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(a) Schematic diagram of main ENSO predictors
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Modeling systems in CWA

WRF M04, 3-km
Intial af 1200 UTC 31 May 2017

03-r forocast
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Regional weather
* CWA WRFD (5 days)

Global weather
* CWA TGFS (16 days)

* CWA TWREF (5 days)
« CWA WEPS (5 days)

* CWA RWRF (13 hours)
« CWA CEPS (13 hours)
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Pacific jetstream velocity im/s) Compared to average OLR{W/m)
Extended weather (S2S5)

 CWA GEPS (45 days)
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Short-term climate
» CWACFS (8 months) &

(Global + RSM) s
* 30 members/month:




Model Frqmework Central Weather Administration
Global Ensemble Prediction System versio

(
Multi-Scale Ocean and Atmosphere

& Coupled System
Mo . Global Scale
Ll . \
. . Ocean Atmosphere
Regional domain TIMCOM - Tco383L72
. « Domain: melon wind, prec. -« Domain: ;
(CUStomlzabIe) 0E~360E, 805~86. 6N i OE~360E, 9OS~90N
1536x720x55 L 1552x768x72
» Resolution: —=» + Resolution:

(144E,33N) ~27 km

sst, ssu ssv - ~25 km

—

(128E,31N)
u.N, 1.9, D,
rad. prec
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» Gaussian Gr'lds I . * Gaussian 6rids:

Event
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I Regional Scale N
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Ocean : Atmosphere
TIMCOM l . ~ RSM
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768x432x55 / " Mipx 768x432x72
+ Resolution: 4 —2» * Resolution:
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(114~127E, 18~31N) —
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Coupler instance

Decomposition and Reorganization

Advantage:
1. Flexible
2. Division

Disadvantage:
1. steep learning/developing curve

Collection and Connection

Advantage:
1. customization
2. Easy to use

Disadvantage:
1. Complicated if there are
many components
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CWBGFS
libcwbgfs.a
Call MCT_INIT

| MPI core 0

MCT core 0 |

MCT core 1

| MPI core 1

Single execution Driver
driver call MPI_INIT
A 4
TIMCOM |
components libtimcom.a
call MCT_INIT )
A
MPI core 0 [*5] MCTcore 0 #5358 § o
=
MPI core 1 [#5] MCT core 1 5|2 = nare
infrastructure | MPIcore 2 #5 MCTcore 2 5 (% %
............. e - Y
MPIcoren 5| MCTcoren =5 & 3

| MCT core 2 .




Evolution Tc0383L72(0.235°)
TIMCOMv3.1(0.237°)

Tco383L72(0.235°) RSM(5km)
TIMCOMv2.1(0.237°) __——TTMCOMv3.1(5km)
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Intraseasonal Oscillation- MJO

4 ) _
Skill D The hindcast of January of 2001-2020 are
ill Days :
(BACC>0.5) ENSO v3 (Coupled) v2 (Uncoupled) Improvement diagnosed.
2001/01/25 La Nifia 20 17 +3 case reference date:
2005/01/05 El Nifio 21 18 +3 intraseasonal convection @ Eq. EIO
20-80 day OLR over 10S-10N, 75-95E
2006/01/12  La Nifia 33 16 +17 . . _ A
3 * Oceanic coupling provides predictability
2008/01/29 La NiAa 23 19 +4 source during week 3-5
2002/01/24 neutral 16 15 +1
-
2004/01/28 neutral 17 16 +1 . RMM skill scores: GEPSv3 (solid) & v2 (dashed) |
oy =
2012/01/29 La NiAa 16 14 +2 \t\.\\ — all(12)
0.8 \ ‘\"\\ —— poor (5)
2003/01/30  El Nifio 11 10 +1 07 \ N RN
0.6 NN \\ ~
2009/01/26  La Nifia 13 11 +2 L o5 NN\
vl "\\ \ S S~—
N % 04 \ N R N -
2016/01/14 El Nifio 10 13 -3 AR\ —— L
0.3 ‘.‘ *.‘\ ::" - \h
2018/01119  El Nifio 12 12 0 02 §: N
0.1 % _ ‘_,/ /"""“."*‘q;.,
2019/01/20 El Nifio 12 9 +3 oo ~ <o // NG
. S
Average 17 14 +3 Bt S 10 15 20 25 30 35 40

\ \ lead days
. _*scoreare calculated for I.C. = -15 to +5 relative M g S e
E - ——“& ——— - -Aw’-[ — J—. _—— - e B



2006 MJO Case (La Nina)
. RMM Skill for 2006-01-12, init=(-li) - In Week 3 1-0 5:
os N\~ — coupled (GEPSv3)

N T . .
it W — better tropical SST representations
3 ] hSa\ — more accurate ENSO teleconnections

ol \"\ — improved MJO predictions
ay; U200

u200, case=20060112, days=(20-30)
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CICEG Sea Ice Extent Comparison

Northern Hemisphere Sea Ice Extent Comparison (45.0°N+)
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CICE®6 Sea Ice Extent Comparison

Northern Hemisphere Sea Ice Extent Comparison (45.0°N+)
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highfreq
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highfreq
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TIMCOM+CICEG

CWATCO+TIMCOM+CICE6 #XA

Ice Area (10% km?)

KFE#EL dt = 300s

Ice Area (10° km?)

Northern Hemisphere Sea Ice Area Extent (45.0°N+)

=== Model: ic_20210401_cpl_000 === Medel: ic_20210101_omip_ex7
—— Model: ic_20210401_cpl_001 w— Observation (NOAA/PSL extent)
=== Model: ic_20210401_cpl_exv2

TIMCOM+CICE6 H

Southern Hemisphere Sea Ice Area Extent (45.0°S-)
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—=— Model: ic_20210401_cpl_001 — Observation (NOAAPSL extent)
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NH Sea Ice Spatial Bias Analysis (Circle Map) SH Sea Ice Spatial Bias Analysis (Circle Map)
Comparison: Model vs Obs 2021 Comparison: Model vs Obs 2021
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SST Anomaly ("C)

SST Anomaly ("C)
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Panel 1: Nifio 3.4 SST Anomaly Time Series (°C)
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100 Ensemble Mean Bias Comparison vs. Lead Month (°C)
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Arctic Monthly Mean Heat Flux Comparison: ctrl (Solid) vs ERA5 (Dashed) Arctic Monthly Mean Heat Flux Comparison: cice (Solid) vs ERA5 (Dashed)
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