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ples to Explain Differences in Hurricane Threat
Perception
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Introduction

With local television stations in Florida sometimes providing
over twenty-four hours of commercial-free coverage of hurricancs
aimed at the state, residents are bombarded with images (Whitney,
2004). These images range from the almost-clichéd appearance of a
rain-drenched reporter clutching a pole in one arm and a microphone
in the other to an array of computer generated graphics delivered by
the weathercaster.

Advancements in the ability to create and display weather
graphics have made it possible for stations throughout the country to
give the public live, up to the minute accounts and warnings during
times of severe weather in ways that are visually appcealing and eyec-
catching. News stations also routinely break into local programming
to announce the threat of a tornado and show very detailed and color-
ful images that indicate where this tornado is, and wherc it is likely
heading. Whether warning the audience of a tornado or hurricane,
these graphics, as part of the message sent by the newscast, have a
role in shaping the viewers’ perceptions of the existing threat.

As part of the news, the images shown during the weather
segment may have some role in shaping the audience’s sense of real-
ity. Stallings (1990, p. 87) states “journalists simultancously create
and perpetuate an image of reality when they assemble a news prod-
uct.” For this reason, and because people do turn to mass media in
times of severe weather, it is important to understand the influence
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these weather images may have on peoples’ perceptions, which be-
come the rcalities they use to make decisions about the risk involved
In a severe-weather cvent.

A potential problem in the use of weather imagery during se-
vere weather is that little is known about the influence these graphics
have in shaping perception and encouraging or discouraging action.
The purposc of this study is to examine onc type of image common to
newscasts during a hurricanc: satellite imagery. Infrared (IR) satellite
imagery is often color enhanced to better show differences in cloud
top temperature (Conway et al., 1997). Color codes for satellite en-
hancements arc not typically provided during the weather segment of
the news, howcver. Without provision of such a color code, one
should not assume the audicnce has adcquate knowledge about the
enhancement to understand the images. This possible lack of under-
standing among viewers as to what the various colors mean combined
with several display characteristics of the images themselves could
lead to color enhanced satellite images having a different influence
on perception than unenhanced IR images or visible images which
show cloud thickness, and arc not enhanced. Therefore, this study
examines this possible difference through the use of a hypothetical
hurricane situation. Before discussing the research however, it is 1m-
portant to establish a familiarity with some of the display characteris-
tics of weather images, and how they might factor in shaping percep-
flon.

The Influence of Color in Weather Displays

Many of the elements responsible for the way one interprets a
map are also applicable in weather displays. Wecather displays such
as the satellite imagc arc in fact just one type of representation of the
world (for a discussion of this, see Monmonier, 1999). For this rea-
son, weather display characteristics will be examined through a carto-
graphic lens. Additionally, this study focuses only on the use of color
in the satcllite image, although other factors might also prove impor-
tant.

Reccommendations on the appropriate usce of color have had a
long history in cartography (Brewer, 1994). Throughout this history,
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however, recommendations dealt primarily with notions such as the
use of hue for qualitative differences and the use of lightness for
quantitative differences (Brewer, 1994). Most of these recommenda-
tions had also been made with the printed map in mind. With the ad-
vancement of computer cartography, however, it became necessary to
set guidelines that extended beyond the recommendations for the
printed map. In 1993, the Amcrican Meteorological Socicty’s Inter-
active Information and Processing Systems (IIPS) Subcommiittee for
Color Guidelines created a list of recommendations for color weather
features. These guidelines included such recommendations as blue to
denote cold fronts, and green to denote the occurrence of precipita-
tion (IIPS, 1993). Even with such guidclines established, adding color
to a display has certain impacts on the reader or viewer that require
careful consideration by the image creator.

