &3 JHEue AlAHS 5510
+9 Fol St WMO A7|aE ArAle guo]xjofl= 7] A=AlE o] g}
Ad, tFsrd AE 71¢ FE, /8 GPC ¥ MME 9%, H5ATo] tigt ohest
Feo] 2R E AFsl et 2t Z ARELS FHo|A] 3| 7IA] Fof wke
520l ot Ao R AFEHL At 2Y S5l w0l Thsd AEE 1Y
2.83} Ztt.

»» Membership Grade A B C
(GPCs) (NMHSs and RCCs) (Others)

Digital Upload
data Download ©
plots Download © ©
Multi-model ensemble
© ©

image plots

T 28, WMO APl MEMES Sl7l S 018 Jkset I3 U LR ojENE

= 20184 39HE WMO A7|EAEAY &84 SHE Hsll, 137§ GPCset
g FAE dS 2 A4S JHgS BE ARSAEC] AR 7hsoleS B/NSFAT
SHAE, digital A2 9] the2Eel R t= 137 GPCsel §Hfl 71554, Digital AH&
9] 2= A 97|SAIEIQF NMHSs B 7Fs5tct.

2.2.3 Polar Map E& A|AH 1=

20179 94 WMO Global Review of RCOF WorkshopOllA 7|32 Q15 =X]
o] A& H ] F8/do] Ii=HA] Polar Stereographic map 5710l et 3414
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1 830 Aith WMO A7|os
Z}=o] tfgt Polar map & AlA

ALAE= 1371 GPCset o HE PAE A5

g2 TSI wEbA ARAREOlAl WMO 719
H A=AE EHojAE &8l AlTE Y vhget FH2l Map g Ee} BE©] Polar
Mapo]l tigt A ol& HHE AF5tt o= WMO A7|dE A=AlE E5o]Z] A
|AY 875 SSAZ By ofyet Hot bRt AHIAE 537t 7| H O ARRlA 71
ol oJvlA] & 4= Qi& Aotk 19 2.9 @A WMO A7]dE A=AlE ZHo]A|d
A A=A = Polar map EFAIARE UERATH

o 1 WMO Lead Centre for
Long-Range Forecast Multi-Model Ensemble

ata & Blot > Deterministic Multi-Model Ens
Deterministic Multi-Model Ensemble Probabilistic Multi-Model Ensemble Fom:ﬂxt
—_— /8PC_sweul/SPC_vouhinglon /GPC_to h,o/:Pc sxoter/GPE_beifng/6PE_melbourne
Data Exchange Policy 76PCcptes /GPCpretoria/ GPG ~ecmwk

R il Regular Multiple Regression  Sing

Precipitation : NDJZ(HB {issued on Oct2018)

Genetic Algorithm (GA)
2 Definition
3 Display
0 Select Period
ﬂ
Issued date 2016 *|[FEB *| Peried 2018 MAR *| ~ [20
© Select Model
T @Al @ Montreal @ Melboume
tio 500hPa GPH () Mean Sea Lavel Pre
2m T zmp&m re  (B50hP3 Temperature  ()Sea Surface T
rmal Above—Normal _‘i
b momm e [ —"——— —
O Select Region 80 70 60 50 40 40 50 60 70 80 40 50 60 70 B0 (X] seiniew

Global v] Longitude |p w30 |, Lewoe gg

Australia(S0E-180, 505-10N)
East Asia(S0E-180, 10N- aaN

Plat
—— 500t A513(50E-160E, 155-40H)
Africa{30W-60E, 405-40N)
—. 61 16.G11| Arbitrary Region 17062 Rapublic of Kores

Arctic =7

J7 29, Polar Map HE AlAH 1= OflA|

2.2.4 44 Consistency map EE A|AH 1=

WMO #7710 E ArAE oA Al-gol= ey Feje] 7iE GPCs, DMME, PMME
o] o= HHE= ARRALO] Aeof oJ5f /Y W HE T S =3 RS Q1 &
o US Bt opyet ‘GIF mtde] F4loZ tpuks 4= Qlk, 8y dA) o=z
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A= 11 QJ= Consistency Map¥ SST Plume EH|0|#]9] 1] Ao] ofd ‘pdf utd

of YAloz ABHIL o] FHolA] AR ARE The W F YRE o] 8o}

A8 WMO A7|9|E AE=AlE| o4+ Consistency Map2 B2 B A2 =901,
AREAZE 8o Aol I8 oYU FAo= AT 4= QA Consistency Map #
& A2EE S I8 2,102 71€ WMO A7ldlE koA A=A
Consistency Map¥} 2018E Al5Al 55 ¥ Consistency Map ¥& A|AFH 9
AAE HERHT

<7 H> <M =>

O3 2.10. 2= Consistency Map BEE AJAH! OflA|

2.3 WMO #7[0j|5 MEME] A OIS X2 HIS

7V A e L 3N AT HEE S5 FE-dE VYA s 3 A9, 712
A o5 52 ESIAL Ut 3N A A= Aike 9% FaAE=Es A 24
2, 7178 ARAS A 2 B of g} AYR/Eiue] A4 B dlS FES o
T dE HEE FEstal BEoRIth 11 F WMO 7|2 Ax=AlE ] 37HE MME
dEA=E 71V 37ME A S8l St ARz EEEHAL Sk ek WMO 7]
& AxAEE vid 378 e ft 7187 3 w1 Ui BEOfE el ot
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gt ZF 78 GPC 9 MME & Aa#E A4tsto] 71439 371 A o/ rad<
ol wig AF=E AFota Ut
WMO 7198 ArAlel= WMO F#o 2 N9d 71477 Ha7Hee] &ojd 7]

