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Abstract
Urban greenspace is vital for cities, for health and well-being benefits to urban dwellers, as
well as those spaces providing, potentially, the only link city dwellers have to nature. However,
the benefits urban greenspace can provide to people can depend on perceptions of that urban
greenspace. Environmental perceptions are highly socially and culturally defined, and therefore
subjective. One such important perception, referred to as naturalness, considers how natural
people think a landscape is.
To determine perceptions of naturalness in an urban environment, this project assessed two
contrasting protected areas in Perth, Western Australia; namely Woodman Point Regional Park
on the coast, and Mundy Regional Park in the hills. Using an on-site survey method asking
participants to indicate perceptions of naturalness and connection to nature on a scale, 403
questionnaires were returned. The respondents identified Woodman Point Regional Park (Md
= 5, n = 162) as less natural than Mundy Regional Park (Md = 6, n = 239), although both were
still considered natural. Connection to nature was found to be the same between the two parks
(Woodman Point Md = 23, n = 162; Mundy Md = 23, n = 236). Several visitor characteristics
were found to have relationships with both perceived naturalness and connection to nature,
although these relationships are inconclusive.
The implications of this research suggest that parks in both urban and peri-urban locations are
perceived as natural. Similar perceptions of naturalness of parks in contrasting urban locations
may be a result of a lack of public awareness on what is considered ecologically natural.
Despite this, urban greenspace still provides personal benefit. Outcomes of this project not only
demonstrate the importance to people of large natural areas in cities for providing connections
to nature that otherwise may be lost, but also raises awareness and knowledge of nature, that
may also otherwise be lost to the population.
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1. Introduction
1.1 People and Urban Greenspace
As the world becomes more urbanised, people are having less contact with nature, highlighting
the importance of understanding perceptions of nature in cities. This is important as those
perceptions can define the benefit gained from nature in cities. It is expected that by 2050 twothirds of the global population will be living in urban areas, with global urban populations
exceeding rural populations for the first time in history in 2007 (United Nations 2015, 7).
Furthermore, the abundance of megacities is expanding, with growth of urban areas correlating
with growth of cities worldwide (United Nations 2015, 13). One negative aspect of urbanisation
is what has been described as an extinction of experience with nature, society becoming
alienated from nature (Miller 2005; see also Cox et al. 2017). For many people, urban
greenspace will be their only contact with nature (Cox et al. 2017; Jorgensen et al. 2002). Yet,
with increased pressures for competing land use and the increasing sizes of cities, the
abundance of natural areas within cities appears to be diminishing (Davies et al. 2008). Contact
with nature is important as it provides a range of benefits to people that may not occur in the
absence of contact in highly urbanised environments. Urban greenspace can provide this
contact with nature inside cities. Additionally, urban greenspace can provide many benefits to
cities and their inhabitants including social, environmental and economic benefits (Costanza et
al. 1997; Davies et al. 2008; Shanahan et al. 2015b). However, the benefits urban greenspace
can provide to individuals is likely to be dependent on individual experiences of that
environment; their perception of that landscape.
1.1.1 What are perceptions?
Lemberg (2010, cited in Rossi et al. 2015, 43) provides the most concise definition of what
perceptions are. This definition identifies perception as “how people sense, mentally process
and act” on information received from the environment, the “detection and interpretation of
sensory information”. Rossi et al. (2015, 43) expand on this, suggesting values, beliefs and
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attitudes act as a ‘filter’ in the development of an individuals’ perceptions. Therefore,
perceptions are a complex system, that involves the receiving of information (through all the
available senses) and the internal interpretation of that information, including which
information to retain and which to ignore.
The range of information that environments contain is processed by assessing what is important
to that individual in perceiving an environment, based on their values, beliefs and attitudes.
This means that the information provided is ranked by importance to the individual, with the
potential for information to be omitted if it is determined to be unimportant in defining their
perception (Ittelson et al. 1974, 106-107). Therefore, no two people will use the same
information in the same way to develop a perception of an environment, with different
information extracted (for example dominance of vision over sound, or vice versa) from the
same environment and different environments (for example a person unfamiliar with an
environment will use different information to develop perceptions of that environment,
compared to one they are familiar with) (Ittelson et al. 1974, 113-115). Perceptions of an
environment involve processing information provided by that environment, such as what can
be seen, heard, touched, smelt and tasted, with individual circumstance (such as previous life
experience and familiarity with that environment) defining what information is useful and how
that is interpreted.

1.2 Public Understanding of Greenspace
1.2.1 How ‘Natural’ is Urban Greenspace?
Naturalness is an indicator that can be used to determine how close a landscape is to its natural
state and can also be used to examine how much humans have modified an area. Such an
assessment of greenspace within a city provides an insight into how people think the urban
environment is influencing these natural environments. Perceived naturalness is a complex
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concept that involves a personal evaluation of a landscape. Unlike ecological naturalness,
which studies the biotic components of a landscape and compares that to a previously known
state, perceived naturalness involves a subjective assessment of human influence on that
landscape (Lamb & Purcell 1990). However, it is difficult to determine what influences
perceived naturalness, as it is a complex concept that is constrained by subjective evaluation
and context dependant (Tveit, Ode & Fry 2006, 249). The concept of perceived naturalness lies
at the intersection of environmental and social sciences, and research on this area is relatively
scarce.
1.2.2 For Health and Management
The need to understand perceptions of natural areas is important, as this can inform the
perceived benefit gained and perceived importance of the area (Özgüner & Kendle 2006; Rossi
et al. 2015; Tang, Sullivan & Chang 2015). The benefits urban greenspace provides can also
be dependent on how ecologically natural that landscape is (see Fuller et al. 2007). Much work
has been conducted on the benefits greenspace can provide, specifically for human health and
well-being (for example see Adjei & Agyei 2015; Foo 2016; Fuller et al. 2007; Maller et al.
2005; Maller, Henderson-Wilson & Townsend 2009; Neilsen & Hansen 2007; Shanahan et al.
2015b; Shanahan et al. 2015c; Smardon 1988). However, the naturalness of that greenspace
can help to define the benefit derived from the area, as well as the perceived value of that
landscape (Ӧzgüner & Kendle 2006; Rossi et al. 2015). While incidental interaction with small
components of nature (such as viewing trees out of a window) can be beneficial (Ulrich 1986;
Maller et al. 2009), greater benefit can be gained from larger greenspaces, also allowing for
greater conservation and recreation opportunities (Davies et al. 2008). However, natural areas
with differing human influences are perceived and interacted with differently, leading to
different benefits gained from a particular area (for example see Özgüner & Kendle 2006).
Consequently, understanding public perceptions of naturalness contributes to understanding
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the role different types of urban greenspace play in providing nature contact for urban people
and public understanding of what nature is. It is important then to assess the relationship
between a city and its available greenspace. Such work can help to determine if a relationship
exists between the urban environment and public perceptions of naturalness of the landscapes
in question, despite their natural elements.
1.2.3 Limited Previous Work
It appears that very few field studies directly quantifying and assessing perceived naturalness
have been conducted, with most studies relating to perceptions of naturalness being derived
from other measures (such as connection to nature, landscape preference, restorativeness).
Previous research has mainly focussed on laboratory based or simulated exercises using
representations of nature in images and external to the environment they are assessing.
Perceptions of simulations or representations of nature do not allow a reliable interpretation of
perceptions of naturalness.

1.3 Importance of this Research & Structure of Thesis
The importance of this research is to further the argument for the conservation of nature in city
environments, especially large natural sites, such as parks, which tend to have a greater range
of biodiversity. However, how natural the public perceive those natural sites, considering they
consist of remnant vegetation and varying levels of human influence, is just as important as
their ecological naturalness. This study will help to inform this view as well as continuing the
discussion for the conservation of biodiversity in Perth or other large city environments (for
example of this discussion see Carmen et al. 2016).
1.3.1 Research Question
This study sets out to determine if urban setting is associated with perceptions of naturalness
and connection to nature in protected natural areas in the city of Perth, Western Australia. For
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this, the Regional Park concept was selected as representative urban greenspace. The Regional
Park concept consists of a network of large natural areas unique to the Perth metropolitan
region (see Fig. 3.1). Regional Parks are important in the Perth landscape due to their regionally
significant conservation, recreation and landscape values (see Jones & Newsome 2015, 28-32).
Two contrasting sites were selected (Woodman Point Regional Park, Fig. 3.5; Mundy Regional
Park, Fig. 3.8) to quantify and compare perceived naturalness and connection to nature using
on-site questionnaires. These sites were selected due to their contrasting qualities, particularly
their location in the urban context being urban and peri-urban. Quantification of ecological
biodiversity, which involves flora and fauna surveys, is beyond the scope of this study.
Ecological naturalness of the two study sites was determined through assessment of the
available relevant literature and personal observations of vegetation, wildlife and landscape
form.
1.3.2 Thesis Structure
This introductory chapter has outlined some key issues regarding urban greenspace and
perceptions of naturalness that inform the aims of the research project. The remainder of the
thesis includes the following chapters:
Chapter 2 reviews the relevant literature examining the concept of urban greenspace and the
philosophy behind human relationships with nature, including a review of previous studies
assessing perceptions of naturalness;
Chapter 3 describes the study sites, including context for the Regional Park concept;
Chapter 4 explains the methods for gathering and analysing data based on a park visitor survey
using a questionnaire distributed on site at the two Regional Park locations, and identifies some
limitations of the study;
Chapter 5 presents the key results obtained from the survey;
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Chapter 6 discusses the key results and main findings and relates them back to the literature;
Chapter 7 concludes the thesis by discussing the significance of the findings in the context of
urban greenspace management, including considerations for future projects;
The final sections of this thesis include a list of cited references and appendices. There is also
an accompanying document to this thesis, with supplementary data related to the research
project.
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2. Literature Review
The world is rapidly urbanizing, emphasized in the 21st century with a global population shift
from rural to predominantly urban living for the first time in human history (United Nations
2015). For people living in cities, interaction with nature is restricted, as cities are designed
more for business and residential opportunities. Furthermore, the abundance of natural areas
is diminishing due to increased pressure for the economic development of land (Davies et al.
2008). This can lead to what has been described as an ‘extinction of experience’ with nature,
alienating modern society from nature (Miller 2005; see also Cox et al. 2017). Nature is an
essential element in urban areas for both environmental and human well-being reasons with
nature being embraced for more than just intrinsic or aesthetic values (Barbaro & Pickett 2016;
Bolund & Hunhammar 1999; Shanahan et al. 2015b). For many people, contact with nature in
an urban environment will be their primary, even sole contact with the natural environment
(Cox et al. 2017; Jorgensen et al. 2002). Not only is nature in cities important for ecological
purposes, but the presence and abundance of greenspace in cities offer important health and
well-being benefits (see Fuller et al. 2007; Shanahan et al. 2015a; Smardon 1988).
The human relationship with nature is complex. It is studied in many disciplines within both
environmental and social sciences. There has been limited research into landscape perceptions
in urban and peri-urban environments. An important aspect of the perception of landscapes is
the perception of how natural those landscapes are. This literature review will focus on urban
greenspace and the benefits it can provide to people, describe relationships with nature that can
define our perceptions of the environment and evaluate previous studies that have quantified
perceptions of naturalness. This chapter concludes with a rationale for the current research as
informed by previous studies.
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2.1 Nature in Cities
2.1.1 Connection to Nature
Human psychological relationships with the natural world have been of interest for some time
(for example see Leopold 1949). However, measures and studies to quantify this relationship
have only been developed in recent times, with seminal works by Kaplan & Kaplan (1983) and
Ulrich (1979) uniting psychology with environmental science. Psychological relationships with
nature are important as this can determine an individual’s concern for environmental issues and
their environmental behaviour (Barbaro & Pickett 2016; Schultz 2000; Schultz et al. 2004).
Nonetheless, with the current trend of urban living dominating global society, many people
have reduced contact with nature. A reconnection with nature is important to improve not only
human health and well-being, but also to help with understanding the impacts of human activity
on the environment (such as how high consumption lifestyles impact resource availability) and
the need for nature conservation. Additionally, perceived benefits gained from nature increase
with a higher level of connection (Tang et al. 2015; Zelenski & Nisbet 2014). A connection to
nature is essential for fostering both environmental consciousness and environmental
behaviours that allow people to better understand their impact on the environment, the need for
nature conservation and to additionally contribute to human quality of life (see Barbaro &
Pickett 2016; Cox et al. 2017; Mayer & Frantz 2004, 504; Schultz 2000; Schultz et al. 2004;
Tang et al. 2015; Zelenski & Nisbet 2014). Thus, urban greenspace, especially large parks, are
important for facilitating a connection to nature that people may not otherwise have access to
in city environments (Jorgensen et al. 2002).
2.1.2 What is Nature in the City?
Nature in cities can be described as urban greenspace, which includes both private and public
greenspace. Private greenspace includes any gardens or green areas where public access is
limited, except on payment or invite (Stephenson & Hepburn 1955). These areas are typically
private household gardens or private schools or club grounds. They still comprise part of a
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city’s green network, even though public access is limited. Public greenspace is defined as any
vegetated area reserved for public use that is freely accessible by the public (Western Australia.
Department of Sport and Recreation 2013). This public greenspace can range in size and
function, from a grassed street verge or a single street tree through to large parks and reserves
(Roy, Byrne & Pickering 2012). Most importantly public greenspace allows the public to
interact with nature in the city. Parks and reserves are the most recognised form of public
greenspace, with a focus on conservation of the natural environment and or providing
recreation opportunities (see Chiesura 2004; Jones & Newsome 2015; Lin et al. 2014; Taylor
& Hochuli 2017).
2.1.3 Public Greenspace
There are two distinct types of parks considered public greenspace: landscaped and natural.
Landscaped greenspace refers to a European mindset regarding nature: that it should be tamed
and controlled. This style of park developed in Britain from the 19th century Victorian
perspective of urban parks (Jorgensen et al. 2002, 135; Reeves 2000), although the concept of
landscaped and manicured gardens is prevalent within the broader European mindset (see
Reeves 2000). Those areas of greenspace are typified by extensive management, potentially
comprising highly manicured and formal lawns and garden bed areas, usually including
European plant species. For example, Perth was colonised primarily by the British (Jacobs
1996, 105; Seddon 1972, 197-197), and so this mindset about urban parks was likely prevalent
when public greenspace was reserved throughout Perth. Conversely, natural greenspaces
appear to consist of limited landscaping and management, appearing to have less obvious
human influence than landscaped parks. Those natural parks have become more desired by
some of the public within urban areas, because it is in these spaces that urban dwellers have
contact with nature (Lin et al. 2014; Özgüner & Kendle 2006, 140; Tyrväinen, Mäkinen &
Schipperijn 2007). Although, as Tyrväinen, Silvennoinen & Kolehmainen (2003) found, while
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urban residents appreciate the idea of natural public greenspace, they ultimately prefer
managed, landscaped public greenspace. Özgüner & Kendle (2006) concluded landscaped
public greenspace provide value that a natural area may not be able to provide, such as a greater
sense of safety, space for sporting activities and relaxation. Preference for a landscape may
also lead to a personal attachment to that landscape, defined as a sense of place, leading to a
sense of ownership of that place (Rossi et al. 2016; Seddon 1972). The preference of one or the
other type of public greenspace within an urban area is complex; many factors such as ease of
access, perceived safety, visual character and sense of place all influence which landscape is
desired (for example see Barbosa et al. 2007; Seddon 1972, 262; Tang et al. 2015).
2.1.4 Benefits of Nature in Cities
Human health benefits are an important outcome provided by nature in cities. Within the
scientific literature, the idea that nature has restorative effects, or health and well-being
benefits, in an urban context originated with the work of Ulrich in 1979 and the “Urban
Restoration Hypothesis”, expanded upon by Kaplan & Kaplan in 1983 with their ‘Attention
Restoration Theory’. Although, around the world, Indigenous cultures have a long tradition of
knowledge of the restorative benefits nature can offer, suggesting Indigenous knowledge may
be able to contribute to further understanding of the well-being benefits of nature. Despite this,
many scientific studies have demonstrated relationships between cognitive (Foo 2016; Fuller
et al. 2007; Maller et al. 2009; Shanahan et al. 2015b), emotional (Adjei & Agyei 2015; Fuller
et al. 2007) and physical restorativeness (Maller et al. 2009; Nielsen & Hansen 2007; Shanahan
et al. 2015b; Ulrich 1986) and interaction with urban greenspace. Ulrich (1986) and more
recently Maller et al. (2009) indicate that even incidental interaction with nature has positive
effects on health and well-being. Ulrich (1986) suggests views of nature assists recovery after
surgery, and Maller et al. (2009) suggest even viewing pictures of nature can promote
relaxation. Additionally, Fuller et al. (2007) indicate a positive relationship between species
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richness in urban greenspaces and well-being benefits. Furthermore, Franco et al. (2017)
provide a synthesis of how each of the senses contribute to overall perception and health benefit
of experiencing nature, also including how non-sensory pathways contribute to benefits gained
from nature. This is particularly important in relation to the many potential negative health
impacts urban environments pose, such as the increased chance of infectious and noncommunicable diseases (such as heart diseases, cancers and diabetes) and increased risk of
physical injury (road accidents, crime) (United Nations 2016). Urban greenspace can also offer
social benefits to communities. Hur, Nasar & Chun (2010) and Soga et al. (2016) found urban
greenspace improved the quality of neighbourhood satisfaction through appreciation of
increased natural vegetation and wildlife, and Shanahan et al. (2015b) found urban greenspace
also led to improvement of social relationships by encouraging outdoor activities and
community interaction. Consequently, the benefits urban greenspace can provide make urban
greenspace crucial elements of the contemporary urban environment (Shanahan et al. 2015b;
Shanahan et al. 2015c).
2.1.5 ‘Landscaped’ versus ‘Natural’ Urban Greenspace
The increasing public desire for natural greenspace in cities is an important aspect to consider.
These areas may be more representative of what the environment may have looked like before
urbanisation, containing remnant vegetation. Landscaped parks offer a safe place for people
and families to visit, in addition to offering recreation opportunities, however, the opportunities
for interaction with nature is somewhat limited (Jones & Newsome 2015; Özgüner & Kendle
2006). Landscaped parks contain a greater level of human influence, and therefore may be
rated as cultural systems when considering the ecology of the site (Machado 2004). Natural
greenspaces have less of an obvious human-induced modification of the landscape, including
fewer or no built structures and less apparent ordering of vegetation by type or placement,
offering the desired natural experience of urban greenspace (Machado 2004). However, to
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determine how people define what they consider natural, assessment and understanding of
relationships with and perspectives of nature is required.

