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Abstract
Hurricanes and associated storm damage remain a constant threat to the health, safety, and welfare of residents in Florida.
Hurricane risk perception has been found to be an important predictor of storm preparation, evacuation, and hazard adjustment
undertaken by households, such as shutter usage. Planners and policy makers often employ expert risk analysis to justify hazard
mitigation policies, yet expert and lay risk assessments do not always agree. Because the public is increasingly involved in
planning and policy decision-making, consistency between “expert” risk assessments and lay perceptions of risk are important
for policy legitimization and compliance. This article examines factors contributing to hurricane risk perceptions of single-family
homeowners in Florida. Utilizing data from a statewide survey, we first map and spatially analyze risk perceptions throughout
Florida. Second, we examine the influence of location on shaping homeowner perceptions along with other factors, such as
knowledge of hurricanes, previous hurricane experience, and socio-economic and demographic characteristics. The findings
suggest there is a good deal of consistency between residing in locations identified by experts as being high hurricane wind risk
areas and homeowner risk perceptions. Finally, we discuss the implications of these findings for land use and hazards planning.
© 2004 Elsevier B.V. All rights reserved.
Keywords: Land use planning; Risk perception; Hurricane risk; Building codes

1. Introduction
There is a growing recognition that natural disasters
“signal a serious breakdown in sustainability” (Burby,
1998, p. 1). Specifically, researchers and practitioners
increasingly acknowledge natural disasters occur,
in part, because of a failure to promote community
develop that appropriately recognizes the nature of
∗
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hazard risk in a manner consistent with sustainable development (Mileti, 1999). Land use planning policies
and tools can be an important element in sustainable
community development; however, the public must
support these plans and policies for them to be
effectively implemented. Public perception of risk is
an important predictor of how citizens will prepare for
and respond to hazard threats. Furthermore, because
the public is increasingly involved in planning and
policy decision-making, perceptions of risk can influence the content of hazard mitigation programs and
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associated strategies. Public perception can also have
important consequences for the perceived legitimacy
of and compliance with land-use planning policy.
The first step in the development of effective land
use hazard mitigation policy is hazard assessment.
A critical element in any hazard assessment is risk
analysis. Risk analysis seeks to define or specify the
probability or likelihood of hazard events of varying
magnitudes impacting specific areas (Cutter, 2001;
Deyle et al., 1998). Recognized “experts” with respect
to the specific hazard or hazards under consideration
generally undertake such analysis for policy makers.
A critical problem for land use policy development
and implementation is the consistency between expert
risk analysis and public risk perception. If the two are
not consistent, then the public may not support and
perhaps even thwart policy development. Furthermore,
if policy lacking public support is developed, its legitimacy will be brought into question and compliance
may well be low.
This article examines the major factors contributing to hurricane risk perceptions of residents in Florida
focusing on the consistency between “expert” risk assessment and public perceptions. Florida represents a
unique opportunity for examining the consistency between public risk perception and expert risk assessment adopted in land-use policy1 . In March of 2002,
a Statewide Building Code was fully adopted and implemented in Florida. A critical element of that new
building code was the adoption of stricter building standards based upon wind hazard associated with hurricanes. To establish variable building standards for
locales throughout Florida, the American Society of
Civil Engineer’s Standard 7 for the 1998 (ASCE 798) was adopted. The ASCE 7-98 provides wind risk
assessments for areas throughout Florida along with
associated building standards. Utilizing data from a
statewide survey, we map and spatially analyze risk perceptions statewide based upon a household’s location
vis-à-vis wind hazard contours prescribed by ASCE
7-98. We then examine the influence of location on
shaping risk perceptions along with other factors, such
as knowledge of hurricane threats, previous hurricane
experience, socio-economic and demographic characteristics.
1 Following Burby (1998), we are considering building codes as
a form of land-use policy.

The basic research questions guiding this paper are:
(1) does location or proximity with respect to wind vulnerability zones influence hurricane risk perceptions?
(2) what are the major characteristics explaining hurricane risk perceptions such as previous experience,
knowledge regarding hurricanes and hurricane risk,
socio-economic variables; and (3) how do the results
help guide planning processes and policy formulation
for hurricane damage mitigation?

2. Public risk perception, expert risk analysis
and public policy
Understanding of the public perception of risk is increasingly being recognized as an important aspect of
the decision making process for several reasons. First,
public risk perception now plays a key role in shaping
natural hazards policy and management response
systems (Slovic, 2000). Because the regulation and
management of risks, such as hurricanes and floods
are subject to public debate and input, the perception
of these risks are of considerable interest to planners
and policy makers (Fischhoff et al., 1981; Johnson and
Tversky, 1984). The growing importance of public
participation in hazards planning is well documented
(Wood et al., 1985; Brody, 2003; Brody et al., 2003;
Burby, 2003; Godschalk et al., 1999) to the point that
it is argued the public perception of risk is driving
policy as much as technological and scientific risk
assessments (Correia et al., 1998; Slaymaker, 1999;
Tierney et al., 2001). Second, public risk perception is
positively correlated with public response and adjustment to a particular hazard event. In their review of the
literature on seismic hazard mitigation and emergency
preparedness, Lindell and Perry (2000) found that
perceptions of hazard types and different hazard
adjustments significantly affects intentions to adopt
these adjustments as well as subsequent behavior, such
as hazard adjustment2 (Mileti and Fitzpatrick, 1993;
Mileti and O’Brien, 1992; Showalter, 1993). Risk perceptions are also positively related to warning response
2 As is so often the case in social science research, there are also
examples of research where the relationships between risk perception and adjustment was weak or non-existent (Farley, 1998; Lindell
and Prater, 2000; Mileti and Darlington, 1997). Some of these inconsistencies, as pointed out by Lindell and Perry (2000, 2004) may
well be due to different measures of risk.
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in the case of technological hazards such as nuclear
power plants and hazard material incidents (Houts et
al., 1984; Perry, 1985, 1987; Wiegman et al., 1992)
and other natural hazards such as flooding and volcanic eruptions (Perry et al., 1981; Perry and Lindell,
1990a,b). More importantly for this research, hurricane
risk perception has also been found to have a positive
impact on hurricane warning (Baker, 1991; Dash and
Morrow, 2001; Gladwin et al., 2001) and household
protective actions. For example, Peacock (2003a,b)
found that hurricane risk perception significantly
impacted the likelihood and quality of wind protection
measures employed by homeowners in Florida.
A major issue with incorporating public risk perception into the formulation of hazard mitigation plans
and policies is the often sited disparity between public
or lay risk perceptions and expert assessments of risk
which more often than not are based on scientific
assessments (Margolis, 1996; Shrader-Frechette,
1991; Garvin, 2001). Garvin (2001) has suggested
considerable epistemological distance between the
public and scientists, not to mention policy makers,
because of substantial disparity in their general source
for evidence, conceptualization of uncertainty, sources
of legitimacy and approaches to handling conflicting
evidence. While research scientists hold scientific
methods must generate evidence, establish legitimacy,
resolve competing perspectives, and are comfortable
taking probabilistic approaches, such is not always
the case of the public (Garvin, 2001). Scientific
information is just one form of information about the
environment utilized by the public (Cutter, 1993).
Furthermore, scientific information most certainly will
be provided with unique individual, social, as well as
political interpretations that may well dismiss, ignore,
or so modify it as to make it unrecognizable (Michael,
1992; Jasanoff and Wynne, 1998).
In general, it is widely held that there can be considerable disparity between expert and public risk judgments (Lichtenstein et al., 1978; Shrader-Frechette,
1991; Margolis, 1996; Powell and Leiss, 1997). Research has shown that difficulties in understanding
probabilities, biased media coverage, misleading personal experiences, and irrational fears associated with
extreme events or near misses lead to misjudged risks
and inappropriate behavioral responses (Slovic, 2000).
While some of these findings have come under recent
attack (Rowe and Wright, 2001; Wright et al., 2002),
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the general consensus holds that experts evaluate risk
in a probabilistic fashion, while public perception is
based much more upon individual personal and historical experiences that are themselves socially constructed
within a cultural context (Margolis, 1996; Krimsky
and Plough, 1988; Jasanoff and Wynne, 1998; Garvin,
2001). As a result, there can be considerable divergence
and disagreement between public risk perceptions and
expert risk analysis.
The general concern regarding this disparity
between expert and public risk perception and the need
to inform the public of potentially acute events such as
toxic material releases, nuclear power accidents, and
even natural hazard risk has resulted in considerable
research focus on risk communication. Indeed, communication of risk information has received increasing
attention from researchers studying the mechanisms
through which risk information is disseminated to
individuals particularly in our diverse communities
(Tierney et al., 2001; Lindell and Perry, 2004). The
specific channel through which information about a
hazard is conveyed to the public (e.g. radio, television,
newspapers, etc.) and the format in which the message
is received is critical to acquiring information utilized
in forming risk perceptions (Johnson, 1993).

