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1. Introduction

The Storm Prediction Center (SPC) has
maintained a database of tropical cyclone
tornadoes since the early 2000s (Edwards 2010;
hereafter E10). This database, known as TCTOR,
was created by comparing each potential tropical
cyclone (TC) tornado record in the U.S to
available surface and upper air maps, and
archived satellite and radar imagery to determine
if it occurred within the circulation envelope of
either a classified or remnant TC. Qualifying
events were segregated from the nationwide SPC
one-tornado (ONETOR) database and assigned
to their respective TC by name. National
Hurricane Center (NHC) best-track records
(HURDATZ2, Landsea and Franklin 2013) then
were examined for each tornado event, from
which the most recent 6-hourly central pressure
and wind intensity were assigned to each
tornado. More information regarding the
underlying methodology used to compile this
database is described in detail in E10, with
updated information available in Edwards and
Mosier (2022, hereafter EM22).

Forecasting tropical cyclone tornadoes has
evolved from largely climatology based to more
ingredients based in recent years (Edwards 2012,
EM22). However, climatology remains important,
especially at longer time ranges when the
mesoscale details are less certain.
Consequently, there was a desire at SPC to
increase the accessibility of TCTOR, which was
primary impetus for developing additional
visualization tools for the database.

2. Data and methodology

Data from SPC's TCTOR and the NHC’s
HURDAT?2 anchor the page. The TCTOR dataset
contains information  regarding individual
tornadoes as well as the strength and positions of

their associated TCs._HURDAT?2 provides each
TCs strength (via central pressure and maximum
sustained winds) and center location (via latitude
and longitude) on six-hourly intervals.

TCTOR already correlates tornadoes to six-
hourly center points available in HURDAT2.
However, an additional visualization was desired
which linked tornadoes to the “segment” of
HURDAT2 when they occurred. Here, a
“segment” is just a line connecting two
consecutive HURDAT?2 points. Whenever a TC
tornado occurred during the six-hour period
between points, that segment was labeled as
“tornado-producing segment”..

3. Webpage development and features

Initial discussion at SPC determined that a
webpage would likely be the most accessible way
to visualize the TCTOR dataset. This involved
polar-plot analysis—typically used in the
literature in frameworks relative to true north and
TC motion relative frameworks. Geographic
representation of the dataset was included as
well. A table with information about each tornado
is also provided. The columns of this table are
sortable. The maps and table are shown in Fig. 1.

Another highly desirable feature for this
visualization webpage was the ability to filter the
database. Numerous filters are available,
including TC-related characteristics such as TC
strength, TC direction, and TC speed. Filtering by
tornado-related characteristics such as tornado
distance from TC center, tornado time, and
tornado damage-rating is available as well. All of
these filters are shown in Figure 1.
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(+] Mindy-21 2021/09/09 0108 0 FL 30.16/-8445 30.18/-8447 0 0 83.00 50.66 52.00
(+] Ida-21 2021/09/02 0530 0 MA 41.74/-70.21  41.74/-7021 0 0 271.96 5945 68.00
(+] Ida-21 2021/09/01 2332 0 NI 40.31/-74.67 40347464 0 0 117.31 36.74 69.00
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Figure 1. Example screenshot of the TCTOR visualization webpage.



All TC Tornadoes (color coded by TC strength)
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Figure 2. Visualization from the webpage, with a north-relative polar plot on the left and a graphic map of
tropical cyclone tracks and tropical cyclone tornadoes on the right. Color coded by TC strength.
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Figure 3. Visualization from the webpage, with a north-relative polar plot on the left and a graphic map of
tropical cyclone tracks and tropical cyclone tornadoes on the right. Tornadoes are color coded by TC
direction at time of occurrence.



September TC Tornadoes (color coded by TC speed)
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Figure 4. Visualization from the webpage, with a north-relative polar plot on the left and a graphic map of
tropical cyclone tracks and tropical cyclone tornadoes on the right. Color coded by TC speed at the time
of tornado occurrence.

TC Tornadoes from Harvey 2017 (color coded by tornado-producing segment)

. Segment 38
. Segment 39
[l segment 40

D Segment 41
. Segment 42
|l segment 43

. Segment 44
. Segment 45
] segment 45

.Segmem 48
.Ssgmem 54
[l segment 55

Kansas City Cinannati
! S A Was
St Louis
Louisville
.
Rict
.
Naghville e Gr-’,—v’.—nsborla |
lahoma City o’ _ Raleigl
! Memphjs %2 Charlotte
Greenville

A

Dallas

.
.
°
.
Austin  ©

ntow‘o ':L”sg? n/‘

\.

‘e -
s®aoNew Orleans

D Seémen\ 56
. Segment 57
[l segment 61

. Segment 62
D Segment 63

]

.
Bfmingham Atlanta
4
.

Jacksonville

Orlando

Tampa

Miami

Havana

Figure 5. Visualization from the webpage, with a TC-motion-relative polar plot on the left and a graphic
map of tropical cyclone tracks and tropical cyclone tornadoes on the right. Color coded by tornado-

producing segment.




4. Example Usage

Several example images, shown in Figs. 2-5,
illustrate just a few of the different ways to
visualize the TCTOR database. Figure 2 shows
TC tracks and associated tornadoes, color coded
by TC strength. Tornadoes are color coded by TC
strength at the time of the tornado occurrence.
Figure 3 is similar to Figure 2, but color coded by
TC translation direction at tornado time. This
figure also illustrates using a “gray scale” for TC
tracks so that tornado locations are more readily
visible. Figure 4 is similar to Figs. 2 and 3, but
color coded by TC speed at the time of tornado
occurrence. Fig. 5 shows an example of the
“tornado-producing segments” discussed in
Section 2a. Using these segment helps to
determine the timeframe of the TC lifespan within
which a tornado occurred.

5. Webpage Location

These visualization tools are available on the
SPC website at
http://www.spc.noaa.gov/exper/tctor.
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