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ABSTRACT 

This landscape design-led research investigates what a South 
Pacific urbanism may offer the living landscape of Cannon’s 
Creek in the City of Porirua. Initiated at the catchment 
level - whaitua – the research develops an understanding of 
‘catchmentality’ though questioning poor water management, 
overlooked social infrastructure provision and the potentials 
of Pacific space, place and belonging in the context of urban 
growth. The research aims towards imagining infrastructural 
and spatial equity through exploring improvements to water 
quality, housing densification, and relational space. Ki Uta Ki Tai 
- holistic recognition of fresh water catchments supports design 
thinking alongside considered topographical attunements and 
alaga – nested space of relations - in the strategic extending of 
Cannon’s Creek’s local ecologies. Drawing from a variety of 
Polynesian thinkers an emergent and non-linear approach, akin 
to a ‘situated patchwork’ or Su’ifefiloi is honed as a relational 
way of practicing landscape design research. With these means 
the project finds an expressive way to make urban networks 
both visible and palpable to form meaningful relationships 
between community and local conditions through the life 
giving qualities of water.
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INTRODUCTION 
Into the Middle

This design-led investigation began as a groundless 
provocation, or critique, circulating from concern that 
despite advancing knowledge of ecological systems 
in relation to land development, prevailing modes of 
urbanisation and dwelling in our landscape continues to 
ultimately fail our environment.  More particularly, and 
in the context of Aotearoa-New Zealand, the very poor 
quality of urban awa and moana due to sedimentation 
and contamination was affronting to what I understood 
of sustainable land development practices. Furthermore, 
whilst polluted urban waterways detrimentally impact the 
health and wellbeing of all fauna and flora across issues of 
habitat loss, biodiversity loss and food-chain disruption, 
the human as connected within all living systems is also 
deeply impacted. Following these concerns I have observed, 
landscape and its design is intrinsically entangled with 
the various ways water moves through catchments. This 
research rides on the speculation that landscape holds an 
opportunity to make the urbans valuable relationship with 
water and its qualities of flow both visible and palpable. 
Water is life force.  Whilst the infrastructures that support 
waste, storm and drinking water claim to organise the 
‘platform capacity’ of land development, can we think about 
these water infrastructures differently? Is there potential to 
design urban landscapes alongside, or with the specificity 
of localised water movements thereby minimising the 
pipework-thinking of last century? What insights might 
close attunement to waterways bring to landscape-led 
urban design? 
As this research document will demonstrate, it was through 
grounding this provocation in a South Pacific geography 
that the inquiry was initiated.  The project queries what 
can be learned from South Pacific ways of understanding 
spatial relations in this context of water infrastructure and 
the landscape? In this way the first ‘plateau’, or space of the 
research, emerged to land me in the ‘middle’ of the research 
1  ‘Deleuze and Guattari – A Thousand Plateaus- The Concept of the Rhizome’.

situation1 - a landscape of overlapping and conflicting 
perspectives built into an outdated and redundant urban 
paradigm. As I came to realise, it was due to the complexities 
and magnitude of issues associated with this provocation, an 
anything but linear approach to this investigation developed 
- one that in its rejection of straight methods opened to the 
divarication’s and weavings of a potential new way of ‘doing’ 
urbanism with the living landscape.  It was from here a 
certain processual research style and strategy was identified 
towards the questions raised within a post-colonial context. 
Most relevantly, this ‘middle’ located my inquiry in the 
broad investigative milieu of South Pacific urbanism, and 
more specifically at the intersection of:

Infrastructural ecology;
Mātauranga Māori values/knowledge, and; 
Polynesian spatial cosmogony.

These three anchors established a field to be mined for 
relevant tools, discussions and operative concepts where 
together they collaborated within design process towards 
building the research pathway. Thus it is by way of an 
emergent research paradigm, where acts of design housed 
the primary discovery mechanism, that I was led to ask 
what is at stake for landscape architecture at this particular 
urban nexus. And further, seek a South Pacific landscape in 
the City of Porirua to both interrogate and reimagine.
Starting among the tides of the Porirua Harbour this 
design-led investigation takes place in three phases. The 
first finds foothold within the community demands for 
clean waterways to support cultural and recreational rights 
to the harbour that have been revoked by poor water and 
land management. This foothold exposes issues with the 
infrastructural networks within the harbour catchment 
– whaitua - giving expression to the conflicting interests 
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regarding how infrastructure currently manages water 
and structures urban life, stimulating discussions around 
‘infrastructural equity’. Understanding the harbour catchment 
as a collection of smaller sub-catchments, the investigation 
makes its way upstream to the urbanised reaches at the source 
of degraded water quality. Here, the suburb/sub-catchment of 
Cannons Creek is used as a ground for design experimentation 
to hypothesise how decentralised water networks may 
extend local ecologies to restore/enhance water quality while 
responding specifically to the infrastructural desires of the local 
community. 
Following interrogations into the current management 
of water, the second phase recognises potential in urban 
waterways to reinvigorate public realms in suburbs where social 
infrastructure is often overlooked. The investigation looks to 
the embedded structure of the Cannons Creek streamscape to 
imagine how suburbs may better engage with their waterways 
and their ‘streamness’ to enhance sense of place and increase 
health benefits of everyday settings. 
Residing in Cannons Creek, the third phase of the investigation 
responds impending population increases and consequent 
necessity to densify our suburban realms. This phase finds 
agency in the Polynesian majority present in Cannon’s Creek, 
locating the suburb and Porirua within the Pasifika diaspora. 
Expanding on South Pacific concepts of space, place and 
belonging, this phase engages with streamscapes to interrogate 
our current binary approaches to public and private to imagine 
a ‘space of relations’. Here, the notion of ‘relational space’ that 
emerges from South Pacific spatial philosophy becomes the 
ground to imagine more compact and community focused 
urbanisms with increased agency to reflect our diverse values 
as a South Pacific nation.
The design led investigation, as will be shown, is therefore 
driven by operative concepts across ‘infrastructural equity’, 
‘streamness’, and a South Pacific ‘space of relations’. The agency 
of these situated notions maintains the projects alignment to 
the ‘in the middle’, whilst discovering through design what a 
South Pacific landscape-led urban design project may offer 
the discipline of landscape architecture – a thus far under 
interrogated field.
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METHODOLOGY 
Threading flowers, building plateaus

