Characteristics and
Estimated Warning
Success Rates of QLCS
and Supercell-Produced
Significant Tornadoes in
the Southeast U.S.
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Tornadoes from Supercells

e Unstable environment
T with strong vertical
ey wind shear and curved
| hodograph

o Streamwise vorticity is
tilted and stretched by
. an updraft

* The cyclonic vortex
develops In the mid-

- levels, spins down,
5 B and tightens with time
4{ = » 15 to 45 minutes ?
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Shear




Tornadoes from QLCS

ear parallel to orientation of cells, straight-line hodograph -
trailing-stratiform QLCS ™= cold pool =) R|J=mp RIN

=) Streamwise vorticity along the QLCS

boundary is tilted by a downdraft (Trapp and
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« Not as common as supercell

tornadoes Tornadoes US
Supercell 79%
QLCS 18%

“Other” 3%

« Just as likely to produce
significant tornadoes

 Higher relative frequency...

e 11pm — 6am

* Nov, Jan, and Feb (equally
likely Mar, May, and June)

LCS Tornado Comparison

( ) Percentage Of All Tornado Days Due To Lines
C 1998-2000
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FiG. 5. 1998-2000 U.S. tornado distribution by month of occur-
rence and parent storm type (cell or QLCS). Percentage is based
on total number of events per storm type. “Weak” denotes FO-F1
tornadoes, and “strong” denotes F2-F3 tornadoes.

Trapp et al. 2005




Similar but AT

different b g ity
iy '-","; £ d‘ i B : I' ?r . !

Both have AT
“notches” and | '
WERs Pl |

QLCS features Obﬁious notch and ... i

H.£1

hooOk
more subtle b |

Different vortex
evolution and
motion

shorter duration 'ess obvious infloﬁ: I"IDtl'.‘.H.

and rear inflow notch

(< 30 minutes)

Occluded mesocycione and
new mesocyclone further.east .., 2115z 13-ju1-0s

LCS Tornado Comparison

Pm ts (Edi l:able]

Mesovortex forms by |
Lue | leading edge e

5-Jul-09

NWS WDTB 2009



Data/Methodology

Il significant tornado events (2 EF2), as well as NWS
outlook, watches, and warnings obtained for MS, AL, TN, GA
for 11/1/08 — 5/31/09, 11/1/09 — 4/31/10.
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Radar Results

Supercell vs. QLCS:
0.5-Degree Rotational Velocity Values

-4 -3 -2 -1 0 1 2

Scan Time (0 = Tornado Touchdown)

—Supercel Rot. Vel ——QLCS Rot. Vel

Diameter (Nautical Miles)

Supercell vs. QLCS:
0.5-Degree Diameter Values
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SPC Outlooks

Supercell vs. QLCS: SPC Day 1 Outlook (12007)
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SPC Watches

o All severe thunderstorm watches placed into “No Watch™ category for study.

Supercell vs. QLCS: Watch Frequency Supercell vs. QLCS: Watch Lead Time
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Warned Cas_e
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Lead Time:
Time of Tornado Touchdown — Time Warning
Issued
2250Z — 2216Z = +34 Minutes
(34 Minutes Before Touchdown)
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Lead Time:
Time of Tornado Touchdown — Time Warning
Issued 2315Z — 23232 = -8 Minutes
(8 Minutes After Touchdown)

Percent Event Warned (PEW) = 62%




NWS Tornado Warnings

Supercell vs. QLCS: Initial Lead Time Supercell vs. QLCS: Percent Event Warned
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iIronment — Preliminary Results

10 15 20 25

Figure 9: NARR 3 hr composite wind field at 300,

QLCS (right) tornado events.



iIronment — Preliminary Results

0 150 300 400 550 850

o

in m, MSL Pressure in Pa, and SBCAPE in J/kg for
supercell (left) and QLCS (right) tornado events.




Summary

e Traditional tornado warning training and methodology
has not accounted for QLCS tornadoes until recently

e Tornadoes from QLCS are dynamically and climato-
logically distinct from supercell-based tornadoes

e Out of 30 significant tornadoes in the Southeast from Nov
2008 — Apr 2010, 7 (22%) developed from QLCS

 Rotational velocity for QLCS vortices averaged 5-7kts
lower than supercells, but diameters were about the same

e Tornado warning lead time for QLCS tornadoes averaged
, While supercell events averaged

 Tornado warning PEW for QLCS tornadoes averaged
compared with for supercell tornadoes



Future Research

» Expand study (Thompson and

o Estimate warning thresholds for QLCS and
supercell tornadoes from superres radar
data

* Further investigate pre-storm environment
(instability, CIN, vertical wind profile) of
QLCS and supercell tornadoes
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