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ABSTRACT

Linear and nonlinear two-layer ocean circulation models of coastal upwelling on 
an f-plane are driven by time-dependent winds and solved numerically. 
Longshore variations in the circulation are neglected and offshore variations in 
the winds are specified. A technique for generating a realistic broad frequency-
band wind stress from a kinetic energy spectrum of wind speed is developed.

When results from the two models are compared, nonlinearities are found to be 
unimportant in explaining the basic upwelling dynamics. However, they do 
provide a mechanism for wave-wave interactions which broaden all spectral 
peaks. In the nonlinear model coherence-squared spectra between the winds 
and zonal current components in the upwelling zone indicate highest coherence 
at lowest frequencies for both layers, accompanied by a 180° phase shift from 
upper to lower layer at frequencies <3 cycles per day. Similar analyses for 
winds vs meridional current components and winds vs pycnocline height 
anomalies show a coherence squared maximum for winds of 5-day period. In 
the frequency band below and including the inertial, remarkable similarities are observed between the results of the 
nonlinear model and actual ocean current autospectra.
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