2.2 Theory of Nature
2.2.1 Origins of Thought on Nature
The current dominant perspectives of nature in Australia can be defined by a dualism between
conservation and utilisation. This way of thinking about the environment derives from early
Eurocentric philosophy, dating back to Ancient Greece and explored further during the
Enlightenment period (see Ittelson et al. 1974, 17-59). The dualistic relationship with nature in
this framework is hierarchical, with one perspective dominant over the other. One perspective
in this relationship with nature is to view it as a resource, its only purpose to be productive and
exploited by civilisation. (Coombs et al. 1989, 3). The reverse of that relationship is the
romantic conceptualisation of nature. That people are the antithesis of nature, with nature
requiring protection from civilisation to preserve both environmental and cultural values
(Brown 1992, 3).
The dualistic human-nature relationship negates any other relationship with nature;
specifically, Indigenous relationships to country. However, some Indigenous cultures around
the world have existed for tens of thousands of years, and those cultures have had a significant
impact on shaping landscapes (see Cole & Yung 2010; Budiansky 1995). In Australia this is
evident from adaptations to fire of plant species as well as landscape management (see Flannery
1994, 217-236; Bradstock et al. 2012, 294, 311). Therefore, when considering how to define a
natural environment, where should the benchmark be set? Environments are not static, reacting
and evolving over time. Are environments that have been modified by Indigenous cultures
considered natural or artificial? In defining natural environments, the relationships with nature

13

described above are important as this can determine the benchmark of what people consider
natural.
2.2.2 Nature as a Social Construct – The Nature Myth
The idea of what is considered natural and the concept of naturalness are social constructs.
Some claim nature that is completely free from intervention or manipulation by humans no
longer exists (Winter et al. 2010, 1625). Budiansky (1995) refers to the idea of naturalness as
the Nature Myth, also referred to as the Wilderness Myth by Gómez-Pompa & Kaus (1992).
Pristine nature (or wilderness) is assumed to be devoid of people and human influence. It
appears this concept of the Nature Myth is widely accepted throughout society. The belief that
if nature is left, a natural equilibrium will somehow be reached. However, some environments
have evolved to rely on human intervention, with human influence on nature around the world
being either direct (such as re-introduction of species to improve ecosystem function, for
example see Morgan et al. 2017) or indirect (such as climate change affecting ecosystem
function, for example see Grimm et al. 2013). Therefore, the idea of what is perceived as
natural is dependent on the individual experiencing that environment. This is reinforced by
Soper’s (1995) investigation of the concept, defining natural as an environment consisting of
non-human elements, though this is socially and culturally defined. It is important to consider
these concepts, as when evaluating environments, the benchmark for comparison is likely to
have been modified at some point through history.

2.3 How Can ‘Natural’ Landscapes be Evaluated?
Natural landscapes can be assessed from a both an environmental and social perspective.
Environmental assessments of landscapes involve measurement of biotic components of that
landscape. This can be done to determine environmental health and function (Bolund &
Hunhammar 1999; Costanza et al. 1997). Social assessments of landscapes involve public
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perceptions, determining how people perceive aspects of the landscape. Perceptual evaluation
of natural landscapes is a varied and important topic within environmental management. It
concerns how people perceive aspects of the landscape, with roots in philosophy, psychology
and theology. Interest in environmental perceptions emerged during the 16th century, with
scientific interest developing in the early 20th century (see Leopold 1949). Since that time,
many studies have been conducted during the late 20th and particularly early 21st centuries.
An important assessment of landscapes is their naturalness. Naturalness refers to the
composition of biotic and human elements of a landscape compared to a previous state
(Anderson 1991, 348-349; Lamb & Purcell 1990; Machado 2004; Winter et al. 2010). The
naturalness of a landscape is important as this assesses the ecological integrity of a site (from
either an environmental or social perspective), which can then determine the perceived benefits
the site can provide to communities.
2.3.1 Ecological Naturalness
The literature defines ecological naturalness based on the abundance of biodiversity within a
study area, with emphasis on vegetation (see Anderson 1991, 348-349; Lamb & Purcell 1990,
335; Machado 2004; Winter et al. 2010). Lamb & Purcell (1990, 335) further this definition to
include comparing vegetation structure and floristic composition to what would be typically
expected. However, in that same study, those authors identify previous work on attempting to
quantify naturalness has used that term (naturalness) interchangeably with nature and
vegetation, therefore making what is specifically being tested a grey area. The International
Union for the Conservation of Nature (IUCN) refer to Machado’s (2004) index of naturalness
(Table 2.1) to classify the naturalness of urban parks (IUCN 2014, 4). This method involves a
qualitative assessment of vegetation and land use to classify the naturalness of a site. At a local
level, Keighery (1994) developed the Native Vegetation Condition Scale (Table 2.2) to
determine the quality of native vegetation in a Western Australian landscape. Vegetation
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quality is commonly used to determine the naturalness of a site. This scale involves a
qualitative assessment of the vegetation condition, rating between pristine (1) and completely
degraded (6). Keighery’s scale assesses the condition of native vegetation at a site, with
disturbance and weed species also considered in this assessment. Most importantly,
assessments of ecological naturalness are made by people qualified to identify the ecological
integrity of a site. This type of assessment, measuring ecological naturalness, focuses on the
biotic components of the landscape which contrasts with perceptual assessments of naturalness.
Lamb & Purcell (1990) conclude there is a relationship between ecological and perceived
naturalness, but those assessments are not always equal. For example, Purcell et al. (1994)
recognised that people would tend to agree with ecological naturalness assessments at the
extremes of a scale, being natural forest or completely artificial, but judgments within these
limits are more contested. This is also reinforced by Dallimer et al. (2012) and Fuller et al.
(2007), both finding a disconnection between ecological and perceived naturalness.
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Table 2.1. Index of Naturalness referred to by the IUCN to determine ecological naturalness of
urban parks. Adapted from Machado (2004).
Ranking
10

Ecological Naturalness
Natural Virgin System

Description
Only natural elements and processes

9

Natural System

Dominance of natural systems

8

Sub-Natural System

Invasive species presence, some human
influence

7

Quasi-Natural System

Low physical impact human influence

6

Semi-Natural System

Extensive invasive species
limited human influence

5

Cultural Self-Maintained System Moderate human influence

4

Cultural Assisted System

Natural elements intermixed with cultural
elements

3

Highly Intervened System

Biodiversity severely reduced, extensive
human influence

2

Semi-Transformed System

Restricted natural
influence dominance

1

Transformed System

Dominance of human influence

0

Artificial System

Only cultural elements

elements,

presence,

human

17

Table 2.2. Native Vegetation Condition Scale, developed in Perth, that can be used to determine
ecological naturalness. Adapted from Keighery (1994).
Ranking
1

Vegetation Condition Description
Pristine
Pristine or nearly so, no obvious signs of disturbance

2

Excellent

Vegetation structure intact, disturbance affecting
individual species and weeds are non-aggressive
species

3

Very Good

Vegetation structure
disturbance

4

Good

Vegetation structure significantly altered by obvious
signs of multiple disturbances. Retains basic vegetation
structure or ability to regenerate it

5

Degraded

Basic vegetation structure severely impacted by
disturbance. Scope for regeneration but not to a state
approaching good condition without intensive
management

6

Completely Degraded

Structure of vegetation no longer intact and the area is
completely or almost completely without native species
(eg. cleared parkland)

altered,

obvious

signs

of

2.3.2 Perceived Naturalness
Perception of naturalness has been simply defined as a human assessment of landscape quality
(Lamb & Purcell 1990). This assessment is highly subjective, not only being influenced by
relationships with nature but also other personal characteristics (Tveit et al. 2006, 249). Shafer
(1969, 76) claims that the variety within a given landscape will provide just as much variety in
judgements of naturalness of that landscape, going so far as to say that all the senses are
required to make a fair assessment. Two important senses are sight and sound, with those two
senses argued as dominant in forming perceptions (see Johansson et al. 2014, 29-30; Kardan et
al. 2015 & Krause 2002). Although, using all the senses to determine perceptions is important,
as the benefits gained from nature can be dependent on more than one of the senses (see Franco
et al. 2017).
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The complexity of perceptions of naturalness (with the need to consider both environmental
and social sciences), is a topic not often covered by environmental scientists and land
managers. An early study to explicitly assess perceptions of naturalness was conducted by
Lamb & Purcell in 1990. That study determined a relationship between ecological and
perceived naturalness, noting they were not always equal in outcome, meaning despite the
ecological naturalness of a landscape, that landscape may be perceived as having different
levels of naturalness. Some authors infer perceived naturalness of a landscape from assessment
of other perceptual qualities such as: perceived ecosystem quality and function (Buijs 2009;
Hinds & Sparks 2011; Ode et al. 2009); perceived ecological and social function (Ode Sang et
al. 2016) and; landscape preference (Acar & Sakici 2008; Buijs et al. 2009; Purcell et al. 1994;
Purcell & Lamb 1998; Sevenant & Antrop 2009; Tyrväinen et al. 2003; Tyrväinen et al. 2007).
This lack of consistency with testing of the concept demonstrates its complexity, with multiple
terms being used synonymously throughout the literature.
There also appears to be no consensus on a definition of perceived naturalness, with some
authors not even offering a definition. Most authors (for example Carrus et al 2013; Dallimer
et al. 2012; Hur et al. 2010; Kardan et al. 2015; Lamb & Purcell 1990; McCormick et al. 2015;
McMahan et al. 2016; Ode Sang et al. 2016; Özgüner & Kendle 2006) tend to agree that
perceived naturalness relates to the absence of observable human influence in a natural area,
which supports Soper’s (1995) philosophical definition of nature. This implies the more human
involvement in a landscape (such as structures or management) the less natural that landscape
will be perceived, despite its biotic components. An important aspect of this concept, is that
perceived naturalness can influence visitor attitudes to and benefits gained from a landscape
(Ӧzgüner & Kendle 2006; Rossi et al. 2015).
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2.4 Different Perceptions of Naturalness
2.4.1 Factors Influencing Perceived Naturalness
The literature has provided evidence that perception of naturalness is a concept that is highly
influenced by personal circumstances. The environment people grow up and live in (Hughes
2013; Hull et al. 2001; Ittelson et al. 1974, 113-114), their education (Buijs et al. 2009;
Tyrväinen et al. 2003), ethnicity (Buijs et al. 2009; Yu 1995) cultural background (Herzog et
al 2000; Kaplan & Herbert 1987), religion (Newsome & Lacroix 2011 319; Schultz et al. 2000),
familiarity with the site (McMahan et al. 2016), gender and age (Ode Sang et al. 2016) all
influence perceptions of naturalness of landscapes, either directly or indirectly. Indirect
influence is based on perceptions of naturalness being highly related to and influenced by other
perceptual qualities, specifically landscape preference (Ode Sang et al. 2016; Purcell & Lamb
1998). However, as argued by Newsome & Lacroix (2011, 319) due to the complexity of
humans, attempting to categorise perceptions of naturalness and determine what influences this
is a task that seemingly has no end and as yet no concrete solution.
2.4.2 Previous Studies on Perceived Naturalness
As discussed above, there have been relatively few studies explicitly testing perceptions of
naturalness. Therefore, definition and characterization of the concept have been difficult to
come by. Early studies on perceptual evaluations of landscapes did not attribute the term
‘perceptions of naturalness’, instead inferring this concept through other analysis (for example,
one landscape is preferred over the other because it is having more natural elements, therefore
that landscape is perceived as more natural). However, recent studies have explicitly attempted
to quantify perceptions of naturalness of landscapes. A search of the literature reveals those
studies were primarily conducted during the 21st century (see Carrus et al 2013; Hur et al.
2010; Kardan et al. 2015; Lamb & Purcell 1990; McCormick et al. 2015; McMahan et al. 2016;
Özgüner & Kendle 2006). A larger number of other studies have inferred perceptions of
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naturalness from assessing other perceptual values, however, for the purpose of this research,
those studies will not be included.
Almost all the above listed studies have been conducted off site, that is, external to the
environment being studied, with exception of Özgüner & Kendle (2006), who surveyed public
in situ. Most studies use photographs of the landscape being assessed, conducted either in a
controlled environment or by approaching people on the street. This is likely to remove a
landscape preference bias as well as consideration that vision is the dominant sense in forming
perceptions (Johansson et al. 2014; Kardan et al. 2015). Hur et al. (2010) used postal surveys
to measure perceived naturalness, which also may lead to misleading results. It is not
guaranteed in what location or setting the participant completes the mail back questionnaire,
which may lead to uncertainty in the legitimacy of the results. As argued previously, it is
important all of the senses are used when formulating accurate perceptions (Shafer 1969).
All previous studies (except for Özgüner & Kendle 2006) assessed perceived naturalness on a
Likert scale. Those scales had a range from between 1 and 5 or 1 and 7, with 1 being less
natural and the higher numbers being more natural. Özgüner & Kendle (2006) used categories
to assess perceived naturalness, with Wildness divided into 5 categories, and Landscape Style
divided into 3 categories. Lamb & Purcell (1990) asked participants to mark how natural they
perceived landscapes to be on a paper, with only a single horizontal line. Participants were
advised one side of the line indicated natural and the other man-made, with the distance from
the horizontal line indicating how strongly they perceived that landscape to be either natural or
man-made. In analysis, the responses were divided into a scale of 120 potential responses.
Lamb & Purcell (1990), McCormick et al. (2015) and McMahan et al. (2016) assessed
perceptions of naturalness outside of an urban environment, with both Lamb & Purcell (1990)
and McMahan et al. (2016) finding less human influence at a site resulted in higher perceptions
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of naturalness. McCormick et al. (2015) assessed ecological naturalness against perceived
naturalness, concluding sites with poor ecological integrity are perceived as less natural than
sites with high ecological integrity. Furthermore, McMahan et al. (2016) found that even
awareness of human influence alone, with no obvious signs, results in lower perceived
naturalness rankings compared to knowledge of sites being unaltered.
Of the studies that assessed perceived naturalness in urban environments, Hur et al. (2010) and
Kardan et al. (2015) did not publish their results of perceived naturalness, as those studies only
used perceived naturalness as an indicator to investigate neighbourhood satisfaction and
landscape preference. Despite this, Hur et al. (2010) concluded perceived naturalness is a factor
in neighbourhood satisfaction, and Kardan et al. (2015) found perceived naturalness appears to
predict landscape preference. Carrus et al. (2013) found perceptions of naturalness of urban
greenspace is lower in urban environments, compared to peri-urban greenspace. They found a
relationship between ratings of perceived naturalness and location of greenspace, also finding
perceived restorativeness of greenspace increased with perceived naturalness. Similarly,
Özgüner & Kendle (2006) compared a landscaped park to a natural park in a city environment.
They concluded that human influence, such as structures and management, appear to reduce
ratings of perceived naturalness, with the natural park perceived as more natural than the
landscaped park. Those studies all found perceptions of naturalness to be important in
landscape assessment, and that urban setting and human influence reduce the perceived
naturalness of a landscape.