3. Explaining hurricane risk perceptions
The general topic of risk perception has been the
subject of much research, particularly from a psychological or psychometric approach (Slovic, 2000). Despite the fact that natural hazards was a topic for early
research related to risk, on the whole there has been
comparatively little empirical research conducted on
the factors shaping individual risk perceptions toward
specific natural hazards, particularly hurricanes. The
following discussion draws from hazards literature,
highlighting factors that have been shown to have consequence for natural hazard perception, paying particular focus on those factors that may well shape hurricane
hazard risk perception.
One aspect contributing to perceptions of natural
hazards most often cited by researchers is previous experience with a hazard event (Lindell and Perry, 1992,
2004). One would expect that when personally experienced, a natural hazard event would be more meaningful and lead to heightened perception of risk (Burton
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and Kates, 1964; Vitek and Berta, 1982). For example, Anderson (1969) found that individuals who had
recently experienced a natural hazard were more sensitive to warnings and more likely to respond. Similarly,
Turner (1986) showed that earthquake experience attracts attention and heightens concern, although it is
short lived.
The meanings attributed to experience can vary
across individuals (Lindell and Perry, 2000) and experience with natural hazards can also work to lower
perceived risk associated with future events. Studies of
evacuation in response to hurricanes on the Gulf coast
report that sizable portions of the people who failed to
evacuate were long-time residents of an area that had
previously experienced hurricane impact (Windham
et al., 1977; Baker, 1991; Gladwin and Peacock, 1997).
Similarly, Halpern-Felsher et al. (2001) found that individuals who have experienced a natural hazard perceive that they are less susceptible to harm from future
events than their less experienced counterparts. Lindell
and Perry (2000) aptly note perception is crafted by
the way previous experience with natural hazards is interpreted. The authors point out there is a difference
between community experience and “personal” experience where the latter may have more of an affect on
heightening individual perception. Also, the perceived
relevance of a personal experience is important to predicting how one perceives the threat of a future hazard. Many people think their previous experience has
somehow made them invulnerable to future negative
outcomes. The degree of risk personalization thus may
contribute to a separation between knowledge of natural hazards (e.g. probability of event, potential damage, location of potential damage, etc.) and perceived
risk from a natural hazard. On the whole, Lindell and
Perry (2004, p. 83) conclude that personal experience
appears to shape general beliefs regarding hazards, but
does not necessarily impact particular “situational assessments.”
The nature of the experience may also be an important factor shaping risk perceptions. As implied above,
those with more personal experiences or more salient
experiences with regard to personal danger may well
have different interpretations and thus risk perceptions.
In the case of hurricanes, Florida residents are much
more likely to “experience” a miss than a direct hit
from a storm. Hence, the nature of the experience can
be dramatically different, as was the case of residents of

northern sections of Miami-Dade County, versus those
in the direct path of Hurricane Andrew. Yet all residents
may well claim hurricane experience. Research has
found that experiencing hurricane damage is positively
related to risk perception (Windham et al., 1977; Norris
et al., 1999; Raid et al., 1999). Perry and Lindell (1990)
found that residents who reported damage from earlier
eruptions were much more likely to perceive elevated
risk than those who had not. Furthermore, research
on students found that those whose families had experience damage events—such as earthquakes—were
more likely to have higher risk perceptions (Burger
and Plamer, 1992; Helweg-Larsen, 1999). Thus, all
experience may not be equal with respect to risk
perception.
Of course, the principal reason that experience and
communication are often the focus of hazard research
is that both are mechanisms through which individuals
acquire knowledge, either directly or indirectly, about
a hazard and as suggested by Johnson (1993, p. 183)
“[K]nowledge is and should be important in risk perception; if not humans would have died out long ago.”
And yet the consequences of knowledge are not always
clear. Lindell and Perry (2004, p. 153) note that hazard knowledge generally refers to information about
its “genesis, its mechanisms of exposure, and types of
hazard adjustments that can avoid its impacts.” But, just
as with experience, its consequences for risk perception can be variable. On the whole, to the extent that
it does indeed consistently inform individuals about
“certainty, severity, immediacy, and duration of personal consequences” it should be correlated with risk
perception (Lindell and Perry, 2004, p. 153). Research
has generally found that individuals with higher levels of knowledge are more likely to undertake protective actions or adjustments (Drabek, 1986; Faupel et
al., 1992; Perry et al., 1981, 1982; Peacock, 2003a).
However, inconsistency in knowledge may well diminish the impact of knowledge, and, as with experience, individuals with higher levels of knowledge may
well become overconfident and consider themselves
and their households invulnerable (Svensen, 1981;
Weinstein, 1989; Johnson, 1993; Perry and Lindell,
1990a,b).
Individual socio-economic and demographic characteristics can also play an important role in shaping
risk perception about natural hazards. For example,
gender has been found to be important in that women
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perceive risks differently from men and appear to be
more risk averse (Brody, 1984; Cutter et al., 1992; Stern
et al., 1993). Women are more likely to view disaster
events and hazards, such as volcanoes and earthquakes
as risky (Turner et al., 1986; Fothergill, 1996). Lindell
and Perry (1992, 2004) also note that race and ethnicity influence a wide range of perceptions, such
as threat perception and trust of authorities. Specifically, racial and ethnic minorities in general are much
more likely to perceived risk from technological risks,
such as nuclear power (Vaughn and Nordenstam, 1991)
and various potential pollutants (Vaughn and Seifert,
1992), as well as natural hazards such as volcanoes and
earthquakes (Hodge et al., 1979; Turner et al., 1986;
Major, 1999). The convergence of these race/ethnicity
and gender differences in risk perception findings has
also been noted in the literature. In a study on environmental health risks, Flynn et al. (1994) found that
white males were significantly less likely to consider
a range of hazards as risky compared to white females
and both black males and females. Slovic (1997) found
similar findings and interestingly extended these findings to include income and education. For example,
Slovic (2000, p. 398) notes that not only is risk perception inversely related to income and education, but
even after controlling for these socio-economic factors,
white males still have significantly lower perceptions
of risk than the other three groups.
Tierney et al. (2001) along with others suggest that
more research is needed to understand which ethnic
groups are most likely to perceive themselves as vulnerable to risk, particularly when it comes to disentangling
income and race (Slovic, 2000). Indeed, one might extend this to all elements of social status: income, education, gender, and race/ethnicity. In general women,
racial and ethnic minorities, and individuals of low income and little education all tend to have higher perceptions of risk from technological and natural hazards. A
host of explanations have been proffered. A recurring
theme is that, due to a lack of power and resources, these
groups find themselves in much more vulnerable positions within society and hence are much more inclined
to perceive potential hazards as more risky (Merchant,
1980; Gilligan, 1982; Cutter et al., 1992; Flynn et al.,
1994; Gustafson, 1998; Slovic, 2000; Finucane et al.,
2000). For example, it is often noted that white males
in general seem to have more trust in institutions and
the ability for individuals to make their own choices
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about the risks they encounter. They also tend to find
themselves in positions of relative power and control.
Women and minorities, on the other hand find themselves to be much more vulnerable to potential hazards and their impacts. The literature on the differential impacts of natural disasters on women, minorities,
and lower socio-economic populations has substantiated these fears (Bolin and Bolton, 1986; Blakie et al.,
1994; Morrow and Enarson, 1996; Peacock et al., 1997;
Bolin and Stanford, 1998).
Age and household composition are other factors
identified in the literature as being associated with hazards risk perceptions, although the findings have been
somewhat inconsistent. Age has been found to be positively associated with tornado risk perception (Hanson
et al., 1979) and Houts et al. (1984) concluded that the
presence of children in the household is a primary indicator of a household’s perceived susceptibility to a
threat. Similarly, Perry and Lindell (1990) concluded
that having school-aged children in the home was positively correlated with volcano risk perception near Mt.
St. Helens and Turner et al. (1986) also found similar
results with respect to earthquakes. On the other hand,
Lindell and Prater (2000) did not find that the presence
of children had a significant impact on earthquake risk
perception and Baker (1991) did not find the presence
of children to be reliably correlated with increased perception of threat and subsequent evacuation to avoid an
impending hurricane. And yet, Gladwin and Peacock
(1997) in one of the few studies of household evacuation both inside and outside officially designated evacuation zones, found that households with children were
much more likely to have evacuated in both areas, while
households with elderly were much less likely to evacuate. On the whole, the question of the consequences of
children and the effects of age composition in general,
has clearly found salience in the literature, although the
findings have been inconsistent.

