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Abstract

Background Indigenous landscaping has had a revival with Indigenous cultures as an important part of multicultur-
alism. The landscape elements are generally gleaned from Indigenous Elders and from anthropological texts and pre-
invasion history texts (e.g. explorers'notebooks) that enable an understanding of the ecological, food, and medicine
aspects of their propagation. The purpose of this study was to examine how Indigenous landscaping (knowledge,
values, management methods, use) can assist with biophilic urbanism, the new approach to bringing natural systems
into the built environment. This emphasizes the importance of place meanings in biophilic design. It will illustrate this
in Western Australia using the Noongar People’s Six Seasons of distinct landscape each with importance for providing
a living environment (shelter, food, medicine, and spiritual nourishment) and as a basic requirement for biodiversity
management over 60,000 years.

Results The study presents key reasons to include Indigenous interpretive landscaping into biophilic urbanism. Case
studies in Six Seasons Gardens are used to show how integrating a cultural element into landscaping can bring many
advantages. From the analysis of the case studies, we identified qualities of Indigenous Local Native Gardens. Several
reasons for prioritising Indigenous landscaping in urban settings are proposed. These highlight cultural, educational,
and professional values that can be achieved.

Conclusions In this paper, we presented three case studies of urban indigenous and native gardens. We highlighted
implications for adding indigenous dimensions to the management of the natural and built environments and
brought to attention how indigenous landscaping is a conveyor of meaning, inclusive culture, and the importance of
biodiversity. The future of biophilic urbanism will depend on whether sufficient contact with historians, anthropolo-
gists, and remnant indigenous communities can be made in order to emphasize the value for all aspects of biophilic
urbanism in creating a deeper sense of place.

Keywords Biophilic urbanism, Indigenous landscaping, Native garden

11 Sustainable Cities and Communities and Goal 15
Life on Land. The main objectives of these are to “make
cities and human settlements inclusive, safe, resilient
and sustainable” and to “protect, restore and promote
sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss”

Introduction

In 2015, along with 192 other countries, Australia
adopted the 2030 Agenda featuring seventeen Sustainable
Development Goals [60]. Some of the goals concern the
natural environment and urban living, for example, Goal
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[4]. Recently, the Global Biodiversity Outlook 5 report
revealed that countries worldwide failed to meet even a
single biodiversity target set for 2020 [52], which means
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that an estimated one million species of flora and fauna
still face extinction.

This paper will set out a new approach to biodiversity
management that will attempt to show how cities can
play a bigger role. It will in particular try and show
that the rapid growth in the indigenous landscaping
movement will need to see cities as their next major
focus. It will illustrate this by examining an emerging
overlap between indigenous landscaping and biophilic
urbanism in Australian cities with application to many
cities across the planet.

Australia is one of the most biodiverse places on earth
[13] but has so far had limited success in preventing
this being lost. Preventing the loss of species in the past
has focussed on strategic planning for conservation and
rehabilitation of the land systems across the countryside
but increasingly there have been calls for new approaches
to making urbanised areas more sensitive to their
biodiversity inside and around their built forms [16, 22].
A research study by Ives (27) suggested that Australian
cities present opportunities for national biodiversity
conservation. This paper examines how biophilic
urbanism, a new approach to biodiversity in cities,
can also integrate with the broader goal of how to be
inclusive with indigenous values and communities. It
examines how this is working out in Perth, Western
Australia where the oldest living culture is beginning to
be drawn into how their landscape knowledge can help to
make better cities and how this can lead to more hopeful
biodiversity gains.

Theoretical background
Biophilic urbanism and biophilic design
Biophilic urbanism is a planning and design approach
that aims to systematically integrate nature into the
urban environments, so they can become restorative
and conductive to life. This concept is grounded in the
understanding that humans possess an intrinsic affinity
for nature, which should be nurtured and sustained
daily [29]. The main biophilic design features enable
nature to become an integrated part of roofs, walls,
balconies, indoor landscaping and implementation of
nature-based solutions between buildings (such as green
infrastructure) [12]. A major driver in how biophilic
urbanism works is the way that biophilic responses create
human health outcomes through actual physiological
mechanisms [1, 38]. Biophilic urbanism therefore fosters
many urban resilience outcomes for better economies,
better community and better natural systems [17]. As a
strategic approach to urban development, it can therefore
assist with achieving the SDGs.

By implementing the biophilic urbanism, cities
should be able to assist with the enhancement of local
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biodiversity [8, 41, 43] and meet other SDGs at the
same time. Biophilic urbanism encompasses many
types of ecological systems and human activities [29]
instead of focusing on a single building, urban spaces,
and particular human activity, as landscape design often
does. Kellert and Calabrese [30] have identified principles
for the effective practice of biophilic design which are
compatible with the natural world:

1 Biophilic design requires repeated and sustained
engagement with nature;

2 Biophilic design focuses on human adaptations to
the natural world that over evolutionary time have
advanced people’s health, fitness and wellbeing;

3 Biophilic design encourages an emotional attachment
to particular settings and places;

4 Biophilic design promotes positive interactions
between people and nature that encourage an
expanded sense of relationship and responsibility for
human and natural communities; and,

5 Biophilic design encourages mutual reinforcing,
interconnected, and integrated  architectural
solutions.

The missing link is that biophilic design has not
made much yet of the need to establish an Indigenous
relationship to the culture and practices of Indigenous
landscaping and how this can indeed improve biophilic
urbanism and hence biodiversity as well as better cities.

