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NWP team
SET ANQOMALIES *C
WRF M04, 3-km 03-hr forecast
Initial at 1200 UTC 31 May 2017 Valid at 1500 UTC 31 May 2017

Maximum dBZ / 10-m winds (knots)

PHASE 1

—

cwzaBNEEA588 23

Regional weather Global weather Extended weather Short-term climate
 CWA WRFD (5 days) * TGFS (16 days) * CWA GEPS (45 days) * CWA CFS (9 months)
 CWA TWREF (5 days) (based on FV3) * 1 deterministic + 20 members (Global + RSM)
 CWA WEPS (5 days) * 30 members/month
 CWA RWRF (13 hours)

* CWA CEPS (13 hours) Climate Simulation Section

Section Chief: Z=AF=
Model team: 2IF8Z, BRZEZ, A=, %%'TE, SEE, BRI,
LBEZ TEE, HEX 2
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Average MJO cloud and wind patterns

PHASE 1

Pacific jetstream velocity (m/s)

()

e W

Compared to average OLR(W/m?)

Extended weather

« CWA GEPS (45 days)

* 00 UTC/day

* (1 deterministic + 20 members)/day

* Re-forecast ( 2006-2020 total 15 years)
(Initial condition from NCEP CFSR)

Users
Internal:
BERIEAGEERER - RIETITE - EREER) -
FEHPOREMBEIZIARIAGRR - KRFEZEEEDPL
External:
ERI(EFEERE - BKE - REMEEYNUERS -
KERERPT) - KEBVKAE - 2 EEHLE -
hiERESE

40 50 60 70 80 90 -30 -20

CWA GEPS V1

@ T319 (~45 km),
Reduced Gaussian grid

@ 60 vertical layers

@ Fixed Sea surface
temperature

-10 0 10 20 30
NOAA Climat

CWA GEPS V2

@ T.,383(~28 km), Octahedral
reduced Gaussian grid

@ 72 vertical layers

@ Coupled One-column ocean
module (40S-40N)
+ CWA/CFS daily SS T forecast

CWA GEPS V2.1

€ embedded a regional
dynamic downscaling
model (RSM) (~ 5 km)

RSM T2m of 10°C isotherm
p—

CWA GEPS V3

Atmosphere-ocean
model

€ TCo383-TIMCOM
(global)

€ RSM-TIMCOM
(regional)

|
|
|
|
|
|
|
|
1 @ Afully Coupled
|
|
|
|
|
|
|
|

CWA GEPS V3.1
€ on GPU framework

€ Ensemble member for
reforecast
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Short-term climate Users
* CWA CFS (9 months) Internal:

(Global + RSM) BRIFEHGRERRN - [ETIITR - BEREIER)
* 00 UTC/day External:
* 30 members/month APCC -~ =EREB/KEM RPN - KEEKRNE - ERE
e Re-forecast: 1991-2020 (OOUTC) HlE - EMZREE - ShEMBUE PAGASA(E%E

i siti NEENBRATK)
(Initial condition from NCEP CFSR) o e

l I . \
| ! 4
[ | ( b
| '
! ' ) S 4
I |
TCWB 2T1 TCWB 2T2 TCWB 1T1 1 CWA CFS V2 : CWA CFS V2.1
:a-l::;\aunztil?:)tral weather ¢ 115 (*110 km), . (CWACFS V1) : 4 7,359 (~ 60 km) ! € 60 members/month
Reduced Gaussian grid 4 Coupled with MOM3 |~ @ Vertical 60 layers | & Bus fixed of
@ T42 (~300 km), @ 40 vertical layers : @ embedded a regional | Bug fixed of RSM
Reduced Gaussian grid , dynamic downscaling |
@ 18 vertical layers e | model (~ 12 km) l
) = (Southeast Asia) l
. I | @ Coupled GFDLMOMS5 |
. ' o model l
~E8T @ |F L seaice model (s19) _ | m
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CWAGFS-TCo with GPU Acceleration