4. The role of proximity in shaping risk
perceptions
Traditionally, natural hazards risk perception has
been explained by factors such as prior experience,
knowledge, socio-economic and demographic, and
household composition. Comparatively little research
has been conducted on the influence of respondents’
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location and proximity perception of risk. While little or no empirical research has been conducted on
location-based risk perceptions related to hurricanes,
some informative work has been done on earthquakes
and more general human hazards. For example, Farley
et al. (1993) reported that adoption of household adjustments was correlated with proximity to the New
Madrid fault. In contrast, Palm et al. (1990) and Mileti
and Darlington (1997) found no association between
risk perception and proximity to an earthquake fault
line. Lindell (1994), on the other hand, found proximity an important feature in hazard risk assessment
when examining volcanic or toxic gas or radioactive
materials releases.
Examinations of the importance of proximity also
include research into attitudes toward and decisions
about environmental risk. For example, Gawande and
Jenkins-Smith (2001) found that distance from transportation routes for nuclear waste drove perception of
risk and influenced property values. Elliot et al. (1999)
found that proximity to adverse air quality locations
affected community cohesiveness over air pollution issues. The role of proximity and geographic location is
indeed an under-examined variable in explaining the
perception of risk, particularly with regards to hurricanes where spatial risk models are well documented
and, as noted above, are being incorporated into landuse planning. Additional study may provide important
insights on the relationship between where individuals
reside and the degree to which they perceive risk from
natural hazards.
The focus of this research is on an individual’s
location or proximity, relative to high wind hazard
zones derived from expert risk analysis, for homeowner risk perception in Florida. Specifically, our interest is on whether individual risk perceptions are consistent with their location relative to expert risk appraisals of their home’s location. The logic associated
with the development of effective land use policy suggests that consistency is a necessity. Without consistency the legitimacy of land use policy will be undermined and brought into question. In order to assess
consistency, we first spatially examine risk perceptions
across wind hazard zones. We then model hurricane
risk perception using many of the factors discussed
above in order to determine if location still has consistent consequences for risk perception net of the other
effects.