Indigenous landscaping

To build a nature-positive economy is a responsibility
of all, and the recognition of the potential for
indigenous knowledge to contribute to sustainable
and regenerative development is seen to be a major
new agenda. Indigenous people have a long history of
deploying nature-based solutions, however, not many
countries have recognised this knowledge as necessary
in building a sustainable economy and sustainable living
environments, especially in cities [63].

As urban public spaces increasingly accommodate
diverse and multicultural societies, a better
understanding of how various populations use those
places and what values are attached to them could
help urban planners and designers to deploy adequate
design tools and solutions. Low et al. [35] argue that
the most successful public spaces are those where the
identities of different cultural groups are emphasized
and celebrated so people of different cultural and ethnic
backgrounds use the spaces without concern for being
stigmatised and people learn to appreciate each other.
Culturally appropriate public spaces are essential to the
community’s success [32] and building a sense of place
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[65]. Vibrant neighbourhoods foster social interactions
and have a greater level of social capital [32, 35]. It is,
therefore, necessary for biophilic urbanism to address the
needs of multicultural societies and provide urban places
that could build social, economic and ecological capital.

Despite growing academic and practitioner research
on biophilic design, there is some misunderstanding
that solely introducing plants between and on buildings
would trigger biophilic responses [19]. However, human
responses generally require some sense of meaning as
well as an attractive environment. Kellert and Calabrese
[30] recognise that the expected responses from
biophilic spaces can be achieved by considering many
more environmental and human factors than solely
the inclusion of plants. Diverse contextual, cultural and
ecological needs are the factors that should be considered
by the designers to trigger biophilic responses. As
Lachowycz and Jones (33) pointed out, the design must
be appropriate to diverse human social and ecological
needs. It means that the biophilic design solutions
developed for one project should not be simply recreated
in other places without consideration for the local
cultures, traditions and ecological context. Similarly, the
conclusions from one study may not be applicable in a
different context and population.

Biophilic urbanism everywhere needs to consider place
and its meanings to provide the deepest kind of responses
that can intensify the experience of nature in cities. Thus
in this paper we look at how Australia can facilitate the
emerging integration of local indigenous ecological
knowledge from aboriginal Australians with the emerging
area of biophilic urbanism. The paper attempts to do that
by examining the local landscape which is part of the
ancient continent of Gondwana and how the Noongar
culture in South Western Australia, that has a 60,000-
year continuous history, in recent times has begun to be
understood and applied to how the region in and around
Perth can be better managed [26, 40].

Noongar Indigenous Landscaping

Considering that Indigenous Australians have been the
custodians of the lands, waters and diverse fauna and flora
for at least 60,000 years [20, 46] and continue to maintain
a strong connection to the natural environment, it seems
important for biophilic urbanism to have a greater insight
into indigenous knowledge and environmental practices
in such ancient cultures that continue into today’s cities
and regions. It is necessary to at least begin to seek
collaboration with the traditional custodians of the lands
in order to deliver adequate and culturally appropriate
developmental strategies and achieve inclusive biophilic
outcomes in urban environments. There is evidence
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that this has started but little evidence exists of how
landscaping cities could use this knowledge.

Indigenous knowledge is based on spirituality which is
based on their relationship with the natural world [20].
The native knowledge and spirituality are strongly tied
to the natural environment and the landscapes across
Australia with 32 different language groups, each with
their own place for which they have had responsibility
for many generations and now are in various stages of
native title recognition. Indigenous spirituality emerges
through the patterns and forms in natural landscapes
and is reinforced by the traditional oral interpretations
and song-line stories. The Indigenous artefacts and
symbols reveal an alternate perception of the natural
environment, and this adds another layer of meaning to
particular urban localities [28, 58].

The Noongar nation has evidence of its past cultural
activity going back 60,000 years and their presence in the
land has begun to be recognised legally. The South West
Native Title Settlement for Noongar people in Western
Australia, aims to resolve native title claims in exchange
for statutory recognition of the Noongar people as
the traditional owners of south-Western Australia.
It is the largest native title settlement in Australian
history, affecting about 30,000 Noongar People and
encompassing around 200,000 km? (77,000 sq mi) in
south-western Western Australia. It has been described
as Australia’s first treaty [23].

As part of this emerging integration of Noongar culture
into Western Australian life, there is a growing need
for wider education, recognition and implementation
of Aboriginal knowledge systems [40, 58], ecology and
environmental management practices in Australian
urban environments. The first reason for doing this is
that Indigenous people may find it difficult to sustain
traditional knowledge and practices while living in urban
centres [47] as modern urban landscapes may not provide
adequate places for traditional practices. The bigger
picture reason is to find ways that indigenous knowledge
can teach the established cities of Australia to find new
and useful ways to improve biodiversity management
and indeed to create better cities through their biophilic
urbanism.

Some urban green infrastructure projects are
beginning to incorporate local Aboriginal knowledge
in their designs, for example school and public
playgrounds [31, 59]. A number of gardens based on
Noongar Six Seasons have been established in cultural
centres, local communities and schools and even in
the land managed by private companies. As outlined
in this paper the collaborative design process in these
emerging projects included the representatives of
particular institutions, students, local Aboriginal
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communities and Elders, artists, landscape designers
and landscapers. The recent revival of Indigenous
landscaping supports the efforts to re-wild the urban
environment and enhance biodiversity, which complies
with the biophilic urbanism agenda, but also provides
opportunities to deliver biophilic places that facilitate
Indigenous practices and restore connections with
important (sacred) places. This could potentially
facilitate building a deeper and more meaningful
connection to the natural world for multicultural
communities and hence lead to better biodiversity
management.

