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1. INTRODUCTION 
 

The state of Alabama experiences a variety of severe weather events in all seasons.  
Of the many types of severe weather, hurricanes and tornadoes captivate the interests of 
residents sometimes eliciting strong emotions and detailed personal narratives.  Based on 
informal polling during lectures, most Alabamians have experienced or been impacted by 
hurricanes, tornadoes, or both; however, this experience may not necessarily translate into 
accurate hurricane and tornado hazard competency.  Furthermore, experience with one high 
magnitude event, or experience with false alarms may skew hazard perception for future events 
(Barnes et al., 2007; Dow and Cutter, 1998).  In this research, questions about general hurricane 
and tornado characteristics, frequency, and hazards were administered through surveys 
conducted on University of Alabama (UA) students and a small population of Monroeville, AL 
residents (Figure 1).  UA students enrolled in GY 101 Atmospheric Processes were asked a 
series of general weather hazard competency questions about hurricanes and tornadoes.  GY 
101 students were hypothesized to grasp a more comprehensive understanding of weather 
hazards than the general population, especially after being exposed to concepts in class.  
Surveys for general populations have not been performed but are planned for the future.  A 
separate survey of hurricane category perception was administered in Monroeville, AL where 
the paths of hurricanes Ivan (2004) and Dennis (2005) intersected in consecutive years. 
Residents were asked to recall the Saffir-Simpson category of each hurricane at landfall and 
discuss their experiences with each storm in Monroeville. 

It is important to ascertain the basic meteorological hazard competency of Alabama 
residents to determine appropriate communication strategies for TV and radio weather 
broadcasters and emergency managers.  This is especially true for TV meteorologists whose 
coverage of severe weather and hurricane warning information may persist for hours or days.  
Local TV weather is the primary information source for the majority of residents (Piotrowski 
and Armstrong, 1998; Senkbeil et al. unpublished data) during most southern hurricane 
landfalls.  During the pre and post landfall period for hurricanes, or during a severe weather 
outbreak, local TV weather forecasters serve as a liaison translating scientific information into 
a language viewers can comprehend.  Many TV meteorologists enthusiastically promote their 
station’s latest technology, frequently inundating viewers with unnecessary terminology.  On 
several occasions this has potentially confused residents during severe weather outbreaks more 
than it has clarified a warning message.  The fundamental understanding of weather hazards for 
most residents may not be synchronized with warning terminology being issued by TV 
meteorologists.  Additionally, during hurricane landfalls, emergency managers and TV 
meteorologists should devote more attention to describing the potential hazards for inland zip 
codes that may see an increased potential for flooding, isolated tornadoes, or wind.  It is hoped 
that the results of this preliminary research will provide TV meteorologists and emergency 
managers with a more detailed picture of hurricane and tornado hazard competency for 
Alabama residents.  The competency level of GY 101 students may provide an indicator on 
how warnings need to be adjusted to reach the general population. 



 

129 
 

 

 
FIGURE 1. 

ALABAMA WITH TUSCALOOSA AND MONROE COUNTIES INSET 
 
 

2.  METHODS 
 

Two different surveys were administered to two separate populations.  Group 1 consisted of 
students enrolled in GY 101 Atmospheric Processes for the spring semester 2010.  GY 101 is 
an introductory Weather and Climate course where weather hazards are discussed for at least 1 
lecture.  A total of 331 completed surveys were collected from GY 101 students not being 
taught by the author.  GY 101 students are not a diverse geographic population with 85 percent 
residing in Alabama and neighboring states. 
 A total of 17 closed questions were included on the GY 101 survey with the objective 
of assessing general meteorological hazard competency.  In this research, nine questions were 
retained for analysis.  These nine questions are: 

Tuscaloosa 

Monroeville 
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1) How is hurricane intensity rated? 
2) How is tornado intensity rated? 
3) Are hurricanes a concern for Tuscaloosa County? 
4) Are tornadoes a concern for Tuscaloosa County? 
5) When is hurricane season? 
6) At what wind speed (mph) does a tropical storm become a hurricane? 
7) What hurricane hazard is the primary concern for Tuscaloosa County? 
8) How frequently do hurricanes impact Tuscaloosa County? 
9) How frequently do tornadoes impact Tuscaloosa County? 

 
Group 2 represented a small convenience sample of Monroeville, AL residents.  