This design-led research employs an emergent design 
method to mobilise an adaptive approach to new concepts 
and realisations as they surface or materialise. Various 
acts that take place under the banner of design practice 
are critical to this mobilisation. Design here is thus both 
discovery and practice. This non-linear way of working 
supersedes conventions that easily partition the landscape 
design process into analysis and design. Practice thus 
designates in this realm, the working through a situated 
problem. In this way the research welcomes unanticipated 
information and relations that appear along the research 
journey. In this processual framing, design of/with the 
landscape is used as means to produce knowledge and 
construct new plateaus based on new discoveries. Whilst 
what follows describes this approach, it is demonstrated 
below in the research phases Grounding and Becoming.

In parallel to acts of design, this occasioning of emergent 
design method generates a transversality2 of thought – that is 
the ability to think across disciplines and scales and to mine 
for the necessary tools and information for the construction 
of the next plateau, or design discovery phase. As the 
aforementioned introduces, this research is open to what a 
South Pacific Urbanism might offer the spatial organisation 
of a living landscape in Porirua. Invoking the South Pacific 
points to our geographical location, but more meaningfully, 
to no one singular view. Here the accommodating of many 
views and many levels is encompassed within Pasfika and 
Maori knowledges. Transversality is I believe, an essential 
mustering device when working with different spatial 
cosmogonies and their different ways of knowing. It creates 
a level foundation or ‘multivocal structure3’ from where 
perspectives from multiple cultural backgrounds may be 
expressed at once. 

2  ‘New Materialism’.
3  Keown, Postcolonial Pacific Writing: Representations of the Body.
4  Refiti, ‘Mavae and Tofiga’.
5  Mambrol, ‘Claude Levi Strauss’ Concept of Bricolage’.
6  Deleuze and Guattari, On the Line.

I have honed this approach to design led investigation 
towards what I describe as a ‘situated patchwork’. Here 
the research is, rooted in both provocation and site, or 
situation,  and advanced by my research findings and 
intuitions in relation to personal encounters of space and 
place as a South Pacific person. This process of ‘patching 
together’ is embedded in Polynesian thought as ‘Su’ifefiloi’ 
- the direct translation describing ‘the process of threading 
flowers into a necklace or garland’. Su’ifefiloi is a Samoan 
method of constructing narratives as a form of oratory 
‘in which diverse elements are brought together to build 
a [plateau] of many pieces, establishing an order without 
denying heterogeneity or discontinuity4. Su’ifefiloi as a 
concept relates to French anthropologist Claude Levi-Strauss’ 
‘bricolage’, explained as ‘the skill of using whatever is at 
hand, and combining them to create something new5.’ The 
concept of bricolage is further interrogated by philosopher 
Gilles Deleuze and psychoanalyst Felix Guattari, who 
depict this process of synthesis as a ‘smooth desiring-
machine6’ Importantly su’ifefiloi enables this research to hold 
complexity without the pull towards rationalisation into 
a single perspective. The distinctly ‘patchy’ consequences 
associated with su’ifefiloi offers a quality that this thesis aims 
to preserve – so as to avoid the construction of a totalised or 
completed vantage. It is with su’ifefiloi a means not ends are 
prioritised so that through design, the urban landscape is 
‘allowed’ to live as perpetually incomplete, or open to flow. 

As architect Albert Refiti7 suggests patchiness is a quality to be 
nurtured ‘because the gaps in the fabric or narrative allow the 
process of generation of perspectives to continue.’ The imagery 
associated with su’ifefiloi as a threading of a garland or loop 
gives both expression and agency to my research strategy, as 
with a loop there is no beginning or end. Su’ifefiloi thus affords 
my research a distinct Pacific inflection when approaching an 
emergent design method.

Yet similarly, and as I have introduced above, this research 
emerges from and resides in the ‘middle’. Following Deleuze 
and Guattari we can name this a rhizomatic approach which 
starts in the in-between and ‘therefore in alliance with the open 
field or the flow of things, “where things pick up speed8”. My 
practice research reflects this idea, as it does not aim to reach 
a totalised and conclusive answer for the complex issues at 
hand, nor does it express the tidiness of a beginning and end.  
It is within these relational ways of working, su‘ifefiloi and 
rhizomatic this research finds its movement and agency.   

7  Refiti, ‘Mavae and Tofiga’.
8  ‘Deleuze and Guattari – A Thousand Plateaus- The Concept of the Rhizome’.

Figure 1: Working diagrams: transversality
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LANDING  1.0 - 

The complexities that constitute the 
metafield of urbanism reach into every 
corner of the social, political, economic, 
ecological and spatial worlds, therefore 
the design led research potentials 
are immense and I have found them 
difficult to contain.  A clear field however 
emerged to ground my provocation 
and direct my inquiry into and with  a 
South Pacific landscape. These three 
main fields, Infrastructural ecology; 
Mātauranga Māori values/knowledge, 
and; Polynesian spatial cosmogony 
arose to circumscribe and affirm my 
research position. The following section 
introduces these three ‘corners’ of 
discussion and draw out key theories, 
projections and operative concepts that 
mobilise the study.  Review of literature 
is thus purposed as means to locate and 
adapt socio-cultural specific ways of 
working in and with landscape - South 
Pacific ways, that to date are sorely 
under interrogated and undervalued 
within landscape architecture. 

