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Figure S1. March (top lines) and September (bottom lines) 5-year running mean SIE evolution over the historical period and low emission
scenario SSP1-2.6 for (a) the CMIP6 multi-model ensemble (26 models, 1 member per model), with thin lines representing individual
models, thick lines the multi-model ensemble mean, and shaded areas one standard deviation across the multi-model ensemble, and (b) five
large ensembles with thin lines representing individual ensemble members and thick lines the ensemble mean. The black lines show the
observations from OSI-SAF.
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Figure S2. The SIE metrics of CMIP6 models calculated using SITool. The three columns correspond to model performance metrics on the
mean state (Mean Ext.), standard deviation (SD Ano Ext.), and trend (Trend Ano Ext.) of monthly anomalies of the Arctic SIE during the
period 1979-2014 compared to the NSIDC. Lower values indicate better skill.
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Figure S3. The SIC and SIT metrics of CMIP6 models calculated using SITool. The five columns correspond to model performance metrics
on the Arctic SIC mean state (Mean Conc.), standard deviation (SD Ano Conc.), trend (Trend Ano Conc.), the mean state Arctic sea ice-edge
location metric (Mean Edge), and the mean state of Arctic SIT of monthly anomalies (Mean SIT) during the period 1979-2014 compared to
the NSIDC-0051 for SIC and PIOMAS reanalysis for SIT. Lower values indicate better skill.
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Figure S4. The SIE metrics of the five large ensembles calculated using SITool. Values in white represent the mean and one standard deviation
over metrics for each member. The three columns correspond to model performance metrics on the mean state (Mean Ext.), standard deviation
(SD Ano Ext.), and trend (Trend Ano Ext.) of monthly anomalies of the Arctic SIE during the period 1979-2014 compared to the NSIDC.
Lower values indicate better skill.
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Figure S5. The 1979-2014 monthly anomalies of Arctic sea ice extent (million km?) from observations (NSIDC; solid black) and the
members of the five large ensembles with the mean trend in dashed lines. The standard deviation (Std, million km?) and trend (million km?
decade™ 1) of the monthly anomalies of observational ice extent are displayed.
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Figure S6. Same as Fig. 1 but for SIV. The black lines show the PIOMAS reanalysis data.



ACCESS-ESM1-5

25 === RILE threshold
trends after period
T of stability
20 3 10-yr trends

Percent
=
S

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4

== RILE threshold
trends after period
25 —

of stability
=3 10-yr trends

Percent
=
]

n

| H =

20
10
5
0 N
-0.8 -0.6 -0.4 —0.2 0.0 0.2 0.4
EC-Earth3
25 == RILE threshold
trends after period
of stability
20 [0 10-yr trends
o 15
g
]
19
; L
10 “
5 —
0 T T T T t T
-0.8 -0.6 -0.4 -0.2 0.0 02 0.4
MIROC6
25 T — RILE threshold

trends after period

— of stability
20 3 10-yr trends
15

: | FE
5 ]

Percent

0 T T T T T T T
—0.8 -0.6 -0.4 —0.2 0.0 0.2 0.4
MPI-ESM1-2-LR
25 == RILE threshold
trends after period
" of stability
20 — [0 10-yr trends
2 15
]
@
g —
&
10 ‘
5 “
0 T T T T T

-0.8 -06 -0.4 —0.2 0.0 0.2 0.4

Figure S7. Same as Fig. 6 but for the five large ensembles following the SSP5-8.5 scenario. For all large ensembles, the distribution of trends
after a period of stability is statistically different from all 10-year trends at the 95% significance level using a z-test.
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Figure S8. (a) Boxplots showing the mean Arctic SIV (10% km?) for September (2000-2020), March (2000-2020) and March (2060-2080)
for the CMIP6 multi-model ensemble using the historical (2000-2014) and SSP5-8.5 (2014-2020 and 2060-2080) simulations, with means

(red dots) and PIOMAS observations (black dots) highlighted. (b) Boxplots of the interannual variability (standard deviation) of Arctic SIV
for the CMIP6 multi-model ensemble for the same periods.



