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Abstract
Place attachment has gained considerable attention in disaster studies, though there is
little consensus on how to conceptualize or measure this construct in post-disaster
environments. Many of the place attachment scales used in disaster studies come from
studies of recreational or high-amenity areas, and we do not know whether or to what
extent these measures translate to disaster contexts. This paper addresses gaps in our
understanding of place attachment in disaster contexts by reviewing the measurement
of place attachment in the literature and by presenting findings from an empirical study
of place attachment in a post-disaster environment, namely a survey study of survivors
(n = 675) of the 2013 Moore, Oklahoma, USA, tornado. Through this study, we
identified four dimensions of place attachment: place identity, place dependence,
neighborhood quality, and detachment. We also identified several factors that were
related to dimensions of place attachment after the disaster, including social participa-
tion, exposure, and risk perception. We close by suggesting avenues for future research.
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Introduction

Disasters are place-based phenomena that alter the physical and social landscape, challeng-
ing how individuals understand where they live and their bonds with that place (Chamlee-
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Wright and Storr 2009; Haney 2018; Li et al. 2010). As such, place attachment has emerged
as a critical, yet understudied, concept within disaster studies. The ways in which place
attachment is shaped by disasters and shapes disaster recovery decision-making likely has
far-reaching consequences for individuals, households, and communities as they prepare for,
experience, and recover fromdisaster events. In this light, a clear understanding of the role of
place attachment is critical, particularly when considering how disaster survivors recover
and reconcile with their homes (Adams 2016), communities (Oakes 2019), and affected
landscapes (Cope and Slack 2017). Beyond the impacts of acute disasters, the consequences
of climate change are challenging our understanding of the concept of place. Effects from
climate change such as sea level rise and new and worsening flooding are elevating
discussions about the adaptive capacity of communities (Mortreux and Barnett 2017) and
howwe address the risks of and recover from disasters (Agyeman et al. 2009; Farbotko and
Lazrus 2012; FEMA2011; Kennedy 2016;McNamara andCombes 2015; UNISDR2015).

Place is an important domain in a number of disciplines, with researchers proposing
multiple conceptualizations and scales to capture place attachment (Hidalgo and Hernandez
2001; Raymond et al. 2010; Williams and Vaske 2003). The field of disaster studies, as a
nascent discipline attracting researchers from a number of different disciplinary back-
grounds, has yet to develop a consistent set of measures to capture place attachment. Many
of the place attachment scales used in disaster studies come from studies of recreational or
high-amenity areas (Jorgensen and Stedman 2001; Trentelman 2009). As noted in the
literature (Trentelman 2011; Ulrich-Schad et al. 2019), however, we do not know whether
or towhat extent thesemeasures translate to routinework, family, community life, or disaster
settings.

In this context, the purpose of this paper is twofold. First, we provide a review of the
measurement of place attachment in the literature, with an emphasis on place attach-
ment in a post-disaster context. Second, we use empirical data to explore how place
attachment manifests in a post-disaster environment. Using a survey of survivors of the
2013 Moore, Oklahoma tornado, we draw upon existing place attachment measures to
assess this concept in a post-disaster setting, and then capture how place attachment
relates to concepts found to be important in previous studies. Findings from this study
provide a foundation to guide future post-disaster place attachment research.

This paper proceeds as follows: as background, we begin by building on a conceptual-
ization of place attachment proposed by Scannell and Gifford (2010) and Lewicka (2011) to
summarize the broader place attachment literature, discuss place attachment in the context of
disaster studies, and detail how disaster researchers have measured and modeled place
attachment in prior work. Next, we detail the case of the 2013 Moore tornado and our data
collection instrument and approach. We then describe and discuss our findings, closing by
proposing avenues for future research. Broadly, we found four dimensions of place
attachment—place identity, place dependence, neighborhood quality, and detachment—
were evident after the tornado, and were related to a number of other factors at play in post-
disaster settings.

Place attachment

Place attachment is defined as the subjective bonds people develop with particular
places they hold as important or meaningful (Hidalgo and Hernandez 2001). Place
attachment captures the meaning individuals gain from their environments and how
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they interact with those environments (Lewicka 2005) and, as such, is central to a
number of social sciences. This concept has been explored by scholars from many
disciplines, including psychology (Clarke et al. 2018; Parry and Hassan 2019), eco-
nomics and tourism studies (Eusébio et al. 2018; Stylidis 2018), political science and
public policy (Clermont et al. 2019; Healey 2018), sociology (Cross 2015; McKnight
et al. 2017), geography (Brown et al. 2015; von Wirth et al. 2016), climate change
scholars (Devine-Wright and Batel 2017; Upham et al. 2018), and disaster studies
(Bonaiuto et al. 2016; De Dominicis et al. 2015).

This variety of disciplines, however, has led to a fractured literature that inconsistently
defines (Brown et al. 2003), measures (Rollero and De Piccoli 2010), and models (Suntikul
and Jachna 2015) place attachment. A number of researchers have recognized the variety of
definitions as a challenge to developing a meaningful knowledge base related to place
attachment (Jorgensen and Stedman 2001; Low and Altman 1992; Pretty et al. 2003;
Scannell and Gifford 2010). While disparate disciplinary foci explain, in part, this diversity
in definition and conceptualization, it inhibits scholars’ ability to accurately bound the
concept and limits their capacity to draw meaningful comparisons across studies. Addition-
ally, it hinders the ability of future studies to explore or measure this concept.

