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Introduction
With local telcvision stations in Florida s01l1ctin1cS providing

o,rcr twenty-follr hours of conl111cfcial-free covcrage of hU1Ticancs
ailued at the state, residents are bOlllbarded ,vith inlages (Whitney,
2004). These inlagcs range fronl the ahnost-chch6d appearatlCC of a
rain-drenched reporter clutching a pole in one aftn and a l1Iicrophone
in the other to an array of COll1putcr generated graphics delivercd by
tIle weathcrcaster.

AdvanCClllents in the ability to create and display weather
graphics have Bladc it possible for stations throughout the country to
give the public live, up to the lllinute accounts and warnings during
tinles of severe weather in \vays that are visually appealing 311d eyc
catching, News stations also routinely break into local progranl11ling
to annOllllCe the threat of a tornado and show very detailed and color
ful ilnages that indicate \vhcre this tornado is, and where it is likely
heading. Whether wanling the audience of a tOll1ado or hurricane,
these graphics, as part of the nIcssagc sent by the ne\vscast~ have a
role in s11aping the viewers' perceptions of the existing threat.

As part of the news, tIle ilnages sho\vn during the weather
segnlent l11ay have sonIC role 111 shaping t11C audience') s sense of real
ity. Stallings (] 990, p. 87) states "joull1alists sinluJtaneously create
and perpetuate an inlage of reality when they assc111ble a news prod
uct." For this reason, and because people do turn to Blass 11lcdia in
titnes of severe weather, it is inlportant to understand the influence
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these vveather ill1ages ll1ay have on peoples' perceptions, which be
COllIe tIle realities they use to 111ake decisions about the risk involved
in a severe-weather event.

A potential problell1 in the usc of weather ilnagery during se
vere weather is that little is known about the influence these graphics
have in shaping perception and encollraging or discouraging action.
1~11e purpose of this study is to exanlinc one type ofilnage C01111TIOn to
newscasts during a hurricane: satellite ill1agery. Infrared (IR) satellite
inlagcry is OftCll color enhanced to better show differences in cloud
top tC111pcrature (Conway et a1., 1997). Color codes for satellite en
l1ancCIllents are not typically provided during the weather segnlent of
the news, however. Without provision of SUCll a color code, one
S110uld not aSSUll1e the audience has adequate lal0wlcdge about the
enhanCC111cnt to understand the inlagcs. 1~his possible lack of under
standing anlong viewers as to what the various colors ll1ean conlbined
with several display characteristics of the ill1ages thell1selvcs could
lead to color enhallccd satellite illlagcs having a different influence
on perception than uncnhanced IR ill1ages or visible illlages which
sho\v cloud thicklless, and arc not enhanced. Therefore, this study
exanlincs this possible difference througll the use of a hypothetical
hurricane situation. Before discussing the researcl1 11owever, it is inl
portant to establish a falniliarity with SOlllC of 111e display characteris
tics of weather il11ages, and how they Illight factor in shaping percep
tion.

The Influence of Color in W cather Displays
Many of the ele111cnts responsible for the way one interprets a

111ap are also applicable in weather displays. Weather displays such
as the satellite tillage are in fact just one type of representation of the
world (for a discussion of tllis, see Monll10nier, 1999). For this rea
son, weather display characteristics will be exalnined through a carto
graphic lens. Additionally, this study focuses only on the use of color
in the satellite ill1age, although other factors l11ight also prove ill1por
tant.

ReC0111111cndations on the appropriate usc of color have had a
long history in cartography (Brewer, I994). Throughout this history,
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however, reCOITIlnendations dealt prinlarily with notions such as the
use of hue for qualitative differences and the use of lightness for
quantitative differences (Brewer, 1994). Most of these rCC0111111Cnda
tions had also becn Inade with the printed ll1ap in Blind. With the ad
vancenlent of C0l11puter caltography, however, it becanle necessary to
set guidelines that extended beyond the recoll1111cndations for the
printed lnap. In 1993, the All1crican Meteorological Socicty's Inter
active Infollnation and Processing SyStC1l1S (TIPS) Subcolnnlittee for
Color Guidelines created a list ofreC0111111cndations for color weather
features. l'hese guidelines included such reCOll1111Cndations as blue to
denote cold fronts, and green to denote the occurrence of precipita
tion (lIPS, 1993). Even with such guidelines established, adding color
to a display has certain il11pacts on the reader or viewer that require
careful consideration by the inlagc creator.

