Supplement of Thermodynamic and dynamic process attribution for Arctic sea ice loss during RILEs in CESM2
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September Sea Ice Area by Thickness Category (1990-2064)
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Figure S1. September SIA partitioned by thickness category, shown as a percentage of total area (left panels) and as absolute area in km?
(right panels), for each of the 9 members of the CESM2-lessmelt ensemble over the period 1990-2064. In the right panels, the total SIA is
shown as a black dashed line, and the SIE is shown in blue, with the dashed line representing the actual SIE and the solid line the 5-year
running mean. RILE periods are highlighted by shaded vertical bands, color-coded by era.



Ensemble mean seasonal cycles — CESM2-lessmelt
Historical (1990-2014) vs SSP3-7.0 Scenario (2030-2054)
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Figure S2. Components of the Arctic SIA (left) and sea ice mass (right) budgets for the CESM2-lessmelt ensemble. Values are summed over
the Arctic region (lat>50) for the period 1990-2014 (solid lines) for the historical period and 2030-2054 (dotted lines) for the projections.
The shaded regions show 41 standard deviation.
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Figure S3. Seasonal cycles of Arctic sea ice mass budget components during RILEs for each era, simulated by the CESM2-lessmelt ensemble.
Values are spatially integrated over the Arctic region (lat > 50°N) and averaged across all RILE events within each era. Shaded regions
indicate 41 standard deviation across RILE events.



