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Figure S1. As in Figure 1 of main text but for the January 18, 2003 event.
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Last forecast before the SSW with more ensemble members with successes than with busts
0
1
4
8

17
8
7

17
17
8
6
6

0
2
6
6
3
4
7
3
3
6
3
0

5
0

10
7
2
3

11
10
2
7
6
1

0
0

11
7
0

10
6

13
5
4
3
0

0
0
0
4
1
9
7
1
1
2
0
0

0
4

10
10
11
11
11
11
11
5
0
5

0
8

10
7
4
9
7
4
4

12
5

11

3
7
2
3
7
9
7
7
7

11
0
4

6
9
7

11
13
22
14
5

21
11
7

22

3
4
6
7
7
2
8
7
7
3
8
4

26-Feb-1999 20-Mar-2000 11-Feb-2001 30-Dec-2001 18-Jan-2003 05-Jan-2004 21-Jan-2006 24-Feb-2007 22-Feb-2008 24-Jan-2009

BoM

CMA

ECMWF2016

ECMW2019

KMA

MeteoFrance

NCEP

UKMO2015

UKMO2019

ECCC

ISAC

JMA

S
2S

 M
o

d
el

s

 0

 5

10

15

20

-1.31
-3.51

7
2.28

S

-0.93
7.32

5
0.83

D

-0.53
-2.56

3
2.18

S

-0.46
-8.61

7
1.79

D

0.7
4.66

6
0.92

S

0.38
-7.13

6
2.14

D

-0.91
-13.35

3
1.05

S

0.13
6.96

1
0.97

D

-1.66
-12.91

7
1.63

D

-0.89
8.22

7
1.95

S

26-Feb-1999 20-Mar-2000 11-Feb-2001 30-Dec-2001 18-Jan-2003 05-Jan-2004 21-Jan-2006 24-Feb-2007 22-Feb-2008 24-Jan-2009

SSW Event Date

ENSO anomaly

QBO anomaly

MJO phase

MJO Amplitude

Split/Displacement -10

 -5

  0

Figure S2. As in Figure 2 of main text but for more successes than forecast busts,

where a success is defined as simulating the SSW within ±3 days of its actual date and a

bust is defined as simulating a SSW outside of this ±3 day window.
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Figure S3. Anomalous zonal wind 10 days before each of the (top) well predicted and

(bottom) poorly predicted SSWs. An x is placed at 60N, 10hPa.

January 20, 2022, 4:10pm



: X - 5

(a) 02-22-2008
lo

g-
p 

he
ig

ht
[k

m
]

w
el

l-p
re

di
ct

ed

0 20 40 60 80

10

20

30

40

(b) 02-26-1999

0 20 40 60 80

(c) 01-05-2004

0 20 40 60 80

(d) 02-24-2007

0 20 40 60 80

(e) 03-20-2000

po
or

ly
-p

re
di

ct
ed

0 20 40 60 80
latitude

10

20

30

40

(f) 12-30-2001

0 20 40 60 80
latitude

(g) 01-18-2003

zonal wind anomalies 15 days before SSW on 

m/s

0 20 40 60 80
latitude

-60

-48

-36

-24

-12

0  

12 

24 

36 

48 

60 

Figure S4. Anomalous zonal wind 15 days before each of the (top) well predicted and

(bottom) poorly predicted SSWs. An x is placed at 60N, 10hPa.
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