In an attempt to rectify these differences, several authors conceptualize place
attachment as a “tripartite” behavioral phenomenon formed by three interrelated, but
also separable fundamental components: place, person, and process (Lewicka 2011;
Scannell and Gifford 2010). We use this conceptualization to organize the following
review of the place attachment literature, and then turn to a discussion of place
attachment in disaster studies, which is the focus of this paper.

Place (the object of attachment)

The place component of place attachment captures the particular characteristics of placewith
which individuals develop a bond. Scannell and Gifford (2010) further divide these
characteristics into two dimensions—physical and social characteristics—that manifest from
the individual to community level. Physical characteristics are the tangible elements that
make a place functionally desirable for an individual (Pretty et al. 2003). This could include,
for example, the presence of jobs and public transportation (White et al. 2008), the
availability of natural resource-based industries (Berchin et al. 2017; Oakes 2019), the
appropriateness, affordability, and desirability of housing (Brown et al. 2004a), proximity
to sacred spaces (Mazumdar andMazumdar 2004), and access to natural resources (such as
a beach, the mountains, or greenspace) (Arnberger and Eder 2012; Cope et al. 2018). These
physical characteristics are closely related to the concept of place dependence, or the
functional connections individuals have to a place (Brown et al. 2015). Social characteristics
reflect the people who live in an area and the bonds individuals share with those people
(Airriess et al. 2008). Previous studies in this vein have found that place attachment is
positively influenced by developing relationships with (Mesch and Manor 1998) and
engaging in activities with one’s neighbors (Cuba and Hummon 1993).

Person (the actor in the attachment)

The person component of place attachment encompasses the bonds formed at an
individual level or a community/cultural level with a specific location imbued with
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meaning. At an individual level, meaning is cultivated through experience and may be
influenced by personal attributes. Personal experiences—both positive and negative—
in a given place influence the meanings associated with that place, and these meanings
may vary significantly from person to person (Vorkinn and Riese 2001). Influential
experiences might include growing up, getting married, losing a loved one, or enduring
a disaster event, all of which are place-based (Morgan 2010).

Beyond experience, internal attributes may influence personal meanings associated
with place. Parameters such as age (Gilleard et al. 2007), gender (Anton and Lawrence
2014), income (Anton and Lawrence 2014), education (Hornbaker and Cullen 2010),
and ethnicity (Oh 2004) have been identified as factors that influence the formation of
place attachments. There is, however, disagreement regarding the role of internal
attributes in developing personal attachments. For example, there is conflicting litera-
ture regarding whether age relates to place attachment (Gilleard et al. 2007; Rollero and
De Piccoli 2010). Likewise, gender is not consistently correlated with place attachment;
studies suggest that women report higher levels of place attachment than men (Anton
and Lawrence 2014; Hidalgo and Hernandez 2001), that men exhibit higher levels of
place attachment than women (Dallago et al. 2009), and that there is no relationship
between gender and place attachment (Devine-Wright 2013; Lewicka 2010). Studies of
place attachment and income are also equivocal. While previous studies have found no
relationship between income (Brown et al. 2003) or social class (Hidalgo and
Hernandez 2001) and place attachment, Anton and Lawrence (2014) found that
lower-income individuals may have stronger attachments to place, perhaps reflective
of a justification of residential decisions where lower incomes translate into fewer
residential options. When considering ethnicity and place attachment, findings have
been mixed, ranging from modest (Bailey et al. 2012) to no relationship (Brown et al.
2004b).

At the community or cultural level, the person component of place attachment
reflects the shared meaning of a place among residents (Scannell and Gifford 2010).
This shared meaning can be understood as various interconnected concepts such as
social capital (Forrest and Kearns 2001) and the perseverance of cultural values
(Lewicka 2005). Place may play an important, and varying, role in forming the social
ties between community members. For instance, past research has found that in low-
income, disadvantaged areas, residents often perceive their neighborhood as a shelter
for coping with the difficulties of everyday life and that they form social ties based on
shared coping strategies. In affluent areas, in contrast, residents typically form fewer
social ties in their neighborhood but form stronger connections with community
settings and landscape (Forrest and Kearns 2001). While community gatherings can
preserve cultural values and increase place attachment, poverty and a sense of insta-
bility can significantly discourage people from preserving their social rootedness,
reducing the chance of community participation (De Donder et al. 2012), limiting
involvement in formal neighborhood associations (Hays and Kogl 2007), and creating
indifference regarding shared social and historical values (Letki 2008).

Process (the psychology of attachment)

The third component of place attachment is process, specifically the process of
psychological attachment between person and place. Scannell and Gifford (2010)
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divide process into three sub-components: affect, cognition, and behavior. Affect refers
to the positive or negative emotional connections individuals form with a place
(Halpenny 2010). Cognition is the collection of thoughts, feelings, notions, and
attitudes by which people characterize themselves in terms of attachment to a particular
place (Hernández et al. 2007). In this way, the cognitive component of place attachment
is closely related to the concept of place identity, commonly addressed in the literature
(c.f., Proshansky et al. 1983), and which produces continuity, self-esteem, self-efficacy,
and distinctiveness (Twigger-Ross and Uzzell 1996). The last component, behavior,
captures attachment as living in a setting, which manifests as people live in a setting for
an extended period, longing to return if away from it, or, in the case of a vacation site or
religious pilgrimage destination, attaching significance to a site (Scannell and Gifford
2010). Of the three sub-components, cognition is frequently highlighted in the litera-
ture, with previous studies finding that the cognitive component of place attachment
grows over time (Anton and Lawrence 2014), that place attachment influences percep-
tions of one’s community (Brown et al. 2003), that psychological processes associated
with place attachment foster a protective response when place is threatened, and that
environmental threats to a community often encounter local opposition because they
threaten place identity (Devine-Wright 2009).

