An Updated U.S. Geographic Distribution of Concurrent, Collocated Tornado and Flash Flood Events
And a Look at those Observed During the First Year of VORTEX-SE
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INTRODUCTION Southeast U.S. Climatology and Classification 31 March 2016 Dermott, AR TORFF during VORTEX-SE

« While both tornadoes and flash floods individually present public hazards, when the
two threats are both concurrent and collocated (referred to here as TORFF events,
short for “tornado and flash flood”), a unique set of concerns arise that can further
jeopardize public safety.

Question to investigate:

Questions to investigate:
What were the meteorological characteristics of this event?

How often do TORFF events occur in the U.S. and the Southeast? What
meteorological characteristics distinguish TORFF and TOR events in the

. _ . Southeast?
 Among these unique concerns for dual threat scenarios is a conflict between
recommended lifesaving action for each individual hazard, which can increase
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Fig. 1: (a-e) Geographic distribution of concurrent, collocated tornado and flash flood events from 2003 to 2015 (colored by month) during the overnight hours and into March 31st.
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Table 2: Results of the mean LSAs calculated in this study. The TORFF_SE (TORFF_AIl) row depicts the mean anomaly from the  Highest modeled rain rates occurred coincident with regions of the highest updraft helicity
sample of identified TORFF cases within (CONUS) the S.E. U.S. compared to the climatological environment. The DIFF row throughout the system’s life cycle (Fig. 5b).

represents the difference in the mean LSAs between identified S.E. (269 cases) and CONUS (1015 cases) TORFF cases over
2003-15. Positive values indicate that TORFF_SE events were more positively anomalous. Anomaly differences statistically
significantly different from zero (a = 0.05) are depicted in boldface; differences significant at 99% are additionally underlined;
differences significant at 90% are italicized.

« The modeled precipitation accumulations were correlated with rotating updratfts in this case.

DATA AND METHODS

« Expanding on methods in Nielsen et al. (2015, WAF), the spatial intersections of *- « This LSA method in Nielsen et al. (2015) showed that TORFF events, compared to TOR -
tornado tracks and various radii centered on flash flood local storm reports (LSRs) cases, are characterized by stronger synoptic-scale forcing for ascent, stronger meridional CONCLUSIONS and ACKNOWLEDG EM ENTS
within 3 hours of one another were identified over the U.S. and the Southeast from vertical wind, and more low-level moisture. Here we isolate any differences in the Southeast. 560 TOREF 4 in the South Yy 003.2015. which or ab
o _ signals for synoptic scale forcing for ascent than TORFF events aggregated CONUS wide ° y period. , _
« Two complementary methods were employed, similar to Nielsen et al. (2015), to (i.e., TORFF_All in table 2; see terms in Table 2 highlighted by blue box) « Southeast TORFF events seem to be characterized by higher shear, especially at low-levels, and
- " T — ’ . 2 . ' stronger synoptic scale forcing for ascent than other TORFF events around the country.
explore the meteorological conditions that separate TORFF from tornado only events » Over the Southeast, TORFF events are associated with high moisture throughout the column . The Dermott. AR TORFF event. observed during the 1% vear of VORTEX-SE. was characterized
(TOR): a full field analysis using the North American Regional Reanalysis (NARR; relative to the mean, but the standardized moisture values are comparable to TORFF events . ! e "y y !
M . t al. 2006. BAMS dl | standardized I LSA ted that | N 1 the United Stat t i Table 2 hiahliahted b 5 by intense 0—1km shear and rotation on various scales.
§SS|nger etal. ’ ) .an ocal standardized anomalies ( S) were create at occur eisewhere in the United states (see erms in 1able = nighlighted by green OX). * Future work includes investigating the influence of rotation on precipitation processes that lead to
using NOAA’s Second Generation Global Ensemble Forecast System (GEFS/R; « Southeast TORFF events are characterized by higher meridional winds speeds at all levels, extreme rain rates.
Hamill et al. 2013, BAMS) to asses local departures from climatology. ?lgher mid-troposphere wind speeds, and hlghe)r vertlcalowmd shear, especially at low-levels «  For more information about TORFF events and methods described here see Nielsen et al. (2015):
: : , - : . see terms in Table 2 highlighted by orange box), than TORFF events that occur in other “Double Impact: When Tornadoes and Flash Floods Threaten the Same Place at the Same Time”
* Amodeling case study, using a member of the NCAR’s real-time convection allowing regions of the country. Speaks to the importance of the lower-level jet in the Southeastern DOI:10.117p5NVAF-D-15-0084.1
ensemble (Schwartz et al. 201 5_’ WAF), Otf the Dermott, AR TORFF event that United States. « The authors would like to thank Glen Romine for help initializing the model run and NCAR for
occurred on 31 March 2016 during the 15! year of VORTEX-SE was also performed. « Convective instability for TOBFF events in the Southea.st is lessened compared to TORFF providing computing resources. Research for this project is supported by NOAA Award
events that occur CONUS wide (see terms in Table 2 highlighted by magenta box). NA140AR4320125, Amendment 26 and NSF Graduate Research Fellowship Grant
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