Survey data was collected over a 3 hour period during March 2010.  Due to low response rates, 
the survey was truncated to 3 questions to expedite responses and collect more data.  A total of 
22 surveys were completed.  Residents were asked to recall the Saffir-Simpson category of 
both hurricanes at landfall and to discuss which hurricane had the strongest impact.  The survey 
included an ordinal 1-5 ranking for Ivan and Dennis at landfall and also a qualitative comments 
section about which storm was stronger.  The category at landfall was used as an official 
designation of intensity since most inland tropical systems decay at similar rates, based on 
initial intensity (National Hurricane Center).  Inland damage discrepancies are often the result 
of processes which can vary considerably over small distances.  Furthermore, the category at 
landfall was chosen to examine whether or not residents had an accurate perception of the 
conditions they experienced compared to the official observed conditions. 

 
 

3.  RESULTS AND DISCUSSION 
 
Although both surveys address different topics, together the combined results provide 

a reasonable estimate of hurricane and tornado hazard competency.  While the UA student 
surveys assess general weather hazard competency, the Monroeville survey tangentially 
addresses a very specific question regarding a complicated relationship between the Saffir-
Simpson category at landfall and how that translates into perceived and actual damage at an 
inland location.    

 
3.1 UNIVERSITY OF ALABAMA STUDENT SURVEY 
  

Overall, UA GY 101 students had a fairly accurate knowledge of hurricane and 
tornado characteristics, hazards, and frequency with a few notable exceptions. Only 50 percent 
of respondents correctly identified the Saffir-Simpson scale measuring hurricane intensity and 
an even fewer 35 percent correctly identified the Fujita scale for tornado intensity (Table 1).  
This suggests that while people may be familiar with 1-5 hurricane and tornado intensity 
categories, less than half are aware of the name of the scale used for each hazard.  Perhaps this 
is because the name of the scale is not essential for safety concerns.  A slightly higher 
percentage (57 percent) of respondents answered that hurricane season runs from June- 
November, while 61 percent accurately named the wind speed in mph when a tropical storm 
becomes a hurricane (Table 1).  Given the other choices, June – November was the obvious 
choice for the hurricane season.  The higher percentage related to wind possibly illustrates the 
prioritization of this hurricane hazard compared to other hurricane hazards. 

On issues of concern, 76 percent of respondents indicated that hurricanes were a 
concern for Tuscaloosa County even though it is approximately 370 kilometers inland.  
Concern is a subjective term, and further clarification is required to determine the magnitude of 
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hurricane concern.  Nevertheless, 96 percent of respondents indicated that tornadoes were a 
concern for Tuscaloosa County, and this is not a surprise given the county’s location within 
Dixe Alley (Ashley, 2007; Frates, 2010) (Table 1). 

    TABLE 1 
RESPONSES TO SELECTED SURVEY QUESTIONS.  VALUES ARE PERCENTAGES 

  

Question 

Saffir-
Simpson 

Scale 
Fujita 
Scale 

Richter 
Scale 

None of 
these 

How is hurricane intensity rated? 50% 15 17 17 

How is tornado intensity rated? 22 35% 14 28 
     
At What wind speed (mph) does 

a tropical storm become a 
hurricane? 

88 mph 74mph 35mph 150mph 

20 61% 10 7 
     

  yes no     
Are hurricanes a concern for 

Tuscaloosa County? 76 24   
Are tornadoes a concern for 

Tuscaloosa County? 96 4     
 

 
Frequency is an important question for both hurricanes and tornadoes.  When asked 

how frequently hurricanes impact Tuscaloosa County, hurricanes were purposely used instead 
of less known terms, such as, tropical cyclones or tropical storms.  The correct answer is that 
hurricanes rarely if ever impact Tuscaloosa County because most hurricanes are downgraded to 
tropical storms at Tuscaloosa’s latitude (33°N).  Since 1850, only 3 tropical cyclones have 
passed within 100 kilometers of Tuscaloosa while still maintaining at least category 1 hurricane 
winds.  In contrast, since 1850 there have been only 14 tropical cyclones that passed within 100 
kilometers of Tuscaloosa while maintaining tropical storm force winds (NOAA Coastal 
Services Database).  Six percent of respondents chose never, and while this is not completely 
accurate it is a better answer than half of the respondents.  Fifty percent chose either every year 
or every 2-3 years (Figure 2).  Although tropical cyclone activity has been higher since 1995 
under a positive Atlantic Multidecadal Oscillation (Landsea 2005), a simple calculation (N/n) 
suggests that Tuscaloosa County is potentially impacted by tropical cyclones (winds of at least 
63km/h, 39mph) every 11.5 years (NOAA Coastal Services Database).  The recent increase in 
tropical activity, and possibly increased media coverage, apparently has created a perception 
that hurricane landfalls on the Central Gulf Coast are an annual or biennial occurrence. 

