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1. Introduction & Goal 3. Methodology
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An important goal of NWS warnings is to elicit a proper safety response Used in this study were one-hour Rapid Refresh (RAP) Bufkit data interrogated in . ‘ ?‘a; w
from the public, one that ideally alighs with the forecasted threat. Toward SHARPpy to analyze near-storm environments as close to tornado occurrence time ;’7' . 35 | oL ]}
achieving this goal for tornado warnings: and location as possible. Archived radar data were analyzed in the GR2Analyst i v ¥ 4 S e
software. Approximately 200 tornadoes from August 2016 - April 2017 were "+, |, e 1 vl ek
 Numerous studies resulting in published research articles linking analyzed. Environment characteristics like instability and kinematics that had | ———————;_ ZAVE LV N é CER
environmental factors or radar observations to tornado intensity. stronger correlations® to tornado intensity were found, and then the data was : N f“h, LLELILLY SO Dol il
divided into nine bins. Radar data, including rotational velocity (Vr) and tornado el oo =T T R L ,
* Doppler Radar advancements, including dual-polarization upgrade, debris signatures (TDS), along with storm modes and longevity were tabulated for | ,
improved spatial resolution, and enhanced Ilow-level scanning each bin. ——

strategies increasing temporal resolution.

 |Impact-Based Warning (IBW) tags have been included in some NWS
tornado warnings to convey the potential for more significant damage

from an expected strong to violent tornado. 4- Data AnalySiS & ReSUItS

Significant Tornado Days

One goal of this IBW approach is to stress the greater impact of the EF-2 25 Tornadoes, 7 Significant 19 Tornadoes, 6 Significant 14 Tornadoes, 5 Significant
G0 and EF-t tomadoss  Studies need to be incorporated. into Avg. Vr: 41kt Sig: 41k Av. Vr: 44 kt Sig: 72 ki AV Vr: 52 Kkt Sig: 60 kt
e aratioral decition makin : o m e P 19% Supercell Vr Std. Dev.: 16 kt | 63% Supercell Vr Std. Dev.: 17 kt | 90% Supercell Vr Std. Dev.: 19 kt
P g : 81% QLCS TDS Frequency: 22% | 37% QLCS TDS Frequency: 37% | 90% QLCS TDS Frequency: 21%
Avg. TDS Height: 1.4 k ight: : ight: 4.
Integrating both environmental factors and radar was the approach of Avs. Path Ifn th§ 1?)'% ;i m " Avs P thAIY s Tfl)qs ;I_glih& 4 km Avg Pathpl‘_vegn;t?rs gzlgh;m4 L
this study, with a goal of giving NWS warning operators an idea of what to 444 m?/s? & ChL . Ve. Fath Length: 25.5 xm : ——
expect for radar behavior and trends given the environment, and in the 14 Tornadoes, 2 Significant 21 Tornadoes, 7 Significant 17 Tornadoes, 8 Significant
future a possible predictor toward tornado intensity. Avg. Vr: 45 kt Sig: 52 kt Avg. Vr: 49 kt Sig: 56 kt Avg. Vr: 45 kt Sig: 50 kt
36% Supercell Vr Std. Dev.: 12 kt | 62% Supercell Vr Std. Dev.: 9 kt | 71% Supercell Vr Std. Dev.: 15 kt
64% QLCS TDS Frequency: 14% | 38% QLCS TDS Frequency: 24% |29% QLCS TDS Frequency: 41%
. . . Avg. TDS Height: 2.5 km Avg. TDS Height: 3.3 km
2' Operatl0na| Cha"enges & MOthﬂthn 299 m2/s? Avg. Path Length: 9.6 km Avg. Path Length: 13.6 km Avg. Path Length: 8.1 km
Significant tornado environments for a region can often be recognized in 14 Tornadoes, 3 Significant 14 Tornadoes, 4 Significant 24 Tornadoes, 15 Significant

the hours and even days in advance. However, even in significant tornado
environments, there is variability in storm structure and persistence, and
if tornadoes do result they are rarely all EF-2 and stronger.
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environments in this study. Sig. Torado Days
While non-significant tornado @ Significant Tomadoes
event days often did have
operationally-useful spread
from most significant days,
there were also many EF-0 and
EF-1 tornadoes during the
stronger event days

Right: The spectrum space of Instablity & 0-3km Helicity Spectrum Space
August 2016 - April 2017 U.S. Tornadoes

* More persistent radar sighatures and longer-lived tornadoes occurred in the presence of both higher instability and helicity
* A higher percentage of the tornadoes being from a QLCS storm mode were found in moderate to high helicity and low instability
* There was spread in Vr across the board, but it was noted that EF-2 tornadoes on average had 8 kt higher Vr than non-significant
 Tornadoes in this study with lower instability had very limited TDS occurrence, and the greater the helicity in those cases then

the Vr difference between significant and non-significant tornadoes approached zero.
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Left: Snapshot of the 2016 Nov 30 multiple tornado
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