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The effect of Ekman friction on a flow past a circular cylinder

in a beta plane

ToMmONORI MATSUURA

Abstract — The effect of Ekman friction on homogeneous, incompressible, eastward and westward, low

Rossby number flow past a circular cylinder in a beta plane is studied. The flow domain is open laterally but

contained horizontally by two rigid planes. The circular cylinder is replaced by the dipole and the quasi-

geostrophic vorticity equation linearlized by an Oseen approximation is solved using Fourier transform. The

solution of this model for eastward flow shows that the Ekman friction damps the Rossby lee waves, with an

exponential decay length of 2/« like the case of the monopole. For westward flow, it is found that the wavy

pattern does not appear and that the flow pattern bears resemblance to the potential flow. The wake region

shows the asymmetry in the upstream-downstream direction with increasing Ekman friction different from

inviscid case. The perturbed velocities at upstream stations for eastward flow and downstream stations for

westward flow are indicated in detail.
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Fig. 1 Schematic representation of the flow
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Fig. 4 Profiles of the x component velocity
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