Figure 3: Porirua Harbour, Onepoto Arm
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1.1 - Landscape infrastructure: 
        Towards open systems design

In recent discourse, responses to the underperformances 
of master-planning and overexertion of technological 
systems in conventional urbanism practice have given new 
horizons of agency to the landscape discipline. This has 
placed landscape as agent in urban design practices. Pierre 
Bélanger, an Associate Professor of Landscape Architecture 
and Co-Director of the Master of Design studies program 
at Harvard University’s Graduate School of Design, 
collates cross-disciplinary discussions “born from a crisis 
and critique of disciplinary thinking” in his publication 
‘Landscape as Infrastructure: A Base Primer’ (2016). I 
find this text most generative for thinking through water 
management as it reviews infrastructure as a “multifaceted 
space, and a critical interface with the contemporary 
challenges of shifting climates, population migrations, 
natural resources and biophysical systems9.” 
Bélanger plants a sense of urgency among the landscape 
profession as he moves beyond the “borrowed, aristocratic 
histories of the profession of landscape architecture from 
the old-world surrogate, intellectual affiliations with the 
discipline of architecture10”, and underlines the imperative 
to unite disparate discourse towards a projective strategy 
of ‘landscape infrastructure’. Landscape infrastructure, 
as Bélanger suggests, “harnesses urbanisation as the 
predominant process in contemporary spatial culture” and 
works to overcome a “century old reliance on connecting, 
remediating, or fixing the centralised conditions of 19th 
[and 20th] century urban form, inherited by the industrial 
metropolis and informed by the mother of all design 
disciplines and the ghost-writer of all urban infrastructure 
that is civil engineering11.” Here, Bélanger proposes a 
disciplinary dissolution across landscape architecture, 
urban planning, ecology, engineering, mapping and 
urbanism”, allowing innovations across these schools 
of thought. This dissolution of disciplinary boundaries 
appeals, as provokes the potential for new collaborations 

9  Belanger, Landscape as Infrastructure.
10  Belanger.
11  Belanger.
12  Belanger.

and ways of approaching today’s urban problems.
Bélanger points to how the “widely divergent, oddly 
oppositional ideologies” of (disciplinary) schools of thought 
have been perpetuated by the “hegemony of architecture 
on the urban subject, of engineering on the technological 
subject and of hard science on the scientific subject” and 
suggests that a deeper understanding of these disciplines 
and their flow over ideologies of form and function can 
review and rewrite urban histories through open systems. 
This rewriting, Bélanger adds, is “paramount to the 
emergent and unfinished project of landscape in the twenty-
first century.12”
Through his collaborations towards widening the remit or 
definition of infrastructure, Bélanger exposes three ‘critical 
imperatives’ embedded in the landscape infrastructure field:

Urbanise the histories and geographies of the 
landscape field

Expose and upscale the biophysical 
complexities of urban processes

Project and extend urban ecologies as 
performative infrastructures

These imperatives underscore the landscape architects 
role as “directors of multi-lateral efforts” and as projects, 
they move beyond the conventional notions of singular 
authorship of any exclusive discipline, instead relying on 
collaborations between contemporary practices at the 
confluences of urbanism, landscape and ecology. 
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In Aotearoa/New Zealand, the necessity to review 
infrastructure could not come sooner. In the post-war decades, 
extensive agricultural masterplanning and heavily engineered 
urbanism strategies were employed across the country in the 
aim to catapult us into the global economy. To date between 
80-90% of New Zealand’s low-elevation environments13 and 
90% of indigenous wetlands have been converted principally 
for the development of pastoral agriculture, horticulture and 
silviculture14. This renders two thirds of our rivers unsafe for 
swimming and three quarters of native fish species under 
serious threat of extinction15. Hard scientific approaches to land 
management have seen many of these farms reliant upon the 
inputs of fertilisers, pesticides and herbicides to run a successful 
operation with long lasting environmental effects further 
perpetuating water quality issues16. This project is motivated to 
find an alternative to the default reliance upon practices that 
unwittingly participate in outdated infrastructures.

In our rampantly expanding urban environments, singular 
authorships of engineering in the design and construction 
of municipal infrastructure systems has seen serious 
environmental degradation, with urban freshwater bodies 
often becoming sinks for untreated urban runoff from a 
variety of land uses17. Mismanagements of urban stormwater 
and wastewater systems in particular have greatly reduced the 
capacity of urban waterways to provide ecosystem services 
such as recreation, tourism and biodiversity, while indigenous 
values associated with urban waterways are often completely 
overlooked. 

It is under these influences that the three imperatives of 
landscape infrastructure outlined by Bélanger above are 
operatively adopted into this research process. The investigation 
thus provides a cross-disciplinary platform from where it can 
project new landscape driven infrastructural strategies that are 
contingent, preemptive, responsive, economic and ecological18.   

13  L Brake, R Peart, Treasuring Our Biodiversity: An EDS Guide to the Protection 
of New Zealand’s Indigenous Habitats and Species.
14  ‘The New Zealand Biodiversity Strategy: Our Chance to Turn the Tide’.
15  Roy, ‘“Their Birthright Is Being Lost”’.
16  Environmental Foundation, ‘Poor Land Management Practices’.
17  Chakravarthy, Charters, and Cochrane, ‘The Impact of Urbanisation on New 
Zealand Freshwater Quality’.
18  Belanger, Landscape as Infrastructure.

