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Intr(4): ECDA(1) - Maintain the NL nature of climate system 
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Intr(7):ECDA(4) - Fully-coupled data assimilation  

             system 
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App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(1): Data availability 

1982 



App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(2): Global SST RMS errors 
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App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(3): Different balances in CDA 
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App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(4): ENSO Variability 



App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(5): Decadal Variability 
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App5 – Climate assessment by integrating the atmospheric 

and oceanic observations(6):Improvement on tropical Atlantic 

Courtesy to Takashi 

Monthly standard deviation of tropical Atlantic SSTs 
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App6 – Climate predictions – from SI to decadal time 

scales(1) ENSO forecast: NINO3 SSTA skills 

  ECDA 



App6 – Climate predictions – from SI to decadal time 

scales(2): Experimental decadal prediction 

Model drift!! 
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• Extended estimation and prediction for decadal variability 
 

• Impact of sea-ice observational constraints on decadal 

variability estimation and prediction 
 

• Parameter estimation using observations –Coupled data 

assimilation with enhancive parameter correction 
 

• Multi-model ensemble assimilation and prediction 
 

• High-resolution coupled model’s initialization - No-gap 

weather-climate prediction  

 

Ongoing projects and the future direction of ECDA 
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Ongoing projects(2): Constraints of atmospheric or/and 

oceanic observations on sea-ice variability 



Ongoing projects(3): Parameter estimation in a fully-

coupled system using observations(1) 

xxxxxxxxxxxx 

3 3.2 2.8 

salt ensemble sdv @z=500 

A Gaussian N(3,.1) simulates 

a parameter in vertical 

mixing KPP scheme 

12 members 

After 1-year 



Ongoing projects(3): Parameter estimation in a fully-

coupled system using observations(2) 
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A simple pycnocline 

prediction model includes: 

  Chaotic weather 

   Air-sea interactio with a  

     slab ocean 

  Varying pycnocline at  

    deep ocean  

(GRL2010, under review) 

 



Atm models u, v, t 

Ocean model (MOM4) 

T,S,U,V  

Sea-Ice 

model 

Land 

model 

τx,τy 
(Qt,Qq) 

Tobs
,S

obs 

GHGNA Radiative Forcings 

B-grid 

differencing 

dynamical 

core 

Finite-Volume 

dynamical 

core 

Ongoing projects(4):A prototype of multi-models  

coupled data assimilation system (under test) (1) 
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 Does it broaden the 

PDF?  

           It seems yes! 

 
 Big impact on 

assimilation skills? 

How? 

           To be    

            discovered 

  Big impact on forecast 

skills? How? 

           To be  

            discovered 

 

Ongoing projects(4): 

multi-model ECDA (2) 



Future direction: High-resolution coupled 

model data assimilation 

More realistic 

overturning? 

Forecasting 

hurricane’s 

genesis? 

No-gap 

numerical 

weather-climate 

prediction? 