In ‘Indigenous Knowledge in the Built Environment’
Jones et al. (28, p.13) state that ‘Indigenous knowledge
systems are particularly relevant to the Australian
planning and landscape architecture disciplines as it
relates to the practice of land planning, management,
spatial knowledge exchange and landscape design! A
similar statement is made regarding the Indigenous
concept of time and the seasons. The statement provides
a rationale for giving a particularly strong position of
including Indigenous landscaping and urban nature
management in the biophilic urbanism agenda:

‘While Western landscape architecture practice is
often driven by the crafting of places for humans and
wildlife to enjoin and prosper within, the Aboriginal
and Torres Strait Islander peoples’ perspective places
a greater emphasis upon healing, nurturing and a
long-term perspective about looking after place in
anticipation of the return of their ancestors. [28], p.
35).

Indigenous knowledge, values and spirituality
could be much more incorporated into the design of
urban greenery — parks, private and public gardens,
playgrounds, public squares, road verges, stormwater
infrastructure. Also, innovative biophilic structures such
as green walls and roofs could be designed to reflect
Indigenous knowledge, values and spirituality [57]. This
approach can be taken systematically across the urban
environment to deliver important aspects of biophilic
urbanism.

Indigenous landscaping delivered at the urban scale
may provide appropriate space where traditional
knowledge and values can be cultivated and as a learning
tool for residents of different cultural end ethnical
background. This paper hopes to demonstrate how it can
be done.

The Noongar people of the South-West corner of
Western Australia followed the Six Season calendar
for time-keeping and utilizing resources [15]. The
transitions between the seasons rely on the changes in
plants and animals’ behaviours therefore the time-span of
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every season is different and doesn’t follow the western
calendar. For example, the flowers appearing during
certain seasons were signalling the right time to move to
another campsite [36, 39].

Noongar Peoples of South-West Australia maintain and
use the knowledge of the Six Seasons. In the Noongar
language, the seasons are Birak, Bunuru, Djeran, Makuru,
Djilba and Kambarang (Fig. 1).

These Six Seasons are a landscape system used for all
cultural purposes: shelter, food, medicine and spiritual
nourishment and as a basic requirement for biodiversity
management.

Biophilic urbanism is an urban planning and design
approach that is aiming to provide cities with a coherent
landscaping system that covers all aspects of the built
environment. This paper seeks to examine whether the
Six Seasons landscaping system could be applied across
the city of Perth in Western Australia, as an example of
how cities can relate more to their indigenous roots, how
it can help biodiversity management, and what this could
mean for the further growth of biophilic urbanism as a
professional practice.

Methodology and methods

This paper examines how indigenous landscaping can
assist with the place-based implementation of biophilic
urbanism. Firstly, the authors proposed the three stages
in the growth of awareness in Six Seasons Noongar
landscaping in Western Australia to provide a historical
background for the paper. Secondly, the case study
methodology was applied to examine how integrating
cultural elements into urban landscaping can bring many
environmental and social advantages. Three gardens
were selected for case studies — two Indigenous and one
native — all based in Western Australia.

The first of the chosen gardens for this study is the Bal-
lardong Noongar Six Seasons Garden, located in York. This
community garden was collaboratively established by the
Wheatbelt Natural Resource Management (NRM), the Bal-
lardong Noongar community, a local high school, and vari-
ous individual and corporate sponsors, as well as numerous
volunteers. The second indigenous garden, Muminbulah
Wilak Six Season Garden, is situated within the premises
of the Jandakot-based gas company, ATCO. Although pri-
vately owned, access to this garden is granted upon obtain-
ing the appropriate permit. The last of the studied gardens
is the Bushland Garden in York which exemplifies a com-
munity-driven urban greenspace, boasting an extensive
variety of native flora endemic to the Wheatbelt region.

The study has applied several qualitative research
methods in order to gather data on principles, beliefs, tra-
ditions, historical and ecological significance, and the use
of space in Indigenous and native gardens. Our research
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Fig. 1 Noongar Six Seasons Calendar. Source: https://www.australiassouthwest.com/south-west-inspo/six-seasons-south-west

approach involved three main qualitative methods to
gather data: site observations and analysis, document
analysis, and semi-structured interviews. These methods
were chosen to obtain a comprehensive understanding of
the perspectives of various stakeholders involved in the
design, maintenance and use of the gardens. Data col-
lected through these methods were analysed using the-
matic analysis, where we identified common themes and
patterns emerging from the data.

Section 6 presents the type of values that could be
achieved if design professionals consider incorporating
an inclusive approach to indigenous landscaping.

Stages in the growth of awareness in six season
Noongar landscaping in Western Australia.

Three stages are outlined of the modern history of West-
ern Australia focussing on how the new settlers dealt with
the Noongar landscape, with illustrations of each stage.

Early setting aside
The British colony of Western Australia was established
in 1826 and began settling in 1829 as a place where a

thriving agriculture was considered to be possible as
the trees were so large. It did not take long to find that
European perceptions were not appropriate about the
nature of the landscape [53]. The eucalypts had ways of
surviving on deeply leached soils even sands; and the
clay soils were not as productive as Hampshire in Britain.
But despite the inability to thrive agriculturally, there
were early settlers who recognised the extraordinary
biodiversity and began to understand the different six
season flowering regimes of this biodiversity hotspot as
its now known. From very early times the knowledge
of where to find flowering plants (and their associated
insects, birds and mammals) came from aboriginal
sources. The local botany was collected and classified
by Georgiana Molloy who became totally fascinated by
its incredible diversity and used indigenous knowledge
to find the different flowering times for each species she
collected [6, 21, 34].

Although the settlers brought many foreign cultivars to
their newly established farms and domestic gardens, they
also started to discover and learn about the local species
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and the local ecology. The different soils and climate led
to significant problems just feeding themselves and little
if any used indigenous food sources. Botanists often
succeeded at propagating native plants, building native
gardens, and sharing their knowledge with others [34].

