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1.1 Introduction

Natural places are critical to the psychological maintenance of contemporary society
(Marshall et al., 2018). They are more than a simple background against which to carry
out everyday lives. People become who they are because of the environment within
which they live: they develop identities, pride, traditions, feelings of belonging,
meanings of self and a sense of community; environments can shape aspirations,
experiences, knowledge and understanding (Biedenweg et al., 2017; Masterson
et al., 2017; De Miglio and Williams 2016; Devine-Wright, 2013). Natural places
provide constantly evolving opportunities for spiritual and intellectual engagement,
the development of special relationships, economic prosperity, day-to-day significance
and well-being (Marshall et al., 2018; Gurney et al., 2017). Accordingly, while
ecosystems contribute to making human life possible, they also contribute to making
life worth living (Costanza et al., 1997).

However, ecosystems are currently under unprecedented threat from a range of
drivers, particularly climate change. While climate change is a global phenomenon, its
physical impacts are experienced most acutely in the special places where people live
and work and with which they associate significant meanings (Adger et al., 2013;
Devine-Wright, 2013). What these changes mean for local people and their relation-
ships with places is only just beginning to be examined (Adger et al., 2013, 2011).

Understanding the influence of place change on people–place bonds is critical
because of the role that these bonds play not only in people’s sense of well-being
(Biedenweg et al., 2017; De Miglio and Williams, 2016) but also with respect to
people’s attitudes, values and behaviours (Larson et al., 2013; Manzo and Perkins,
2006). Indeed, studies have demonstrated the link between people–place bonds and
pro-environmental attitudes and behaviour (e.g. Goldberg et al., 2018; Stedman, 2002)
and have suggested that shared bonds may play a key role in fostering collective action
(Manzo and Perkins, 2006).

The literature on sense of place provides a useful lens with which to examine how
people–place relationships are affected by place change arising from key drivers such
as climate change. Sense of place is an overarching construct comprising themeanings
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that describe the qualities of places and the attachments people have to those places
(Masterson et al., 2017; Tuan, 1977). Place meanings form the descriptive dimensions
of sense of place, while place attachment forms the evaluative component (Stedman,
2016) and is often conceptualised with the two subdomains of place identity and place
dependence.

The vast majority of existing literature on sense of place has focused on the degree
or magnitude of attachment (Stedman, 2008), leading to a one-dimensional view of
people–place bonds (i.e. more or less attachment). However, recent scholarship has
drawn attention to the need for a multidimensional approach to sense of place that pays
attention to place meanings and recognises different types of attachment. For example,
Wynveen et al.’s (2010) study of the place-related meanings ascribed to Australia’s
Great Barrier Reef (GBR) by recreational visitors uncovered 10 key place meanings:
escape from the everyday, sense of connection to the natural world, aesthetic beauty,
safety and accessibility, abundance and diversity of coral and other wildlife, lack of
built infrastructure/pristine environment, unique natural resource, facilitation of
desired recreation activity, curiosity and exploration, and experiences with family
and friends. Similarly,Marshall et al. (2019) examined place attachment, place identity
and five place meanings that residents, domestic and international tourists, tourism
operators and commercial fishers held in regard to the GBR, with place meanings related
to, for example, its value for aesthetics and lifestyle. Gurney et al. (2017) identified four
types of attachment to the GBR, which consisted of different configurations of place
identity, dependence and indirect dependence. Importantly, these attachment types
spanned local, national and international communities, which suggests that in an age
of mobility, new types of people–place relations are emerging that transcend geographical
boundaries and do not require ongoing direct experience to form (Gurney et al., 2017).
Indeed, Di Masso et al. (2019) discuss how social change in the form of increased
mobility is shifting our understanding of people–person bonds, from a presumption of
fixity and stability to a recognition of the fluidity of those bonds. Therefore, as these
studies suggest, there is a need to shift from approaching sense of place as a singular, static
person–place relationship, in order to better account for the dynamic and multidimen-
sional nature of person–place bonds, which is increasingly evident in the current era of
rapid global environmental and social change.

