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THE DYNAMICS OF LARGE HORIZONTAL EDDIES
(AXES VERTICAL) IN THE OCEAN OFF
SOUTHERN CALIFORNIA!

By
GEORGE F. McEWEN?

Scripps Institution of Oceanography
Unaversity of California
La Jolla, California

INTRODUCTION

A striking feature shown on charts of horizontal circ;ulatic?n of the
ocean in the southern California region, Lat. 32? to 34.5° N., is a large
counterclockwise eddy between a northward 1ns.hore_a current and a
southward offshore current. Charts arranged in time qrder frgm
spring, at intervals of about two weeks, show a decrease in velocn.ty
and an increase in size of the eddy. This suggests that these f%ddles
may be successive stages in the decay of an initial state qf maximum
intensity and relatively small extent. In order to 31mp11.fy the
dynamical problem thus presented, equivalent circular eddies are
derived by averaging the velocities of the actual oval-shaped ones.

Each of three series of such circular eddies conformed approximately
to the principle of the conservation of angular momentum, and the
kinetic energy was found to decrease according to a formula of the
dissipation of energy caused by lateral eddy viscosity. Values of the
coefficient of eddy viscosity computed by means of this formula
ranged from 3 x 104 to 6 x 10° c. g. s.

A combination of the two general hydrodynamic differential equa-
tions of horizontal motion in the sea, involving the deflecting force
due to the earth’s rotation as well as pressure gradient and lateral
turbulence, led to a single differential equation of the diffusion of
vorticity. A solution of this equation was found corresponding to
constant initial vorticity over a circular area of appropriate radius
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