Diurnal Variability in Tropical Cyclone Tornado Occurrence
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Motivation

e TJornadoes account for 3% of fatalities in
landfalling tropical cyclones (TCs; Rappaport
2014);

e Prior work has shown a pronounced peak in
tropical cyclone tornado reports during the late
morning into the evening (McCaul Jr. 1991;
Schultz and Cecil 2009);

e Moreover, there is weaker diurnal variability
associated with tornadoes in the inner TC core
(i.,e., <200 km from TC center) compared to
those in the outer region (i.e., =200 km from TC
center; Schultz and Cecil 2009);

e However, the spatial variability of the diurnal
cycle of TC tornadoes has not been
well-documented;

Objective and Hypothesis

Objective: This study aimed to examine the
diurnal variability in the location of TC
tornadoes. We hypothesize that the tornadoes
that occur either further from the TC center or
the coast have stronger diurnal variability.

2. Methodology

Determine the sensitivity of diurnal variability in tornado

Overview

occurrence with distance from TC center.

distance from TC center (km)

distance from TC center (km)

distance from TC center (km)

distance from TC center (km)

distance from TC center (km)

Figure 1: TC-relative plot of
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coordinate separated into 4-h LST bins. Range rings are every 100 km.

Synopsis

1. Outer region of northeast quadrant shows great variability in tornado occurrence
with a sharp peak in activity concentrated between 12-16 LST (Fig. 1);

2. Inner-core diurnal variability is comparatively muted in easter (Fig. 1);

3. Variability is strongest between 100-500 km from TC center with the sharpest
peak at the 300-400 km radial bin (Fig. 2);

4. Peak occurrence of tornadoes also differs slightly among radii with a 12-14 LST
peak for the 100-300 km bin, and 14-16 LST for the 300-500 km bin (Fig. 2);
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Figure 2: Distribution of the number of tornadoes stratified by their distance from TC center
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Fig. 5: As in Fig. 1, but for coastal tornadoes
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Fig. 6: As in Fig. 1, but for transition tornadoes

350
distance from TC center (km)

700

350

Fig. 7: As in Fig. 1, but for inland tornadoes

4. Results: Diurnal Variability in Geographic Location of Tornadoes 6. Summary and Discussion
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Figure 3: Map view of the number of TC tornadoes stratified into 4-h LST bins. Figure 4: As in Fig. 2, but stratified by TC tornado distance from the coast.