Monmonier (1991, p.147) stated, “Color is a cartographic
quagmire.” Colors help to make a map (as well as a weather image)
more attractive, but can also be deceptive. The usc of color on a map
or image can have both positive and negative cffects on the ability for
one to “rcad” it. It 1s easier to search a display for colors than sym-
bols, and it is easicer to count colored targets than those varying only
in size or value (gray tone) (Hoffinan et al., 1993). This is due to
color’s ability to be retrieved rapidly from memory, as well as its
ability to be distinguished by that part of vision consisting of both
rods and cones togcther, which provides lower resolution sight, and
where form is indistinct (Carter, 1982). It is also possible to discern
more different hues in a display than various degrees of lightness or
value of a gray scale (Mersey, 1990).

A potential negative aspect of the usc of color in a map is that
sequences of varying hues (the property of a color by which one com-
monly recognizes it-- red, green and purple for instance, as defined
by its wavelength) have no single consistent ordering (Monmonicr,
1991). For this reason, hue is not usually used to portray quantitative
differences on a map. It is often uscd to denotc qualitative differ-
ences, however, which are not ordered. Another problem with color
is that of simultaneous contrast (Slocum, 1999). Simultaneous con-
trast is a phenomenon in which the appearance of onc color is af-
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fected by the proximity of another color. This occurs because one
color’s value (brightness) when surrounded by another will shift in
valuc to enhance the contrast (Mersey, 1990). For instance, when
gray is surrounded by green, the gray appears reddish, but when sur-
rounded by blue, the gray appears ycllowish (Slocum, 1999).

When adding color to a display, one should also consider the
conventions and cultural connotations associated with colors. For
instance, there is a strong convention in map making and interpreta-
tion that dark equals more of something, or a higher magnitude, while
light cquals Iess magnitude; “the darker, the more™ according to Mer-
sey (1990, p. 1). Other conventions exist dealing with color’s role as
a landscape metaphor. These associations include green with vegeta-
tion, blue with water, and yellow with a desert environment
{Monmonier, 1991).

Furthermore, colors may have certain cultural associations.
Red may be used to denotc warnings, for example, while yellow and
green denote caution and safety respectively (Hoffman et al., 1993).
Also, therc arc powerful associations of bluc with cold and red with
hot (Monmonicer, 1991). Little is know about subjective reactions to
color on maps besides standard conventions which include the asso-
ciation of red with “fire,” “warning,” “hcat” and so on (Monmonier,
1991, p. 153). Although not nccessarily negative, color connotations
can work to a display’s disadvantage if not used properly. Monmo-
nicr (1999, p.136) discusses this issuc as it pertains to the assignment
of falsc colors to weather images. He states that,

Electronic image processing, which can sharpen details and assign

colors to non-visible wavelengths, confers artistic license either to

highlight noteworthy differences in the data, or to exploit cultural

associations of navy blue with water and green or brown with land.

This power to radiation intensitics and cstimated quantities like

precipitable moisture can help readers either use the map key to

decode conditions at specific places...or dramatically reify storms

and their surroundings.

The concept of a tigurc-ground relationship is another basic
cartographic principle that should be considered when creating a map
or weather image. Similarly saturated colors are usually grouped to-
gether as cither background, or theme (Robinson et al., 1995). Figure-
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ground relationship explains why when one looks at a map of North
America one secs the continent as scparate from the occan. Experi-
ments using figure-ground relationship have demonstrated that search
time for a target on a display is shorter when the target images are
placed on dissimilar or no backgrounds, but that search time increascs
when backgrounds are similar to the targets (Carter, 1982). Further-
more, since visual search of a display is completed through a number
of fixations, modeling of this process indicates that cxtraction of in-
formation from the image is improved when the figure is conspicuous
(Dobson, 1985). Thus, objects that stand apart from their back-
grounds are processed more efficiently.

Closely related to the concept of figure-ground relationship is
the notion that some colors appear to retrecat while others appcar to
advance (Robinson ct al., 1995). Saturated, high valuc reds, oranges
and yellows are more likcly to be seen as the figure on a map due to
their advancing appearance. Low value, or less saturated greens,
blues, browns and grays on the other hand are more likely to be
viewed as background due to their retreating nature (Robinson ct al.,
1995). This process is in part due to a physiological phenomenon
causing light rays cntering the cye to be refracted in an inverse pro-
portion to their wavelengths (Robinson ct al., 1995). Also responsi-
ble are the red cones in the eye, because they are more numerous than
green or blue concs.