In this chapter, we use Australia’s GBR as a case study to examine the multidimen-
sional and dynamic nature of sense of place, and specifically how it is impacted when
the place in question undergoes significant biophysical change. The GBR is the world’s
largest living structure, spanning 344,000 km², including approximately 2,900 indi-
vidual reefs and stretching for 2,300 km along the Queensland coast in north-eastern
Australia (Great Barrier Reef Marine Park Authority, 2009). It has high biodiversity,
supporting more than 9,000 species, including 600 species of hard and soft coral, 133
species of sharks and rays, 30 species of marine mammals and up to 2,000 species of
fish. The GBRwas listed as a marine park in 1975 in response to a direct threat from oil
drilling, and was inscribed on the World Heritage List in 1981 in recognition of its
‘outstanding universal value’. This was a period when public affinity with the GBR
drove decision-makers to protect the ecological and aesthetic values of the region,
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culminating in the establishment of a parliamentary act (Great Barrier Reef Marine
Park Act, 1975) to provide legislative protection of core environmental values. Today,
Australians regard the GBR as Australia’s ‘most inspiring’ national landscape
(Goldberg et al., 2016), with 90 per cent of Australians recognising its outstanding
beauty and being proud of its World Heritage Area status.

Recent ecological monitoring shows that the coverage of live coral across all
regions of the GBR has undergone a steep decline to an extent not previously observed
in the historical record (Mellin et al., 2019; Hughes et al., 2018, 2017). It is suggested
that this decline is the result of a combination of multiple cumulative threats, including
poor water quality due to land-based run-off, multiple mass outbreaks of coral-eating
crown-of-thorns starfish, illegal fishing and, most importantly, climate change-induced
mass coral bleaching and associated mortality (Mellin et al., 2019; Hughes et al., 2018,
2017). The GBR has experienced three severe coral bleaching events over the past five
years (during the summers and autumns of 2016, 2017 and 2020). Thermal stress
during marine heatwaves disrupts the relationship between corals and their algal
symbionts, causing corals to lose their colour and in some cases die (Hughes et al.,
2018). For example, in 2016, 50 per cent of the GBR’s reefs experienced extreme
bleaching (i.e. more than 60 per cent of corals were bleached), which resulted in the
loss of approximately 30 per cent of the GBR’s corals (Hughes et al., 2018). Together
these threats have resulted in a downgrading of the overall outlook for the GBR from
‘poor’ (Great Barrier Reef Marine Park Authority, 2014) to ‘very poor’ (Great Barrier
Reef Marine Park Authority, 2019). The 2016 and 2017 mass coral bleaching events
were widely publicised in the media, both locally and internationally, and many local
residents will have experienced these events directly. Hence there is evidence of abrupt
place change along the GBR triggered by global processes of environmental change in
the form of climate change.

The cultural impact of significant ecological changes is only beginning to emerge
(Cunsolo and Ellis, 2018; Barnett et al., 2016; Adger et al., 2013). In regard to the
GBR, for example, Benham (2016) documented how residents in Gladstone, a port
city in the southern GBR region, reported feelings of grief in response to the impacts
of the local inshore environment’s rapid industrialisation, including the loss of
important fishing and recreational areas. This was enhanced by a sense of loss
from the corresponding damage to the identity of Gladstone as a coastal place.
Interestingly, Curnock et al. (2019) reported that the value that domestic and
international tourists placed on the GBR had increased significantly between 2013
and 2017, despite widespread knowledge of coral reef decline. They found that
while protective sentiments towards the GBR increased, a corresponding decline in
optimism and self-efficacy to protect the GBR also transpired. Tourists expressed
ecological grief through significant increases in negative sentiments such as fear,
anger, disgust and sadness associated with the GBR’s health and outlook, but also
reported significantly higher levels of place attachment, place identity and pride
around the GBR. In another study, Marshall et al. (2019) reported extremely high
levels of grief among local residents, tourists, tourism operators and commercial
fishers in response to mass coral bleaching and associated mortality. They observed
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that the majority of all residents, tourists and tourism operators had already entered
a period of significant mourning, and they suggested that this response was mediated
by place attachment and meanings (Marshall et al., 2019). Specifically, the extent to
which individuals reported ecological grief appeared to be dependent on their levels
of place attachment, place identity and meanings attributed to the GBR. These
findings imply that individuals and communities experience ecosystem decline and
loss within places that are meaningful to them. However, they do not clearly help to
explain how people’s sense of place is affected by ecological change.

The contribution that we offer readers of this book is to carefully examine the ways in
which people’s sense of place is affected as a result of climate change-induced coral
bleaching and related ecosystem decline within the GBR. Using place attachment, place
identity and the five meanings related to the GBR identified by Marshall et al. (2019), we
examinedwhether sense of placewas affected bymass coral bleaching in 2016 and 2017 by
analysing data on people–place bonds collected in 2013 and 2017. Our aimwas to quantify
changes and surmise what they might mean for the development of stronger insights into
sense of place when environmental quality is disturbed (Raymond et al., 2017).

