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product (1982–97) (Fig. 3). The first SST EOF captures
20%–25% of the total variance and displays the classic
ENSO pattern, with anomalies in the eastern tropical
Pacific and along the North American west coast out of
phase with those in the western tropical Pacific and
subtropical gyres (Neelin et al. 1998). The second EOF
(6%–8% of total variance) projects more into the tem-
perate and subpolar North Pacific and North Atlantic.
Quantitative measures of model skill are high with spa-
tial and temporal correlations of 0.96 and 0.98 (EOF1)
and 0.84 and 0.89 (EOF2). Similar spatial variability
patterns and model–data agreement are found for an-
nual mean SST anomalies from the model and the in

situ WOA98 data for the full analysis time period
(1968–97; Doney et al. 2003).

The model skill in replicating observed SST interan-
nual variability could, in theory, represent compensat-
ing errors in model physics and surface heat fluxes. For
ocean models forced by a prescribed atmospheric state,
the atmosphere has a large effective heat capacity, and
the ocean SST will, perhaps incorrectly, closely track
the prescribed air temperature (e.g., Seager et al. 1995).
To examine this issue, we include here a short diversion
into the mechanisms underlying interannual SST vari-
ability. Figure 4 displays the correlation coefficient at
each model grid point between the annual average heat

FIG. 3. Spatial maps of the (left) first and (right) second EOF mode for the (top) model and (middle) R/S monthly SST anomalies
(1982–97) after removal of the average seasonal cycle. The spatial pattern correlation is 0.96. The contour interval is 0.2°C, and the
variances associated with each EOF are given as percentages of the respective total variances. (bottom) The time series of the
Reynolds–Smith (red) and model (black) first-mode principal components.
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product (1982–97) (Fig. 3). The first SST EOF captures
20%–25% of the total variance and displays the classic
ENSO pattern, with anomalies in the eastern tropical
Pacific and along the North American west coast out of
phase with those in the western tropical Pacific and
subtropical gyres (Neelin et al. 1998). The second EOF
(6%–8% of total variance) projects more into the tem-
perate and subpolar North Pacific and North Atlantic.
Quantitative measures of model skill are high with spa-
tial and temporal correlations of 0.96 and 0.98 (EOF1)
and 0.84 and 0.89 (EOF2). Similar spatial variability
patterns and model–data agreement are found for an-
nual mean SST anomalies from the model and the in

situ WOA98 data for the full analysis time period
(1968–97; Doney et al. 2003).

The model skill in replicating observed SST interan-
nual variability could, in theory, represent compensat-
ing errors in model physics and surface heat fluxes. For
ocean models forced by a prescribed atmospheric state,
the atmosphere has a large effective heat capacity, and
the ocean SST will, perhaps incorrectly, closely track
the prescribed air temperature (e.g., Seager et al. 1995).
To examine this issue, we include here a short diversion
into the mechanisms underlying interannual SST vari-
ability. Figure 4 displays the correlation coefficient at
each model grid point between the annual average heat

FIG. 3. Spatial maps of the (left) first and (right) second EOF mode for the (top) model and (middle) R/S monthly SST anomalies
(1982–97) after removal of the average seasonal cycle. The spatial pattern correlation is 0.96. The contour interval is 0.2°C, and the
variances associated with each EOF are given as percentages of the respective total variances. (bottom) The time series of the
Reynolds–Smith (red) and model (black) first-mode principal components.
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