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On polar-nonpolar linkages: observations and model diversity

(eastern Arctic sea-ice variability)
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might be non-linear to SIC reduction!

Inoue et al. (2012, GRL) Petoukhov and Semenov (2010, JGR) Grassi et al. (2013, JCLIM) hPa

RECENT REVIEWS: Bader et al. 2011; Cohen et al. 2014; Vihma 2014; Walsh 2014; Gao et al. 2015; Overland et al. 2015
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might be non-linear to SIC reduction!
Petoukhov and Semenov (2010, JGR)

RECENT REVIEWS: Bader et al. 2011; Cohen et al. 2014; Vihma 2014; Walsh 2014; Gao et al. 2015; Overland et al. 2015
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Garcia-Serrano et al. (2015, JCLIM);
similar to Nakamura et al. (2015, JGR);
King et al. (2016, ClimDyn)
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STRATOSPHERIC PATHWAY
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Initial Time Avg

650mb

the equilibrium response to SIC reduction over
G-B Seas, which projects on the negative NAO,

is reached in about two months
Deser et al. (2007, JCLIM)

1000mb




InterDec kick-off meeting

a) SIC-GSoec x Z050 (jan) b)  SIC-GSoec x Z050 (feb)

b)  SIC-GSpec x U'V'200 (feb)

-80 -60 -40 -20 20 40 60 80
¢) SIC-GSoec x 2200 (jan) d)  SIC-GSoec x 2200 (feb)

d)  SIC-GSoec x v'T'850 (feb)

TROPOSPHERIC DYNAMICS

Garcia-Serrano and Frankignoul (2015, ClimDyn)

Deser et al. (2007, JCLIM)
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- Maximum Covariance Analysis (MCA) applied to
SIC over the eastern Arctic (GBK Seas) and SLP
over the NAE region; NSIDC, HadlSST, ERA-interim
yield identical results

- detrended, monthly anomalies; period 1979-2013;
target — cold season (September-to-February)

- CMIP5: no multi-model, each model individually;
CCSM4 (5mb), CNRM-CM5 (10mb), EC-EARTH2.3
(3mb), GFDL-CM2.1 (10mb), HadGEM2-ES (4mb),
IPSL-CM5A-LR (3mb), MPI-ESM-MR (3mb),
NorESM1-M (3mb) - HISTORICAL+RCP4.5 RUNS
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SUMMARY

- CMIP5 models analysed here show a significant link with sea-ice reduction over the eastern
Arctic (Greenland-Barents-Kara Seas) followed by a negative NAO-like pattern

- The timing of the simulated relationships is strongly model dependent, which suggests that
the atmospheric sensitivity to sea-ice changes depends on the simulated mean-flow
(internal variability) = source of uncertainty in climate prediction and projection

- Target experiments are needed to gain insight into the role played by the background-flow;
to be assessed in PRIMAVERA (H2020/SC5) and APPLICATE (H2020/BG10)
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Garcia-Serrano et al. (2015, JCLIM);
similar to Nakamura et al. (2015, JGR);
King et al. (2016, ClimDyn)
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STRATOSPHERIC PATHWAY
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initializing sea-ice reduces RMSE over Eurasia

Day et al. (2014, GRL)

RECENT REVIEWS: Bader et al. 2011; Cohen et al. 2014; Vihma 2014; Walsh 2014; Gao et al. 2015; Overland et al. 2015
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