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Wintertime North Pacific Surface Heat Flux Anomaly and
Air—Sea Interaction in a Coupled Ocean—Atmosphere Model
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Abstract The anomalous sea surface turbulent heat fluxes (sensible and latent) and their impact on
the SST anomaly in the North Pacific during winters are analyzed based on the data extracted from a
jong-term integration of a coupled ocean-atmosphere general circulation model. A comparison of the
relative importance of various heat flux components and other terms related to the ocean dynamics in
determining the SST tendency shows that the turbulent heat fiuxes haye major contributions to the SST
tendency in most of the extratropical North Pacific Ocean with an exception in a central area of the ba-
sin where the contribution from the horizontal advection of SST may not be negligible. The modeled la-
tent and sensible heat flux anomalies are correlated strongly to the SST tendency anomaly rather than
the 8ST anomaly itself in the extratrepical ocean during winters, which is in agreement with the
observational analyses of both Cayan based on the COADS data and Reynolds et al. based on the
NCEP data assimilation system. The model’s performance supports such an notion that the atmospheric
forcing of the ocean rather than vise versa is dominant in the air-sea interaction over the wintertime
extratropical ocean, which is obviously different from the situation in the tropical ocean. The modeled
first EOF mode of the SST tendency and its correlation with the sea level pressure, as a representative
variable of the large-scale atmospheric circulation pattern, are rather similar to those given by Wallace
et al. in their observational analysis. A further analysis shows that the anomalous large—scale atmos-
pheric circulation that determines, to a great degree, the 55T anomalies through affecting strongly the
turbulent heat fluxes in most of the extratropical North Pacific, particularly in the western Pacific.
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