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ON THE BOTTOM FRICTIONAL STRESS

Qin Zenghao
(8handong College of Oceanology)

Abstract

Frequently used in theoretical and observational study in ocean dynamics, the
empirical hypothesis of linear dependence of the bottom frictional stress upon surface
wind stress and total transport in a shallow water may be justified with success by
means of a simple air-sea planetary boundary layer model under the quasiequilibrium
state of forces in a nonrotating flow. The point in question is generalized in a rotat-
ing case and is compared with that obtained from routine ocean dynamic model. The
difference between the results derived from the two models is briefly reported.

‘We discuss here in some detail the effects of latitude, depth as well as eddy vis-
cosities of air and sea which are inherent in the bottom frictional stress. From the
viewpoint of air-sea interaction, the eddy viscosity and the density of air play an
effectual role in the influence of atmosphere on the sea-bed friction. Derived in this
paper are the non-linear total transport equations comprising the bottom friction which
govern storm surges and tides in the air-sea planetary boundary layer model as well as
in the routine ocean dynamics. Although the bottom friction seems to be somewhat com-
plicated, the two-dimensional equations of motion thus obtained prove to be superior in
affording facility for data acquisition to the others.

There are three effects induced by the bottom friction, namely that on the bottom
resistance, that on the atmospheric forcing functions on the water and that on the
Coriolis effeects. Factors controlling the mechanical energy in the sea are physically
analysed. The latitude, the depth and the eddy viscosity of the sea included in the
bottom friction are all of great importanee in dissipating the currents and the kinetie
energy and in governing the behaviour of the inertial currents, whereas the eddy vis-
cosity of air plays a small role in comparison with that of the sea. This effect tends to
be taken into consideration, especially in determining the frequency or the period of
the inertial flow.
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