The new colony found gold in the 1890’s and the main
city of Perth grew rapidly. Early planners and politicians
who were planning the city found the space to set aside
some special native bush in various places, including
Kings Park in the heart of the central business district.
Kings Park however was not turned into an English park
as in Melbourne and Sydney but was left in its native
state and has been managed ever since for that purpose
[55] — see Fig. 2. The benefits of having an Indigenous
area at the heart of a city set in motion a history of recog-
nising that the six-season landscape management of the
Noongars was something to preserve [53]. The Park was
also set up as a centre of expertise on native flora.

The city was of course a place of its time in being a
pioneer culture with the need to conquer the new people
and place [9]. In the context of urban development, this
meant that Perth was designed and built according to
European models and ideals, with little input from or
consideration for the indigenous population. As a result,
Perth and its surrounding landscapes were shaped by
the colonial desire to control and exploit the land and its
resources, at the expense of the indigenous people and
their connection to the environment.

This mindset influenced the establishment of cities
and the treatment of both the indigenous population
and the natural environment, leading to a legacy of
dispossession and marginalisation of Indigenous people.
But the other more sensitive side of being aware of the

A

Fig. 2 The view to Kings Park in Perth, Australia. Source: Peter Newman
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indigenous people and their place-based culture was also
evident though not as well developed in the practices and
planning of the city during its first hundred years.

Regenerating cleared public land
By the second half of the twentieth century town
planning had begun to designate the importance of
natural spaces in the landscape. Joanna Seabrook,
Hazel Dempster, Alex George, Stephen Hopper, and
George Seddon, amongst others, became passionate
about Western Australian unique flora and shared
their passion by helping to discover and systematize
collections of Australian plants, establish native
and botanical gardens, and contribute to natural
environment conservation strategies to protect the
species and the local landscapes [18, 25, 54]. Seddon
[53] in particular was very influential on how the
city needed to incorporate nature and indigenous
perspectives into its planning to create a ‘sense of place’
Several key areas of public space began to be regen-
erated, essentially by allowing it to regenerate itself
with a little help from weed control where needed. A
good example is the Wireless Hill Park which today is
a thriving landscape of native plants after its role as a
space for the first wireless transmissions was no longer
needed and the completely cleared space was regen-
erated with native bush. There has been a continuing
involvement of indigenous expertise in managing this
space and other native bush around the city (see Fig. 3).
The largest legacy of this period is the regeneration of
the Swan River foreshores. A regulation was part of the
new town planning scheme in 1955 that asserted all land
on the river’s edge must be returned to the crown within
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Fig. 4 The embankments of Swan River. Credit: Credit: Peter
Newman

50 m of the river’s edge. This land was revegetated mostly
with native species and the occasional small park and
today is a very popular continuous cycle-way/walk-way
for over 80 kms on either side of the river (see Fig. 4).

These areas were considered better to be turned into
green spaces resembling native landscapes was a part of
the growing culture of seeing native plants as better for
biodiversity and also for functional purposes such as
green infrastructure in water management and slowing
down erosion of river edges. This has been clearly dem-
onstrated by the regeneration of Point Fraser where
native vegetation was used to create a storm water
treatment area and the reconstitution of a soft interface
between land and water (see Fig. 5).
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In this late twentieth century period many domes-
tic and public native gardens emerged and helped to
establish the native landscaping principles which are
used in towns and cities across Western Australia to
build green urban infrastructure: street verges, parks,
squares, public gardens, and riverbanks. However, this
continued to be in conflict with the modern global
trends and gardening fashions influencing individual
choices. Perth was not only influenced by British per-
ceptions of nature but many multi-cultural perceptions
of the rapidly growing population who were attracted
from across the world to work in the mining-based
economy and its knowledge-based centre in Perth. The
deepest traditions of British landscapes meant private
gardens often featured monocultures of lawns and
non-native plant species, but many other garden types
have emerged. Despite this multiculturalism there was
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a growing sense that the indigenous plants were spe-
cial and contributed to the sense of place for everyone.
Thus the growth of the native plant industry and their
cultural value continued to grow and to assert that for
six seasons in Perth and its region, there were flowers
that could be made part of any garden, street or a local
park. However this was not usually done using indig-
enous interpreters.

Landscaping the whole city

In the twenty-first century there has been a dual increase
in the role of native plants in landscaping and the role
of indigenous culture in interpreting the landscape.
The growth in native plant nurseries, native street tree
policies as part of municipal garden strategies, and
community interest in how to plant and maintain native
gardens, has become a feature of urbanism in Perth. At
the same time there has been an increase of interest in
the use of indigenous Noongar Six Seasons interpretation
of landscaping amongst educational institutions and
communities; this is for both landscaping and because of
an inherent interest in integrating indigenous culture that
helps us better understand our place [15, 44].

A number of public and private gardens have emerged
using the ecological and cultural principles of the Six
Seasons [2, 14, 56, 62] some of which are outlined
below. Many primary and secondary schools in Western
Australia have established their own Six Seasons Gardens
and use the space for educational and cultural purposes
[31, 64]. A Six Seasons garden at a Primary School in
Manning was established in connection with the local
government’s Urban Forest Strategy [14].

King’s Park now offers educational programs on the
Noongar Six Seasons [10]. Aboriginal presenters share
their knowledge of the Six Seasons and traditional Noon-
gar life while taking the students for a walk in the gardens
of King’s Park. One of the educational trails, The Boodja
Gnarning Walk, captures some of the Noongar knowl-
edge and explores Noongar use of the land. A number of
culturally significant native plants can be found along the
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tracks of this walk. Students are engaged in a variety of
cultural activities traditionally associated with each sea-
son, such as plant uses, hunting, language, art, dance and
traditional games.

