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f—~GMA and Ekman Boundary Layer Dynamics

Tan Zhemin  Wu Rongsheng
{Depariment of Atmospheric Sciences - Namjing University . Nanjing . 210008)

Abstract

The geostrophic momentum approximation in the S—plane {8~ GMA) and the condition of
its validity are studied . A dynamical system of equations that describe motions in the Ekman
boundary layer incorporating the 8—GMA are derived . The effects of f-term and GM on the
dynamics of boundary laver ar¢ studied . The solutions of §—GMA include two parts. One re-
sults from the solutions of f~ GMA. The other results from the effect of the f—term and GM.
Consequently . cn one hand, the dynamics of f§— GMA includes the one of f—~GMA. On the
other hand. the solution of f—GMA is longitudinally symmetric, but the one of 83— GMA is not
dug to the effect of f—term for a steady, longitudinally symmetric height field. An example
of a steady, axisymmetric circular vortex is used to show the characteristics of the horizontal ve-
locity field in the Ekman layer and the vertical veolicity at the, tep of PBL. These results are
discussed in detail by comparing with the classical solutions and that obstained under f— GMA.

Key words: Geostrophic momentum ; f—effect ; Ekman layer dynamics .



