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Statement of Purpose

Results

A Recent major tornadoes have caused increasing interest in the
climate change implications for tornado frequency amgnsity

A May22,2011: an EF5 tornado hit Joplin, Missouri,
causing 158 direct fatalities and an estimatedc$2
billion dollars irdamage.

A May20,2013:an EF4 tornado hit Moor&®klahoma,
causing 24 direct fatalities (many of them young
children) and leveling or severely damage over 300
homes.

A Ourproject seeks to identify chanaes In patterns of tornado intensity,
frequency and distribution and link these changes to changes in
climate.

Figure 1. Moore, OK Tornada Figure 2. Lowering wall cloud in
May 20, 2013 Norman, OK on May 19, 2013
Introduction

A Tornadoegypically form from severe thunderstorms occurring in an

A

environment of high vertical wind shear and convective available
potential energy (CAPE; Brooks et al., 2013)
Climate change Is projected to change severe thunderstorm
environments In the following ways
A Increased temperatures may lead to increased evaporation,
iInstability and CAPE (Trapp et al., 2007).
A Reductions in surface albedo may reduce latitudinal
temperature gradientand vertical wind shegtPCC, 2013
Trappet al., 2007)
A Changes in atmospheric circulation patterns may change
storm tracks and tornado distribution®ffenbaughet al.,
2008).

Data and Methods
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Tornado reports were collected frothe US Storm Prediction Center's
(SPC's) Storm Data and "Storm Events" database 28P4) ,for the
period of 19540 2013

A Data quality is evaluated Byerboutand others (2006).
Temperature and precipitation grids were collected from the PRISM
ClimateGroup,Oregon StatéJniversity ( :
PRISM , 2014)
Annual trends were analyzed using a simple linear regresgest.t
Correlation between changes in tornado density, precipitation, and
temperature were analyzed using multiple linear regression

Figure 3. Total number of tornadoes per county during the period of £ 204 3. Surrounding figures show

the annual tornado density for EF1+ (red) and EF3+ (blue) tornadoes with accompanying trend lines for each

climate region in the contiguous US (except for Northwest).

Figure 4. (a) Number of EF1+ (red) and EF3+ (blue)
tornadoes per year for the contiguous US with
accompanying trend lines. (b) Number of days per year
with at least one EF1+ (red) and EF3+ (blue) tornadoes

Figure 5. Number of days with at least 4, 8, 16, and
32 tornadoes for contiguous US, with trend lines

Results

Figure 6. (a) Change in mean annual tornado density per county between the periods -df9B3bdnd
19842013. (b) Same as a, only for mean annual temperature. (c) Same as a only for mean annual
precipitation. (d) Counties where mean annual tornado density changes in the same direction as mean
annual temperature and mean annual precipitation. (e) Same as d only compared to just mean annual
temperature. (f) Same as d only compared to just mean annual precipitation.

Discussion
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Climate change could potentially manifest itself through changes in tornadc
frequency, intensity, or distribution.

The general tendency towards a decreasing number of days with tornadoe:
and the increase Iin days with multiple tornadoes mirrored findings by
Verboutand others (2006) and Eisner and others (2014) and is in line with
expectations for a warmer world.

We found a significant but weak correlation between Mean Annual Tornadc
Density and Mean Annual Temperature which indicates that climate change
does appear to be impacting tornado distributions but the relationship is far
more complex than a simple correlation between two variables.
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