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TCWB-GAMT119L40 Model

« OPGV2/CWB-SST Global Model Forecast

* CFSV2/NCEP-SST « CWB-GFS(T119L40)/OPGv2
— Pre-Processing « CWB-GFS(T119L40)/CFSv2

- ECHAMS5(T42L19)/OPGVv?2

- ECHAMS5(T42L19)/CFSv2

CDAS/NCEP IC

!

30 members * 4 models

MME CWBE ECHAMSE CFSV2E OPGV2E CWB CFS CWB OPG EC CFS  EC_OPG




CWB Climate Model Hindcast information

Experiment design 30-year integration (1982-2011)

9-month integration for each case
Ensemble member 30 members (days) for ensemble mean
Integration time 280 days

Atmospheric Model CWB-GCM (T119L40)
ECHAMS (T42L19)

SST OPGSST-v2.0 and NCEP-CFSv2-SST(CFSRR)
(OPGSST: 4 statistical models,2 couple models)
(CFSRR: 4 x daily run)

MME 30 members x 4 model =120 members
(MME, CWB-Ens, ECHAMb5-Ens
CFSsst-Ens, OPGsst-Ens)

Initial Month May (Jun,Jul,Aug)
Nov (Dec,Jan,Feb)




Reanalysis Data

SST ERSSTv3b (180 x 89, 2 degree)

T2m, SLP, UV850 NCEP-CFSR (720 x 361, 0.5 degree)

Precipitation GPCP and CMAP (144 x 72, 2.5 degree)




Verification Metrics-WMO

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

REIRRIRER R 25

Mean climatology Rain, Temperature Mean
TR RS ME B Fi91E

Mean variance Rain, Temperature Mean, Variance

Rain, Temperature Mean, Difference
FYRE RE -~ RE Fi9E - =2

Pattern correlation coefficient Rain, Temperature PCC of Mean climatology

(PCC) RE ~RE I RIESZE BT AERERE G E

Z= B2 REMH B 15 X

Anomaly correlation coefficient Rain, Temperature Temporal correlation of anomaly maps
(ACC) RE - RE PR E AR R EE
PEEAERA A EUE

Root mean square errors Rain, Temperature RMSE of Mean bias

(RMSE) RE - RE I REENIIARRE

L IRRE

Heidke skill score (HSS) Rain, Temperature HSS (Tercile categories)

HSSH# i 15 573 RE -~ RE A E — ) BRIERIRBIITHSST 2
Gerrity skill score (GSS) Rain, Temperature GSS (Tercile categories)

GSSH iS5 RE -~ RE AFE — DA RIBRINMCSSTE D
Ranked probability skill score Rain, Temperature RPSS (Full probability, PDF)

(RPSS) RE - RE A 2 R RIBIRITRPSSIE 7
RPSS# i 52

Relative/Receiver Operating Rain, Temperature ROC Score (Full probability / 10 Bins)
Characteristic score (ROC RE ~ mE A EHRFAHFZMROCE D

Score)

ROCH iS55




Verification Metrics-SST

Sea Surface Temperature (SST) Evaluation

ARIENRE

Major climate modes SST EOF

FERBEERE TR THDM S &8l 1E AL PR AT

ENSO spatial and temporal SST Mean bias, Correlation, RMSE (of Nino

characteristics YRR ADmE indexes)

EEBRTH SRy 22 B LR LINinof 5% R et H ViR = - 1‘@%’5‘]%5&
P TIRERAE

Indian Ocean SST spatial and SST Mean bias, Correlation, RMSE (of IOD

temporal characteristics NEEIEIN S indexes)

BN AR R R 22 B LG AL LIRS m i Ex(Indian Ocean Dipole)fs
TR RRET R R - HBARE > TR
AR

South China Sea SST spatial SST Mean bias, Correlation, RMSE (of SCS, N-

and temporal characteristics HRHEAE SCS, E-SCS, S-SCS)

R R LR R 22 B A R FEBRAG L ~ o~ FER




Verification Metrics-
Tropical & East Asia and WNP

Tropics

if\\
Global Rain, Temperature Seasonal contrast (30S-30N)
EIKIEH RE ~ mE ZENHLE

Tropical Belt (30S-30N): AF(0-50E), Rain, Temperature RMSE, ACC

|O(50E-110E), WP(110E-180E), RE -~ RE HHIRRE - BEFAEREGEE
EP(180W-80W), AO(80W-0)

AT RDERER

Taiwan and the surrounding Rain, Temperature RMSE, ACC

monsoon region (TAIWAN) (0-40N, RE ~ mE (NW2TW,SW2TW,TW,SE2TW,
100E-150E) NE2TW)

aginEREER I RERE - BB AHBAGEE
(&2 MY 35 1E &= 1)

East Asia and western North Pacific Monsoons 5 ap B f45 K ¥

Winter Monsoon Sea Level Pressure (SLP), Bias, RMSE, Correlation
RFF[ U-300hPa, U-200hPa (Indexes: SMH, EWW, EJL, ELY)
B ER/E - 300hPazZmfE - RE - HIHIREE - BFHEER
200hPa#&[a & HE (ZEER)