Monnlonier (1991, p.147) stated, "CoJor is a ca110graphic
quaglnire." Colors help to nlake a Inap (as well as a weather inlage)
TIl0re attractive, but can also be deceptive. 1~he use of color on a ll1ap
or image can have both positive and negative cffccts on the ability for
one to '~rcad" it. It is easier to search a display for colors than synl
boIs, and it is easier to count colored targets than tll0SC varying only
in size or value (gray tone) (Hoffnlan et al., 1993). This is due to
color's ability to be retrieved rapidly froll1 111el1101)' , as well as its
ability to be distinguished by that part of vision consisting of both
rods and cones together, wIlieh provides lower resolution sight, alld
where [onn is indistinct (Carter, 1982). It is also possible to discenl
tTIore different hues in a display than various degrees of lightness or
value of a gray scale (Mersey, J 990).

A potential negative aspect of the use of coJor in a 111ap is that
sequences of varying hllCS (the property of a color by \vhi~h one COlll

monly recognizes it-- red, green and pln~]c for instance, as defined
by its wavelcngtl1) have no single consistent ordering (Monnlonicr,
1991). For this reason, l1ue is not usually used to pOliray quantitative
differences on a 111ap. It is often used to denote qualitative diflcr
ences, however, which are not ordered. Another problenl with color
is that of sinlultaneous contrast (SJOCU111, 1999). Sinlldtaneous con
trast is a phenoll1enon in which the appearance of one color is af-
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feetcd by the proxinlity of another color. This occurs because one
color's value (brightness) when surrounded by another will sllift in
value to enhance the contrast (Mcrscy, 1990). For instance, when
gray is surrounded by green, the gray appears reddish, but when sur
rounded by blue, the gray appears yellowish (SlOCU111, 1999).

When adding color to a display, one should also consider the
conventions and cllltural connotations associated wit11 colors. For
instance, there is a strong convention in l11ap 111aking and interpreta
tion that dark equals 1110rc of s0111ethitlg, or a higher ll1agnitude, while
light equals Jess ll1agnitude; ~4tlle darker, the n1ore~'1 according to Mer
sey (1990, p. 1). Othcr con"cntions exist dealing with color~s role as
a landscape 11letapl1or. Thesc associations incillde green with vegeta
tion, blue \vith water, and yellow with a desert cnvirOntl1cnt
(MonnlOnicr'l ]99] ).

Fluihcrnlurc, colors ll1ay have ccrtain cuJtllral aSSOCIatIons.
Red J11ay be used to denote warnings, for exanlplc, while yeJJow and
greet1 denote caution and safety respectively (Hoffnlan et aI., 1993).
Also, there arc powerful associations of blue wid1 cold and red with
hot (Monnlonicr, 1991). Little is know about subjective reactions to
color on J11apS besides standard convcntions which incllide the asso
ciation of red with "fire," "warning," "heat" and so on (Monnl0nier,
1991, p. 153). Although not necessarily negative, color connotations
can \vork to a display's disadvantage if not used properly. M 0111110

nicr (J 999, p.136) discusses this issue as it pertains to the assignll1cnt
of false colors to weather inlages. He states that,

Elec(ronic itnage pr()cessing~ which can sharpen details and assign
colors to non-visible wavelengths, confers artistic license either to
highlight notewol1hy differences in the data, or 10 exploit cultural
associations of navy blue with wat.er and green or brown with land.
This power to radiation intensities and estimated 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 figllfc-grollnd relationship is another basic

cartographic principle that should he considered when creating a Il1ap
or weather inlagc. Sinlilarly saturated colors are usually grouped to
gether as either background, or thC111C (Robinson ct aI., 1995). Figure-
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ground relationship explains why when one looks at a Inap of NOlih

America one sees the continent as separate froln the ocean. Experi
Inents using figtlrc-ground relationship have denlonstrated that search
time for a target on a display is sholicr ,vhen the target inlagcs are
placed on dissill1ilar or no backgrounds, but that search tilTIC increases
wIlen backgrounds are silnilar to the targets (Caticr, 1982). Furtller
Illore, since visllal searc]1 of a display is c0111pleted throllgh a nUlnber
of fixations'l lllodeling of this process indicates that extraction of in
forlnation froln the ilnage is ilnprovcd when the figure is conspicuous
(Dobson, 1985). Thus, objects that stand apart fro111 their back
grolll1ds are processed 1110re efficicntly.

Closely reJated to the concept of figure-ground relationship is
the notion that S0111e colors appear to retreat while others appear to
advance (Robinson ct al., J995). Saturated, high value reds, oranges
and yellows are lTIOre likely to be seen as the figure on a 111ap due to
their advancing appearance. Low vaJue, or less saturated greens,
billes, browns and grays on the other hand are 1110re likeJy to be
viewed as background due to their retreating nahlre (Robinson ct al.~

1995). l~his process is in part due to a physiological phCll0t11enOn
causing light rays entering the eye 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, becallse they are lnore nunlcrous than
green or blue cones.