Figure 4: Aotearoa's prevailing urban conditions: Porirua
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1.2  - Mātauranga Māori:
        Towards environmental reciprocity - tau utuutu

Currently in Aotearoa/New Zealand, design discourse 
is seeing a revival of Māori cultural values, narratives 
and intergenerational knowledge transfer after a history 
of colonial suppression. Mātauranga Māori (Māori 
knowledge/wisdom) has resurfaced on the one hand due 
to commitments to biculturalism, and on the other to its 
plethora of ‘new’ understandings and concepts which 
describe the intricacies of interconnectedness between 
environments and people. Integration of Māori knowledge 
in design has enabled new approaches to sustainable 
practice while expanding concepts of belonging, identity, 
quality of life and place19.

The landscapes of Aotearoa have long been a part of Māori 
lived identity, where “the land represents its people and a 
strong sense of connectedness to place has allowed Māori 
to thrive in the rich endemic environment, adapting and 
developing as a collective society for more than 800 years20.” 
Over these centuries Māori developed a strong reciprocal 
relationship with their environments, forming an insightful 
language and approach that unearths ‘new’ potential for 
landscape architecture to engage in sustainable practice. 
The strong sense of environmental reciprocity (tau utuutu) 
is embedded in Mātauranga Māori, as it ensures the 
intergenerational abundance of food and natural resources 
(mahinga kai) to endure. For Māori, the ontological 
notion of tau utuutu involves a deep understanding of the 
intricacies and complexities of ecological systems and cycles 
as a part of daily life. It is through these connections in 
Māori thought where landscapes became synonymous with 
human identity.  Such recognition is vital to this research 
practice.

19  Marques, McIntosh, and Hatton, ‘Haumanu Ipukarea, Ki Uta Ki Tai’.
20  Marques, McIntosh, and Hatton.
21  Marques, McIntosh, and Hatton.
22  Marques, McIntosh, and Hatton.

Throughout the era of colonisation and urbanisation both 
Māori and non-Māori moved from rural and semi-rural 
communities to urban environments where more than 
86% of New Zealanders and 88% of Māori now live. This 
migration, particularly of Māori, to urbanised centres was 
largely involuntary and resulted in widespread disconnection 
from ancestral lands or tūrangawaewae (place of standing 
and being connected21) greatly disrupting knowledge values 
and the ways that Māori connect to place22. It is under this 
particular influence that landscape architecture practice can 
revive such connections and knowledge values in an urban 
context. This research thus proposes the potential design 
pathway is through carefully considered and contingent 
approaches to urban systems and infrastructures, natural 
systems and landscape features,

The following introduces key concepts and strategies 
embedded in Mātauranga Māori that mobilise my study 
towards a holistic understanding of tau utuutu as a design 
strategy, allowing landscape architecture to embrace 
sustainable practice while expanding senses of place, 
identity and belonging. 
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Mauri: the life essense Ki Uta Ki Tai: from mountains to sea

In Mātauranga Māori, Mauri is regarded as a 
“prerequisite for life to exist and is pervasive in 
that it is present everywhere in all elements, both 
physical and metaphysical23”. Mauri is often used 
as a tool in holistically assessing the health and 
wellbeing of the environment and its ecosystems. 
The mauri (life giving properties) of freshwater is 
emphasised by Māori and is also the best example 
of how mauri is inherent in the environment24. The 
mauri of water supports all life including human 
well-being, comprising of both physical and spiritual 
qualities.  Mauri can be harmed by human activities 
which diminish the natural character, life supporting 
qualities and ecosystem health. For example, the 
health and vitality of a waterway and the plants and 
animals they support (including humans) can be 
threatened by activities such as discharge of polluted 
stormwater, sewage, other contaminants in runoff, 
excessive water use and changing the physical nature 
of the water body25. 

In this research, mauri is adopted as a tool to 
assess ecosystem health throughout my research in 
particular relation to water quality. I also see mauri as 
an outcome that any design intervention must strive 
towards.

23  ‘Mana Whenua Values’.
24  ‘Mana Whenua Values’.
25  ‘Mana Whenua Values’.

Māori have emphasised the need to consider the 
dynamics of environment in its entirety through the 
concept of Ki Uta Ki Tai26. Māori use this concept to 
describe their holistic understanding of freshwater 
ecosystems and how the health and well-being of 
the people are intrinsically linked to the natural 
environment27. The notion of Ki Uta Ki Tai recognises 
that rivers and streams “connect entire landscapes 
as they flow from the mountains to the sea, and are 
conversely linked to their catchments28”.  Ki Uta Ki 
Tai entails the numerous interactions that water may 
have on its journey from when it falls as precipitation, 
to when it reaches the sea; “acknowledging the 
connections between the atmosphere, surface water, 
groundwater, land use, water quality, water quantity, 
and the coast. It also acknowledges the connections 
between people and communities, people and the 
land, and people and water29. 

As an integrated water management strategy, Ki Uta 
Ki Tai “recognizes that it is not possible to assess the 
mauri of a waterway by looking solely at the water; 
rather, the catchment through which the water flows 
must be examined. An intact mauri depends on the 
status of all interrelated components of the catchment. 
In other words, Māori are explicitly acknowledging 
that instream conditions are determined by processes 
occurring within the catchment and cannot be 
isolated or manipulated out of this context30.

Ki Uta Ki Tai progresses a holistic design and water 
management strategy that can function between 
human and catchment scales, addressing the mauri 
of waterways and overall health of the ecosystem. In 
this sense, Ki Uta Ki Tai may be employed to address 
key infrastructural issues surrounding water quality 
while operating in accordance to cultural values and 
human scale experience.

