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Disclaimer

The opinions and views expressed by the authors in this report are theirs alone and do not
represent the view of any funding agencies. All information in this repbelieved by the authors

to be factually correct, but readers should use any information contained herein at their own risk



Summary

A deadly tornado occurred in Central Arkansas on April 27, 2014 (Subsequently referenced
asiMayfl ower o tornado) <c¢laiming the Idustans of
tornado wind loadings as well as better forecasting of tornado paths for issuing timely warnings
necessitates better understating of rgraund tornado behaviointeraction with complex, hilly
terrain influences both the path and grodexkl intensity of tornados. However, tornado damage
in hilly terrain is not well documented because hilly terrain is typically less populated and less
accessible. The topographpag the damage track of the Mayflower tornado varies substantially,
providing a unique opportunity to study how interaction with hilly terrain influences the ground
level strength and path of tornados.

The present study utilizes-freld investigation fom the University of Arkansas (UA) and
National Weather Service (NWS) teams to document the grmwedtl path of the Mayflower
tornadothrough hilly terrain. Aerial photography from the Civil Air Patrol (CAP) and satellite
images from NASA and Google Eardine also used to document the tornado path through less
accessible terrain. This study focusses on identifying how interaction with hilly terrain influences
the damage produced by the tornado as well as the ground level tornado path. Specific case studies
are used to illustrate how hills and other elevated topography are able to shelter surrounding
regions from higkvelocity tornado winds.

Generally speaking, hilly terrain disrupts the rgaound tornado vortex, hence it causes
less damage in hilly tenirmthan in flat terrain. Furthermore, the tornadic flow follows the path of
least resistance, hence it seeks to travel from high to low elevations. Findings supporting these

general statements are summarized within the body of this report.



Chapter 1: Introduction

On April 27, 2014, a deadly tornado occurred in Central Arkansas. Radar data indicates

that the tornado f or meFdurealtl) at approaitnadtety @:06fPRI@and( | nd i

travelled nortkeast before dissipating at the approxenaty | ocati on fHfn260 at
2014). The tornado damage track is 41 miles long, hitiecaverage forward speed of the tornado
was 35 mph. Documented tornado damage of up
documented, hence the approaie maximum tornado wind speeds were approximate 2066

mph. Trained spotters indicate that the tornado reached maximum width of uphalbrele
(NWS, 2014b) near the town of MaFRgiré lolwdeen AR,
fatalities were caused by the tornado (ArkansasOnline, 2014) as indicated by calleigisréen
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Figure 1.1: Tornado damage track defined by the NWS (2014a) with callouts indicating the
locatiors and numbers of fatalities.

The NWS damage track is illustrated kigure 1.2, where colored gradients indicate

different EF intensity scale damage ratings. There is substantial variation in the EF damage rating
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along the damage track. The NWS damage investigation focusses onlycumenbing the

damage but does not explain the cause for the variation in damage along the tornado damage track.
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Figure 1.2: Tornado damage path reported by NWS (2014b).

This reportfocusses on documenting the interaction between tornados and complex terrain,
or more specifically, the interaction between tornados and hills. Damage to structures and
vegetation is recorded along with the elevation of the path along which the dameapuiseg.

The tornado damage track documented by the University of Arkansastédm) from field
investigation is marked by the red linekigure 1.3 The UA path is 41.3 miles in length and

agrees with the path marked by the NWS damage investigatioovpyteie). This gives additional
confidence that the UA teamdéds field investiga
t he t ogroundlevel pash The blue line illustrates the tornado path as measured by radar; it

is evident that thgroundlevel tornado path may vary greatly from the path indicated by the top

of the tornado vortex in the sky.

The tornado damage track established by the UA field investigation teardrawe in
Figure 1.4 along with the elevation profile along thendiage path. The topography varies
substantially along the tornado damage track. There is little documentation of the influence of hilly
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terrain on the strength and path of tornados, because hilly terrain is typically less populated and
more difficult to acess. However, the current study capitalizes on an excellent opportunity to
investigate and document the influence of hilly terrain on the path and giexgldntensity of a

tornado.
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Figure 1.3: Tornado damage pathsported by UA damage investigation, NWS damage
investigation, and radar.
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Figure 1.4: Tornado damage track from UA investigation along with elevation profile.

7



The present report investigates damage along the Mayflower tornado path summarizing
data fromfive primary sources:
1. Photographs taken in the field by the UA team.
Photographs taken by the NWS from Little Rock, AR (NWS, 2014a).
Aerial photographs taken by the Civil Air Patrol (CAP, 2014).
Satellite images of the tornado damage path (NASA, 2014).

a r 0N

Images of the damage path {poenado taken from Google Earth, which is additionally
used to gather elevation profiles along he tornado damage path.

The damage investigation focused on six primary sights along the tornado damage track, which
are illustratedn Figure 1.5and numbered belovDther potential sites for damage investigation
could not be accessed due to their remoteness and lack of accesBheatddsequent six chapters
outline observations at each of the six damage sights. The final chagtntent outlines the
influence of hilly terrain on the tornadods
case studies of sheltering provided by hills and elevated structures to vegetation and structures

located behind.

Figure 1.5: lllustration of the UAdefined tornado path and identification of the six damage
investigation sights.
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Site 1: SoutiVest of Arkansas River & Lake Maumelle Area
Site 2:Plantation Drive Area

Site 3:HWY [-40 Crossing (Mayflower Area)

Site 4: Lake Conway rea

Site 5: Tower Road Area

Site 6:Williams Lake & Vilonia Area



Chapter 2: Site 17 South-West of Arkansas River & Lake Maumelle Area
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Figure 2.1: lllustration of the starting location of the tornado damage tract (NWS, 2014).

The area is sparsely populated, and aerial photographs provided by NASA do not clearly

show the damage trail. However, damage documented by thersity of Arkansas (UA) team,

the National Weather Service (NS), and the Civil Air Patrol (CAP) allows accurate establishment

of the tornado damage track. Damage documented by these three respective sources is provided in

Figures 2.21 2.4. All three damage investigations indicate that the tornado travelled along the

same path.
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Figure 2.2: Damage documented by the UA team.
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Figure 2.3: Damage documented by NWS (NWS, 2014).
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