T AYE AAslaL, o|9F HAHE thft 88 HoHEd, ATNE, +4HY, 355 5
o] HEZI} oAS wEsly| Yol viEE ohfst 9715 xH(Regional Climate
Outlook Forum, RCOF)°l ZAjtet 71473 719&3et APCCi= RCOF2] Qo4 5t
5% MME ASARE AlFota 7|2 ArAle 5o S&EE A7 A
P} 7| E HAE 9] JAE A3HA717] s =Fstal Qlet o & flsf 20129
HE wid ot 97152 o] APCCYF 71447389 7]=dSTtol A ZHAlsted WMO
719 AeAlE Q] MME A543 A9 AEd=3 3okl 2, 2018|ofl=
& 519 AY7|FEHo| MME 7|9o&Z23E AFSIATHE 2.7). AWH7lol=
FOCRAII®} SASCOF-120] WMO #7165 AwAlE MME dESAa2E 4335130
E3] FOCRAll= 7173 71FdEdol sty A5daxnE EHsigon,
SASCOF-12%& AR S 53| X975 FIAolA oS 23E A5t shet

7]0l= SASCOF-13, ASEANCOF-11, EASCOF-6°] MME dll&At25 A|5-35tAct. o]
% ASEANCOF-113} EASCOF-6= APCC7} &Aste] WMO A7|d| & A=ANE A5
£ 0|83t & AIE FHSFY 01, SASCOF-132 WMO A7l i AxAlE] 9] of|&X }
25 AHLE AlZote] A9E g9 7154T TS 9t FaAEE o8
U= Sk3ict
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3 month Outlook (2018Dec-2019Feb)

Issued Date : 2018.11.16

2m Temp. Prec.
GPCs
Dec Jan Feb Dec Jan Feb
0/+ + + 0 0 0
ol EQ 47% (+) 50% (+) 45% (+) EQ EQ
Melboume 0 0 0 0/+ 0/+ 0/+
45% (0) 40% () EQ 45% (+) 46% (+) 43% (+)
0/+ + + 0 0 0
ECATWE EQ 49% (+) 49% (+) EQ 42% (+) EQ
Montreal 0/+ 0/+ 0 0/+ 0/+ 0
42% (+) 70% (+) 46% (+) EQ 53% (+) EQ
y— or- 0 . 0/- 0 0
49% () EQ 80% () 43% () 59% (0) 42% ()
+ 0 + 0 0 0
CEIES 91% (+) 40% (+) 56% (+) 45% (+) 47% (0) 41% ()
© . 0/+ 0/+ 0 0 0 0
0] 46% (+) 48% (+) EQ EQ 41% (+) EQ
Toulouse b o 0 0 2 )
Washington bl * * 2 : g
49% (+) 55% (+) 66% (+) 42% (+) EQ 41% (0)
0/+ + + 0 0 0
Exeay EQ 56% (+) 51% (+) 41% (+) EQ EQ
— 0/+ + 0/+ 0 0 0
40% (0) 47% (+) EQ EQ EQ 41% (0)
Pretoria * * * ) 0 i
86% (+) 73% (+) 72% (+) 43% (+) 45% () 57% ()
+ 0+ + 0 0 0
Offenbach - ™ oo @) EQ 55% (+) | 45% (+) EQ 42% (0)
SCM 0/+ + 0/+ 0 0 0
+ + +
A 48% 49% 49% EQ EQ EQ
A] 5| A6 | A]7|A]o0O]|A]JO]|A]oO
+N 6 +N 4 +N 1 +N 2 +N 2 +N 1
eamsorocmeume| N | 1 [ N[ 3 [ N4 | N[0 [ N[N
N| 1 | N|]o | N]o | N1 N]o0 ]| N]| 1
B | o |B | o | B | 1|8 |0 | B |0 ]| B 0

JE 211 718 34

A J|SHYS Pfoll A= 7IR0IEES] GiA
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27, 20184 RCOF &M & A= X5 g

RCOF Place Date
Thirteenth Session of the Forum on
Regional Climate . : N ,
Monitoring—Assessment—Prediction for Nanning, China 24-26 April 2018
Asia (RAII) (FOCRAII)
Twelfth Session of the South Asian , . ,
Climate Outlook Forum (SASCOF-12) Pune, India 19-20 April 2018
Thirteenth Session of the South Asian , .
Climate Outlook Forum (SASCOF-13) Colombo, Sri Lanka 26-28 September 2018
Eleventh Session of ASEAN Climate , 29 Octorber-1 November
Outlook Forum (ASEANCOF-11) Kuala Lumpur, Malaysia 2018
EASCOF-6 Seoul, Korea 7-9 November, 2018

WMOOIAE= A A4S Al At 109] ¥7ZF El Nino/La Nina Update®
7isto] Aol Y] s 2k HItof WSt FA- A AmE AEZH 0= AlS
gt =y A7) S]] et Hoh ZZARl JHE A5 BR4do] A7|=o], Al 153]
AIA 71733519004 2 71F3A] 9 oS FEE AT E5F2E GSCU(Global
Seasonal Climate Update)2] &7+ ZAA5l3t). o] A Yst7] a3l WMO A7 =
AEAE= o] 27124, 5, 8¢, 119)0] 7|FASAHEE AJ4ibsto] GSCU2 7|24
29+ ATt Atk GSCU %9k W82 ofsfiet et

iz}

O WMO A7]dE ATAEAE ZE 7|7k tist 2+ GPCH d& &
O 2HEH YW FEE4 MME 72 #8% d5AE % Consistency map,

O ACCE 0|83t GPC ¥ ZAZZ MMEQ] AZ(SST, 2m 7|, 7= 500hPa2]
APz, sH7|Y)

O ROC map, ROC curve and score, reliability diagram< ©]-&%t GPC ¥ &
EE4 MMEQ] A3ARE ATQ2m 7|2, 7=, 500hPal] A1k, siH71)

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

o]& Boll GSCU 7t g3te] &1t wR{7} o]FofR| 1L, APCC2F WMO A7 H.
AEAIE Sl AA|7F AskE 4= ok
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~WMO EXTRANET -