Several of the concepts discussed above provide a framework
for one to question the influence of weather images that assign false
colors to various phenomena on perception. The enhanced IR satel-
lite image, for instance, uses highly saturated warm colors such as
reds and yellows to highlight arcas in the cloud mass where cloud top
temperatures are coldest. The unenhanced visible image, however,
uses a gray scale to show differences in cloud thickness. Color en-
hancement could have profound effects on perception of the IR image
by the untrained observer, especcially when compared to an uncn-
hanced visible image. The use of colors that normally connotc dan-
ger or caution, such as in the enhanced IR image, could immediately
suggest to the observer that they are viewing a dangerous situation,
even if no danger exists. Also, placing an enhanced satellite 1mage
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on a blue background, such as many television stations do, could
cause the 1image to stand out more when viewed quickly due to fig-
ure-ground relationship and the advancing propertics of the colors in
the image compared to the retreating colors of the base map. Com-
pared to the IR image, the visible satellite image composed of white
and gray is more difficult to differcntiate from the blue background
and may not provoke the same amount of attention.

The combined interaction of several of the display character-
istics in the IR 1magc that are not present in the visible image provide
reason to suggest that color-enhanced IR images will be perceived as
morc threatening than unenhanced visible images. This is due to the
IR image’s usc of colors that suggest danger, its more pronounced
figure-ground cffect, and its juxtaposition of advancing warm reds
against a cool blue background. These factors present in the en-
hanced IR image and not the unenhanced visible image lead to the
first hypothesis.

Hypothesis 1. Color enhanced images will be perceived

as more threatening than unenhanced visible images.

The Influence of Storm Characteristics

One must also consider the characteristics of the storm itself
when attempting to determine how different images influence percep-
tion. Literature on what factors of the storm itself influence threat
perception helped in the creation of the survey used in the study. Af-
ter examining previous research, Lindell and Perry (1992, p. 149)
concluded that public perception of natural hazards could be organ-
ized into four categorics: “characteristics of the hazardous agent,
characteristics of impact, perceived personal consequences and affec-
tive reactions to the hazard.” They also found that much of the litera-
ture supports four predominant characteristics of threat, which influ-
ence individual’s motivation to respond: severity, certainty, immedi-
acy and duration of impact (Lindell & Perry, 1992). These factors
were considered along with the image characteristics in the attempt to
measurc respondents’ perceptions of the hypothetical hurricane
threat.

Onc of the characteristics, severity, takes into account the size
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of the risk. Sandman et al. (1998) state that the cffectiveness of risk
explanations should not be studied without considering the size of the
risk. Often literature offering explanations of public bchavior or
perception includes cases with more than onc lcvel of severity
(Sandman et al., 1998 and Baker, 1995). This study thereforc
included two levels of severity, a category two hurricane and a
category four hurricane. Intuitively, events with a greater degree of
severity will be perceived as more threatening. This leads to the
second hypothesis.

Hypothesis 2: The category four hurricane will be per-

ceived as more threatening than the category two hurri-

cane.

Methodology

To examine these hypotheses, a survey instrument was cre-
ated that would mecasure a respondent’s perceptions of a hypothetical
hurricane.  Participants would be given one of four survey types
based on the level of severity (category two or four), and type of im-
age (color enhanced IR or unenhanced visible). Before administering
the survey, however, the rescarcher believed it best to ascertain that
the questions to be asked on the survey actually measured what vari-
ables they intended to measure. To accomplish this, a scries of focus
groups was run using undecrgraduate students. Using the results of
the focus group discussion, a final survey was created and adminis-
tered. Undergraduate students were used in the focus group because
they would comprise the sample used in the survey research.
Focus group