Several of the concepts discussed above provide a franlework
for one to question the influence of weather inlages that assign false
colors to various phenoll1cna on perception. l~he enhanced lR satel
lite ilnage, for instance, uses highly saturated warlll coJors such as
reds and yellows to highlight areas in the cloud t11aSS where cloud top
tenlperahlres are coldest. The unenhanccd visible inlage, howcver'l
uses a gray scale to show differences in cloud thickness. Color en
hancelnent could have profollnd effects on perception of the IR inlagc
by the untrained observer, especially when c0l11parcd to an unen
hanced visible ilnage. The use of colors that nornlally connote dan
ger or caution, such as in the enhanced IR inlage, could ilnnlediately
suggest to tIle observer that they are viewing a dangerous situation,
even if no danger exists. Also, placing an enhanced satellite il11age
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on a blue background, such as 111any television stations do, could
cause the illlage to stand out Blore when viewed quickly due to fig
ure-ground relationship and the advancing properties of the colors in
the i111age cOlllparcd to the retreating colors of the base ll1ap. COll1
pared to the IR ill1agc, the visible satellite ill1age C01l1posed of white
and gray is 1110re difficult to differentiate frolll the blue background
and 111ay not provoke the sanle anlount of attention.

The cOll1bincd interaction of several of the display character
istics in the IR inlagc that are not presetlt in the visible iluage provide
reason to suggest that color-enllanced lR ilnagcs will be perceived as
1110rc threatening than unenhanced visible ilnages. This is dlle to the
lR inlage'l s usc of colors that suggest danger, its 11lore pronounced
figllre-grollnd effect, and its juxtaposition of advancing wann reds
against a cool blue background. Tllese factors present in the en
hanced IR inlagc and not the unenllanced visible ilnage lead to the
first hypothesis.

lfvpothes;s I: Color enhanced ilnages lvii' be perceived
as nl0re threatening thtln unenhtlnCed visible images.

The Intlucncc of Storm Characteristics
One lnllst also consider the characteristics of tl1e stonn itself

when attclnpting to detenllinc 110\\' different images influence percep
tion, LiteratlIre on what factors of the stonl1 itself influence threat
perception helped in the creation of the survey used in the study. Af
ter exall1ining previous research, Lindell and Perry (1992, p. 149)
concluded that public perception of natural 11azards could be organ
ized into fOllf categories: "characteristics of the hazardous agent,
characteristics of inlpact, perceived personal consequences and affec
tive reactions to the hazard." They also found that ll1uch of the litera
ture supports four pred0l11inant characteristics of threat, which influ
ence individual 'I S 1110ti vat ion to respond: severity, certainty, ill1111edi
£1l:y and duration of il11pact (Lindell & Perry, 1992). These factors
were considered along with the inlage characteristics in tIle attetnpt to
111eaSUrc respondents' perceptions of the hypothetical hllrricane
threat.

One of the characteristics, sevcrlty, takes into account the size
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of the risk. Salldl11an et a1. (] 998) state that the effectiveness of risk
explanations S]10ldd not be studied without considering the size of the
risk. Often literature offering explanations of public behavior or
perception includes cases with 1110re than one level of severity
(Sandnlan et aI., 1998 and Baker, ]995). l~hls stlldy therefore
included two levels of severity, a category two hurricane and a
category four hun~icane. Intuitively, events with a greater degree of
severity will be perceived as 1110re threatening. l~his leads to the
second hypothesis.

!fV/Jothesis 2: The catego!)' .tiJur hurr;cane lV;!! he IJer

ceivell a,s 1110re threatening rhcln the cCltegol:V tH'() hurri
cane.

Methodology
To exanline these hypotheses, a survey instrull1ent \vas cre

ated that would lTIeaSllre 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 in1
age (color enhanced IR or unenhanced visible). Before adn1inistering
the survey, however, the researcher believed it best to ascel1ain that
the questions to be asked on the survey actually n1easured \vhat vari
ables they intended to l11casurc. To accol11plish this, a series of focus
groups was run using undergraduate students. Using the results of
the focus grollp discussion, a final survey was created and adnlinis
tered. Undergraduate students were used in the focus group because
they would c0111prisc the sanlple used in tIle survey research.
Focus group

The pllrpose of the focus group was to create a better survey
instnllnent. Beyond that broad purpose, however, the two focus
group disCllssions had three prinlary goals: (1) to acquire a better
sense of what attitudes nlight be present in the study population that
might predispose respondents to perceive Blore or less tllreat regard
less of the level of severity or il1lage sllown; (2) to analyze tIle 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 inlages cre
ated for the survey. With these goals in 111ind, each focus group's dis-
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cussion tinlC of t\\10 hours was divided into three parts. l~he first part
of the discussion focused on weatl1er; initially wcat11cr in general and
then severe weather specifically. During the second part of the focus
group discussion, participants were given a list of forty-five words,
l~hcy were told to group these words together as they saw fit. Next,
pUliicipants were asked to think of these words in te1111S of their abil
ity to describe s0l11cthing negative. Tl1is enabled the researcher to see
how stich words COllld be used to describe a hurricane inlage. Fi
nally, paliicipants were given tl1e opportunity to exall1ine several sat
cHite inlages of hlln·icancs~ both IR and visible. Participants were
then asked for their opinions and first inlpressions of these in1ages so
the researcher could deternline whether the inlages were indeed real
istic representations of a hurricane.