METESE ease visit our p
METEOROLOGICAL Please visit our publi
ORGANIZATION

Planiog & Wenknring ‘World Climate Services Programme
PACIRABES Climate Applications and Services world map
= PROOAMMAS > Werld Cmate Presramee > CHat ADECMIoNS ard Services > WHO LC-LRTMHE m
pr—
Pubcations Public

Latest For s o
Ubrary + WCASP Sefes
Lasrning Heating Repaets

Tha WHE Laad Cantra for Long-Rangs Forecast Multi-Hedel Ensambla (LE-LRFMME) collagts an Jh:::l:?n

e ] agreed set of forecast data from 13 WMO accredited Glohal Producing Centres of Long Range okl

Foresasts (GRC3LAF) which ure part of the WO pumerical g range forecasting

a st of Blended products and individual GPC-LRF forecasts  [ETTr N
andacd foarnat on ks e portal, The peoabilvtc mul-model araaenble foracaits of m

Chck hrm o march with Soogie gurface air temperature and precipitation for the upcoming seascn from the LC-LRFMME are

shown below.
TREEST A (hITET> }— wmo E 7|0 2 Mz ME| H 3
Seasonal mean s‘umoo)lr . Saasenal maan pfﬂﬁpllilioﬂlﬂl\u‘lﬂ
temperature forecast

Interpretation: The map in the left-hand pannel shows the spatial pattern of seasanal mean
calculated for the sverage

surface sir fores:
temperaturg for the sexson being in the highest third (above-normal ar warm), middle third
{normal) or lowest third (below-normal or cold) ranges of the baseline record (1993-2009) at

aach location. Colour coda is indicatad only for tha catagory that has the highast probabiity of
occurrance, For axample, for regions highlighted in red, the seassnal mu surface air
temparature foracast indicates that the mast ikely foracast category to occur I3 warmer than
arly, the blus color highlights regions whers the seasonal mean surface 3
atura farecast indicates that the cokder than normal catagary as mest ikely, while gray
Cotor ighlighta reghors whers te seasonsl maan, taperaturs foretat Indicates the near
narmal category as mast Bkely. Desper shades of colors highlight Increasing probability for the
‘seasonal mean temparature to be in the indicated category. White areas inicats squal chances
for all categories.

8 2.12. WMO SH0IXE S8t WMO H7[0|E MEME AENE Xtz KIS Ol

201841 12958 WMO 71els M=ATElolA ujg AJaksi PMME A o]
£ A= 19 2123 Zo] WMO EHeIXE 3 HEE ATkl .
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2.4 JJE 714F 7I20iste] & Al

APCCS} 71737 71%5Cll53 2te] 4&3t A5 d=s fIsiA mid 2ol AdEol A
A dSAtRl e 523, WMO 7|9l A=AlE dSAts AlS A SolArd
o= A% "WMO 7| A=Al 29 dEIAE 28 7]5dlSael Alsst
AL Sk 7RI TR EE S A31RA2GA 25,0 Wt AP EES F
T A4 AaLg Aste] 718 B Al AR B AARE Al 2
= F71H o= HAokL Slrt. wEbA 1AM 2FEHAL e WMO F7|dE A
A Zlo] Ao HisiA = 7HIPEES A de7t 71402 Y=l Qlo. o2t
o] ggto g WMO A7|dE A=Al Emo]x]] MAFEA A AT AT At

7

15 dd2 W € 2 sFste] "4 2HE 7IFdsTel Asstal .

ol

EQF WMO A7 E A=Al FHlo]XE AMgshe AAl Sd52] HRt oA
87 A 0] ot ARl A 22 Adskl JiAdste] d84ow as
2 AR A5l 18] 2018 9d 145E 114 300‘77}11 & 31 5% &¥ol
A AREAHEIS Y ZHE tes TSk AP APH A E2 WMO F7]9=
H|o]2]9] HAHS B3 HA AR O o|Fozlom, FHo|R] AHA F
UEES 102 R 88 54, B8 52 AR 5)°2= Mol I=E 74 A==
7% ¥ 1004 7I€Lo= gkt WMO 7|02 A=AlE 2018 WHEk £A 4

2,
i
i)
ol
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3. WMO E7|oi=l M=MIE A= oIS AAY JHE R AERY

3.1 WMO ZH7|0|E2 ME=HIE] AELY oS

311 AR oIF ALY THES| JHR

=T 715 @A 52 Hoh At FAISH clSsh] flste] Ald SRS AE
W A7 R :ZJ%} QF7F A ARSlollA A&EA o0& A7) Qlck 201140
A9 Sixteenth World Meteorological Congress(Cg-XVI)ollA+= AAW A7t +F 77}

A AEAEE AScke AS XTSI WMO A7]dE ArAlEe] ogto] gd

A== GPCE2 A¥S 874313t ©|F 20124l 7H&E ET-ELRFO] A&7} ?M
2 Expert Team on Operational Predictions from Sub-seasonal to Longer-Time
Scales(ET-OPSLS) o}l Task Team 3(TT3)2] €9 5-& Boll Eot +AHQ1 AZY
MME c|52 fit Algle] +y= ot

of2{3t A& ool 25 WMO A7]|:. AxAlE Q] Fo]R|oi= AdolE A

o] MME 23 #2841 obdz=t Add] MME 5235 F71= Al $Rt AldES 219
SHA =t 2014A0Mk= AFEW MME AAFOIA Alsd ERI=E Shaschs 5 AR A
£ Forlon, 201590k 3782 GPC(ECMWE, Tokyo(JMA), Washington(NCEP))
9] SARE B R WA AAEE IS, FH|olA|oflA= MME oS R At
FE3L H) Qlek 20169 % ARollAl= MME 41 ofde} 7+ GPC 8 oS 2T 5712
T HESPo] oSAme] #4 Al B tett ARE 95 & 4 =S ST E3F 2016
| 49 HoldolA ZixE WMO @FE7ICNE HAE7HE 319 (the meeting of WMO
Joint Commission for Basic Systems(CBS)-Commission for Climatology(CCl)
ET-OPSLS)9] TT3 39| Axfe] mat 57H9] GPC(Beijing(CMA), Exeter(UKMO),
Melbourne(BoM), Montreal(ECCC), Seoul(KMA))2] Zoi7t &A=]glom, oSS
7 5ol ZA= A} 20179o= hindcast 717F 943 2dll E4HA ] & =4,
Zg7tol= 9 gHo]R] bjHo]x] i, 719k AKPEHE WA 5= &S +A5HT