K CWAGFS-TCo:

\ ® [Xeon Gold 6326 CPU Core*32] vs [A100 GPU*8]

(e from Speedup about 67.7x
https://confluence.ecrwf.int/disp
lay/FCST/Introducing+the+octah
edral+reduced-Gaussian+grid) CPU VS GPU
mm CPU
% Global Models: extended weather TCo383L72 (28 km, 72 layer) 10‘ 7-4'1" 36.1x = GPU
% Dynamic-Core: Semi-Lagrangian + Semi-implicit (2 time level) 83.1x
& Grid System: Octahedral Reduced Gaussian Grid 2 1? 53.3X 262.2X 36.3x
A Grid inconsistency presents a critical bottleneck for GPU g ] I I I ”ﬂ'ﬁx 6. 7%
acceleration = 013 l l L I I I I I
s Beyond OpenACC: A Holistic Strategy 0.014
®* Program Re-engineering: Structural adjustments 0.001 1
* CUDA asynchronization T e N o e o
e CUDA Graph A“b& &qpo @0{,\ Qe(}\o O,Loo x‘\do . &X° &&o
NCCL for communication ,&\0 R\ ch Q \\0«\(‘ ©

® Use math libraries provided by NVIDIA, such as cuFFT, \ & o «® & /
cuBLAS, etc.

—
A
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TIMCOM with GPU Acceleration

TIMCOM¥IEES —
GPUZEHEHY K R S8 CPU vs GPU 48t .

BiCGStab (Biconjugate Gradient Stabilized) P-CSI (Preconditioned classical Stiefel iteration)

OCN Cumulative Runtime Comparison (Forecast up to 240 Hours)

16000 1 S Sum : 15536.505)
——— taipeil H100 (OCN) N
The BiCGStab algorithm for solving the matrix equation Ax = b: Fork=1,2,..., kmax do —=- cwa A100 (OCN) e
bicgstab(x, b, 4, &, kna) TS o S —— 1.
L r=b-dx, fy=F, po=a=wo=1, Vo=ps=0, k=0 Lo = 1/(y = gzex-1) e
hi B o D B e e At *

2. Do while ||r]|; > e’\llbllz and & < kyax 7. rp M Il‘k s | e

@ k=k+1[pg = (Fy,ry_y)| 8 1 .

(6) 8 = (e Ipi1) (i) . R 3. Axg =foxry + (yor — DAk v e

H \ HEs = _‘.-"'
(N Dk = et + f (Drt — Whi Vi1 ) E’x‘:ﬁﬁgmph‘fﬁ_% 4, Xpe1 Xk + Axk S 8000 4
« AEEREGPU ¢ """ FX1000 (CPU): 240 cores A64FX
5 —pt >
© a= e [Fave)] O Tkt = b A%k % eooo |
3

(s = 6. convergence_check(ry) § Total system: 8.73x (fx1000/A100)

(@ wi=[® sV NItIZ, [pr=—wint] NP 4000 § 11.59x (fx1000/H100)

o ) End Do FREMPIGTEZ/D i

_ - vector operations BEERTEGPU 200 ; A100 (GPU): 8 NVIDIA A100

{l - ——————— S..r m..u.z‘-* 60s

sparse matrix—vector product et T L L L e - .
- S
- 0 -
inner product , | , .
0 100 200 240

Forecast Hour

FIEP-CSIEVEK## 28 HERINBICGStab AR EE BT E I EF - ;o o
T s N A100%%588 EEEFX1000128.7313
Hﬁzﬁiﬁng ﬂ:HTﬁHj”\j Z\_\E/:H:ZE% jE/\ ﬁﬁfj GPU**%J: %fVﬁIAE’]%IOO*A%tDD J:tbFXIT-OOO'Hl\‘Il.59%
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CWACFS V2.1 iﬁ/ﬁ%‘é’ﬁ(zoznu )

