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Introduction

Almportance = decrease the false alarm rate and improve tornado detection

AFalse alarm rate (FAR) = ratio of tornado warnings with no confirmed tornadoe:
the total number of tornado warning8(otzgeet al. 2011)
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AFAR for the Memphis National Weather Service Forecast Office (NWSFO) from
20122018 was 83%

AOver the same time period, NWSFO Birmingham, Little Rock, and Nashville we
58%, 85%, and 80%, respectively

AAverage FAR for the region was about 76.5%

ATrainor et al. (2015) found that people are less likely to take protective actions
and seek shelter in areas with high FAR.

ABrotzgeet al. (2013), Donavon (2014) and Simmons and Sutter (2009) suggest
that high FAR could lead to higher fatalities.



Literature Review

A Davis and Parker (2014)
A Study years from 2008011 over MidAtlantic Region
A High shear and low convectively available potential energy (CAPE) environments
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A Statistical significance was found to help determine tornadic vs non tornadic vortices within 60 km
the radar for non supercells
A Smith et al. (2015)
A Study from 2009 to 2013 over the contiguous U.S.

A Used rotational velocityu§ ) and significant tornado parameter to diagnose probability of tornado
damage/rating

A Peakw used during the life cycle of the tornadoes
A Relationship exists between Odggree tilt, peako , and EF scale for all convective modes
A Rogers et al. (2016)

A Analyzed 138 Quasinear Convective Systems (QLCS) from-20a3 over lower Mississippi River
Valley

A Found mean rotational velocity for QLCS tornadoes between 31 and 35 knots consistent with Smit
al. (2015)



Study Area and Hypotheses

ALocalizing the Smith et al.
(2015) study to the Memphis
County Warning Area (CWA)
will improve tornado detection
and the decrease FAR across
the region.

AAssessing the combined radar
signatures and storm
environment data by region
may yield important differences
that impact tornado detection
and the FAR.
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Methodology

Confirmed Cases R

A NWS Tornado Database 202218
(www.midsouthtornadoes.msstate.edu)

A Tornadoes must have been within 65 nautical
miles from closest radar site and tracked one
mile or more.

A 41 storms met the criteria

Test Cases

A Tornadic and nottornadic storms from 2019
Verification (mesonet.agron.iastate.edu/cow/) F/EF 1

A Tornado warnings must have been within 65
nautical miles from closest radar site.

A Each warning was analyzed separately
A 35 storms met the criteria

Tornado Rating and Tracks
20122018



Methodology

Storm Environment Data

ALy el

formation
A Parameters Analyzed:

A Lifted Condensation Level
A Level of Free Convection

A Mixed-Layer CAPE
A SurfaceBased CAPE
A Effective Bulk Shear
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A EffectiveLayer Significant Tornado Parameter
A FixedLayer Significant Tornado Parameter

A 0-3 km Energy Helicity Index
A 0-1 km Energy Helicity Index

200p— =

100 KBNA  20200303/0000 (Observed)

2dNJ 2F GKS

N/ |

;W%FFE%WFF%FEE E o F

300 —-¢--
sS00F
700 - -
1619m 54 mps2
250 - A -. __LFC
LCL
1000 P ; -
SFC o
-50 -40 -30 -20 =10 0 10 20 30 40
FCL CAFE  CINH— TCT Ll LFC 38 SRH (m2/sZ) Shear (k) Mnlind SRW
SFi 413 16 0 2 1412 5204 SETTEm 3 cry T el
(IR + S ;s s EFCakem i % Tt B
FCET T4 Q 148 1048 2793 Eff Inflow Layer 154 i iRz 155015
i 445 - 055 280 E306 SFC-fk g .
= - C-Skm 50 25375 18513
FW=03Tn k=27 WHDG = 0.0 CEC R Layer) o oo 30
leanW = 9. 1g/ = = 1 Ll Lo ery B 2hoe38 sl
LouRH ?5_;5;-3 ConyT =84F ICAPES 2 Eff Shear (EBWD) a7 pi 17514
id = T4% mac I =1 ar = G e
DCAFE = B4] ESE = 0.0 ) . R S = 45 ma=2
DiownT = 51F MMP = 0.85 SigSvr = 10053 m3is3 Ston n Ve = =
Sfc-Zkm AGL LR = ko Himker =
I fkm AGL LR = 7.6 C/km Bunkers L 23036 kt
50 500mb LR = 7.0 C/km orfidi Downshear ZB3/T2 kt
T00-500mb LR = 7.2 C/lom orfidi Upshear = 2B22T kt

Nashville, TN Sounding
00Z, 3 March 2020



Methodology

Radar Data
A Reflectivity (top left)
A Storm Relative Velocity (top right)

A Rotational Velocity computed
from Storm Relative Velocity (Falk
and Parker 1998)

A Vrot = (l Vinbound+voutbound |) /2
A Normalized Rotation (not shown)
A Correlation Coefficient (bottom left)
A Differential Reflectivity (bottom right)

KGWX Radar
4/13/2019