The purpose of the focus group was to create a better survey
instrument. Beyond that broad purpose, however, the two focus
group discussions had threce primary goals: (1) to acquire a better
sense of what attitudes might be present in the study population that
might predispose respondents to perceive more or less threat regard-
less of the level of severity or image shown; (2) to analyze the list of
descriptive words the researcher planned to use in the survey as well
as the types of question planned; and (3) to evaluate the images cre-
ated for the survey. With these goals in mind, each focus group’s dis-
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cussion time of two hours was divided into threc parts. The first part
of the discussion focused on weather; initially weather in general and
then scvere weather specifically. During the second part of the focus
group discussion, participants were given a list of forty-five words.
They were told to group these words together as they saw fit. Next,
participants were asked to think of these words in terms of their abil-
ity to describe something negative. This enabled the researcher to see
how such words could be used to describe a hurricane 1image. Fi-
nally, participants were given the opportunity to examine several sat-
cllite images of hurricancs, both IR and visible. Participants were
then asked for their opinions and first impressions of these images so
the rescarcher could determine whether the images were indeed real-
istic representations of a hurricanc.

The focus group discussions resulted in several important out-
comes. The discussion forced the researcher to modify several ques-
tions on the preliminary survey dealing with attitudinal variables to
account for a range of attitudes towards weather that emerged in the
focus group participants classified as ‘“attentivencss” to ‘“‘non-
attentiveness.” These attitudes can be conceptualized as the degree of
importance and dependence one placed upon weather, as well as the
level of interest onc had in severe weather. Those participants in the
focus groups who showed a low level of weather attentiveness had
little experience viewing weather graphics on television. For exam-
ple, some did not know the difference between the radar images
shown on the Weather Channel and the satellite images shown to
them during the focus group. This lack of basic satcllite image un-
derstanding led to the following research question, as well as the con-
sideration of attentiveness as a variable in the survey.

Research Question: What influence, if any, will the re-

spondents’ level of weather attentiveness have on their

perception of the hurricane image in the survey?

Focus group discussion also led to the creation of a smaller
list of descriptive words. The ninc words chosen— -attractive, boring,
bothersome. confusing, horrible, peaceful, scary, vibrant and worri-
some — were used on the survey to represent the degree to which the
image respondents rcceived was positive, negative or annoying.
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These specific words werc selected from the larger list of forty-five
because participants used these words most frequently to describe
something positive, negative and annoying. Fmally, participants
agreed that the hurricane images to be included in the survey indeed
appeared realistic. One participant also confirmed the researcher’s
early hypothesis that color enhancement increascs the level of threat
perceived with a shout of “Wow that looks really bad!” when shown
the color-enhanced IR image.

Survey

The preliminary survey instrument was then modified given
the results of the focus groups.  To obtain a sample for this project,
students were recruited to participate from seven classcs offercd by
the communications and the geography departments at a large state-
funded institution in Florida. One of thesc classes was taken by stu-
dents of all majors; predominantly communication and gcography
majors took the remaining six classes. A total of 254 students werc
recruited and gave their permission to take part in the survey. Once
consent was obtained, students were directed to the researcher’s web-
site (http://www.msstate.edu/courses/kms5/hurvicane.html)' to com-
plete the survey online. Students could visit the site either by typing
in the address in the top of their browser or by clicking on a link sent
to them via e-mail.

The survey consisted of twenty-five questions arranged into
two general sections. Section One attempted to create a profile of the
respondents’ attitude towards weather and past behavior during hurri-
canes. Some of these statements reflected the attitudes that emerged
during the focus group discussions. Questions one through nine
asked respondents to respond to statements about their attitudes to-
wards weather using a Likert scale. For instance, one of the state-
ments read, “I believe it is mmportant to be informed about the
weather.” Questions ten through thirteen asked respondents about
their actions taken during two tropical systems that made landfall in
Florida during September and October 2000, and during other hurri-
canes by which they were affected.

