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Abstract In meteorology, exploitation of Kalman filter as a data assimilation system is
virtually impossible due to simultaneous requirements of adjoint model and large computer
resource. The other substitute of utilizing ensemble Kalman filter is only affordable by
compensating an enormous usage of computing resource. Furthermore, the latter employs
ensemble integration sets for evolving the background error covariance matrix by compensating
the dynamical feature of the temporal evolution of weather conditions. We propose a new
implementation method that works without the adjoint model by utilizing the explicit expression
of the background error covariance matrix in backward evolution. It will also break a barrier in
the evolution of the covariance matrix. The method may be applied with a slight modification
to the real time assimilation or the retrospective analysis.
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Fig. 1. A summarized history of the main data assimilation
algorithms used in meteorology and oceanography, roughly
classified according to their complexity (and cost) of
implementation, and their applicability to real-time problems
from Bouttier and Courtier (1999).
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Fig. 2. The organization of computations in a KF or EKF

assimilation from Bouttier and Courtier (1999).
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Fig. 3. RMS of analysis error in (a) original Kalman Filter
and (b) affordable implementation of Kalman filter by
eliminating the explicit temporal evolution of the

background error covariance matrix.
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Fig. 4. RMS of forecast error in original Kalman Filter and
affordable implementation of Kalman filter by eliminating
the explicit temporal evolution of the background error
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