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Overview from the user experience point of view  

Same MARS-API 
to access all the 
reanalyses (from 
ERA-15 to CERA-
SAT) 

Data can be 
retrieved in GRIB 
or NetCDF 

Python package to 
retrieve data from 
scripts 
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User statistics for CERA-20C 

CERA-20C 

ERA-20C 

§  Advertised on the main reanalysis websites 
§  E-mail sent to all the ERA-20C users 
§  ECMWF newsletter published 
§  Datasets presented in many conferences 
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How much coupling in the CERA system? 

Patrick Laloyaux, Sergey Frolov (NRL) and Massimo Bonavita 
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Outer loop coupling in the CERA system 
Iterative process where the ocean and the atmosphere converge towards a 
consistent coupled state 
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Outer loop coupling in the CERA system 
Iterative process where the ocean and the atmosphere converge towards a 
consistent coupled state 

Atmospheric increment depends on the current ocean state 
Ocean increment depends on the current atmospheric state 

A smart Tug of War 
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Single observation experiments 

Compare the implicit cross-correlations from CERA 
with explicit cross-correlation from an ensemble   
 
Single observation experiments  
§  the true state is known 
§  one accurate and unbiased observation (T, first 

level in the ocean, valid after 10 hours) 
§  background from another run with a larger error 
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How CERA transfers information in space 
Coupled state estimate after 10 hours 
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How CERA transfers information in time 
Ocean and atmospheric trajectories during the CERA minimisation 
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Explicit cross-correlations from an ensemble 
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Explicit coupled background error, 
computed from an ensemble of 25 
coupled forecasts. 
 
Used to update the background state 
following the Kalman filter equation  
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Explicit cross-correlations from an ensemble 
Coupled state estimate after 10 hours 

Implicit cross-correlation from CERA and explicit cross-correlation from an ensemble 
correct the coupled state in a similar way 
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What’s happening when the mixed layer is deep? 
Ocean and atmospheric trajectories during the CERA minimisation 
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What’s happening when the mixed layer is deep? 
Ocean and atmospheric trajectories during the CERA minimisation 

Why does the 0.3 ocean temperature increment disappear after 2 hours? 
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Summary plot of the 18 single observation experiments 

Background 

Implicit correlation from CERA Explicit correlation from ensemble 



October 29, 2014 

Summary plot of the 18 single observation experiments 
Evolution of the atmospheric increment (normalised by the ocean increment) 

Tropics 
à Most of the ocean increment is 
transferred to the atmosphere within 
10 hours 

Extra-tropics (shallow mixed layer) 
à Most of the ocean increment is 
transferred to the atmosphere within 
10 hours 
 

Extra-tropics (deep mixed layer) 
à Atmospheric response is 
extremely noisy 