The focus group discussions resulted in several inlportant Ollt
C0111CS. l~hc discussion forced the researcher to 1110dify severa] ques
tions on the prclinlinary survey dealing wit11 attitudi11al variables to
account for a range of attitudes towards weather tl1at enlcrgcd in tIle
focus group participants classified as "attentiveness" to "noo
attentiveness." These attitudes can be conceptualized as the degree of
inlpoliance and dependence one placed upon weather, as well as the
IeveJ of interest one had in severe weather. 'T'hose participants in the
focus groups who sllowed a low level of weat11cr attentiveness had
little experience viewing weather graphics on television. For exam
ple, SOl11e did not know the difference between the radar inlages
shown on the J;Jletlther (lhannel and t11C satellite ilnagcs ShOWll to
theln dtlring the focus group. l~his Jack of basic satellite image un
derstanding led to the f()llowing research question, as well as the con
sideration of attentiveness as a variable in the survey.

Research Question: ~Vhat i~fluence, if' an.v, »vill the re
spondents' level o.!'lVetlther (lttentiveness have on their
IJerce/Jtion o.f'the hurricane image in the surve)'?
Focus group discussion also led to the creation of a s111allcr

list of descriptive words. The nine words chosen- -attractive, boring,
bOlhersonle, COl1Iils;nf;;, horrible, peace.filI, Seal}', vibrant and vvorri
SOlne -- were used on the survey to represent the degree to which the
inlagc respondents received was positive, negative or annoying.
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These specific words ,verc selected froB1 the larger list of forty-five
because participants used these words 1110st frequently to describe
S0111ething positive, negative and annoying. Finally, participants
agreed that the hllrricane inlages to be included in the survey indeed
appeared realistic. One participant also confinl1ed the researcher's
early hypothesis tIlat color enhancenlent increases the level of threat
perceived with a shOllt of HWOW that looks reaJIy bad!" when shown
the color-enhanced IR ilnage.

Surv~v

The prelilTIinary sllfvey instrU111ent was then 1110dified giveI1
the results of the focus groups. To obtain a sanlple for this project,
students were recnlited to participate fron1 seven classes ottercd by
the COlTIlTIUnications and the geography departtl1cnts at a large state
funded instihltion in Florida. One of thesc classes was taken by stu
dellts of all nlajors; predolninantly COll1111unication and geography
majors took the relnaining six classes. A total of 254 students were
recnlited and gave their perll1ission to take part in the survey. Once
consent was obtained, students were directed to tIle researcher's web
site (http://1V11'l1·'.n1sstate.edu/cDursesIla11s5/hurricane.ht111/) 1 to C0111
plete the survey online. Students could visit tIle site either by typing
in the address in the top of their browser or by c] icking on a ]ink sent
to thenl via e-nlail.

The survey consisted of twenty-five questions arranged into
two general sections. Scction One attell1ptcd to create a profile of the
respondents' attitude towards weatllcr and past behavior during hurri
canes. S0111C of these statelnents reflected the attitudes that cl11crged
during the focus group discussions. Questions one tllrough nine
asked respondents to respond to statenlents about their attitudes to
wards weatller using a Likeli scale. For instance~ one of the state
ments read, "1 believe it is ill1portant to be infonllcd about the
weather. ''I Questions ten through thirteen asked respondents about
their actions taken during two tropical systenlS that 111ade landfall in
Florida during Scptelnber and October 2000, and during other hurri
canes by which they were affected.
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Figure 1. Forecast track map. All survey participants were shown
this imagc (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 effect. The survey contained a
statement explaining what thesc colors meant along with the image.
For the full-color image, please visit the webpage at
http://www2.msstate.edu/-km~5/survey/watch wam.jpg.
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Section Two presented respondents with a hypothetical hurri
cane scenario and sought to ll1eaSllfC the alTIOunt of threat they per
ceived fronl the inforl11ation they were given. Before C0111p]cting the
renlaining questions, respondents were asked to read a paragraph de
scribing a hypothetical hurricane situation. All surveys lncillded this
brief descriptive paragrapl1 about the hun-icane along "vith an il11agc
showing the forecast track. l~his lInage (Figure I) contained a 111ap of
the Gulf of Mexico with the surrounding states and the probable track
of hypotl1etical Hllrricane Zekc. Close to half of the respondents
would receive infonl1ation about a category two hurricane \vhile the
re111aining respondents would receive infonl1ation about a category
fOUf llurricane. The first ilnage renlaincd the same for each respon
dent. The descriptive paragraph varied slightly according to the se
verity of tl1e l1ypothetical hurricane. l~he second ill1age respondents
viewed in Section Two contained the sanle base nlap~ but l1ad a hurri
cane satellite ilnage (frotTI the National Clill1ate Data Ccnter's His
torical Sigllificant Events I111agery arcl1ive) superil11posed upon it.
Rougll1y half of the surveys would contain a visible satellite lInage ill
which tIle hurricane appeared in gray-scale (Figure 2), while the re
maining surveys would contain a color-enhanced IR inlage (Figure
3). Thus tIle respondents could have received one of fOUf possible
survey versions henceforth referred to as surveys a through d. These
versions cOlnbined the two ilnage types with the two hurricane cate
gories. Idea1ly'l tllese fOUf versions would be divided equally anlong
the respondents. 2

