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ABSTRACT

Tropical Pacific SST hindcasts are examined in the Zebiak and Cane (Lamont), Latif (MPIZ), Oberhuber
(OPYC), and GFDL ocean models, each forced by the same wind-stress fields over the 197085 time interval.
Skill scores reveal that, although all the models exhibit significant skill, the regions where the skill is maximized
differ from model to model. The simplest model (Lamont) has maximum skills in the eastern basin near the
boundary while the three GCMs have maxima in central Pacific regions. We also examine, via canonical correlation
analysis (CCA), the heat budgets of the surface layers of the Lamont, MPIZ, and OPYC models. We find that
although similar spatial relationships exist for the mechanisms that excite SST anomalies (i.e., zonal advection,
meridional advection, and vertical advection/mixing), the balance of the strength of these terms is different
for each model. Vertical advection tends to control the large-scale structure of SST in the Lamont model,
meridional advection provides the dominant large-scale forcing for SST anomalies in the MPIZ model, and all
three terms are important in the region of developing SST in the OPYC model. CCA reconstructions of the El
Nifio events of 1972-73 and 1982-83 reveal that the Lamont model does not exhibit any clear eastward prop-
agation of SST; the MPIZ model propagates SST anomalies eastward for both the 1972-73 and 1982-83 El
Nifio events while the OPYC model propagates SST eastward for the 1982-83 El Nifio and develops SST in

place for the 1972-73 El Niiio.

1. Introduction

Much of our understanding of the processes impor-
tant in tropical ocean variability has been gained from
analysis of the equations of motion (e.g., Philander
1990). Numerical simulations in particular have pro-
vided comprehensive views of El Nifio evolution that
are impossible to attain with limited arrays of instru-
mentation (e.g., Busalacchi and O’Brien 1981; Philan-
der and Siegel 1985; Zebiak and Cane 1987). Although
extensive model-data intercomparisons have helped
to verify the efficacy of numerical models in repre-
senting oceanic flux processes (e.g., Latif 1987; Phi-
lander et al. 1987; Battisti 1988; Seager 1989; Harrison
et al. 1990; Barnett et al. 1991; Harrison 1992) it is
still sometimes difficult to understand how the results
depend upon the model or the chosen forcing. It is
therefore compelling to take an alternative step toward
model validation by intercomparing different models
themselves to determine whether they are consistently
representing upper-ocean variability during El Nifio
events. [This approach is complementary to that of
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Neelin and Latif et al. (1992), who discussed a suite
of coupled ocean-atmosphere models of El Nifio and
their commensurate intrinsic variability].

Several different numerical models have been used
routinely for hindcasting (and recently forecasting)
tropical ocean variability. Many factors contribute to
differences between model simulations, from differ-
ences in resolution, coordinate systems, and wind-stress
forcing to more subtle differences like the influence of
vertical mixing and the damping / forcing effects of sur-
face heat flux parameterizations. In attempting to un-
derstand the major differences in model El Nifio evo-
lution among some of the most widely implemented
models, we have asked the following questions. Do the
models hindcast SST anomalies with similar fidelity?
Are the regions of highest hindcast skill similar from
model to model? Are the structures and timing of sim-
ulated El Nifio events consistent among the models?
Do the flux processes that control SST have comparable
balances of terms in the heat budgets for the different
simulations?

To find preliminary answers to these questions, we
examine here the similarities and differences in model
El Nifio development and decay in a subset of the ocean
models that today form a primary basis for our un-
derstanding of tropical ocean response to wind-stress
variability. We force all the models considered here






