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1 Table of concents

– Rank Histograms for 50 hPa and 100 hPa (Figs. SS1-SS10)

– Scatter plots for displacement and split SSWs (Fig. S11 and S12)

2 Figures

1



10 20 30 40 50
0

50

100

150

200

A
CanESM2
2: 370.59 

 Bias: 210.74  Spread: 54.06

5 10 15 20 25 30 35
0

50

100

150

200

250

B
CanESM5
2: 388.02 

 Bias: 266.95  Spread: 59.42

10 20 30 40 50
0

50

100

150

200

C
CESM2

2: 373.70 
 Bias: 271.81  Spread: 32.92

5 10 15 20 25
0

50

100

150

200

D
CNRM-CM6-1

2: 43.16 
 Bias: 14.67  Spread: 0.03

2 4 6 8 10
0

200

400

600

E
INM-CM5-0

2: 223.81 
 Bias: 119.68  Spread: 51.19

5 10 15 20 25 30
0

50

100

150

200

F
IPSL-CM6A-LR

2: 170.03 
 Bias: 115.30  Spread: 15.54

2 4 6 8 10
0

100

200

300

400

500

G
MIROC6
2: 26.43 

 Bias: 6.06  Spread: 13.84

2 4 6 8 10 12 14 16
0

100

200

300

400

H
UKESM1-0-LL

2: 124.89 
 Bias: 91.16  Spread: 17.09

2 4 6 8 10
0

100

200

300

400

500

I
MPI-ESM1-2-HR

2: 29.62 
 Bias: 11.33  Spread: 1.06

5 10 15 20 25 30
0

50

100

150

200

J
MPI-ESM1-2-LR

2: 51.27 
 Bias: 18.39  Spread: 0.00

aspect ratio 50hPa

Figure S1. Rank histograms of aspect ratio at 50 hPa of all analyzed climate ensembles with their respective statistics. Blue bars show counts

for the individual bins, black dashed line corresponds to the expected value for a flat histogram, grey dashed lines indicate the perfect model

range.
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Figure S2. As figure S1 but for centroid latitude.
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Figure S3. As figure S1 but for centroid longitude.
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Figure S4. As figure S1 but for kurtosis.
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Figure S5. As figure S1 but for objective area.
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Figure S6. As figure S1 but for aspect ratio at 100 hPa.
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Figure S7. As figure S1 but for centroid latitude at 100 hPa.
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Figure S8. As figure S1 but for centroid longitude at 100 hPa.
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Figure S9. As figure S1 but for kurtosis at 100 hPa.
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Figure S10. As figure S1 but for objective area at 100 hPa.
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Figure S11. Modal DJFM centroid latitude and displacement SSWs per decade in large ensembles compared with ERA5. Solid line is

ordinary least square regression for models only. Dashed lines represent results for ERA5.
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Figure S12. Modal DJFM aspect ratio and split SSWs per decade in large ensembles compared with ERA5. Lines are best-fit regression lines

for models only. Solid blue and gray lines are ordinary least square regression for all models and high-top models only (i.e. except CESM2

and CanESM2), respectively. Dashed lines represent results for ERA5.
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