5. Methods and data analysis
5.1. Sample selection
The data utilized in this research were collected
as part of a survey of households residing in owneroccupied single-family detached residences throughout the entire state of Florida. These households represent the major contributors to the State’s catastrophic insurance (CAT) fund, are a primary target for
many statewide hurricane mitigation initiatives, and
are households, that as homeowners, can undertake to
modify their homes to enhance mitigation3 . According
2000 US Census just over 70% of households are located in owner occupied housing, which is up slightly
from the 1990 census figure of 67.2%. However, again
according to the 2000 census, the homeownership rate
for single-family detached housing is only 49% percent
for the State of Florida, a figure that is also up from 1990
when it was approximately 46%. Thus, when considering the development of our sampling methodology, our
target population represented only 49% of all households in the State.
The survey was conducted at the Institute for Public
Opinion Research at Florida International University
between February and March of 2003, employing an
equal probability randomly digit dialed sample. At the
beginning of each call a series of screening questions
was asked to determine if the contacted person was
an adult decision maker in a household residing in an
owner-occupied single-family detached residence and
was a Florida resident. If these criteria were met, an
interview was conducted. The final sample4 size was
1260 households residing in single-family owner occupied detached homes.
5.2. Measurement
Hazard risk perception has been measured in a number of different ways by researchers, which as Lindell
and Perry (2000) suggest accounts, in part, for the variability in findings. Following Lindell and Perry (2004,
3 Renters generally cannot make structural modifications to their
homes and the homeowners of attached housing, such as condominiums and townhouses, are subject to many more constraints in terms
of modifying their structures to make them more hurricane safe.
4 For a complete discussion of the sample and its characteristics,
see Peacock (2003).
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p. 127), risk perception is conceptualized in terms of
“certainty, severity, and immediacy of disaster impacts
to the individual, such as death, property destruction
and disruption of work and normal routines.” In other
words, risk perception is assessed, not simply in terms
of a hurricane’s perceived potentiality or probability of
occurring for an individual, but rather in terms of personalized risk from such an event. For our purposes, a
three-item hurricane risk measure was created by factor
analyzing and scoring three questions: how likely do
you think it is that a hurricane will prevent you or members of your household from being able to work or go to
your jobs this up-coming hurricane season; how likely
do you think it is that a hurricane will disrupt your daily
activities this up-coming season; and how likely do you
think it is that a major hurricane will potentially damage
your home this up-coming hurricane season? In each
case, the response categories were: (1) very; (2) somewhat; and (3) not very likely.5 The empirical results
suggest that these three items hang together quite well.
The inter-item correlations range from a low of .42 to a
high of .56, yielding an average correlation of .47 and
an alpha of .731. The resulting rescaled measure ranges
from low of 0, low perception of hurricane risk to 3.72,
indicating the highest level of hurricane risk perception, with a mean of 1.09 and a standard deviation of 1.
Three sets of independent variable will be utilized
in models predicting perceived hurricane risk to assess the impact of factors suggested by the literature
and discussed above as being important determinants
of risk perception. These variables cluster into three
categories, those that assess individual knowledge or
experience, socio-demographic variables, and lastly a
locational or proximity measure. Experience or knowledge variables assess, directly or indirectly, information and knowledge individuals possess regarding hurricanes and hurricane risk. The first measure, years a
resident of Florida, is often employed in the literature
to proxy measure indirectly assessing hurricane experience. Respondents were also asked directly if they or
households members had either “hurricane experience”
or resided in a home that was damaged by a hurricane.
In both cases, individuals responding in the affirmative
were coded one, while others were coded zero.
5 The fourth category, do not know, was considered missing. The
resulting factor score accounted for 65% of the observed variance in
these three items.
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The final variable is a three-item factor score generated by factor analyzing three questions regarding
knowledge about hurricanes. Respondents were asked
to consider themselves and other adult members in
their household in terms of how knowledgeable they
were about the chances of a hurricane directly impacting their home, the types of damage a hurricane might
inflict upon their home and what types of things they
might do to reduce potential damage. The responses
were highly, somewhat, slightly, or not very knowledgeable. The inter-item correlation ranged from .47
to .53, yielding an alpha of .755. In general, give the
literature, the expectation is that each experiential or
knowledge measures should have a positive effect on
hurricane risk perception.
The second set of measures employed in this analysis includes various socio-demographic measures:
gender, race/ethnicity (Hispanic, Black, Anglo), age,
household income, education and households with
young children. Gender is coded 1 for females and
0 for male and is expected to have a positive effect.
Race/ethnicity is coded using a series of dummy variables for non-Hispanic Blacks (1 Black; 0 otherwise)
and Hispanics (1 Hispanic; 0 otherwise), Anglos
are the excluded category. In light of the literature,
both should have positive effects, indicating higher
perceptions of hurricane risk for minority populations.
Both education (highest year of schooling completed)
and total household income are expected, in light
of the literature, to have negative effects. Age of
respondent should, in light of the literature have a
positive effect, indicating increasing perceptions of
risk with older respondents. Households with younger
children (coded 1 if children under 12 are present; 0
otherwise) are expected to have higher perceptions
of risk.
The final measure employed in this analysis is the location of each respondent’s home relative to the ASCE
7-98 wind contours. A household is located within a
wind contour based upon its US Postal zip code. For
most observations the placement, based on zip code,
was not problematic. If, however, the wind contour line
cut through a zip code, than the location could be problematic. In those cases, households within the zip code
were all classified based upon the locations of the zip’s
centroid. In other words, if the wind contour line cut
through a zip code, respondents were place in the zone
containing the zip-code areas centroid.
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6. Results
Fig. 1 presents the zip code-based location of each
respondent and the ASCE 7-98 wind contours. These
wind contours are based on the American Society of
Civil Engineers Standards (ASCE 7-89) 50–100 year

peak gusts. The highest wind contour line of 150 mph is
found in the extreme southern tip of the Florida peninsula and indicates the boarder between zones where
wind gusts of less than 150 might be expected and areas,
principally the Florida Keys, where gust of 150 mph
or higher are probable. Because very few respondents

Fig. 1. ASCE 7-98 wind contours with respondent locations.
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Fig. 2. Mean perceived hurricane risk by wind zone.

were located in the Florida Keys, respondents in 150
and 140 wind zones were combined. As a result, the
wind zone variable consists of 6 categories ranging
from 1, indicating potential wind gusts of less than
100 mph to 6, indicating potential gusts of 140 mph
or more. If indeed hurricane risk perceptions are consistent with expert wind hazard analysis, than it can be
expected that hurricane risk perceptions will increase
with higher wind zone classification.
Fig. 2 graphically displays the mean hurricane risk
perception of respondents across wind zones. The
means range from a low hurricane risk perception of
.515 for residents in the lowest wind hazard zone with
probable peak gusts less than 100 mph to a high of 1.51
for residents in the highest wind hazard zones where
experts predict 50–100 year wind gusts of 140 mph or
more. There is some leveling or relative convergence of
mean risk perceptions toward the middle wind speed
zones, however on the whole, hurricane risk perceptions do indeed climb as one moved from lower to ever
higher wind hazard zones.
Furthermore, statistical testing suggests that there
are statistically significant6 differences among the
means. Post-hoc testing using the least significant dif6 F-test = 19.562 with 5 and 1132 d.f., which is significant at the
.001 level.

ference method suggests that residents in the highest
wind hazard zone have significantly higher levels of
perceived hurricane risk than residents in each of the
other zones. While the residents of remaining zones
are not always significantly different than their adjacent neighboring zones in a consistent manner, all
zones have perceived risks that are significantly different than those in at least three if not four other zones.
On the whole, the pattern suggests that public risk perceptions are indeed consistent with wind hazard zones
determined by ASCE 7-98 risk analysis, as utilized
in Florida’s statewide building code policy, and there
are significant differences across wind hazard zones
with residents in higher wind hazard zones perceiving
higher hurricane risk than those in lower zones. The
question remains however if this consistency holds after other factors relevant for hazard risk perception are
controlled.
Table 1 presents four models predicting hurricane risk perception. The first utilizes experiential/
knowledge variables, the second socio-demographic
variables, the third only the location variable, and the
last is the full model. Each model is statistically significant. The experiential/knowledge model accounts
for only 1.2% of the variance and having experienced
damage is the only significant effect, suggesting that individuals that have experienced hurricane damage have
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Table 1
Hurricane risk perception models
Experiential/knowledge model

Socio-demographic model

Wind model

Full model

Constant

.939a

1.557a

.461a

1.189a

Experiential
Years FL resident
Experienced hurricane
Experienced damage
Hurricane knowledge

.001 [.028]
.085 [.039]
.176a [.083]
−.009 [−.009]

Socio-demographic
Female
Black
Hispanic
Age
Income
Education
Children under 12 in home
Spatial
Wind zones
R2
Adj-R2

.004a [.052]
.003 [.001]
.086b [.041]
.022 [.024]
.130c [.067]
.482a [.140]
.485a [.187]
−.004c [−.066]
−.001d [−.036]
−.026c [−.065]
.039 [.018]

.012a
.009

.078a

.073

.128a [.066]
.366a [.106]
.317a [.123]
−.006a [−.100]
−.003c,d [−.073]
−.028c [−.068]
.023 [.011]
.158a [.262]
.068a
.068

.130a [.215]
.133a
.124

n: 1259; [B]: standardized coefficient.
a Two-tailed P(t) ≤ .01.
b One-tailed P(t) ≤ .1.
c Two-tailed P(t) ≤ .05.
d b(10−3 ).