The purpose of Section Two was to dctcll11ine whether the
ilnage tllat respondents received had any influence on the rating stu
dents assigned to qllcstions lneasuring thrcat. Threat was ll1casured
by respondents' ratings of a series of factors based on two of the f()ur
characteristics of thrcat---- -severity and certainty --- which, according to
Lindell and Perry (1992), influence an individual's 111otivatioo to re
spond. Other questions asked respondents to rate the inlages they
received based on the appropriateness of the nine descriptors and then
to decide what actions \vould be necessary if the hypothetical hUITi
cane had been a rea] event. Finally, respondents were asked dC1110

graphic questions as weJl as questions pertaining to weather infol111a-

71

bchang1
Text Box



Enhancing Jhr.:al Sherman-Moms

Figure 2. Visible, unenhanccd satellite image. Half of the respon
dents received this visible image (with base map and ocean in color),
and were told it was either a category 2 or a category 4 hun-ieane.
For the full-color Image, please visit the webpage at
http://www2.msstate.edu/~kl11s5/surveyNISHur_jpg.
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Figure 3. Enhanced IR satellite inlagc. Half of the respondents re
ceived this infrared image (in color on the webpage), and were to Id it
was either a category 2 or a category 4 hun·icanc. No infon11ation
was provided about what the colors indicated. For the full-color 1111

age, please visit tIle webpage at
Ilttp://www2.nlsstate.edu/-----kll1S5/survcy/IR__Hllr.jpg.
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Table 1. Sample characteristics. Respondents who COlllpleted the
survey \verc prcdoll1inantly fenlalc, froIll Florida, between the ages of
20-21 and C0111111unications ll1ajors.
Sex Male Female
-;- -~ -- - -- - -~ ~ --- - --~ ..- --- --

37.6(~;) (77) 62.4~/o

( 12~)

NOIl

IJ.S.

1.40/0
C~)

Florida

Rl.o(~o (169)

Home
state

Northeast Southeast Other U~S.

U.S. (Not
including

____~ ~__~__FL)
7.2 D/() ( 15) 4. 3~0 (9) 4. 3~~ (9)

Major Communications Social Business Physical/Natural Other
(L:oded) Science Sciences

3X.6% (80) 23.2% 13% (27) 5.30;0(11) 18.2~~

(4R) (37)

18-_1_9 2_0-_2_1 2_2_-2_3 2_4_a_n_d_o_v_e_r__
26.1 (~o (54) 45.9% \5.5<Yo 12.30/0 (23)

(95) (32)

Class Map Reading l\1ap Hazards Other Weather
Ex lleriencc l\1aldng Class

51.7~/o yes (107) 140;0 yes 29.5% yes 35.70;0 yes (74)
(29) (61 )

tion-seeking habits, and prior class experience in weather, natural
hazards or ll1ap Inaking/reading.

Survey Results

~> ,;171)/e CharClcteristics
Of the 254 students who gave their penllission to take part in

the project, 210 actually cOlnplctcd the survey, of which 207 were
used. Three were discarded because they appeared to be duplicates.
Of those respondents c0l11plcting the sllrvey who answered the ques
tion, 62.4~'o (12R) were fenlalc and 37.6°~ (77) wcre ll1ale (See Table

74



The Florida Geographer

Table 2. Viewing behavior. The table shows how frequently re
spondents view weather on television and where they get most of
their weather infonnation.

I watch the Weather Channel. ..

Alway5._
10.6% (22)

Often Sometimes_.- ------_..._----_ .._-_.._--_..
32.4% (67) 30.4'~o (63)

Rarely
2fU% (42)

Never. -- .. "..,-_._- .,.._----
4.8%(10)

I watch the weather segment of my local news ...