1.2 Methods

1.2.1 Survey Design

Drawing on Marshall et al. (2019), we examined whether place attachment, place
identity and the five meanings attributed to the GBR changed over time. Place
attachment, place identity and the five meanings were operationalised using 10-point
Likert scale statements (Table 1.1). The same survey statements were used in both
2013 and 2017 (with one exception, namely the indicator of place attachment).

1.2.2 Survey Administration

A mixed-methods approach was used to collect survey data. Local residents and tourists
were surveyed using face-to-face methods across 14 major population centres along the
GBR coastline.We employed and trained roughly 45 casual staff for each sampling period
and deployed them in public places such as parks, shopping centres,marketplaces, airports,
marinas, sporting areas, festivals, information centres, museums, jetties, caravan parks and
lookout points. We used a mix of convenience sampling and quota sampling (Bryman,
2012) in which we attempted to capture an approximately representative sample of people
across demographic categories such as age, gender and income. A limitation of our
sampling approach was a bias towards English-speaking people. Interviewers were
equipped with an Apple iPad Mini loaded with an iSurvey application. Residents were
defined as people who lived within the reef catchment, that is, east of the Great Dividing
Range from Bundaberg to Cape York (Marshall et al., 2016).

In 2013, a total of 3,151 local residents were surveyed, and a response rate of over
53 per cent was obtained. In 2017, a total of 1,870 local residents were surveyed, and
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Table 1.1 Sense of place (comprised of place attachment, place identity and meanings) associated with the GBR region
and tested using survey statements from the Social and Economic Long-Term Monitoring Programme for the GBR

Sense of place elements Description

Place attachment The emotional and physical bond between person and
place, which is influenced by experiences, emotions,
memories and interpretations. It often provides a reason
for people to live in a specific area (Adger et al., 2013;
Devine-Wright, 2009).

Survey statement (2013): ‘I live here because of the GBR.’
Place identity The feeling of belonging to a place or social group with its

own distinct culture and common social values and
beliefs (Gurney et al., 2017; Marshall et al., 2012;
Adger et al., 2011).

Survey statement: ‘The GBR is part of my identity.’
Place meaning: pride in place The sense of pride about a place or its status, such as

a World Heritage Area designation. It can be linked to
a signal of high social status (Marshall et al., 2016).

Survey statement: ‘I feel proud that the GBR is a World
Heritage Area.’

Place meaning: appreciation of place
aesthetics

The aesthetic value that an individual attributes to aspects
of an ecosystem. Aesthetic responses are linked to both
the characteristics of an environment and culturally or
personally derived preferences (Klain et al., 2014; Pike
et al., 2011; Millennium EcosystemAssessment, 2005).

Survey statement: ‘The aesthetic beauty of the GBR is
outstanding.’

Place meaning: appreciation of
biodiversity of place

How people are emotionally inspired by biodiversity and
other measures of ecosystem integrity in a particular
place (Marshall et al., 2016).

Survey statement: ‘I value the GBR because it supports
a variety of life, such as fish and corals.’

Place meaning: appreciation of lifestyle
conferred by place

The expression of ‘visible’ culture that has evolved around
a natural resource or ecosystem. It describes the extent
to which people’s lives revolve around a natural
resource, and how people interact with it for recreation
(Marshall et al., 2018; Millennium Ecosystem
Assessment, 2005).

Survey statement: ‘I value the GBR because it supports
a desirable and active way of life.’

Place meaning: appreciation of scientific
value of place

The value that people associate with learning opportunities
in the past, present and future; the legacy and
appreciation of ecosystems and natural resources that
have been inherited from the past, and their sense of
continuity across time (Klain et al., 2014; Negi, 2010).

Survey statement: ‘I value the GBR because we can learn
about the environment through scientific discoveries.’

Notes: participants were asked to rate how strongly they agreed with each statement on a scale of 1 to 10,
where 1 = strongly disagree and 10 = strongly agree. Table adapted fromMarshall et al. (2018), licensed under
Creative Commons Attribution 3.0 (http://creativecommons.org/licenses/by/3.0).