significantly higher levels of perceived risk. The sociodemographic model accounts for 7.8% of the variance.
As expected, females and minorities have higher levels of perceived risk and higher educated have lower
levels of perceived risk. Surprisingly, given the literature, age has a negative effect, suggesting that older
individuals have lower perceptions of risk. The wind
zone model accounts for slightly less of the variance in
perceived risk than did the socio-demographic model,
although it only has the single variable included. As
expected, wind zones have a significant positive effect indicating that as one moves to successfully higher
wind risk zones, the perception of hurricane risk also
increases. Not surprisingly, the full model, that including all three sets of variables accounts for the greatest
proportion of variance (13.3%), which is adequate for a
model predicting individual level risk (cf. Lindell and
Prater, 2000). The major difference between the results of this model and the others is that, in addition to
the other factors mentioned, years a Florida resident is
now significant and positive and income now produces
a significant negative effect. On the whole then, having

younger children, reported hurricane experience, and
reported hurricane knowledge seem to have no impact
on hurricane perceptions.
The full model allows us to assess the consequences
of location after controlling for other factors. The findings clearly suggest that location or proximity relative
to wind hazard zones is indeed significant determinant
of hurricane risk perception. Specifically, the findings
suggest that even after controlling for knowledge, experience, and socio-demographic factors, location relative to wind zones have a significant effect. Indeed,
examining the standardized effects, wind zone appears
to have the strongest effect on hurricane risk perception. Just as important, the effect is positive indicating that, net of the other effects, residents located in
zones likely to be subjected to ever stronger and more
damaging wind gusts, also have higher perceived hurricane risk. These results indicate there is a good deal of
consistency between wind hazard zones derived from
expert risk assessment and the perceptions of hurricane risk of single family homeowners in Florida. This
bodes well for likelihood that single-family homeown-
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ers at least, would consider the utilization of ASCE
7-89 wind standards as part of the statewide building
code as legitimate. This does not of course insure legitimacy nor compliance. However, in this case, public
perceptions of risk and expert risk analysis do appear
to be consistent.
6.1. Consistency in wind zone application
considered
There is at least one other element of consistency
that can be important for public assessments of legitimacy and compliance. For effective mitigation, policies should be implemented in a clear and unambiguous manner based upon sound scientific expert analysis
(Burby, 1998; Olshansky and Kartez, 1998; Godschalk
et al., 1999). If a policy is applied in an even handed
manner, whereby all members of a potential target population must adhere to a policy, then it would seem
probable that it is more likely to be seen as legitimate
or at least fair. On the other hand, if for seemingly arbitrary reasons a policy is applied to only a select few,
when others are exempt for some unknown reason, then
legitimacy and fairness can be brought into question.
This is potentially the case with the Florida’s statewide
building code. While the ASCE 7-98 wind contours
in excess of 120 mph define areas requiring additional
construction requirements along the coastal areas of
the Florida peninsula, such is not the case in the Panhandle region. In the Panhandle, a 1 mile “Panhandle
protection provision” was adopted, which requires additional building requirement only for structures build
within a mile of the coast. For the remaining areas that
fall within contours defining potential gusts in excess
of 120 mph, there are no special building requirements.
The omission of much of the Panhandle region is conspicuously evident in the State’s wind-borne debris region maps7 where areas between 120 and 130 mph
are yellow and those between 130 and 140 mph are
marked in light orange. And yet, as one moves into the
Panhandle, the colors no longer appear and one finds
only a dashed line along the immediate coastline indicating the “Panhandle protection zone.” Could it be
that some in the legislature were simply sensitive to
very different hurricane risk perceptions of Panhandle
7 This map can be found at: http://www.dca.state.fl.us/fhcd/fbc/
maps/1 maps.htm.
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residents and therefore promulgated a policy that was
consistent with local public populations and exempted
much of the Panhandle from new wind-borne debris
requirements?
In order to assess this question, an additional series
of models was run that allows for a determination of
whether residents in the Panhandle have significantly
different hurricane risk perceptions, when compared
to other Florida residents, or whether the processes
impacting hurricane risk are operating differently for
Panhandle residents producing different risk perception outcomes. Presented in Table 2 are three models.
The first is simply the full model from Table 1, termed a
base model here. The second model includes a dummy
coded variable indicating residency in the Panhandle
(1 for Panhandle residents; 0 otherwise). If overall levels of hurricane risk are lower for Panhandle residents,
having controlled for other factors, then the coefficient
for this variable should be negative and significant. A
third model takes this a step further by allowing for the
effects of wind hazard location to vary, by including an
interaction term between the wind zone and Panhandle
variables. Again, if wind hazard zone is a less salient
factor influencing hurricane risk perception, this coefficient should also be negative and significant. However,
as can be seen in Table 2, the addition of these variables
does not significantly increase the variance accounted
for by the models8 (note the models’ R2 values) and
none of the additional variables are statistically significant. In addition, but not presented here, a fully interactive model was also run, allowing the effects of all
factors to vary between Panhandle and other Florida
residents. Here again, the results were not statistically
significant.9
The implication of these findings is clear; there are
no significant differences in hurricane risk perception
between Panhandle residents and those residing elsewhere in Florida, all other things being equal. Specifically, residents residing in similar wind hazard zones
have similar hurricane risk perceptions and the effects
of hazard zone location are also consistent. Hence,
the inconsistency in building code requirements vis8 The F-test for adding the Panhandle dummy was 1.271 (1.1246
d.f.) and the F-test for adding the interaction term was .345 (1.1245
d.f.), both were not significant at the .05 level.
9 F-test was 1.190, with 12 and 1234 d.f., which is not statistically
significant at the .05 level.
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Table 2
Models testing for Panhandle effects
Basic model
Constant
Experiential
Years FL resident
Experienced hurricane
Experienced damage
Hurricane knowledge
Socio-demographic
Female
Black
Hispanic
Age
Income
Education
Children under 12 in home
Spatial
Wind zones
Panhandle
Panhandle wind interaction
R2
Adj-R2

1.189a

Basic plus Panhandle

Panhandle and wind interaction

1.185a

1.193a

.004a [.074]
−.002 [−.001]
.083b [.039]
.022 [.023]

.004a [.075]
−.004 [−.002]
.081b [.038]
.023 [.023]

.128a [.066]
.366a [.106]
.317a [.123]
−.006a [−.100]
−.003c,d [−.073]
−.028c [−.068]
.023 [.011]

.129a [.066]
.362a [.105]
.324a [.125]
−.006a [−.100]
−.003c,d [−.070]
−.028c [−.070]
.024 [.011]

.127a [.065]
.367a [.106]
.327a [.126]
−.006a [−.101]
−.003c [−.070]
−.028c [−.069]
.023 [.011]

.130a [.215]

.132a [.218]
.111 [.030]

.133a
.124

.134a
.125

.130a [.214]
−.053 [−.015]
.048 [.047]
.134a
.124

.004a [.052]
.003 [.001]
.086b [.041]
.022 [.024]

n: 1259; [B]: standardized coefficient.
a Two-tailed P(t) ≤ .01.
b One-tailed P(t) ≤ .1.
c Two-tailed P(t) ≤ .05.
d b(10−3 ).

à-vis wind hazard contours for Panhandle versus other
Florida residents does not reflect the consistency in hurricane risks perceptions among Florida’s single-family
homeowners.