Always
14% (29)

Often
37.7% (nI)

SOlm~til1!~s__ ..RareJy
27.5% (57) 10. I %) (21)

Never
93% (19)

I get much of my weather information from ...(percent rCI)I:vin~ ")'cs")

Weather TV News [ntemet Friends & Radio Newspaper Otller
Channel ____ FatJ.:!!!Y...._ ... . ..- -- --- ._------
70.5% 65.7% 45.4% 48.8% .IX.2% 23.7% 6.3%
(146) (136) (94 ) ( 1(1) (79) (49) ( 1.1)

Viewed the following during lither tropical events ... (percent rcpl)·jng "yl'S")

Weather Channel Local Television News
___._ •• _ - • - _" - - _ •••__ • _ •• '0 __ • _'0 •• _ ••• _ •• •• _._._.

On average 67.5% or 140 per storm On average 6S.4% or 1·:/2 per storm

1). An ovcnvhelming majority (81.6%) called Florida their "home
state," although twenty-two states, one telTitory and two foreign
countries were represented, and a majority majored in either a social
science field (23.2%) or communications field (38.6%)).1 The mean
age of respondents was 21.3 years old (standard deviation, 4.09) with
a range of 18 to 57. 83.6% (173) of respondents werc 22 years old or
younger. Additionally, many students had taken classes in one of the
subject areas listcd above (c.g. map reading, 51.7%).

A plurality of respondents (37.7%) watchcd local telcvision
weather "often" or "sometimes" (27.5%), and watched the Weather
Channel "often" (32.4%) or "sometimes" (30.4%) (See Table 2). The
most common source of infonnation about weather for respondents
was the Weather Channel with 70.5% replying "yes" they watched
the Weather Channel. Local television news was viewed by 65.7%.
During the actual evcnts (Hurricane Gordon, Tropical Storm Helcne,
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and ot1ler stonl1S the respondent lnay have experienced) 11108t respon
dents (froBl 64.7~~ to 73.4%

) reported viewing local television news
and the f~Te{lther Chtlnnel. Respondents were not asked whether they
would vic~r television news or the 1Veather Channel during tIle hypo
thcti cal event.

Reliabilif)' l1n(1IJ'sis
Nine itclns attcll1pted to 111CaSlJre tl1e respondents' weather

"attentiveness." Attentiveness was a constnlct operationalized as the
SUlll of five of the attitudinal variables (interested in \Veat11er, in
fonl1cd about weather, considers weather daily, considers weather
when 111aking future plans, and fascinated widl hurricanes), which
were chosen through a rei iability analysis using Cronbach's alpha
(alpha == .68(6). Tllcse qllestlons dealt with the ill1portance t11at stu
dents placed on weat]ler knowledge, and an interest in hun·icanes.

Six itC111S were also COll1bined using Cronbach's alpha for
each of the fOUf survey types (alpha == .8877~ .8877, .8145, and .7991
for survey a tl1rough d respectively) to create the new variable threat
jJercejJlion. l'hese six itCll1S relating to the perceived characteristics
uf the hurricane were intensity, danlage potential, ilnpact on oneself,
inlpact on the coast, probability of landfalJ, and concenl. Finally, this
saIne techniqlle was used to select the four nlost appropriate descrip
tors for the inlage students received. Franl the llst of nine words,
"bothcrSOluc," ~'horrible," "scary" and '4worrisomc" l1ad the l1ighest
alpha values for survey types a through d (alpha == .7637, .7851,
.8430 and .55 19 respectively). 1~11ese four descriptors were tl1US com
bined to create the new variable negative description.

/1na~l'sis (~l Tl1riance
Prior to the analysis of variance, jt beCalTIC clear that tlle ini

tial two hypotheses, which dealt prinlarily with the first variable
threat perception, needed to be expanded to account for the addition
of the second variable negatlve descri!Jtion. Since these two variables
would rC111ain distinct through' }j,t the rC111aindcr of the analysis~ the
initial hypotheses \vere rewritten as follows.
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Jfvpothesis Ia. Color enhanced inlages \vill he ]Jer

ceived as sign~ficlllltZv nl0re threatening th(JI1 unen
hanced visible ifna~es.

Jfvpofhesis 1b. Color eJlhllnCe(/ inll1ges lvill he de
scribed sign!ficant~v 1110re negllth)e~l' than unenhl1J1ced
visible inlages.
Jfl'pothesis 2a. The categol:V.fhur hUrr;Cl1l1e H'ill he IJer
ceived (TS signfficantzv lnore threateninK than the cate
gor)' tH'O hurricane.
And
f!.vpothes;s 2b. The (,lltegO}J'.four hllrr;cllne lvill he de
scribed s;gn{ficontzv nlore nef?lltive~l' than the C(J1egol) ,

tlVO hurricane.
Analysis of variance was then utilized to dctcll11inc if the

strength of the hUITicane (catcgory two or four) and the type of inlage
received (enhanced IR or unenhanced visible) led to the saBle anlount
of threat perceived and tIle saine level of negative descriptioll. This
analysis used the new variables thre(11 !JercejJt;o/1 and negll1ive de
scription. The results of these tests indicated that those students re
ceiving category four hUITlcanc inforlllation perceived significantly
lTIOre threat than those receiving category two hurricane inforll1ation
(Fl , 101 == 46.29, 1J == .000). Sill1ilarly, those receiving category fOUf
hurricane infonl1ation described the ill1agcs significantly 1110rc nega
tively than those receiving a category two hUITicane (F I , 103== 11.0 I,])
== .001).

