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Fig. S1. Sea-ice volume in the Arctic (75°N–90°N) versus global annual mean surface air temperature in complex climate models. Each dot represents a seasonal average over SON (red) or MAM (blue) of a particular year in the historical or RCP8.5 simulation. With the exception of MPI-ESM and CSIRO, summer and winter sea-ice volume show a similar rate of decrease. In GFDL, an unrealistically large ice volume occurs at a few grid cells at the north coast of Greenland because sea ice piles up to very large thicknesses. We have therefore removed grid cells with an equivalent ice thickness of more than 10m in this model. 
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Fig. S2. Like Fig. S1 but for sea ice volume in the Pacific sector of the Arctic (120°E–120°W, 75°N–90°N).
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[bookmark: _GoBack]Fig. S3. Equivalent ice thickness (in m) of sea-ice volume in the RCP8.5 simulation of all available CMIP5 models where no Arctic winter sea-ice loss occurs. Only one model version for each model family is shown (other versions show similar results). For each model, MAM and SON conditions averaged over the years 2006-2015 and MAM averaged over the years 2080-2089 are shown.
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Fig. S4. Evolution of different variables in the MPI-ESM simulations with 1% CO2 increase per year averaged over the Arctic (75°N–90°N). Panels a-k show the reference simulation, while panels l-n show the simulation with disabled radiative cloud feedbacks. Properties are sea-ice area (a), cloud cover fraction (b), convective precipitation (c), vertically integrated water vapor (d), vertically integrated cloud water (e), vertically integrated cloud ice (f), long-wave cloud radiative forcing (full sky minus clear sky) (g), short-wave cloud radiative forcing (h), net cloud radiative forcing (i), downwelling surface long-wave radiation (j), absorbed surface short-wave radiation (k), sea-ice area (l), Atlantic meridional heat transport at 60 N (m), ocean temperature in 200m depth (n).
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Fig. S5. Evolution of sea ice area fraction (A) and equivalent thickness (B) in the box model of Eisenman (2007) with and without interactive albedo. Dashed lines mark the annual minimum, continuous lines the annual maximum. The model is forced with a 1% CO2 increase per year.
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Fig. S6. Ice-thickness distribution in different comprehensive models as Fig. 5 but for the complete southern hemisphere. Only grid points with an average of more than 40% ice cover fraction in either season in the first 30 years of the historical simulation (1850-1879) are shown.
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Fig. S7. Sea-ice area in the southern hemisphere versus global annual mean surface air temperature in complex climate models. Each dot represents a seasonal average over SON (red) or MAM (blue) of a particular year in the historical or RCP8.5 simulation.
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Fig. S8. As Fig. S7 but for sea-ice volume instead of area.
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Fig. S9. Evolution of Arctic (75°N–90°N) sea-ice area in complex climate models for all odd months in the RCP8.5 scenario. As the rate of global warming decreases beyond approx. 2100, the larger winter sensitivity is not always obvious in the simulations. However, it can be seen that the models exhibit phases of rapid ice area loss especially in the winter months during polar night (e.g. January) as well as during polar day (e.g. March).
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