GBVTD-retrieved near-surface
vortex structure in a tornado and
tornado-like vortices observed by a
W-band radar during VORTEX2
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GBVTD is a technique for retrieving
vortex structure from single Doppler
velocity data.

e Single Doppler radars only
record the along-beam
component of motion in a
vortex.

Fourier decomposition on
concentric rings is used to
reconstruct the 2D or 3D wind
field (wavenumber 0-3
components)

Often applied to tropical .
CyCIOneS) bUt aISO tOrnadoeS. from Lee et al. (Mon. Wea. Rev., 1999)
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JRTEX2 recorded
lic supercell near
June, Kansas.

University of Massachusetts W-band radar
(UMass W-band)




Time-lapse video
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The W-band radar captured the entire life cycle
of the Tribune tornado, from genesis to decay.

1 03/23/2010 23:13:27 UMass-WD 0.7 PPl ZH 2 03/23/2010 23:13:27 UMass-WD 0.7 PRI VE
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Using GBVTD, we retrieved the vortex
structure in the Tribune tornado.

4%{:;.’. VT at 25 May 2010 23:20:09-23:20:09, 100 m AGL
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Wavenumber-0 component of V.
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The axisymmetric component of tangential velocity
increased (decreased) with the appearance
(disappearance) of a condensation funnel.
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On 26 May 2010, VORTEX2 targete
supercell in northeast Colorado.
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(2156:11) [To: all_teams] circ about 3 km s of 52 »
(2155:53) [To: DOWT all_teams] That's from DOW;
(2155:10) [To: all_teams] tip of hook 9 km, 120

from DOW

(2152:10) [To: all_teams] decent looking hook
feature 10 km @120 from DOW (moving)

(2150:24) [To: ALL_TEAMS] More on storm
motion:  Met motion has been toward MNE.
Individual cyclic circulations move toward NME.

S1E L

LOIE0LILE

(2148:21) [To: ALL_TEAMS] Storm motion has
been toward northeast last 2 hours. Mo reason to
expect anything different in near future.

(2132:56) [To: FC ALL_TEAMS] e-ne winds 5 kt at
our location

(2128:00) [To: ALL_TEAMS] SASSI troubles
continue here. Target storm is moving toward
Prospect Valley roughly.

(2123:47) [To: MWR FC RN1 UMW] They tor
warned that Mward maoving storm that was our
firsttarget... interesting

(2120:20) [To: ALL_TEAMS] FC's opinion is that
more viable meso is farther southeast than
warning indicates. Will annotate shortly.

(2119:13) [To: ALL_TEAMS] Back online after
SASSI crash. Mew tornado warning in target
SASSIv25Mayl0 storm, 3 mi south of Hudson, moving NE at 10 mpl
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s worth of data were

e mobile radars in this
oving storm.
ado was reported.
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1 05/26/2010 22:532:

the hook echo can be seen
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We analyzed the TLV data the same
way we did the tornado data.
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echo hole (WEH) za0as
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The maximum analyzed axisymmetric
tangential wind in TLV #4 was 15 m s™.

2010-05-26: Prospect Valley, Colorado TLV #4
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The 25 and 26 May 2010 vortices were
similar in size, duration, and |nten5|ty

1 09/25/2010 23:16:16 UMags-WD 0.7 PPI ZH

* Yet, one had condensation
funnels, the other did not.

e TLV #4 on 26 May appears
to have been a wealk,
invisible tornado.

 The difference may lie in
moisture availability.
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Definition of “tornado” from the
American Meteorological Society
glossary:

e “Aviolently rotating column of air, in contact
with the ground, either pendant from
a cumuliform cloud or underneath a
cumuliform cloud, and often (but not always)
visible as a funnel cloud.” (Glickman 2000)
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