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The Qualitative Theory of the Dynamical Equations of
Atmospheric Motion and Its Applications

Li Jianping and Chou Jifan
( Department of Atmospheric Sciences, L anzhou University, L anzhou730000)

Abgract Based on the complete dynamica equationsof the moist atmogpheric motion, the quditative
theory of nonlinear atmogphere with disdpation and externa forcing and its gpplications are systematicaly
discussed by new theories and methods on the infinite dimensond dynamicd system. The complete non-

linear dynamical equations of the moist atmospheric motion with disspation and externd forcing are
rewritten as an equivaent operator equation in Hilbert space, and the properties of operators and their
physca senses are studied. On the badsof the above, the existence of globa attractor of the moist atmo-
heric sysem is proved, and the characterigtic of nonlinear adustment to externd forcing is reveded.

Furthermore, the results mentioned above are extended to the cases with orogrgphic dynamica efect and
non - sationary externa forcing. Meanwhile, the existence of the inertid manifold of the atmospheric e
quations isinvestigated. On the bassof theoreticd results, thispaper presents three classesof time bound
ary layers existed in the forced disdpative nonlinear system, the principle of mplification of atmogpheric
equations, the principle of operator restriction of splitting dgorithm and the constructive method of afew
freedoms to support the base of attractor. Besdes, the gpplicationsof the theoretica results to the desgn
of difference schemes, the computationa stability andyssof nonlinear evolutionary equations, the numeri-
cd andyssof atmogpheric multiple equilibria, the improvement of extended forecast of numerica modds
and the short - term dimate forecast , the analyd s and prediction of one dassof mescde syssem are dis
cusxed; the necessary conditions possessed in the dynamic mode's describing the long - time process are
pointed out ; and a rationd explanation of the harmonization of initid values with modd isgiven. Findly,
the studied trends in future are progected.

Keywords atmogpheric dynamics forced disdpation nonlinear dynamics oloba
attractor quditative anayss operator time boundary layer multiple
equilibria difference scheme
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