69


bchang1
Text Box


Enhancing Threat Sherman-Morris

Figure 1. Forecast track map. All survey participants were shown
this image (in color) of hypothetical Hurricane Zeke located in the
Gulf of Mexico, forecast to make landfall in Florida. The dark shad-
ing along the coast indicates a hurricane warning, while the light
shading indicates a hurricane watch in cffcct. The survey contained a
statement cxplaining what these colors meant along with the image.
For the full-color image, please visit the webpage at
http://www?2.ansstate.edw/~kmsS/survey/watch_warn.jpg.
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Section Two presented respondents with a hypothetical hurri-
cane scenario and sought to measure the amount of threat they per-
ceived from the information they were given. Before completing the
remaining questions, respondents were asked to read a paragraph de-
scribing a hypothctical hurricane situation. All surveys included this
brief descriptive paragraph about the hurricane along with an image
showing the forecast track. This image (Figurc |) contained a map of
the Gulf of Mexico with the surrounding states and the probable track
of hypothetical Hurricane Zeke. Close to half of the respondents
would receive information about a category two hurricanc while the
remaining respondents would receive information about a category
four hurricane. The first image remaincd the same for each respon-
dent. The descriptive paragraph varied slightly according to the sc-
verity of the hypothetical hurricanc. The second image respondents
viewed in Section Two contained the same base map, but had a hurri-
cane satellite image (from the National Climate Data Center’s His-
torical Significant Events Imagery archive) superimposed upon it.
Roughly half of the surveys would contain a visible satellite image in
which the hurricane appeared in gray-scale (Figure 2), while the re-
maining surveys would contain a color-enhanced IR image (Figurc
3). Thus the respondents could have reccived one of four possible
survey versions henceforth referred to as surveys a through J. These
versions combined the two image types with the two hurricane cate-
gories. ldeally, these four versions would be divided cqually among
the respondents.

The purpose of Section Two was to determine whether the
image that respondents received had any influence on the rating stu-
dents assigned to questions measuring threat. Threat was mcasured
by respondents’ ratings of a series of factors based on two of the four
characteristics of threat---severity and certainty - which, according to
Lindell and Perry (1992), influence an individual’s motivation to re-
spond. Other questions asked respondents to rate the images they
received based on the appropriateness of the nine descriptors and then
to decide what actions would be necessary if the hypothetical huiri-
cane had been a real event. Finally, respondents werc asked demo-
graphic questions as well as questions pertaining to weather informa-
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Figure 2. Visible, unenhanced satellite image. Half of the respon-
dents reccived this visible image (with base map and ocean in color),
and were told it was cither a category 2 or a category 4 hurricane.
For the full-color image, please visit the webpage at
http://www?2.msstate.edu/~kms5/survey/VIS Hur.jpg.
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Figure 3. Enhanced IR satellite image. Half of the respondents re-
ceived this infrared image (in color on the webpage), and were told it
was either a category 2 or a catcgory 4 hurricane. No information
was provided about what the colors indicated. For the full-color im-
age, please visit the webpage at
http://www?2.msstate.edu/~kms5/survey/IR Hur.jpg.
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Table 1. Sample characteristics. Respondents who completed the
survey were predominantly female, from Florida, between the ages of
20-21 and Communications majors.

Sex ~_ Male Female
37.6% (77) 62.4%
(128)
Home Florida Northeast Seutheast Other U.S. Non-
state U.S. (Not US.
including
FL)
81.6% (169) 7.2%(15) 4.3%(9) 4.3%(9) 1.4%
(3)
Major Communications Social Business  Physical/Natural Other
(coded) Science Sciences
38.6% (80) 23.2% 13% (27)  5.3%(11) 18.2%
(48) 37
Age __18-19 20-21 22-23 24 and over
26.1% (54) 45.9% 15.5% 12.3% (23)
(95) (32)
Class Map Reading Map Hazards  Other Weather
Experience Making Class
51.7% yes (107) 14% yes 29.5% yes  35.7% yes (74)
(29) (61)

tion-secking habits, and prior class experience in weather, natural
hazards or map making/reading.

Survey Results

Comple Characteristics

Of the 254 students who gave their permission to take part in
the project, 210 actually complcted the survey, of which 207 were
used. Three were discarded because they appeared to be duplicates.
Of those respondents completing the survey who answered the ques-
tion, 62.4% (128) were femalc and 37.6% (77) were male (See Table
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Table 2. Viewing behavior. The table shows how frequently re-
spondents view weather on television and where they get most of
their weather information.

