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Results: Rotational Strength (AV)

Case Study: Denver, CO 21 May 2014

Photo Credit: Brad Nelson

km (AGL)

Tornadogenesis is still not a fully understood process
(Markowski et al. 2009, French et al. 2013)r
Some supercells appearing capable of tornadogenesis (low,
rotating wall cloud visible, and strong rotation evident on
radar) fail to produce tornadoes (Trapp 1999).

Understanding the mechanics that cause tornadogenesis
failure may provide better insight into tornado formation
This is the first full study devoted to examining volumetric
tornadogenesis failure a'f extremely high temporal resolution.

The low rotating wall cloud produced by the Denver Supercell.

1.0 Sossesssssssess VErtIcaI 707 * Storm formed in an ideal environment for supercells and tornadoes
ssscssssnssssses " 2 *  AIR Deployment Period: 20:25:52 - 20:33:21 UTC (Kurdzo et al. 2017)

* 54 volumes of data collected over the 449 s (~7.5 minutes) deployment

*  Strong rotation and RFD signature observed on radar,

*  Low, rotating wall cloud observed by many trained spotters

*  Funnel cloud/ brief tornado occurred (~20:30:30 UTC)

Analysis Method: Rotational Strength (AV)

AIR V; (15.0") 05- 21A2014 20:29:24 UTC ms”

A plot of rotation strength (AV) w/ respect to time for 12 of the elevations nnn/yzed in the Denver
Supercell. The strongest rotation is represented by green and gold colors. The approximate time of

the funnel cloud is denoted by the pink triangle.
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* Rotation strength i increases at lowest Ievels ("'100 m AGL) near time of funnel
* Intensity surge aloft (mid-level meso) precedes the funnel cloud
* No vertical continuity between Iow and mld Ievel rotation observed
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The AIR, and the Transmit/Receive “Fan Beam” pattern it uses to col/er:t data (Flgure 1 from . . .
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Kurdzo et al. 2017) -
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multiple elevations of data simultaneously - Low Leveloverien Analysis Method: RFD

AIR resolves the temporal scales needed to study short-lived
phenomena in potentlally tornadic storms
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A plot of radar radial velocities (w/ respect to tlme) observed in the rear ﬂnnk downdraft region of
the Denver Supercell. The highest velocities are represented by the green and gold colors. The
approximate time of the funnel cloud is denoted by the pink triangle

* Intense RFD radial velocities detected by radar aloft are nearly simultaneous with : : "\3

weakest observed values in lower elevations — indicates significant horizontal shear
* This happens near the time the low-level vortex was also observed
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Comparison af the original quahty controlled radlal velocity data, and the isolated
radial velocity data (> 20 ms") within the rear flank downdraft region.

Email Contact: kpittman@niu.edu
For a full list of references or the complete written
report on this study, please scan or visit:
sites.google.com/view/kylepittman/research-projects

*  RFD radial velocities (> 20 ms™!) were isolated at 16 different elevation
angles, to track how this feature evolved with time and height
This materlal is pamally supported by NSF Grants AGS-1560419 and AGS-1823478. Any *  Occurrence of these velocities was logged for each volume and elevation

orr lati expressed m thls material are those . - _hei . .
Nof the authors and do not necessarily reflect those of the Nati F angle analyzed, in order to create a time-height plot of RFD intensity
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