" CWACFS V2.1 vs V2.0

| @ {ZIFV2.0 RSM = (1 IFRNEZE 1 £ {4 R s | .
i firseiss o o W12z 785 - 5 A R R B 3 %2 6040
I
I
\

\

° tEli-ﬁmzzm?E%i & AR EIERE R SRHE304H 2 K [2EREEE] e
j: jJ D :I:.GOQE_ 11: IE}I‘ *éﬁ/ﬁzﬁiﬁ jj / Precip._Positive RPSS G:::'F;q::;lgra gf%ez?; GPCP & CWACFS (3mn) T2M_Positive RPSS Grlanﬁr;c:;oré g;;v;%ezra ’ERAS & CWACFS (3mn)

__________________________________ ;E g 70
5‘15-0 v2.1 002122 563 v2.1 00Z127
1i5‘IERSM MRS e
fE 78 .
iz 8 : : 37.5 o
23FRIETFIIZAIPCC [Taiwan domain] g 12,0002 fe
350 B o v2.0 00Z
Precip PCC bety TaiSA & CWARSM Precipitati b TaiSA & CWARSM g 2
Taiwan domain (ini:May, 1998-2020)  towifield  Taiwan domain (in i Nw 1998-2020)  towie " 32.5 londl tend2 lead3 leada leads leads leadl lead?2 lead3 leadd lead5 lead6
0.8 KRt Lead
—— 2002 —e— v2.100Z122 —e— y200Z —e— v2.100212Z

0.7

08 Precip._Positive RPSS Grid Fraction between GPCP & CWACFS (3mn) T2M_Positive RPSS Grid Fraction between ERA5 & CWACFS (3mn)

0s (ini:Nov, 2001-2020) (ini:Nov, 2001-2020)

0.4

v2.1 002122

v2.100Z212Z

M Ef: A DB —B +—8

v2.0 00Z
v2.0 002

ki V2 B 0 OOZ . ;FEt Et 1'.’% IE m O Oz%ﬁ $I§ :%:IE % leadl lead2 lead3 lead4 lead5 lead6 leadl lead2 lead3 leadd lead5 lead6

Lead Lead

V2'1 OOZ : *EﬁﬂgIE?ﬁooz%ﬁgﬁgg% —e— y200Z —e— v2.100Z12Z —e— y200Z —e— v2.100212Z
V21127 : B BIEB12ZFEHER

Positive RPSS Grid (%)
5
Positive RPSS Grid (%)
o
w
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A
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CWACFS V3 ( GPU version on 2031 )

Global
CWAGFS-T,199L72
Resolution : 55 km
Vertical : 72 layers
Model top : 0.1 hPa

GCE-3ICE
Noah-MP
GOCART Aerosol model(dust)

Talwan Multi-scale Community Every 2 hours

Ocean Model (TIMCOM) was
developed by Institude of
Oceanography, NTU

Global

TIMCOM
Resolution : ~0.25°
Vertical : 55 layers

Latitude

136°E

1ME IST°E

Longatusde

0'E I8E

—
A
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e Extenit (10%km7)

e Extent [10%km7)

R REAE 2 B IKE K 6 E 1E B8R
AIERIAIEEER
CICEG6 Sea Ice Extent Comparison (Cross-Grid Compatible)

b3 K

Northern F

isphere Sea lce Extent Compari

1 (45.0°N+)

HEIER

A 2K

Southern Hemisphere Sea Ice Extent Comparison (45.0°5-)

—— Forecast « 30183101
== Forcest «_MESSL0L s

—Otervstion NSIDC)

g & & 3 & g

8
R 5 7 g -4 o
+* + L 2 P + +
Time (vear-Maeitn)

Sea Ice Model
CICE6

Resolution : ~0.25°
Vertical : 5 layers
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Cloud Microphysics : GCE-3ICE

