The Influence of African Easterly Waves on Atlantic Tropical Cyclone
Tracks and Landfall in Large Ensembles
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variables associated with AEWSs -
Longitude strongly with increased mid-tropospheric moisture across all five years.
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Ensemble-Mean Probability Differences (AEW Suppressed minus Control) Possible TC Genesis Mechanism in the Absence of AEWSs
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TC genesis for a TC case from an AEW suppression simulation
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* Preliminary analysis suggests TC precursors in absence of AEWs may be
related to disturbances from the Intertropical Convergence Zone (ITCZ).
« ITCZ precipitation increased in response to AEW suppression for all years.
« TCs can form from ITCZ wave breaking (Agee 1972):.
* Instabllities associated with deep-layer diabatic heating result in
shedding of vortices (Wang and Magnusdottir 2005) that can produce TCs.

Suppressing AEWSs produced statistically significant increases in total
Atlantic TC (10% - 26%) and landfalling Atlantic TC (16% — 44%) frequency.
« Consistent for above-average, average, and below average TC seasons.
« Supported by increased mid-tropospheric moisture, with minimal
contributions from vertical wind shear.
AEW suppression produced increased TC landfalls.
« Caribbean Islands, Southwestern Gulf of Mexico, Florida, and Carolinas
« Supported by a westward shift in TC genesis, with minimal contributions
from changes in bulk steering flow (not shown).
Preliminary results suggest that TCs form from disturbances associated
with the ITCZ in the absence of AEWS.
 The ITCZ is shifted northward and stronger in response to AEW suppression.
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Bayesian geospatial methodology estimates probabilities of at least one TC occurring for a given year (Rhoades et al. 2021). 50-member ensembles made it
possible to evaluate statistical significance (boxes = 95% confidence interval does not include zero & |Prob| > 0.05) of TC track and landfall responses.
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