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Some Issues of Flows over the Mountains

Melinda S. Peng
Naval Postgraduate School, Monterey, CA .

Shang-Wu Li
Computer Center, Central Weather Bureau,
Taipei, Taiwan

Abstract

Some issues concerning flow over the mountains are studied. We found
that the Coriolis force cannot be neglected even for flow over small scale
mountains with large Rossby number. The major influence is on the
upstream where Coriolis force deflect the flow and prohibit the upstream
propagation. The lee vortices obtained with the Froude number less than 0.3
are also distorted by the Coriolis force.

When the mountain size is increased, the upstream flow is deflected
more by the Coriolis force and a trough develops on the lee side. With small
Fr, small vortices on the lee side are generated as for the very small
mountains {L < 50 km). This vortices are embedded with the lee side trough.
When the mountain size is further increased, the lee side vortices ceased to
exist and anticyclonic vortex resides on the mountain. The lee side trough is
generated by the flows around the mountain which is trapped there even for
very large mountain (L > 1000 km).

Simulations lof flows over a two-dimensional model and a three-
dimensional madel with the same cross-section profile are compared. The
simulation conforms with the semigeostrophic selution only for very large

scale mountain with very small Rossby number
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