TOA SW + LW (down>0) , Global
s 24070100~24071000
{ 1. ZRTENKENF(EK -  ERERE) - i .
2. HREREEK - KERBIRERRRFEAEHNEERED - | :
3. RAEERGZRSE - BNMEBEKHE - ASAKEEHEEW @ -
| ﬁquﬁl . : E o GCE3ICE_origin
| Al ’ s o b =>improvements in
4 EETRERAME  XESHRAEEETRESEE . - sromevz | POV
N e y GCESICE_nuclei e top-or-
- "ERA atmosphere (TOA)
. . . energy balance
forecast day

'GFDLv2 - :on avg)
| 24 100 ~ 24123000

¢ GCE3(ZH%1%&) — GFDLv2 ¢
VA o7 : T w‘

L I

T Bias
(53T B RYERAS)

——
A
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Noah-MP EE 1R =( 5/ 1 58 5 BB 5F 1y ERRTA

( NOAHMP_res — ERAS )

/1-MWMWE —KIC R ERER ﬂﬁkﬁ@ﬁ#
"ZEYHESEIL ER - EANERZEEHTRAE
HVYERRE T K - FEILRTER B SR RIRIK Sy ~ sER

:{ it 5 I&REAR
|

| BMEEH > DUBFES IR B R RS

i

|

|

\

=EFLRE

2. Noah-MP H SRR E s o o L b
o @@ﬁ@g?ﬁiﬁ% [Jul] Mean Surface Temp Diff

( NOAHMP_res_bare - ERAS )

. B ERICEARES SR
- AHERGREEmEmERERSTRE 0/

—BA¥Y

[Jan] Mean Surface Temp Diff [Jan] Mean Surface Temp Diff
( NOAHMP - ERAS ) (NOAHMP_res - ERAS)

Rl 22 4R 3 52 B 2R EX
=V ERLRE

FNERELZIFETIES
it HREEE D ECKE

T T T T T
0 30E 60E S0E 120E 150E 180 150W 120W S9OW &0W 30W 0

[Jul] Mean Surface Temp Diff
( NOAHMP_res_mix — ERAS )

ZER  RFATIERE
REFNHERE -
g | A FME . BEAEERRE
s e o R arpee 21 THIREE - BEREK
AR AEE ZERE (B 1E E ith [z I8 =R AR AR AR AR ’,;oe;o P E¥YEFLIE M2 B

AEEP R EFE E Central Weather Administration | | e L .
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Performance Evaluation of FCN

Time Scale: Extended-Range Forecasts (3-4 weeks)

veIocity

0 Tropical Wind Field
Evaluation of Model performance on 200hPa potential

200hPa potential velocity anomaly (0E-360E, 55-5N) Spatial Correlation
(Box) vs

Mean (Line) | IC: 20250115-20250215

1: H ‘

.6

I

Target MLWP Model: NVIDIA FourCastNet 3 (FCN3)

. Baselines: Benchmarked against world-leading S2S systems:
e ECMWEF S2S (European Center)
« NCEP GEFS (NOAA/USA)
* CWA GEPS (Taiwan Central Weather Administration)

nt (R)

=

Spatial Correlation Coefficiel

ECS2550
[ FCN3
—+— ECS52550 Ensemble Mean

" .I‘ |

FCN3 Ensemble Mean
=== Skill Threshold (0.5)

T

|||\ _|‘|

‘.I‘.!

sl | \HH H bl

FCN3/R BV it (&=
g NIHRIRMNA
C =2 [

= Ensemble Skill (3-4 weeks):
"Analyzmg spread-skill consistency.
IC: 2025/01/01-31 00Z

;ﬁ.’ Meiyu & Monsoon Onset:

Evaluation of Model Skill in Predicting Onset Timing

Forecast Lead Tlme (Days)

ﬂ Extreme Precipitation:
Assessing heavy rainfall event detection
and spatial accuracy.