26  Tipa, ‘Exploring Indigenous Understandings of River Dynamics 
and River Flows’.
27  Ministry for the Environment, ‘Ki Uta Ki Tai – from the 
Mountains to the Sea’.
28  Tipa, ‘Exploring Indigenous Understandings of River Dynamics 
and River Flows’.
29  Ministry for the Environment, ‘Ki Uta Ki Tai – from the 
Mountains to the Sea’.
30  Tipa, ‘Exploring Indigenous Understandings of River Dynamics 
and River Flows’.

Figure 5: Ki Uta Ki Tai
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Whakapapa: landscape as identity Mahinga Kai: food for thought

Whakapapa describes a shared genealogy between 
mana whenua (Māori tribe with ancestral affiliation 
to the particular landscape), water and land as the 
basis for what is a familial relationship between ira 
tangata (humankind) and te taiao (the environment). 
“Māori relationship with the environment is 
governed by the direct identification of the physical 
world as being fundamental and synonymous with 
human identity and wellbeing. This is reflected in 
the direct association of individual hapu and iwi with 
specific rivers, mountains and other natural features 
as entities that support and define their existence31”.

The concept of whakapapa affords this investigation 
key expression to the natural form and features of the 
landscape as a fundamental component in expanding 
senses of identity and belonging. This gives particular 
agency to landscape discourse in reconnecting 
mana whenua (tribe with ancestral affiliations with 
the landscape) to their ancestral landscapes while 
fostering new connections for non-mana whenua. 

31  ‘Mana Whenua Values’.

Mahinga kai (Mahi-ngā-kai ‘working the foods32’) 
is the customary gathering of food and natural 
materials, the food and resources themselves and the 
places where these resources are gathered. Mahinga 
kai species and places are fundamental to this 
relationship and observation of their health is the 
primary way that Māori assess the overall health of 
their aquatic environment. The concept of mahinga 
kai is interpreted in its broadest sense to include food 
for the mind, body and spirit33. 

Mahinga kai is also an active process, forming an 
ecology of complex food gathering systems and 
perpetuating intergenerational knowledge systems 
through interactions with the environment. The 
ability to mahinga kai is directly reliant on the mauri 
of the environments from where they are gathered. 
Therefore human actions leading to degradation of 
water quality, waterway and ecosystem abstraction 
and restricted accessibility to sites can have serious 
consequences in maintaining cultural values. In this 
study, mahinga kai becomes a sort of cornerstone 
in understanding the tau utuutu notion of 
environmental reciprocity. 

Mahinga kai offers agency to landscape discourse 
in fostering meaningful dialogue between humans 
and the environment while addressing transversal 
concerns of equity in social, cultural and ecological 
fields. 

32  Orchard, ‘Mahinga Kai Exemplar’.
33  Orchard.

Figure 6: Mahinga Kai mural on a bus stop, Takapūwāhia, Porirua 
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1.3  - Pacific Spatial Cosmogony:
        Towards a 'space of relations'

The subject of ‘South Pacific space’ in design discourse is 
still in juvenile form, but recent texts in the philosophical 
fringes are beginning to give expression to new worlds of 
understanding in Polynesian space. In an endeavour to 
address current issues surrounding gentrification, lack of 
community in urban developments and urban sprawl, this 
thesis casts inquiry into Polynesian notions of ‘relational 
space’ to reimagine some of the default urban logics 
Aotearoa has inherited during colonisation. These new 
spatial concepts, strategies and perspectives introduced by 
key theorists Albert Refiti, Albert Wendt and Epeli Hau’ofa, 
are seeing increased agency in landscape discourse for 
imagining urbanisms that are compact, community focused 
and embracing of our values as a South Pacific nation. This 
research labours to give visibility to this discourse in the 
hope of catalysing enhances socio-spatial affordances.

Given our overt cultural and geographical presence within 
the South Pacific, Aotearoa/New Zealand forms an anchor-
stone in the Pasifika diaspora. Aotearoa’s shores have been 
welcoming Pacific migrants ever since the first arrivals of 
ancestral Māori, with successive waves of pacific migration 
continuing into the present day. 

34  ‘Tagata Pasifika in New Zealand’.
35  ‘Pasifika People in New Zealand. How Are We Doing. 2017’.
36  ‘Pasifika People in New Zealand. How Are We Doing. 2017’.
37  ‘Pasifika People in New Zealand. How Are We Doing. 2017’.

Today Aotearoa is home to around 300,000 ‘Pasifika’ (pacific 
ethnic groups) from 40 different ethnicities, each with their 
own language and history34, 97% of this population live in 
urban areas forming our most urbanised ethnic group35. 
The growth rate of Pasifika is currently double that of the 
overall population with future projections of 480,000 (2026) 
and 650,000 (2038)36. Aotearoa’s pacific community is also 
notably young with a median age of 22 years37. Further 
statistics show that our pacific community is Aotearoa’s 
most deprived, with over half of Pasifika living in the 
country’s poorest urban environments. Despite this, there 
is a strong sense of family and community attributed to 
pacific communities that statistics cannot quantify. This 
‘sense’, I believe, is something for landscape and urban 
discourse to embrace and explore as conventional urban 
development processes continue to demonstrate a lack of 
social and spatial equitable affordances. The lack of effective 
social infrastructure stunts both community engagement 
and sense of place in New Zealand’s suburban contexts, 
threatening further cultural isolation and social inequality. 
The above discussion allows me to refine and sharpen the 
inquiry to ask: how can landscape/urban discourse embrace 
and spatially conceptualise the pacific notion of ‘relational 
space’? 
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It looks to operative concepts embedded in South Pacific 
cosmogonies where relationships between individuals, 
collective and landscape structure the spatial realm. Such 
questioning begins to interrogate the current tendencies 
of private property boundaries being the dominant 
constituent of urban space in western thought. To this end, 
Albert Refiti’s theory of mavae and tofiga in his text Mavae 
& Tofiga: Spatial Exposition of the Samoan Cosmogony 
and Architecture (2014), refines a pathway to hypothesise 
through the design of the landscape, an urban framework 
which ‘connects and codifies relationships as spatial and, 
relational. Here geographical networks’ are understood 
as the ‘freeing-up and connecting of boundaries and 
territories38’ that constitute the urban fabric. 

