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The Four—Dimension Assimilation Problem of Water
Vapour by Means of the Adjoint Equation
Part I. Theory

Wang Bizheng, Zeng Qingcun and Mu Mu
(State Kev Laboratory of Numerival Modeling Atmospheric Sciences and Geaphysical Fluid Dynamics,

Institute af Atmospheric Phvsics, Chinese Academy of Sciences, Beijing 160029)

Abstract This is Part I of the study on the four~dimension variation data assimilation of water va-
pour equation. Because the phase change of water vapour is much faster than other physical processes
and the error of water vapour data cbservation does not have Guassian distribution, the water vapour
assimilation is carried out seperately. The adjoint equation of the water vapour equation is derived in
the spherical coordinate system, A method of computing the minimum of the objective (cost) function is
presented by using the adjoint method. The uniqueness of the minimum of the objective function has
been proven, which provides the framework of the Part [T of this study, i.e. the numerical experiments.
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