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Figure S1. As in Figure 7 in the main text but for wave-2
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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.



NH DJF cor SH SON cor

T g 0211 051 o1 [@rO0s8T 04T
Z 0
™ Pa’a)
2 i . e,
S -0.05 O
S -0 X X
2 t : +

>
o 0311 012 0.06 {(h) - 0.024

% 0.15 * 0.04 X

2 o1 ‘ >?<X BoM*

70 0.02 0

S 005 X, o % ol X | ISAC-CNR®
s *. | ™ CMA-s2sv1*
S o X -];+ -0.02 % -Sesv

i X 004 * CMA-s2sv2

- © o071 » (082 052 x +
< J 0.05 o~

E ° - _|-_ xy 0 * -

%-005 % X -0.05 HMCR

N * - o1 * CNRM-CM60
S 01 *x CNRM-CM61
P * 015 | 4o

= NCEP

@ (d)r:0.45% 0.02 (J;|(_--0.47[ -0424]_* Egmxicyjir;
S -0.02 X—i" X o _*_ | -cy47r
: i ey

§ -0.04 X 002

N * | x ' X

2 006] ¥ X -0.04

i * " x +

= 071 01 (R0 0.

g [ e 081 0g UKMO-Glosea5
g od 0 X UKMO-Glosea6
T X X ) CESM2-WACCM
o * —|— ! X

s 0 KSR *- |4 | cEsme-cam
S I XX -0.1 X

§-0.1 _i% +

015 {ges 008 T T %

S o1 X s -

2 * gES 3

2 005 + T

N o o 4 X 0.05 * +

S % > -0

2 0.05 x -1 -

= I

3 * -0.1

N 08 -06-04-02 0 02 -0.4 0.2 0

vTwv1 bias, 500hPa

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.
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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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Figure S12. Mean bias of the various diagnostics in days 22-28. For each forecast system we compare to the corresponding period in ERAS,

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