Indigenous author on this paper Noel Nannup Karda,
runs educational tours in Perth and its regions as
outlined in Table 1.

At the same time as this increased interest in indig-
enous landscaping, there has been a growth in the sim-
ple use of native plants and especially trees to create an
urban forest. Several new suburbs have used native plants
with the new residents ensuring that in every street there
were plants that would flower in all six seasons thus
bringing insects and birds all year around. Some suburbs
now have almost completely created a closed canopy of
native forest trees that enable the city to be cooled in
summer and provided with insects and birds following
flowering plants at every stage of the year (see Fig. 6).

There are many local radio and TV shows on garden-
ing that feature the importance of native plants. There are
now over twenty restaurants that provide Noongar food
on their menus and one “Wildflower’ has an entirely local
menu that follows the Six Seasons. There are even bio-
philic gardens of native plants in wetlands built on top of

Fig. 6 Urban forest in Subiaco Credit: Peter Newman

Table 1 The Carers of Everything (Moondang-ak Kaaradjiny) by Noel Nannup

I have a science degree which enables me to understand how the world is understood to work by people in the tradition of modern western science.
I'am also an elder in the Noongar tradition and my totem ‘Karda'is the race-horse goanna. | try to integrate the western knowledge and the Noongar
knowledge [50]. In the Noongar tradition | have a perspective shaped by people who have lived here for so long even modern western science finds it
hard to be specific. It's a long time. Multiple generations have thus been passing on their knowledge through stories and songlines and how to simply
survive through the Noongar Six Seasons, using all the fruits of the landscape for this gift of life [49]

I run guided tours along songlines showing how we can gather intuitive knowledge from the bush and from listening to The Carers of Everything
(Moondang-ak Kaaradjiny) [40] which are the spirits that remain from previous time and are able to give us the knowledge that enables us to care for
the land and the community. We also go camping so that we can sit around a fire and yarn about the stories in the area

At the University of Western Australia | help to run a gathering at the start of each of our Six Seasons, for staff and students that helps to orient ourselves
to the next two months of weather, plant flowering and related stories. This is held in the Business School. It attracts considerable interest as people are
looking for a better understanding of our place and how to be more respectful of those who went before us
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Fig. 7 Cultural Centre Wetland in Northbridge, WA. Credit: Peter
Newman
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car parks (Fig. 7) where once Indigenous wetlands were
used as a major food source [11].

The biodiversity of Perth itself is very high and
includes over 200 endemic species of orchid [24] and
this movement to increase the use of native plants in
landscaping has been extremely popular. However it has
not yet been fully integrated into indigenous culture so
this may be the next phase for the city.

Six season case studies

The paper examines some indigenous landscape case
studies to illustrate the concepts presented. The gardens
have been studied to derive principles that would then
inform and facilitate the delivery of biophilic urbanism
based on indigenous landscaping.

The selected case studies are based in Western Aus-
tralia. Two case studies are Aboriginal Six Seasons Gar-
dens—Ballardong Noongar Six Seasons Garden in York
(31°53/33.5"S, 116°46/32.7"E) that occupies the area
of 2500m? (Fig. 8) and Muminbulah Wilak Six Season
Garden in Jandakot (32°06'49.1"S, 115°51’32.0"E) built

B Ford st

Georgiana St
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Fig. 9 The location of the case study in Jandakot, Western Australia: a The Muminbulah Wilak Six Seasons Garden, b The ATCO Gas Depot site with
the Garden outline (in blue). Maps derived from ArchGIS database by ESRI Australia Pty. Ltd. Credit: Agata Cabanek

on the grounds of the ATCO Gas company (Fig. 9). The
area of this garden is approx. 3000m?” The third garden
is a native urban garden—The Bushland Garden in York
(31°53'05.5"S 116°45'55.4"E) that occupies the area of
approx. 12000m? (Fig. 8).

Ballardong Noongar six seasons garden

The garden was established in 2009 on the grounds of
the Residency Museum in York, Western Australia.
The project was founded through a Wheatbelt Natural
Resource Management Network Incentive Develop-
ment and Support Grant and the Shire of York [64].
The garden was a collective effort of the Wheatbelt
NRM, the Ballardong Noongar community, a local high

school, individual and corporate sponsors and vol-
unteers. The design concept is based on Noongar Six
Seasons which are characterised and divide by natural
changes in weather conditions and seasonal cycles of
flora and fauna. As per the information provided by the
Residency Museum, the project is a symbolic garden
walk and it represents koora-korra [the past], yey [the
present] and mila [the future] of Ballardong Noongar
Budjar and its meaning to the Ballardong Noongar peo-
ple [5].

The main feature is the bidi (path) which is divided
into six sections (Fig. 10). Each section is marked with
symbolic boya (river-stones) painted by the local high



Cabanek et al. Sustainable Earth Reviews

(2023) 6:5

Page 11 of 19

Fig. 10 The bidi [path] and native shrubs and trees. A corten-steel model of waitj [emu] and its young can be seen in the centre. Symbolic camp

circles in the bottom-right corner. Credit: Agata Cabanek

Fig. 11 The boya (symbolic ceramic river-stones) decorated with pressings of local plants. The stones form the word for the Noongar season

Djeran. Credit: Agata Cabanek

school students (Fig. 11). The boya depict local plants
and form the Noongar names for each seasons [56].

