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Introduction h

s DUring the morning of 11
October 2018, a
weakening Tropical Storm
Michael approached

North Carolina from the

southwest. Amidst a

background of tropical

storm force winds and in a statically stable environment, damaging 50

to 60 mph winds developed on the western side of Michael as it

passed through central North Carolina and southern Virginia during
the afternoon. Downed trees, power outages, and structural damage
were reported across the northwest Piedmont of North Carolina. We
hypothesize that these gusts were further enhanced by the interaction
of Michael, which was undergoing extratropical transition, with a polar
front crossing the central Appalachians. This study investigates

Michael’s extratropical transition and damaging wind gusts using
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(a) Schematic from Martinez-Alvarado et al. (2014) illustrating the location of a sting
jet in an extratropical cyclone, and (b) Daytime Cloud Convection RGB imagery from

(b) Michael with potential sting jet (SJ), cold conveyor belt (CCB), and warm conveyor belt
(2)1500 UTC 11 OCT 2018: Daytime Cloud Convection RGB imagery showing Michael still exhibiting (WCB) features labeled around the newly forming low pressure center.

tropical characteristics with the center over the NC/SC border near Charlotte, NC, and (b) 2100 UTC:
Michael showing signs of extratropical transition, with the northern half of the outer rainband
widening and turning inward towards the new low forming around a jet enhancement annotated

observational and numerical weather prediction (NWP) data. While above. -
the corridor of damaging wind gusts was well-simulated by high- Water Vapor Air Mass RGB .
resolution NWP guidance and identified by operational forecasters, it — e e — o

presented a challenge regarding how best to message the associated

1
threats and impacts. "3

g .

. 1915UTC
: R T (a) Conceptual model from Clark and Gray (2018) of a cross-section through the
frontal-fracture region of an ETC. The west-east section shows the sting jet
descending from mid-levels within the cloud head, beneath the descending dry
intrusion and above the cold conveyor belt. (b) Social media graphic from WFO RAH
depicting GFS20 39-hr forecast of dry air intrusion. (c) Surface analysis from 2200 UTC

with Michael transitioning to an extratropical cyclone. One feature not observed was

Extratropical transition
(ETT) was evident in the
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Radar and Warnings
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. While tropical storm warnings were in effect in central
NC, NWS Raleigh wanted to highlight the markedly
stronger winds capable of producing damage. Severe
' thunderstorm warnings were issued to highlight these
« particularly dangerous winds and heighten awareness
~LUU | T$#< that these winds would be different than what people
N Ry WSW of the center as it X had been experiencing. While this decision was not
N » crosses the Carolinas without controversy, its intended goal of encouraging
are indicative of drier people to take notice and seek extra protection was rooted in striving to provide the
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®* 6 severe thunderstorm warnings issued R T )

® 26 counties covered by a severe thunderstorm warning

Scan the QR code for a radar animation.

\_ vy

™ SVR Warnings e

Model Detectu)n air and a possible PV best.serv!ce p955|ble. We plan furt.her myestlgatlon of th.e impact of such warnings in
&, a4 : tropical situations, along with consideration of other options for future such events.
High-Resolution Rapid Refresh (HRRR) model AN re maximum that Mmay \_ Y.
10m wind valid @ 10/11/2019 20 UTC | 80m wind valid @ 10/11/2019 20 UTC e Both 10m and KRDU Peak Gust 47 kt have served to enhance /Refe I \
5 g TR : 5 SR L ™ the surface winds. Clark P.A., and Gray S.L., 2018: Sting Jets in extratropical cyclones: a review. Quarterly Journal of the Royal Meteorological
= . S ) 80m winds BN 2345 UTC ar. A., and Gray S.L,, . Sting Jets in extratropical cyclones: a review. Quarterly Journal of the Royal Meteorologica
Q N " d th e T v Society, 144, 943-969
5 e 3 snowe e s T
g ke BN - i Martinez- Alvarado, O., Baker, L.H., Gray, S.L., Methven, J. and Plant, R.S, 2014: Distinguishing the cold conveyor belt and
S ' _ { A :;{U\* pote ntial for sting jet air streams in an intense extratropical cyclone. Monthly Weather Review, 142, 2571-2595.
S . A *‘%CE‘ damaging winds Schultz, D.M. and Sienkiewicz, J.M., 2013: Using frontogenesis to identify sting jets in extratropical cyclones. Weather and
S T . Forecasting, 28, 603-613.
N I * Wind gust
.f_g . LQUC g Schultz, D.M. and Browning, K.A., 2017: What is a sting jet? Weather, 72, 63-66.
= . i pOte ntlal Up tO o 2y 7 R = v - < PP . .
¥ o 70kt KRWI Peak Gust 53 kt Baker, L.H., 2009: Sting jets in severe Northern European wind storms. Weather, 64, 143-148.
A S ed us
"5) feaks Shapiro, M.A. and Keyser, D.A., 1990: Fronts, jet streams, and the tropopause. In: Newton, C.W. and Holopainen, E.O.
o I - Et ¢ EXp|iCit wind L i _ i (Eds.) Extratropical Cyclones: The Erik Palmen Memorial Volume. Boston, MA: American Meteorological Society, pp. 167-
& i '. ; é (&%{ h\q‘@&_& _ EOKEs in areas | | Browning, K.A., 2004: The sting at the end of the tail: damaging winds associated with extratropical cyclones. Quarterly
— 1 X e, R;ﬁ I Journal of the Royal Meteorological Society, 130, 375-399.
S o &&%ﬁti@ﬁ% Scan the QR code for a Scan the QR code for a J the Roy g Y
3 | o wide animation of the zoomed animation of Acknowledgments
.j_g " . . We would like to thank Jonathan Blaes for all of his help. We would also like to thank Stan Benjamin for guidance on
£ - extrajcr.oplcal the dar.nagmg wind- interpreting the HRRR wind data.
transition. prOd Uucing featu re. Author contacts: brian.haines@noaa.gov, michael.strickler@noaa.gov, ryan.ellis@noaa.gov, and
S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

\ gail.hartfield@noaa.gov /




	Slide Number 1

