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|. Infroduction

The southeastern United States is no stranger to tornado

ll. Data/Methods

« Collected AOD’s using Giovanni NASA database over specific regions using Combined Dark Target and Deep Blue AOD

outbreaks, but the ability to accurately predict them in regards at 0.55 micron for land and ocean (MODIS-Terra Daily 1° resolution) (Fig. 1 and Fig. 2)

to numbers and severity still has room for improvement. » Southern latitudinal boundary for the regions was held at 27°S, while the northern latitudinal boundary was varied for each
Circumstantial evidence exists for fornadoes in this region to be outbreak

episodically accompanied by smoke from biomass burning in « 20 outbreaks were analyzed with 24 ditfferent local National Weather Service soundings used via the Storm Prediction
central America. The proposed hypothesis is that adding Center mesoanalysis archive and University of Wyoming and collected Storm Reports to confirm the outbreak occurrence
smoke to an environment already conducive to severe over the time period from 2008 through 2016 (Fig. 3 and Fig. 4}

thunderstorm development can increase the likelihood of « Sounding data analyzed tor the STP include sbLCL, soCAPE, SRH O-1km, surface to 6km bulk shear

« STP was calculated using the above parameters; the AOD is plotted against soLCL (Fig. 5), 0-6km shear (Fig. 6), and
overall STP (Fig. 7)
Linear regression analysis was used with calculated trend line and correlation coefficient

ime Averaged Map of Combined Dark Target and Deep Blue AQD at 0.55 micron for land and ccean: Mean daily 1 deg. [MODI S-Terra MOD08_D3 vE] Time Averaged Map of Combined Dark Target and Deep Blue AOD at 0.55 micron for land and ocean: Mean daily 1 deg. [MODIS-Terra MOD08_D3 v#] O D b LC L
over 2011-04-15 - 2011-04-16, Region 8¢.6035W, 28.0835N, 75.7266W, 36 5889N over 2011-04-24 - 2011-04-25. Reaion 94,8867V, 20.5576N. 86.8008W. 36.6768N A versus S

tornado occurrence.

Previous studies have shown these aerosols have an impact on
the surface based Lifted Condensation Level (sbLCL) and the
0-6km Bulk Shear, both of which are components of the (_ ,
Significant Tornado Parameter (STP) (Saide et. al 2015). How _ .‘ s Yo e
does Aerosol Optical Depth (AOD), a measure of aerosols " ) |
abundance within a column of air, impact the magnifude and |
severity of tornado outbreaks in the southeast? Dissecting the | | o | s (R —— SR P =
STP intfo it's components of surface based Convective ' '
Available Potential Energy (sbCAPE), sbLCL, 0-6km Bulk Shear,
and O0-1Tkm Storm Relative Helicity (SRH) and analyzing those

with respect to the AOD could help in understanding the e - b . TR TR
. . . . igure |I. aly average across e igure Z. aly average across tne sou
relationship be’rweep dlomass bUI’ﬂIﬂg CIGFOS.O|S and tornado southeast on April 16™, 2011 on April 25™, 2011 Figure 5: AOD plotted against sbLCL with linear regression equation and correlation
outbreaks. Prior studies have focused on a single “super” S SPC Sform Fleporis for AETT /7. % SPC Sform Reporis for 04725711 coefficient
outbreak. Here we focus on a multifude of outbreaks with the po [T BT, N e o AOD versus 0-6km Shear
godal to capture a relationship between biomass burning (7 BRI N i RN IR :
aerosols and fornado outbreaks. [ % S T -\ CL LS . y = -5.7032x + 29.549

o '. ............................................................................ . ........................... S— R*=0.0117

[ll. Resulis
sbLCL and 0 to 6 km Shear show no correlation with AOD

« STP has a weak positive correlation with AOD
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Figure 3: Storm reports demonsirating the Figure 4: Storm reports demonsirating the

.. . . extent of the April 16™M, 2011 outbreak extent of the April 25", 2011 outbreak
. sbCAPE and SRH also show weak positive correlation with . =

AOD The equation for the Significant Tornado Parameter: , , — ; ;
Figure 6. AOD plotted against 0-6km shear with linear regression equation and

STP = (sbCAPE/1500 J kg') * ((2000-sbLCL)/1000 m) * (SRH/150 m? s2) * (BWD/20 m s!) correlation coefficient

V. Conclusions/Future Research AOD versus STP

The absence of clear correlation between the STP parameters and AOD suggests ' y =15.726x - 0.2152
1. The mechanism by which biomass burning aerosols from central America affect “super” outbreaks could be different 701582
from that of “regular” tornado outbreaks
2. Theresult is an artifact of our data analysis S I—
. More data analysis is needed with AOD retrievals from bboth morning and afternoon overpasses, verfical profiles of biomass e e :
burning aerosols, and detailed exploration of each term comprising the STP equation B N -
. Future research should also compare events analyzed during the biomass burning season with events analyzed outside of season,
with a more thorough analysis of the upper level dynamics
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