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EXECUTIVE SUMMARY  

 

A significant outbreak of severe thunderstorms spawned ten confirmed tornadoes that rapidly 

moved through Oklahoma, Kansas, Iowa, Arkansas and Louisana on Sunday, 27 April 2014. One 

particularly damaging system produced a tornado on the ground for almost 80 miles, causing 

catastrophic damage to the towns of Mayflower and Vilonia. Preliminary reports indicate this 

tornado will be rated at least EF-3.  Sixteen direct fatalities have been reported for 27 April, 2014 

alone, 14 of which occurred in the towns of Mayflower and Vilonia. The other fatalities occurred 

in Quapaw, OK (1 fatalities) and White County, AR (1 fatality). This is part one of a two-part 

report, as the severe weather from 27 April, 2014 continued through the 28
th
 and 29

th
 as well. 

Summaries of the most recent tornadoes will be provided once they are completed. 

The damage was similar to expected patterns observed in previous tornado outbreaks.  In the 

worst hit areas, trees were toppled, stripped of leaves and branches had their bark removed.  Of 

the constructed buildings, light-framed wood residential structures suffered by far the worst, due 

to the greater numbers of houses in the path as compared to other structures, and because these 

houses in general were not constructed to resist high winds.  Houses were ripped off their 

foundations in several towns, and in a few instances (Vilonia, AR), new slab-on-grade homes 

were swept clean.  A school building under construction (85% completed) in Vilonia, AR 

collapsed.  

Stronger buildings can be built quite economically today that would mitigate some structural 

damage and improve life safety protection in our homes. It is up to communities and their leaders 

to decide whether they wish to pursue such resilient and sustainable approaches to construction 

or whether to continue with the status quo. These solutions come at a price, yet to be determined 

and accepted.  Engineers and scientists are working together to gain a better idea of the 

appropriate design loads, and to develop cost-effective technologies that can resist those loads.  It 

is up to society, people at large to determine what costs are acceptable to reduce the risks and 

minimize economic losses from tornadoes.   
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BACKGROUND  

The Spring 2014 tornado season has started slowly, with only 92 confirmed tornadoes touching down 

from January through April 19
th
, 36% of the median number of tornadoes by this point and the lowest 

total through April 19
th
 in over 60 years of records. There were also no fatalities in the US from tornadoes 

as of April 26
th
, the longest fatality-free start in 99 years.  

The National Weather Service models recognized the impending instability conducive to a significant 

outbreak however, with the Storm Prediction Center releasing the following 27 April Convective Outlook 

on 25 April at 730am (Figure 1). The outlook product stated that the atmospheric conditions would be 

conducive to supercells capable of producing hail and strong tornadoes. 

 
Figure 1. Day 3 Convective Outlook by SPC for April 27 showing likelihood of severe weather 

 

TIMELINE  

The timeline of events in the 27 April, 2014 outbreak is illustrated in the tweets below. Social media has 

become an important tool in documenting real-time weather reports. 
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SUMMARY OF IMPACTED TOWNS  

A total of 30 tornado reports have been confirmed on April 27 by the SPC in seven states and 16 counties. 

At least 16 fatalities have been confirmed, 14 in Arkansas, 1 in Oklahoma and 1 in Iowa. Regrettably, the 

number of tornado-related fatalities increased to 25 with the continuation of the outbreak on 28 April, 

2014. At this time, damage survey teams have not yet completed documenting the damage and providing 

EF-Scale estimates for most of the tornadoes. A map of the 27 April, 2014 tornado reports is provided in 

Figure 2.  
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Figure 2. Map of tornado reports for 27 April, 2014 

 

Preliminary reports indicate that the heaviest damage was sustained by the towns of Mayflower and 

Vilonia in Arkansas, Quapaw, OK and Baxter Springs, KS. The information that is known about the 

damage to these towns is summarized below in Table 1. 

Table 1. Summary of major impacts from 27 April, 2014 tornadoes 
Time City  State EF-

Rating 

Fatalities Injuries  # of 

Buildings 

6:32PM Quapaw OK 2 1
1
 6

1
 60

1
 

6:35PM Baxter Springs KS 2 0
2
 25

2
 100

2
 

8:25PM Mayflower AR 3 5
3
 

> 100
3
 ~3,000

4
 

9:01PM Vilonia AR 3 10
3
 

1
 http://www.tulsaworld.com/news/state/tornado-hit-oklahoma-town-of-quapaw-without-warning/article_6600b47b-

e60a-562b-9ff5-ab6daea30e22.html 
2
 http://www.wsmv.com/story/25358045/tornado-leaves-path-of-damage-in-baxter-springs 

3
 http://abclocal.go.com/wtvd/story?section=news/national_world&id=9520147 

4
http://www.arktimes.com/ArkansasBlog/archives/2014/04/29/entergy-3000-homes-damaged-in-tornado 

 

OVERVIEW OF HEAVIEST TORNADO IMPACTS  

Quapaw, OK 

Quapaw, OK is a small Oklahoma town just SW of Baxter Springs, KS with a population of 906. An 

aerial view of the tornado track through the town is shown in Figure 3. The tornado destroyed 15 

http://www.tulsaworld.com/news/state/tornado-hit-oklahoma-town-of-quapaw-without-warning/article_6600b47b-e60a-562b-9ff5-ab6daea30e22.html
http://www.tulsaworld.com/news/state/tornado-hit-oklahoma-town-of-quapaw-without-warning/article_6600b47b-e60a-562b-9ff5-ab6daea30e22.html
http://www.wsmv.com/story/25358045/tornado-leaves-path-of-damage-in-baxter-springs
http://abclocal.go.com/wtvd/story?section=news/national_world&id=9520147
http://www.newson6.com/story/25368701/ok-governor-tours-tornado-damage-in-quapaw
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structures in the town, including five businesses and the volunteer fire department station. Approximately 

45 other structures also sustained damage. One fatality was confirmed, due to a concrete wall falling onto 

a car, killing the driver. The National Weather Service has given a preliminary EF-2 rating to this tornado. 