I watch the Weather Channel...

_Always  Often Sometimes Rarely ~ Never

10.6% (22) 32.4% (67) 30.4% (63) 20.3% (42) 4.8% (l()
I watch the weather segment of my local news...

Always Often Sometimes Rarely Never

19% (29) 37.7% (78) 27.5% (57) 10.1% (21) 9.3%(19)

I get much of my weather information from...(percent replying “yes™)

Weather TV News  Intemet Fricnds &  Radio Newspaper  Other
70.5% 65.7% 45.4% 48.8% 38.2% 23.7% 6.3%
(146) (136) (94) (101) (79) (49) (13

Viewed the following during other tropical events...(percent replying “ves™)

_Weather Channel —___Local Television News o
“On average 67.5% or 140 per storm “On average 68.4% or 142 per storm

1). An overwhelming majority (81.6%) called Florida their “home
state,” although twenty-two statcs, one territory and two forcign
countries were represented, and a majority majored in cither a social
science field (23.2%) or communications field (38.6%)." The mean
age of respondents was 21.3 years old (standard deviation, 4.09) with
arange of 18 to 57. 83.6% (173) of respondents were 22 ycars old or
younger. Additionally, many students had taken classes in onc of the
subject areas listed above (c.g. map reading, 51.7%).

A plurality of respondents (37.7%) watched local television
weather “often™ or “somectimes™ (27.5%), and watched the Weather
Channel “often” (32.4%) or “somctimes” (30.4%) (See Tablc 2). The
most common source of information about weather for respondents
was the Weather Channel with 70.5% replying “yes™ thcy watched
the Weather Channel. Local television ncws was viewed by 65.7%.
During the actual events (Hurricane Gordon, Tropical Storm Helene,
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and other storms the respondent may have experienced) most respon-
dents (from 64.7% to 73.4%) reported viewing local television news
and the Weather Channel. Respondents were not asked whether they
would view television news or the Weather Channel during the hypo-
thetical cvent.

Reliability Analysis

Nine items attempted to measure the respondents’ weather
“attentiveness.” Attentiveness was a construct operationalized as the
sum of five of the attitudinal variables (interested in weather, in-
formed about weather, considers weather daily, considers weather
when making future plans, and fascinated with hurricanes), which
were chosen through a reliability analysis using Cronbach’s alpha
(alpha = .6806). These questions dealt with the importance that stu-
dents placed on weather knowledge, and an interest in hurricanes.

Six items were also combined using Cronbach’s alpha for
each of the four survey types (alpha = .8877, .8877, .8145, and .7991
for survey a through d respectively) to create the new variable threat
perception. These six items relating to the perceived characteristics
of the hurricane were intensity, damage potential, impact on oneself,
impact on the coast, probability of landfall, and concermn. Finally, this
same technique was used to select the four most appropriate descrip-
tors for the image students received. From the list of nine words,
“bothcrsome,” “horrible,” “scary” and “worrisome” had the highest
alpha values for survey types a through d (alpha = .7637, .7851,
.8430 and .5519 respectively). These tour descriptors were thus com-
bined to create the new variable negative description.

Analysis of Variance

Prior to the analysis of variance, it became clear that the ini-
tial two hypotheses, which dealt primarily with the first variable
threat perception, needed to be expanded to account for the addition
of the second variable negative description. Since these two variables
would remain distinct througn.sit the remainder of the analysis, the
initial hypotheses were rewritten as follows.
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Hypothesis 1a. Color enhanced images will be per-
ceived as significantly more threatening than unen-
hanced visible images.

Hypothesis 1b. Color enhanced images will be de-

scribed significantly more negatively than unenhanced

visible images.

Hypothesis 2a. The category four hurricane will be per-

ceived as significantly more threatening than the cate-

gory two hurricane.

And

Hypothesis 2b. The category four hurricane will be de-

scribed significantly more negatively than the category

two hurricane.

