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S1 Supplementary materials

Fig. S1 Number of snow accumulation (top left), �18O (top right), tree-ring width (bottom
left) and all (bottom right) records as function of the time over the 1800–2010 CE.

Table S1 Regional Antarctic sea-ice extent in observations (NSIDC; Parkinson, 2019)
and in iCESM1 over 1979–2005 CE. The relative error, defined as the relative difference
between the modelled and observed sea-ice extent is also displayed. Regional definitions are
identical to Parkinson (2019): Bellingshausen/Amundsen Seas (130�W-60�E), Weddell Sea
(60�W-20�E), Indian Ocean (20�E-90�E), Western Pacific Ocean (90�E-160�E), Ross Sea
(160�E-130�W) and the Southern Ocean.

Sector NSIDC
[106 km2]

iCESM1
[106 km2]

Relative error
[%]

Bellingshausen/Amundsen Seas 1.49 1.57 5.4
Weddell Sea 4.32 4.17 -3.6
Indian Ocean 1.94 1.54 -20.7
Western Pacific Ocean 1.38 1.24 11
Ross Sea 2.90 3.04 4.8
Southern Ocean 11.90 11.70 -1.7
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Fig. S2 Mean of 500-hPa geopotential height (m), near-surface air temperature (K) and
snow accumulation (mm w.e. eq. year-1) from ERA5, and iCESM1, and the difference be-
tween iCESM1 and ERA5 (%) over the 1979–2005 CE period. For the 500-hPa geopotential
height maps, contours represent the sea-level pressure (hPa).
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Fig. S3 Mean of precipitation-weighted �18O (‰) from iCESM1 over the 1979–2005 CE
period

Fig. S4 Regional sea-ice extent (106 km2) anomalies from our instrumental (red) and paleo
(blue) reconstructions and from the National Snow and Ice Data Center (NSIDC; in black;
only available from 1979 CE) for the Bellingshausen and Amundsen Sea (130�W-60�E) and
Ross Sea (160�E-130�W)over the 1958–2000 CE period. Regional definitions are identical
as in Parkinson (2019). Anomalies are computed over the 1979–2000 CE period. The linear
sea-ice extent trends are displayed (expressed in 106 km2 decade -1) and the standard
deviation (std) of the time-series (expressed in 106 km2) over the 1979–2000 CE period for
each region. Asterisks indicate statistically significant trends at the 95% confidence level.
Additionally, the correlation coefficient (r), coefficient of efficiency (CE) and the ensemble
calibration ratio (ECR) between our instrumental reconstruction and NSIDC are computed
over the 1979–2000 CE period, as well as between the instrumental and paleo reconstructions
over the 1958–2000 CE period. ECR values are computed for our the instrumental and
paleo reconstructions with the NSIDC dataset. Error bands correspond to the reconstruction
uncertainty as defined in section 2.1.
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Fig. S5 Anomalies of the longitudinal position (� E) of the pressure minimum within the
ASL region (60�S–80�S; 170�E–298�E) in our paleo-reconstruction over 1800–2000 CE. Thin
line corresponds to the annual index while the thick line is the decadal mean (10-year lowess
smoothing).

Fig. S6 Change in the 500-hPa geopotential height (m) between the 1951–2000 CE and
1801–1850 CE periods (colors) in our paleo reconstruction. The vectors represent the change
in the 500-hPa winds between the 1951–2000 CE and 1801–1850 CE periods.
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