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CWA Climate Forecast System Version 2 (CWACFSv2)

e GSM(TL359L60,50km)+MOMS5(50km)+RSM(12km)
o FEEEGR: 9@A (6hr, daily, monthly)

RSM Domain
. Amosphec  QOcean O = @w
(Grid Point) (720*360*60) ~55km
Grid type reduced Gaussian grid Model resolution  0.5° X 0.5° 25N A 0
Model top 0.1mb
Semi-Lagrangian ( NDSL ) + Semi-implicit Vertical levels 40 20N - G
v e .
sime lovel Sea ice model  included 15N 4 {
N A
Land model Noah Land surface model
PBL :E:;:I: (Ia)tifits;\g;\é/;Mass Flux(EDMF) Monin 5N - ﬁ@
Deep/Shallow convection f;i:::r;ﬁ Az\;;(;s;l_:::iz:air:ﬂw 9(;222;%&““” EQ - g{" -
Grid scale precipitation Zhao and Carr (1997) ? 5 f 0“@%
Orographic gravity wave drag Palmer et al. (1986) 5S A b .
Convective gravity wave drag  Scinocca(2003) 11 bE 1 ZbE 1 SbE 1 4bE

RRTMG (Mlawer et al. 1997; lacono et al. 2000; Clough et al.

Radiation 2005)
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Resolution

Ocean

Members

Forecast

720 x 360 (0.5)

MOMS5

30
(time-lagged)
9 month
(12 month by
2,58,11)

360 x 180 (1)

MOM3

30
(time-lagged)

6 month

360 x 180 (1)

30
(time-lagged)

6 month

900 x 451 (0.4)

NEMO

50
(25 for hindcast)

6 month
(12 month by
2,58,11)
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Verification Metrics (WMO) Verification Metrics (SST)

Sea Surface Temperature (SST) Evaluation

)<\

Standardized Verification System (SVS) for Long-Range Forecasts (LRF)

EHNBHRIEERR R AR IS
. . Major climate modes SST EOF
Mean climatolo Rain, Temperature Mean = .
e vl e T TSRS BEREEE  CRIERREOHTE
Mear=1 va;ance Rag, Tgmperature 4R, V"igance ENSO spatial and temporal SST Mean bias, Correlation, RMSE (of Nino
EHERE RE - BE e 2RE e o - .
Mean bias Rain, Temperature Mean, Difference ELAILE IR HPRIATAE |ndgxes) . _
T 44 (= 2 = m e | eme He ] A SR R DANino# S Ry B S5+ R = - HHRE
FEimE W= RE FEHE - ER= o
Pattern correlation coefficient Rain, Temperature PCC of Mean climatology 1 - SRR
(PCQ) WE - RE TR EEE S EEEGRE Indian Ocean SST spatial and SST Mean bias, Correlation, RMSE (of IOD
%%ﬁﬂ??‘%*ﬁﬁﬂfﬁﬁ%ﬁ ff I I . I temporal characteristics T ERE indexes)
Anomaly correlation coefficient Rain, Temperature Temporal correlation of anomaly maps IR AR B R 2 8 L% DLENRE 2358 A5 (Indian Ocean Dipole
(ACQ) RE RE BB PRI EEA G EE e A ?Eiﬁﬁz‘jﬁ%$§$i’jfﬁ?§ J‘Hﬁﬁ{#ﬁg if)j
BB 5 B . , iR '
el TGS RN ST FE I sk eillanley South China Sea SST spatial ssT Mean bias, Correlation, RMSE (of SCS,
(RMSE) WE - RE FHREENESRBRE d I ch e o - N-SCS E.SCS. S.SCS
T an 7te7mpo\ra c a;:acterls._tlcs EAERE -SCS, E- , S- x:)
Heidke skill score (HSS) Rain, Temperature HSS (Tercile categories) PR S 228 BB RRERRERLIE - T - REED
HSSE: T 15 5 HE -~ BE FE =D EEETRIBERMTHSSE 5
Gerrity skill score (GSS) Rain, Temperature GSS (Tercile categories)
GSSE: T/ n RE - BRE FE= N ERETRRERMGSSE D o o . .
Ranked probability skill score Rain, Temperature RPSS (Full probability, PDF) Verlflcatlon Metrlcs (Fmonsoon |nd€X)
(RPSS) RE - RE S E TR MRPSSE D East Asia and western North Pacific Monsoons S E3EA T 1L K Fi%¥
RPSS#:ii &5
Relative/Receiver Operating Rain, Temperature ROC Score (Full probability / 10 Bins) Winter Monsoon Sea Level Pressure (SLP), U- Blas,.RMSE, Correlation
Characteristic score (ROC WE -~ RE FEREBRIFLMROCE S FFA 300hPa, U-200hPa . (Indexes: SMH, EWW, EJL, ELY)
SR BFEESAE  300hPaiErEE R= . 9771REEE R R
=] = =
ROCHEiiES 200hPaEaE g 2E (ZERER)
M H s N Summer Monsoon (U,V) at 850hPa and 200hPa Bias, RMSE, Caorrelation
Verification Metrics (reglon) BEEA 850hPa@ {5 » 200hPa/E 5 (Indexes: WNPMI, WY1, ASMI,
Tropics B SAM'; DU2) )
Global Rain, Temperature Seasonal contrast (30S-30N) R= . WAREE  BFEREE
ZIRTER MRE - RE FEAHEL 2E (ERER)
Tropical Belt (30S-30N): AF(0-50E), Rain, Temperature RMSE, ACC West Pacific Subtropical High GPH at 850hPa RMSE, Correlation
IO(50E-110E), WP(110E-180E), ME - RE BHAREE  EFHEHEEEE (WPSH) 850hPaE NUSE HHREE > BFEREEE
EP(180W-80W), AO(80W-0) [iich s B == ity
MERSEER
Taiwan and the surrounding Rain, Temperature RMSE, ACC
monsoon region (TAIWAN) (0-40N, WmE - RE (NW2TW,SW2TW, TW,SE2TW,
100E-150E) NE2TW)
AENEEEAEER BAHREE  EFHEEGRE

