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Ocean forcing of the atmosphere vs atmosphere forcing of the ocean
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Ocean forcing of the atmosphere vs atmosphere forcing of the ocean

Positive NAO (January 1984) Stronger surface winds
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The dominance of atmospheric
forcing on timescales < season,
makes it difficult to disentangle the
ocean impact on the atmosphere




Ocean forcing of the atmosphere vs atmosphere forcing of the ocean

Positive NAO (January 1984) Stronger surface winds
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Aim: Find a method which can isolate the effect of the ocean on the
atmosphere from the direct effect of atmospheric circulation on the ocean.




Circulation analogues algorithm

THFTOTAL = THFCIRC + THFRESIDUAL




Circulation analogues algorithm

THF omaL = THFRe @RESID@

Ocean influence on the
atmosphere




Circulation analogues algorithm

THFTOTAL = THFCIRC + THFRESIDUAL
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Circulation analogues algorithm
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Circulation analogues algorithm

THFTOTAL = THFCIRC + THFRESIDUAL

Multiple
regression model
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Circulation analogues algorithm

THFTOTAL = THFCIRC + THFRESIDUAL

Multiple
regression model
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Circulation analogues algorithm Do this 100 times
and average for

Multiple THF o7a = THF e + THF geg o B ST estimate

regression model
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Circulation analogues algorithm ... AND do it separately
for Dec, Jan, etc then

THF ora, = THF gpe + THEYE QVET DIFMW

Multiple
regression model
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Applying to a piControl simulation
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Leading modes of heat flux decomposition
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Leading modes of heat flux decomposition

Circulation-related Residual
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Evolution of ocean-forced THF EOF 1
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summary

* Method to disentangle ocean forcing of atmospheric circulation from
circulation effects on the ocean.

 piControl run shows ocean-THF variability linked to warm SST
anomalies along North Atlantic Current (following positive NAO).
Warm SSTs force an Atlantic ridge response.

* Second mode forces negative NAO.
* Next steps: apply this to reanalysis data, decadal hindcasts ...
* Could be applied to other regions too!

Paper in preparation: “Disentangling North Atlantic ocean-atmosphere coupling with
circulation analogues”




Additional slides




Showing the decomposition works

Blue = atmosphere forcing SST anomalies Red = SSTs warming the atmosphere
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Variance explained by THF decomposition
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Doesn’t this method remove SLP by construction?

The key is that we apply the reconstruction to each month (December, January...)
separately and then average over DJFM.

1) The atmosphere takes only about 2-3 weeks to
have its maximum effect on SSTs
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Doesn’t this method remove SLP by construction?

2) The circulation Figures from Deser et sooim————m i
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Doesn’t this method remove SLP by construction?

3) The circulation is uncorrelated
after a month, but the SSTs persist

Autocorrelation of SST PC1 and NAO
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Hence, the circulation can
affect SSTs in early winter,
which persist to late winter
and can then affect the
circulation (which by this
point has changed from its
early winter state )
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Western subtropical NAtl. has strongest influence on NAO
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