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Table 1.Physical constants adopted in the mixed layer miodel

Ocean pPo  Seawater density 1030.0 kgnt3
Cpo Specific heat of water 3981.1 JkgiK!
k  horizontal difusion codicient 20x10° nPst
v horizontal viscosity ca@icient 20x10°% st
ky  vertical eddy difusion codficient 20x10° nPs?
Atmosphere p,  density 1.225  kgnt?
Cpa specific heat 1004.6  J kg'K™
L  condensation heat of water vapor 5% 10°  J kg™
Ch bulk codficient for sensible heat .4x 1073
Ce bulk codficient for latent heat 2x10°3
Cp bulk codficient for momentum I x103
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Fig. 1. Horizontal distributions of model simulated win-
tertime (Jan-Mar) SST anomalyftérences between (a)

1969-73 minus 1975-79, (b) 1972-76 minus 1978-82,
(c) 1978-82 minus 1984-88, nand (d) 1984—-88 minus
1990-94. Five-year running means are applied to each
month. Contour intervals are 0.2K, and scales are given
to the right of the figures.
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Fig. 2. The same as in Fig. 1, except for the SST data
taken from the JMA observed dataset.
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Table 2.List of experiments with various water temperature equations.
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Fig. 5. Average of the dferences in the SST anomalies of those in 1978-82 minus those in 198488 (see Fig. 1c), and
those in 1990-94 minus those in 1984-88 (see Fig. 1d), between theh control runs ML2—-ML1 (upper panels), ML3—-ML2
(middle panels), and ML4—-ML3 (lower panels), in the previous October (left) and February (right). Contour intervals

are 0.05K. Solid lines represent positive values, dashed lines negative values. Shaded regions denote areas where the
composited values are significant at 90% confidence limit by Student’s t—Test with 4 degrees of freedom assumed.
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Synopsis

With the use of a three—dimensional bulk mixed layer model, the seasonality of the decadal sea surface temperature (SST)
anomalies and the related physical processes in the Kuroshio—Oyashio extension (KOE) region were investigated. In the KOE
region, the strongest decadal SST anomaly was observed during December—February, while that of the central North Pacific
occurred during February—April. From an examination of the seasonal heat budget of the ocean mixed layer, it was revealed
that the seasonal-scale enhancement of the decadal SST anomaly was controlled by horizontal Ekman temperature transport
in the previous November—December, and by vertical entrainment in the previous September—October. As for the detailed
physical processes of vertical entrainment, it was concluded that the local reemergence mechanism played the main role in both
stages of the formation of the subsurface temperature anomaly in summer, and its mixing into the surface layer in autumn. The
anomalous buoyancy generation by surface wind stirring, also made a large contribution to the variation of the vertical mixing
velocity in early autumn.

When averaging over the entire KOE region, the net sea surface heat flux made no contribution to the seasonal—scale enhance-
ment of the decadal SST anomaly, despite playing an important role to the seasonal-scale decay of the SST anomaly in summer.
It was due to the fact that the enhanced local thermal damping of SST resulting from the anomalous vertical entrainment in
early autumn was considerably strong enough to surpass (or balance with) the anomalous local atmospheric thermal forcing
which acted to enhance the decadal SST anomaly. By examining the horizontal distributions of the local thermal damping rate
in autumn, it was also concluded that the autumnal decadal SST anomaly in the eastern KOE region could make a strong impact
on the local atmosphere, as well as that in winter.