7. Discussion
This paper began by addressing a fundamental question of relevance for policy makers and planners interested in using various forms of land-use policy to address natural hazard mitigation in their efforts to make
our nation’s community landscapes safer and more sustainable. An important element required by such efforts
is the utilization of natural hazard risk analysis undertaken by experts to form the “factual basis” upon which
the land-use mitigation efforts are developed (Deyle
et al., 1998). Unfortunately, as the literature on risk
perception points out, there is often considerable divergence between expert risk assessments and public

risk perceptions. This research examined the potential
gap between expert wind hazard analysis developed
and presented in the ASCE 7-98 high wind risk zones,
which were incorporated into the State of Florida’s new
statewide building code, and hurricane risk perceptions
of Florida’s single family homeowners. Specifically,
we assessed whether the hurricane risk perceptions of
Florida’s single-family homeowners were consistent
with high wind hazard zones as identified by ASCE
7-98.
Our findings suggest that there is a good deal of
consistency between the hurricane risk perceptions
of Florida’s single-family homeowners and high-risk
wind zones. Not only were mean levels of risk perception consistent with wind hazard zones, but location
relative to wind zone was an important influence on individual risk perception net of other factors that might
influence risk perception. Indeed, location was the most
important factor determining risk perception relative to
other factors.
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The findings respect to wind zone and the findings
with respect to the other variables also may well have
consequences for future programs and policy. First, the
fact that these models only account for a relatively small
percentage of the variance, suggest not only that there
is much more room for further research, but also, potentially, that there is a good deal of noise or variation when
examining hurricane risk perceptions. For example, examine the considerable differences between the mean
hurricane risk for those in the highest wind hazard zone
and those of the next two lower zones (see Fig. 2). While
they are statistically lower than the highest zone, they
are not significantly different from each other nor from
the mean risk in the 110–120 wind zone. Since many of
these respondents reside in homes without proper wind
protection (Peacock, 2003a,b) and new building code
requirements will not impact existing housing stock,
there may well be a need to increase public education
about the potential consequences of hurricane winds
for existing homes. In other words, there is perhaps a
need to further educate the public about their actual
risks. This is further tempered by the fact that knowledge of hurricanes has no impact on risk perception in
the models.
Of course, it may well be that we have not sufficiently measured existing knowledge or that experience
will always outweigh general hazard knowledge, hence
the knowledge factor simply has no effect. However, it
is also possible, that the nature of the knowledge held
by these Florida residents does not really help them
make good risk assessments. Our point is that as planners and public officials, these findings are not written
in stone, public policy can have an impact on the relative influences of these factors on risk perception and
thereby change future research results. Hence, what
may well be needed is education programs targeting
those living in high hazard areas (e.g. in wind zones
with potentials for greater that 120 mph gust) as well
as the aged, helping them personalize that nature of the
hurricane hazard risks such that they better recognize
their risks and take protective actions such as installing
shutters.
While these findings did find consistency between
wind hazard zones and perceived risk, inconsistency
was also found between the implementation of the
statewide building code and risk perceptions. That inconsistency was a function of a modification in the
statewide building code that exempted high hazard
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wind areas located in the Panhandle from stronger
building standards, instead opting for stronger standards for only a single mile wide area along the coastline termed the “Panhandle protection provision.” This
research has found that Panhandle residents have similar risk perceptions as other throughout Florida. As a result, the Panhandle protection provision is inconsistent
with public risk perceptions. The concern is of course
that the exemption of the stronger building standards
will provide Panhandle residents with a false sense of
security and this exemption may possibly undermine
the codes legitimacy and compliance, in part because
of its perceived lack of fairness for other parts of the
State. Furthermore, for those unsuspecting new residents who move into newer housing in the Panhandle
and perhaps have heard of Florida’s new stronger building code, they may find a very different picture should
a storm strike the Panhandle in the future.
While this study provides key insights into explaining hurricane risk perceptions, it should only be considered a starting point for examining the topic. Further
research is needed to better understand the relationship between expert knowledge and public perceptions.
Specifically, how residents formulate their ideas of risk
vulnerability and which factors play the largest role in
explaining risk perceptions. Most notably, the channel
through which citizens obtain and process information
pertaining to hazards needs further examination. There
appear to be significant differences between the informational channels community residents use most as
well as variations among different ethnic groups within
the same community. Lindell and Perry (2000) concluded in their study of environmental hazards across
three sites that radio and newspapers are the communication channels most commonly used by community
residents to obtain information about hazards. Other
researchers found that there is a tendency for people to
seek information primarily from radio and television
to assess their personal risk, rather than automatically
follow the requests of public officials and technical experts (Dow and Cutter, 2002; Dash and Morrow, 2001).
In general, the mass media seems to be an influential
source for non-experiential information that potentially
shapes the public perception of hazards risk. A question of focus for future research should be on the role
of information on shaping hurricane risk perception,
particularly in conjunction with location in high wind
hazard zones for hurricane risk perceptions.

14

W.G. Peacock et al. / Landscape and Urban Planning xxx (2004) xxx–xxx

Acknowledgements
The authors would like to thank Hugh Gladwin,
director of the Institute for Public Opinion Research
at Florida International University, Jim Rivers, Director of the Laboratory for Social and Behavioral Sciences at the International Hurricane Research Center
and Ricardo Alvarez, the deputy director of the International Hurricane Research Center at FIU for their
input and support. This research was supported by a
research grant from the Florida Department of Community Affairs and the National Science Foundation
(CMS# 0100155). The authors and not the Florida Department of Community Affairs and the NSF are responsible for opinions expressed herein.

References
Anderson, W.A., 1969. Disaster warning and communication in two
communities. J. Commun. 19, 92–104.
Baker, E.J., 1991. Hurricane evacuation behavior. Int. J. Mass Emerg.
9, 287–310.
Blakie, P., Cannon, T., Davis, I., Wisner, B., 1994. At Risk: Natural Hazards, People’s Vulnerability, and Disasters. Routledge,
London.
Bolin, R., Stanford, L., 1998. The Northridge Earthquake, Vulnerability and Disaster. Routledge, London.
Bolin, R.C., Bolton, P.A., 1986. Race, Religion and Ethnicity in Disaster Recovery. Institute of Behavioral Studies, Boulder, Colorado.
Brody, C.J., 1984. Differences by sex in support for nuclear power.
Soc. Forces 63, 209–228.
Brody, S.D., 2003. Measuring the effects of stakeholder participation
on the quality of local plans based on the principles of collaborative ecosystem management. J. Plan. Educ. Res. 22 (4), 107–119.
Brody, S.D., Godschalk, D., Burby, R.J., 2003. Mandating citizen
participation in plan-making: six strategic choices. J. Am. Plann.
Assoc. 69 (3), 245–265.
Burby, R.J., 2003. Making plans that matter: citizen involvement and
government action. J. Am. Plann. Assoc. 69 (1), 33–49.
Burby, R.J., 1998. Cooperating with Nature: Confronting Natural
Hazards with Land-Use Planning for Sustainable Communities.
Joseph Henry Press, Washington, DC.
Burger, J.M., Plamer, M., 1992. Changes in and generalizations of
unrealistic optimism following experiences with stressful events:
reactions to the 1989 California earthquake. Pers. Soc. Psychol.
B 18, 39–43.
Burton, I., Kates, R., 1964. The perception of natural hazards in
resource management. Nat. Resour. J. 3, 412–441.
Correia, F.N., Fordham, M., da Graca Saraiva, M., Bernardo, F., 1998.
Flood hazard assessment and management: interface with the
public. Water Resour. Manage. 12, 209–227.