2.5 Research Project Rationale
Previous research indicates human influence appears to diminish perceptions of naturalness in
landscapes. However, as perceptual evaluations of landscapes are a highly subjective concept,
it is difficult to generalise conclusions. Perceptions can differ both between and within
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populations. Therefore, a more accurate assessment of perceived naturalness can be achieved
on a smaller scale, rather than generalising a global view of how humans perceive the
naturalness of landscapes. Furthermore, there has been little work to determine perceived
naturalness in urban environments, especially in Perth. McMahan et al. (2016, 55) highlight
there has been little previous work in determining if human-induced changes to natural
environments impact perceptions of the natural environment. They hypothesise that greater
human involvement with natural landscapes results in lower perceived naturalness ratings, as
well as these modified landscapes being less accepted, citing genetically modified foods as an
example.
The aim of this research project is to determine if urban setting influences perceptions of
naturalness within two protected areas of urban greenspace in the Perth metropolitan region.
The two study sites, being an urban and a peri-urban park, contrast in their available facilities,
urban setting, popularity, size, composition and proximity to the city centre. This study is
comparable to the work of Carrus et al. (2013) and Özgüner & Kendle (2006), who assessed
perceived naturalness of urban greenspace. However, a similar method to Özgüner & Kendle
will be used, surveying public in situ, as opposed to the common technique of assessment of
photographs of a landscape. This will allow the potential for all of the senses to be utilised in
establishing visitor perceptions of naturalness.
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3. Study Site Description
3.1 Site Selection
Two large areas of urban greenspace in the Perth metropolitan region were selected to conduct
this study (Fig. 3.1). These areas, known as Woodman Point Regional Park and Mundy
Regional Park, comprise part of the Perth Regional Park network, exclusive to the Perth
metropolitan area. Woodman Point Regional Park, is in the southern region of Perth, on the
coast in an urban environment surrounded by residential and industrial development. Mundy
Regional Park, is a peri-urban park in Perth’s east and part of a chain of parks protecting the
Darling Scarp. Despite their disparate location, the two parks have characteristics in common.
Both parks are managed in the same way, by the WA Department of Biodiversity, Conservation
and Attractions (DBCA) Parks and Wildlife Service (PaWS) in collaboration with local
government and other key stakeholders. Both parks also contain features that draw visitors
year-round, such as panoramic vistas, prominent water features and an abundance of trees,
which attract people to the parks (see Hall et al. 2011; Hawden et al. 2012). Woodman Point
Regional Park is considered one of the best locations to access beach and ocean environments
in Perth’s south (Conservation Commission 2010). Mundy Regional Park contains Lesmurdie
Falls (Fig. 3.11), Perth’s tallest waterfall at 50 meters tall (The Urban List 2017; All Trails
2017).
3.1.1 Justification of Site Selection
Little social research has been conducted on Perth’s Regional Parks. The unique landscape of
the Perth environment highlights the differences between parks within a small geographical
area. Additionally, no social data has been collected for Mundy regional park as yet. Therefore,
this study will also be able to establish baseline figures for some visitor characteristics and
visitation numbers, comparing them to Perth’s most popular Regional Park, Woodman Point.
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Figure 3.1. Map of the 11 Regional Parks within the Perth Metropolitan area. Mundy Regional
Park is highlighted in orange and Woodman Point Regional Park is highlighted in dark blue.
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3.2 What Are Regional Parks?
Throughout the Perth metropolitan region, there are 11 Regional Parks (Fig. 3.1) capturing the
range of landscapes Perth offers, from coastal through to forest. Regional parks are a unique
concept of landscape reservation exclusive to the Perth area. They are areas within the urban
environment comprising regionally significant conservation, landscape and recreation values
(Conservation Commission 2010, 1). Described as an innovative method of conservation due
to the shared management by State and local government agencies (Moir 1995), these parks
are an important part of the landscape, providing a space for both conservation and recreation
within an urban area. Jointly managed by multiple stakeholders, Regional Parks arguably allow
more community engagement and involvement in management and planning than other park
areas offer. The management of these parks differ from National Parks, with National Parks
usually being solely managed by one government department. The Parks and Wildlife Service
(PaWS) facilitates coordination of Regional Parks, with the responsibility to create
management plans and manage the parks vested in the Conservation Commission
(Conservation Commission 2010, 1).

3.3 Historical Context for Perth’s Regional Parks
It is important to understand the historical context of the Regional Park concept in Perth as this
informs the importance of selecting Regional Parks to determine perceptions of naturalness in
a city environment. The idea of regional open space was introduced with the release of Plan
for the Metropolitan Region, Perth and Fremantle, 1955. This document, more commonly
referred to as the Stephenson-Hepburn report, recommended future development throughout
the Perth metropolitan region, including the provision of parks and recreation spaces. The
report recommended establishment of regional open space, comprising 10% of the Perth
metropolitan region (Stephenson & Hepburn 1955, 98). In 1962, the Metropolitan Region
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Scheme (MRS) initiated and further refined the recommendations from the StephensonHepburn report, with the creation of a thematic map indicating land use within the Perth
metropolitan region. Legislation of the scheme formally allocated the reservation of land in the
Perth metropolitan region for ‘Parks and Recreation’, allowing the first formal legal protection
of these lands (Dooley & Pilgrim 2009, 6). This land was emphasised as being important for
community well-being (Western Australia. Metropolitan Region Planning Authority 1962, 37),
although this was from the perspective of recreation, rather than contact with nature.

By the 1970’s there was growing awareness of the danger of loss of the natural environment
surrounding Perth due to urban expansion. Studies highlighting the significant loss of wetlands
(for example Riggert 1966) and the need for recreation management of sensitive areas (for
example Seddon 1972) highlighted the importance of the Regional Parks concept. The
Environmental Protection Authority (EPA) identified specific areas of conservation, landscape
and recreation value in their 1983 report, labelling those areas Regional Parks (Western
Australia. Department of Conservation and Environment 1983). Most importantly, this
established the parks as areas comprising a variety of land tenures with regional significance.
In this context, regional significance refers to attracting people from beyond the immediate
area of the park. However, in 1990, the Conservation Council published a discussion paper
(Conservation Council of Western Australia 1990) stressing the requirement of Regional Parks
to protect landscapes from urbanisation. The discussion paper also highlighted the failure of
previous governments in developing the MRS regarding protected areas, despite ongoing urban
development. Metroplan (Western Australia. Department of Planning and Urban Development
1990) consolidated the ‘Parks and Recreation’ reservations into 14 Regional Parks, specifically
in new urban areas. Several of the proposed Regional Parks within existing urban areas (Kings
Park, Rottnest Island and Whiteman Park) are managed by other statutory bodies and are
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therefore not managed by PaWS. Additionally, in the context of this study, those parks are not
considered Regional Parks due to their management strategy. In 1992, the state government
amended the Conservation and Land Management Act (1984), to provide the category of
Regional Parks, to be managed by the Department of Conservation and Land Management
(CALM). In 1993 the EPA identified that the variety of land tenure, as well as funding
requirements were primary challenges to implementing the concept of Regional Parks (Western
Australia. Environmental Protection Authority 1993, 14). Despite this, in 1997 the state
government committed to the concept, vesting Regional Parks in the National Parks and Nature
Conservation Authority, now the Conservation Commission (Conservation Commission 2010,
1). In this time, the first three Regional Parks were established: Yellagonga; Canning River
and; Beeliar, with eight additional regional parks established to date.

3.4 Regional Park Zone Description
Regional Parks are managed through a system of zone types. These zone types (Table 3.1)
allow management for specific primary purposes or uses in those areas. Regional Parks
comprise four different zone types: Conservation & Protection zones offer protection for flora,
fauna and landscapes; Natural Environmental Use zones allow recreation within the natural
environment; Recreation zones allow for greater recreation opportunities, comprised of more
landscaped and artificial features (such as retaining walls, playgrounds, toilets) and; Special
Use zones typically have a different land tenure or are owned by a private organisation,
established before the park was created.
For this project, zone definitions and areas were derived from the Woodman Point Management
Plan (Conservation Commission 2010, 11), particularly as Mundy Regional Park currently has
no management plan. Conservation & Protection zones and Natural Environmental Use zones
were amalgamated into a single Environmental zone type at both parks. This is described in

28

more detail in the Methods chapter 4 of this thesis (maps of both parks displaying original zone
types can be seen in Appendix B). Conservation & Protection zones and Natural
Environmental Use zones have similar purposes, especially in the context of this study (see
Table 3.1). Combining those two zones into one also avoids adding a third category of zone
type for the study. This is not only for ease of analysis but more importantly, it is expected that
Conservation & Protection zones have a lower frequency of visitation than Recreation and
Natural Environmental Use zones. Special Use zones were not used for sampling in this study,
as these zones were not comparable between the two parks. The Special Use zone at Woodman
Point (zone 9 in Fig. 3.5) contains a cement factory, where the public are prohibited. At Mundy,
water tanks are located at two Special Use zones (zones 2 and 7 in Fig. 3.8), where the public
are also prohibited. Zone 16 at Mundy (see Fig. 3.8) was also labelled a Special Use zone as
this contains a school sports oval and a community recreation facility. This area was excluded
from sampling as it is not only separated from the main part of the park, but contains different
land use compared to the main park. The proportionate area each zone type occupies at both
study sites are shown in Figures 3.2 and 3.3. Zone numbers are arbitrary, used for ease of
identification of a specific zone for management, not relating to anything other than
identification for research purposes.
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Table 3.1. Definitions of management zones and the acceptable use and facilities in them.
Adapted from Woodman Point Regional Park Management Plan, also applied to Mundy
Regional Park (Conservation Commission 2010, 11).
Management
Zone
Conservation &
Protection

Management Emphasis
Protect and where possible enhance
the conservation values (biota,
natural systems and heritage) as
well as the landscape qualities of
the Park.

Acceptable Uses and
Facilities
Habitat
protection
and
rehabilitation of vegetation
will be undertaken. Education,
interpretation and research
uses allowed. Unauthorised
vehicles prohibited.

Natural
Environmental
Use

Appropriate uses that do not
adversely affect the natural
environment. Management will
encourage uses and develop
facilities that promote conservation
and education.

Public access primarily by
walking trails and cycle paths.
Some
development
of
facilities may be necessary.
These may include facilities
associated with education and
visitor services. The provision
of facilities will depend on the
values
of
an
area.
Rehabilitation and habitat
protection may be necessary.

Recreation

Provide a variety of recreation
opportunities. The type and scale of
facilities provided will depend on
the values of any given area,
community demand for recreation
and the appropriate management of
the Park. Management involves
minimising the impact of visitor
activities through the sensitive
placement and provision of access
and facilities as well as through the
provision of information and
interpretive material.

Public use may be high in
these areas.
Commercial
concessions are considered
appropriate
within
this
management
zone.
Rehabilitation,
landscaping
and reticulation of areas may
be necessary.

Special Use

Management of these areas not Woodman Point: Cement
comparable between parks. Most Factory;
areas public are prohibited.
Mundy: Recreation Centre,
Water Tanks
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Woodman Point Regional Park
Zone Type Proportion
0.5%
28.8%
Recreation
Environmental
Special Use
70.7%

Figure 3.2. Woodman Point Regional Park Zone Type Proportion. Environmental zones
combined zones: Conservation & Protection, and Natural Environmental Use.

Mundy Regional Park
Zone Type Proportion
3%

1%

Recreation
Environmental
Special Use

96%
Figure 3.3. Mundy Regional Park Zone Type Proportion. Environmental zones combined
zones: Conservation & Protection, and Natural Environmental Use.
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3.5 Woodman Point Regional Park
3.5.1 Setting
Woodman Point Regional Park is a coastal park located approximately 22 kilometres south of
the Perth city centre (see Fig. 3.1). The park is situated within the City of Cockburn council,
within the larger south-west sub-region in Perth (see Fig. 3.4 for boundaries of sub-regions
within the Perth metropolitan region). The sub-region includes urban and industrial
development and has an average of 8.38 people per hectare, with the urban population in the
surrounding areas expected to grow by 70,000 people by 2031 (Western Australia. Department
of Planning 2010, 83, 85-87). Woodman Point Regional borders on a high density residential
development to the north, a major highway to the east and the ocean to the west. South of the
park is a large industrial development, with the park also incorporating a major industrial area.
The layout of Woodman Point Regional Park is shown in Figure 3.5.
3.5.2 Management
The park is 272 ha in size, with a large proportion (192 ha, 71%) of this area being classified
as Environmental zone (see Fig. 3.2; Fig. 3.5; Table 3.3). The park is situated around a heritage
quarantine station and decommissioned, historical ammunition dump dating from the early
20th century and further developed during the Second World War. The area includes many
structures and sites of Noongar and non-Aboriginal importance (Conservation Commission
2010, 30-33). The stakeholders involved in management of Woodman Point Regional Park are
the PaWS, the Department of Local Government, Sport and Cultural Industries (DLGSCI), the
Department of Transport (DoT), Department of Primary Industries and State Development
(DPISD) and the City of Cockburn.
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Figure 3.4. Map of Perth Metropolitan Region, showing postcode boundaries, as well as
boundaries between Metropolitan Sub-Regions.
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Figure 3.5. Map of Woodman Point Regional Park. Conservation & Protection and Natural
Environmental Use zones have been amalgamated into a single Environmental zone type.
Adapted from Woodman Point Regional Park Management Plan (Conservation Commission
2010).
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3.5.3 Zone Description
Recreation zones make up a larger proportion of Woodman Point compared to Mundy and are
landscaped for public recreational use, containing: cafes; picnic shelters; car parks;
playgrounds and lawn areas (see Figs. 3.6). The park also contains two Conservation &
Protection zones (zones 6 and 10 in Fig. 3.5). The larger zone (zone 6 in Fig. 3.5) is to protect
threatened ecological communities on the Perth coast (described in more detail below). The
smaller Conservation & Protection zone (zone 10 in Fig. 3.5) is for rehabilitation of the area
on the point. Those two Conservation & Protection zones have strict limitations of public use,
allowing for education, interpretation and research only. The Natural Environmental Use zones
comprise sealed walking trails through areas of vegetation, as well as protective fences in some
areas to prevent unauthorised public access. Figures 3.7a and 3.7b provides examples of typical
Environmental zones (as defined for this project) within Woodman Point Regional Park.

Figure 3.6. Typical Recreation zone at Woodman Point Regional Park. Includes lawn area,
playground, carpark, picnic shelters and aesthetically located non-native tree plantings.
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Figure 3.7a. Typical Environmental zone (coastal) at Woodman Point Regional Park. Includes
sealed path, protective fencing, native vegetation, weeds.

Figure 3.7b. Typical Environmental zone (inland) at Woodman Point Regional Park. Includes
sealed path, native vegetation, weeds.
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3.5.4 Biodiversity
Woodman Point is an ecologically important area, as it represents one of the few remaining
remnant examples of coastal flora and fauna in the Swan Coastal Plain botanical zone
(Conservation Commission 2010, 17). The park represents most floristic communities that
would be present on the Quindalup dune system, many of which are important components of
the park due to their limited distribution elsewhere because of urban development along the
coast. The Rottnest Island Cyprus (Callitris preisii) and Rottnest Island Tea Tree (Melaleuca
lanceolata) woodland areas within the park are considered threatened ecological communities,
in a vulnerable condition due to their limited habitat (English et al. 1996). Several other plant
species, such as Tuart (Eucalyptus gomphocephala), Wabling Hill Mallee (E. argutifolia) and
some Banksia species that occur within the park also have limited distribution outside of the
park (Conservation Commission 2010, 17; Gibson et al., 1994).
There is an abundance of fauna in the park, primarily within the Environmental zones. 93 bird
species, 14 reptile species and one amphibian species have been recorded within the park,
including 2 mammal species and 49 invertebrate species (How et al. 1996). Many bird species
recorded in the park are of national and international significance, protected under international
agreements and Federal law. Three reptile species (Lerista lineata, Tympanocryptis
adelaidensis and Varanus tristis) in Woodman Point are found in few other locations. Three
invertebrate species are also important, being rare within Australia or Western Australia
(Conservation Commission 2010, 21-22; How et al. 1996).
3.5.5 Visitor Use
Being a protected area adjacent to the beach, the park is a popular location for beach related
activities. Woodman Point Regional Park has seen an increase in popularity in recent years. A
2005 survey (Colmar Brunton 2005, cited in Conservation Commission 2010, 34) estimated
500,000 visitors a year whereas PaWS indicate 1.5 million visitors in 2016 (PaWS pers. comm.,

37

18 July 2017). Fishing is the most popular activity in the park, according to a 2005 survey
(Conservation Commission 2010, 34-35), however, cafes, playgrounds, barbeques, picnic
shelters and large grassed areas encourage families to enjoy the land areas of the park as well.

