
   

Balance equations as 
background constraints in 
variational assimilation
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Some results

Single obs. experiment, one T increment of ­5 °C at 925 hPa, 7/1­2005
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Increments of T, wind, ps

Statistical balance, Jbe = 0

3 iterations

Weak constraints, Jbe weight = 10.

109 iterations



Norwegian Meteorological Institute 
met.no

Vertical crossection of T increments

Statistical balance Weak constraints balance eq.
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Increments of T, wind, ps

Weak constraints, weight = 10.

109 iterations

Weak constraints, weight = 1.

48 iterations
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Increments of T, wind, ps

Weak constraints, weight = 10.

109 iterations

Weak constraints, dp/dx = dp/dy = 0.

24 iterations
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Ps incr.  with a full set of observations, 7/1-05 12z

Statistical balance, 22 iterations

Jo = 13226

Jb = 1442

Weak constraints, weight 10., 112 iter.

Jo = 13877

Jb = 1146,   Jbe = 121
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Conclusions and further plans

The balance term in the cost function destroys the 
effect of the preconditioning of the background 
term. We may need to develop preconditioning 
also on the Jbe term. If so, the circle is closed, 
such methods all rely on some form of 
approximate inversion.

Do an impact study to see if this path is worth 
pursuing further.  It turned out to be more 
complicated than originally anticipated.
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Thank you for your attention!
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