Cutter, S., 1993. Living with Risk: The Geography of Technological
Hazards. Edward Arnold, New York.
Cutter, S., 2001. American Hazardscapes: The Rationalization of
Hazards and Disasters. Joseph Henry Press, Washington, DC.
Cutter, S., Tiefenbacher, J., Solecki, W.D., 1992. En-gendered fears:
femininity and technological risk perception. Ind. Crisis Q. 6,
5–22.
Dash, N., Morrow, B.H., 2001. Return delays and evacuation order
compliance: the case of hurricane Georges and the Florida keys.
Environ. Hazard 2, 119–128.
Drabek, T.E., 1986. Human Systems Responses to Disaster: An Inventory of Sociological Findings. Springer-Verlag, New York.
Deyle, R.E., French, S.P., Olshansky, R.B., Patterson, R.G., 1998.
Hazard assessment: the factual basis for planning and mitigation.
In: Burby, R.J. (Ed.), Cooperating with Nature. Joseph Henry
Press, Washington, DC, pp. 119–166.
Dow, K., Cutter, S., 2002. Emerging hurricane evacuation issues:
Hurricane Floyd and South Carolina. Nat. Hazards Rev. 3, 12–18.
Faupel, C., Kelley, S., Peetee, T., 1992. The impact of disaster education on disaster preparedness for Hurricane Hugo. Int. J. Mass
Emerg. 11, 305–322.
Farley, J.E., 1998. Earthquake Fears, Predictions and Preparation in
Mid-America. Southern Illinois University Press, Carbondale,
IL.
Farley, J.E., Barlow, H., Finkelstein, M., Riley, L., 1993. Earthquake
hysteria before and after: a survey and follow-up on public response to the browning forecast. Int. J. Mass Emerg. 11, 305–
322.
Finucane, M.L., Slovic, P., Mertz, C.K., Flynn, J., Satterfield, T.A.,
2000. Gender, race, and perceived risk: the white male effect.
Health Risk Soc. 2, 159–172.
Fischhoff, B., Lichtenstein, S., Slovic, P., Derby, S.L., Keeney, R.L.,
1981. Acceptable Risk. Cambridge University Press, New York.
Flynn, J., Slovic, P., Mertz, C.K., 1994. Gender, race, and perception of environmental health risk. Risk Anal. 14 (6), 1101–
1108.
Fothergill, A., 1996. Gender, risk, and disaster. Int. J. Mass Emerg.
14 (1), 33–56.
Garvin, T., 2001. Analytical paradigms: the epistemological distances between scientists, policy makers, and the public. Risk
Anal. 21 (3), 443–455.
Gilligan, C., 1982. In a Different Voice: Psychological Theory and
Women’s Development. Harvard University Press, Cambridge,
MA.
Gladwin, H., Peacock, W.G., 1997. Warning and evacuation: a night
for hard houses. In: Peacock, W.G., Morrow, B.H., Gladwin, H.
(Eds.), Hurricane Andrew: Ethnicity, Gender, and the Sociology
of Disasters. Routledge, London, pp. 52–74.
Gladwin, C., Gladwin, H., Peacock, W.G., 2001. Modeling hurricane
evacuation decisions with ethnographic methods. Int. J. Mass
Emerg. 19 (2), 117–143.
Godschalk, D.R., Beatley, T., Berke, P., Brower, D.J., Kaiser, E.J.,
1999. Natural Hazard Mitigation: Recasting Disaster Policy and
Planning. Island Press, Washington, DC.
Gustafson, P.E., 1998. Gender differences in risk perception: theoretical and methodological perspectives. Risk Anal. 18 (6),
805–811.

W.G. Peacock et al. / Landscape and Urban Planning xxx (2004) xxx–xxx
Gawande, K., Jenkins-Smith, H., 2001. Nuclear waste transport and
residential property values: estimating the effects of perceived
risks. J. Eviron. Econ. Manage. 42 (2), 207–233.
Halpern-Felsher, B.L., Millstein, S.G., Ellen, J.M., Adler, N.E.,
Tschann, J.M., Biehl, M., 2001. The role of behavioral experience in judging risks. Health Psychol. 20 (2), 120–126.
Helweg-Larsen, M., 1999. The lack of optimism biases in response to
the 1994 Northridge earthquake: the role of personal experience.
Basic Appl. Soc. Psychol. 21, 119–129.
Hanson, S., Vitek, J.D., Hanson, P.O., 1979. Natural disaster: long
range impact on human response to future disaster threats. Environ. Behav. 11, 268–284.
Hodge, D.C., Sharp, V., Marts, M., 1979. Contemporary responses to
volcanism. In: Sheets, P., Grayson, D. (Eds.), Volcanic Activity
and Human Ecology. Academic Press, New York, pp. 221–248.
Houts, P.S., Lindell, M.K., Hu, T.W., Clearly, P.D., Tokuata, G., 1984.
The protective action decision model applied to evacuation during the three Mile Island crisis. Int. J. Mass Emerg. 2, 89–114.
Jasanoff, S., Wynne, B., 1998. Science and decision making. In:
Rayner, S., Malone, E.L. (Eds.), Human Choice and Climate
Change, vol. 1. The Societal Framework, Batelle, Columbus, OH,
pp. 1–87.
Johnson, B.B., 1993. Advancing understanding of knowledge’s role
in lay risk perception. Risk Issues Health Saf. 4 (3), 189–211.
Krimsky, S., Plough, A., 1988. Environmental Hazards: Communicating Risk as a Social Process. Auburn House, Westport, CT.
Lichtenstein, S., Slovic, P., Fischhoff, B., Layman, M., Combs, B.,
1978. Judged frequency of lethal events. J. Exp. Psychol. Hum.
4, 551–578.
Lindell, M.K., 1994. Perceived characteristics of environmental hazards. Int. J. Mass Emerg. 12, 303–326.
Lindell, M.K., Perry, R.W., 1992. Behavioral Foundations of Community Emergency Planning. Hemisphere, Washington, DC.
Lindell, M.K., Perry, R.W., 2000. Households Adjustment to Earthquake Hazard. Environ. Behav. 32, 590–630.
Lindell, M.K., Perry, R.W., 2004. Communicating Environmental
Risk in Multiethnic Communities. Sage Publications, Thousand
Oaks, CA.
Lindell, M.K., Prater, C., 2000. Household adoption of seismic hazard adjustments: a comparison of residents of two states. Int. J.
Mass Emerg. 18, 317–338.
Major, A.M., 1999. Gender differences in risk and communication
behavior in response to an earthquake prediction. Int. J. Mass
Emerg. 17, 313–338.
Margolis, H., 1996. Dealing with Risk. University of Chicago Press,
Chicago.
Merchant, C., 1980. The Death for Nature: Women, Ecology, and the
Scientific Revolution. Harper and Row, New York.
Michael, M., 1992. Lay discourses of science: science-in-general,
science-in-particular, and self science. Technol. Hum. Val. 17,
313–333.
Mileti, D.S., 1999. Disasters by Design. Joseph Henry Press, Washington, DC.
Mileti, D.S., Darlington, J., 1997. The role of searching in shaping
reactions to earthquake risk information. Soc. Probl. 44, 89–103.
Mileti, D.S., Fitzpatrick, C., 1993. The Great Earthquake Experiment. Westview Press, Boulder, CO.