Analysis of variancc was then utilized to dctermine if the
strength of the hurricane (catcgory two or four) and the type of image
reccived (enhanced IR or unenhanced visible) led to the same amount
of threat perceived and the same level of negative description. This
analysis used the new variablcs threat perception and negative de-
scription. The results of these tests indicated that those students re-
cewving category four hurricanc information perccived significantly
more threat than those receiving category two hurricane information
(Fy, 201=46.29, p = .000). Simlarly, those receiving category four
hurricane information described the images significantly more nega-
tively than those receiving a category two hurricane (F, >3 = 11.01, p
=.001).

The difference in perccived threat between those who re-
ceived color-enhanced IR images and those who received uncn-
hanced visible images approached significance (F| 0 = 3.11, p
=.079). No significant difference was found, however, between IR
and visible images in terms of being ncgatively described (F|. 5
=.176, p > .1). The category four IR image was dcscribed signifi-
cantly more negatively than both of the category two images (F3 21 =
391, p = .01). The catcgory by image by threat perception analysis
mirrored the category by threat analysis. In other words, no signifi-
cant difference was found in category by image, but significant dif-
ference was found in both images per category (Fi 199 = 16.78, p
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=.000).

A covariance analysis was run to determine if the attitudinal
factor attentiveness had any influence on responses on threat percep-
tion or negative description. When controlling for attentiveness,
however, all results remained the samc. Thus, while attentiveness
may have some influence on perception of thrcat and negative de-
scription, it is not statistically significant.

Discussion

Hypothesis la proposed that color enhanced images would be
perceived as more threatening than unenhanced visible images. The
analysis was performed using the constructed variable, threat percep-
tion, to dctermine whether this was the case. The analysis suggested
that due to factors associated with the placement and use of colors in
the image as discussed previously, a color enhanced IR image would
be perceived as morc threatening than a similar un-enhanced visible
image. While the color-ecnhanced image was perceived as more
threatening, it was not described more negatively. Hypothesis b was
not confirmed. A significant difference was not detected between
1mages received in their negative description. A possible explanation
for this lies in the selection of the nine descriptors. The focus group
discussion provided the basis for selection of these descriptors. Other
words might havce been more appropriate for the images they were
meant to describe.

Hypothesis 2a stated that the category four hurricane should
be perceived as more threatening than the category two hurricane.
The analysis of variance confirmed this hypothesis regarding the in-
fluence of strength of the hazard on the amount of threat perceived.
One would expect this to be the case. Hypothesis 2b was also con-
firmed. The analysis suggested that category four hurricanes were
also described significantly more negatively than category two hurri-
canes, confounding the earlicr suggestion that selection of descriptor
was inappropriatc. See Table 3 for a summary of hypotheses and re-
sults.

Giiven the results of the focus group discussions, a final non-
dircctional rescarch question was raised to determine whether respon-
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Table 3. The four hypotheses and thceir test results.

Description  Status F (degrees of p-value
e R — U J— freedom) R .
Hypothesis la IR perceived  Inconclusive 3 20 079
more
threatening
Hypothesis 1b IR described  Not Confirmed 176 (120w 675
more
negatively
Hypothesis 2a Category 4 Confirmed 46.29 (| 201 000
more
threatening
Hypothesis 2b Category 4 Confirmed 11.01 (1,203 001
described
more
negatively

dents’ levels of attentiveness had an influence on their perception of
the hurricane. The results of the analysis suggest that it did not. The
fact that attentiveness was not found to influence the amount of thrcat
perceived or the negative description of the images could demonstrate
that one’s rating of the importance of weather information in gencral
does not apply during cases of severe weather. During such events,
attentiveness is likely to be alrcady heightened. Several respondents
in the focus group, who would have been described as weather non-
attentive, discussed the desire to view scverc weather as an event.
Perhaps a more adequate measure of attitude could have been devised
to take this desire into account. [t is also possiblc that a more appro-
priate attitude to measure would have been the predisposition to fecl
threatened in less intense situations. [n future research, this variable
should be considered.

