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Two clusters of projects focused on 

This talk covers the oceans projects. 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Common Ocean Modelling Framework  
 Nested Models All Based on NEMO 

The Ocean Modeling and DA Projects 

  Suppressing model bias and driB 

  Model validaDon and improvement 

  AssimilaDon of alDmeter, Argo data  

  Reanalysis and forecasDng  

o  Modelling and assimilaDon of sea ice  

  Downscaling from ocean to shelf 

NEMO: Nucleus for European Modelling of the Ocean  



1.1 Suppressing Bias and Drift  

 New way of spa;ally smoothing the nudges 

 Semi‐prognos;c/spectral nudging hybrid 

 Quan;fying and understanding bias 

  Global ocean, 1/4° and 1/12° output from Mercator 

  North Atlan;c 
  Labrador Sea 



Bias Along Line P in North Pacific 
  Mercator global hindcasts (no assimila;on, ¼° and 1/12°)  
  observed T and S, 2001‐7 

too fresh (‐1psu) 

too cold (‐1C) 

too warm ( 2C) 

too salty (1psu) 



Bias of 1/4° North AtlanDc Model  



1.2 Model ValidaDon and Improvement 

7 
Courtesy Simon Higginson, PhD student, Dalhousie 



1.3 AssimilaDon of AlDmeter and Argo   

  Op;mizing parameters using Green’s func;ons. Applied to NEMO. 

  Calcula;ng observable modes in 4D‐VAR analyses. Tested using wind‐
driven, quasi‐geostrophic model. Plan to test on NEMO. 

  Implemented BODAS into coastal model at Dalhousie. Will apply to 
North Atlan;c model (Vasily Korabel). 

  Iden;fied weaknesses in SEEK/EKF applied to North Atlan;c. 
Developing ensemble‐based way of es;ma;ng error covariances. 
Preliminary results encouraging.   



AssimilaDon of Using the SEEK Filter 

Surface temperature Sea level 

Snapshots of sea level and SST from  new, ensemble‐based  assimila;on scheme: 



1.4 Ocean Reanalysis and ForecasDng 

    Two‐way nes;ng (global to ¼°, ¼° to 1/12°) 
    Tides added to deep ocean NEMO 
    High‐resolu;on Arc;c ocean and sea‐ice model 

  Loca;on and strength of North Pacific Current  
  Cold water intrusion to Northeast Pacific, 2001‐2 

    North Atlan;c ¼°, 1948‐2005 (MUN) and 1958‐2004 (Dal)  
    Labrador Sea (1/16°) 
    Arc;c Ocean, 1960‐2005  
    Pacific Ocean, 1960‐2000 



PredicDng Mixed Layer Depth 

1960‐5 

1966‐70 

1971‐5 

1976‐80 

1981‐5 

1986‐90 

1991‐5 

1996‐2000 

Light Gray: Based on Observa;ons (Li et al, 2005) 
Dark Grey: Predic;on from POP Ocean model 

10 m 

0 



Simulated Sea Surface Salinity (12:00 20‐Oct‐2001) 

Model Domain and Topography 

•   Coupled to North Atlan;c model 
•   New bias suppression method 
•   Inner model to be  1/12°  
•   Causes of interannual variability 



New Research DirecDons 

 Focus on Madden Julian Oscilla;on and global 
expression in both ocean and atmosphere. 

 Driven by graduate students: Eric Oliver, Xu 
Zhang and Yang Zhou. 

 Three papers accepted, two under review. 



Coastal Expression of the MJO 
and ImplicaDons for Predictability 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Coherence between MJO and Sea Level from Al;meters  Response of GoC to Local Wind 

Karumba 
° Observed and Predicted Sea Level  

Karumba, Jan 1997 to Feb  1998 


