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Introduction Results: TC Relative Distributions of Tornadoes and Waterspouts Summary & Discussion

TC-Relative Tornado [?\Iistribution 2013-2023 TC-Relative Waterspout Distribution 2013-2023 We Compared the radar, lightning, and TC-relative
N . o« e
. - Both TC tornadoes (Fig. 1) characteristics of TC tornadoes and waterspouts.
and waterspouts (Fig. 2)

favor the Northeast quadrant
in the TC-relative framework

Motivation:

- There are no recent studies of tropical
cyclone (TC) waterspouts. TC waterspouts
present a greater hazard if they move
onshore and become tornadoes.

From this analysis have concluded:
1. The TC relative location of TC tornadoes is more
consistent than TC waterspouts (Fig. 1 & 2).

TC tornadoes are often weak EF 0/1 125 3
(Edwards 2012) : - - TC waterspouts have much 2. Both TC t(.)rnad.oes and TC waterspouts tend to
- 1002 s D e have few lightning flashes. There is a larger
5 2 more variability than TC ) : :
TC tornadoes favor the northeast : L trornadoes percentage of TC waterspouts with no lightning
quadrant of the TC and usually occur in " S 5 ' (Fig. 3).
the TC’s outer rainbands (Edwards 2012). - The sample size of TC 3. Magnitudes of rotation are larger in TC tornado
TC tornad}c cell.s tend to be shallow and waterspouts is significantly storms. TC waterspout rotation magnitudes are
have few lightning flashes (Edwards 2012, smaller, therefore specific skewed towards low values (Fig. 4).
Alford et al. 2023, Schenkel et al. 2023). cases have a ]arger impact, 4. Larger rotation magnitudes favor the northeast
. . Figure 1: TC-relative distribution of TC tornadoes. Shading Figure 2: As in Fig. 1, but with TC waterspouts. quadrant for TC waterspouts while TC tornadoes
Ob] ective: indicates the number of tornadoes. : ’

- Determine how TC waterspouts and have no obvious preference (Fig. 5 & 6).

tornadoes differ in their location, Results: Lightning & Radar Data Associated with TC Tornado and Waterspout Supercells | Implications:
lightning, and radar characteristics. - The variable distribution of TC waterspouts may

Percentage of ENTLN Hashes for TC Toradoes and Waterspouts AzShear Distribution for TC Tornadoes and Waterspouts 2013-2023 | - Supercells producing TC indicate the northeast quadrant is not a standard

[ Tornadoes

—e e tornadoes and waterspouts for TC waterspouts (Fig. 1 & 2).
usually have few lightning

Hypotheses:

1. We expect TC waterspouts to have low - Traditional Azimuthal Shear warning thresholds for

3.We expect fewer lighting flashes with TC
waterspouts.

-
(&)

- TC tornado supercells have waterspouts with weak rotation values (Fig. 6).

higher AzShear values than Future Work
storms producing TC

magnitudes of lightning and radar-derived 30 flashes (Fig. 3). TC tornadoes may be too high for TC waterspouts
variables when compared to TC tornadoes. . .
W e erelntive locations £ 25 - A higher percentage of TC (Fig. 4).
2-W aet sfspeoclitssl?li c?iorn;?ozzlve ocations tor = waterspout supercells have no | - TC waterspouts with higher rotation values may
b ' = lightning (Fig. 3). indicate different dynamical processes from
3

Percent of Tornadoes/Waterspouts

- Our next steps will include analyzing the warning

Data & Methods waterspouts (Fig. 4). data for TC tornadoes and waterspouts
D.ata: - The difference in means is - This analysis can be used to establish
Timeframe: 2013-2023 4.867 st and is statistically : y
- TCs: National Hurricane Center Hurricane ST T T \Umber of Flashes Tornadoes Waterspouts Si. nificant at the 95% differences between TC tornadoes and
(0)
Track Data (HURDAT2) Figure 3: Histogram displaying the percentage of TC tornado and : T AL : : S 5 . ) Waterspouts SO they can be better
1l : red with each ber of ENTLN Figure 4: Violin plots displaying the distribution of AzShear values for COIlfl d ence ] evel (Fl 4) d d d di d
TCT d . St Predicti Center TC waterspout supercells ell.ssl(l) 01?1te ﬂWlJL catl Hmber o TC tornado and waterspout supercells. The box and whisker plots 5 ) understood an pre 1cted.
ornadoes. storm rrediction Lenter ightning tlashes. include the median, upper and lower quartiles, the maximum, and the
Tornado Dataset (499 TC tornadoes, 40 TCs) minimum, excluding outliers.
TC Waterspouts: NCEI Waterspout - In the TC-relative framework Tornado AzShear Distribution, TC-Relative 2013-2023 Waterspout AzShear Distribtdtion, TC-Relative 2013-2023
Reports, QC’ed Data (91 TC waterspouts : ’ -
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