2018499 AEW MME AISAI2HES AlS2 o= AHR stal 3o, Pg2{Ql
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~N

a2 PARS o] ArmAl £ S et T2 Jj4Mo] o]Fo] FHoh
GPC Seoul d&At=7} ePgA 02 AFEHA MME %S0 GPC Seoul d&SZ23=
Z3lokT

ot

3.1.2 A O AARS] Hojy £4

AZGW MME 7|FoEAt29] A4kl A% 7+ GPCo YlSAtm= A
ECMWF Sub-seasonal to Seasonal(S2S) data portal(Vitart et al., 2017)2F¥€
Alstal Qlt. @A Beijing® ECMWE, Exeter, Melbourne, Montreal, Seoul, Tokyo,
Washington k&7 AIdW MMEX] ARG AL Q1o oS0 ARG 87 REe] E42
olgff & 3.19] 7F=Fs] YEPHATE. E 3.12 ZF GPC ER forecast AHRE APAko=
719} AE717E, forecast Y4E WH O <=, hindcast =9 471, hindcast &
A5 W99 4 hindcast $37172 Yehd Zoleh. AEW MME dlSo] AREE &
d9] Hr} zpAIgH AL ECMWEF S2S data portal YHo]x|9] mdl A HEo]A
(https://software.ecmwf.int/wiki/display/S2S/Models) 218t 4~ Qlct.

E 3.1, WMO #7102 ME=ME AZW GIE0 ARBE= 2t GPC 239 £9

GPC name | Forecast Forecast | Forecast Hindcast Hindcast Hindcast
(Center) | Frequency | Time range | Ens. Size Frequency Ens. Size length
s daly | 0-60days = 4 daily 4 1994-2014

A N AT
o daly | 0-60days = 4 (fg’q%”;%) 7 1993-2016

Mepoume | Zvek Lot das B | oot e | B | 19812013
o | vwes n | R 0w
o dally | 0-60days | 4 (1 oot 3 | 19912010
(TJOhljlyAc; \QVV?/ZS)V O-33cays | %0 (10,32/()T§;ﬂ:1|ay) ° 19612010

VOSRRIN | caly | 044 days | 16 daily 4 1999-2010
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3.1.3 AELY MME G5 %

AEW MME 952 5385171 f1siA ZH GPCY] all&At= 2] #235} g0l "asith
E 3.19] YERd Biep o] Z+ GPC 8 ASAaE S dSARE e, FE
7], d5F7] & 7ML 7] wieelH. 53] viF AZY MMEE -4 ste 4 24
9] a5 A& AZto] AJolstE® AEW MME dISAIR AlE Foke Aol a8t ol
7t = WMO Z710|E ArAlEle] AdY o5 Alade Ae 58 Aol MME
Fojndo] AAt &4 2askelr] /s MME GlSA1ET de 2842 A9t v 9l
ot SHAIRE MME |59 Aj2te] e U= Aoke Aol AA Ay dsAt=e] &8 |
oM o Basiral wEEo] 2016199 S ARAIZEE WAESHA. TEkA WMO &
7195 ArAlE o A= AW MME dl5-5 2900 Alftol=s Htlor v+ 19]
&2 Rttt o=t AEY MME o5& A3l AH&El= 2 GPC 29 oSA2
R AR 700 A8 k= AR TEfsto] 119 31004 yehd Hiel o] 2
A 2doM 5292 Al9] GPC d5237} ARgdH.

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

Merge 7days data Beijing

| ECMWF

Merge 7days data Exeter

Melbourne

Montreal

Merge 7days data Seoul

Tokyo

!
!
|
|
!
]
]
!
!
!
i
\
)
i
!
|
i Washington

e M

= 3.1, AEW MME 0IE2] AR QAUF2A HA, 2QU)I 07 |0fl Fodok= 2f GPC ZHQ| OIF AR 2ht
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tHit Beijing®} Exeter, Seoul dl&At@+= 13] o2 Al QAME WIHO] 71 4712
oS- A omf ZPERd o] 5SS 55 US| ALtsty] sl 797t ASATE B
ARESEATE oluf A 9] Hat 7I7hE 7] {8l Exeter ASARE ARESHo] 3U0lA
TA7HA] Batet Z249] &Aae] Histe] d5= w35t 1 23t dlS APAIto]

27HT 22 B 39 B= 49 ARt ASAHONA dl5/do] A ugted, 1Y

A& AdPAIte] dojAH 7Y Bt A& 270 afl&/do] wQTHE EilAof= &3t
52| ¢52). & AEW MMES] AR&-El= Beijingt Exeter?] &A= MME 9|50]
AAE7] 25749 EQURE 174 S8 Y0 A& A=E Bdsto] ARSI

=)
i

AEW MME 952 3ol oA & shte] 583t o= hindcast AF&2] 4
Elnt o] 7|19t ALt JiRolth. & 31004 Kol Hiel o] 7} GPC E& thRt
F719} 71749] hindcast AF=S Al5otL Q). forecast AFE 2 HE anomaly AXFS:
M= ARl ZF GPC B= 713¢kE FFaliof Rttt v ol&5 35k= AldY S
9] 4% hindcast A= E3F forecast A& ARPEAL} &Ag 2] Aw27} wijs A4t
S Zo| o]AfAolt}, kAR YH GPC(Exeter, Melbourne, Seoul, Tokyo)2] 7

g 17" EFIRE 7IEC2 =2 A4HE hindcast ARE AlGR o]2gt GPCZ}.J
toldoll e EFstal MME A& flsliAle et FARE W e s 2F GPCOl 7194t

