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· explanation of physical processes behind ground-level tornadogenesis within a supercell.
· charge separation found in large thunderstorms potentially serve to contract the preexisting angular momentum through the additional process of the electric force. 
· explains why tornado vortices begin at storm midlevel, building downward into ground-level tornadoes. 
· strength of the electric force compared to the required centripetal acceleration to maintain cloud midlevel tornado vortices is measurable as tornado vortex signatures (TVSs)
· model based on this geometry used to get a time estimate for tornado vortex formation.
· from this we identify a value for the threshold charge density that leads to tornadogenesis and tornado maintenance on the timescale of a few minutes. 
· ground-level tornadoes thrive in regions with high shear and large convective available potential energy (CAPE) . 
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	Abstract: 
	Recently, it has been theorized that lightning flash trends may serve as a possible indicator of impending tornadogenesis. 
It is well known that lightning flash rate is dependent on the convective strength of the thunderstorm, however, convective strength is not the sole factor for tornadogenesis. While much research has been done with cloud-to-ground (CG) lightning in tornadic thunderstorms, relatively little research has been performed with intracloud (IC) lightning due to a lack of data. In addition, several studies have focused on lightning trends within tornadic storms, but these trends have not been compared to those of non-tornadic storms to determine a potential difference. For this research, it was hypothesized that there is neither a correlation between tornadogenesis and CG flash rate, nor between tornadogenesis and total (CG plus IC) flash rate. More specifically, there are no systematic tendencies for CG or total flash rate prior to, during, or after tornadogenesis. To test this hypothesis, total and CG lightning trends were analyzed for five tornadic and five non-tornadic supercells. The timing of peaks and lulls in the lightning trend relative to the occurrence of mesocyclones for non-tornadic cases and tornadoes for tornadic cases was recorded and compared. Results indicate that no trend in the total or CG lightning trends exists relative to the occurrence of a tornado or mesocyclone. However, when examining the trends in the 30 minutes prior to the first tornado of each case, results showed an increasing trend existed. A secondary objective of this thesis was to compare time series of various shear parameters from the WDSS-II Mesocyclone Detection Algorithm to the lightning trends to determine if a correlation exists. Results were varied indicating that no correlation exists between lightning and shear.
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