Tornado frequency also exhibits a slightly inaccurate view of perception.  Almost 
half (44 percent) of the respondents think that Tuscaloosa County experiences a tornado 
touchdown at least once per year (Figure 3).  While Tuscaloosa County is more frequently 
impacted by tornadoes than many other counties due to its size and location in Dixie Alley, 
36/60 (60 percent) years since 1950 have been tornado free using a common F1+ threshold 
(NOAA Storm Events Database).  Calculating reliable recurrence intervals for tornadoes is 
complicated.  There have been several years with multiple tornadoes and also several individual 
storms that produced multiple tornadoes within Tuscaloosa County.  Multiple tornado 
touchdowns from the same individual storm are best summarized as 1 long track tornado.  
There have been 39 tornadoes at F1 intensity or above since 1960 which yields a raw 
recurrence of a tornado every 1.5 years in Tuscaloosa.  After removing multiple tornado 
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touchdowns from the same storm there have been 34 tornadoes since 1950 or roughly a tornado 
every 1.76 years (NOAA Storm Events Database).  In hindsight the authors wish they had 
decreased the time intervals on the survey for tornadoes to determine how many respondents 
would have selected a sub-annual interval and a 1-2 year interval.     

The heightened perception of tornado occurrence is possibly attributed to 
discrepancies between radar indicated rotation from TV meteorologists and actual 
documentation of a tornado from the local National Weather Service.  In casual discussions 
with students and residents in the region, an area of possible rotation during severe weather 
coverage is perceived by many to indicate a confirmed tornado on the ground.  The majority of 
radar indicated rotational areas do not materialize into tornadoes. 
 

 
FIGURE 2  

HOW FREQUENTLY IS TUSCALOOSA COUNTY IMPACTED BY HURRICANES? 
 
 

 
FIGURE 3  

HOW FREQUENTLY DO TORNADOES OCCUR IN TUSCALOOSA COUNTY? 

never
6%

every 5 years
42%every 2-3 

years
37%

every 
year
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NR
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never
2%

every 5 years
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Finally, hurricane hazard perception results appear to be more accurate; albeit, with a 

slight bias on emphasis for wind instead of inland precipitation (Figure 4).  Inland 
precipitation/flooding is the largest fatality producer of all hurricane hazards (National 
Hurricane Center).  Tornadoes are a hazard to inland locations, but 60 percent of tornadoes 
occur within 100km of the coast soon after landfall; placing Tuscaloosa County outside of this 
zone on most occasions (Schultz and Cecil 2009).  Of the 34 tornadoes in Tuscaloosa County 
since 1950, 2 were associated with hurricane remnants (NOAA Storm Events Database).  
Sustained winds should not be a major hazard inland, but wind gusts may be strong enough for 
minor structural damage at Tuscaloosa’s latitude.  The large number of non-responses in Figure 
4 is presumably those respondents that did not see hurricanes as a concern in Tuscaloosa 
County.   
 

 

 
 

FIGURE 4 
PRIMARY HURRICANE HAZARD OF CONCERN FOR SURVEY RESPONDENTS IN   

TUSCALOOSA COUNTY (33°N, 370 KILOMETERS INLAND)  
  