The difference in perceived threat bet\veen those \vho re
ceived color-enl1anced IR inlages and tl10se who received uncn
hanced visible images approached significancc (FI , 201 == 3.11, p
== .079). No significant difference was found, however, bet\vccn IR
and visible inlages in terlns of being negatively described (FI , 20~

== .1 76, ]J > .1). l'he catcgory four lR inlage was described signifi
cantly 1110re negatively than both of the categoly two inlages (F-:,. 20] ==
3.91, p == .Ol). The catcgory by inlage by tl1reat perception analysis
tnirrored the category by threat analysis. In other \vords, no signifi
cal1t difference was found il1 category by inlage\ but significant dif
ference was found in both inlages pcr category (F:" ](N == (6.78, lJ
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== .000).
A covariance analysis was run to detenl1inc if the attitudil1al

factor attentiveness Ilad any influence on responses on threat percep
tion or negative description. Wllen controlling for attentiveness,
110wever, all results re111ained the saIne. TIlllS, while attentiveness
111ay have S0111C int1ucnce on perception of threat and negative de
scription, it is not statisticaJly significant.

Discussion
Hypothesis 1a proposed that color enhanced ill1ages would be

perceived as 1110re threatening than unenhanced visible ilnages. l~he

analysis was pcrfornlcd using the constructed variable, threat percep
tion, to dcternlinc whether this was the case. T'hc analysis suggested
t11at due to factors associated with the placenlent and use of colors in
tIle illlage as discussed previously, a color enhanced IR illlage would
be perceived as Blare threatening than a sinlilar un-enhanced visible
i111age. While the color-enhanced il11age was perceived as tuore
t11fcatening, it was not described n10re negatively. Hypothesis 1b was
not confinl1cd. A significant difference was not detected between
inlages received in their negative description. A possible explanation
for this lies in the selection of the nine descriptors. 1~he [OClIS grOllp
discussion provided the basis for selection of these descriptors. Other
words ll1ight have been Bl0re appropriate for the inlages they were
111cant to describe.

Hypothesis 2a stated that tile category fOUf hurricane ShOllld
be perceived as l1lorc threatening than the catcgoly two hurricane.
TIle analysis of variance confirlllcd this hypothesis regarding the in
fluence of strength of the hazard on the alTIOunt of threat perceived.
One would expect this to be tIle case. Hypothesis 2b was also con
firllled. TllC analysis suggestcd tllat category four hurricanes were
also dcscril)cd significantly nlore negatively than category two hllnai
canes, confOtlndlng the earlier suggestion that selection of descriptor
was inappropriate. See Table 3 for a SUlll111ary of hypotheses and re
sults.

(iiven the results of the focus group discussions, a final non
directional research question was raised to dctcrnlinc whether respon-
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Table 3. The four hypotheses and their test results.

Description Status F (de~rce!t uf p-\'alue
f!"l;'_~dom) ______

Hypothesis Ja IR perceived Inconclusive 1.11 (1, lOll .079
Inore
threatening

Hypothesis 1h IR described Not Confinncd .176 (1.20.3) .675
lnorc
negatively

Hypothesis 2a Category 4 Continued 46.2Q (l. 201) .000
lnore
threatening

Hypothes is 2b Category 4 C-onfirn1cd 11.01 (I. 203 ) .001
descrihcd
more
negatively

dents' levels of attentiveness l1ad an influence on their perception of
the l1urricane. The results of the analysis suggest that it did not. Tl1e
fact that attentiveness was not found to influence the anlOllnt of threat
perceived or the negative description ufthe ilnages could denlonstrate
that one's rating of the inlportance of weather infor111ation in general
does 110t apply dllTing cases of severe weather. During suel1 events,
attentiveness is likely to be already heightened. Several respondents
in the focus group, who would have been described as weather non
attentive, discussed the desire to view severe weather as an event.
Perhaps a 1110re adequate 111casure of attitude could have been devised
to take this desire into account. It is also possible that a 1110re appro
priate attitude to lneaSllre \vould have been the prcdisposition to feel
threatened in less intcnse situations. In future research, this variable
should be considered.