Coral Reef Collapse and Sense of Place 25

https://doi.org/10.1017/9781108769471.004 Published online by Cambridge University Press

http://creativecommons.org/licenses/by/3.0
https://doi.org/10.1017/9781108769471.004


a response rate of just over 50 per cent was obtained. A description of the population
sample across residents can be found elsewhere (Marshall et al., 2019, 2018); they
were effectively representative of the Queensland population in terms of age, gender,
income and education.

1.2.3 Data Analysis

We used analyses of variance to identify whether place attachment, place identity and
the five meanings showed statistically significant differences between 2013 and 2017.

1.3 Results

We found that residents’ sense of place was fairly strong in both 2013 and 2017: most
elements scored above 8 on the 10-point scale, with the exception of place identity
(Table 1.2). Sense of place changed between 2013 and 2017, with attachment, place
identity and two meanings showing increases (pride and biodiversity) and three
meanings decreasing (lifestyle, aesthetics and scientific value). However, the change
for scientific value was not significant.

Table 1.2 Change in sense of place (place attachment, place identity and five place meanings) between 2013 and 2017

Sense of place
elements Survey statements Mean (SE) 2013 Mean (SE) 2017 p-values

Place attachment 2013: I live here because of the
GBR

2017: I love that I live beside
the GBR

4.82 (0.054) 8.85 (0.045) NA

Place identity The GBR is part of my identity 6.43 (0.050) 6.64 (0.065) 0.012*
Pride I feel proud that the GBR is

a World Heritage Area
8.97 (0.032) 9.19 (0.037) 0.000*

Aesthetics The aesthetic beauty of the
GBR is outstanding

9.10 (0.026) 9.00 (0.037) 0.025*

Biodiversity I value the GBR because it
supports a variety of life,
such as fish and corals

9.07 (0.027) 9.18 (0.035) 0.010*

Lifestyle The GBR supports a desirable
and active way of life

8.45 (0.033) 8.23 (0.045) 0.000*

Scientific value I value the GBR because we
can learn about the
environment through
scientific discoveries

8.48 (0.034) 8.41 (0.046) 0.239

Notes: *Statistical significance at p < 0.05. Bolded mean 2017 values represent positive change. Given that
different survey questions were used to operationalise place attachment in 2013 and 2017, we did not
statistically compare values between years.
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1.4 Discussion

We found that residents’ sense of place changed between 2013 and 2017, with place
attachment, place identity and two meanings showing increases (pride and biodiversity)
and three place meanings showing decreases (lifestyle, aesthetics and scientific value).
We suggest that GBR place change wrought by climate change-induced bleaching
heightened the more emotional and intangible elements of sense of place (e.g. pride
and place identity) but had a negative effect on the more instrumental elements of sense
of place (e.g. lifestyle and aesthetics). The physical aspects of GBR place change, in the
form of dead coral, increased algae and associated changes in fish composition, had
immediate impacts on aesthetics and people’s ability to enjoy recreational activities
associated with a GBR lifestyle. These physical changes to the reef and their effects on
instrumental place meanings may have sensitised people to the more intangible aspects
of sense of place, such as pride, place identity and attachment.We note, however, that the
particularly large observed increase in place attachment was likely because of the
differently worded survey questions used in 2013 and 2017. While the survey question
in 2013 related to living in the region because of the GBR, the question used in 2017was
much less specific and related to enjoying living beside the GBR.

We suggest that as iconic environments are perceived to be threatened, people
develop a heightened sense of place around them. That is, if a place is threatened,
and indeed already impacted, then some elements of sense of place appear to be
intensified or amplified. It may be that, like tourists, local residents become very
aware of how special their place is (Curnock et al., 2019; Fenton et al., 1998).
However, in our case, local residents were already very appreciative of the GBR before
the coral bleaching events occurred (Marshall et al., 2018); the devastating climate
change events simply seemed to enhance local residents’ sensitivity about their already
highly valued ‘place’. Importantly, place meanings related to lifestyle and aesthetic
appreciation, which perhaps are more ‘tangible’ sentiments, significantly decreased
between the survey times, suggesting that local residents were aware that these
elements had been negatively impacted by the recent mass coral bleaching events.