The park is valued for its recreation opportunities; however, it also attracts visitors for its
landscape values. Woodman Point Regional Park has many areas of high scenic quality, with
views of the ocean and remnant coastal vegetation attracting people to the park (Conservation
Commission 2010, 28). It has been estimated that fire has not occurred within the park for at
least 170 years (Powell and Emberson, 1981), which contributes to its conservation and
landscape value, as without this disturbance many of the iconic flora are able to persist
(Conservation Commission 2010, 24).
3.5.6 Visual Assessment of Ecological Naturalness
Considering the two ecological naturalness indices introduced earlier (see section 2.3.1 in
Literature Review chapter 2), the assessment of ecological naturalness provided here should
only be a guide to compare with perceived naturalness in the context of this study. To determine
a more objective assessment of ecological naturalness, biological surveys would need to be
conducted. For this study, ecological naturalness was evaluated through visual assessment.
Using Machado’s (2003) naturalness scale (Table 2.1), Woodman Point Recreation zone type
can be ranked as 4 (Cultural Assisted System), and Environmental zone type as 6 (Semi-Natural
System). Using Keighery’s (1994) scale (Table 2.2) of native vegetation condition, which uses
reverse coding, Recreation zone type can be rated a 5 (Degraded) and Environmental zone type
a 3 (Very Good).
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3.6 Mundy Regional Park
3.6.1 Setting
Mundy Regional Park is located approximately 40 kilometres east of Perth city, on the urban
fringe, stretching along part of the Darling Scarp (Fig. 3.1). Mundy Regional Park includes
Lesmurdie Falls National Park (Fig. 3.8) which was established before the Regional Park,
although the National Park is managed as part of the Regional Park (PaWS pers. comm. 18
July 2017). Mundy Regional Park is situated within the Shire of Kalamunda, surrounded by
the suburbs of Kalamunda to the north-east, Lesmurdie to the south-east and Forrestfield to the
west. The north-east and south-east Perth sub-regions (see Fig. 3.4) which surround Mundy are
the two lowest population density sub-regions in Perth, with averages of 7.71 people per
hectare and 6.91 people per hectare, respectively (Western Australia. Department of Planning
2010, 83, 85). Located on the Darling Scarp, a noticeable feature of the park is its topography
as well as being an important water catchment zone (Conservation Council of Western
Australia 1990, 17).
3.6.2 Management
Mundy Regional Park comprises part of the proposed Darling Range Regional Park, which was
divided into four smaller Regional Parks in Perth’s hills in 2004 (for further information
regarding the confusion surrounding the Darling Range Regional Park see Fowler 2016). This
has contributed to the lack of a management plan for the park. Mundy Regional Park is
approximately 567 ha, almost all of which (544 ha, 96%) is classified as Environmental zones
(see Fig. 3.3; Fig. 3.8; Table 3.3). With no management plan, there are no explicit guidelines
for the management of the park. However, it is expected the stakeholders of this park include
PaWS, DLGSCI, DoT, the Water Corporation and Shire of Kalamunda. Information about the
park is scattered and scarce. Despite this, a friends group (Friends of Upper Lesmurdie Falls)
operating in part of the park offer information on the park. The friends group work to improve
the biotic and visual quality of the Lesmurdie Falls area, two of highlights of the park.

39

Figure 3.8. Map of Mundy Regional Park including boundary of Lesmurdie Falls National
Park. Conservation & Protection and Natural Environmental Use zones have been
amalgamated to a single Environmental zone type.
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3.6.3 Zone Description
The two Recreation zones at Mundy provide spaces for a diverse range of activities. The
western Recreation zone (zone 11 in Fig 3.8) contains a carpark, several picnic benches and a
small, poorly maintained grassed area (Fig. 3.9a). The eastern Recreation zone (zone 10 in Fig.
3.8) is larger, containing three carparks (two of which are gravel), several picnic shelters, a
toilet block, limited solid paths, an information board and landscaped features (such as artificial
dam walls and stream management, bridges and play equipment designed to suit the location)
(Fig. 3.9b). In contrast, Natural Environmental Use zones offer opportunities for appropriate
recreation, but are primarily managed for conservation or rehabilitation of flora, fauna and the
landscape. These areas are categorised by their limited or no human modification, with
provision for development of education and visitor services. Conservation & Protection zones
have strict limitations of public use, containing areas of dense vegetation. Figures 3.10a and
3.10b are examples of typical Environmental zones, as defined for this project.

Figure 3.9a. Western Recreation zone at Mundy Regional Park. Contains car park, poorly
maintained grassed area and several picnic tables and native vegetation.
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Figure 3.9b. Eastern Recreation zone (South-West) at Mundy Regional Park. Contains car park
(right of photo), solid paths, information board, toilet block, several picnic shelters and native
vegetation.

Figure 3.10a. Typical Environmental zone (ridge) at Mundy Regional Park. Contains informal
walking path, native species.
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Figure 3.10b. Typical Environmental zone (valley) at Mundy Regional Park. Contains unsealed
walking path, native vegetation, many weed species.

3.6.4 Biodiversity
Vegetation type at Mundy Regional Park is characterised by the distinct and varying geology,
ranging from mostly granite, through to laterite and dolerite. The Darling Scarp is an important
floristic area as it comprises most endemic taxa within the Perth metropolitan region (Markey
1997). The park covers a large area north to south, therefore comprising many different plant
communities. Personal observations indicate Marri (Corymbia callophylla) and Wandoo
(Eucalyptus wandoo) open-woodland dominance in the southern parts of the park, with pockets
of Jarrah (E. marginata) present in the north. This is likely due to geology and hydrology, with
the water table in the northern parts of the park lower than the southern parts and granite
outcrop more prevalent in the south, and laterite more prevalent in the north. The most recent
survey (Markey 1997) of vegetation of the northern Darling Scarp comprises a large area, of
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which Mundy Regional Park occupies a small part. Markey (1997) identifies 11 vegetation
community types, nine of which may be present within Mundy Regional Park (see Table 3.2).
Furthermore, Mundy is within the Jarrah Forest botanical zone along the northern Darling
Scarp. Vegetation in this botanical zone is typically dominated by open-woodland, comprised
of Jarrah (E. marginata), Marri (C. callophylla) and Wandoo (E. wandoo). Understorey species
in this botanical zone typically comprise of Grasstrees (Xanthorrhoea sp.; Kingia sp.), Acacia,
Banksia and Melaleuca (Western Australia. Department of Planning and Urban Development
1993, 11).
Limited information is available on wildlife diversity within Mundy Regional Park. The most
recent available synthesis of species in the area is contained within the draft proposal for the
Darling Range Regional Park (Western Australia. Department of Planning and Urban
Development 1993). This document relies on studies conducted in the 1980’s, therefore that
information is only indicative of what may be in the park. The proposal asserts that wildlife is
under pressure from increasing urbanisation, fragmenting and isolating existing populations
(Western Australia. Department of Planning and Urban Development 1993, 12). This claim is
expected to be relevant today, possibly worse given the studies underlying that proposal were
conducted over 30 years ago. The proposal indicates many animal species present within the
Darling Range area, but does not specify which regions they are found in. Despite this, it is
expected that most of the identified fauna exist within the park including various frog, lizard
and snake species as well as native bird and mammal species including possums, bats and
echidnas. Incidental observations by the researcher identify black cockatoos (Calyptorhynchus
sp.); Peregrine’s falcon (Falco peregrinus); galahs (Eolophus roseicapilla); ringneck parrots
(Barnardius zonarius); magpies (Gymnorhina tibicen); Quendas (Isodon obesulus) and
western grey kangaroos (Macropus fuliginosus) present within the park.
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Table 3.2. Vegetation communities expected to be present within Mundy Regional Park.
Adapted from Markey 1997.
Community
Type
1a
1b
1c
3
4
5
7
8
9

Description
Upper slope Eucalyptus wandoo woodlands
E. wandoo - Corymbia calophylla woodlands on poorly-drained clay flats
Northern granite shrublands and woodlands
C. calophylla woodland on steep, loamy Darling Scarp and valley slope
Woodlands on steep colluvial slopes of Scarp face and Upper Valleys
Central granite shrubland
Woodlands on poorly drained colluvial deposits
Shrublands on upper slope granite outcrops
Upper E. marginata forest

3.6.5 Visitor Use
Information on visitor use in Mundy Regional Park is limited. Personal observational data
indicates the park is popular, however mostly in two locations only. Running east-west through
the middle of the park is the Whistlepipe Gully walk track (Fig. 3.10b), a popular trail that links
Lesmurdie with Forrestfield. However, personal observations indicate the most popular site in
the park is the Lesmurdie Falls (Fig. 3.11), the tallest waterfall in the Perth metropolitan region.
Dog walking and hiking appear to be the main activities in the park, although the park also has
some picnicking facilities. The lack of a management plan highlights the absence of visitor use
data in this park. As a secondary goal, data gathered from this project will be able to establish
baseline figures for visitation as well as indicate popular activities within the park. A potential
issue for visitor management is the fire management of the park. Sections of the park are
regularly burnt to ensure regeneration of native flora and to protect property from wildfire.
However, weed reproduction, weather, social issues and terrain restrict the timing and area
available for burns (PaWS pers. comms. 15 August 2017).
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Figure 3.11. Lesmurdie Falls, situated within Mundy Regional Park. Perth’s tallest waterfall.

3.6.6 Visual Assessment of Ecological Naturalness
An observational assessment of ecological naturalness was also made of Mundy Regional Park.
To determine a more accurate assessment of ecological naturalness, biological studies would
need to be conducted, such as vegetation and fauna surveys. Using Machado’s (2003)
naturalness scale (Table 2.1), Mundy Recreation zone type can be ranked as 5 (Cultural Self-
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Maintained System) and Environmental zone type 9 (Natural System). Using Keighery’s
(1994) scale (Table 2.2) of native vegetation condition, which uses reverse coding, Recreation
zone type can be ranked 5 (Degraded) and Environmental zone type 2 (Excellent).

3.7 Points of Similarity and Difference Between Study Sites
The information presented in this chapter detail the environmental and social aspects of the two
parks, offering an understanding of their similarities and differences. Both parks are a part of
Perth’s Regional Park system, with the same style of management. Woodman Point Regional
Park is a coastal urban park located in a highly developed urban and industrial location and an
important biodiversity conservation area. The park offers recreation opportunities to
communities, with access to beach activities. Mundy Regional Park is in the Perth hills, in a
less densely developed urban fringe setting, offering communities the opportunity to explore
the biodiversity of the Jarrah Forest without travelling too far from the city centre. Mundy
Regional Park protects the escarpment landscape and biodiversity, offering protection from
further urban development. Therefore, both parks offer recreation and conservation services;
the purpose of the Regional Park concept, but in contrasting urban settings.

The biggest differences between the two parks are their size, composition of zone type and
urban surroundings. Woodman Point Regional Park is almost half the size of Mundy Regional
Park, and the proportional area of zone types is different between them (Table 3.3). Woodman
Point Regional Park offers more Recreation zone area, whereas Mundy Regional Park
comprises more Environmental zone area. Recreation zones at Woodman Point offer grassed
areas, cafes and playgrounds, whereas Recreation zones at Mundy contain no cafes or
constructed playgrounds (however this encourages more nature play) and a single, poorly
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maintained grassed area. Environmental zones at Woodman Point contain sealed walking paths
around the vegetation, whereas most paths at Mundy are unsealed or informal. The composition
of zone type may be influenced by the urban setting, with Woodman Point Regional Park set
in a more population dense area (urban) than Mundy (peri-urban). The natural elements and
human influence listed in this chapter may shape perceived naturalness in the two the parks.

Table 3.3. Size comparison of zone type and total area (in hectares and as a percentage of the
total size) between Woodman Point Regional Park and Mundy Regional Park.
Zone Type
Recreation
Environmental
Special Use
Total

Woodman Point
ha
%
78.25
28.8%
192.39 70.7%
1.36
0.5%
272
100%

Mundy
ha
5.42
543.61
17.97
567

%
1%
96%
3%
100%
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4. Methods
Data was collected at each park using a paper visitor survey questionnaire that was completed
on-site. Visitors were surveyed in each park zone as they were leaving the park. Respondents
were informed they could leave any of the questions blank if they did not want to respond. Data
entry occurred in conjunction with data collection, with responses transformed to a numerical
scale for entry. Perceived naturalness and connection to nature were compared between the two
parks, with analysis of visitor characteristics data to determine if any relationship exists.

4.1 Questionnaire Design
The questionnaire (Appendix A) consisted of three main sections: Perception of Naturalness;
Nature Relatedness and Visitor Characteristics. The questionnaire was constructed following
guidelines discussed by Horneman et al. (2002, 30-42). This method ensures the ordering of
questions is related to the importance to the research questions, that respondents can easily
understand the questions and the overall design of the questionnaire is easy to follow. As
Horneman et al. (2002) argue, any effort by the researcher to minimise effort by respondents
will increase the likelihood of the respondent completing the questionnaire, and overall
satisfaction with the process. The three sections of the questionnaire are discussed in more
detail in the following sections.
4.1.1 Perception of Naturalness
Questions on perception of naturalness and perceived benefit made up the first section of the
questionnaire. To assess perception of naturalness, participants were asked to rank how natural
they believe the area to be, based on a Likert scale ranging from 1 to 7, with 1 being Completely
Artificial and 7 being Completely Natural. No definition of naturalness was provided (written
or verbally) to ensure the participant was not influenced in their answer; that their own
definition of natural was used.
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The second element of this section was assessing the perceived benefits of visiting that park.
Those benefits (see Appendix A) were collated from Moyle and Weiler’s (2017) work
assessing public perception of park benefit from around Australia. From the list of benefits that
study measured, seven benefits were extracted to use for this project. The seven benefits
selected from that work specifically related to the environment, as the original work also
assessed social and cultural benefits. A Likert scale was again used to assess these values. This
scale comprised 5 responses ranging from Strongly Disagree to Strongly Agree, with a Neutral
response offered.
4.1.2 Nature Relatedness
Connection to nature was assessed in the second section of the questionnaire. These statements
were derived from the Nature Relatedness scale developed by Nisbet & Zelenski (2013). Those
authors developed a field questionnaire method based on the original work of Nisbet et al.
(2009) to quantify a connection to nature. The original 2009 questionnaire consisted of twentyone statements to quantify an individuals’ Nature Relatedness. The more recent (2013)
questionnaire offers a simpler six statements, specifically designed for use in the field (referred
to as NR-6). Nisbet & Zelenski tested the simplified questionnaire design (as with the original
questionnaire) to ensure consistency and accuracy with quantification of connection to nature
(further analysis of the questionnaire used in the current study can be seen in Nisbet & Zelenski
2013). For this study, the statements on the NR-6 questionnaire were modified. These minor
adjustments were to relate the statements to the study location people were visiting. The
adjustments did not change the meaning of the statements, A 5-point Likert scale was used to
measure how much respondents agreed or disagreed with those statements, as was used in the
original tool. A higher Nature Relatedness score reflects a higher connection to nature.
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4.1.3 Visitor Characteristics
The final section of the questionnaire asked both closed and open-ended questions. These were
on participant age, gender, residence, activities participated in on that day, zones of the park
they had visited, frequency of visit and a box allowing the participant to include any comments
they may have had (see Appendix A).
4.1.4 Reference Maps
Laminated location maps, with emphasis on different zones of the two parks were made to
assist participants with identifying their location within the park (see Appendix B). The purpose
of including this visual aid and question in the questionnaire was to determine the extent of the
park participants had visited on that day, which may influence their response to perceived
naturalness and Nature Relatedness. The maps indicated different zones by colour and a unique
zone identifying number. The use of these reference maps to complete the questionnaire
reinforces utilising the methods of this study, being on-site self-completion or interviewer
completed questionnaires (advantages of these methods is listed by Jennings 2010, 238-239,
241-242).

The maps were created using Macromedia® Freehand® 2011. The map of Woodman Point
Regional Park is based on a map in the management plan (Conservation Commission 2010,
10), with omission of several details not relevant to the purpose of this study (see Appendix
B). That map highlighted the different management zones within the park using a colour
scheme. Orange was used to highlight Recreation zones, light green for Natural Environmental
Use zones and dark green for Conservation & Protection zones. This, in combination with the
unique identifying number, allowed easy identification of the zones visited by participants and
clearly distinguished areas.
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The map for Mundy Regional Park was established based on publicly available GIS data and
management definitions from the Woodman Point Regional Park plan, as a management plan
for the park does not exist (see Appendix B). Therefore, the park boundary was established
using spatial data obtained from Google Maps™, with distinction of zones established using
natural borders, gathered from Google Earth™ satellite imagery. Definition of zone type was
determined using the definitions from the Woodman Point Regional Park Management Plan
(Conservation Commission 2010). Recreation zones were defined at Mundy Regional Park as
having more human influence compared to Natural Environmental Use and Conservation &
Protection zones, which consisted of less obvious human influence or none. The same colour
scheme was applied to the zones at Mundy Regional Park as at Woodman Point Regional Park
to ensure consistency. Those maps were then further modified for inclusion in various sections
of this thesis.

