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In this supplementary section, we show statistics of our bootstrapping procedure overall
(Figure S1) and for particular composites of interest (Table S1). We show the 10th and
90th percentile surface responses with corresponding Northern Annular Mode plots for

four of those regions (Figures S2 and S3), complementing a parallel figure for the other two
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regions shown in Figure 3. We consider any impact on the El Nino-Southern Oscillation
on our results in the North Pacific (Figure S4). Finally, we consider how the spread in
surface responses relates to the spread in stratospheric anomalies at different pressure

levels and time lags (Figures S5 and S6).
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a) Number of unique events b) Maximum occurrences of one event
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Figure S1. Distributions across all 2000 composites of a) the number of distinct events in each
bootstrapped composite and b) the maximum number of occurrences of a single event in each

composite.
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a) 10th percentile SLP b) Corresponding NAM
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Figure S2. As in Figure 3, but for North Pacific sea level pressure (a-d) and North Atlantic

precipitation (e-h).
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As in Figure 3, but for Northern Eurasian (a-d) and Eastern US (e-h) surface
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Table S1. The number of occurrences of each SSW events in the 10th and 90th percentile

composites for the regions of interest.
| Event |NAO 10th | NAO 90th | E. Canada 10th | E. Canada 90th |

30 Jan 1958 1 0 1 1
17 Jan 1960 3 0 1 1
30 Jan 1963 1 0 3 2
18 Dec 1965 0 1 1 4
23 Feb 1966 2 1 0 2
7 Jan 1968 2 0 1 0
29 Nov 1968 2 1 1 1
2 Jan 1970 1 1 2 1
18 Jan 1971 2 0 2 0
20 Mar 1971 0 0 0 2
31 Jan 1973 0 1 2 0
9 Jan 1977 3 3 0 0
22 Feb 1979 0 0 0 1
29 Feb 1980 1 1 0 1
6 Feb 1981 0 2 1 3
4 Mar 1981 1 0 0 2
4 Dec 1981 1 1 0 0
24 Feb 1984 2 2 2 0
1 Jan 1985 2 0 2 0
23 Jan 1987 1 1 1 0
8 Dec 1987 0 1 0 2
14 Mar 1988 0 2 1 4
21 Feb 1989 1 0 1 1
15 Dec 1998 1 2 1 0
26 Feb 1999 2 1 2 1
20 Mar 2000 0 0 1 3
11 Feb 2001 1 1 1 0
31 Dec 2001 1 3 1 1
18 Jan 2003 1 0 2 1
5 Jan 2004 2 1 3 1
21 Jan 2006 0 0 0 2
24 Feb 2007 1 3 1 1
22 Feb 2008 0 1 1 0
24 Jan 2009 1 2 0 0
9 Feb 2010 0 2 1 1
24 Mar 2010 0 2 0 0
7 Jan 2013 3 1 1 0
12 Feb 2018 0 0 2 0
2 Jan 2019 0 2 0 0
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b) Neutral ENSO

a) All Phases
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As in Figure 4c, but grouped by ENSO phase:
and (d) La Ni
60 day periods across all winters (of that phase where applicable) are hatched.
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a) NAO Index
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