2 SCSSM onset - e .
H500, Northern Hemisphere 34
P > MSLP H500
RMSE & Spread Comparison (2025011500 2025021500)
HGT 500hPa | Region: Northern e (20°N-80°N) 32 - ot e e 1.0 - 1.0- /,
p—— 2 55 S e e 37 e efe e e'e . /./!
100 < 30 -~ = a AT aaT aTa" ala 0.8 - 0.8 .
g g ..E 294 o AY a’e’ ATAa™ ATe™ ave " — - FCN3 /
80 Y /4 AR K—/)\ L2sf -a’ ola? efe’ oF 2 0.6 - 0.6- =
£ —e— FCN3_50 RMSE 1 (S °
& . CWA --- FCN3 50 Spread 277 = = ° —— ERA () E - (. v S A
o 60 e prea 26 Ps @ ECS2S-Ensemble Members < =) . CS525 o
'g CWA NCEP —+— ECS2S_100 RMSE ® FCN3-Ensemble Members c 0.4 - 0.4 -
p -~ ECS25_100 Spread 251 o e A ECS2S-Ensemble Mean ©
40 g NCEP FCN3 —e— GEFS_30 RMSE ol A FCN3-Ensem ble Mean - — — ECSZS
5 4 FCN3 EC GEFS_30 Spread - - = s - - o = - = 0.2 - 0.2 -
p +— GEPS_20 RMSE = o o 2 < <P = = o o —m— FCN3
EC GEPS_20 Spread 3 3 3 3 3 3 3 3 3 3
=t =t =t <t <t =t =t =t =t =t
% 5 10 15 20 25 g g g S S g g g g g 0.0 0.0
Forecast Leadtime(Days) o o~ o o~ InE:ial D:te o~ o o o
A 374 Eﬂ 1
] ~ ] =
FCN3ZFRIREAEC2S2MHE FCN31tWeek5+~Week3E 2R (B

- BEE
X NCEPGEFS X CWAGEPS ° REHTEREATERES -

CCN3$5TE"3LEFJ_J$}E§H EZAiBig

YECS2S °

5
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2026 2027 2028 2029 7400210 2051
MLWP BHIXR ZEMLWPEZEEE(G o
@ 3 AEFEHEINTE BRI L EEE SESPEFIER . T LUEE T RIS TR
. & IEEILHRIZRE

RAXRAERBLZHFEHASK - SH1H)

CWAGEPS V3 (CWAGFS-TCO based)
& (EEME

CWAGEPS V3.1 FEREREEE
¢ 2HEGPULLEE ® EEZEreforecast

MPRERBASFERERELI2EA - SH1H)
CWACFS V2 (CWAGFS-SL based)

TEFMERSEBRIE

& (FEMfE

CWACFS V2.1 LHRRERE .

& =2 Ereforecast @ FITVEEREED (503

& FERTL - B

CWACFS V3 (CWAGFS-TCO based) fiff % T

€ Z=HEGPULES € ZEEZEreforecast

& FHRBRMAMAE - SOERIE
& RS YL - BENERE..

}AN-MLWPESEEEENEE FHIR ENeuroGCMEZE (&

UL o HEERER - GSEENS - EEER & AERERRTEREEETERE
ead SR ot B EN & REFLREES
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TUT) nmEl

> FCN3#t¥3 ~ 48R 7 AL ARBN - HEETRIMFRIFHEECS2SAME LN - BERTSEE /)
GYAREE N H EINBE—DUEZER - BRIREIB2026Q4FEETF1T1FE - 1FR3 ~41BFAW
222185