(& E MRS EE )
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nino34 (ini:11) SST Index correlation (Lead:0-5) modoki (ini:11) SST Index correlation (Lead:0-5)
== CWACFSv2-nino34 == TCWB1T1.1-nino34 =2= SEAS5-nino34 == CWACFSv2-modoki == TCWB1T1.1-modoki =@= SEAS5-modoki
1.0 1.0
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nino34 SST Index correlation (ini:1-12, Lead:0) SST Index correlation (ini:11, Lead:0)

modoki

SST Index
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CWACFSv2 TCWB1T1.1 SEASS TCWB2T ' CWACFSv2 TCWB1T1.1 SEASS TCWB2T
Models Models
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35T AR BA (4 85 T B BR - 1

SST Corr between ERSST& model Precipitation Corr between GPCP& model
(Lead:0(DJF), ini:NOV, 1991-2020) (Lead:0(DJF), ini:NOV, 1991-2020)
. ; AOWACFSR QO TOWBITI8T%)
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soone JCWB2T2 (21%)
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(Lead:0(DJF), ini:NOV, 1991-2020)
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CWACFSv2@, TCWB1T1.1 |, SEAS5 €@, TCWB2T Correlation & Percentage
(Initial month: Nov, 3mn, Lead: 0-5)

Xt

sst corr & Percentage over GFA (Lead 0-5,ini:NOV) pcp corr & Percentage over GFA (Lead 0-5,ini:NOV)
100 @ cwacFsv2 [l cwWB1T1 4 SEASS CWB2T2 40 @ cwacFsv2 [l cwBIT1 4 SEASS CWB2T2
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FEESEREAHBEAA AR 2204 TRANE, A TRARE,  ARTALANEAESRARBE L FANE -
AHEEEEAEZEESAE
§THESLEL — BSANEAEMBERLZERER (Ut FRET)
2> LWYIndex: dEERKERHAKRENE
> GHlIndex: S1BHHREEHEZ
§ THMiER, — SSCARENERRABLZERLR (RELFHRET)
> CMSIndex: % FERRERER
2 LCIndex ' #EER%EIS
§THRAER, — ERAAIEFRAREVEAZIER (MEZEFHAT)
> WWLIndex: &k F#E 2R

#Fz TEF, A TRELET S ELARSI005 LS ERBARASRATEME  EERHELRAL T RAT
HEAAE HA HEESR

HRAEA 4 % £ 55 5064 E 850hPa wind vectorf S E BB R I ¢ 850hPaiZ # %) EL3H[5 -20°N. 1057-120°E]

. LWY FAEEEHEHFEE  ALELEERLRE - AOLR[22.57-32.5"N. 112.57-135"E]
'; Liang etal. (1999) |@ s i 28R BE 22 2AROAWY>0) - ABEE s ELK
2 ERBLWY<0): £RBIES - [(UgsgtVgso) f2 1 -1+ (235 - OLR)/10
e Ty 7 : ey EAAHE-
& cH ﬁﬁ%#i&gtif#%ﬁﬁﬂ#;ﬁf&gzﬁ& ”iﬂﬁf;;iﬁ&w S00KPaE 440 % 2 2

