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Choice of control variables directly impacts the analysis qualify of a variational
data assimilation and its forecasts. A theory on selecting control variables for
wind and moisture field is introduced for 3DVAR or 4DVAR. For a good control
variable selection, Parseval’s theory is applied to 3-4DVAR and the behavior of
different control variables is illustrated in physical and Fourier space in terms of
minimization condition, meteorological dynamic scales and practical implementation.
The computational and meteorological benefits will be discussed. Numerical
experiments have been performed using WRF-DA for wind control variables and CRTM for
moisture control variables. It is evident of the WRF forecast improvement and faster
convergence of CRTM satellite data assimilation.