> FE—NEAXRREERZAFA/NLR(CWAGEPS V3.1) - 851752027 Q14T71EZ
GPUBEBERRBEREE(TCO+TIMCOM)
HETEREHSEMEI2H
E 8 reforecast2ERE

> B RARIEERZA/ ) ZR(CWACFS V2.1) - F85T102027Q1F1T1FZE
{EIERSMPEIKIBZRUTA IR Z=
BHRE#SIENNE604

> F NIRRT IETEHR 24 (CWACFS V3)RJZE &
EBTCO+TIMCOMEAEZEER - WIIABK(CICES) BT EE
FRBENEMYIE KERBIE
TR A EAER | RE+EELEE(reforecasttb B ER )
FERGPUIL

> BERENERREIE  BEEEERAE  ARBAAZR BR T HERAEREREHE
HEMOEK -
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~The End~
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CWAGEPS V3 (operational in 2025Q4)

Atmosphere

* Model: CWAGFS-TCO(global)

* Resolution: ~28 km, 72 layers (T.,383L72)

* Dy-core: Semi-Lagrangian+Semi-implicit 2 time level
* Grid system: Octahedral reduced Gaussian grid

» Stochastic physics: SPPT with 5 scales+SKEB

e |nitial condition: LETKF members

Ocean
* Model: TIMCOM(global/regional)

al

* Resolution: ~25/5 km, 55 layers

(figure from
https://confluence.ecmwf.int/displ
ay/FCST/Introducing+the+octahedr

Model: RSM(regional)
* Resolution: ~5 km, 72 layers

* Dy-core: Semi-Lagrangian+Semi-imolicit 3 time level

day 335, of model year 12, Himx-Hemn= 1 &5, Vine= 7Tom’s

153

‘‘‘‘‘‘‘‘‘‘‘

10

14°E L51°E

+reduced+Gaussian+grid) Ltk

Configuration
Frequency: once per day (00 UTC)
Number of Member: 20 members + 1 deterministic
Forecast length: 45 days
Re-forecast: yes ( 2006-2020 total 15 years)
(Initial condition from NCEP CFSR)

Users
Internal:
BEREREAGEERRR - fERTR - EREER) -
FAmPORERBEIZIXRTARY - [RREESER LD
External:
EERENEEAR - BKE - FRHEIUEEYNRS ~ K
EEERT) - KRBEKNE - EEEN AT -

——
A
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| hEREEE

Phase 1 (Western Hem, Alfrica) Phase 8

Fs

C192T_xnew(B0) Init:20220312
Phase 7 (Western Pacific) Phase 6

-4

7 6

obs

-2 o 2
Phase 2 {Indian Ocean) Phase 3

18

LB G B5BLg

t aseud (awn



CWAGEPS V3 fF# 14 RIR Tk - 2 &ERMSE & Spread

500hPa GeoHGT Northern Hemisphere (20S-80S, OE-360E)

£=F BE=F

GEPSv3 NH H500, RMS (solid) and Spread (dashed) GEPSv3 NH H500, RMS (solid) and Spread (dashed)
31 ICs: 2024/01/1—-31 00Z 140 31 ICs: 2024/07/1—-31 00Z

1407 5" GEPSY3 = GEPSV3

120— GEPSv21 120— GEPSv21
100- = ._;_;_;:‘iﬁﬁﬂ;’““’%"lgp—'p—'f 100-
80 - L < R 80
60 - ' 60 - —o-a-0
40 40
20- 20- NHAZREESS
gﬁ 5 10 15 20 25 30 g 5 10 15 20 25 30
0 == 0 s
WMWMW’Q‘ -5

1
- |
o om
1

rms—spread Arms
== P
o oo
(] 1 i ]
mY .
rms—spread Arms
- N
o0 o

10 15 20 25 30

(F]]
o
Cn
el
=]
on
S
i
th
]
|
=
oo
o

|
—
o

|
—
o
o

5 10 20 25 30 5 10 15 20 25 30
forecast day forecast day
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CWAGEPS V3 1Ez1%

RIAE

Hb-Rm AR EE SR

2F

2024/01/01 to 2024/01/31 (15°S-15'N)

BEF

2024/07/01 to 2024/07/31 (15°S-15°N)