Place attachment and disasters

Overall, place attachment remains an understudied construct in the disaster literature.
Research that has been conducted to date can generally be grouped into two categories:
studies that explore how disasters shape place attachments (broadly, place attachment
as a dependent variable) and studies that explore how place attachments shape disaster
experiences and responses to disaster events (broadly, place attachment as an indepen-
dent variable).

A number of researchers have attempted to capture how disasters shape place
attachments. Disasters often significantly alter the natural environment and disrupt
social bonds, thereby affecting both functional and cognitive components of a
community. In a study after flooding in Carlisle, UK, Carroll et al. (2009) found that
the flooding disrupted survivors’ bonds to their homes and possessions. As a result,
displaced residents felt alienated from their homes and their communities, residents
who stayed felt like “squatters in their own homes”, and survivors from both groups
experienced losses in their personal relationships and mental health. When exploring
place attachment following flooding in Alberta, Canada in 2013, Haney (2018) found
that both the flood and the subsequent displacement increased civic engagement among
survivors, but decreased place attachment. Silver and Grek-Martin (2015) found that
tornado survivors experienced a cycle of disorientation and reorientation (Cox and
Perry 2011), in which they had an initial negative reaction to the loss of place and later
experienced a reinvigorated bond and commitment to people and place, and a desire to
memorialize the event and be involved in the recovery process.

Relatedly, several studies have considered what factors mediate the relationship
between place attachments and the disaster recovery process. Much of this literature
considers the role of demographic characteristics or social capital, defined as the
relationships of trust, social norms, and networks that individuals have access to in
times of crisis (Adger 2000). Minorities and individuals with less access to resources
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typically suffer the most losses in disasters and have the hardest time recovering from
their losses (Cutter et al. 2014; Peacock et al. 2015). Likewise, populations traditionally
defined as vulnerable such as low-income households, females, and the elderly, may
have less access to social support and federal aid in the wake of disasters (Ingram et al.
2006). This disenfranchisement may lead to feelings of inequality and detachment from
their communities that can intensify social disruptions following disasters (Cox and
Perry 2011). Fried (2000) suggests that the re-establishment of place attachment is a
highly adaptive process that can be considerably affected by “communal attributes” of
the society such as age, income, employment rate and ethnicity. Further, he notes that
local connections to friends and family serve as a primary source of post-disaster aid,
which reinforces place attachments for those with such connections but may hinder
recovery for those who lack them.

Studies examining how place attachment influences how people respond to and
recover from disasters have often focused on how place attachment shapes adjustments
made by survivors after an event, their behaviors in post-disaster recovery, or perceived
risk from future events. When considering post-disaster adjustments, the literature
suggests that individuals with high levels of place attachment suffer increased levels
of distress after a disaster (Cox and Perry 2011) and will resist change and work to re-
establish place as they knew it before the event (Adams 2016; Hauer et al. 2019). For
residents living in areas at risk to hazards, high levels of place attachment may result in
an underestimation of risk and reduce the likelihood of adopting protective measures,
such as keeping emergency food and water supplies on hand (Armaş 2006; De
Dominicis et al. 2015). These findings were reinforced by a meta-analysis of the
literature in which Bonaiuto et al. (2016) found that individuals with high levels of
place attachment are generally aware of risks but often underestimate their potential
impacts. In a survey exploring individual perceptions of environmental, social, and
economic risks, Bernardo (2014) found that place attachment increased risk perceptions
regarding high probability events while decreasing risk perceptions related to low
probability events.

Place attachment has also been found to influence residents’ decision to return to
their community after a disaster, though other factors also influence these decisions
(Bohra-Mishra et al. 2017; Codjoe et al. 2017; DeWaard et al. 2016; Koubi et al. 2016).
When speaking to Hurricane Katrina survivors, for example, Chamlee-Wright and Storr
(2009) found that Katrina brought place attachments to the forefront of survivors’
consciousness, often motivating them to overcome considerable obstacles to return and
reestablish those bonds. Many survivors who did not return to New Orleans noted the
lack of basic infrastructure associated with place dependence, or, relatedly, suggested
that they found better schools, jobs, housing, and quality of life elsewhere. Place
attachment may also influence the resilience of communities and their recovery
priorities. In an exploration of two coastal communities in Cornwall, UK, Faulkner
et al. (2018) found that place attachment was an important component of community
resilience, serving as a foundation for the development of cooperative behaviors.
Residents with stronger place attachments want more influence over recovery priorities
and possess considerable local knowledge that communities can leverage to ensure
recovery protects valued landmarks (Clarke et al. 2018). Similarly, good governance in
the wake of a disaster, particularly the use of participatory processes, may reduce place
disruption and bolster healthy place attachments. Research suggests that where
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community consultation is inadequate, place attachment processes may become threat-
ened (Anton and Lawrence 2016; Fresque-Baxter and Armitage 2012). Inclusive and
participatory governance processes can reduce place disruption and may positively
influence place-related values (Adger et al. 2016).