Further exploration of the mechanisms underpinning the observed changes in sense
of place is required to unequivocally attribute these changes to physical changes to the
GBR associated with coral bleaching. Nevertheless, recent research (which drew on
the data set used here) on perceptions of threats to the GBR provides support for our
hypothesis, showing that climate change became the most frequently reported threat
across all stakeholder groups in 2017 compared with 2013 (Thiault et al., 2020).
Further, the vast majority of our sample in 2017 expressed grief as a result of coral
bleaching (i.e. ‘solastalgia’ (Marshall et al., 2019)), and this suggests that the unpre-
cedented bleaching events of 2016 and 2017 significantly affected people’s bonds with
the reef. However, whether it was the physical change to the GBR associated with
bleaching or, for example, the media representations of those events that directly
influenced these changes in sense of place is an unanswered question, and represents
a fertile area for future research.
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Our results demonstrate the need to shift from approaching sense of place as a singular,
static person–place relationship, to better accounting for the dynamic and multidimen-
sional nature of person–place bonds, which is increasingly evident in the current era of
rapid global environmental and social change. The dynamic nature of sense of place is
evident in the observed changes in people’s bonds with the GBR over time. Our results
support the concept of sense of place as relational and fluid, and thus concur withMassey’s
(1994) notion of the global or progressive sense of place, in which people–place bonds are
constantly rearticulated. This approach to place also concurs with the conceptualisation of
bonds with places as ‘assemblages’ (Cresswell, 2015), whereby people’s connection with
a place is viewed as an emergent property of a complex system that is subject to change as
that system shifts. Indeed, our results suggest that people’s bonds with the GBR can be
thought of as an event arising from the current state of the GBR conceptualised as a socio-
ecological system. Thus, our results challenge a notion of people–place bonds premised on
fixity, stability and low dimensionality, instead suggesting the need to consider the
dynamics andmultidimensionality of these bonds – properties that are increasingly evident
in the current era of rapid social and environmental change.

1.5 Conclusion

Given the accelerating social and environmental change that is evident across the globe,
understanding how this change affects people’s relationship with places is of pressing
importance. However, since people–place bonds have traditionally been viewed as static
and unidimensional, the understanding of how these bonds can shift in response to social
and environmental change remains embryonic. In this chapter we have examined how
place attachment, place identity and five meanings given to the GBR by local residents
changed over a four-year period (2013–2017) during which the reef suffered consecutive
years of unprecedented climate changed-induced mass coral bleaching. We found that
place attachment, place identity and two place meanings increased (pride and biodiver-
sity), while three place meanings decreased (lifestyle, aesthetics and scientific value). We
have suggested that GBR place change heightened the more emotional and intangible
elements of sense of place (e.g. pride and place identity) but had a negative effect on more
instrumental place meanings (e.g. lifestyle and aesthetics). The apparent fluidity of the
strength of place attachment, place identity and meanings observed here suggests the need
for a shift from approaching sense of place as a singular, static person–place relationship,
in order to better account for the dynamic and multidimensional nature of person–place
bonds. As Masterson et al. (2017) suggest, complex socio-ecological systems such as the
GBR are constantly evolving, resulting in plural and dynamic people–place relationships.
Key next steps in advancing an understanding of people–place relations as dynamic
include: (1) identifying whether there are differential impacts on the different elements
of sense of place as socio-ecological systems evolve and change in a range of ways;
(2) examining whether some elements of sense of place are more stable than others; and
(3) elucidating whether increases in sense of place as a result of degradation of that place,
as seen here, can be harnessed in public engagement and stewardship efforts.

28 Climate Change and Ecological Regime Shifts

https://doi.org/10.1017/9781108769471.004 Published online by Cambridge University Press

https://doi.org/10.1017/9781108769471.004


Acknowledgement

This research was undertaken as part of the Social and Economic Long-Term
Monitoring Programme for the GBR, which was funded by the Great Barrier Reef
Marine Park Authority, Australia.

References

Adger, W. N., Barnett, J., Chapin III, F. S. and Ellemor, H. (2011) ‘This must be the place:
underrepresentation of identity and meaning in climate change decision-making’, Global
Environmental Politics, vol. 11, no. 2, pp. 1–25. https://doi.org/10.1162/GLEP_a_00051

Adger, W. N., Barnett, J., Brown, K., Marshall, N. and O’Brien, K. (2013) ‘Cultural dimensions
of climate change impacts and adaptation’, Nature Climate Change, vol. 3, pp. 112–117.
https://doi.org/10.1038/nclimate1666

Barnett, J., Tschakert, P., Head, L. and Adger, W. N. (2016) ‘A science of loss’, Nature Climate
Change, vol. 6, pp. 976–978. https://doi.org/10.1038/nclimate3140

