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Figure S1. As in Figure 7 in the main text but for wave-2
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(a) summary of biases in coupling strength [percent difference compared to subsampled ERA5],     NH DJF      
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(b) summary of biases in coupling strength [percent difference compared to subsampled ERA5],     SH SON      
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Figure S2. As in Figure 4 in the main text but for correlation coefficients.
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Figure S3. As in Figure 5 in the main text but with the coupling strength on the y-axis defined using correlation.
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Figure S4. As in Figure 6 in the main text but with the coupling strength on the y-axis defined using correlation.
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Figure S5. As in Figure 12 in the main text, but for a composite based approach of the downward propagation of extreme events within the

stratosphere. For each model, we composite initializations in which Zcap at 10hPa in day 10 exceeds 500m or is more negative than -500m.

We then analyze the evolution of Zcap at 100hPa from days 10 through 32.

6



0 2 4 6 8 10 12 14 16 18 20

 Lag [days]

-70

-60

-50

-40

-30

-20

-10

0

10

Z
c
a

p
 8

5
0

h
P

a

Zcap100hPa < -175m
evolution of Zcap 850hPa

NH

0 2 4 6 8 10 12 14 16 18 20

 Lag [days]

0

10

20

30

40

50

60

70

Z
c
a

p
 8

5
0

h
P

a

Zcap100hPa > 175m

NH

0 2 4 6 8 10 12 14 16 18 20

 Lag [days]

-60

-50

-40

-30

-20

-10

0

Z
c
a

p
 8

5
0

h
P

a

SH

0 2 4 6 8 10 12 14 16 18 20

 Lag [days]

20

25

30

35

40

45

50

55

60

Z
c
a

p
 8

5
0

h
P

a

SH

BoM*

ISAC-CNR*

CMA-s2sv1*

CMA-s2sv2

ECCC-GEPS4*

ECCC-GEPS6

ECCC-GEPS7

HMCR

CNRM-CM60

CNRM-CM61

NCEP

ECMWF-cy45r1

ECMWF-cy47r3

GEFSv12

JMA-GEPS1701

JMA-CPS3

KMA-Glosea5-gc2

KMA-Glosea6-gc32

UKMO-Glosea5

UKMO-Glosea6

CESM2-WACCM

CESM2-CAM*

Figure S6. As in 13 in the main text, but for a composite based approach of the downward propagation of extreme events from the lower

stratosphere to the troposphere. For each model, we composite initializations in which Zcap at 100hPa in day 10 exceeds 175m or is more

negative than -175m. We then analyze the evolution of Zcap at 850hPa from days 10 through 32.
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Figure S7. As in Figure 5 in the main text, but for 100hPa temperature biases from 60◦ to the pole on the x-axis.
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Figure S8. As in 5 in the main text, but for 200hPa temperature biases from 60◦ to the pole on the x-axis.
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Figure S9. As in figure 5 in the main text but for number of model levels below 300hpa.
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Figure S10. As in figure 5 in the main text but for number of model levels between 100 and 300hpa.
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Figure S11. As in figure 5 in the main text but for number of model levels between 10 and 100hpa.
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(a) summary of biases in mean-state days 22-28 [percent difference compared to subsampled ERA5],     NH DJF      
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(b) summary of biases in mean-state days 22-28 [percent difference compared to subsampled ERA5],     SH SON      
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Figure S12. Mean bias of the various diagnostics in days 22-28. For each forecast system we compare to the corresponding period in ERA5,

and then show the percent error (bias divided by ERA5 mean state) for heat flux and raw biases for temperature.
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