 
Figure 3. Aerial view of tornado path through Quapaw, OK. 

 

Baxter Springs, KS 

Baxter Springs, KS is a town with a population of about 4,100 in far East Kansas, about 12 miles WSW 

of Joplin, MO. It was founded in 1868 and grew rapidly in the early 1870 as well as the late 1920s. Over 

95% of the homes in Baxter Springs were built before 2000. Eight tornadoes have been reported near 

Baxter Springs since 1950, shown in Figure 4, but no direct impacts had been recorded prior to April 27, 

2014. 

North 

http://www.newson6.com/story/25368701/ok-governor-tours-tornado-damage-in-quapaw
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Figure 4. Historical tornado tracks near Baxter Springs, KS since 1950 

 

The April 27, 2014 tornado struck the town at about 5:45pm on Sunday afternoon, a time when most of 

the townôs residents would be in their homes. The tornado damaged nearly 100 homes and businesses and 

caused 25 confirmed injuries. The path of the tornado through the town is visible in Figure 5. Damage to 

homes is shown in Figure 6 and Figure 7. 
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Figure 5. Aerial view of damage through Baxter 

Springs, KS 

 
Figure 6. Degree of Damage 7 (113 mph - 153 

mph). Possibly an EF2 rating. 

 
Figure 7. Degree of Damage 6 (104 mph ï 142 

mph). Possibly an EF2 rating. 

 

Long-Track Arkansas Tornado  

At approximately 8:25pm EST, a tornado touched down in Pulaski County, AR, nearly 16 miles NW of 

Little Rock, AR. The tornado and its parent supercell tracked almost continuously for over 80 miles, with 

only a small gap in the center separating two distinct tornado tracks. The heaviest damage occurred to the 

towns of Mayflower and Vilonia near the start of the tornado, as shown in Figure 8.  
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Figure 8. Long-track tornado in Central Arkansas on April 27, 2014 (Image Courtesy of NWS) 

 

Mayflower, AR 

Mayflower, AR is a suburb of Little Rock, AR located in Faulkner County with a population of about 

1,600 residents. An EF-2 tornado tracked across its SE corner in 2011, and an F-0 tornado tracked directly 

across the town in 2000. Beyond tornadoes, an Exxon Mobile pipeline carrying heavy crude oil ruptured 

nearby, spilling over 5,000 barrels of oil into regions of the town, forcing the evacuation of twenty-two 

homes.  

The April 27, 2014 tornado entered Mayflower around 8:30pm and caused three fatalities, two in the 

relatively new River Plantation subdivision. The River Plantation subdivision is located just east of the 

Arkansas River and contains approximately 100 luxury homes, all less than 15 years old. The area 

sustained heavy damage as shown in Figure 9 and Figure 10. As of the time of this report the number of 

damaged or destroyed homes here is not known. The exact location of the fatalities is also not yet known. 
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Figure 9. Severe damage in the River Plantation 

development east of Mayflower, AR 

 
Figure 10. Roof destroyed from home in River 

Plantation development 

From photographs of the damage and available realtor reports, it appears the homes in this area are 

generally masonry construction with wood rafters framing the roofs. The roofs appear to consist of wood 

sheathing and asphalt shingles. All of the homes appear to have enclosed garages. The available 

photographs indicate similar wood-frame construction that was observed in damaged homes in Moore, 

OK last year. The use of long wood rafters with steep sloped roofs is ill -suited to resist the high uplift 

wind forces. In those Moore, Ok homes, surveyed by the PI last year, the rafters were toe-nailed into the 

wall plates, which provided insufficient capacity to resist the loads. The wind uplift loads are exacerbated 

by the presence of roof overhangs. For example, the roof failure of a Mayflower, AR home shown in 

Figure 11 suggests a combination failure mechanism, initiated by high loads on the overhang, causing 

roof-to-wall connections to fail and then the remaining roof section to be swept away.  
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Figure 11. Before (bottom, from Google StreetView) and after (Courtesy of Twitter user 

@courtneyism) of a Mayflower, AR home in River Plantation. 

 

Vilonia, AR 

Vilonia, AR is a small town north of Little Rock, AR in Faulkner County with a population of 3,815. The 

town was formed in 1938 but has several new subdivisions around it. The town has had several tornadoes 

pass through or in close proximity in the past, including an EF2 tornado in 2011 that caused three 

fatalities when it struck a mobile home community southwest of the town. The 27 April, 2011 tornado 

struck a newly constructed Intermediate School SW of the town before traveling NE through the center of 

the town and through a new development NE of the town off Naylor Rd. The estimated tornado track is 

shown in Figure 12. Eight fatalities have been confirmed in the town so far, at least four in the new home 

development off of Naylor Rd.  
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Figure 12. Estimated tornado track through Vilonia, AR with historical tracks overlayed. Points of 

significant damage highlighted by white triangles. Estimated track from ESRI Disaster Response Maps. 

 

Damage to Intermediate School under Construction 

A new Intermediate School just SW of downtown Vilonia, AR suffered a direct hit from the tornado. The 

$12 million school was under construction and 85% completed, set to open in Fall 2014. A construction 

photo from September 2013 shown in Figure 13 indicates the primary structure was a steel portal Frame 

with masonry walls between the steel columns and steel purlins supporting the roof.  

https://twitter.com/hogwild72023/status/460814155390263296



