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A Method for Determining the Spatial Structure of
Meteorological Yariable from the Temporal Evolution of
Observational Data

Gao Jidong and Chou Jifan
(Department of Aimospheric Sciences, Lanzhou University, Lanzhou 730001)
Li Zhijin
(Mustitute of Atmospheric Physics. Chinese Academy of Sciences, Beijing 100080}

Absiract

In this paper, the problem of getting the spatial structure of metecrological variables from the tem-
poral evolution of observational data is put forward as an inverse problem. In order to solve this prob-
lem, we use the theory of adjoint equation and optimal control technigues in which the initial fields of
the model serve as control variables. The purpose is to solve the problem in getting the rational initial
field from insufficient data sets and the problem of large computational task because of using the
adjoint equation. A dynamical model and its adjoint model have been adopted to do some numerical
experiments. Under the condition of making the algorithm simplified and making the distribution of
obsetvational station rational, the numerical results show that the cough structure of meteorological va-
riables can be obtained from the observational data, the number of which is Jess than the dimension of
the dynamical model.

Key words: temporal evolution of observational data; optimal control techniques; adjoint equation.