AiFsfoF st A@W MME S0l A+= forecast A2 @24, &)} 7 717k
I#9] hindcast AHRE AN A1t wekA] Beijing® ECMWE, Montreal,
Washington®] At&+= forecast A|ZFE#Ae} 5Lt E&19] hindcast AF=7t A EH,
71 2] Exeter?} Melbourne, Seoul, Tokyo?] 4% forecast A&} 714 717k8-
I#9] hindcast A&7} A=} Beijing?} Exeter, Seoul dl&At=2} o] 74719

d&S21E TAHA ARESH= A hindcast A=2] AY 71&2 7 viAet @154
99)9] forecast & ARFEHAZE AsIATh ESE, 71950 At 71712 AA| GPColA
%‘%@.E A= 199995E 20109714] 1299] AA=E ARESIt) & 3.2+ AE
W MME ©ll52 $=32tell 211 forecast®t hindcast A= Aeia} #sto] obA A
o Y-8 At Aotk

=‘F=
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H 32 Z GPC 22 & AEH MME IEAAEY] &

RaR MeEs e

GPC name | Forecast Forecast | Forecast Hindcast Hindcast | Common Hind.
(Center) Init. Date | Time range | Ens. Size Init. Date Ens. Size period
Beijing |2 weeks ago | 4(10)-45(51) N .

CMA) | Sat - last Fri days 28 (4*7) | Same date as fest 4 1999-2010

(Egm) last Thu | 5-46 days =~ 51 | Same date asfost | 11 | 1999-2010
Exeter |2 weeks ago | 4(10)-45(51) N .
(UKMO) | Sat - last Fri days 28 (4*7) | Closest date to fcst 7 1999-2010

M?g%ne last Thu | 5-46 days =~ 33 | Closest date to fost | 33 | 1999-2010
“{'Egtcrg‘;" last Thy | 5-32 days | 21 | Same date as fost | 4 | 1999-2010
Seoul 2 weeks ago | 4(10)-45(51) N .

(KMA) Sat - last Fri days 28 (4*7) | Closest date to fcst 3 1999-2010
L",\'jly/;)’ last Wed | 5-32 days | 50 | Closest date to fest | 5 | 1999-2010

W?;@E%O” last Thu | 5-39 days | 16 | Same date as fost | 4 | 1999-2010

¥ 3.1904 EQl vle} 7o ZF GPC Ed¥ & MME 90 ARg7hs3t &2 79
Zdol= 45014 657HA] thefsitt. WMO A7 E ArAlE AZY dl&2 o 6577
o) o2 S} o8, MME &L Folmde] I FASK: WIR: X
gt B2 2E9| S ANE ARSSHs WHOE 152 il L A3 45 Ao

871 GPCY] d&ZAIE BF ARSSIAITE 6F &A= F 3.3042} o] 57T
Ag}

I 33. AEW MME OIx MliAzt & E05k= GPC 239 Hat
Ti';;)ge?:ﬁ;e Participating GPCs in subseasonal MME prediction
1~4 weeks Beijing, ECMWF, Exeter, Melbourne, Montreal, Seoul, Tokyo, \Washington
5 weeks Beijing, ECMWF, Exeter, Melbourne, Seoul, Washington
6 weeks Beijing, ECMWF, Exeter, Melbourne, Seoul

WMO #7]o R AEAlEof| A=
HS ARSI SCM B2 4] 3.1, 4] 3.2 ¢} Zo] ZF GPCY| dl&Axto] tigh 7idst
AbEHt BRAjolA| Rt ZF o] ZHA| 1 QlE AEE QAE RO R £ dEAdS

AZAY MME &8 o2 SCM HPHa PMME 4
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= ®Holti(Krishnamurti et al., 2000)
(4] 3.1)

(4] 3.2)

Al Adwget ZF GPCY] 71%gtoth o|E A
£ E4| o|u]|A|3} 5l TEE

T3 SCM 2 WMO 7
714 GRIB1 =t g2z Alsdr.

PMME= 2+ A28 ¥=2 Above-Normal(AN), Near-Normal(NN), Below-Normal
SF AolH, 2m 7|23} ZFedo] tisfiATk

e 52
AAIZES hindcast 27E vigoz 59U

1

(BN)oll sifgst= o[HIEZ}
th. AN, NN, BN& &6k
TS Aot 0] HAS AR She A (eE Stk SETE9 fitting
Al 2 meter temperature(T2M)< normal distributionE @WZ11, total precipitatio
n(PREC)= gamma distribution® W2+ Z 0 & 7145ttt oA A AHE9
A & 71522 Z GPCY forecast 237t Z+ category©ll At L= =4] &&
= Aktsto] /fEEES] &F o &gto] A4 PMME= 4] 3.33 o] 7 r o]
S50 o & oA, ojuff ZF Bdl 7t FUIN 7ISAIE 7HKITE =5 PMME Akt
A 7 2l 239 7REA] gk 2] 93t S Y AlgoltiMin et al., 2009).
(2] 3.3)

oNEg

M

o714 px d& gEold, 2= AN, NN, BN ZZt9] 8&5& oujgh}. 12 PMME
of Foigt GPCY 4=olH, mdl 2 A GPCE Qu[gttt. E3Y, P(E;/mdl)+ /N8

GPCY £, 2479 A9 g 2ee oJmfgict.