A major li111itation to this stlldy, which 1l1ay have inlpactcd
the results, was t11e use of students as the respondents. Students
lnight not be the best indicator of public perception of hurricanes. As
a group, stlldcnts do not own property and would not have tIle sanle
decisions to lnake during a hurricane. The researcher was surprised at
the nUl11ber of students who did view television news or the ~Veather

Channel during the tropical stornl and hurricane sitllations in the sur
vey. She also feels that this nU111ber would be higher anl0ng the gen-
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cral population in the region for a nU111bcr of reasons. Firstly, people
with l1l0re to lose in severe wcatl1cr sinlations Sllould have a greater
desire to seck inforlllation about how tl1ey or their prope11y ll1ight 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 vle\ver is considerably older than 21.
[11 future research on this topic, a randol11 sal11plc of the population
affected by hurricanes sl10uld be obtained.

While the use of students was a linlitation in this study, there
is no rcason to believe that the general public would be less influ
enced by inlage type or hurricane category. Just over half the stu
dents who responded to the survey had taken a Inap-rcading class in
the past. This t11ay have been an advantage in interpreting the ill1age
for a handfill of the respondents. So, while the Pllblic 111ay have more
cxperiel1cc \vith tclcvisio11 news and weather, 111at experience does
not auto111atically suggest that tllcy better understand the inlages they
view on television.

Other questions Inay be raised by this research. One ll1ay
wonder, for instance, wllcthcr the effect of the color enhanCell1Cnt on
threat perception is significant enough to stinlulate SOITIe behavioral
response. In this study, it did not. Respondents receiving tIle en
hanced inlage were not significantly 1110re likely to leave their 110tneS

(t:~05 == 1.25,}J > .]), leave the area «(~05:= -.90, J) > .1), or even l11ake
other preparations (t205 = -1.08, J) > .1). 1-he category of the hurricane
in the silrvcy received did translate to ditlercnces in behavioral action
taken in two of the t]lrce responses. WlliJe those receiving infonlla
tion abollt category four hurricanes were not significantly 1110re likely
to leave their hOlllCS (t105 == .60, IJ > .1), they were significantJy Inore
likely to leave the area (1105 == -4.17, /) := .000). There is also sugges
tive evidence that the hUITicanc catcgory in the survey led to differ
ences in \\;'hcthcr respondents would Blake other preparations (f205 == 

1.93,)J == .06).

Conclusions
This study did dC1110nstratc the need to consider tIle influence

that color enhancenlcnt has on \veather ilnages when these iluages arc
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lneant for public consutnption. More research is needed to deternline
if this perception holds true for the general population. If color en
hancelnent does Inake a hurricane appear Inore threatening, this fact
has ilnplications for risk cOlnmunication. When action such as
evaCllation is encouraged, weather broadcasters should e111phasizc the
danger of the hurricane by showing enhanced inlagcs (which 111any
currently do). WIlen action is to be discollraged, however, weather
broadcasters ShOllld take the tiIl1e to carefully explain wIlat tIle coJors
in the ilnage ll1ean and show the visible ilnage as well.

Ganlson and Modigliani (1989, in Stallings, 1990) stated that
the role of news organizations is neither trivial nor decisive in the so
cial construction of risk. Television rCl11ains an inlportant if not the
nlajor source of inforll1ation for people about weather, and especially
severe weather. As part of the weather segnlcnt of the news, or as a
large part of weather updates on the ~Veather Channel, satellite inl
ages do play a rolc in shaping public perception of threat. While
there a 111ultihlde of factors dctern1ine wl1at actions individuals take
during severe weather, one s110uld take great care to understand the
influence (however s111all) that satellite inlages have in shaping per
ception of the l1azard.

Notes

1. This is not the original web address. As a result of the cl1ange in
location, the survey is no longer operational. Respondents were
directed to a screen on which they could click a button to take the
sllrvey. The respondents would not have seen that there were four
types of surveys. l-his 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. l~he respondents would not have seen
that there were four types of surveys.

2. Part of the htlnl script for the survey included a function that al
lowed each of the four sllfvey types to be called up randot11ly
without repiaCetl1cnt Ulltil each type had been viewed. l-11is proc
ess would tl1en be repeated for as long as people continued to visit

81

bchang1
Text Box



Enhancing Threat Shelman-Morris

the page. In this ll1anner, a sanlplc size evenly divisible by four
wouJd have yielded an equal distribution of each survey type had
a survey been correctly cOll1pleted each tinle the page was visited.
In reality, the distribution \vas nearly equal with 54 correctly
c0111plctcd type II surveys, and 51 type b, c, and d slllveys.

3. In this study, C0111111unications is considered a group separate
frOll1 social sciences because it is a separate college at the univer
sity. Social science refers to ll1ajors belonging to the College of
Socia) Sciences. The author 11a8 assigned no other Ineaning to
this division.
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