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Abstract  The anomalous latent and sensible heat flux over the North Pacific in boreal winter and their impact on sea surface
temperature (hereafter SST) anomalies are analyzed by using a long-term integration of the ocean-atmosphere coupled model
FGOALS_s of LASG/IAP. The relative contributions of heat flux components and oceanic dynamical terms to the SST variance
are compared. The results show that the FGOALS_s can reproduce the dominant characteristics of the mean state of surface
heat fluxes and the interannual variance of turbulent heat flux. In the extra-tropical North Pacific Ocean, significant correlation
exists between anomalous latent and sensible heat flux and SST tendency anomalies in boreal winter. The turbulent heat flux is
the most important factor that determine the SST variance, whereas the downward short wave flux is dominant only to the
southeast of Hawaii archipelago. The model has a reasonable performance in capturing the leading mode of winter time SST
tendency in the extra-tropical North Pacific Ocean and the corresponding pattern of sea level pressure anomalies. Analysis
shows that the anomalous large-scale atmospheric circulation affects the turbulent heat flux and thus plays a significant role in
changing the SST anomalies. The diagnosis based on model results supports that in the boreal winter extra-tropical North Pa-
cific Ocean, the atmospheric forcing is dominant in the local air-sea interaction processes, and the new edition of the coupled
model FGOALS_s is applicable to investigate the air-sea interaction over the North Pacific in wintertime.
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Fig.1 Winter mean net heat flux downward into the ocean derived respectively from (a) the
1983 — 2003 OAFlux dataset and (b) the outputs of the 151 — 199th model years of FGOALS_s

(Unit: W/m?; the flux entering into the ocean is set to be positive)
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Fig. 3 Distribution of winter mean standard deviation of latent heat flux (a.c) and
sensible heat flux (b,d) at sea surface. Figures a— b are derived from the 1983 — 2003 OAFlux dataset;
figures ¢ — d are derived from the 151 — 199th model years outputs from the FGOALS_s (Unit; W/m?)
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Fig. 4 Distribution of the correlation coefficients between the sum of latent and sensible heat flux and the SST
tendency (a.c) and the SST itself (b,d) . Figures a— b are derived from the 1983 — 2003 OAFlux
dataset; figures ¢ —d from the 151 — 199th model year outputs of the FGOALS_s

(Unit; W/m?; the flux entering into the ocean is set to be positive)
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