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A iESEGs Atmospheric sounding over the winter Kuroshio Extension: Effect of surface stability
on atmospheric boundary layer structure
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In the extratropical air—-sea interaction, previous studies revealed that atmospheric forcings form
anomalous sea surface temperature. Meanwhile, a feedback from the ocean to the atmosphere is poorly
understood. In mid-latitude, strong surface westerlies induce enhanced evaporation, cooling the sea
surface. In Kuroshio-Oyashio extensions, however, recent satellite measurements show a different
picture of “wind speeds are higher over warmer waters” . This finding, not fully explained by the
evaporative cooling mentioned above, strongly suggests that the ocean does in fact make feedback to
the atmosphere. In the present study, we carried out the atmospheric soundings over this region during
2004-2005 to verify the hypothesis of the ocean—to—-atmosphere effect.

Our observations show that the vertical stability at the near—surface is neutral (strong) over the
warm (cold) flank of sea surface temperature front along meanders of Kuroshio extensions, and then the
atmosphericmixing layer is formed up to 1500m (is trapped near the surface). These new findings indicate
that anomalous sea surface temperature generated by the ocean dynamical process regulates the vertical
mixing between the planetary boundary layer and free atmosphere aloft that causes changes in the surface
wind speed (Tokinaga et al. 2006). This ocean influence induces changes in the vertical structure of
temperature and moisture in the lower atmosphere. Hence, the cloud amount and cloud type also strongly
depend on the underlying sea surface temperature. The same picture of the ocean—-to—atmosphere effect
plays a key role of development in precipitation bands in Indian monsoon system (Roxy and Tanimoto 2006,
submitted). The anomalous moisture associated with changes in the boundary layer near the front probably
feeds back to the sea surface temperature itself via the changes in the latent heat flux (Chikamoto
and Tanimoto 2006). These results show observational evidence of multiple feedback loops in the
extratropical air—sea interaction. The higher predictable performance would be expected after involving
each of the process in numerical models.