Measurement and modeling of place attachment in the disaster literature

Given the disciplinary differences noted above and the conceptual muddiness inherent
in place attachment, researchers have measured place attachment at different scales and
in a number of ways, even in the context of disaster studies. In respect to scale,
researchers have measured place attachment in relation to towns and communities
(Clarke et al. 2018; Silver and Grek-Martin 2015), neighborhoods and homes
(Gorman-Murray et al. 2014; Morrice 2013), and at multiple levels of measurement
in the same study (Bihari and Ryan 2012; Kick et al. 2011; Quinn et al. 2019).

When attempting to capture place attachment quantitatively, many researchers use
scales from previous studies that were designed to explore thematically different types
of issues. In a study of repeat flooding in the Philippines, for instance, Anacio et al.
(2016) used twelve questions to capture place identity, place attachment, and place
dependence (four questions per item), relying on a scale originally used by Jorgensen
and Stedman (2001) to explore sense of place among lakeshore property owners in
Wisconsin. These scales are often once or twice removed from their original source,
undergoing modifications each time they are used. When measuring place attachment
among rural and urban populations in Australia with varying wildfire exposure, for
example, Anton and Lawrence (2014) conceptualized place attachment as place iden-
tity and place dependence, which they measured using six identity and five dependence
items. Their scale was the same as one employed by Brown and Raymond (2007), who
adapted their scale from Williams and Vaske (2003), who built their scale based on
Williams and Roggenbuck (1989). In a similar case, when exploring place identity,
place dependence, and place affect in relation to pro-environmental behavior, Zhang
et al. (2014) used five questions adapted from Vaske and Kobrin (2001), who adapted
their measures from Williams and Roggenbuck (1989), and Halpenny (2010), whose
scale was based on Jorgensen and Stedman (2001), which was originally derived from
the same Williams and Roggenbuck’s (1989) work. As with the examples above,
Williams and Roggenbuck (1989), the original source of many of the measures
employed in the disaster literature, designed their items to assess attachment to tourism
sites.

In other cases, researchers either created their own scales or used measures as
proxies of place attachment. These often came in the form of direct questions about
attachment. In a survey flood-affected residents of Calgary, Haney (2018) asked
residents whether or not they felt attached to their neighborhood and if they felt it
was an excellent place to live. When studying how individuals decided to continue
living in the same area in the wake of climate change-related impacts in Peru, Adams
(2016) used a survey to ask respondents whether positive or negative attachment to
place influenced their residential decision. In another example, Nawrotzki et al. (2014)
used tenure and homeownership as proxy measures of place attachment.

Other researchers, acknowledging the complexity, subjectivity, and contextuality of
place attachment, have captured place attachment via qualitative measures or mixed
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methods. These studies typically focus on capturing individual- and collective-level
understandings of place and the importance of place in the wake of disaster events. For
example, Burley et al. (2007) used a phenomenological approach, employing inter-
views to explore place attachment in relation to coastal wetland loss in Louisiana.
When exploring how survivors understood place in the wake of the Christchurch
earthquake, Winstanley et al. (2015) conducted individual and group interviews with
residents exploring place attachment, place identity, and how place facilitated social
interactions. They then used this information to develop a survey to explore how
feelings about place and disaster experiences influenced perceptions of resilience
within the community. In a study of communities affected by floods, Kick et al.
(2011) used interviews with FEMA officials and surveys with residents to understand
how attachment to both home and community, among other factors, influenced miti-
gation decisions.

Finally, a small number of disaster researchers have attempted to model the rela-
tionship between disasters and place attachment. Brown and Perkins (1992) suggest
that this happens in three phases: (1) the development of place attachments; (2) a
stressful interval of disruption, where a disaster or the threat of a disaster interrupts
normal community functioning and causes individuals to reckon with and reconsider
their place-based bonds; and (3) a period of coping with losses and the establishment of
new place attachments, where individuals mourn the loss of attachments and negotiate
new attachments, either in the same community or in a new location. Devine-Wright
(2009) uses a similar approach to capture how individuals protect place from outside
threats, suggesting that residents move through a five-step process of becoming aware
of a threat, interpreting potential impacts of the threat on their community, evaluating
the potential changes, assessing potential personal impacts from the threat, and acting.

The current study

With this disparate literature in mind, we now present an empirical study designed to
improve our understanding of place attachment in disaster contexts. The purpose of this
study was to begin the process of developing new place attachment scales for use in
disaster settings and explore key factors associated with place attachment in a post-
disaster environment. Specifically, we sought to address the following research ques-
tions: (RQ1) What dimensions of place attachment were evident in the post-disaster
environment? (RQ2) What other factors were associated with place attachment in this
disaster context?

Data presented here are drawn from a study of residents of Moore, Oklahoma, which
was struck by an EF5 tornado (the most severe of six categories used to classify
tornados, indicating wind speeds greater than 200 mph) on May 20, 2013. Moore,
with a population of approximately 55,000 (Census 2016) is considered part of the
Oklahoma City metropolitan area, situated just south of the state’s capital city. The
tornado touched down southwest of Moore at 2:56 pm and was on the ground for
37 min, impacting an area 14 miles long and up to 1.1 miles wide and ultimately
claiming 24 lives (including seven children who lost their lives when portions of Plaza
Towers Elementary School collapsed) while injuring another 212 persons. This was the
ninth deadliest tornado in the state’s history, and the third in a series of EF4 (tornados
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with wind speeds between 166 and 200 mph) and EF5 tornados to strike the town
within a period of 20 years (FEMA 2014). The City of Moore (2014) estimated the total
damages at $2 billion, including damages to two schools, a school administration
building, a regional hospital, 90 businesses, and over 2400 housing units, representing
a significant housing loss among residents. Despite these losses and the history of
major disasters in the area, the vast majority of residents chose to remain in Moore
(Nejat et al. 2018). Given the extent of the damage to the physical and social
environment from this and previous disasters and the decisions by residents to remain
in their community, this event presented an opportunity to examine place attachment in
a post-disaster setting.