4.2 Field Work
4.2.1 Sampling Method
Convenience sampling was used to obtain data at the two parks. This method was used because
of its simplicity in reaching the target population for the study, the target population being park
users. Using a random sampling process to survey public in parks would be difficult and time
consuming. Convenience sampling allows every person in the park to be a potential respondent.
Therefore, on-site questionnaires were utilised to determine perception of naturalness and
connection to nature in the two parks. However, as Jennings (2010, 242) argues, completing a
questionnaire while enjoying outdoor experiences is not what visitors wish to do. A short
questionnaire is therefore essential to maximising the response rate (Horneman et al. 2002, 51).
This ensures participant involvement and an adequate sample size can be obtained in a
reasonable timeframe. People were approached within the park to complete the questionnaires;
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the option to take home and complete later, postal response or to complete online was not
possible. This was an important factor, as for accurate perceptual evaluations of landscapes,
the potential for all senses to inform a response is required (Ittelson et al. 1974, 104; Shafer
1969). Therefore, completing the questionnaire on-site was deemed essential for this project.
Additionally, as Moore et al. (2009) and Horneman et al. (2002) contend, asking only one
respondent per group would ensure the statistical validity of the sample (the argument being
all people in a group have a similar mindset), but may lead to an increased non-response rate
due to pressure from the rest of that group to keep moving. Consequently, asking all members
of a group may lead to increased response rate, although this may introduce a gender bias, as
women are more likely to complete questionnaires than men (Horneman et al 2002). Despite
this, all people seen were asked to complete the questionnaire to gather as much data as
possible.
4.2.2 Sample size justification
This type of on-site study has rarely been conducted previously, especially in Perth. Relevant
previous studies attempting to quantify perceptions of naturalness have varied in sample size,
between 29 and 1347. However, to establish a statistically reasonable sample, 400 responses
was the established the target for this project. This number was established by considering a
similar study (Özgüner & Kendle 2006) that consisted a total sample size of 200 respondents.
For that study, the authors aimed for 100 participants per park, comparing a landscaped park
with a natural park. The two parks for the current study consist of both landscaped and natural
areas; therefore, a total of 100 participants per zone type per park was the target. This resulted
in a target of 200 respondents per park, with a total of 400 for the study.
4.2.3 Pilot questionnaires
Pilot questionnaires were conducted prior to the commencement of the field work. Pilot testing
of questionnaires are conducted as a measure to identify any problems there may be with the

53

questionnaire design or questions (Neuman 2011, 358-359). Both academic and non-academic
people were asked to participate in this process. It was important that the people completing
the pilot questionnaires had little or no prior knowledge of the project, to ensure an objective
view (as best as possible, considering an existing relationship with the researcher would not
ensure complete objectivity) of the questionnaire. Those groups of people who were asked to
participate in pilot testing were chosen as being representative of potential respondents. The
result of this process were minor changes or additions to the wording of questions to ensure
they were fully understood with little or no assistance from the researcher. What was being
asked of participants and how to complete the questionnaire, including the time to complete
were all deemed satisfactory by respondents to the pilot questionnaires.
4.2.4 Field Work
Field work was conducted over 28 days, from May 15 through to June 11, 2017. Surveying
was completed on weekdays and weekends during this time, including public holidays. As best
as possible, the entire day was spent at the park, allowing the inclusion of people who visit at
any time during the day. The period of sampling occurred during the Austral Autumn and
Winter, with mostly clear days but some periods of rain. The days where heavy rain was
forecast, or if heavy rain occurred through the day, surveying was not completed. This
amounted in a total of 2 days lost within the above listed period, with one additional day of no
field work due to poor visitor numbers identified at Woodman Point Regional Park.
Due to not reaching the desired response target, additional sampling was conducted over a 7day period from July 10 to July 16, 2017. Surveying during this time only occurred at the
previously identified busiest times, which were early in the morning, lunch times and at the
close of business hours. This was to increase responses within both parks, however, particularly
within the Environmental zones at Woodman Point Regional Park. The initial responses for the
identified Environmental zones at Woodman Point were too low to allow an accurate statistical
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comparison. The time-period for this additional surveying was through the Austral Winter,
resulting in a change of weather conditions compared to the previous study period, with lower
temperatures and more rain events. However, since the initial survey period was during similar
weather, it is considered these results can supplement the previous sample.
Surveying occurred in multiple zones of the same zone type, with alternating weeks spent at
Mundy Regional Park and Woodman Point Regional Park. Within the initial two-week period
of surveying, surveying occurred in the Recreation zones of both parks, followed by a twoweek period in Natural Environmental Use and Conservation & Protection zones at both parks.
4.2.5 Approaching Park Visitors
Initial approach towards potential participants was an important aspect in this study. The way
park visitors were approached, what was said and how the researcher looked were all identified
as variables that could influence if a park visitor opted to participate. Visitors that did
participate were instructed how to complete the questionnaire, and thanked for their time upon
completion. Visitors that were unwilling to participate were still thanked for their time and
another potential participant was sought. This process is described in more detail in Appendix
C.
4.2.6 Field Notes
A journal of field notes was kept during the study period. The most notable of these
observations is that visitation during the study period at Woodman Point was unusually low.
This was likely due to weather and several local events. At Mundy, the most notable
observations were the possible illegal activity in the park. This ranged from minor offences
such as unrestrained dogs in the park, through to local properties appropriating land in the park
as private property. A more detailed account of field notes in contained in Appendix C.
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4.2.7 Approvals
Before sampling could occur, all phases of the study were required to have ethics approval by
Murdoch University. This approval was achieved, with reference number 2017/066. Approval
was also required from PaWS. This was also granted before surveying began.

4.3 Data Analysis
Data analysis was completed using Microsoft Excel and IBM® SPSS®. All survey responses
were coded, and analysed using non-parametric tests including Mann-Whitney U, KruskalWallis and Spearman’s rho. Non-parametric tests were selected as the data were ordinal, and
expected to have a non-parametric distribution. Additionally, a Cronbach’s Alpha was applied
to the Nature Relatedness statements to assess internal consistency. Appendix C describes the
data analysis process in more detail.

4.4 Limitations
A major limitation in this study was the available time to complete field work. This also
introduced the other limitation of number of respondents. More time would not only allow a
comparison between seasons, but also more people in the sample, as it is expected more people
visit the two parks in the Summer months compared to the Winter months.
Convenience sampling was the best method available to conduct this research. However, due
to the sampling method and the total sample number, the conclusions of this work cannot be
generalised to the wider population. Therefore, the results of this study are only applicable to
this study sample, but may be indicative of trends.
A low response rate at Woodman Point Regional Park was another limitation of this study. To
combat the low response rate, the approach statement was modified for the second sampling
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period. This involved informing the potential participant that the questionnaire was short in
length and time to complete. Another response to low success rate was to rearrange the structure
of the statement due to several respondents dismissing the approach almost instantly. Another
factor that may have determined if potential respondents would participate or not is the
appearance of the researcher. The researcher had a large beard while asking the public to
participate, which may have influenced that first impression at initial contact.
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5. Results
5.1 Sample
A total of 403 completed questionnaires were collected from the two parks over two sampling
periods between June and August 2017. This included a total of 163 at Woodman Point
Regional Park and 240 responses at Mundy Regional Park. The total response rate was 58.83%,
based on the number of park visitors who agreed to participate as a proportion of the total
number who were approached with a request. The response rate was lower at Woodman Point
(44.17%) compared to Mundy (75.95%). Additionally, at both study sites the proportion of
total number of people asked to participate was over half the total visitors observed at that park
(Woodman Point, 53.6%; Mundy, 60.8%), therefore being representative of potential
participants (Table 5.1).

Table 5.1. Survey statistics for both study sites, listed by zone type.
Park

Zone Type

Woodman Point

Recreation
Environmental
Combined
Recreation
Environmental
Combined

Mundy

Total
Responses
93
70
163
149
91
240

Total
Asked
228
141
369
216
100
316

Response
Rate
40.79%
49.65%
44.17%
68.98%
91.00%
75.95%

Total Visitors
Observed
490
198
688
386
133
519

Due to both the convenience sampling method used and location popularity, larger samples
were recorded at Recreation zones than at Environmental zones (Table 5.1). It is expected that
total visitation numbers are larger than the total visitors observed counted.
5.1.1 Researcher Observations
It was noted when respondents were completing their questionnaire, if they reported a high or
low response to perceived naturalness, generally the following responses would also follow
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this pattern. This was an early indication of a relationship between perceived naturalness,
perceived benefit and Nature Relatedness. However, it was also noted that at least one person
per day asked what biodiversity is. This was also an early indication of a disconnection with,
but still appreciation of nature.
5.1.2 Visitor Characteristics
The age-distribution of respondents was different between the parks, with Woodman Point
respondents being overall older (Md = 45-54, n = 30) than at Mundy (Md = 35-44, n = 48);
however, the gender of respondents was not significantly different between the parks (Table
5.2). The majority (87%, n = 346) of all respondents indicated that they live in the Perth
metropolitan area, with proportionately few respondents living outside of Perth or Western
Australia (see Fig. 5.1). With such a large proportion of respondents living in Perth, these data
were broken down by region and proximity to the specified park, based on postcode. Of the
Woodman Point respondents who indicated residence in Perth, the largest proportion (79%, n
= 110) came from Southern regions, whereas the largest proportion of respondents at Mundy
(29%, n = 61) came from Fringe regions of the metropolitan area (see Fig. 5.2; also see Fig.
3.04 for region boundaries). This difference was also reflected in proximity, with the majority
(60%, n = 83) of respondents who visited Woodman Point reporting postcodes within a 5 km
proximity to the park, whereas at Mundy, the largest proportion (61%, n = 126) of respondents
reported postcodes further than 5 km away (see Fig. 5.3).
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Table 5.2. Age and gender of respondents at each study site.
Visitor
Characteristic
Age
18-24
25-34
35-44
45-54
55-64
65-74
75+
No Response
Gender

Male
Female
No Response

Total

Woodman Point

Mundy

n

%

n

%

12
26
35
30
26
25
5
4

7.36%
15.95%
21.47%
18.40%
15.95%
15.34%
3.07%
2.45%

64
52
48
28
24
23
1
0

26.67%
21.67%
20.00%
11.67%
10.00%
9.58%
0.42%
0%

83
79
1

50.92%
48.47%
0.61%

121
119
0

50.42%
49.58%
0%

163

240

Residence of Respondents
2%
3%

8%

Perth
Western Australia
Australia
87%

International

Figure 5.1. The proportion of residence location of respondents in this study.
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Respondents' Residence Location within
Perth

Number of Respondents

120

110

100

80
61
60

51
46

49

40

20

11

11

7

0

Woodman Point
Northern

Southern

Mundy
Eastern

Fringe

Figure 5.2. Residence location of respondents in the two study sites. See also Fig. 3.4 for region
boundaries.

Residence Proximity of respondents at
both study sites
Number of Respondents

140

126

120
100
83

82

80
60

55

40
20
0

Woodman Point
<5km

Mundy
>5km

Figure 5.3. Proximity of respondents’ residence postcode to study site.
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Walking/Hiking, Sightseeing and Relaxation were consistently the most popular activities
undertaken by participants in both parks (Figs. 5.4a & 5.4b). Most participants appeared to
have accessed both Recreation and Environmental zone types in both parks during their visit
on the day they were surveyed. However, more respondents at Woodman Point accessed only
Recreation zones and more participants at Mundy accessed only Environmental zones (see
Table 5.3). Most respondents accessed a total of two zones (irrespective of type) within each
park on the day they were surveyed, but more zones were accessed overall at Woodman Point
(Fig. 5.5). Almost half (45.1%) of the participants at Woodman Point indicated visiting the
park at least once a week, more frequent visitation than at Mundy where almost half (43.3%)
of the participants were first-time visitors (see Fig. 5.6).

Woodman Point Total Activities
120

Frequency

100
80
60
40
20
0

Activity Type
Figure 5.4a. Frequency of respondent activity type for Woodman Point Regional Park.
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Mundy Total Activities
250

Frequency

200
150
100
50
0

Activity Type
Figure 5.4b. Frequency of respondent activity type for Mundy Regional Park.

Table 5.3. Zone type visited by participants in each park during their current visit.
Zone Type Accessed
Recreation Only
Environmental Only
Both

Woodman Point
n
%
22
13.80%
8
5.00%
130
81.30%

Mundy
n
%
5
2.10%
43
18.30%
187 79.60%
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Number of Zones Visited by Participants
in each Park
140
117

120

Frequency

100
80

69

Woodman Point

54

60

Mundy

45
40

30

28

18

20

10

5 7

7

2

2

1

0
1

2

3

4

5

6

9

10

Number of Zones Visited
Figure 5.5. Number of zones visited by participants at both study sites.

Repeat Visitation of Participants at both
study sites
120
104

Frequency

100
80
60

52

51
38

34

40
21

29

25

20

20

13

9

6

0

Woodman Point

Mundy

At least once a day

At least once a week

At least once a month

At least once a year

Less than once a year

First time

Figure 5.6. Repeat visitation of participants within both parks.
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5.2 Perceived Naturalness
5.2.1 Perceived Naturalness Between Parks
A significant difference (U= 13969.5, z = -4.946, p = <.01, r = 0.25) was found in perceived
naturalness between the parks, based on a Mann-Whitney U test. Figure 5.7 shows the
participants in this study ranked Woodman Point with a lower perceived naturalness rating (Md
= 5, n = 162) than Mundy (Md = 6, n = 239).

Figure 5.7. Boxplot comparing perceived naturalness of respondents between Woodman Point
Regional Park and Mundy Regional Park. Perceived naturalness measured between values of
1 (completely artificial) to 7 (completely natural).

5.2.2 Perceived Naturalness Between Zones
Perceived naturalness for Recreation and Environmental zone types in and between parks were
compared to determine any relationship with perceived naturalness. Using a Kruskal-Wallis
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test to compare all four zones, a significant difference (χ2 = 26.44, df = 3, p = <0.01) was
identified (see Fig. 5.8). Paired comparisons of zone types were conducted using the MannWhitney U test, demonstrating a significant difference between parks. The Woodman Point
Recreation zone type had a statistically significant (U = 4593.5, z = -4.514, p = <0.01, r = 0.29)
lower median perceived naturalness rating (Md = 5) when compared to the Mundy Recreation
zone type (Md = 6). This difference was also apparent in the Environmental zone type, with a
significant difference (U = 2516, z = -2.270, p = 0.23, r = 0.18) between Woodman Point (Md
= 5) and Mundy (Md = 6). This suggests that while visitors perceived both zone types as natural,
both Recreation and Environmental zones at Mundy are perceived as more natural than the
comparable zones at Woodman Point. Additionally, at both parks, both zone types were
perceived as natural as each other. Both Recreation and Environmental zone types at
Woodman Point had median values of 5 (Rec n = 93, Env n = 69) and both zone types at Mundy
had median values of 6 (Rec n = 148, Env n = 91). No significant difference was identified
between zone types within the same park (see Fig. 5.8; Table 5.4). Therefore, the difference in
perceived naturalness between the two parks is influenced by both zone types, with both
Recreation and Environmental zone types at Woodman Point perceived as less natural than
Recreation and Environmental zone types at Mundy.
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Figure 5.8. Boxplot comparing perceived naturalness of respondents between both zone types
between both parks.

Table 5.4. Comparison of z-scores of participant perceived naturalness ratings between zone
type of the two parks (* significant difference p < 0.05).

Woodman Point Rec
Woodman Point Env
Mundy Rec
Mundy Env

Woodman Point
Rec
1.538
-4.514*
-

Woodman Point
Env
-2.270*

Mundy
Rec
-0.668

Mundy
Env
-

5.2.3 Visitor Characteristics
The next level of analysis was to determine if there was any relationship between visitor
characteristics and perceived naturalness. That analysis was done systematically, considering
all characteristics asked in the survey: age, gender, residence, most popular activity type, zone
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type and number visited and frequency of visit to the park. Table 5.5 presents a summary of
the data. That table highlights gender, residence, residence proximity, zone type visited and
number of zones visited as having a statistically significant relationship with the perceived
naturalness of the respondents, at either Woodman Point or Mundy. All other characteristics
(age, residence region in Perth and frequency of visit) did not appear to have a relationship
with perceived naturalness in this study. Data that were found to not have a relationship with
perceived naturalness are reported in the supplementary document to this thesis.

Table 5.5. Two-tailed p-values of visitor characteristics on perceived naturalness in both parks
(* significant difference p<0.05).
Visitor Characteristic
Age
Gender
Residence
Residence - Perth Region
Residence Proximity
Visit -Zone Type
Visit - Number of Zones
Visit - Frequency

Perceived Naturalness
Woodman Point
Mundy
0.877
0.798
0.017*
0.591
0.503
0.019*
0.452
0.594
0.026*
0.241
0.035*
0.380
0.070
0.022*
0.178
0.106

Overall, a greater range of visitor characteristics have a relationship with perceived naturalness
at Woodman Point than at Mundy. Significant relationships were found between gender,
residence proximity and the type of zone visited and perceived naturalness at Woodman Point
(see Table 5.5). A Mann-Whitney U test was used to determine the relationship gender had
with perceived naturalness. The test revealed a significant relationship (U = 3921, z = 2.394, p
= 0.017, r = 0.19) in perceived naturalness between men (Md= 5, n = 82) and women (Md= 5,
n = 79) (see Fig. 5.9). The results show the median perceived naturalness rating as the same
between men and women, however, the mean ranks are different (male = 72.68, female =
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89.63), also reflected in the interquartile range (male = 2, female = 1). This suggests that, from
this sample, female perception of naturalness is higher than that of male participants at
Woodman Point.

Figure 5.9. Boxplot displaying difference of perceived naturalness ratings of Woodman Point
between gender.

Residence proximity also appears to have a relationship with perceived naturalness at
Woodman Point (Fig. 5.10). A Mann-Whitney U test revealed a statistical significance (U =
1766, z = -2.224, p = 0.026, r = 0.19), despite respondents living within 5 km of the park (Md=
5, n = 82) reporting the same median ranking as respondents living more than 5 km away (Md=
5, n = 55). The mean rank of these data suggests people living within 5 km have higher
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perceptions of naturalness of Woodman Point (mean rank = 74.96) than people living further
away (mean rank = 60.11), also reflected in the interquartile range (<5 km = 2, >5 km = 1).