15

Mileti, D.S., O’Brien, P., 1992. Warnings during disaster. Soc. Probl.
39, 40–57.
Morrow, B.H., Enarson, E., 1996. Hurricane Andrew through
women’s eyes: issues and recommendations. Int. J. Mass Emerg.
14 (1), 1–22.
Norris, F.H., Smith, T., Kaniasty, K., 1999. Revisiting the experiencebehavior hypothesis: the effects of Hurricane Hugo on hazard
preparedness and other self-protective acts. Basic Appl. Psychol.
21, 27–47.
Olshansky, R.B., Kartez, J.D., 1998. Managing land use to build
resilience. In: Burby, R. (Ed.), Cooperating with Nature. Joseph
Henry Press, Washington, DC, pp. 167–201.
Palm, R., Hodgson, M., Blanchard, R., Lyons, D., 1990. Earthquake
Insurance in California. Westview, Boulder, CO.
Peacock, W.G., 2003a. Hurricane mitigation status and factors influencing mitigation status among Florida’s single family homeowners. Nat. Hazard Rev. 4 (3), 149–158.
Peacock, W.G., 2003b. HLMP Evaluation Project: the hurricane
loss mitigation baseline survey. In: Alvarez, R., Anderson, C.
(Eds.), Hurricane Loss Reduction for Housing in Florida Final Report, vol. 3. The Laboratory for Structural Mitigation,
International Hurricane Research Center, Florida International
University, Miami, FL, pp. 166–267. Online. Available at:
http://mitigation.fiu.edu/research/HLMP/hlmp year3.aspx.
Peacock, W.G., Morrow, B.H., Gladwin, H., 1997. Hurricane Andrew: Ethnicity, Gender and the Sociology of Disasters. Routledge, London.
Perry, R.W., 1985. Comprehensive Emergency Management. JAI
Press, Greenwich, CT.
Perry, R.W., 1987. Disaster preparedness and response among minority citizens. In: Dynes, R., Di Marachi, B., Plenda, C. (Eds.),
The Sociology of Disasters. Franco Angeli Books, Milan, Italy,
pp. 135–152.
Perry, R.W., Lindell, M.K., 1990a. Twentieth Century Volcanicity at
Mt. St. Helens: The Routinization of Life Near an Active Volcano.
Washington State University Press, Pullman, WA.
Perry, R.W., Lindell, M.K., 1990b. Predicting long term adjustment
to volcano hazard. Int. J. Mass Emerg. 8, 117–136.
Perry, R.W., Lindell, M.K., Greene, M.R., 1981. Evacuation Planning
in Emergency Management. D.C. Heath, Lexington, MA.
Perry, R.W., Lindell, M.K., Greene, M.R., 1982. Threat perceptions in public response to volcano hazard. J. Soc. Psychol. 116,
199–204.
Powell, D., Leiss, W., 1997. Mad Cows and Mother’s Milk: The
Perils of Poor Risk Communication. McGill-Queen’s University
Press, Montreal, Kingston.
Raid, J.K., Norris, F.H., Ruback, R.B., 1999. Predicting evacuation in
two major disasters: risk perception, social influence and access
to resources. J. Appl. Soc. Psychol. 29, 918–934.
Rowe, G., Wright, G., 2001. Difference in expert and lay judgments
of risk: myth or reality. Risk Anal. 21 (2), 341–356.
Showalter, P.S., 1993. Prognostication of doom: an earthquake prediction’s effect on four small communities. Int. J. Mass Emerg.
11, 292–297.
Slaymaker, O., 1999. Natural hazards in British Columbia: an interdisciplinary and inter-institutional challenge. Int. J. Earth Sci.
88, 317–324.

16

W.G. Peacock et al. / Landscape and Urban Planning xxx (2004) xxx–xxx

Shrader-Frechette, K.S., 1991. Risk and Rationality. University of
California Press, Los Angeles.
Slovic, P., 2000. Perceptions of Risk. Earthscan, London.
Slovic, P., 1997. The public perception of risk. J. Environ. Health 59
(9), 22.
Stern, P.C., Dietz, T., Kalof, L., 1993. Value orientations, gender and
environmental concern. Environ. Behav. 25, 322–348.
Svensen, O., 1981. Are we all less risky and more skillful than our
fellow drivers. Acta Psychol. 47, 143–148.
Tierney, K.J., Lindell, M.K., Perry, R.W., 2001. Facing the Unexpected. Joseph Henry Press, Washington, DC.
Turner, R.H., Nigg, J.M., Heller-Paz, D., 1986. Waiting for Disaster:
Earthquake Watch in California. University of California Press,
Berkely, CA.
Vaughn, E., Nordenstam, B., 1991. The Perception of Environmental
Risks Among Ethnically Divers Groups. J. Cross Cult. Psychol.
22, 29–60.
Vaughn, E., Seifert, M., 1992. Variability in the frame of risk issues.
J. Soc. Issues 48, 118–135.
Vitek, J.D., Berta, S.M., 1982. Improving perception of and response
to natural hazards: the need for local education. J. Geogr. 81 (6),
225–228.
Weinstein, N., 1989. The effects of personal experience on selfprotective behavior. Psychol. Bull. 105, 324–333.
Wiegman, O., Komilis, E., Cadet, B., Boer, H., Gutteling, J.M., 1992.
The response of local residents to a chemical hazard warning:
prediction of behavioral intentions in Greece, France, and The
Netherlands. Int. J. Mass Emerg. 10, 499–515.
Windham, G., Possey, E., Ross, P., Spencer, B., 1977. Reactions to
storm threat during hurricane Eloise. Mississippi State University, Mississippi State, MS.

Wood, D., Gooch, T.C., Pronovost, P.M., Noonan, D.C., 1985. Development of a flood management plan. J. Water Res. Manage.
111 (4).
Wright, G., Bolger, F., Rowe, G., 2002. An empirical test of the
relative validity of expert and lay judgments of risk. Risk Anal.
22 (6), 1107–1122.
Walter Gillis Peacock is a professor in the Department of Landscape
Architecture and Urban Planning, director of the Hazard Reduction
and Recovery Center in the College of Architecture, and a professor
in the sustainable coastal margins program at Texas A&M University. His research interests include sustainable development, human
systems response to natural hazards and hazard mitigation. His current research focuses on hurricane hazard adjustments and long-term
recovery from Hurricane Andrew.
Samuel D. Brody is an assistant professor in the Department of
Landscape Architecture & Urban Planning at Texas A&M University. He is an Executive Committee and Advisory Board member of the University’s sustainable coastal martins program as
well as a faculty fellow at the Hazard Reduction & Recovery
Center. His research interests include watershed planning, environmental conflict management, costal management, and spatial
analysis.
Wes Highﬁeld is a sustainable coastal margins program graduate
fellow and a PhD student in the urban and regional science program
in Department of Landscape Architecture & Urban Planning at Texas
A&M University. His research is focusing on environmental planning
and spatial analysis.