20240101 to 202|40131 | | | Jcas.a num: 31 20240701 to 202140731 | | | l<:asc num: 31
- 12
18 - == GEFS det - — GEFS_det
- — GEPSV3_det . 10 9 — GEPSV3_det
© 15 7 — GEPSv2_det a2 ® o | — GEPSv2 det
E 124 - &
W 6
Eé 97 -\_ %) 4
6 ] E
x U200 anomal
5 Y V3RIREV2(E -

0 I ™

| | |

20240101 to 20240131 case num: 31 20240701 to 20240731 case num: 31
8.0 | | | | | 8.0 | | | | |
— GEFS_det — GEFS_det
% 6.0 -| — GEPSv3_det % 6.0 - = GEPSV3_det —
"‘E“ 1 — GEPSv2 det E — GEPSV2 det .
o 4.0 / W 40 | K
] %) A
= =
T 20 U850 anomaly ?ﬁiﬂ!ﬁ‘ivz T 20 - U850 anomaly v33E18#;V2
0.0 T I T 0.0 - T T T T F 3
20240101 1o 20240131 case num: 31 20240701 10 20240731 case num: 31
60 | | | | | 60 | | | | |
— gy | — GEFS det — 5, | — GEFS det 2
Y — GEPSV3_det 3 N — GEPSV3_det
E 40 | — GEPSV2 det 3 £ 40 4 — GEPSv2_det 3
E 30 _/ ; 30 4
o = EmEEHV2E * ]
= OLR anomaly V VvV OLR anomal
Z 10 y n T 10 y \/33E188IV24H
0 T T 1 | ™ 0 - I T T T 1 nis
0 5 10 15 20 25

RIBEPREFHEZE Central Weather Administration

1E$§NCEP§ 0 5 10 15 20

(BENGEPE



EIKFEHAR TR IR 47

CWACFS V2 (operational in 2023Q2)

Atmosphere

* Model: CWAGFS(global) * Model: RSM(regional)

* Resolution: ~60 km, 60 layers (TL359L60) * Resolution: ~12 km, 40 layers

* Dy-core: Semi-Lagragian+Semi-implicit * Dy-core: Semi-Lagrangian+Semi- |mpI|C|t 3 time level

2023 NOV CWACFSvZ S5T1 Anomaly[K|(ink202310)

00°N 2023 NOV CWACF$v2 Tota! Proclpuanonlmrnlday] Anomaiy(lnl 202310)
i fex:

* Grid system: reduced Gaussian grid
* Initial condition: NCEP CDAS

Ocean
* Model: NOAA GFDL MOM5 ‘. SR
* Resolution: ~60 km, 40 layers 2°’5~Ed 80°E BOIE 100°E lzmlw&e‘ﬁow-w
m;joos I m 08 'E 30°E 60°E 60°E 120°E 150°E 180° anzowsoweowso*wow
* |nitial condition: NCEP CDAS o o ' . 3 25 2 -15 -f os-i.'ls.zl-zls-s |
Configuration Users
Frequency: once per day (00 UTC) Internal:
Number of Member: 30 members/month BERRIFHE(RETARE - R - i
Forecast length: 9 months (12 months in HREER) -
Feb, May, Aug, Nov and Dec) External: » i

¢ _ ’ ’ ’ APCC ~ EZEBR/KEBEFr ~ & EBK . it

Re-forecast: 1991-2020 (00UTC) AE - REHE  SHBEUT - B Lin I
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Winter (DJF) Anomaly Correlation

T2M Corr between ERA5& model Precipitation Corr between GPCP& model
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T2M Corr between ERA5& model Precipitation Corr between GPCP& model
(Lead:0(JAS), ini:JUN, 1991-2020) (Lead:0(JAS), ini:JUN, 1991-2020)
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Anomaly correlation: SEAS5 > CWACFSV2 > TCWB1T1.1 > TCWB2T2
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