Using Surface Height to Examine Air-Sea interaction in the North Atlantic in Winter
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As a proxy for upper ocean heat content, the 22-year record of sea surface N % o
height (SSH) allows an examination of the interaction of heat stored below Mean SSH N p f?/’ N @
the seasonal thermocline with the atmosphere. We use monthly averaged g 3N < “
sea level from AVISO, turbulent fluxes of heat (latent plus sensible heat
flux, Q) and sea surface temperature (SST) from OAflux, ISCCP
(International Satellite Cloud Climatology Project) Cloud Fraction, and
MODIS cloud fraction and a perform seasonal lagged correlation. We
focus here on December when the coupling between the ocean and the
atmosphere appears to be strongest. Minobe et al (2010) show that in
winter, SST in the Gulf Stream is linked to in mid-level cloud fraction driven
by surface wind convergence.
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December mid-level cloud fraction linked to SST in summer. Cloud Fraction linked to April-December SSH.
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Our previous work has shown that in the Gulf Stream region, on interannual
time scales, changes in stored heat are controlled by oceanic heat
transport convergence, not by atmospheric forcing (Dong and Kelly, 2004).
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Observations Source: all fields smoothed with 400 km Gaussian smoother - .
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Turbulent heat flux Q,, latent plus sensible OAflux: Objectively Analyzed air-sea fluxes for the Global Oceans (Yu and Weller, 2007). D”C'd'
Sea surface temperature (SST) 1958-2014 Monthly maps of non-seasonal anomalies B/

ISCCP Cloud Fraction, low (1100-680 hPa) mid (680-440 | 1 degree monthly from 1985-2009
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Lagged correlations: SST has long persistence
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As does SSH but the regions of longest persistence are different.
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MODIS Mid-Level Cloud F the same r¢

: SSH predicts December cloud cover North of the Gulf Stream
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SST predicted by summer SSH North of the Gulf Stream,
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SSH is also related to summer SST
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Why is December the month of largest influence of ocean heat content on the ? The

from the previous winter and the atmosphere has not yet reset that heat
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SSH has lona predictive skill for Q
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Conclusions

« Both SSH and SST can be used to predict air-sea heat exchange North of the Gulf Stream in winter with SSH
having continued predictive skill from summer through to fall while SST has skill in spring
Gulf Stream position is linked to region of highest correlations between SSH, Q and Clouds (not shown)
Changes in SST and SSH predict changes in mid-level cloud fraction in winter.
The North Atlantic Current also appears as a region of high predictive skill of SSH for air-sea interaction.
MODIS cloud fraction also suggest similar relationships, although the shorter time series makes the
relationships less robust.
This work suggest that exploring incorporation of SSH data may improve seasonal forecasts in some regions
of the North Atlantic
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