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ABSTRACT 

The evolution of sea surface temperature anomalies (SSTA) in the North Pacific is studied with 
a 2-D linear heat transport equation with seasonally varying feedback and constant diffusion. 
The extension of the model to include an average cyclo-stationary SST A advection field, 
estimated from seasonal ship-drift data of surface currents, does not improve the fit to the data. 
The model parameters are determined by an optimal fit of the observed SST A lag-time auto­
correlation function and the optimal model turns out to be statistically satisfactory (at the 95 % 
confidence level) in most (83 % ) of the analyzed region. The model is also able to explain the 
lag-time SST A auto-covariances. Additionally, by applying the model operator to the observed 
monthly SST A time series we obtain the actual stochastic forcing. This forcing is consistent with 
the usual concept of midlatitude atmospheric behaviour. In particular, the basic hypothesis of 
the stochastic approach, that the forcing is uncorrelated in the SST A time scale, is verified. Both 
the success of the model hierarchy fitting procedure and the comparison of the best-fit value of 
the feedback parameter with mixed-layer depth data suggest that the feedback can be seen as an 
essentially local process closely related to the thermal inertia of the ocean mixed-layer. 

1. Introduction 

As the number of experiments performed with 
general circulation models (GCM) increases, the 
importance of simple models as a complementary 
tool becomes more evident. In simple models the 
relation between the physics and the parameters of 
the model is easy to understand, and the relevance 
of the few individual processes included is easy 
to evaluate (by establishing a hierarchy that suc­
cessively includes more processes); therefore the 
results of simple model simulations can help to 
analyze the complex output of a GCM. 

In analyzing complex non linear systems that 
follow known equations a possible way is to try 
integrating these equations, using numerical and 
analytical techniques. But the results are not 
guaranteed to be better than those of other simpler 
approaches. The best known example can be found 
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in the theory of gases. The particles that constitute 
an ideal gas, like Helium, for instance, follow 
perfectly known non linear laws of motion. These 
equations can be integrated, at least in principle. 
But after a lenghty and costly integration, the 
results are rather similar, if not equal, to those 
proposed by thermodynamics. The laws of ther­
modynamics do not include the essential physics, 
but they predict the evolution of systems as well 
as, and for a fraction of the cost of, molecular 
dynamics. Therefore, it seems worthwhile to use 
simple, statistical models, for trying to understand 
complex systems, in parallel with other more 
sophisticate dynamical models. 

Simple models of parts of the climate system 
are based on the assumption that the number of 
degrees of freedom required is lower than that used 
in GCMs. In some simple models, the introduc­
tion of a series of plausible hypotheses about the 
physics of the system allows us to derive a system 
of equations simpler than the equations of a GCM. 

In the stochastic climatic models proposed by 
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