Refiti’s theory reads ‘mavae’ as an operative concept that 
structures pathways and connections between territories 
while ‘tofiga’ “leads to the convergence of things, places 
and appoints them to positions and stations39” in the urban 
fabric. Refiti proposes that together, mavae and tofiga act 
as a ‘coupling knot’ that ‘connects and codifies relationships 
as spatial, relational and geographical networks’ or ‘alaga40’. 

38  Refiti, ‘Mavae and Tofiga’.
39  Refiti.
40  Refiti.
41  Wendt, ‘Tatauing the Post-Colonial Body’.
42  Wendt.
43  Wendt.

This is where landscape architecture finds itself as 
an apparatus that performs the task of shaping these 
relationships, or the ‘vā’.

Vā is key in understanding space and identity in the South 
Pacific and is described by Refiti as ‘space of negotiations’, 
this adds to Albert Wendt’s rendering of vā as the “unity-
that-is-all41”. Both expressing a reality where space relates 
things rather than separates, and in doing so, “holds separate 
entities and things together42” in a unifying meshwork. The 
notion appears as ‘Wā’ in Māori and ‘Mā’ in Japanese43, thus 
suggesting a sort of ‘pacific-wide’ identity and unification of 
space. In this research, ‘vā’ is interpreted as ‘charged space’ 
that draws relationships between people and entities. In 
this framing, vā becomes a workable design medium which 
landscape architecture has agency to sculpt and direct. 
Such an approach is overtly alternative to the dualistic 
spatialised notions of inside and outside that conventional 
and prevailing urbanisms tends to rely upon, and in turn 
perpetuate boundary-lines and zones of exclusion.

Figure 8: Exploring mavae and tofiga
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Figure 9: Alaga system of belonging from person to national. Source: Mavae & Togiga, Albert Refiti

In cobbling together my understandings derived from 
Refiti’s work, mavae (unfolding/spreading) and tofiga 
(gathering/appointing) becomes the ‘arranging forces’ 
which codify vā into spatial and geographical connections/
relations between people, places and the landscape. This 
spatial and geographical codification of vā results in ‘alaga’ 
(structure of belonging), forming territories, parcels and 
paths which hold the individual within the family, family 
within the community, community within the village, and 
village within district. In this sense, alaga becomes a key 
strategy towards, connecting identity to local conditions 
across individual, collective, urban and geographical scales. 
For this research, alaga offers me a ‘way in’ to imagining 
and hypothesising a ‘space of relations’ as an urban strategy 
which permeates across multiple scales
The ‘space of relations’ responds to desires across the 
Pasifika diaspora for a spatial autonomy which expands 
on the immediate community as opposed to prevailing 
urbanisms that structure state dependence44. This begins 
to relate to Wendt’s notion of ‘body-becoming’ in his text 
Tatauing the Post-colonial Body (1996) where he talks about 
the ‘post-colonial body’ –

44  Epeli, ‘Our Sea of Islands’.
45  Wendt, ‘Tatauing the Post-Colonial Body’.

  “It is a body ‘becoming,’ defining itself, clearing a space for 
itself among and alongside other bodies, a body coming out 
of the Pacific, not a body being imposed on the Pacific. It is 
a blend, a new development, which I consider to be in heart, 
spirit and muscle, Pacific: a blend in which influences from 
outside (even the English Language) have been indigenised, 
absorbed in the image of the local and national, and in turn 
have altered the national and local.45” 

Here, Refiti’s spatial expositions find tūlagavae (foothold, 
grounding). With notions that ‘connect and codify 
relationships as spatial’ and ‘free-up and connect boundaries 
and territories’ amongst a ‘unity-that-is-all’ - South Pacific 
ways of knowing, I believe, allow landscape discourse to take 
part in a ‘body-becoming’. This ‘body-becoming’ as Wendt 
may suggest, resonates beneath the realms of ethnicity to 
embrace our collective geographical locus – starting in the 
ground at our feet. It is through acts of design this project 
experiments and affirms these operative concepts with the 
aspiration of grounding a Pacific sensibility into the urban 
landscape, grounding it into place. In this way the research 
works towards social and spatial equity within the suburban 
environment.

Figure 10: Samoan flag in Cannons Creek, Eastern Porirua
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Free surface flow Integrated Constructed Wetlands 
(ICW) Dunhill/Annestown catchment, South County 

Waterford, Ireland. 

1.4  - Review of precedents
        
What follows explores two initiatives that 
reconsider the role of infrastructure. These 
projects recognise the opportunity provided by 
infrastructures beyond service delivery function 
towards both environmental, cultural and 
essentially social ends. I then consider three 
examples of existing urbanism drawing out the 
spatial qualities and aspects of relational space 
on offer. Together the projects of this precedent 
study helped develop my initial thoughts, both 
principally and technically, regards to how I 
might approach the aspirations of infrastructural 
equity, cultural….and relational space. 

Promoted by the ICW Initiative of the Irish National Parks and 
Wildlife Service, the free surface flow ICW concept is based upon 
the use of the land-water interface to ‘enhance environmental 
and nature conservation management’ and the ‘holistic use 
of land to control water quality46’. The concept was developed 
in the early 1990’s in response to the ‘heavily polluted’ water 
quality status of the Dunhill-Annestown stream and towards 
the improvement of natural resource management for the rural 
community in the catchment. The water quality status was 
largely attributed to runoff from farmyards47. The ICW concept 
employs the natural processes of plants, soil infiltration and 
microbial action to retain and remove suspended solids and 
nutrients from effluent, ensuring that water entering the stream 
is of high quality. The use of local and native wetland species 
in ICW’s in the Dunhill-Annestown catchment has seen the 
restoration of key habitats and ‘environmental infrastructures’ 
that were historically lost through drainage and conversion to 
agricultural land48. 