Figure 5.10. Boxplot displaying difference of perceived naturalness ratings at Woodman Point
between residence proximity

Type of zone visited was also significantly related to perceived naturalness at Woodman Point.
A Kruskal-Wallis test was conducted, with the output (χ2 = 6.683, df = 2, p = 0.035) indicating
a significant result. Respondents visiting ‘Recreation zones only’ had a lower perceived
naturalness rating of the park (Md= 4.25, n = 22) than those who visited ‘Environmental zones
only’ (Md= 5, n = 8) or both zone types (Md= 5, n = 129) (see Fig. 5.11). However, with
disproportionate sample sizes, this result is inconclusive; larger sample sizes of people who
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visited ‘Recreation zones only’ and ‘Environmental zones only’ are required to establish a
more robust result.

Figure 5.11. Boxplot displaying difference of perceived naturalness ratings at Woodman Point
between the type of zones respondents had visited on the day of surveying.

At Mundy, residence and the number of zones visited have a statistically significant
relationship with perceived naturalness. A Kruskal-Wallis test was used to determine what
impact residence had on perceived naturalness at Mundy (Fig. 5.12). The results show a
significant (χ2 = 9.995, df = 3, p = 0.019) relationship, however, the disproportionate and small
sample sizes of the data (see Table 5.6), suggest that this result is not conclusive, with larger
sample sizes required for comparison to establish a more robust result. Despite this, median
ratings of perceived naturalness were lower from respondents residing in Western Australia
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(Md = 5, n = 3) and Australia (Md = 5, n = 5) than from Perth (Md = 6, n = 207) and
International (Md = 6, n = 22) (see Table 5.6).

Figure 5.12. Boxplot displaying difference of perceived naturalness ratings at Mundy between
residence location. Disproportionate sample sizes make this comparison inconclusive.

Table 5.6 Median perceived naturalness ratings by respondents at Mundy sorted by residence
location including sample size.
Residence
Perth
Western Australia
Australia
International

n
207
3
5
22

Md
6
5
5
6

The number of zones accessed during the day of response was also related to perceived
naturalness ratings at Mundy Regional Park (Fig. 5.13). A Kruskal-Wallis test revealed a
significant difference (χ2 = 13.124, df = 5, p = 0.022) in number of zones visited and perceived
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naturalness. However, interpreting this result is also problematic. The disproportionate sample
sizes (see Table 5.7) do not allow an accurate assessment, which is likely to have led to this
result. The test suggests that when participants visited 3, 5 or 6 zones they perceived the area
they were surveyed in to be less natural than if they had visited 1, 2 or 4 zones (Table 5.7).

Figure 5.13. Boxplot displaying difference of perceived naturalness ratings at Mundy between
total number of zones visited by participants.

Table 5.7. Number of zones visited by participants (n) and the median (Md) perceived
naturalness rating of the area they were surveyed in.
Number of Zones Visited
1
2
3
4
5
6

n
45
116
54
10
7
2

Md
6
6
5
6
5
5.5
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5.3 Nature Relatedness
5.3.1 Internal Validity
Cronbach’s Alpha Coefficient was used to determine if the six statements used to determine
the Nature Relatedness of a respondent are of a valid consistency in measuring overall Nature
Relatedness. In this study, the Nature Relatedness scale has a Cronbach’s Alpha Coefficient of
0.768, which, according to DeVellis (2003), is acceptable (larger than 0.7). The original Nature
Relatedness tool (Nisbet et al. 2009), which the NR-6 is based on, was found to have a
Cronbach’s Alpha Coefficient of 0.87.

5.3.2 Nature Relatedness Between Parks
No significant difference (U = 19498.5, z = 0.341, p = 0.733, r = 0.02) in Nature Relatedness
was found between respondents at Woodman Point and Mundy. The median Nature
Relatedness value for respondents at both parks are the same (Woodman Point Md = 23, n =
162; Mundy Md = 23, n = 236) (Fig. 5.14). The range of possible scores for Nature Relatedness
was between 6 (no connection to nature) and 30 (high connection to nature).
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Figure 5.14. Boxplot comparing combined Nature Relatedness scores of respondents at both
parks.

5.3.3 Nature Relatedness Between Zones
Analysis between zones was conducted to determine if there is any difference in Nature
Relatedness between Recreation and Environmental zone types, both within and between parks.
No significant difference (χ2=1.502, df =3, p = 0.682) in participant Nature Relatedness
between zone types was found (Fig. 5.15). This is reinforced by comparing zone types against
each other (see Table 5.8), although, it appears Nature Relatedness is higher in Environmental
zones (Md = 24) than in Recreation zones (Md = 23), but within and between parks, there is no
significant difference (Fig. 5.15; Table 5.8).
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Figure 5.15. Boxplot displaying difference of participant Nature Relatedness scores between
zone types in both parks.

Table 5.8. Comparison of z scores of participant Nature Relatedness scores between zone type
of both parks.

Woodman Point Rec
Woodman Point Env
Mundy Rec
Mundy Env

Woodman Point
Rec
0.798
-0.205
-

Woodman Point
Env
-0.313

Mundy
Rec
0.83

Mundy
Env
-

5.3.4 Visitor Characteristics
Nature relatedness was also assessed against the visitor characteristics collected to determine
if any of those characteristics had a statistically significant relationship with Nature
Relatedness within the parks. As there is no significant difference in Nature Relatedness
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between the parks (see Figs. 5.14 and 5.15; Table 5.8), and the focus of this study on perceived
naturalness, information on relationships between those characteristics and Nature Relatedness
are included within the supplementary document to this thesis. However, it should be noted
that several visitor characteristics did influence nature relatedness in both Woodman Point (age,
gender and frequency of visit) and Mundy (number of zones visited).

5.4 Relationships Between Tested Variables
5.4.1 Perceived Naturalness and Nature Relatedness
The relationship between perceived naturalness and nature relatedness was assessed using
Spearman’s rho correlation. At both Woodman Point and Mundy, there was a very weak,
positive relationship between the two variables (Woodman Point: rho = 0.049, n = 161, p =
0.537; Mundy: rho = 0.068, n = 235, p = 0.296). This relationship indicates that higher levels
of perceived naturalness are weakly associated with higher levels of nature relatedness at both
parks. The scatter graphs (Figs 5.16 and 5.17) indicate that not all responses followed this trend,
with high perceived naturalness also relating to low nature relatedness, and vice versa.
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Figure 5.16. Scatter graph showing relationship between perceived naturalness and Nature
Relatedness in respondents at Woodman Point Regional Park.

Figure 5.17. Scatter graph showing relationship between perceived naturalness and Nature
Relatedness in respondents at Mundy Regional Park.
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5.4.2 Perceived Naturalness and Perceived Park Benefits
Relationships between perceived naturalness and perceived park benefits were also tested using
Spearman’s rho correlation. The results of this are shown in Table 5.9 (scatter graphs are
presented in the supplementary document to this thesis), and indicate that all park values have
a weak to moderate positive relationship with perceived naturalness at both parks. This
suggests that perceived naturalness ratings tend to be positively associated with agreement that
the park offered the benefit listed.

Table 5.9. Spearman’s rho Correlation Coefficient between Perceived Naturalness and
Perceived Park Benefits at both study sites.
Park Benefit
Access Natural Experiences
Escape the Urban Environment
Find Peace and Solitude
Learn about Nature
Appreciate Biodiversity
Appreciate Scenic Beauty
Connect with Nature
All values, p = <0.01

Perceived Naturalness
Woodman Point
Mundy
0.300
0.363
0.257
0.372
0.244
0.366
0.217
0.266
0.264
0.236
0.192
0.221
0.265
0.252

5.4.3 Nature Relatedness and Perceived Park Benefits
Spearman’s rho was used to determine the relationship between Nature Relatedness and
perceived park benefits. Table 5.10 shows these results (scatter graphs available in
supplementary document), which indicate a weak to moderate positive relationship between
Nature Relatedness and perceived park benefits. This suggests that a high participant Nature
Relatedness score is associated with agreement of the park offering the listed benefit.
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Table 5.10. Spearman’s rho Correlation Coefficient between Nature Relatedness and perceived
park benefits at both study sites.
Park Benefit
Access Natural Experiences
Escape the Urban Environment
Find Peace and Solitude
Learn about Nature
Appreciate Biodiversity
Appreciate Scenic Beauty
Connect with Nature
All values, p = <0.01

Nature Relatedness
Woodman Point
Mundy
0.296
0.259
0.216
0.170
0.221
0.201
0.368
0.382
0.361
0.404
0.219
0.241
0.278
0.387
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6. Discussion
This study investigated if urban setting is associated with perceived naturalness and Nature
Relatedness in protected areas. It was found that perceived naturalness of the park may be
influenced by urban setting, however, Nature Relatedness may not be influenced by urban
setting. Mundy Regional Park was perceived as more natural than Woodman Point Regional
Park, with Nature Relatedness being the same between the two parks. Mundy contains less
obvious human influence and is located on the urban fringe, compared to Woodman Point
which has more conspicuous human influence and located within a highly developed urban
location. Therefore, it appears that location in an urban setting and human influence may
negatively impact perceived naturalness. Several visitor characteristics also appear to have
influenced this result, with gender, residence, number of and type of zones visited all
influencing perceived naturalness in at least one of the parks. While this study is constrained
by the limited data collected, it can provide an indicator for visitors to those parks, with more
than half of observed visitors participating (see Table 5.1).

6.1 Visitor Characteristics
Woodman Point respondents mostly came from southern regions of the Perth metropolitan
area, close to the park. In contrast, most respondents at Mundy came from across the Perth
metropolitan region (Fig. 5.2). This suggests Mundy attracts a broad population, whereas
Woodman Point is mostly used by locals, which influences why people are going to the parks
and how natural the parks are perceived to be, supported by Hull et al. (2001) and McMahan
et al. (2016). Woodman Point respondents were mostly in their late 30’s or early 40’s, with
roughly an even gender split (see Table 5.2). The most popular activities (Fig. 5.4a) suggest
Woodman Point is used primarily by the respondents casually, with most visitors exploring the
range of landscapes the park offers (see Table 5.3). The high frequency of use of Woodman
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Point reported by the respondents (Fig. 5.6), combined with location data (Figs. 5.1; 5.2 & 5.3)
suggest this park is used for recreation in a natural setting; with morning or afternoon walks,
relaxing and sightseeing being common. This shows Woodman Point is providing a connection
to nature that people in cities can benefit from (see Bolund & Hunhammar 1999; Shanahan et
al. 2015b). Respondents at Mundy were mostly younger, in their late teens or early 20’s also
looking for recreation in a natural setting (see Tables 5.2 & 5.3). Despite the most popular type
of activities undertaken being the same as at Woodman Point (Fig. 5.4b), it could be argued
those activities are more physically demanding than at Woodman Point because of the terrain.
The visitors in this study that identified as coming from the Perth metropolitan region, came
from a broader cross section than Woodman Point (see Fig. 5.2). This is reinforced by the
proximity data, with a larger proportion of respondents indicating they travelled more than 5
km to reach the park (Fig. 5.3).
Respondents that visited Mundy explored less of the park than respondents at Woodman Point,
but proportionately more people visited ‘Environmental zones only’, with proportionally less
respondents visiting both types of zones at Mundy than at Woodman Point (see Table 5.3 &
Fig. 5.5). This is likely due to zone size, accessibility, available facilities and the proportion of
zone type within the park (see Fig. 3.02; 3.03 & Table 3.3). Woodman Point has more
Recreation zones than Mundy, attracting people with free barbeque facilities, playgrounds,
cafes, large lawn areas for sitting and playing, and large carparks close to those zones (see Figs.
3.05; 3.06). Mundy has very few Recreation zones, both small in comparison to the size of the
park (see Fig. 3.08). Limited picnic facilities are available, as well as limited toilet and parking
facilities (see Figs. 3.09a & 3.09b). This suggests people are going to Mundy to explore, visit
the waterfall and appreciate nature rather than visiting for the Recreation zones, which can be
experienced anywhere.

82

These data suggest Mundy attracts visitors from a wide area seeking experiences of nature,
whereas Woodman Point attracts visitors interested in recreation opportunities in a local park.
According to this data, Mundy Regional Park receives 12,629 unique visitors a year, only
marginally lower visitation than at Woodman Point, estimated at 13,951 unique visitors per
year (see Table 5.2). Residence location (Fig 5.2) and visitation frequency (Fig. 5.6) suggest
visitors make considerable effort to access Mundy Regional Park, compared to Woodman
Point, which appears to be used as a local park; requiring less effort to reach and more focus
on recreation in a natural setting. This is important as local visitors who are familiar with a
natural landscape, may perceive that landscape as more natural than people who live further
away and are unfamiliar with that site (Hull et al. 2001; McMahan et al. 2016).
One of the most interesting aspects of data collection at Woodman Point was the response rate
for completed surveys (see Table 5.1). The final response rate was much lower than at Mundy
and lower than expected. Non-respondents at Woodman Point may not have been willing to
complete the questionnaire because of their intention to visit. Most respondents reported
visiting the park frequently, with walking and relaxing listed as the most common activities.
The reasons for this could be related to those participants, mostly locals, exhibiting a strong
sense of place, or ownership of the park, and a subsequent invasion of their park (Rossi et al.
2016; Seddon 1972). The low response rate could also be due to urban setting, as time for park
based recreation in daily life may be limited. Respondents at Woodman Point appear to use
this park for recreation in a local natural setting, allocating limited leisure time to be there.
This time may be precious, as it has been argued (Cox et al. 2017; Jorgensen et al. 2002; Lin
et al. 2014) that urban residents have limited contact with nature, and so Woodman Point
provides respondents this opportunity for contact with nature.
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6.2 Perceived Naturalness
The results of this study indicate that respondents perceived Mundy to be marginally more
natural than Woodman Point (see Fig. 5.7). This result correlates with previous studies that
explicitly question respondent perceived naturalness of greenspace (see Carrus et al. 2013; Hur
et al. 2010; Kardan et al. 2015; Lamb & Purcell 1990; McCormick et al. 2015; McMahan et al.
2016; Özgüner & Kendle 2006). Additionally, the studies by Carrus et al. (2013) and Özgüner
& Kendle (2006) also addressed perceived naturalness of urban greenspace. Those authors
found that urban greenspace and landscaped parks are perceived as less natural than peri-urban
greenspace and more natural parks, based on their composition and surroundings. Those
findings are supported by this study (see Fig. 3.04 & 5.7). Woodman Point is in a more urban
location and more landscaped than Mundy. That landscaped style appears to contribute to the
participants’ rating of lower perceived naturalness of Woodman Point; more human influence
results in lower perceived naturalness. An important note is that Woodman Point was still
perceived as natural on the scale provided, despite being perceived as less natural than Mundy.

The results of perceived naturalness of the two parks in this study would most likely have been
influenced primarily by vision and sound, the two primary senses that determine perceptions
of environments (see Johansson et al. 2014, 29-30; Kardan et al. 2015; Krause 2002). Mundy
is dominated by tall trees, whereas Woodman Point is more defined by understorey, and smaller
trees. The presence of trees may influence perceived naturalness, as presence and height of
trees influences landscape preference (Gundersen & Frivold 2008; Purcell & Lamb 1998;
Shanahan et al. 2015c), and landscape preference influences perceived naturalness (Herzog et
al. 1982; Ode et al. 2009; Purcell & Lamb 1998; Ulrich 1986). Moreover, Woodman Point
contains internal roads, shares a large boundary with a major road and borders an industrial
area (see Appendix B). These components have the potential to create a large amount of non-
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natural noise. Mundy also shares borders with two main roads, however these borders cover
less distance also being further away from identified visitor hotspots (see Fig. 3.08). Mundy
also contains no internal roads for public vehicle use and less carparks. Traffic noise can be
heard at both parks, however, more non-natural noise, as well as lower vegetation height may
have contributed to Woodman Point being perceived as less natural than Mundy. This is also
reflected in where respondents came from within Perth (see Fig. 5.2). Mundy visitors travel
further towards the urban fringe, giving the impression of leaving the city, compared to
respondents at Woodman Point.
The difference in perceived naturalness between sites may have also been impacted by visitor
characteristics. As argued previously, there are many factors that can influence perceived
naturalness (for example see Buijs et al. 2009; Herzog et al. 2000; Kaplan & Herbert 1987;
Newsome & Lacroix 2011 319; Tyrväinen et al. 2003; Yu 1995). In this study, several visitor
characteristics were found to have a relationship with perceived naturalness in at least one of
the parks (see Table 5.5). The results of this study support the findings of another recent study
(Ode Sang et al. 2016) suggesting gender influences perceived naturalness (see Table 5.5; Fig.
5.9). Additionally, the results of the current study appear to support views in the literature (see
Hughes 2013; Hull et al. 2001; Ittelson et al. 1974, 113-114) arguing where people live
influences perceived naturalness. This study found living closer to the park increased
participant perceived naturalness ratings (see Table 5.5; Fig. 5.10). Location in the Perth
metropolitan region did not show a relationship with perceived naturalness, suggesting more
data is required to determine if residence location does affect perceived naturalness. Age and
visitation frequency also had no significant relationship with perceived naturalness in this study
(see Table 5.5). This contrasts with current literature, which suggests age (Ode Sang et al.
2016) and familiarity (McMahan et al. 2016) do influence perceived naturalness. Hull et al.
(2001) suggest residential proximity to parks increases tolerance of human influence as being
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natural, compared to visitors from further away who view human influence as degrading the
naturalness of parks. This finding that proximity increases tolerance of human influence
suggests proximity to a park increases perceived naturalness, which aligns with the findings at
Woodman Point (see Fig. 5.10). There appears to be no research determining if how much of
a park is accessed influences perceived naturalness, yet, this study found that lower perceived
naturalness rankings were generally related to more of the park being accessed, although only
in one of the study sites (see Fig. 5.13; Table 5.7).
This study also indicates the respondents identified no difference in perceived naturalness
between Recreation or Environmental zone types within the same park (see Fig. 5.8). This was
unexpected. Recreation zones in both parks are by definition, different in composition to
Environmental zones, however, Recreation zones still contain natural elements (for example
lawn, native and exotic plant species all of which have been landscaped), which may have
influenced people to indicate a higher perceived naturalness rating. Despite not being native,
those natural elements are still biotic components. Some authors (Lamb & Purcell 1990;
Özgüner & Kendle 2006) have suggested the presence of such biotic components, whether
native, exotic or out of place, are still perceived as natural. However, the presence or absence
of biotic components is not the only consideration in determining perceived naturalness of the
two zone types considered. A respondents’ definition of what is natural appears to have also
influenced their perception.