Methods

Respondents

Using a modified version of Dillman’s (1978) strategy, 5130 surveys were randomly
distributed to households located within the path of the tornado, consisting of an initial
post card and three subsequent waves of surveys with return mailers included, an
approach common to studies of adult survivors in the disaster social sciences (Lindell
et al. 2009; Zavar et al. 2016). Surveys were distributed beginning in October 2015,
roughly 1.5 years after the event. Addresses were identified by creating a map of the
tornado path and extracting residential addresses from the county assessor’s website
within the tornado path, allowing us to capture the households located within the path
of the tornado and within Moore city limits (Fig. 1; see Nejat et al. (2018) for a detailed
description of this process). A total of 566 surveys were returned as undeliverable, and
780 completed packets were returned, resulting in a 17% response rate. While larger
response rates are desirable, this response rate is considerably higher than recently
published averages of 7% for mail surveys (Dillman et al. 2014), and represents a
sample size larger than is typical in the disaster social sciences, where fewer than one in
four studies are based on samples of more than 400 participants (Norris 2006).

Demographic characteristics of these respondents are presented in Table1 and
compared to 2015 American Community Survey data from the ten census tracts in
Moore from which completed surveys were received. In general, our participants had
lived in Moore longer than the general population, were older and better educated, and
had lower incomes than the general population. These differences should be taken into
consideration in interpreting the study’s findings, as previous studies have suggested
that demographic characteristics influence disaster experiences and decision-making
processes (c.f., Bonanno et al. 2007; Nejat et al. 2018; Norris et al. 2002). Given the
differences in our sample tenure from the population, findings from the literature
review suggest that our sample may exhibit higher levels of attachment than the general
population of Moore. That said, there were no notable gaps in our sample, and these
differences do not represent a significant concern for the study as a whole. As a final
note on demographics, we limit the sample to homeowners for some of our analyses.
Renters were not well represented in our sample (3.8%), and, more importantly, the
literature suggests that renters may experience place attachment differently than
homeowners (Brown et al. 2004a).
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Fig. 1 Location of respondents and their census tracts (Google Maps)

Table 1 Comparison of participants’ responses to covariates with available 2015 American Community
Survey data

Covariate Sample data (2015) American Community
Survey data* (2015)

Years of residence ≥ 16 years 55.4% 20.8%

Age 65+ 22.9% 8.4%

Children in home 37.4% 49.4%

Income ≥ $100 K 14.6% 30.9%

• 0-$19 K: 4.3% • 0-$24 K: 9.91%

• $20 K-$39 K: 20.4% • $2 K5-$49 K: 18.75%

• $40 K-$59 K: 24.9% • $50 K-$74 K: 21.73%

• $60 K-$79 K: 18.5% • $75 K-$99 K: 18.72%

• $80 K-$99 K: 17.4% • $100 +K: 30.9%

• $100 +K: 14.6%

Without Mortgage 30.0% 23.5%

Female 64.7% 51.6%

Education** 38.4% 26.9%

*Census tracts included are 2016.04, 2016.07, 2016.09, 2016.10, 2016.11, 2021.04, 2021.05, 2021.06,
2021.07, and 2022.05

**Education attainment of bachelor’s degree and higher for the population 25 years old and over (2015)
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Measures

The questionnaire included several measures of place attachment in addition to mea-
sures for other factors we hypothesized as being associated with place attachment in
disasters. Place attachment scales and items used in this study reflect those that are
commonly used in studies that are conceptually related to our work, such as studies
conducted in the disaster or environmental social sciences (c.f., Araya et al. 2006;
Jorgensen and Stedman 2006; Scannell and Gifford 2010) or those that are widely cited
among place attachment studies more generally (c.f., Halpenny 2010; Williams and
Vaske 2003). In an effort to capture a wide range of factors related to place attachment,
we included a total of 27 place attachment items that represented measures of place
identity (Williams and Vaske 2003), place dependence (Jorgensen and Stedman 2006;
Williams and Vaske 2003), place affect (Halpenny 2010; Scannell and Gifford 2010),
and neighborhood quality (Araya et al. 2006). Given the traditional focus on attachment
to high amenity and recreational areas in place attachment scales, the authors included
three additional items designed to capture place attachment in broader contexts. In
addition to, we included measures for two social factors that reflect connections to
place: social cohesion and trust (Araya et al. 2006).

Beyond place attachment, we assessed factors that have been shown to be associated
with place attachment in the literature. We hypothesized that there would be a statistically
significant relationship between each of these factors and place attachment. Specifically,
we included measures of social participation (Mitchell and LaGory 2002), hazard expo-
sure (Greer et al. 2018), perceived risk of recurrence of a similar event (Tierney and Sheng
2001; Turner et al. 1986), and perceived personal and household risk from future disasters
(Lindell and Hwang, 2008). Respondents were also asked about their residential plan,
specifically howmanymore years they intended to live in their current residence (Gill and
Steven Picou 1998)). Finally, respondents were asked to provide demographic data,
including age, number of children under 18 in the home, estimated household income
both before and after the tornado, the number of years remaining on their mortgage, sex,
race, and highest level of education completed. To address RQ2, we tested the following
hypotheses: There is a significant relationship between place attachment and (H1) social
participation, (H2) hazard exposure, (H3) residential plan, (H4) risk perception, and (H5)
demographics. Each hypothesis was tested using the place attachment factors identified
through RQ1, as described below.