The approach involved a catchment-wide collaboration between 
landowners and local community who had shared interests for 
improving water quality, enhancing habitat diversity and nature 
management. It identified key sites along the stream corridors 
where farmyard wastewater was entering the stream, deploying 
ICW’s at the discharge points. The implemented ICW’s comprise 
of a series of surface-flow wetland retention cells which act as a 
‘treatment-train’ strategy. The adaptability of the ICW concept 
allows the design to directly respond to the required treatment, 
and specificities of site (landscape fit, biodiversity). ICW’s may 
easily be extended to support further treatment.

46  Scholz et al., ‘The Integrated Constructed Wetlands (ICW) Concept’.
47  Scholz et al.
48  Scholz et al.

Figure 12: Dunhill/Annestown catchment strategy. Source: Irish Water

Figure 11: Satelliet image of Dunhill/Annestown catchment



36 37

Within only one year of ICW commissioning in 
the Dunhill-Annestown catchment, approximately 
75% of farmyard runoff was intercepted, leading 
to improvements in the receiving waters across 
the catchment49. This statistic anticipates further 
enhancement as the wetland vegetation and microbial 
habitats mature. 

The success of the implementations led to further 
ICW deployments in the catchment which began to 
look at the possibility to treat wastewater from villages 
and towns. In 2000, an ICW was constructed at the 
village of Dunhill to provide sustainable and natural 
wastewater treatment for the rural community, it 
was then extended in 2012 to respond to population 
growth50. The Dunhill ICW was carefully planned to 
integrate into the natural surrounding landscape by 
using native plants, trees and on-site soils, ensuring 
that the outflow is free from any harmful pathogens 
and compounds associated with wastewater. The 
careful integration of the ICW resulted in an 
enhancement of biodiversity, attracting a range of 
native fauna and allowing the Dunhill ICW to become 
a valuable educational and recreational resource 
for the community51. The success demonstrated by 
Dunhill ICW has led to further ICW projects that are 
dealing with landfill leachate, industrial discharges 
and mine drainage52.

49  Scholz et al.
50  ‘Irish Water Hosts Visit by Local Pupils to Dunhill Integrated 
Constructed Wetlands’.
51  ‘Irish Water Hosts Visit by Local Pupils to Dunhill Integrated 
Constructed Wetlands’.
52  Harrington, ‘Reanimating Land-Water Interfaces and 
Associated Habitats Using “Integrated Constructed Wetlands”’.

Figure 13:  Coliform attenuation through Dunhill ICW. Source: 
Irish Water

Figure 14: ICW treatment strategy Source: Irish Water

This project is an excellent demonstration of how 
catchment-wide strategies can inform holistic 
outcomes that resonate across large scale issues of 
water quality, water management and biodiversity 
loss. At a more local scale, the ICW concept offers 
amenity and educational value to local communities 
– while also providing a sustainable wastewater 
infrastructure. This project offers a very palpable 
example of how natural ecology may be extended into 
performative infrastructures – serving not only the 
local community, but entire ecosystems resonating 
across the catchment. The notable adaptability of the 
ICW concept allows designs to be directly informed 
by the unique requirements, logistics and desires of 
the community/environment they are implemented 
in. The ICW concept advances a promising alternative 
to our current, heavily engineered wastewater 
approaches in Aotearoa, which frequently contribute 
to our degrading urban waters. The concept also 
provides fruitful avenues towards how we may 
employ catchment-wide strategies in New Zealand to 
holistically improve the health and wellbeing of our 
water, land and people. 

Figure 15: Dunhill ICW. Source: Irish Water

Figure 16: Dunhill ICW. Source: Irish Water
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Mahinga Kai Exemplar Project 
Anzac Drive Reserve, Christchurch, Aotearoa

Following the devastating earthquakes of 2010-2011, 
a range of programmes were enacted to facilitate the 
recovery of Christchurch and Canterbury. One of 
these programmes for greater Christchurch was the 
Natural Environment Recovery Programme (NERP), 
who acknowledged the links between recovery 
and nature, and intended to capture opportunities 
to build future resilience through restoring and 
enhancing the natural environment53. One stream 
of this programme led by Te Rūnanga o Ngāi 
Tahu aimed to act on opportunities to restore and 
enhance mahinga kai sites resources and traditions, 
promoting Ki Uta Ki Tai as a culturally appropriate 
approach to mahinga kai enhancement, restoration 
and management54. The recovery goal aspires ‘for the 
natural environment for iwi and Māori to enjoy living 
in an abundant natural environment in perpetuity55’. 
In 2013, collaborations between Te Rūnanga o 
Ngāi Tahu, local Papatipu Rūnanga, Avon Ōtākaro 
Network and Canterbury Waterways Centre 
for Freshwater Management developed the 15 
hectare Mahinga Kai Exemplar Project (MKE) at 
Anzac Drive Reserve alongside the Avon/Ōtākaro 
River. The project was to provide an exemplar, 
demonstrating how we may integrate mahinga kai 
into our landscapes to include recognition of cultural 
and heritage values, restoration and enhancement 
of ecosystems, natural habitat, biodiversity, pathway 
connections, stormwater treatment, food production 
and active and passive recreation56. 

53  ‘Mahinga Kai Exemplar Project’.
54  ‘Mahinga Kai Exemplar Project’.
55  ‘Mahinga Kai Exemplar Project’.
56  ‘Mahinga Kai Exemplar Project’.