Gong and Ho (1999) DR A RSBz B S HEERBGH>0) £31685 Hego[207-25"N, 125" -140°E] B & F 34

& &R BHGH<0) » HBIBIE -

IS HERUAEEBREAAROBAFROELE > AASEETESRERRIMRE -
B chenon) |QEAERSERASEEAME D FRRCMS>0) AR ;

% FEFHCMS<0) » Fekia D -

#? LC RRRZRAREGEREZENAGEL ANBLAEEAAARRRARA -

" | L and Chan (1000) | @ #451% 52 &7 Rss M2 8 Mt © BAKLCS0) » BAiS 5

ZEREB(LC<O) » Bzl -

BS0NPasE 1 A58 (B E BT HIEA)
Ugso[17.57-22.5°N, 115°-125"E]
—Ugsg[257-30"N, 110°-120"E]

1000hPads 5 B35
Viogol7-57-20°N. 107.57-120"E] & & F 4

§50hPa % ) B0 (7 28 F 238 )
Usgsg[57-157N, 100°-130°E]
— Ugso[20°-30°N, 110°-140°E]

# WWL

R B4 B KFHTEER - BT A c T -
# | Wang ctal. (2001) RERLEEEL ZBE - BTRAEBREARERMNE
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¢ AEFRER
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2 CuiXP Index -
> YangS Index :

| IR IRAR BR
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> GongDYIndex | BHGFZESE#RE
Bz TEF R TRRLES | M EEESI050555  AEMERABREERME  BHERE LR T TR
3k D CuiXP(ZEF ~ S EALIE ) AYangS(F4 ~ SEF - BELEF)HBAB R KT -

Cui and Sun (1999)

OB EERsEEREAS
ZEE3E(CuiXP>0) » £iBBIE
EEH(CuiXP<0): £B83 -
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CuiXP 500hPa % Hir & B
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YangS
Yang et al. (2002)
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Summer Monsoon Index CORR-GSS (Lead:0, Forecast:JJA)

CWACFSv2(black) TCWB1T1 1(red)SEASS(blue) TCWB2T(green)

Winter Monsoon Index CORR-GSS (LE‘ld 0, Forecast:DJF)

1.0 . . 1.0 EWACESv2(black) TCWB1T1.1(red)SEASS(blue) 'I'ICWBET(qreen -
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Precipitation Corr between TaiSA & model
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& 13 S| (1R T (CWARSM) R B - BB <

CWACFSv2

RizlEERES s Ak

PRCP&T2M ACC of 20 TWcounty (Lead-1,ini:01-12,3mn)
@ PRCP (53.33%)

@ T2M (62.08%)
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Correlation

& 13 S = 1 TV (CWARS M) 2 5 - ZE B iz Re tH B 14 20 0

PCC time-series (ini:12, Lead:0) PCC time-series (ini:04, Lead:0)
== CWBRSM == CWBCFSv2
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CWACFSv2
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PRCP&T2M Anomaly PCC of TaiSA and Model (Lead 1,ini:1-12)

@ PRCP (51.09%) 4 T2M (51.45%)
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1= IV (CWARSM) R B - ZE S 2 Be AR BA 1R L 0 M

Precipitation Anomaly (initial:200006, Lead:0)
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& 33 R & T (CWARSM) £ A - BB

RizlEERES s Ak

ACC percentage of CWBRSM > CWBCFSv2 (Lead:0, 3mn, ini:1-12)
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Conclusion and Future work:

O CWBCFSv2 FasRi iS4 BTCWBIT1.1491-3%. {BSEASSEECWBCFSV25
3% IR INME 2 - ESZ=EEZMECWBCFSV2EWPSH ~ CMS ~ WYI15
EEAEREEERXRMNE,  MEE=Z=HEZRIE=TEE8RMEa=EIN(CWBCFSv2 -
TCWB1T1.1 - SEAS5)XIRMERE - —HARIEER(TCWB2T)RIBEENEE -

O & RiEEIV(CWARSM) HEIEMIZRITAmKRIS SR EIER - MESEE
BIASRE - FREFET - BRFE Y EEF ARG R
CWBCFSv2 BERSMEmRIMS D °

O R ERAAID A G BERIEEINTARERIR S TAMBEET -
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Thank you for your listening.