1 WMO &[0l Me=IE] 2(BRIAT)

3.2 WMO F7|0|2 ME=ME AZLY S ALY 29F

3.2.1 Azl B AIA

o
08

o
e

@4 WMO %7]0113 AE=ATE O] AEY o5 AlL"2 A SOl AEY
SAIAFO] AZT RS ASl, APCCE Am 4l AHE AR R HUE s,
L7 digt = ALH o= 35k 5 FU Evhe 9= Sl Ark WA Al
gl o] 7]&0] == 7} GPCY forecast ¥ hindcast A== ARAZ F7]0f 9
F714 T BlF7H o2 Al ot oS4 A5l 2ast ¥ Aue AEY 9
S22 ke g F714 ez Attt AW MME oS Al2"lolA 241 $1 A=
of tigt Bt ZpAIRE AR E 3.400 AARe] HE F7], FAER st ot
A2E 6 HE AW CE Aees WMO A7]0lE ArAly g8t ofyet
APCC, 71134, 1813l 7133stele] v 171 Ag2 fitt a5 H AT 24 Aee
ol&=H, AEW MME %S Aol ARSI .

119 3.2= @A WMO 47]9E A=AlE ZHo|A]of Als(WMO M7t 15 4+
T ERIVFS)EL s AREES ARt "otk F7HECoE PMME AISAEe}L
DMME &4 K Qlof /¥ GPCY] &R Eg MME &3} BU3t J2lo= A3}
1 o} otk HAF HH= hindcast MME tfgt Z239hS AH¥ o2 Algstal it

ofr



Uninterpolate
d OLR

- Outgoing Longwave Radiation

- weekly
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H 34, /B MME HES %ol 2E=E 2 GPCY MIE A=t S flof +EEE 235 Mzl B H Al
A4 3|
Data ] Download
Name Variable frequency Purpose
- Sea Surface Temperature
- 2 metre Temperature
- Mean Sea Level Pressure - weekly :
GPCs - Total Precipitation ECMWEF, Melbourne, - Subseasonal
Forecast - Outgoing Longwave Radiation Montreal, Tokyo, Washington | MME prediction
- Geopotential Height at 500hPa | - daily : Beijing, Exeter, Seoul
- U/V wind component at 850 hPa
- U/V wind component at 200 hPa
- Sea Surface Temperature - First one time -
- 2 metre Temperature ’
Beijing, Tokyo, Melbourne,
- Mean Sea Level Pressure Washinaton
GPCs - Total Precipitation -weeklyg' - Anomaly and
Hindcast - Outgoing I__ongv\(ave Radiation ECMWE, Montreal, PDF calculation
- Geopotential Height at 500hPa | non oeriodical - Exeter
- U/V wind component at 850 hPa Seoul P ' ’
- U/V wind component at 200 hPa
ERA-Interim | + 2 metre Temperature . Nt
daily - Total Precipitation monthly Verification
- 2 metre Temperature
NCEP - Mean Sea Level Pressure - Verification
Reanalvsis 1| Geopotential Height at 500hPa | - weekly - ISO monitoring
¥ - U/V wind component at 850 hPa and prediction
- U/V wind component at 200 hPa
NOAA - Verification
Interpolated | - Outgoing Longwave Radiation - First one time - MVEOF mode
OLR calculation
NOAA

- ISO monitoring

and prediction
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Covering Periods Charts Verification scores
Probabilistic | +  Precipitation + Weeks 1,2, 3,4,5,6, 2 g : Egg gurve
MME +  2m Temperature 3-4,5-6,3-6 FOED AT TR L Score map
*  Reliability Diagram

Precipitation

gl emperaturg +  Pattern Correlation

Mean Sea Level Presaure Coefiicient
Deterministic copoentalgignta * Weeks 1,2, 3,456, |+ Each variable anomaly | * Root Mean Square
MME P 3'45.6,3-6 E

«  850hPa Wind i i map [’ror ;
200hPa Wind +  Time _Cf:rrelatlon
200hPa Velocity Potential Coefficient

200hPa Stream Function

MJO Need:
OLR, U850, U200 s Berdoimidiwbedsr 1™ Root Mean Square
Intraseasonal |+  BSISO Need: T A Diaganas Error
Oscillations OLR, U850 Y H 9 sller di Correlation
+  Outgoing Longwave oymetercagran Coefficient
Radiation

T8 32, AW MVE 05 X 25 21t B XR9| ¥ U 0E7RE S4
3.3 WMO Z7[0& M=HIE] AL OIF AAR JHAARR

3.3.1 GPC GiIENt= i £ iy

WA At HeE o] WMO A7|dE AxAlE Add dEs 9t Ames
ECMWE S2S data portalol|A] A&E A8k oW, o] Rm:= ECMWE
Meteorological Archival and Retrieval System(MARS)?] <3f lom, 3 A=49]
A8 W=t} MARSOIA ARE 7] fIsiAl= ECMWE Web API L2132 ARES
oF 5tof, ECMWF Web APIZ A&E 84 & 3% 2 AT 3719] AAwt di7] L]
=g & AUk E3 MARSOIAM Algshe ohE Amsdt AReilS et A 353t
A 9lom, & B8} Hi= 150719 2 § S28 pAle Rt 2 AW 12712 xﬂﬁ
ok webA §28 AR A % 8 2 o8 SISk AS o Hlo] Ame
Zrdoll Zdf 30204 1AIRF ol AlE= 7397 WA Askait. BFH MARS
AEoA A=E Heits %= 1.5MB/s W= 55| fA1=H, 1Y) ZHQioflA
Welik= mkdo] 37]= 2MBOlA 130MB Aol Extsict.