The native flora and fauna bear traditional meaning
and importance in this garden. When the visitors follow
the footpath, they learn about the plants, animals and
activities occurring in particular seasons. The particular
plants would serve as the season changing indicators,
food, medicine or water source. Animals depicted in
the garden were traditionally valuable food sources
in particular seasons but also important spiritual and
cultural symbols and totems. The animals hunting for
food and gathering fruits and berries were done in
the correct seasons in line with traditional Knowledge
passed on by each generation [15].

The main feature—the bidi (path)—is divided into
six sections. The bidi (path) symbolises Bilya [the Avon
River] winding through the Avon Valley. The Six season

garden in York plays a symbolic role in order to educate
the visitors on spiritual, ecological and cultural level. The
garden is a ‘living narrative’ undergoing transformations
with the seasons and years passing.

There are another two symbolic gardens within the
grounds of the Residency Museum. A small kitchen
garden near the cottage is named Settlers’ Kitchen Gar-
den and it was established in 2006 in memory of Phillis
Rogers, a Museum volunteer (Fig. 12). Also, there is the
Waterwise Garden established in 2006 which includes a
variety of native and non-native plant species.

The symbolic placement of the Six Seasons Garden
(Fig. 13) enforces its ecological and educational impor-
tance. The Settlers’ Kitchen Garden established near the
cottage symbolises the knowledge that arrived with first
European settlers. Next is the Waterwise Garden which
symbolises the embrace of native flora and Indigenous
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Fig. 13 Mapping of the three gardens adjacent to Residency Museum in York: a The Settlers'Kitchen Garden, b The Waterwise Garden, c The
Ballardong Noongar Six Seasons Garden (not to scale). Credit: Agata Cabanek

knowledge of the plant species and their use. The Bal-
lardong Noongar Six Seasons Garden comes as the last
one established (2009) and symbolises a wider embrace
of the Indigenous knowledge, culture and spirituality.
Every plant, stone, symbol has its cultural and spiritual
meaning.

Muminbulah Wilak Six Seasons Garden

Muminbulah Wilak Six Season Garden, built in the
Jandakot Operation Centre, is the company’s private
garden, a cultural education tool, telling the story
of Noongar Culture and the role the seasons, local
native vegetation and animals played in the history,
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and traditions of the Noongar people [61]. The idea of
establishing the garden at the ATCO depot in Jandakot
was one of the Reconciliation strategies (actions)
adopted by the company in 2018 [3].

Jandakot is based on the Banksia Sand Plains where
many species of Banksia can be found. It is a plant of high
significance to the Noongar people who traditionally
used it as food or for fire starting. The Six Season Garden
is surrounded by the remnant Banksia bushland that pro-
vides backdrop for the garden area (Fig. 14).

The design was inspired by a painting from a local
Indigenous Artist Deborah Bonar [3]. The painting was
presented to the ATCO representatives and a detailed
garden design was later developed by Denice Kickett in
consultation with the local Elders and was named after
her Nyoongar name — Muminbulah Wilak — Spirit of the
Land. The painting symbolises the Six Seasons and the

By
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flora, fauna and human activities characteristic to those
seasons. The garden was installed by appointed local
Indigenous landscaping companies (J. Scriven, personal
communication, June 20, 2018).

The design of the Muminbulah Wilak Six Seasons
Garden was based on the knowledge of the Noongar Six
Seasons. The plants palette correlated with the plants
that are available for food, medicine, shelter and other
resources during each season.

The entry to the Garden is marked by two sculp-
tures resembling boomerangs and a welcome message
engraved in them (Fig. 15).

The footpath directs visitors to the central point of
the garden with a circular water feature (Fig. 16). The
space around the water feature serves for gatherings
and events. The pavement resembles a map of Noongar
Boodjar (Noongar Country) and the Fourteen Tribal

Fig. 14 The footpath and planting beds (left). The remnant Banksia bushland forms the backdrop to the garden. Credit: Agata Cabanek

Fig. 15 The entrance to the Garden marked by two boomerang sculptures. Credit: Agata Cabanek
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Fig. 16 The central water feature and the wavy wall symbolising the Wagyl (Serpent). The pavement based on the map showing the residing sites

of the 14 clans in South West Australia. Credit: Agata Cabanek

Language Groups [15]. This central contemplation area
is bordered by sculptured walls (seating) which symbolise
the Wagyl, the rainbow serpent—the creator from of the
Aboriginal dreamtime [3].

The garden is divided into six sections. Starting from
the water feature the division marks radiate towards
the garden beds symbolising each season. A circular
footpath guides the visitors through the garden where
they learn about the landscapes, plants, animals, weather
and activities characteristic to each season. The Audio
Garden Tour is available for visitors via their smartphone
as they walk through the Garden. The tour was developed
and recorded by Aboriginal Productions and Promotions
and music was supplied by Dr Richard Walley ([2]; J.
Scriven, personal communication, June 20, 2018).

The garden serves as a cultural and educational tool.
A space for sharing stories and history of the oldest
living culture in the world. A tool to educate those
who seek a better understanding and appreciation of
Culture and Country. The ATCO Company uses this
space to welcome guests to their centre. As a part of the
community engagement plan, school groups are often
invited to visit the Six Seasons Garden and participate
in special educational program (J. Scriven, personal
communication, June 20, 2018).

