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ONE KIND OF ATMOSPHERE-OCEAN THREE LAYERS MODEL
FOR CALCULATING THE VELOCITY OF OCEAN CURRENT

Jing Zhenhua and Xi Pangen
(Shandong College of Oceanology)

ABSTRACT

For the purpose of calculating the velocity of ocean current feasible in the case of
the function of the vertical ecoordinate pertaining to (1) the atmospheric effect on the
generation of vcean current, (2) a caleculated coefficient of eddy viscosity instead of
an assumed one and (8) the sea with actual variable depth under consideration. The
atmosphere and ocean constituting a model of three layers is in this paper. The at-
mosphere of nearly neutral stratification state is to be considered as a combination of
two layers, one is the turbulent layer just over the sea surface, while the other is the
Ekman layer laid above the former. Below the water surface only the vertical tur-
bulence is under consideration from surface 'to bottom. The distribution of wind
stresses over the sea surface and the distribution of the densities of sea water in the sea
are known. Firstly we may find out the expressions of roughness of sea surface and
height of atmospheric turbulent layer from the formulae showing the profiles of wind
velocity over the airodynamjcally rough surface and the airodynamically smooth sur-
face, besides, the idea that the geostrophic wind velocities being ‘nearly nondivergent,
thence the wind veloeity at the top of atmospherlc turbulent layer and the values of
parameter characterizing the strength of vertical turbulence in the atmosphere may be
obtained. Introducing the idea that the wind velocities at the boundary surface between
the top of turbulent layer and the bottom of Ekman layer being coupled and equalized,
we get an important formula about the sum of the horizontal gradients of atmospherie
pressure at sea surface and the elevation of sea surface. However as the current
velocity at sea bottom with greater depth being near]y equal to zero so that the va-
lue of horizontal turbulent stress would be maximum there, an another form of for-
mula showing the same sum may be obtained. Substituting these two formulae and
the simplified surface velocity of ocean current into the equation of state of sea sur-
face by introducing into the so-called rigid lid approximation of sea surface, it gi-
ves the values of parameter characterizing the strength of vertical turbulence in the
sea. Then we may obtain the formula for calculating the horizontal current veloei-
ties by solvmg the steady quatmn of motion with the known value of above men-
tioned parameters while the” vertical velocities may be calculated from the equation
of continuity by the aid of the caleulated horizontal current velocities.© We have
calculated the current velocities of Kuroshio in East China Sea by applying the
above deseribed method, it gives more satisfactory results.



