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1. Supplementary Figures 1-8. 22 

 23 

This auxiliary material contains eight figures, which are referred to in the main text. 24 

 25 
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Supplementary Figures 27 

 28 

 29 

Supplementary Figure 1. Left: The locations of drifting North Pole ice stations (blue) over 30 

1954-1991 and ice mass balance buoys (red) over 1997-2017. Right: A map of regions 31 

referenced in the main text. 32 

 33 

 34 

Supplementary Figure 2. The September sea ice coverage in yellow where sea ice 35 

concentrations are greater than 15% from (a) passive microwave observations in 2019 and the 36 

2010-2019 average from (b) CESM2-CAM6 and (c) CESM2-WACCM6.  37 

 38 
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Supplementary Figure 3. The 2009-2017 average sea ice thickness distributions along the 40 

Operation IceBridge flight line surveys. The bin width is 0.15 m.   41 

 42 

 43 

Supplementary Figure 4. The difference in snow depth directly available from CESM2-CAM6 44 

minus that derived from ICESat-2 data (using CESM snow depth and sea ice thickness). The 45 

CESM2-CAM6 data were averaged over 2010-2019, while the ICESat-2 data are available for 46 

2018-2019. 47 
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 49 

Supplementary Figure 5. The difference in total freeboard derived from CESM2-WACCM6 50 

(using CESM snow depth and sea ice freeboard variables) minus that from ICESat-2 data. The 51 

CESM2-WACCM6 data were averaged over 2010-2019, while the ICESat-2 data are available 52 

for 2018-2019. 53 

 54 

 55 
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Supplementary Figure 6. The duration of the sea ice cover over 80-90ºN for CESM-LE 56 

(yellow), CESM2-CAM6 (magenta) and CESM2-WACCM6 (dark blue). 57 

 58 

 59 

Supplementary Figure 7. The differences in snow processes that comprise the snow mass 60 

budget for (a-c) CESM-LE minus CESM2-CAM6, (d-f) CESM-LE minus CESM2-WACCM6, 61 

and (g-i) CESM2-CAM6 minus CESM2-WACCM6. The decadal averages for 1950s, 2000s, and 62 

2050s over 80ºN-90ºN are shown.  63 

 64 
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Supplementary Figure 8. Average rates of sea ice bottom melt for 2000-2009 in CESM2-66 

WACCM6.  67 
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