A major limitation to this study, which may have impacted
the results, was the use of students as the rcspondents. Students
might not be the best indicator of public perception of hurricancs. As
a group, students do not own property and would not have the same
decisions to make during a hurricane. The researcher was surprised at
the number of students who did view telcvision news or the Weather
Channel during the tropical storm and hurricane situations in the sur-
vey. She also fecls that this number would be higher among the gen-
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cral population in the region for a number of reasons. Firstly, people
with more to losc in severe weather situations should have a greater
desire to seck information about how they or their property might be
affected since the relevance for this group is greater. Secondly, the
average age of respondents to this survey was 21.3 years. The aver-
age age of the television news viewer is considerably older than 21.
[n future research on this topic, a random sample of the population
affected by hurricanes should be obtained.

While the use of students was a limitation in this study, there
1s no rcason to believe that the general public would be less influ-
enced by image type or hurricane category. Just over half the stu-
dents who responded to the survey had taken a map-reading class in
the past. This may have been an advantage in interpreting the image
for a handful of the respondents. So, while the public may have more
cxperience with television news and weather, that cxperience does
not automatically suggest that they better understand the images they
view on television.

Other questions may be raised by this rescarch. One may
wonder, for instance, whether the effect of the color enhancement on
threat perception is significant enough to stimulate some behavioral
response. In this study, it did not. Respondents receiving the en-
hanced image were not significantly more likely to leave their homes
(ts = 1.25, p > 1), leave the area (5= -.90, p > .1), or even make
other preparations (05 = -1.08, p > .1). The category of the hurricane
in the survey received did translate to differences in behavioral action
taken in two of the three responses. While those receiving mforma-
tion about catcgory four hurricanes were not significantly more likely
to Icave their homes (s = .60, p > .1), they were significantly more
likely to leave the arca (s = -4.17, p = .000). There is also sugges-
tive evidence that the hurricane category in the survey led to differ-
cnces in whether respondents would make other preparations (f25 = -
1.93, p =.06).

Conclusions
This study did demonstrate the necd to consider the influence
that color enhancement has on weather images when these images are
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meant for public consumption. More research is necded to determine
if this perception holds true for the general population. If color en-
hancement does make a hurricane appear more threatening, this fact
has implications for risk communication. When action such as
evacuation is encouraged, weather broadcasters should emphasize the
danger of the hurricane by showing cnhanced images (which many
currently do). When action 1s to be discouraged, however, weather
broadcasters should takc the time to carefully explain what the colors
in the image mean and show the visible image as well.

Gamson and Modigliani (1989, in Stallings, 1990) stated that
the role of news organizations is ncither trivial nor decisive in the so-
cial construction of risk. Teclevision remains an important if not the
major source of information for pcople about weather, and espccially
severe weather. As part of the weather segment of the ncws, or as a
large part of weather updates on the Weather Channel, satcllite im-
ages do play a role in shaping public perception of thrcat. While
there a multitude of factors determine what actions individuals take
during secvere weather, one should take great care to understand the
influence (however small) that satcllite timages have in shaping per-
ception of the hazard.

Notes

I. This is not the original web address. As a result of the change in
location, the survey is no longer operational. Respondents were
directed to a screen on which they could click a button to takc the
survey. The respondents would not have seen that there were four
types of surveys. This is not the original web address. As a result
of the change in location, the survey is no longer operational. Re-
spondents were directed to a screen on which they could click a
button to take the survey. The respondents would not have scen
that there were four typcs of surveys.

2. Part of the html script for the survey included a function that al-
lowed each of the four survey types to be called up randomly
without replacement until each type had been viewed. This proc-
ess would then be repeated for as long as people continued to visit
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the page. In this manner, a samplc size evenly divisible by four
would have yiclded an equal distribution of each survey type had
a survey been correctly completed each time the page was visited.
In reality, the distribution was nearly equal with 54 correctly
completed type a surveys, and S1 type b, ¢, and d surveys.

3. In this study, communications is considered a group scparate
from social sciences because it is a separate college at the univer-
sity. Social science refers to majors belonging to the College of
Social Sciences. The author has assigned no other meaning to
this division.
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