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Fig S1. Seasonal cycle (a) and time evolution (b) of SIE (solid lines) and SIA (dashed lines) satellite products derived 

from different algorithms: Bootstrap (blue), Nasateam (green) and the sea-ice index (red). 
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Figure S2. Comparison of the CMIP5 (blue) and CMIP6 (red) MME mean seasonal cycle with the observed 

SIA seasonal cycle for the period 1979–2014. The CMIP5 and CMIP6 MMEs are shown as box-and-whisker plots. 

For models with more than one ensemble member, the mean of the ensemble members is calculated. Boxes represent 

inter-quartile ranges (25th to 75th percentiles). Median (50th percentile) and mean areas are shown by the thick 

horizontal bar and dot in each box, respectively. Whiskers represent the 10th and 90th percentiles. Areas less than the 

10th percentile or greater than the 90th percentile are shown as individual crosses. The thick solid line denotes the 

average of three available satellite products (NASA-Team, Bootstrap and NSIDC-CDR). The gray shading denotes 

one standard deviation of the three satellite products. Note that this figure is comparable to Fig. 1 in Stroeve et al. 

(2012a), but here we use SIA and CMIP6 data. 

 

 



 

 

 

Figure S3. The climatological March (a, b) and September (c, d) SIC during 1979-2014 with departure from 

the satellite data for CMIP5 (a, c) and CMIP6 (b, d). For models with more than one ensemble member the 



mean of the ensemble member is shown. 

 

 

 

 



  

Figure S4. SIC trends in March (a, b) and September (c, d) for the period of 1979-2014 for CMIP5 (a, c) and 

CMIP6 (b, d) models. Blue boxes indicate the Barents Sea Opening (a, b) (70°-81°N, 15°-60°E) and Arctic 

Pacific Sector (c, d) (70°-85°N, 110°E-110°W). 

 

 

 

Figure S5. Performance of SIE (b, d) and SIA (a, c) simulations for each model of CMIP5 (a, b) and CMIP6 

(c, d). Six primary scores are used to depict the SIE quality: the normalized error (no units; a zero value indicates a 

perfect agreement with observations) of the climatological state, linear trend and internal variability of March and 

September SIE and SIA between models and NSIDC satellite data. The SCORE in the bottom line is defined as the 

average of the upper six metrics. The models are sorted following the results of the SCORE line. 

 



 

 

Figure S6. September unweighted (a) and weighted (b) Arctic SIE in historical simulations (grey), SSP2-4.5 

(blue) and SSP5-8.5 (red) scenarios from the MME mean (solid line) with one inter-model standard deviation 

(shading). In the box and whisker plots, the band in the box represent the MME mean, the box represents the inter-

quartile ranges (25th to 75th percentiles) and the ends of the whiskers represent the minimum and maximum 

simulation values. 

 



 

Figure S7. September Arctic SIE evolution under historical simulation, SSP2-4.5 and SSP5-8.5 scenarios from the 

CMIP6 MME mean.  

 


