Supplementary Information for
Attribution of storm track activity to instantaneous
upper-level jets yields new insights into the North

Pacific midwinter minimum

Satoru Okajima'" and Thomas Spengler?

PInstitute of Life and Environmental Sciences, University of Tsukuba,
Tsukuba, Japan.
2Department of Atmospheric and Cryospheric Sciences, University of
Innsbruck, Innsbruck, Austria.

*Corresponding author(s). E-mail(s): okajima.satoru.ff@u.tsukuba.ac.jp;
Contributing authors: thomas.spengler@uibk.ac.at;



(a) STJ background state (b) PFJ background state

(c) STJ-PFJ
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Fig. S1 (a) Composited background 300-hPa zonal wind speed (Usoo gfﬁ) (black contours) and 850-
M x
hPa meridional temperature gradient (‘”83%) (color, K/100 km) for the STJ masking. (b) Same
dTs50prs
dy
. F—Mx =M . .
300-hPa zonal wind speed (Usoogt;—U3soopry) (colors, m/s). Black contours denote climatological-
mean 300-hPa zonal wind speed (m/s).

as in (a), but for PFJ masking (U300;A,/%*J and ). (c) Difference in composited background



(a) North Pacific domain
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(b) North Atlantic domain

103 4

=

o
N
L

Power Spectral Density (day)

=

o
-
L

5 10 20 30 45
Period (days)

Fig. S2 (a—b) Power spectral density (day) of 6-hourly relative dominance of PFJs over STJs, as
measured by area-averaged [Mprj] — [MsTys] within (a) the North Pacific and (b) the North Atlantic
domains. Red and blue dashed curves denote the theoretical red noise background and 95% confidence
level, respectively. Both panels are based on extended winter seasons (i.e., November—April).



(a) STJ EKE300 (b) PFJ EKE300 (c) STJ VT850 (d) PFJ VT850
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(e) North Pacific seasonality (f) North Atlantic seasonality
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Fig. S3 (a) Accumulated climatology of EKEgzpo (m?/s?) under STJ-dominant conditions
(EKE300sTJ)- Note that EKE is not normalized by the probability of STJ-dominant conditions, unlike
in Fig. 3. Black contours denote climatological-mean 300-hPa zonal wind speed (m/s). (b) Same as
in (a), but for PFJs (EKE300pry;). (c-d) Same as in (a-b), respectively, but for V'T§., (V/T's505T3
and V'T’gs0pry)- (€) Seasonality of climatological-mean typical EKE3zgg and V/T'g50 in the North
Pacific domain as indicated. (f) Same as in (e), but for the North Atlantic domain.
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Fig. S4 Seasonality of dominance of cyclonic curvature defined as a ratio of cyclonic curvature prob-
ability to the sum of cyclonic and anticyclonic curvature probabilities in the North Pacific domain
[130°E-130°W, 20°-65°N], under STJ- and PFJ-dominant conditions as indicated. Cyclonic and anti-
cyclonic regions are required to have a curvature radius less than 2,500 km.

(c) North Pacific seasonality (d) North Atlantic seasonality
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Fig. S5 (a-b) Same as in Figs. 1c—d, respectively, but for the probability [M] and occurrence of
dominance D with a distance threshold of 200 km.



(a) Typical eddy amplitude seasonality by jet dominance
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(b) Typical eddy amplitude seasonality by jet masking
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Fig. S6 (a—b) Same as in Figs. 3e and 4e, respectively, but for statistics based on a distance threshold
of 200 km.



