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ABSTRACT

A slab model of the oceanic mixed layer is used to predict the statistical 
characteristics of the sea surface temperature anomalies that are forced by day-
to-day changes in air-sea fluxes in the presence of a mean current. Because of 
the short time scale of the atmospheric fields, the model validity can be tested 
without quantitative information on the atmospheric forcing. A procedure is 
developed for the case where the mean current is given. It is applied to sea 
surface temperature (SST) anomaly data from the North Pacific using ship drift 
data as estimates of the mean ocean currants. At the 95% level of significance 
the model is consistent with the data over more than 85% of the investigated 
region. The results indicate that the atmospheric forcing acts as a white noise 
forcing; in regions of large currents, advection effects are important at low 
frequencies. However, SST anomaly autospectra are equally well represented by 
a local model where advection is neglected.

The available meteorological data are then used to estimate the forcing due to 
heat flux and Ekman advection anomalies. This forcing compares well with the stochastic forcing estimated from the 
SST data over most of the North Pacific. It is found that heat flux anomalies play a more important role than 
advection by anomalous Ekman currents; direct wind forcing and the resulting mixed-layer depth variability seem 
important at high latitudes but could not he estimated here. Finally, the cross-correlations between the SST anomaly 
and the atmospheric forcing fields are consistent with the stochastic forcing model and suggest that heat exchanges 
also contribute to the SST anomaly damping, thereby acting as a negative feedback.
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