The Recreation zone type was rated more natural at Mundy than Woodman Point, reflecting
the different management presence at the two sites (see Fig. 5.8). Yet, the median score for the
Recreation and Environmental zone types were the same within both parks. This would imply
that the respondents’ definition of natural does not align with what is scientifically considered
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natural. Furthermore, as surveying was undertaken, at least one person per day asked for a
definition of biodiversity. This information all points towards a lack of knowledge about the
natural environment in that park. Dallimer et al. (2012) and McCormick et al. (2015) also
found a disconnection between ecological naturalness and perceived naturalness in their
studies. They concluded the disconnection may be due to a lack of knowledge and awareness
of the environment and the services it provides. The lack of knowledge and awareness could
also be the reason for the difference in this study. This can also be linked back to the Nature
Myth (Budiansky 1995) and extinction of experience (Miller 2005) described earlier, as regular
interaction with nature in urban environments appears to be limited (Cox et al. 2017). As people
are becoming more urbanised, with less frequent or less daily connection to nature, it appears
views on what nature is. Therefore, in cities, it is important that environmental education is
integrated through both formal (such as education curricula and community education) and
informal (such as interpretive signage) education to ensure the public interact more with nature
and become more aware of the benefits it can provide (such as those described by Costanza et
al. 1997).
Greater perceived and ecological naturalness of an area is related to greater well-being and
health benefits gained from those areas. Those relationships were first researched by
psychologists such as Ulrich in 1979 and Kaplan & Kaplan in 1983. Recent studies (for
example Foo 2016; Dallimer et al. 2012; Fuller et al. 2007; Hoyle et al. 2017; Maller et al.
2005; Maller et al. 2009; Nielsen & Hansen 2007; Shanahan et al. 2015a; Shanahan et al.
2015b; Van den Berg et al. 2015) have expanded on this, studying the relationship between
perceived and or ecological naturalness (some of those studies use synonyms for naturalness,
such as vegetation and biodiversity) and restorativeness, well-being and health benefits. The
above listed studies all found a positive relationship between those factors; higher ecological
and or perceived naturalness resulted in higher restorative effect, increased well-being and
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health benefits gained from the site. The findings of that research can be applied to the current
study.
The restorative effect and well-being benefits of areas perceived as more natural are likely
greater than in areas perceived as less natural. The perceived and estimated ecological
naturalness scores at both study sites are not drastically different (between and within parks),
both on the natural side of the scale (see Figs. 5.7, 5.8, see also sections 3.5.6 and 3.6.6 of this
thesis). This correlates with Purcell et al.’s (1994) argument that people can easily identify
naturalness at the extremes (urban versus non-urban or remote area), but find it difficult to
distinguish landscapes in-between. Despite this, both parks may still offer health and wellbeing benefits, although it appears Mundy may offer greater health and well-being benefit,
being perceived as more natural than Woodman Point (see Fig. 5.7). This is important for land
managers and urban planners because of the well-established research asserting that more
natural (both perceived and ecological) areas offer greater restorative, well-being and health
benefits in cities (for example see Fuller et al. 2007; Shanahan et al. 2015a; Ulrich 1979).
Therefore, natural greenspaces are required in cities, rather than clearing an area and then
constructing a landscaped park. However, this study indicates that human influence does not
drastically reduce perceived naturalness. Although this is likely due to the study sites both
being natural parks (with most of both parks being classified as Environmental zone type, see
Figs. 3.02, 3.03; Table 3.3), instead of comparing a landscaped park (such as a botanic garden
that would have more human influence) to a natural park. In this study, human influence
(including urban setting) appears to have a relationship with perceived naturalness; with a more
urban park, such as Woodman Point, perceived as less natural than a peri-urban park, such as
Mundy.
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6.3 Nature Relatedness
No difference in Nature Relatedness was expected between the two sites. Broadly, Nature
Relatedness is based on how connected people feel to the environment they are in, relating to
cognitive, affective and experiential aspects of this relationship (Nisbet et al. 2009). The data
(see Fig. 5.14) revealed no significant difference in Nature Relatedness between participants at
the two parks, with the median result the same. This may be because the park people are visiting
does not influence their connection to nature, rather, that connection is influenced by something
more personal. The short form of the Nature Relatedness scale used in this study (NR-6) has a
possible maximum score of 30. Therefore, median scores of 23 at both parks (see Fig. 5.14)
suggest a high Nature Relatedness (or connection to nature).

People who visit parks have an interest and therefore investment in nature. Lin et al. (2014)
and Shanahan et al. (2015c) also came to this conclusion (both also using the Nature
Relatedness scale), where the driving factor for people visiting parks was a high connection to
nature and willingness to travel further to visit parks (evident in the Mundy respondent data,
see Figs. 5.2 & 5.3). The results of those two studies can be applied to both natural and
landscaped parks. High Nature Relatedness scores are reported to be associated with positive
well-being, purpose in life, autonomy and, environmental concern and behaviour (Nisbet &
Zelenski 2013; Nisbet et al. 2009; Zelenski & Nisbet 2014). Most important of these traits, for
this study, is environmental concern and behaviour. The results from this study show that the
participants visiting both Woodman Point and Mundy are more likely to exhibit environmental
concern and behaviours. No difference in Nature Relatedness between parks suggests that
individual Nature Relatedness (connection to nature) is not influenced by the site, but rather by
personal experience. Furthermore, figures 5.16 and 5.17 show Nature Relatedness may
influence perceived naturalness in this study, although this relationship is negligible.
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Nevertheless, it seems a higher connection to nature exhibited by a respondent resulted in that
respondent perceiving the park they were visiting to be more natural.

6.4 Perceived Park Benefits
The correlation data involving perceived park benefit (Tables 5.9, 5.10) show moderate
positive relationships with perceived naturalness and Nature Relatedness. The original study
(Moyle and Weiler 2017) separated the perceived benefits into three categories. The seven
perceived benefits selected for this study fall into two of those categories, personal experiential
and personal higher-order. The first of those two categories relate to what visitors see and do
in a park, whereas the second relates to ongoing visitor experiences with nature in parks. In
their study, Moyle and Weiler (2017) found that all the listed perceived benefits were
favourably viewed by visitors and non-visitors alike, however they did not determine which
are most important in defining a natural experience for visitors.

At Mundy, the strongest relationship between perceived benefit and perceived naturalness was
with the Escape the Urban Environment response (see Table 5.9). This suggests that
respondents perceived the naturalness of this park in relation to its setting, away from more
urban areas. At Woodman Point, perceived naturalness was associated most with the Access
Natural Experiences response (see Table 5.9). This suggests respondents associated
naturalness at Woodman Point with being able to access a natural environment. Both of those
perceived benefits are categorised by Moyle and Weiler (2017) as personal experiential
benefits, meaning people see those benefits as important to themselves at that point in time.
Consequently, respondents saw those benefits as the most important to a natural experience,
with it being implied that people visit a park for a natural experience. Respondents in this
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study, therefore, are going to Mundy to escape the urban environment, whereas respondents
are visiting Woodman Point as their source of contact with nature within an urban environment.
This is supported by Cox et al. (2017), Jorgensen et al. (2002) and Lin et al. (2014) who all
suggest residents in urban locations have limited contact with nature, supplemented through
interaction with local parks.
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7. Conclusion
7.1 Research Conclusions
This project set out to determine if urban setting influences perceived naturalness and nature
relatedness in protected areas within a city environment. People visiting two parks within the
Perth metropolitan region were asked to complete a questionnaire in-situ. The parks were
chosen because they contrast in their urban setting location and extent of management
presence. Respondents indicated that an urban park (Woodman Point) is perceived as less
natural than a peri-urban park (Mundy). Despite varying levels of human influence in different
zones within the parks, perceived naturalness between zones within the parks was found to be
the same. Respondents at each park reported the same Nature Relatedness rating, suggesting
connection to nature is not affected by the park they were in.
The results of this study indicate that:
(1) urban greenspace in a less-dense urban location is perceived as more natural, however
greenspace in urban and peri-urban locations is still considered natural;
(2) management and human influence of urban greenspace within a park does not greatly
diminish the perceived naturalness of that space;
(3) a discrepancy between ecological and perceived naturalness suggests a visitor knowledge
gap and a potential need for more effective environmental education can close this gap and
ensure a clear understanding of the need for conservation of ecologically natural areas;
(4) urban greenspace perceived as natural, despite their ecological naturalness, still provide
personal benefits; and
(5) individual connection to nature is not significantly defined by the park location visited.
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Urban planners and land managers could use the results of this study in city development.
Previous research has shown landscaped urban greenspace is perceived as less natural than
natural urban greenspace, with greater benefit being gained from urban greenspace perceived
as more natural. This research suggests that management and human influence do not appear
to greatly diminish the perceived naturalness of urban greenspace in a given urban setting, but
that different urban settings may influence perceived naturalness of parks. Therefore, when
considering new urban developments, land could be preserved from urban development for the
retention of natural urban greenspace. A management plan (including consideration for
surrounding land) could be a priority to ensure that greenspace provides the maximum
community benefit. A management plan could also focus on providing education opportunities
within that greenspace, to allow users to better understand and appreciate nature.

7.2 Future Research Considerations
Several recommendations can be made for future research on this topic. On data collection,
more people collecting data would allow a greater sample population. The current study had
only one person collecting data, this was to ensure consistency when approaching people. More
people seeking respondents would likely result in greater number of responses.
Another aspect of data collection for future research is to make the intention of the surveying
process clearer. As reported, there was difficulty in engaging some potential respondents. Some
respondents indicated they were unsure of the intention of the researcher, despite wearing
university branded clothing. Methods to avoid this would be to wear more obviously branded
university or agency clothing, or establishing a booth (although this would reduce the mobility
of the researcher).
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Further studies should also consider assessing perceived naturalness of newly designated urban
greenspace. This study assessed two parks that have been gazetted for at least 27 years. As
global urban development reaches further, it is important to assess how people perceive the
naturalness of urban greenspace in those new developments.
Another recommendation would be to assess perceived naturalness over different seasons.
Landscapes are dynamic, reacting to seasonal changes. Popularity of urban greenspace also
changes between seasons. Therefore, completing field work between different seasons would
not only assess if season affects perceived naturalness, but a larger response would also be
expected.
A final recommendation would be to assess perceived naturalness of natural urban greenspace
in other landscapes within a city. For example, this study analysed a coastal park and a forested
park. Analysing perceived naturalness of other natural landscapes, such as wetland and riparian
areas, would add to the body of literature and allow better comparisons with other studies
around the world.
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Appendix A – Questionnaire and Information Letter
Perceived Naturalness and Nature Relatedness Questionnaire

1. Using the scale provided, please rate how natural you believe this area to be:
1

2

3

4

5

6

Completely
Artificial

7
Completely
Natural

2. For each of the following benefits, please rate the extent to which you agree or disagree that this
park offers that benefit, using the scale below. Please respond as you really feel, rather than how
you think “most people” feel:

Strongly
Disagree
Access Natural Experiences
Escape the Urban Environment
Find Peace and Solitude
Learn about Nature
Appreciate Biodiversity
Appreciate Scenic Beauty
Connect with Nature

Disagree

Neutral

Agree

Strongly
Agree

I feel very connected to all living things and the earth.

My relationship to nature and the environment in this park is an important part of who I am.

I take notice of wildlife in this park.

My connection to nature and the environment in this park is a part of my spirituality.

I always think about how my actions in this park affect the environment here.

My ideal holiday spot would be a remote, bush area.

Strongly
Disagree
Disagree

Neutral

Agree

Strongly
Agree

3. For each of the following, please rate the extent to which you agree with each statement, using the scale below. Please respond as you really feel, rather
than how you think “most people” feel:
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Age:
18-24

25-34

35-44

45-54

55-64

65-74

75+

Identified Gender (Leave blank if not identified as either Male or Female):
Male

Female

Residence:
If permanent residence within Australia, Postcode: _____________
If visiting Australia, country of residence: _____________________

What activities did you do in this park today (Please select all that apply):
Sightseeing

□

Walking/Hiking

□

Cultural/Heritage Site Viewing

□

Running

□

Cycling

□

Mountain Biking

□

Dog Walking

□

Playground Use

□

Picnicking/Barbequing

□

Photography

□

Relaxation

□

Wildlife Watching

□

Other (Please Specify):___________________

What zones of the park have you visited today? (see map):

On average, how often do you visit this park:
More than once a day □

Once every 2 weeks

□

Once every 2-3 years

□

Once a day

□

Once a month

□

Once every 3-5 years

□

3-4 times a week

□

Once every 6 months

□

Once every 5-10 years □

1-2 times a week

□

Once a year

□

First time

Any other comments:

□
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END OF SURVEY
Thank you for your Participation
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Information Letter

Perception of Naturalness and Connection to Nature in Urban
Parks
Dear Participant
The purpose of this project is to determine if urban setting influences perception of naturalness
and connection to nature within this park. Perception of naturalness is defined as how natural
you believe this area to be, and connection to nature is defined as how you feel about nature in
general.
To help us achieve this, we ask you to complete a brief survey. The survey will ask about your
experiences in the park today and general feelings about this environment. The survey also
includes questions about your age, gender, residence postcode or country of residence, reason
for visit, what areas of the park you have visited today and frequency of park visits.You can
choose not to answer any of the questions on topics sensitive to you.
You can decide at any time to withdraw your consent to participate in this research.
My supervisors and I are happy to discuss with you any concerns or questions you may have about
this study.
Contact details are as follows:
Supervisor
Michael Hughes
9360 7516
m.hughes@murdoch.edu.au

Supervisor
David Newsome
9360 2614
d.newsome@murdoch.edu.au

Researcher
Alexis Krapez
0406579573
32006338@student.murdoch.edu.au

If you wish to receive feedback, it can be provided by contacting any one of the above listed people.
Results will be made available in December 2017 through the Murdoch University Library and the
Department of Parks and Wildlife.
Sincerely
Alexis Krapez

This study has been approved by the Murdoch University Human Research Ethics Committee
(Approval 2017/066). If you have any reservation or complaint about the ethical conduct of
this research, and wish to talk with an independent person, you may contact Murdoch
University’s Research Ethics Office (Tel. 08 9360 6677or e-mail ethics@murdoch.edu.au).
Any issues you raise will be treated in confidence and investigated fully, and you will be
informed of the outcome.
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Appendix B – Field Maps
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Appendix C - Methods
Surveying park visitors
Being mobile was essential to obtaining visitor responses and data in the parks. Researcher
mobility within and between the zones allowed for a greater response rate than being static.
However, hotspots were identified within each zone, with greater numbers of people
congregating in these areas. Four clipboards were utilised to allow multiple responses,
simultaneously. Upon identification of people leaving the park or zone, they were asked to
complete the questionnaire. Initial contact consisted of asking the potential respondents a
prepared statement, which was consistent between all participants:
“Hi guys, how are you today? My name is Alexis, I’m from Murdoch
University. We’re doing a research project on visitor perceptions in this park.
Just wondering if you’d be interested in filling out a survey?”
This method of approaching people could have had an impact on whether a potential participant
was willing to complete the questionnaire, as initial contact has been determined as important
(Horneman et al 2002, 54, 58). Another factor that could have influenced public potential to
participate is the appearance of the researcher. This was recognised before field work had
begun, along with the influence of approach; therefore, it was determined that a professional
approach and appearance was essential. A university branded polo shirt, along with a university
branded lanyard, holding university identification were deemed essential in visual recognition
by the public. Hiking pants and boots were also worn, with a backpack holding spare
questionnaires and other relevant supplies.
After the initial interaction, respondents that were unwilling to participate were thanked for
their time, ending that engagement. People that were willing to complete the questionnaire
were either handed a clipboard with a copy of the questionnaire, or if they were unable to
complete, but still willing to participate, the questionnaire was completed in an interview style.