Benham, C. (2016) ‘Change, opportunity and grief: understanding the complex social-ecological
impacts of liquefied natural gas development in the Australian coastal zone’, Energy Research
and Social Science, vol. 14, pp. 61–70. https://doi.org/10.1016/j.erss.2016.01.006

Biedenweg, K., Scott, R. P. and Scott, T. A. (2017) ‘How does engaging with nature relate to life
satisfaction? Demonstrating the link between environment-specific social experiences and
life satisfaction’, Journal of Environmental Psychology, vol. 50, pp. 112–124. https://doi.org/
10.1016/j.jenvp.2017.02.002

Bryman, A. (2012) Social Research Methods, Oxford, Oxford University Press.
Costanza, R., d’Arge, R., de Groot, R., et al. (1997) ‘The value of the world’s ecosystem services
and natural capital’, Nature, vol. 387, no. 6630, pp. 253–260. https://doi.org/10.1038/387253a0

Cresswell, T. (2015) Place: An Introduction, Oxford, Wiley Blackwell. https://doi.org/10.1111/
nzg.12102

Cunsolo, A. and Ellis, N. R. (2018) ‘Ecological grief as a mental health response to climate
change-related loss’,Nature Climate Change, vol. 8, no. 4, pp. 275–281. https://doi.org/10.1038
/s41558-018-0092-2

Curnock, M. I., Marshall, N. A., Thiault, L., et al. (2019) ‘Shifts in tourists’ sentiments and
climate risk perceptions following mass coral bleaching of the Great Barrier Reef’, Nature
Climate Change, vol. 9, no. 7, pp. 535–541. https://doi.org/10.1038/s41558-019-0504-y

De Miglio, L. and Williams, A. (2016) ‘A sense of place, a sense of well-being’, in Eyles, J. and
Williams, A. (eds), Sense of Place, Health and Quality of Life, London, Routledge, pp. 15–30.
https://doi.org/10.4324/9781315243474

Devine-Wright, P. (2009) ‘Rethinking NIMBYism: the role of place attachment and place
identity in explaining place-protective action’, Journal of Community & Applied Social
Psychology, vol. 19, pp. 426–441. https://doi.org/10.1002/casp.1004

Devine-Wright, P. (2013) ‘Think global, act local? The relevance of place attachments and place
identities in a climate changed world’, Global Environmental Change, vol. 23, pp. 61–69.
https://doi.org/10.1016/j.gloenvcha.2012.08.003

Di Masso, A., Williams, D. R., Raymond, C. M., et al. (2019) ‘Between fixities and flows:
navigating place attachments in an increasingly mobile world’, Journal of Environmental
Psychology, vol. 61, pp. 125–133. https://doi.org/10.1016/j.jenvp.2019.01.006

Coral Reef Collapse and Sense of Place 29

https://doi.org/10.1017/9781108769471.004 Published online by Cambridge University Press

https://doi.org/10.1162/GLEP%5Fa%5F00051
https://doi.org/10.1038/nclimate1666
https://doi.org/10.1038/nclimate3140
https://doi.org/10.1016/j.erss.2016.01.006
https://doi.org/10.1016/j.jenvp.2017.02.002
https://doi.org/10.1016/j.jenvp.2017.02.002
https://doi.org/10.1038/387253a0
https://doi.org/10.1111/nzg.12102
https://doi.org/10.1111/nzg.12102
https://doi.org/10.1038/s41558-018-0092-2
https://doi.org/10.1038/s41558-018-0092-2
https://doi.org/10.1038/s41558-019-0504-y
https://doi.org/10.4324/9781315243474
https://doi.org/10.1002/casp.1004
https://doi.org/10.1016/j.gloenvcha.2012.08.003
https://doi.org/10.1016/j.jenvp.2019.01.006
https://doi.org/10.1017/9781108769471.004


Fenton, D. M., Young, M. and Johnson, V. Y. (1998) ‘Re-presenting the Great Barrier Reef to
tourists: implications for tourist experience and evaluation of coral reef environments’,
Leisure Sciences, vol. 20, no. 3, pp. 177–192. https://doi.org/10.1080/01490409809512279

Goldberg, J., Marshall, N., Birtles, A., et al. (2016) ‘Climate change, the Great Barrier Reef and
the response of Australians’, Palgrave Communications, vol. 2, art. 15046. https://doi.org/10
.1057/palcomms.2015.46

Goldberg, J. A., Marshall, N. A., Birtles A., et al. (2018) ‘On the relationship between attitudes
and environmental behaviours of key Great Barrier Reef user groups’, Ecology and Society,
vol. 23, no. 2, art. 19. https://doi.org/10.5751/ES-10048-230219

Great Barrier Reef Marine Park Authority (2009) Great Barrier Reef Outlook Report 2009,
Townsville, Great Barrier Reef Marine Park Authority.