rlo

U B2 ool AL lSARE SAstel MME oI5 SRefof stalet ol 4
Ag4Al 2ol AL A=A Fohe AGY olSA2T 29l 2 Aol By
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o} QA A o] mEH HAIAQ ASAtR Al ARRS £017] YsiAe Ad a7
S4E S0l W] Hoh avpHolghs A & 4 AUtk 19 3.32 WMO A7]9%
LAEoA FAlshs AW ASARE 41 W] wet ER3t Aoloh WA Zt
GPC ¥ & forecast A=} hindcast AH2E 22t =Alstoof 51, o] Forecast At
i 15790 e 5241 Sk 392t Beijing?} Exeter, Seoulx® #i5 749] &A=
£ LT FAlok= F9=2 U 4 ot 183 Hindeast AHa+= 2E GPCOA 3571
7H1 1289 5% SAlstofoF 51, forecast®t hindcast 5% HE Wm0 tfofA]
control¥} perturbed A&A1= ’\WH:} o714 W0l whet surface®} pressure
level ©2 Um 4= 910, o] &= 39 AmpAl 87 A% WRio] Apol7 U, Ejt
control?} perturbed &SZETE 5?-’?19] Qo= AFJ@Al 8% ’PFHO| Zjol7t ZA) s
o wEhA Rhel @ o= Fist B2 AmE Al St Wi o s 17 3.39] &
= M Ao BAIRE S ?F {20 & AFste] gHlof Wizfal WMO g7]9H
ArAlE dFAHANA GHREE A B2 B2oks PAS ARSSIES AA"S 7

A3} = forecast Atm F 797H9] A& AREANE HA T

T vjE] hdshA o] FofA|A H.

Surface Control fest
borecast 10 variables
(1/week)

Pressure levels Perturbed fcst ‘

F Surface Control fest
Pressure levels Perturbed fcst ‘
- Surface Control fest
Hindcast 1
8~10 variables
(12 years) )
Pressure levels Perturbed fest ‘

3 33, AEY oIF M=ol 4 2 8 4H0| ME 2R

A1 0 Z Beijing® Exeter, Seoul®| forecast AtmA12 tf2f 74 FFE|Q 0
hindcast A=Al OF 128) S715IGAnh ELF AGE 3714 F=0X|= ti7|Fol o157+
AAX B GPCY 548 Al &5t olFolAA =]t olF &3l W5 48
o W= ZE(ECMWE, Washington, Tokyo, Melbourne, Montreal) A=E A
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o] AAIZ] Wik o= A H3eH, 7Y dF 23E 15 1] o] A FEkE
¢ Exeter, Seoul AFRE 99U = 312U MME A& A] FojE0] EolX]A =AUt

3.3.2 GPC Seoul 7}

GPC Seoul dI&AtEE 20169 119 19 ASZIEE Aaketa 9low, 20174
ZRHRE ARE $£AT = JES Algoka Aok shARE 201790l= 2R Abm F=at
7500 ¥W=0] 7= Qlo] AASFE 7]t o, ol dEAta AlFo] g o= o]
Foj%l o]$el 2018 1¥HH YA A &23 AA5E A54lstar, 2018W
S5YRHE EAF0R MME oS0 Xl s stgiet. BRAGNAl 19 3.400 vehd vt
e} Zo] WMO #7]9E ArAlE EHo]x]9] AW ASAx A5 FHojAE GPC
Seoul ASATE W= & 4 YEF £ £ 19 3.5& AR 71 GPC
Seoul A543} F AAlo|t}.

Login | Sign Up | Sitemap | Contact Us
7a'y WMO Lead Centre for
Long-Range Forecast Multi-Model Ensemble

Home Aboutus News Data & Plot [EEGESLESEE 'WMO Lead Centre for SVSLRF »r

WMO | GPCs | RCCs | MMHSs

“ Home > Subseasonal > Individual Forecast

Individual Forecast
Infermation el
Data Exchange i)

Direct Downlaad Date

Year| 2018 ¥ | Month|12 v| Day|10 v ‘

B Method
= 8 Wit e et Probabilistic @ Deterministic
150
Verification Model
Probabilistic Multi-Model
Ensel [ Beijing ECMWF Exeter Melbourne Montreal @ Seoul Tokyo Washington ]
Dete stic Multi-Model
Ensemble
150 Parameter

@ Precipitation 2m Temperature Mean Sea Level Pressure Geopotential Height at 500hPa
850hPa Wind 200hPa Wind 200hPa Velocity Potential 200hPa Stream Function

© Region

Forecast

3rd-4th weeks Sth-6th weeks 3rd-6th weeks
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(a) 2m Temperature (Jan 2016 to Sep 2018) (b) Precipitation (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018) (b) Precipitation (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018) (b) Precipitation (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018)
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(a) 2m Temperature (Jan 2016 to Sep 2018)
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22 1.1.3 Mean Square Skill Score(MSSS)
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22 1.2.3 Brier Score(BS)2} Brier Skill Score(BSS)
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(52.2%)3FaL TR2-C &2 verification XF&(25.0%), hindcast A=(22.8%) <2
keAcly
T 1) HIZ(%)
forecast 142 52.2
hindcast 62 22.8
verification 68 25.0

M Forecast
W Hindcast

W Verification
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O Aosle Ar FI3FEAE 716)

- WMO #7195 AxAlE] Zwo]A] o] 852 graphic #82] =S 7M A
T(43.2%)31L = WA= digital 78 A=(G1.5%), AR 7|FA {7

AR(25.2%)E A5

= () HIZ(%)
digital data 35 315
graphic 48 432
climate indices 28 25.2

Total (281)

M Digital data
H Graphic

w Climate indices
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O Aosle A ZUEEAE 716)

- WMO A7]9E Ak AlE gHo]R] o] &2} & oF 48.6%7F @A WMO A7]oj|H
AEAEA A=A %= NetCDF FE9 R85 7} 43531, GRIBI
(26.1%), GRIB2(25.2%) +o& A53g+

TE () HIZ(%)
GRIB1 58 26.1
GRIB2 56 25.2
NetCDF 108 486

E GRIB1

m GRIB2

W NetCDF
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O MBake o FYGEAE 7hs)

- 7Fg 22 37.9%9] WMO A7|dE AxAlE EHo]A] o]&A7} PMME 9=
AF5E AT, DMMES} ERFAE = ZH2E 33.0%, 29.1%2] A5 S B9

™= () HIZ(%)
individual forecast 102 330
Deterministic MME 0 29.1
Probabilistic MME 117 37.9

Total (309)