110

At this point it was also made clear that the participants did not have to answer any questions
they did not feel comfortable in answering. Also highlighted at this point was a question
towards the end which required participants to refer to a map in the researcher’s possession
(see Appendix B). Other park visitors walking past the researcher while the questionnaire was
being completed were unable to complete a questionnaire if no more clipboards were available.
This was also the case if a respondent was asking a question at the time of completing, or, if
the reference maps were being used. People that walked past the researcher without being asked
to complete the questionnaire were still counted towards a total visitors observed count (see
Table 5.1). The questionnaire took less than five minutes to complete, with the participant
usually engaging in conversation and observing their surroundings while completing it. Upon
completion, an information letter was offered to the participant, explaining what they had done
and why, contact details if they requested any feedback, and how to obtain the data at the end
of the study (see Appendix A). Once a participant had completed the questionnaire, another
potential participant was sought.
Field notes
A journal of observations (field notes) was kept through the study period, noting anything of
significance. At Woodman Point Regional Park the most notable observation is the lower than
expected total observed visitors count (see Table 5.1). One of the reasons for selecting
Woodman Point was its reputation as the most visited Regional Park in Perth. However, as also
indicated by the results, visitation to Woodman Point appeared low. The two cafes within the
park were usually a good indicator of expected visitation; closing early indicated low numbers
were expected for that day. It was also identified from discussion with staff at those cafes, that
rainy and cold weather also usually indicated low expected visitation. There were also two days
of sampling at Woodman Point, both Sundays, that had major public events on the same day;
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a charity run in Perth city and a national football game between the two local teams. The café
staff indicated those events usually result in lower visitation numbers.
It was also identified at Woodman Point Regional Park, when the public identified the
researcher from a distance (without knowing the intention) they avoided interaction by walking
away or becoming busy when they were approached. Most non-respondents indicated they
didn’t have the time or interest in completing the questionnaire, even before knowing how long
it would take. Non-respondents were still counted to determine a total survey response rate.
Some people that identified as being initially hesitant indicated they thought the researcher was
from a charity or looking for money, which may have turned people away on first impression.
Despite this, those people that were initially hesitant, aggressive even, usually engaged in a
conversation both during and after completing the questionnaire, even if they had previously
indicated time constraints.
At Mundy Regional Park, it was recognised that several areas receive high visitation, with other
areas receiving none. Additionally, large sections of track are in a very poor condition, a result
of foot-traffic wear, water erosion and (possible) illegal vehicle and horse access. There was
also observed illegal activity at Mundy Regional Park. This ranged from minor offences, such
as most visitors not adhering to keeping their dog on a lead, through to major offences, such as
bordering residences appropriating parts of the park as private property and evidence of illegal
clearing and poisoning of trees, possibly to increase scenic views.
Data Analysis
Collected data was stored in colour coded lever arch files, separated by zone type. Data entry
occurred at the end of each data collection day, using a numerical code established before
surveying began. Perceived naturalness scores were coded between 1 to 7, as indicated by
respondents. Perceived benefit, Nature Relatedness and Visitor Characteristic information was
coded differently Perceived benefit and Nature Relatedness responses were assigned a number
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ranging from 1 to 5, with 1 and 2 referring to negative responses, 3 neutral responses and 4 and
5 to positive responses. Visitor characteristics were coded as they appeared in the questionnaire
(see Appendix B), with responses for postcodes and country of residence entered as they
appeared.
Descriptive statistics were obtained using Microsoft Excel™, collecting means, medians,
modes, total counts and standard deviations. Age and gender data were coded as they appeared
on the questionnaire and residence data entered as participants indicated on questionnaires, but
then coded based on global location, proximity to Perth city and proximity to the parks (see
Figs. 5.1; 5.2 & 5.3). Zone data was modified into type of zone visited (Recreation only,
Environmental only and Both) and number of zones visited (see Table 5.3 & Fig. 5.5). For ease
of analysis, Natural Environmental Use and Conservation & Protection zone types were
collapsed to a single Environmental zone type. The justification for this being those two zone
types comprise similar human influence, as well as lower visitation than Recreation zones.
Frequency of visit data was collapsed from twelve categories to five, for ease of analysis (see
Fig. 5.6).
IBM® SPSS® was used to analyse the data, using non-parametric tests. This method was used
as the data collected was ordinal, also expected to have non-parametric distributions. KruskalWallis and Mann-Whitney U tests were used as well as Spearman’s rho correlation tests. These
tests were to determine is any relationships exists between all the factors tested, using both the
ordinal and categorical data.
Cronbach’s Alpha was used to determine the internal validity of the nature relatedness scale
used in surveying. A similar analysis of the Nature Relatedness scale had been conducted by
the original authors (see Nisbet et al. 2009; Nisbet & Zelenski 2013).
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Supplementary Results
Perceived Naturalness – Visitor Characteristics
Woodman Point
Table 1. Descriptive data for Perceived Naturalness at Woodman Point Regional Park,
grouped by Age, Residence and Residence within Perth (by sector).
Perceived Naturalness
Woodman Point
Visitor Characteristic
Age

n

Md

18-24
25-34
35-44
45-54
55-64
65-74
75+

12
26
35
30
25
25
5

5
5
5
5
5
5
6

Perth
Western
Australia
Australia
International

138

5

3
9
8

5
6
5.5

Residence

Residence - Perth Sector
Northern
Southern
Eastern
Fringe

11
109
11
7

5
5
5
5

χ2
2.425

df
6

p-value
0.877

2.349

3

0.503

2.63

3

0.452

2

Table 1 continued. Descriptive data for Perceived Naturalness at Woodman Point, grouped by
Number of zones visited and Visitation frequency.
Perceived Naturalness
Woodman Point
Visitor Characteristic
Visit - Number of
Zones

n

Md

1
2
3
4
5
6
9
10

28
69
29
18
5
7
2
1

5
5
5
5
6
4
4.5
4

At least once a day
At least once a week
At least once a month
At least once a year
Less than once a year
First time

21
51
34
20
6
29

6
5
5
5
5
5

Visit - Frequency

χ2

df

p-value

13.104

7

0.07

7.623

5

0.178

3

Figure 1. Boxplot of Perceived Naturalness scores at Woodman Point Regional Park, grouped
by Age.

Figure 2. Boxplot of Perceived Naturalness scores of Woodman Point Regional Park,
grouped by Residence.
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Figure 3. Boxplot of Perceived Naturalness scores at Woodman Point Regional Park, grouped
by Residence within Perth.

Figure 4. Boxplot of Perceived Naturalness scores at Woodman Point Regional Park, grouped
by Number of zones visited.

5

Figure 5. Boxplot of Perceived Naturalness scores at Woodman Point Regional Park, grouped
by Visitation frequency.

Residence Proximity

Residence - Perth Sector

Residence

Gender

Visitor Characteristic
Age

Nature Relatedness
Woodman Point

<5km
>5km

Northern
Southern
Eastern
Fringe

Perth
Western Australia
Australia
International

Male
Female

18-24
25-34
35-44
45-54
55-64
65-74
75+

83
54

11
110
10
7

138
3
9
8

83
78

12
25
35
30
26
25
5

n

23
23

24
23
23.5
22

23
25
23
23.5

23
24

21
22
23
24
24.5
24
22

Md

2.433

0.482

χ2
13.579

3

3

df
6

2,276.00

3,914

U

0.155

2.299

z

0.877

0.487

0.923

0.021

p-value
0.035

0.014

r

Table 2. Descriptive data for Nature Relatedness at Woodman Point Regional Park, grouped by Age, Gender, Residence, Residence in Perth (by
sector) and Residence Proximity.
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Visit - Frequency

Visit - Number of
Zones

Visitor Characteristic
Visit - Zone Type

Nature Relatedness
Woodman Point

At least once a day
At least once a week
At least once a month
At least once a year
Less than once a year
First time

1
2
3
4
5
6
9
10

Rec
Env
Both

21
52
33
20
6
29

28
68
30
18
5
7
2
1

22
8
129

n

24
24
23
21.5
24
23

23.5
23
23.5
23.5
26
23
23.5
30

24
22.5
23

Md

11.141

6.129

χ2
0.463

5

7

df
2

U
z

0.049

0.525

p-value
0.794

r

Table 2 continued. Descriptive data for Nature Relatedness at Woodman Point, grouped by Type of zone visited, Number of zones visited and
Visitation frequency.
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8

Figure 6. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Age.

Figure 7. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Gender.
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Figure 8. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Residence.

Figure 9. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Residence in Perth.
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Figure 10. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Residence Proximity.

Figure 11. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Type of zone visited.
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Figure 12. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Number of zones visited.

Figure 13. Boxplot of Nature Relatedness scores at Woodman Point Regional Park, grouped
by Visitation frequency.

Residence Proximity

Residence - Perth Sector

Gender

Perceived Naturalness
Mundy
Visitor Characteristic
Age

<5km
>5km

Northern
Southern
Eastern
Fringe

Male
Female

18-24
25-34
35-44
45-54
55-64
65-74
75+

82
126

46
51
49
61

120
119

63
52
48
28
24
23
1

n

6
6

6
6
6
6

6
6

6
5
6
6
6
6
5

Md

1.896

χ2
3.082

3

df
6

5,636

7,412

U

1.171

0.537

z

0.241

0.594

0.591

p-value
0.798

0.006

0.002

r

Table 3. Descriptive data for Perceived Naturalness at Mundy Regional Park, grouped by Age, Gender and Residence in Perth (by sector) and
Residence Proximity.

Mundy
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Visit - Frequency

Perceived Naturalness
Mundy
Visitor Characteristic
Visit - Zone type

At least once a day
At least once a week
At least once a month
At least once a year
Less than once a year
First time

Rec
Env
Both
13
25
38
51
9
104

5
43
186

n

7
6
5
6
6
6

6
6
6

Md

9.087

χ2
1.935

5

df
2

U
z

0.106

p-value
0.38

r

Table 3 continued. Descriptive data for Perceived Naturalness at Mundy Regional Park, grouped by Type of zone visited and Frequency of visit.
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Figure 14. Boxplot of Perceived Naturalness scores of Mundy Regional Park, grouped by
Age.

Figure 15. Boxplots of Perceived Naturalness scores of Mundy Regional Park, grouped by
Gender.

15

Figure 16. Boxplot of Perceived Naturalness scores of Mundy Regional Park, grouped by
Residence Region.

Figure 17. Boxplot of Perceived Naturalness scores of Mundy Regional Park, grouped by
Residence Proximity.
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Figure 18. Boxplot of Perceived Naturalness scores of Mundy Regional Park, grouped by
type of zone visited.

Figure 19. Boxplot of Perceived Naturalness scores of Mundy Regional Park, grouped by
Visitation frequency.

Residence Proximity

Residence - Perth Sector

Residence

Gender

Visitor Characteristic
Age

Nature Relatedness
Mundy

<5km
>5km

Northern
Southern
Eastern
Fringe

Perth
Western Australia
Australia
International

Male
Female

18-24
25-34
35-44
45-54
55-64
65-74
75+

n

82
123

204
4
4
22

119
117

64
52
48
27
23
21
1

Md

24
23

23
25
25
22

23
24

22
23
23.5
24
24
24
28

5.53

χ2
df
12.103

3

6

7,739

4,585.50

U
z

-1.103

1.488

0.27

0.148

0.137

p-value r
0.06

-0.005

0.0062

Table 4. Descriptive data for Nature Relatedness at Mundy grouped by Age, Gender, Residence, Residence in Perth (by sector) and Residence
Proximity.
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Visit - Frequency

Visit - Number of
Zones

Visitor Characteristic
Visit - Zone Type

Nature Relatedness
Mundy

At least once a day
At least once a week
At least once a month
At least once a year
Less than once a year
First time

1
2
3
4
5
6

Rec
Env
Both

13
25
38
51
8
101

45
115
53
9
7
2

22
8
129

n

23
25
24
23
23
23

24
23
22
27
29
23

24
22.5
23

Md

11.061

12.565

χ2
4.083

5

5

df
2

U
z

0.50

0.028

p-value
0.13

r

Table 4 continued. Descriptive data for Nature Relatedness at Mundy grouped by Zone type visited, Number of zones visited and Visit
frequency.
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Figure 20. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by Age.

Figure 21. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by
Gender.
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Figure 22. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by
Residence.

Figure 23. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by
Residence Proximity.
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Figure 24. Boxplot of Nature Relatedness Scores at Mundy Regional Park grouped by Zone
Type Visited.

Figure 25. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by
Number of Zones Visited.
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Figure 26. Boxplot of Nature Relatedness scores at Mundy Regional Park grouped by
Visitation frequency.
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Figure 27. Scatterr graph dispplaying corrrelation bettween Perceived Natuuralness and
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Figure 28. Scatter graph dispplaying corrrelation bettween Perceeived Naturralness and
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man Point Regional Parrk.

24

Figure 29. Scatterr graph dissplaying coorrelation beetween Perrceived Natturalness an
nd Find
Peace and
a Solitudee perceived benefit at Woodman
W
Point
P
Regionnal Park.

Figure 30. Scatterr graph dispplaying corrrelation beetween Percceived Natuuralness and Learn
about Nature
N
perceeived beneffit at Woodm
man Point Regional
R
Parrk.
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Figure 31. Scatteer graph displaying correlation
n between Perceivedd Naturalneess and
Appreciiate Biodiveersity perceiived benefitt at Woodm
man Point Reegional Parkk.

Figure 32. Scatteer graph displaying correlation
n between Perceivedd Naturalneess and
Appreciiate Scenic Beauty percceived beneefit at Wood
dman Point Regional Park.
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Figure 33. Scatter graph dispplaying corrrelation betw
ween Perceived Naturaalness and Connect
with Naature perceived benefit at Woodmaan Point Reegional Parkk.
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Mundy

Figure 34. Scatterr graph dispplaying corrrelation bettween Perceived Natuuralness and
d Access
Naturall Experiences perceived benefit at Mundy Regional Parkk.

Figure 35. Scatter graph dispplaying corrrelation bettween Perceeived Naturralness and
d Escape
the Urbban Environnment perceived benefitt at Mundy Regional Park.
P

28

Figure 36. Scatterr graph dissplaying coorrelation beetween Perrceived Natturalness an
nd Find
Peace and
a Solitudee perceived benefit at Mundy
M
Regional Park.

Figure 37. Scatterr graph dispplaying corrrelation beetween Percceived Natuuralness and Learn
about Nature
N
perceeived beneffit at Mundyy Regional Park.
P
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Figure 38. Scatteer graph displaying correlation
n between Perceivedd Naturalneess and
Appreciiate Biodiveersity perceiived benefitt at Mundy Regional Park.
P

Figure 39. Scatteer graph displaying correlation
n between Perceivedd Naturalneess and
dy Regionall Park.
Appreciiate Scenic Beauty percceived beneefit at Mund

30

Figure 40. Scatter graph dispplaying corrrelation betw
ween Perceived Naturaalness and Connect
with Naature perceived benefit at Mundy Regional
R
Paark.
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Scatterr Graphs beetween Natture Relateedness and Perceived Park Benefit
Woodm
man Point

Figure 41. Scatterr graph dissplaying coorrelation between
b
Naature Relateedness and
d Access
Naturall Experiences perceived benefit at Woodman Point Regioonal Park.

ween Naturre Relatedneess and Esccape the
Figure 42. Scatter graph dispplaying corrrelation betw
Urban Environmen
E
nt perceivedd benefit at Woodman Point
P
Regioonal Park.

32

Figure 43. Scatter graph displaying correelation betw
ween Naturee Relatedneess and Find Peace
and Sollitude perceived benefit at Woodm
man Point Regional Parrk.

Figure 44.
4 Scatter graph displlaying correelation betw
ween Naturee Relatedness and Learrn about
Nature perceived benefit
b
at Woodman
W
Pooint Regionaal Park.
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Figure 45. Scatter graph dispplaying corrrelation betw
ween Naturre Relatednness and App
preciate
Biodiveersityperceivved benefit at Woodmaan Point Regional Parkk.

Figure 46. Scatter graph dispplaying corrrelation betw
ween Naturre Relatednness and App
preciate
Scenic Beauty
B
percceived benefit at Wooddman Point Regional
R
Paark.
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Figure 47.
4 Scatter graph displaying correelation betw
ween Nature Relatednesss and Conn
nect with
Nature perceived benefit
b
at Woodman
W
Pooint Regionaal Park.
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Figure 48. Scatterr graph dissplaying coorrelation between
b
Naature Relateedness and
d Access
Naturall Experiences perceived benefit at Mundy Regional Parkk.

Figure 49. Scatter graph dispplaying corrrelation betw
ween Naturre Relatedneess and Esccape the
E
nt perceivedd benefit at Mundy Reg
gional Park..
Urban Environmen
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Figure 50. Scatter graph displaying correelation betw
ween Naturee Relatedneess and Find Peace
and Sollitude perceived benefit at Mundy Regional Park.
P

Figure 51. Scatter graph displlaying correelation betw
ween Naturee Relatedness and Learrn about
Nature perceived benefit
b
at Mundy
M
Regioonal Park.
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Figure 52. Scatter graph dispplaying corrrelation betw
ween Naturre Relatednness and App
preciate
Biodiveersity perceiived benefitt at Mundy Regional
R
Paark.

Figure 53. Scatter graph dispplaying corrrelation betw
ween Naturre Relatednness and App
preciate
Scenic Beauty
B
percceived benefit at Munddy Regional Park.
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Figure 54.
5 Scatter graph displaying correelation betw
ween Nature Relatednesss and Conn
nect with
Nature perceived benefit
b
at Mundy
M
Regioonal Park.