The bushland garden

The Bushland Garden in York (Western Australia) is a
community-driven urban open space featuring a wide
range of native plants naturally growing in the Wheat-
belt region. The site was once a clay pit for brick making
and became an eye-sore wasteland after the Meckering
earthquake in 1968 when rubble from the demolished

York Royal Hotel was buried there. Two local residents—
Joanna Seabrook and Adelphe King — decided to turn
this vacant lot into a bushland garden. Between 1993 and
2002 the local volunteers planted native species, con-
structed the footpaths, shelters and a Memory Corner
dedicated to one of late volunteers (Fig. 17). However,
due to lack of external funding, the garden deteriorated
and in 2005 the York Branch of the Widlflower Society
decided to assume responsibility for the ongoing main-
tenance and development of the existing garden (E.
Ayling, personal communication, April 22, 2021). Since
the transition, the garden attracted many groups and
local authorities, including Wheatbelt Natural Resource
Management, York LCDC, Green Corps, the York Gar-
den Club, the LEAP scheme, and the York Shire Council
that contributed to its maintenance, and promote as an
important green urban space in York.

One of the main objectives for the establishment of
the garden was to promote and encourage the growing
of local plants with a particular focus on native species
from York Shire. It was not set up as a demonstration of
six seasons flowering but is so extensive in its collection
of native plants it does in fact have many features of a Six
Seasons garden. However it is not making the most of
this cultural connection [62].

The Bushland Garden is an example of a successful
grassroots initiative which could be replicated anywhere
but it misses the opportunity to bring a cultural
dimension of Indigenous landscaping. How important is
this?

Results
Why enable Indigenous landscaping?
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Fig. 17 A memory corner and new plantings. Credit: Agata Cabanek
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Table 2 Historic preservation, reclamation and conservation efforts to acknowledge Indigenous and European heritage

Indigenous Gardens

Local Native Garden

Purpose

Design

Flora, fauna and
abiotic elements

«Cultural expression;

-Profound connection with land, fauna and flora, abiotic
elements of landscape;

-Stewardship of indigenous culture and environmental and
spiritual knowledge;

+Places for gatherings, cultural and spiritual events, and healing;
+Providing educational space for students, children and adults;
+Providing space for memorials and acknowledgments and
recognitions;

-Designs are based on Aboriginal Dreaming and Aboriginal Six
Seasons. They often include a motif of a journey;

+Fauna, flora, and abiotic elements of landscape (rocks, soil, land
formations, water) are all significant parts of a garden;

«Inclusion of cultural artefacts (sculptures, paintings, weapons);
-Symbolic representations of local indigenous history, culture,
values and beliefs;

«The biological changes occurring in plants and animals during
Noongar Six Seasons inform the garden visitors about important
events and milestones;

-Plants and animals and abiotic landscape elements bear
cultural and spiritual significance in an indigenous garden;

-Use of plants and planting arrangements are based on
Indigenous environmental, cultural and spiritual knowledge;
«The plant species are chosen for their medical and nourishing
qualities, practical use, cultural and spiritual meaning and values;

-Promoting native flora to expand use in private gardens;
-Natural environment conservation efforts;

-Educating about native plants, planning, display arrangements
to encourage the transformation of landscaping and gardening
practices;

Regeneration of urban wasteland;

-Providing a recreational and educational green space in the
urbanised environment;

-Providing educational space for students — engaging in
maintenance, creating a bush-tucker garden;

-Providing space for memorials and acknowledgments and
recognitions;

-Planting arrangements are experimental;

+Designs are based on Western classical garden display techniques
and practices (elements such as garden beds, layered planning
arrangements, winding footpaths, pergolas, benches, picturesque
views);

-Less emphasis on abiotic landscape elements;

-Strong emphasis on creating a waterwise garden;

-Plants are selected for their aesthetics and ecological qualities;
-Plants arrangements to create a waterwise garden that is easy to
maintain;

The results from the analysed case studies are pre-
sented in Table 2. The table sets out the qualities of Indig-
enous Gardens (Ballardong and Muminbulah Wilak Six
Seasons gardens) and Local Native Gardens (the Bush-
land Garden in York).

There are many reasons for including both approaches
into any city but there are good extra reasons for prior-
itizing Indigenous landscaping. There are several reasons
why biophilic urbanism would want to try and incorpo-
rate this inclusive approach to indigenous landscaping:
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1. Cultural value. Cultural immersion into landscapes
enables a range of important benefits to the whole
city as it is the foundation of a sense of place [53].
When native plant projects are seen as the realm
of those with exclusive technical knowledge or the
money to build monuments to their exclusive source
of enjoyment, then the native plant movement is not
going to be able to touch people in the same ways as
one that features more meaningful interpretation of
the plants in their use over deep history.

2. Educational value. To have inclusive landscaping
where Indigenous cultural uses of plants are
integrated into every part of a planned project
will involve a range of educational outcomes on
planting local plants and promoting knowledge
on how they can be used as food, spices, medicine,
production of clothes, utensils, and tableware. New
inclusive projects will provide insights as to how such
applications of indigenous landscaping can assist
with fire management and water management as well
as the critically important facts as to what enabled
the biodiversity to be so rich for so long.

3. Professional value. Landscaping throughout a city
can enable the whole design profession to have a
role in creating a more biodiversity-centred city. The
potential for the whole city of Perth to return to its
original status as a place that thrives around its six
seasons of plants in their cycles of flowering would
provide a new vision for the design professions.
This will depend on the extent to which Indigenous
landscaping is actually understood and transferred
into landscape design and practice as a new kind
of biophilic urbanism related to Perth and all its
cultures, especially the one that understood its local
plants for millennia.

Such an approach could be used in any city so we
return to discussing why this more inclusive approach
to indigenous cultures can assist in biophilic urbanism,
based on the insights from the case studies and the above
conclusions.

