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Predictability of the Barents sea ice extent in early winter
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The sea ice variability of the Barents Sea in early winter (December) and its resultant dynamical atmospheric response is
considered to be the triggers of a dynamic atmospheric response with severe consequences for weather conditions over the
Eurasia continent including Japan [Honda et al., 2009; Petoukhov and Semenov, 2010; Inoue et al., 2012]. In this study,
canonical correlation analysis (CCA), a linear statistical method designed to find correlated patterns between predictor and
predictand fields, is applied to the Barents sea ice concentration (SIC). The cross-validation technique is used to estimate the
levels and sources of forecast skill for SIC for the 30-yr time period of 1980—-2009. Sea surface temperature (SST), sub-surface
temperature at 200m depth (Tsub), surface air temperature, surface wind in the Barents Sea and sea level pressure (SLP) and
geopotential height at 500hPa (Z500) in the Northern hemisphere are used as predictor fields in an attempt to maximize the
strength of the predictive relationships. The highest skill for a single-predictor model is from one-year leading Tsub and one-
month leading meridional wind (Vsfc). Tsub explains 30% of SIC variability mainly in the eastern side on decadal timescale.
CCA diagnostics suggest that change in the subpolar North Atlantic gyre generates a temperature anomaly and the resultant
thermal anomaly is advected to the Barents Sea by Norwegian Atlantic Slope Current with 3 to 4 years. Vsfc explains 22% of
SIC variability mainly in the western side on year-to-year timescale. CCA diagnostics indicate that the Vsfc is related to the
teleconnection pattern from the North Atlantic. Thus, our study suggests that both atmospheric and oceanic remote effects lead
to more accurate forecasting of the SIC than that using only local oceanic heat condition in the Barents Sea [Schlichtholz,
2011].
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