3.2  HURRICANE DAMAGE PERCEPTION IN MONROEVILLE ALABAMA 
 
 Monroeville, Al is situated in southwestern Alabama, located due north of Pensacola, 
FL and approximately 125 straight line kilometers from the Gulf of Mexico (Figure 1).  In 2004 
and 2005 Monroeville was directly impacted by hurricanes Ivan and Dennis as the tracks of 
both storms passed over Monroe county just west of Monroeville; placing Monroeville in the 
decaying NE quadrant.  Both hurricanes were category 3 at landfall on the Saffir-Simpson 
scale; however, their inland impacts were drastically different.  Thus, Monroeville is an ideal 
location to study inland post-landfall hurricane hazard perception.  Their currently is not a 
system or scale that chronicles observed damage and intensity in the post-landfall period 
(Senkbeil and Sheridan 2006). 
 All 22 residents indicated that Hurricane Ivan produced more damage and was the 
stronger of the 2 hurricanes in Monroeville.  When asked to rate the category of each hurricane 
at landfall, 7 of the 22 residents correctly rated both hurricanes as category 3.  Only 1/22 
residents indicated that Dennis was stronger than Ivan at landfall.  The mean category ranking 
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winds
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31%
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storm surge
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for Ivan was 3.73 with 5 residents recalling Ivan as a category 5 at landfall.  The mean ranking 
for Dennis was 2.9 with 5 residents recalling it as a category 1 or 2 and also 5 residents 
indicating that Dennis was a category 4.  A total of 36 percent of respondents recalled both 
hurricanes to be of greater intensity than they actually were.  Due to small sample size and 
ordinal data, a Mann Whitney test was used to compare the ranked sums of the two storms.  
Not surprisingly, Hurricane Ivan had a statistically higher ranking (p= .007).  From the many 
comments and discussions of residents, Ivan clearly had a much stronger impact in Monroeville 
than Dennis.  In fact, many residents argued vehemently that Ivan and Dennis could not have 
possibly been the same category at landfall. 
 The hazards impacting an inland location such as Monroeville include flooding, wind 
gusts, and isolated tornadoes.  Monroeville is situated on a plateau several kilometers from 
major rivers and tributaries rendering winds and tornadoes as the major hazard.  Although both 
hurricanes made landfall with the same category ranking, Ivan was a more significant hurricane 
for many reasons.  Both storms suffered from dry air entrainment and cooler coastal waters, but 
Ivan was a larger storm (Beven 2005; Stewart 2004).  Ivan had a 40 – 50 nautical mile wide eye 
at landfall compared to the relatively small eye and radius of maximum winds of Dennis.  
Furthermore, the swath of hurricane force winds contracted inland for Dennis while expanding 
for Ivan (Figure 5).  Although both storms tracked just west of Monroeville, the duration of 
hurricane force winds and the larger wind swath translated into a more damaging situation with 
Ivan even though the winds were more intense with Dennis.  Additionally Ivan was tracking 
NNE towards Monroeville while Dennis was moving NW away from Monroeville.  The intense 
and very compact inland wind swath of Dennis did not impact the city of Monroeville (Figure 
5).  The confusion of Monroeville residents is hypothesized to exist at other inland locations in 
other states.  A better scale or system is necessary in order to clearly convey hurricane hazard 
information as the storm transitions inland where people are impacted. 
 

 
Max observed wind 63kts 65 km NE 

 
Max observed wind 99kts 11 km NE 

FIGURE 5 
WIND SWATHS OF HURRICANES IVAN (LEFT) AND DENNIS (RIGHT) IN RELATION 
TO MONROEVILLE , AL (SQUARE).  SOURCE:  ATLANTIC OCEANOGRAPHIC AND 

MARINE LABORATORY 
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4.  CONCLUSIONS 
 

In this research 2 separate surveys were conducted to assess basic meteorological 
hazard competency and hurricane perception in Alabama.  The first survey was conducted on 
UA students enrolled in GY 101 Atmospheric Processes.  This survey asked a series of basic 
weather hazard questions.  UA students did not have accurate knowledge of the names of the 
warning scales for tornadoes and hurricanes, but the majority understood that tornadoes were a 
concern for Tuscaloosa County while its inland location was not as much of a concern for 
hurricanes.  On questions pertaining to frequency, UA students did not have an accurate 
competency of recurrence for hurricanes.  Approximately every 11-12 years, tropical storm 
force winds may impact Tuscaloosa.  UA students were more competent about tornado 
frequency with only minor errors.  The hurricane hazard of greatest concern was correctly 
identified as inland flooding; however, tornadoes and sustained winds together accounted for 
40 percent which indicates too much emphasis on inland wind after a storm has decayed.  
Although similar questions have not yet been asked in other populations, it is hypothesized that 
UA students have a better grasp of meteorological hazard competency than the general public. 

Hurricanes Ivan and Dennis impacted Monroeville, Al in successive years.  Residents 
were asked to recall the Saffir-Simpson category of each hurricane at landfall and discuss their 
experiences in each hurricane.  All of the Monroeville residents named Ivan as the most 
damaging hurricane, but only 7 residents correctly recalled that both were category 3 storms at 
landfall.  A quick examination of wind swaths reveals that although Dennis had a more intense 
high wind core, the total wind swath was extremely compact and impacted less area and less 
population.  The sprawling wind swath of Ivan and longer duration of tropical storm force 
winds created more damage as Ivan tracked closer to Monroeville.  Few residents appear to 
realize the importance of variations in track, size, duration, and other meteorological factors 
which influence damage and intensity at individual locations.  More attention should be 
devoted to assisting residents as they attempt to understand why observed damage was greater 
or less than expected at their locations. 

The results of both surveys suggest that student and public weather hazard 
competency is not accurate, and could be improved.  It is suggested that TV meteorologists 
may consider adjusting broadcasting styles and switching emphasis to a more hazard oriented 
theme.  Furthermore, TV meteorologists may consider devoting more time explaining hazards 
for localized areas.  Emergency managers may consider evaluating communication strategies 
and work to develop new messages, graphics, and methods to facilitate better warning 
communication and explanation.  
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