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1. Motivation 3 Jet Superposition EFvent Types * The position of a jet superposition at the start of an * The two frequency maxima for subtropical dominant
o otar Do Subtropical Dominant . event is compared to the climatological position of the events motivates partitioning these events further into

* The atmosphere often e>.<h|b|ts 2 three-.step pole-to-equator | 2-PVU contour on the 320-K and 350-K isentropic an east and west category (Fig. 3e).

tr9p0p§use structure, with each break in the tropopause associated ? \ \ \ V \ V surfaces in order to classify events (Figs. 3a,b,c). . Asa whole, subtropical dominant events are ~1.5 times

with a jet .stream. | | o s T T el A A i A i ' A * Polar dominant events require a substantial deviation more frequent than polar dominant events (Figs. 3d,e).
* The polar jet strea.m (PJ) typically re5|d.es in ’Fh.e break between the * > e * * > T | | of the P) from its climatological position and occur . Jet superposition events are most frequent during

polar and subtropical tropopause and is positioned atop the strongly most frequently over Texas and the Gulf Coast (Fig. 3d). November and December across all event types (Fig. 4)

baroclinic, tropospheric-deep polar front around 50°N. "’W‘uﬁ% . subtropical dominant . . bstantial YP & s
* The subtropical jet stream (STJ) resides in the break between the RN~ 5 : rf)plca e ev.en s.reqwre a. . a.n.la 0 B All events (N=326)

plcalJet stred o deviation of the STJ from its climatological position and B Polar dominant (N=80)

subtropical and the tropical tropopause and is situated on the \ \ ey occur most frequently over the Pacific Northwest and . | | B o et

poleward edge of the Hadley cell around 30°N. (@) N =80J§ — Northeast U.S (Fig. 3e). "
* On occasion, the large-scale flow pattern can evolve in such a way to \ﬁf\@.ﬁ; - o +  Hybrid events require a substantial deviation of both g 60

eliminate the latitudinal separation between the PJ and the STJ, . | the PJ and STJ from their climatological positions and :

resulting in a vertical jet superposition and an environment % occur most frequently over the Southeast U.S. (Fig. 3f). '§ 40

conducive to high-impact weather (Fig. 1). <

Figure 3: (a,b,c) The mean position of the 2-PVU contour on the 320-K and 350-K isentropic surfaces at

0000 UTC 1 January is indicated by the thin blue and red line, respectively, and represents the mean 20
position of the polar and subtropical waveguides. Shaded areas bounding each mean 2-PVU contour

indicate locations at which an observation of 2-PVU would be <[0.5c| anomaly on a particular isentropic
surface. Hypothetical deviations of the 2-PVU contour from its mean position on an isentropic surface are 0
indicated by the thick blue or red contours to illustrate the event classification scheme. (d,e,f) The spatial Nov Dec Jan Feb Mar
frequency of jet superposition events associated with the event type listed above each column. The red

* Considerable variability characterizes the antecedent environments
conducive to jet superpositions, motivating a comprehensive study
into the dynamical mechanisms that support jet superposition.

f@%%%%// y _ ) events {}_1;lacr2ﬁ{foeige”t O aVifggL‘ggggg of boxes shown in (e) indicate the partition of subtropical dominant events into an east and west category. Figure 4: Monthly count of jet superpositions by event type.
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2. Jet Superposition Event Identification < P (CAA) P pstr , N
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Data: indicates strong forcing for quasi- for QG descent beneath the jet core Sf =
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