Great Barrier Reef Marine Park Authority (2014) Great Barrier Reef Outlook Report 2014,
Townsville, Great Barrier Reef Marine Park Authority.

Great Barrier Reef Marine Park Authority (2019) Great Barrier Reef Outlook Report 2019,
Townsville, Great Barrier Reef Marine Park Authority.

Gurney, G. G., Blythe, J., Adams, H. et al. (2017) ‘Redefining community based on place
attachment in a connected world’, Proceedings of the National Academy of Sciences of the
United States of America, vol. 114, no. 38. https://doi.org/10.1073/pnas.1712125114

Hughes, T. P., Kerry, J. T., Álvarez-Noriega, M., et al. (2017) ‘Global warming and recurrent mass
bleaching of corals’,Nature, vol. 543, no. 7645, pp. 373–377. https://doi.org/10.1038/nature21707

Hughes, T. P., Kerry, J. T., Baird, A. H., et al. (2018) ‘Global warming transforms coral reef
assemblages’, Nature, vol. 556, pp. 492–496. https://doi.org/10.1038/s41586-018-0041-2

Klain, S. C., Satterfield, T. A. and Chan, K. M. A. (2014) ‘What matters and why? Ecosystem
services and their bundled qualities’, Ecological Economics, vol. 107, pp. 310–320.
https://doi.org/10.1016/j.ecolecon.2014.09.003

Larson, S., De Freitas, D.M. and Hicks, C. C. (2013) ‘Sense of place as a determinant of people’s
attitudes towards the environment: implications for natural resources management and
planning in the Great Barrier Reef, Australia’, Journal of Environmental Management, vol.
117, pp. 226–234. https://doi.org/10.1016/j.jenvman.2012.11.035

Manzo, L. C. and Perkins, D. D. (2006) ‘Finding common ground: the importance of place
attachment to community participation and planning’, Journal of Planning Literature, vol. 20,
pp. 335–350. https://doi.org/10.1177/0885412205286160

Marshall, N. A., Park, S. E., Adger, W. A., et al. (2012) ‘Transformational capacity and the
influence of place and identity’, Environmental Research Letters, vol. 7, no. 3, pp. 1–9. https://
doi.org/10.1088/1748-9326/7/3/034022

Marshall, N. A., Bohensky, E., Curnock, M., et al. (2016) ‘Advances in monitoring the human
dimension of natural resource systems: an example from the Great Barrier Reef’, Environmental
Research Letters, vol. 11, no. 11, pp. 1–17. http://dx.doi.org/10.1088/1748-9326/11/11/114020

Marshall, N. A., Barnes, M. L., Birtles, A., et al. (2018) ‘Measuring what matters in the Great
Barrier Reef’, Frontiers in Ecology and the Environment, vol. 16, no. 5, pp. 271–277. https://
doi.org/10.1088/1748-9326/11/11/114020

Marshall, N. A., Adger, W. N., Benham, C., et al. (2019) ‘Reef grief: investigating the relationship
between place meanings and place change on the Great Barrier Reef, Australia’, Sustainability
Science, vol. 14, no. 3, pp. 579–587. https://doi.org/10.1007/s11625-019-00666-z

Massey, D. B. (1994) Space, Place, and Gender, Minneapolis, University of Minnesota
Press.

30 Climate Change and Ecological Regime Shifts

https://doi.org/10.1017/9781108769471.004 Published online by Cambridge University Press

https://doi.org/10.1080/01490409809512279
https://doi.org/10.1057/palcomms.2015.46
https://doi.org/10.1057/palcomms.2015.46
https://doi.org/10.5751/ES-10048-230219
https://doi.org/10.1073/pnas.1712125114
https://doi.org/10.1038/nature21707
https://doi.org/10.1038/s41586-018-0041-2
https://doi.org/10.1016/j.ecolecon.2014.09.003
https://doi.org/10.1016/j.jenvman.2012.11.035
https://doi.org/10.1177/0885412205286160
https://doi.org/10.1088/1748-9326/7/3/034022
https://doi.org/10.1088/1748-9326/7/3/034022
http://dx.doi.org/10.1088/1748-9326/11/11/114020
https://doi.org/10.1088/1748-9326/11/11/114020
https://doi.org/10.1088/1748-9326/11/11/114020
https://doi.org/10.1007/s11625-019-00666-z
https://doi.org/10.1017/9781108769471.004