Data analysis and results

We analyzed our data in two steps. To begin, we addressed RQ1 (What dimensions of
place attachment were evident in the post-disaster environment?) using factor analysis.
This analysis technique allows us to reduce a set of items to a number of independent
constructs. In this case, we began with place attachment measures that have emerged from
other literatures. Factor analysis allows us to identify patterns of responses across all of the
included measures, thus identifying the underlying, unseen dimensions of place attach-
ment in a disaster context. Once the underlying dimensions of place attachment are
identified, we then address RQ2 by conducting a series of hypothesis tests (H1–H5) to
examine the relationship between place attachment and other relevant factors. We do this
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using correlation analyses, which allows us to assess the degree to which pairs of variables
are correlated and the intensity of the relationship between the two variables. Here, these
analyses provide insight into whether and to what degree place attachment, as measured
by our factors established below, may influence or be influenced by social participation,
risk perception, hazard exposure, and other relevant constructs.

Factor analysis and the structure of place attachment

To address our first research question related to the dimensions of place attachment evident
in the post-disaster environment, we conducted a factor analysis to examine how items
included in standard place attachment scales behave in disaster settings. Cases with missing
data on any of the 27 place attachment items included in the questionnaire were excluded
from our analyses, leaving a sample size of 694. We ran bivariate correlations on the 27
place attachment items and removed three items due to high correlation coefficients (r > .8).
The remaining 24 items were included in the analyses. We then conducted a parallel
analysis using the maximum likelihood method (Ledesma & Valero-Mora, 2007), which
initially suggested a five-factor solution. We then conducted an exploratory factor analysis,
using Oblimin rotation to account for our assumption that all factors were correlated. Upon
further inspection, four items were removed due to cross-loading and a four-factor solution
was determined to best represent the remaining 20 items and existing place attachment
theory. Confirmatory factor analysis verified this model.

We labeled the four factors as: (1) Place Identity, (2) Neighborhood Quality, (3)
Detachment, and (4) Place Dependence. Factors 1 (Place Identity) and 4 (Place
Dependence) both reflect commonly accepted dimensions of place attachment (c.f.,
Anton and Lawrence 2014; Williams and Vaske 2003). As described in the literature
review, place identity captures the emotional or psychological ties to place, and ways in
which place is part of one’s identity. The items that loaded onto Factor 1 reflect these
notions (e.g., I feel my community is a part of me). Place dependence, broadly, refers to
the functional attachments between person and place. Function, though, varies depend-
ing on context: while a navigable river represents a functional attachment to a high-
amenity or recreational area (Williams and Vaske 2003), functional attachments to
one’s community are better reflected in areas like the availability of affordable housing,
nearby green spaces, access to food sources, or transportation options that allow one to
get to and from work. We have labeled Factor 4 Place Dependence because it reflects
the functionality of the physical environment in meeting residents’ felt needs.

We have labeled Factor 2 Neighborhood Quality, a term borrowed from Araya et al.
(2006), but applied here with a slightly different meaning. The items that loaded onto
this factor reflect the social environment in one’s neighborhood, including perceptions
of trustworthiness of other community members and crime. We labeled Factor 3
Detachment, as it reflects aspects of detachment or disengagement from one’s neigh-
borhood, including the propensity to relocate in the event of another disaster, perceived
social distance, and perceived undesirability of the neighborhood (Devine-Wright
2009; Mihaylov and Perkins 2014). The results of the factor analysis, including items
associated with each factor, are displayed in Table 2. Cronbach’s alpha, a measure of
scale reliability that reflects internal consistency among items included in each factor,
was 0.93, 0.79, 0.78, and 0.71, respectively, reflecting reliability ratings between good
(above 0.7) and excellent (above 0.9).
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Correlation analyses

RQ2 built on RQ1, exploring key factors associated with place attachment in post-
disaster environments. To address RQ2, we conducted correlation analyses to test our
research hypotheses, which were adjusted to account for each of the four place
attachment factors identified through the factor analyses (pairwise correlation values
for items included in the correlation analyses are displayed in Table 3). Table 4 presents
a summary of hypotheses tests. For these analyses, we made two adjustments to our

Table 2 Summary of factor analysis

Place identity Neighborhood quality Detachment Dependence

I feel my community is a part of me 0.83

Living in my community says a lot
about who I am

0.79

I am very attached to my community 0.83

No other place can compare to my
community

0.77

My community is the best place for
what I like to do

0.75

I have strong, positive feelings
about my community

0.83

I feel a sense of pride in my community 0.82

I feel like I belong to my community 0.81

I regularly stop and talk with people
in my community

0.54

Generally speaking, most people
can be trusted

0.70

In general, crime is not a major
problem in my community

0.60

I trust people in my community 0.97

As far as I’m concerned, there are
better places to be than in Moore

0.66

Given the opportunity, I would like
to move away

0.81

I feel different from people in my
community

0.54

There are other places that are more
desirable places to live

0.72

The natural environment makes it a
special place to live

0.70

The man-made environment makes
it a special place to live

0.76

There are not enough green areas or
trees in my community

− 0.34

I think of my community as a
desirable place to live

0.74

Cronbach’s alpha 0.93 0.79 0.78 0.71
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sample. First, as described above, we limited these analyses to homeowners. Similarly,
as our intent was to examine attachment to one’s home community, respondents whose
primary residences were not impacted by the tornado were excluded from our analysis.
Of the original sample of 780 respondents, this resulted in a subsample of n = 675.
Here, we discuss notable findings from these analyses.