Discussion
How does
urbanism?
Biophilic urbanism has developed an approach that
shows how urban vegetation in, on and between buildings
has multiple benefits especially for the economic benefits
of green infrastructure, the human health and welfare
benefits from being closer to nature, and the deeper
motivation for many which is to increase the potential for
saving and regenerating biodiversity [7, 37, 51]. So where
does indigenous insight fit into this? The discussion

indigenous landscaping help biophilic
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focuses on key reasons to include indigenous interpretive
landscaping into biophilic urbanism.
Three key reasons can now be given:

1. The importance of place

Biophilic urbanism stresses the importance of place in
its rationale. There is a strong rationale for sense of place
and belonging to be a major part of how communities are
able to thrive and develop the social capital so critical for
creating economic capital [45, 48]. This is also the basis of
thriving cities [42]. The sense of place in a city is bound
up in a combination of the physical/natural environment
and the social/cultural environment. As Low et al. [35]
show, this combination means that the most successful
public spaces combine both of these features so the
best ones are always multicultural. Biophilic urbanism
therefore needs to be inclusive if it is to be successful.

2. The importance of inclusive culture

Plants are used in landscaping to create biophilic
urbanism. But plants that are there to show off the
history of landscape design or a foreign country like
Britain’s interpretation of this (in the case of Australia)
are not going to give the cultural meanings so necessary
for a successful sense of place. This also applies to the
perceptions of other migrants coming from Europe, Asia,
the Americas and Africa in more recent times. Plants
that are used in landscaping not just for aesthetics but
for cultural and spiritual meanings that are designed to
create place, are likely to create a more meaningful and
successful biophilic urbanism in the new place where
people are now developing a different sense of place.
Indigenous meanings are the deepest meanings for
a place, especially if they go back as long as they do in
Australian history.

3. The importance of biodiversity

The deeper level of biophilic urbanism, the need to
conserve and regenerate biodiversity, is also a criti-
cal element in why Indigenous landscaping needs to be
integrated into biophilic design. The need for indigenous
insights will gather momentum when the design profes-
sions take this on in all services they provide. As well as
that the commitment to biodiversity management -fund-
ing and jobs- are always hard to generate. However, when
the sense of place is brought to life in a city through
involvement of indigenous landscaping in a commu-
nity-based biophilic project, the chances of success are
greatly increased. This is because indigenous communi-
ties possess a wealth of knowledge on local ecosystems
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and sustainable land management practices that have
been honed over generations. By incorporating indig-
enous landscaping, biophilic projects benefit from this
unique expertise, leading to more effective biodiversity
conservation and regeneration strategies. Biodiversity
needs inclusion if it is to be given a chance of reversing
its global decline.

4. The importance of decolonising urban landscapes

Biophilic urbanism aims to incorporate nature into
urban environments, promoting the well-being of
residents and fostering a connection with the natural
world. For biophilic urbanism to be successful and
culturally inclusive, it is necessary to engage with
colonisation and decolonisation to ensure that diverse
perspectives, including those of Indigenous peoples, are
considered and integrated into urban design.

In the literature and design practice, biophilic urbanism
has not yet started to engage with issues of colonisation
and decolonisation. There is much work to be done to
ensure that the theorists and practitioners of biophilic
urbanism embrace the principles of decolonization and
meaningfully engages with Indigenous perspectives.

Beyond Indigenous landscaping, there are several oppor-
tunities for Indigenous people to take a greater role in shap-
ing and nurturing urban spaces in the context of urban
Perth. One such opportunity is through the integration of
indigenous knowledge and land management practices into
the planning, design, delivery, and maintenance of urban
green spaces led by local governments. This could involve
the incorporation of traditional ecological knowledge into
conservation, regeneration and management of urban eco-
systems and the use of indigenous landscaping techniques
that are culturally significant and ecologically appropriate.

However, there are also barriers to Indigenous involve-
ment in shaping and management biophilic urban spaces.
These may include a lack of resources and capacity within
indigenous communities. Additionally, the dominant
planning paradigms and development pressures in urban
environments can often prioritize economic growth and
private interests over the cultural and ecological values of
Indigenous communities.

There are both opportunities and barriers for Indig-
enous people to take a greater role in shaping, nurtur-
ing, and inhabiting urban spaces in Perth, and addressing
these challenges will be critical to ensuring the success and
inclusiveness of biophilic urbanism in the city.

Conclusions

This paper has suggested that biophilic urbanism and
Six Seasons landscaping can inform each other and
could help to promote and mainstream Indigenous
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and native landscaping strategies. This extra human
dimension to managing the environment can lead to
the enabling of local policies advocating green urban
infrastructure and biodiversity management. This
is at the heart of biophilic urbanism and can give the
delivery of this new and more holistic approach to
landscaping, a real boost.

In this paper, we have presented a case study of a
bushland community garden in York (Western Australia)
that has become a showcase example of how to promote
native flora and landscaping techniques that can build
more resilient and biodiverse urban landscapes. However,
if it were to add an indigenous landscaping component,
it would likely have a much deeper impact on the
application of native plants to every area of biophilic
urbanism in the associated communities who use the
area. This is not an isolated example but is symptomatic
of many new opportunities that are now appearing for
the application of Six Seasons interpretive landscaping as
part of biophilic urbanism in the future of Perth.

The future of biophilic urbanism in other cities will
depend on whether the design professionals have made
sufficient contact with the historians, anthropologists
and remnant communities from their indigenous past.
They will then need to begin making programs that can
dramatize the value for all aspects of biophilic urbanism
in creating a deeper sense of place for all residents using
the same land as those from deep history. As for the
Indigenous people, they will need to take a greater role in
shaping, nurturing, and inhabiting urban spaces in Perth
to begin the process of decolonising planning and design
of the city.

We believe this will make a better city but also play a
major role in biodiversity management for the planet.
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