
In independent data assimilation, 
data from the ocean or atmosphere 
is used to update values in that 
medium only whereas in joint 
assimilation, data from one medium 
is used to update the values in both 
media.  
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Introduction and background information
Exploratory studies were 
carried out for independent 
and joint data assimilation 
using a simpli�ed state 
space model consisting
of an annular atmosphere 
coupled to an annular 
ocean counterpart.

Advection and di�usion were 
assumed in both media, as well 
as radiative loss to space and
dissipative processes.

Data was assimilated into the 
state space model using a 
linear Kalman �lter
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Spectral analyses were carried out 
for SST and 500 Geopotential height 
from CCCma’s CanESM2 Earth 
system model.  The global data was 
subdivided into atmosphere/ocean 
sectors and spatially averaged over 
these sectors to compare with the 
state space model.  Cross spectral 
analyses were used to constrain 
the state space model parameters.
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Results and Conclusions
  Independent and Joint Assimilation Results 

(State Estimate Errors)

Joint assimilation of ocean data is
found to signi�cantly reduce the 
errors in the atmosphere.

Little to no improvement, however,
is observed during joint assimilation 
of atmosphere data for either the
atmosphere or ocean.

The ocean state estimate errors are
found to be sensitive to atmospheric 
forcing and the coupling dynamics.
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