H1 examined the relationship between place attachment and social participation. Social
participation was positively correlated with three place attachment factors, namely Place
Identity, Neighborhood Quality, and Place Dependence. Specifically, participation in a
community activity (r = .19, p < .01, r = .15, p ≤ .01, r = .11, p ≤ .01), involvement in a
group (r = .21, p ≤ .01, r = .15, p ≤ .01, r = .12, p ≤ .01), and volunteer activity in the
community (r = .28, p ≤ .01, r = .21, p ≤ .01, r = .14, p ≤ .01), were positively correlated
with the respective place attachment factors, indicating that active involvement in one’s
community is associated with an increase in positive aspects of place attachment. There
were significant negative correlations, conversely, between each of these items and
Detachment, indicating that detachment increases as social participation decreases.

H2 examined the relationship between place attachment and hazard exposure. Here, the
most notable findings were related to perceived damage to the community from the 2013
tornado, which was significantly positively correlated with Place Identity (r = .11, p ≤ .01),
Neighborhood Quality (r = .09, p ≤ .05), and Place Dependence (r = .08, p ≤ .05), but not
significantly correlated with Detachment. The extent of damage to one’s home from the
2013 tornado was negatively correlated withDetachment (r = − .08, p ≤ .05) and positively
correlated with Place Identity (r = .10, p ≤ .05), suggesting that there may be value in future
studies examining attachments to home and attachment to community independently.

H3 examined the relationship between place attachment and relocation intention
(“How long do you plan to live at your current residence?”). Surprisingly, this item was
only significantly correlated with one place attachment factor, showing a negative
correlation with Neighborhood Quality (r = − .15, p ≤ .01). Additional research is
needed to understand this relationship. While the correlation between these factors
was relatively weak, the finding that higher perceptions of neighborhood quality were
associated with shorter relocation timelines is unexpected.

H4 examined the relationship between place attachment and risk perception. Here,
two notable findings emerged. First, perceived likelihood of a future event of similar
magnitude as the 2013 tornado impacting the community was positively correlated with

Table 4 Summary of hypotheses tests

H1:Social
participation

H2:Exposure H3:Residential plan H4: Risk
perception

H5:
Demographics

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Place Identity + + + + + + – – – + – – +

Neighborhood quality + + + + – + – – – +

Detachment – – – – + + + – + –

Place dependence + + + + + – – – – +

Gray: significant at alpha level 0.01; white: significant at alpha level 0.05, the rest no significant evidence was
observed
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Place Identity (r = .10, p ≤ .01), Neighborhood Quality (r = .14, p ≤ .01), and Place
Dependence (r = .08, p ≤ .05), indicating that increased place attachment was associated
with the belief that another, similar event was unlikely. Second, the perceived likeli-
hood of negative consequences (damage to one’s home, health problems for members
of the household, and likelihood of relocation) should another event of similar magni-
tude impact the community was negatively correlated with Place identity (r = − .16,
p ≤ .01, r = − .15, p ≤ .01, r = − .38, p ≤ .01, respectively), Neighborhood Quality (r =
− .23, p ≤ .01, r = − .22, p ≤ .01, r = − .22, p ≤ .01, respectively), and Place Dependence
(r = − .14, p ≤ .01, r = − .14, p ≤ .01, r = − .31, p ≤ .01, respectively), and positively
correlated with Detachment (r = .16, p ≤ .01, r = .16, p ≤ .01, r = .47, p ≤ .01, respec-
tively). Taken together, these findings suggest that stronger place attachment is asso-
ciated with lower expectation of damage or harm from future hazards.

H5 examined the relationship between place attachment and demographics and, in
keeping with previous studies, significant correlations were identified for sex, educational
attainment, and tenure. Of note, there was a positive correlation between educational
attainment andDetachment (r = .10, p ≤ .01). Taken together with the negative correlation
between educational attainment and Place Dependence (r = − .11, p ≤ .01), this finding
may reflect greater employment mobility among individuals with higher levels of educa-
tion. Not surprisingly, tenure (as measured in the number of years the respondent has lived
in Moore) was positively correlated with Place Identity (r = .21, p ≤ .01), Neighborhood
Quality (r = .10, p ≤ .01), and Place Dependence (r = .12, p ≤ .01).

Discussion

In this paper, we sought to improve the state of place attachment research in disaster
contexts by examining two research questions: (1) What dimensions of place attach-
ment were evident in the post-disaster environment? (2) What other factors were
associated with place attachment in this disaster context? Applying several pre-
established place attachment measures to a community directly impacted by an EF5
tornado, we identified four dimensions of place attachment. Two of these dimensions—
Place Identity and Place Dependence—reflect accepted dimensions of place attach-
ment identified through previous studies in disaster and non-disaster settings (c.f.
Brown et al. 2015; Proshansky et al. 1983). The remaining two dimensions—Neigh-
borhood Quality and Detachment—are referenced in the broader place attachment
literature but are less prominent in the disaster literature. Neighborhood Quality
captures residents’ broad assessments of safety and trust within their community (c.f.
Norris 2006; Poortinga et al. 2017; Ross and Searle 2019), while Detachment captures
perceptions of division and disconnection from place and community (c.f. Adams
2016; Mihaylov and Perkins 2014; Scannell and Gifford 2010; Silver and Grek-
Martin 2015).

