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Motivation
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• Build a multi-scales, high-resolution and
accurate extend weather/climate forecast
system

• Dynamical downscaling of regional ocean-
atmosphere coupled model online driven by
a global coupled model framework

- Ocean and atmosphere
- Extend weather forecast
- Enhance short-term to long-term climate

predictability skill
- Benefit agriculture and fishery
- Reduce the risks of natural disaster

Objective
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ESMF coupler
Decomposition and Reorganization

Advantage:
1. Flexible
2. Division

Disadvantage:
1. steep learning/developing curve

NTU&CWA coupler
Collection and Connection

Advantage:
1. Customization
2. Easy to use
3. Efficiency

Disadvantage:
1. Complicated if there are 

many components

Ocean-atmosphere coupled system
Coupler is critical
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MUlti-Scale Ocean and Atmosphere Coupled modelling System(MUSOACS)
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CWA Global Ensemble Prediction System
(GEPSv2)



CWA Global Ensemble Prediction System 
(GEPSv3)

6

121E
(104E,13N)

(144E,33N)

Operational forecat

768x432

288x288

Typhoon Event

(114E,18N)

(128E,31N)

(104~144E, 13~33N)

(114~127E, 18~31N)

Regional domain
(customizable)

high quality boundary condition
from the global coupled model



Evolution of coupled system in CWA

7
Resolution

Co
m

pl
et

en
es

s

TL319L60(0.375o)
TIMCOMv1.9(1.125o)

TL319L60(0.375o)
TIMCOMv1.9(0.375o)
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Operational Parallel Run in CWA
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Operational setting
in CWA

(CWAGEPSv3)

Resource: 744 cores(17 nodes) 21 hr 22 hr

Global TIMCOM
(216 cores)

CWAGFS
TCo383

(256 cores)

Regional TIMCOM
(16 cores)

CWARSM
(256 cores)
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Forecast Skill with GVER

Red :deteriorated
Blue: improved

GEPSv3 V.S. GEPSv2

Geopotential heights, 
winds and temperature 
improved.

Geopotential heights 
at higher attitude  
deteriorated

1. Better than GEPSv2(uncoupled model)
2. comparable with EC and NCEP forecast
3. Better than NCEP-GFS after 288 hours 
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GEPSv3的500hPa HGT表現在赤道比GEPSv2差

GEPSv3在夏季(7月)的表現略優於冬季(1月)

Forecast Skill of long-tern hindcast
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Intraseasonal Oscillation- MJO
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Evaluation of Global TIMCOM

SST在北半球的RMSE與Corr較好
墨西哥灣區域的預報表現最好
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Regional TIMCOM forecast



Initial time
2024/01/17 00Z Corr: 1/22-1/31

Lead 9

0.55

P1 : weak signal
P2 : signal arise
P3 : accurately predict
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Cold Surge
P1: initial 01/02 to 01/08

P2: initial 01/09 to 01/15

P3: initial 01/16 to 01/22
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Initial :      24/01/18 12Z
Forecast: 24/01/23 00Z(+84h)

[Analysis]: 24/01/22 – 01/25 Cold Surge
Cold Surge

The prediction of EC-IFS(NWP) and AIFS(AI) are
familiar with analysis data in the position of
0 degree of temperature at 850 hPa height and
the trough of geopotential height at 500 hPa.

AI model predict 24/01/23 cold surge well for
5 days in advance.

Center for Weather and Climate disaster Research http://www.wcdr.ntu.edu.tw/

850hPa Temp & 500hPa HGT 700hPa Wind & Relative Humidity

9 days in advance 
for MUSOACS
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• A novel Multi-scale Ocean and Atmosphere Coupled Modeling System 
(GEPSv3) is developed to enhance the predictability of extended-range 
weather/climate forecasts

• MUSOACS: high-performance global ocean+atmos coupled models + regional 
coupled model(2+2)

• GEPSv3 surpasses the current operational atmospheric forecast system at 
CWA(GEPSv2) up to 30 days

• The predictability of MJO is enhanced.
• MUSOACS predict 24/01/23 cold surge for 9 days in advance, performing 

better forecast skill than AI model.
• Long-term hindcast validation.
• Include wave model and ice model.

Summary and future work
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Thanks for Your Attention!


	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17