Summer Monsoon (U,V) at 850hPa and 200hPa Bias, RMSE, Correlation
EEFF[E 850hPal@1% - 200hPalfl 5 (Indexes: WNPMI, WYI, ASMI,

SAMI, DU2)
R= - HHIRERE - BFHEER
HE FRER)

West Pacific Subtropical High GPH at 850hPa RMSE, Correlation

(WPSH) 850hPaE NISE HHERZE - BEFEAHBEGEIE

FIEAR Y E R AT 5 B




ENSO spatial and temporal characteristics

ERSST EOF1(32 63%) Dec
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SST Anomaly Correlation

SST CORR between ERSST & CFSv2 SST

(Lecd‘O(DeC) iNNOV., 1982-2011 85 O%) __120 SST Anomaly Correlation of Global(605-60N) initiated from NOV
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Mean CI i mato'ogy Sk| 1 Pattern Correlation over Global Domain of
L i Precipitation Climatology between GPCP and others
(P FecCl pltatIOn) climate model with Lead month
1.0 PCP Pattern Correlation of Climatology with Lead time (ini: MAY)
=== VIME === CWBE === EC5E == CFSE == OPGE ===~ CWB_CFSsst

CWB_OPGsst ---- EC5_CFSsst EC5_OPGsst

Initial: MAY

Correlation

Jun Jul Aug Sep Oct Nov
Lead Month

PCP Pattern Correlation of Climatology with Lead time (ini: NOV)

1.0 =#= MME  =8= CWBE == EC5E  =#=CFSE  =#= OPGE  ---- CWB_CFSsst
CWB_OPGsst  ---- EC5_CFSsst EC5_OPGsst
0.9
S
< 0.8]
S
Initial: NOV ° o
%69 1 2 3 4 5
Dec Jan Feb Mar Apr May
Lead Month
-e= MME == CWBE == EC5E  =#= CFSE == OPGE  ---- CWB_CFSsst
CWB_OPGsst ---= EC5_CFSsst ECS5_OPGsst
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Season Forecast Skill (Anomaly Correlation; MME)

T2m Precipitation
Initial: MAY (JJA)

T2m Corr between TCWB2Tv2-MME & CFSR Precipitation Corr between TCWB2Tv2-MME & GPCP
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< ‘ T :'\ T ’l"w =
40°N% $° g ' Lo 075 40°N vo P
- o v - R o 0.65
20°N |2 24 ‘ 0.55 20°N
- - ‘ 0.45
EQF"" i : .' -‘— : 035 pg
- w. . -0.35
20°S g, S o 20°S
. - 3 oo
40°S . 15 40°S
,_ A . 0.85 o
60" 5°E  30°E 60°E 90°E 120°E 150°F 180° 150°W 120°W 90°W 60°W 30°W O0°W 60 830 60°F 90°F 120°F 150°F 1807 150°W 120°W 50°W 60°W 30°W  0°W
Initial: NOV(DJF)
T2m Corr between TCWB2Tv2-MME & CFSR Precipitation Corr between TCWB2Tv2-MME & GPCP
(Leod:O(DJF) |n| NOV, 1982 201 1) (66.2%) o (Leod O(DJF) |n| NOV 1982 201 1) (27 9%)
9 : 0.85 | . s .
0.75 40°N
0.65
0.55 20°N
0.45
o O
70:45
“oga 20°S
-0.65
Q.75 40°S
-0.85 -~
60 S°E  30°E 60°F 90°E 120°E 150°F 180° 150°W 120°W 90°W 60°W 30°W O°W 60 S E 30°E 60°E 90°E 120°E 150°E 180° 150°W 120°W 90°W 60°W 30°W O0°W

1. REWFBRRGERICESTY - mENFRHRERICREL -
2. BRNEHIMNSEPR 5‘125_'43 R FME - SEEEIRRIENRSS -
3. BE LRYRE - REFAMARABAEB I EEM -



INi:MAY (JJA)

——

T2m

°E

60°N

SKILL Score of Lead-0O month

T2m Gerrity Skill Score

TCWB2Tv2-MME (Lead:0(JJA), ini:MAY,1982-2011) (93.6%)
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Monsoon Index

Summer Monsoon Index
WPSH= H850(15°N-25°N, 115°E-150°E)
WNPM= u850(5°N-15°N, 110°E-130°E) — u850(20°N-30°N, 110°E-140°E)
WY 1= U850-U200 averaged over 0-20°N, 40°E-110°E

Winter Monsoon Index
SMH = SLP(40° —60°N,70° —120°E)

EJL =U,,(27.5° —=37.5°N.110° —170°E ) U,,, (50° - 60° N .80° —~140°E )
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Summer Monsoon Index (ini: MAY, JJA)

WPSH Index (h850) CORR-RMSE (Lead:0(JJA), ini:MAY) WY]! Index (u850) CORR-RMSE (Lead:0(JJA), ini:MAY)
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Winter Monsoon Index (ini: NOV, DJF)

SMH Index (slp) CORR-RMSE (Lead:0(DJF), ini:NOV)
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Monsoon regions of Precipitation

QH. Summer 1971-2000 JJA Prec. & Wind 925hPa
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PCP_ISM Index Correlation of initiated from MAY T2M_ISM Index Correlation of initiated from MAY
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Summary
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