Atlantic Arctic Ocean, atmosphere, and sea-ice controls of cold season Greenland coastal air temperatures, 1873-2013
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Arctic amplification, the increased warming trend of boreal high latitude surface air temperatures (SAT) Data (obtained at monthly scale for 1873-2013 period)
relative to lower latitudes, is known to spatiotemporally vary over the observational record with the . As outlined in Fig 1, marginal sea-aggregated Arctic sea ice concentration (SIC) from Walsh et al. |
strongest signal found across cold season months (i.e. October — March). Greenland and the (2017), and sea surface temperature (SST) from Hadley Centre Global Sea Ice and Sea Surface RPC1 Iceland SIC JFM; Irminger SIC JFM; Iceland SIC OND;
surrounding North Atlantic cryosphere have experienced particularly strong, recent temperature Temperature (HadISST) V1.1 (Rayner et al., 2003) Irminger SIC OND; Greenland SST JAS; Hudson SST
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P P , 6 , , ’ , , ! resolved from the first three principal components of sea-level pressure over the North Atlantic RPC 2 AMO JFM; AMO OND; AMO JAS
Greenland Blocking (GB)) that contribute to long-term air temperature fluctuations is not well region (10-80°N, 100°W-40°E; Comas-Bru and Hernandez, 2018) oo 3 Baffin SIC OND: Canadian SIC OND: Hud SIC
understood. Using a set of Danish Meteorological Institute SAT observations back to 1873, variations in ) ' . ' . _ OT\I[;r']L brad ’Olé\llr[])aSII(a:n , THCSON
autumn (October — December; OND) and winter (January — March; JFM) Greenland coastal surface air ° Greenlani:l Blocking Inde(:( (GBI) re(E)resentmg 500 hPa mean geopotential heights over Greenland and ; Labrador
temperatures (SAT) are analyzed and related to long-term, reconstructed marginal sea ice and surface surrounding seas (60-80°N, 20-80°W; Hanna et al., 2016) RPC4 GBI JFM
temperature and atmospheric circulation series using a principal component regression approach. * Atlantic Multidecadal Oscillation (AMO) of area-weighted, unsmoothed SSTs from 0-70°N over the RPC 7 Baffin SST JAS: Canadian SST JAS
Contemporaneous and lagged ocean-atmosphere co-variability with the seasonal air temperature North Atlantic (Enfield et al., 2001) | :
records is assessed through application of multiple statistical models. Preliminary results suggest that * Danish Meteorological Institute (DMI) SAT for west and east coast locales about Greenland (Fig 1; RPC 8 Irminger SSTJAS; Iceland SST JAS
temporally coherent (zero-lag) NAO and GB explain 20-40% of the autumn GCT variance, maximized at Cappelen, 2019) RPC 11 Labrador SIC JFM
Narsarsuagq (southern Greenland; ~40%) and diminishing northward at Upernavik (northwest « Downscaled and topographically-corrected glacier SAT for nearby ice masses to the DMI SATs (see
Greenland; ~20%). Smaller amounts of the variance are explained by local Baffin Bay and Labrador Sea Hanna et al., 2011 and Ballinger et al., 2018 for details of merged datasets) ] Region 1 ] Region 2 ) Region 3
ice concentration and AMO, suggesting that regional wind patterns and the background oceanic state : : : . GO [ v SAIAMAISEEE B0 [ ORISR 50
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Using a similar framework to Ballinger and Rogers (2014): T I NI i
The primary objectives of this work are to identify the North Atlantic sea ice, ocean, and atmospheric * Seasonal (e.g. JFEM, AMJ, JAS, OND), normalized indices, by the 1951-2000 base period, are created N | R I 19
patterns (at lags up to two seasons) that influence Greenland coastal and nearby ablation area ice sheet for all variables and the long-term linear trend is removed - e .
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y + Lag-0, -1, and -2 season RPC predictability of JFM and OND coastal and ice sheet SAT is assessed by a Table 2 and Fig 3. Statistically significant RPC predictors for winter SATs in regions 1, 2, and 3.
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Tasiilag ="\ - At least 40% of the long-term coastal and glacier SAT variance, in both autumn and winter, is captured by
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308 | RPC 12 Greenland SIC OND Future work will explore Nuuk and Tasiilag and nearby glacier SATs (Fig 1) applying similar methods in an
L attempt to hindcast their 1890s to 2013 temperature variability. The interannual intensity and geographic
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