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1) Introduction

- Potential vorticity streamers (PVSs) in the upper- |/
troposphere are positively-tilted troughs that form s
in response to anticyclonic Rossby wave d i R LAY
breaking (RWB) in the Atlantic basin (Fig. 1) N = | 4 2y

 PVSs modify the local environment by: > T IRFE IS

1. Enhancing vertical wind shear (VWS) corridors
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2. Enhancing +/- moisture anomalies _owe Addn AT S W el
« These factors are known to influence tropical Fig. 1. An example of a PVS on 1200 UTC 3 July 1991. Plotted is

350-K PV (shaded, PVU) and the 2-PVU contour (black line). RWB is

cyclone (TC) activity in the Atlantic basin illustrated as the folding over of the 2-PVU contour (blue arrow).

* This study will investigate:
1. Summertime PVS activity - combining frequency, intensity, and size
2. Composite differences between strong and weak PVSs of similar size and orientation
3. How active and inactive PVS years spatially modulate TC activity and tropical
cyclogenesis (TCG) pathways
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2 PV Stre a m e r I d e n t I fl Cat I O n Fig. 2. Schematic example of how a PVS is identified. The black
line is the 2-PVU contour on the 350-K isentropic surface, with

annotations provided by the key at the bottom of the figure.

* |dentification technique
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link PVS areas to RWB
occurrence

adapted from prior P R s AR % i o &
methodologies in order to Waash _ . ligy | e

Intensity Variations in Potential Vorticity Streamers:
Development Pathways and Environmental Impacts in the North Atlantic Basin
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{ Ol 4 C p t R It Fig. 7. Time-lagged composite evolution of strong and weak PVSs from 3 days prior (t, — 72h) to time of identification (t,) in 24hr increments. Plotted are 350-K
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PV anomalies (shaded, PVU), 200-hPa total wind anomalies (yellow contours, >4 m s1) and direction (vectors, m s1). Red and blue lines denote the composite

2-PVU contour for strong and weak PVSs respectively. Coordinates relative to PVS centroid at t, (0,0). | e— || R
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Fig. 6 Probability distribution function of PVS | ©
intensities, with top and bottom 20 percentile

highlighted in red and blue respectively.

*Strong and weak PVS cases are selected from the top and bottom AXstrong—weak= {
20t percentiles of PVS intensity (Fig. 6)

«Only PVS cases with similar area (40-60t percentile) and orientation
(40-60™ percentile) are used for compositing (not shown).

)—CiComposwe_J—CiMean} - {)—CiCompOSLte_yCiMean}

Ox: Ox:
l strong l weak

v ] = (o) 2 — Precipitable Water [

oo

5 I t TC A t. .t Fig. 8. Composite standardized
m pa C s o n c IVI y differences of strong minus weak
PVSs at t, for (a) 200—850-hPa VWS
anomaly (shaded, o) and direction (vectors, m s1), (b) precipitablef =

water anomaly (shaded, o), and composite mean (black contours,
mm). The composite 2-PVU contour of strong and weak PVSs is

(Postgl and Hitchman et al. 1999, outlined in red and blue contours, respectively. =
izl eirel Spreliger 2807 . Fig. 9. Scatterplot comparing PVS activity metric (x-axis) with
e Dataset: ERA-INnterim &= 2ccumulated cyclone energy (ACE, y-axis). Correlation value (r) at top 2200 02 02 0 02 02 00 08
Coarsened tO 2 50 reSOIUtion | Low PV\ right with top and bottom 8 ACE seasons highlighted in red and blue, respectively.
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1998, 1999, 2010, 1995, 1988, 2006, 1979, 2001 | Fig. 10. Map of total seasonal ACE in a 500-km radius of each grid point (shading, kt*>x10%) averaged for (a) high PVS activity years and (b) low PVS activity years. Circles represent genesis points

3) Climatological Results 119792015, 1 Jun—30 Nov,100-10°W |

Fig. 3. Probability of PVS occurrence at every six hours from 1 June — 30 Nov (color shading, %),
time-mean 200-hPa wind magnitude (yellow contours, >20 m s) and streamlines (black arrow lines).
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Fig. 4. 30-day running sum of PVS activity centered on each time from 1 Jun—30 Nov.  Fig. 5. 1979 — 2015 PVS time series for (a) activity index, (b) total
Correlation with peak value (yellow star) for each date is given by the blue line. number of PVS, (c) average intensity, and (d) average area.

* |n conclusion, PVSs are an important

of baroclinic (red) and non-baroclinic (blue) TCs. Bar plots right of map show total number of baroclinic (red), non-baroclinic (blue), and all TCG events for high and low PVS activity years.

6) Discussion and Conclusions

* Highest PVS frequency in the central Atlantic (30°N, 45°W) overlaps the midocean trough, and occurs equatorward of the 200-hPa jet (Fig. 3)

« PVS activity peaks in July, with peak activity positively correlated to PVS activity later in the season (Fig. 4)

« Large year-to-year variance in PVS activity (Fig. 5a) due to changes in frequency (Fig. 5b), intensity (Fig. 5¢), and size (Fig. 5d)

« Strong PVSs develop in a +PV anomaly environment (Fig. 7a—d) while weak PVSs develop in a -PV anomaly environment (Fig. 7e—h)

« Strong PVSs have greater and more widespread southwesterly VWS anomalies downstream (Fig. 8a), and reduced precipitable water
anomalies upstream of their trough axis (Fig. 8b)

« Seasonal accumulated cyclone energy (ACE) is negatively correlated with PVS activity (Fig. 9)

« TC activity is suppressed and shifted poleward in high PVS activity years due to the suppression of non-baroclinic TCG (Fig. 10a)

» TC activity is enhanced and shifted equatorward in low PVS activity years due to enhancement of non-baroclinic TCG (Fig. 10b)

Non-baroclinic events (low-level baroclinic and non-baroclinic)

NEEE IS FENNIEYS CREREE) Tom b Slgern-Coen @i el ¢e) fesense e - Baroclinic events (trough-induced, weak tropical transition, and strong tropical transition)
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