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Data and Methods

« Hypothesis: Strong ambient deep-tropospheric vertical wind shear — 1)
enhances tornado frequency and 2) concentrates tornadoes in downshear
quadrants of TC

« Tornado data: Storm Prediction Center TC Tornado data (Edwards 2010)
includes TC tornadoes from 1995-2017 (N=1264 Tornadoes, 83 TCs)

« TC track data: National Hurricane Center Best-Track data for TCs from
1995-2017 (Knapp et al. 2010)

 Ambient deep-tropospheric vertical wind shear data: calculated from
ECMWEF ERA-Interim reanalysis following Davis et al. (2008):

1. Compute ambient wind field at 850-hPa and 200-hPa by removing
irrotational and nondivergent TC winds within 500 km radius of TC center

2. Compute 850-200-hPa vertical wind shear from wind field without TC
and average within 500 km radius of TC center
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Data and Methods

« TCs are separated into two ambient deep-tropospheric vertical wind shear
categories (e.g., Molinari and Vollaro 2010):

1. Strong ambient vertical wind shear: =10 m s™
2. Weak-to-moderate ambient vertical wind shear: <10 m s

« Analysis will assess sensitivity of tornado frequency and location in TCs
binned according to strong or weak-to-moderate ambient vertical wind shear
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Tornado Location Dependence on Ambient Vertical Wind Shear
4N502 1264 Tornadoes, 83 TCs

_g L _I J_J._J..q- VA

i

0 5 10 15 20 25 30 35 Oggg
Ambient Vertical Wind Shear Magnitude (m S_l)

0

W
S 300 1
5 150 -
= 0
CQD) Upshear |-
Left |
O -~
e,
<
= Downshear | .
EO Left > %
G - N
O S
- Downshear | | >
2 Right | =
D) — T~~~
= Upshear | DS
ks Right | I T T
D
o
—
<
QO
=
N



Motivation Background Results Summary

Tornado Location Dependence on Ambient Vertical Wind Shear
4N502 1264 Tornadoes, 83 TCs
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Tornado Location Dependence on Ambient Vertical Wind Shear
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Tornado Location Dependence on Ambient Vertical Wind Shear
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Strong Ambient Shear
a)

Downshear
Le
Upshear
Left. (TVV
Upshear [\ \/ \/
Right vV
Dowpshear
ight
Area of Potential ‘Area of Likely i Tropical Cyclone
Tornado Occurrence Tornado Occurrence , Ambient Shear Vector mmmp

Strong ambient shear: 1) more tornadoes Weak-to-moderate shear: 1) fewer
and 2) tornadoes exclusively occur in tornadoes and 2) most, but not all
downshear quadrants tornadoes occur in downshear quadrants