M Individual Forecast
W Deterministic MME

¥ Probabilistic MIME




72 WMO 27|02 MME 2H(8RAAT)
O AZsk= A5 7IIHEEAY 7Hs)

_ 7_|]_7_|]_ 41.6%, 35.1%91 WMO XJ—7]C’1]E /ﬂl:l_/ﬂ]_Ei —E—ﬂ]olxl A]—%Z}%O] 37]1% Oﬂ

22429} 1719 dSARS 1Y AedT, e 23.4%= 619 dExas
A9t

= 1) HIZ(%)

1-month 102 35.1

3-month 121 46
6-month 68 234

1 Month
H 3 Month
6 Month

Total (291)
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O Az WHEEAE 715)

- WMO A7]|dR ArAE ZH0]R] AALASL 734(25.4%)2F 712422.0%)S ]
FHOR A5 o]&sk= RS Ao, A7|dE] FFS VA= 58T ¥
A FrHLE(15.3%)F Al AR A%eh 1 o zE H71H(13.1%), 500
hPa A9 =(12.9%), 850 hPa 7]1L(11.3%) #C& AT3M= Aog el

™= () HIZ(%)
2m temperature 111 220
precipitation 128 254
500 hPa GPH 65 12.9
850 hPa temperature 57 1.3
mean sea level pressure 66 13.1
sea surface temperature 77 15.3

Total (504)

ET2M B PREC mZ500
EMT850 mSLP W S5T
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O MAIHEEAH 71s)

- WMO #7195 AE=AEAA AHHOH she F22 ARFBIE 719 &
= S77F 247F 32.2%2F 30.0%% 71 &2 HI&S AR, 1 2o
RE AHA £E 37} 19.8%, ARAIOIE YHIOIEZ} 14.8%S XA

- 32%9] 7IEolAL thewt 2o

1) Discussion of the forecasts, including a user forum
2) Increasing lead time

3) More global models for the ensemble

4) Improvement in graphic quality

5) Enhancement of interactive tools

6) Allow more organization to have access (ex. regional hydrological

organization)
7) Verification with high spatial resolution
8) Providing wider access to digital data

9) Enhancement of verification pages

7= () HIZ(%)
Aot S7t 91 32.2
Sl St 85 30.0
MEIASE S7t 56 19.8
AEAPI0IE HH[0IE 42 14.8
/& 9 32
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Total (283)

M Increase in temporal resolution
M Increase in spatial resolution

o Improvement of service speed
B Update of user guide

m Other

O 27159l WHEEAY 1)

- WMO A7]dE AEAE EHo]A] AR8AFS0] &7} AZa37]|E vlek= W
L 850 hPa HF=t 200 hPa HlZo] 26.0%, 21.0%2 7F &2 683 A3
o]oJA] 200 hPa AT =L}t 500 hPa %57} 22 16.2%2 1 HE 0|91,
850 hPa A7} 14.6%S AHAIF

- 6.0%9] 71EteJdE offiet 2=
1) Sea ice
2) Specific humidity at 850 hPa
3) Surface wind (wind at 10m above ground)
4) OLR
5) Stratospheric variables
6) Temperature and wind GPH at 10 hPa
7) Maximum and minimum temperature at 2m above ground

8) Multi model consensus using more objective criteria
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= ) TETh)
7200 = o
7850 10 16
T500 = 62
U850 - %0
U200 = 0
dal 19 6.0

W 200hPa GPH

m 350hPa GPH

® 500hPa Temperature
m 850hPa Wind

m 200hPa Wind

u Other
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O I HE AHFTEHAH E7D

- 20184 3YRE WMO 47]]5. AwAle] FulolxoAL FolAwt A5t
298 4Rg Foojxo] 219l g0l o8 FeSHES 7% AL ol
sl AH8AS] 65.1%(05F)7F B Mulso] WS Flo® SHstgon,
322%4TE)7E Brt B Auet Aulast Basitin Sust

- 2.7%9] 71EIAL ol TS

1) Facilities for mode advanced interactive MME, optimized for specific

regions (ex. RCOF domains)

2) This was a step in very positive direction and congratulations on
opening up the website for the graphical products. A similar effort

needs to be made for availability of digital data.

3) This is an excellent move, I really appreciate both the Lead Center
and all GPCs

1oo

20

10

Satisfied with current  Need more information and Other
senvice senvice



FE2. WMO 7|02 MAdlEf 2R AL 2t

I think the opening page should be redesigned with more topical and
real-time information. For example, it can prominently display global
mean surface temperature anomalies for each of the coming six
months, predicted by individual GPCs as well as MME. It can also

display prediction of major global circulation features such as ENSO.

I think that OLR seasonal or month forecast may improve the sight of

analysis of impacts in precipitation pathways.

I suggest that the projections of NiNO3.4 and NiNO1, NINO2 be
placed, taking advantage of the fact that we have the information of

several global models.

Verification information (in-depth) that can zoom in to areas-of-interest.
Free use and without restriction , thank you in advance. Regards.
Change plot selection to be faster and easier selectable.

Great job! Keep it up.

Good work!

Please open your products, papers, library, data, training....etc to the

public.

RESUMEN PARA PUBLICO GENERAL EN POCAS LINEAS, MENOS
TECNICO.

Verification with high spatial resolution 2. develop a interface so that

we can feed our observed data to verify MME and Individual predictions.

Satisfied.
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- Please open up the access for digital data 2. Provide software for
GRIB2 to NetCDF conversion The efforts of KMA in maintaining the

Lead Center are greatly appreciated.
- No its ok.
- Nothing.
- Website is very useful. Thank you so much!

- Very Very useful for our NMHS, we need more information from not

only one month weekly forecast also.
- Regional models need to add in WMO LC-LRFMME.

- Thank you. We find this website to be very useful. But we are looking

forward to 850 hPa wind anomalies, and near surface (925 hPa).

- Enhance access to digital data of model hindcasts, forecasts and
verification products. Create objective aggregation tools for preparing

consensus climate outlooks at RCOFs.
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