Observational Evidence for Predictive Skills
from Arctic Summer Sea Ice Extent

E.M. Knudsen’*, D.W.J. Thompson-” and T. Furevik’

"University of Cologne (Germany), 2 Colorado State University (USA) , 3 University of Bergen (Norway)

Research Questions

Conclusions

* Are Arctic sea ice anomalies
predictable?

* Are Arctic sea ice anomalies impacting
the large-scale atmosphere?

» Winter and summer Arctic sea ice extent can largely be predicted from
preceding season; spring and autumn conditions not.

* |Impacts of anomalous Arctic sea ice on deep atmospheric temperature and
circulation mainly confined to summer.
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Fig. 3: Lead/lag correlation coefficients between (a) Arctic sea ice extent (SIE) and SIE (i.e. autocorrelation), (b) SIE and skin temperature (T,,) and (c) SIE and 500 hPa
temperature (T,,,). For each SIE month along the y-axis, negative (positive) values along the x-axis represent correlation from a previous (the current) SIE, T, or T,

(SIE) month to the current (a coming) SIE (SIE, T, or Ts,,) month. Significant correlations are indicated by the initial of the lead/lag month (a = 0.05). All data are
deseasonalized and detrended, and T, and T, are spatially averaged over the Arctic (defined 66.5-90.0°N).

* Significant memory from winter and summer sea ice to next season (Fig. 3a).
* Significant memory from annual sea ice minimum (September) only until
December (Fig. 3a).

» Late spring/early summer temperatures important for late summer/early
autumn sea ice conditions (Fig. 3b-c).

Data Sets and Methods

Lead/Lag Regressions
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Fig. 4: Lead/lag regression of May-October zonally averaged temperature (T; shading; in °C) and zonal COI umn main Iy Conﬁ ned
. wind (u; contours; in m s') on July Arctic sea ice extent (SIE). SIE is detrended and standardized, T and u
MethOdS‘ deseasonalized and detrended. Significant correlations between SIE and T marked by black/white dots tO the Su rface from
: : = 0.05). :
* Lead/lag correlations and regressions. @=00) October (Figs. 3 and 4).
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