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Abstract

Implementations of incremental variational data assimilation require
the iterative minimization of a series of linear cost functions. The accuracy
and speed with which these linear minimization problems can be solved
is determined by the condition number of the Hessian of the problem. In
this study we examine how di erent components of the assimilation sys-
tem influence this condition number. Theoretical bounds on the condition
number for a single parameter system are presented and used to predict
how the condition number is a ected by the observation distribution and
accuracy and by the specified lengthscales in the background error co-
variance matrix. The theoretical results are verified in the Met O ce
variational data assimilation system, using both pseudo-observations and
real data.
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3 Conditioning for a single parameter system
v3 1 Theory
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5 Conclusions
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