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Introduction 
ÅImportance = decrease the false alarm rate and improve tornado detection

ÅFalse alarm rate (FAR) = ratio of tornado warnings with no confirmed tornadoes to 
the total number of tornado warnings (Brotzgeet al. 2011)

ÅC!w ƛǎ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ŀ ŦƻǊŜŎŀǎǘŜǊΩǎ ǎƪƛƭƭ ƻǊ ǇŜǊŦƻǊƳŀƴŎŜ ƻƴ ǿŀǊƴƛƴƎǎ

ÅFAR for the Memphis National Weather Service Forecast Office (NWSFO) from 
2012-2018 was 83%

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

ÅAverage FAR for the region was about 76.5% 

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

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



Literature Review 
ÅDavis and Parker (2014)

ÅStudy years from 2008-2011 over Mid-Atlantic Region

ÅHigh shear and low convectively available potential energy (CAPE) environments 

ÅwŀŘŀǊ ǎƛƎƴŀǘǳǊŜǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǎǘƻǊƳΩǎ ǇǊƻƎǊŜǎǎƛƻƴ 

ÅStatistical significance was found to help determine tornadic vs non tornadic vortices within 60 km of 
the radar for non supercells

ÅSmith et al. (2015) 

ÅStudy from 2009 to 2013 over the contiguous U.S.

ÅUsed rotational velocity (ὠ ) and significant tornado parameter to diagnose probability of tornado 
damage/rating

ÅPeak ὠ used during the life cycle of the tornadoes

ÅRelationship exists between 0.5-degree tilt, peak ὠ , and EF scale for all convective modes

ÅRogers et al. (2016)

ÅAnalyzed 138 Quasi-Linear Convective Systems (QLCS) from 2009-2013 over lower Mississippi River 
Valley

ÅFound mean rotational velocity for QLCS tornadoes between 31 and 35 knots consistent with Smith et 
al. (2015)



Study Area and Hypotheses 
ÅLocalizing the Smith et al. 

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

ÅAssessing 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 

Test Cases
ÅTornadic and non-tornadic storms from 2019

ÅLƻǿŀ {ǘŀǘŜΩǎ b²{ {ǘƻǊƳ .ŀǎŜŘ ²ŀǊƴƛƴƎ 
Verification (mesonet.agron.iastate.edu/cow/)

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

ÅEach warning was analyzed separately  

Å35 storms met the criteria

Confirmed Cases
ÅNWS Tornado Database 2012-2018 

(www.midsouthtornadoes.msstate.edu)

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

Å41 storms met the criteria

Tornado Rating and Tracks
2012-2018



Methodology

Storm Environment Data
Å!ƴŀƭȅȊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǇŜŎƛŦƛŎ ƘƻǳǊ ƻŦ ǘƘŜ ǘƻǊƴŀŘƻΩǎ 

formation

ÅParameters Analyzed:

ÅLifted Condensation Level

ÅLevel of Free Convection

ÅMixed-Layer CAPE

ÅSurface-Based CAPE

ÅEffective Bulk Shear

ÅEffective-Layer Significant Tornado Parameter

ÅFixed-Layer Significant Tornado Parameter

Å0-3 km Energy Helicity Index

Å0-1 km Energy Helicity Index

Nashville, TN Sounding
00Z, 3 March 2020



Methodology
Radar Data 

ÅReflectivity (top left)

ÅStorm Relative Velocity (top right)

ÅRotational Velocity computed 
from Storm Relative Velocity (Falk 
and Parker 1998)

ÅVrot = (| Vinbound + Voutbound |) / 2

ÅNormalized Rotation (not shown)

ÅCorrelation Coefficient (bottom left)

ÅDifferential Reflectivity (bottom right)

KGWX Radar
4/13/2019