Masterson, V. A., Stedman, R. C., Engvist, J., et al. (2017) ‘The contribution of sense of place to
social-ecological systems research: a review and research agenda’, Ecology and Society, vol.
22, no. 1, pp. 49–63. https://doi.org/10.5751/ES-08872-220149

Mellin, C., Matthews, S., Anthony, K. R. N., et al. (2019) ‘Spatial resilience of the Great Barrier
Reef under cumulative disturbance impacts’,Global Change Biology, vol. 25, no. 7, pp. 1–15.
https://doi.org/10.1111/gcb.14625

Millennium Ecosystem Assessment (2005) Ecosystems and Human Well-being: Synthesis,
Washington, DC, Island Press.

Negi, C. S. (2010) ‘Traditional culture and biodiversity conservation: examples from
Uttarakhand, Central Himalaya’, Mountain Research and Development, vol. 30, no. 3,
pp. 259–265. https://doi.org/10.1659/MRD-JOURNAL-D-09-00040.1

Pike, K., Johnson, D., Fletcher, S. and Wright, P. (2011) ‘Seeking spirituality: respecting the
social value of coastal recreational resources in England and Wales’, Journal of Coastal
Research, vol. 10061, pp. 194–204. https://doi.org/10.2112/SI61-001.14

Raymond, C., Kytta, M. and Stedman, R. (2017) ‘Sense of place: fast and slow – the potential
contributions of affordance theory to sense of place’, Frontiers in Psychology, vol. 8, no.
1674, pp. 1–14. https://doi.org/10.3389/fpsyg.2017.01674

Stedman, R. C. (2002) ‘Toward a social psychology of place predicting behaviour from
place-based cognitions, attitude, and identity’, Environment and Behaviour, vol. 34, no. 5,
pp. 561–581. https://doi.org/10.1177/0013916502034005001

Stedman, R. C. (2008) ‘What do we “mean” by meanings? Implications of place meanings for
managers and practitioners’, in Kruger, L., Hall, T. and Stiefel, M. (eds), Understanding
Concepts of Place in Recreation Research and Management, Portland, Pacific Northwest
Research Station, PNW-GTR-744, pp. 61–82. https://doi.org/10.2737/PNW-GTR-744

Stedman, R. C. (2016) ‘Subjectivity and social-ecological systems: a rigidity trap (and sense of
place as a way out)’, Sustainability Science, vol. 11, no. 6, pp. 891–901. https://doi.org/10.1007
/s11625-016-0388-y

Thiault, L., Curnock, M. I., Gurney, G. G., et al. (2020) ‘Convergence of stakeholders’
environmental threat perceptions following mass coral bleaching of the Great Barrier Reef’,
Conservation Biology. https://doi.org/10.1111/cobi.13591

Tuan, Y.-F. (1977) Space and Place: The Perspective of Experience, Minneapolis, University of
Minnesota Press.

Wynveen, C. J., Kyle, G. T. and Sutton, S. G. (2010) ‘Place meanings ascribed to marine
settings: the case of the Great Barrier Reef Marine Park’, Leisure Sciences, vol. 32, no. 3,
pp. 270–287. https://doi.org/10.1080/01490401003712705

Coral Reef Collapse and Sense of Place 31

https://doi.org/10.1017/9781108769471.004 Published online by Cambridge University Press

https://doi.org/10.5751/ES-08872-220149
https://doi.org/10.1111/gcb.14625
https://doi.org/10.1659/MRD-JOURNAL-D-09-00040.1
https://doi.org/10.2112/SI61-001.14
https://doi.org/10.3389/fpsyg.2017.01674
https://doi.org/10.1177/0013916502034005001
https://doi.org/10.2737/PNW-GTR-744
https://doi.org/10.1007/s11625-016-0388-y
https://doi.org/10.1007/s11625-016-0388-y
https://doi.org/10.1111/cobi.13591
https://doi.org/10.1080/01490401003712705
https://doi.org/10.1017/9781108769471.004