In examining what factors are related to place attachment in disaster contexts, we
found that at least one dimension of place attachment was related to each factor we
explored, results that support our stated hypotheses. In many instances, these results
were also in keeping with findings from previous studies, while in other cases our
findings added nuance to existing knowledge. Higher levels of social engagement were
positively associated with Place Identity, Neighborhood Quality, and Place
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Dependence, for example, which is reflective of previous studies that have suggested
connections between place attachment and social attachments within one’s community
(Anton and Lawrence 2014; Brown et al. 2004b; Cox and Perry 2011; Lewicka 2005;
Silver and Grek-Martin 2015). Findings suggest that the experience of extensive
damage to participants’ homes and community actually reinforced place attachments,
but they also indicate that future studies should parse out the impacts of perceptions of
damage to home versus community (Lewicka 2010).

With regard to risk perception, place attachment may play a mediating role,
with individuals with high place attachment underestimating or downplaying
hazard risk (Armaş 2006; De Dominicis et al. 2015), and detached residents
perceiving future hazards as more threatening. Findings related to demographics
largely reflected the literature. Of note, the negative relationship between educa-
tion level and both Place Identity and Place Dependence, in concert with the
positive relationship between education level and Detachment, may reflect the
heightened mobility of educated, and likely better resourced, individuals (Anton
and Lawrence 2014).

Finally, findings related to place attachment and residential plan were unexpected
but should be considered in light of related findings on relocation intention. While we
found a weak negative correlation between Neighborhood Quality and relocation
intention (“How long do you plan to live at your current residence?”), the Detachment
factor suggests that place attachment is related to a desire to relocate. The intention to
relocate away from one’s community in the event of another major disaster was
positively associated with Detachment, but negatively associated with the three other
factors. As was true in post-Katrina findings (Morrice 2013), while high levels of place
dependence may make residents unwilling or unable to relocate (e.g., if one’s job is
local), these findings suggest that place attachment, once damaged or disrupted, may
make relocation more likely.

Taken together, our findings suggest that place attachment in disaster-affected
areas is more complex than previous empirical studies have suggested, and that
current place attachment measures likely fail to capture important attributes of
attachment among disaster-affected households and communities. As such, the
findings also suggest several lines of future research. First, while the factor
analyses results indicated items that can be used to capture each of the four place
attachment factors, future studies should refine these measures and propose more
valid, reliable, and succinct scales. Second, the field would benefit from future
studies that replicate this process in the communities affected by different hazard
types and in developing contexts to assess additional place attachment measures.
Third, our study was based on cross-sectional data collected post-event, though it
would be preferable to measure place attachment both pre- and post-event to
capture how the event influenced place attachment. Fourth, qualitative studies
should be conducted to capture the breadth and depth of place attachment as a
subjective construct, and to assess the validity of quantitative place attachment
scales. Ultimately, disaster researchers must seek to develop new place attachment
measures so that we can more fully and accurately capture the role of place
attachment in household mitigation and recovery decision-making, disaster re-
sponse dynamics, post-disaster and climate-induced relocation processes, and a
myriad of other place-based questions currently facing the field.
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This study had a number of limitations that should be considered, including the
response rate (17%) described above. Our survey instrument reflected several existing
place attachment measures, but due to instrument size constraints did not reflect the full
breadth of existing measures previously applied in the literature. The use of different
measures would almost certainly have altered the results of the exploratory factor
analysis. As such, we present the findings from this study as an early attempt at
establishing more accurate and appropriate measures for place attachment in disasters.
While place dependence is a relatively well-established factor in the literature, we
would suggest that it, in particular, requires additional attention. There are challenges
inherent in translating place dependence questions from the high-amenity and recrea-
tional literature where it originated (Ulrich-Schad et al. 2019). Place dependence is
intended to capture one’s functional or practical connections to place, though this likely
manifests differently in recreational or high amenity locations (e.g., best location for
recreational fishing) and working settings (which include access to employment,
schools, transportation, and related considerations), and better questions are needed
to capture these differences.

Conclusion

Place attachment is a critical, though understudied, construct in disaster studies. The
place attachment literature has developed through multiple streams, and research on
this construct has been consistently hampered by a lack of agreement on the definition
of place attachment, imprecise or inadequately tested measures, and limited theory to
guide research. These issues have been further complicated by efforts to translate place
attachment across various fields and applications. Disaster studies have felt these gaps
acutely. A clear understanding of the role of place attachment is critical for the field as
all disasters are, fundamentally, place-based phenomena. If unaddressed, these gaps
will continue to limit our ability to understand disasters and, in turn, limit our ability to
support households and communities as they prepare for, experience, and recover from
disaster events.

This paper presents results from a study designed to improve our understanding of
place attachments in disaster contexts, drawing on the experiences of a community
impacted by an EF5 tornado. Findings suggest that place attachment in disaster
contexts encompasses residents’ perceptions of safety, trust, and detachment, in addi-
tion to more standard concepts of identity and dependence. Further, a number of key
factors were found to be associated with place attachment in disaster settings, including
social participation, damage to one’s home, and likelihood of relocation in the event of
another disaster. This study represents a starting point for future research, and a step
toward the development of more appropriate place attachment measures in disaster
settings. By increasing our understanding of place attachment and more fully appreci-
ating its impacts across all phases of the disaster cycle, we can better support individ-
uals, households, and communities as they prepare for, experience, and recover from
disaster events.
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