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CAOS 



Ocean Modelling 

I am deeper 

Length / Depth = O(1000km) / O(1000m) <<  1 
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Governing Equations  
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Grids 



Indian Ocean Model Domain 



•Base code GFDL MOM4, 30S-30N; 30E – 120E 

 

•Horizontal resolution: 0.25º X 0.25º  

 

•40 Vertical Levels, 5m resolution in the top 60m 

 

•Horizontal mixing: Chassignet and Garaffo (2001)  

 

•Vertical mixing: KPP (Large et al., 1994) 

 

•Forced by daily data 

Wind stress 

Wind speed, air temperature, humidity 

Incoming shortwave and longwave radiation 

Rainfall and river discharge 
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Winds  Temperature 



Salinity, December 



Simulation of Bay of Bengal River Plumes 
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SSTA September 2006: Model – TMI Comparison 

Vinayachandran et al., Geophys. Res. Lett., 2007 



Current Meter Comparison 



Unresolved physics 

 

Unresolved length scales, horizontal & vertical 

 

Defficiency of forcing fields 

 

Three major reasons for the departure between simulation and observation 



Length scales in the Ocean 



Eqn. 14.83 
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snapshot of relative vorticity at 15m depth from 0.1 tripole 

Oakridge National Lab. 
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Forcing: Impact of Diurnal Cycle 



Data Assimilation Experiments using an Indian Ocean General Circulation Model 
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Argo  Trajectories in the Indian Ocean  -2004  



RMSE between model SST  (with and 

without Assimilation) and TMI SST data 



Challenges 
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