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OBIJECTIVES

1. How do Gulf of Mexico (GoM) sea surface temperature anomalies (SSTAs) and phases of the El Nino-Southern Oscillation (ENSO) influence winter (December, January, and February; DJF) significant (EF2+) tornado frequency and favorable environments?
2. Do more intense El Nino and La Nifia events lead to greater modulation of significant tornado activity and environments across the contiguous United States (CONUS)?
3. Does a particular ENSO index, such as the Oceanic Nino Index (CPC 2016) or Modoki index (Ashok et al. 2007), exhibit a stronger interrelationship with significant tornado variability?

MOTIVATION DATA
* Allen et al. (2015) and Cook et al. (2017) demonstrated that winter tornado frequency increases across the Midwest during La Nifia and across the Gulf * DIJF significant tornadoes were sourced from NOAA’s Storm Prediction Center storm report database (Schaefer and Edwards 1999).
Coast during El Nifo, but substantial tornado variability remains unexplained by ENSO. Unexplained tornado variability could be related to influences * Oceanic Nino Index (ONI; CPC 2016) was used to classify ENSO-neutral (-0.5<ONI<0.5), El Nifio (ONI=0.5), and La Nina (ONI<-0.5).
from GoM SSTAs (Molina et al. 2016), the degree of El Nifio or La Nina intensity, and internal variability of ENSO atmospheric and oceanic components. * NOAA’s NCEI Optimum Interpolation (OISST) and Advanced Very High Resolution Radiometer (AVHRR) daily temporal and 0.25°
* Significant tornadoes account for >95% of tornado-related fatalities and DJF tornadoes are rated significant more frequently than those of other seasons. spatial resolution SSTs were employed for analysis (Reynolds et al. 2007) and linearly detrended using least squares regression.
* DIJF tornadoes have a decreased diurnal cycle and are climatologically favored in the densely populated southeast CONUS, with long-term trends showing  32-km and 3-hourly temporal resolution North American Regional Reanalysis (NARR; Mesinger et al. 2006) was used to derive the
that risk exposure and tornado occurrence are increasing in the Southeast (Ashley and Strader 2016; Krocak and Brooks 2018; Childs et al. 2018). frequency of significant tornado parameter (STP; Thompson et al. 2003) 21 events, associated with significant tornado frequency.
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CONCLUSIONS

1. DIJF significant tornado frequency and favorable environments increase across the Midwest (Gulf Coast) during strong La Nifa (El Nifio) events, especially when concurrent with positive GoM SSTAs.
2. Strong ENSO events are related to increased significant tornado occurrences, but also exhibit high variability, with some coinciding with low significant tornado totals. Thus, strong El Nino and La Nifia events yield higher uncertainty in seasonal predictability.

3. ONI and Nifio-3 index relationships with DJF significant tornado activity are comparable, which contrast the inconclusive results of Nifo-1+2, Nino-4, and Modoki (Ashok et al. 2007) indices. yn@m@sciencebymaria
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