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Supplementary figures
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Fig. S1. Observed (CDR) and simulated (PIOMAS, CESM1.3-HR) ensemble mean maximum
September sea ice concentration and minimum May sea ice thickness for the period 1981-2000,
2001-2020, 2021-2040, and 2041-2060. The simulated and observed marginal ice zone (15% and

85% SIC) contours are shown in red and cyan.
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Fig. S2. Observed and simulated December-January-February (dashed lines) and August-
September-October (full lines) mean sea ice concentration for CESM1.3-HR (blue) and CDR
(black) in the LIA-N (a) and the QEI (b). The simulated monthly mean time series is shown in
light blue.
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Fig. S3. Observed (hashed bars) and simulated (full bars) annual ensemble mean SIA fluxes in the
CAA-S are defined positive when SIA enters the CAAS-S.
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Fig. S4. Simulated ensemble mean and range dynamic (advection and ridging) and thermodynamic

SIA loss integrated spatially and temporally over the melt season for the LIA-N (a), QEI (b) and
CAA-S (¢).
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Fig. S5. Simulated mean lateral, basal and surface melt integrated spatially and temporally over

the melt season for the LIA-N (a), QEI (b) and CAA-S (c) for ensemble member 1.
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Fig. S6. Scatter plot of thermodynamic and dynamic SIA loss integrated over the melt season with
linear correlation coefficients for the entire period (blue-red, 1920-2100) and the period after the
drastic summer melting (orange-red, 2040-1990) for the LIA-N (a), QEI (b) and CAA-S (c). Each
color covers a 20-year period from 1920 to 2100.
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Fig. S7. Power spectral density distributions of the 20-years detrended thermodynamic and
dynamic SIA loss from SIA tendencies integrated spatially and temporally over the melt season
(MS) and annual SIA fluxes for the LIA-N (a), QEI (b) and CAA-S (c). Peaks are significant when
surpassing the 99% confidence level (dotted red) against a null hypothesis that the data is red-

noise.
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Fig. S8. Tripolar high-resolution CESM1.3-HR (a), and rotated pole lower resolution CESM1.3-

LR (b) and CESM2-LE (c) grids of the Last Ice Area. The high and lower resolut

ds are

ion gri

plotted every 12 and 2 grid points respectively for the sake of clarity.