Figure 17: Mahinga Kai Exemplar Project. Source: Avon/Ōtākaro network
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The key principles of the project aim to strengthen 
relationships between tangata (people) and whenua 
(land), educate younger and future generations about 
cultural values and ecological knowledge in regard 
to mahinga kai, restore intergenerational knowledge 
values for Māori, and to develop a sense of community 
ownership and contribution to the MKE.  The project 
involved large scale planting of indigenous vegetation 
along riparian margins including Ngāi Tahu taonga 
(treasured) species in order to restore key habitats 
and spawning sites for inanga, and tuna while 
enhancing overall biodiversity. Constructed pathway 
connections and jetties were implemented for species 
observation and contact recreation.  

In 2015, a baseline survey was conducted to monitor 
the progress of the site and its species, confirming the 
success of habitat restoration. The survey showed that 
numerous inanga spawning sites as well as various 
pockets of threatened plant species had become 
established in the site57, initiating the restoration of 
mahinga kai in the city.

This project provides a key precedent demonstrating 
how we may integrate ‘cultural infrastructures’ into 
our urban environments which help restore cultural 
values and protocol for mana whenua. The MKE 
offers a space of dialogue between Māori and Pakeha 
worlds, through common desires for an abundant 
natural environment, and the implementation in an 
urban scenario shows that access to mahinga kai and 
its cultural, recreation and health benefits is possible 
anywhere. This project directly challenges current 
urban water management strategies which degrade 
water quality and destroy habitats of taonga species. 
Instead, the MKE demonstrates ways we may extend 
water infrastructures into abundant sources of 
recreation, cultural wellbeing and food. 
57  Orchard, ‘Mahinga Kai Exemplar’.

Figure 18: Mahinga Kai Exemplar Project. Source: Avon/Ōtākaro network

Figure 19: Mahinga Kai Exemplar Project. Source Avon/Ōtākaro network
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Community Structuring through Public/
Private Interfaces – Natural vs. Constructed 
Thresholds: Pataua North Beach, Northland, 
Aotearoa. Matokana Village, Ono-I-Lau. Aotea, 
Porirua, Aotearoa. 

The following precedents explore and make 
observations of three key public/private interfaces, 
making comparisons between natural/passive and 
constructed thresholds in order to analyse and 
express their critical roles in structuring sense of 
community. 

Pataua North Beach, Northland, Aotearoa:

Pataua North is a small coastal settlement of dwellings 
orientated towards the ocean, and separated from the public 
beachfront by a band of oscillating sand dunes. While there are 
distinct property boundaries for council and market purposes, 
the shifting nature of the sand dunes blur the boundaries 
between private property and public beachfront. By default 
this makes the official property boundaries ambiguous to the 
property owners and beachgoers alike. The topography of the 
sand dunes create their own threshold between the beach and 
properties based on sightlines, changing noise levels, and dune 
vegetation. 

The blurring of the public-private interface has resulted in 
property owners extending their lives into the public realm, 
setting up outdoor furniture and planting gardens along the 
brow of the sand dunes. Placed on public land, these setups 
are often visited by neighbours and beachgoers – creating a 
relational space between various property owners and members 
of the public. This in-between space is particularly appealing 
in the sense that it allows the public/private interface to be 
occupied to generate dialogue between realms. The ability for 
property owners to have influence over this space adds variety 
to the landscape. 

Figure 20: Pataua North Beach
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Figure 21: Figure...
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Figure 22: Sand dune as 'relational space' - Pataua North beach, Northland, Aotearoa. Source: Homeaway
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Matokana Village, Ono-I-Lau, Fiji:

Matokana is a traditional village typical to the South 
Pacific, and is an excellent example of community 
formation in the absence of constructed boundaries 
and formalised pathways. The village also offers an 
expression of Refiti’s theory of mavae and tofiga I 
have explored above. It provides an understanding 
of the structural and tectonic elements (buildings, 
certain trees, beach) as tofiga (places of gathering 
and appointing) and the visibly worn pathway 
connections as the mavae (spreading, connecting 
threads). Together these elements hold together the 
community within the surrounding landscape, and 
arrange the village into a series of segments which 
surround a central common area as demonstrated by 
the alaga structure. 

Amongst the scattered conglomeration of buildings, 
the lack of any fencing or imposed property 
boundaries has allowed the community to organise 
itself based on internal interests and relationships 
between individuals, families, and the natural 
landscape. This has allowed the village to form 
its own unique identity and way of life which 
corresponds and adapts with the local conditions. In 
the case of Matokana and similar villages across the 
Pacific - the public-private interface is based upon 
relations between people and mutual understandings 
of space. These observations affirm a direction for my 
research, by directly challenging the private property 
boundary as a means of structuring space. Matokana 
village allows me to understand how relationships 
between people and environment codify spatially.  

Figure 24: Spatial arrangements showing village segments (Red) and village centre (blue)

Figure 23: Satellite image of Matokana village
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Figure 25: Matokana village. Photograph by Linda weld Figure 26: Matokana village. Photograph by Linda weld
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Aotea, Porirua, Aotearoa

Aotea is a recently developed/currently developing suburb 
of Porirua city, and is very typical of New Zealand’s current 
urban tendencies which have roots in the post-war era. The 
endeavour towards maximum profit gain in developments 
such as Aotea has led to problematic outcomes, not only for 
our natural landscapes and environmental health, but also our 
social wellbeing. 
The heavily engineered approaches to this type of urbanism, 
that fundamentally requires territories to be recontoured into 
a landscape of berms and flat platforms orientated around 
vehicles, prescribes a very particular relationship between 
people and their environments. Here it is evident that the spatial 
organisation not only   revolves around motor vehicle use, but 
also the separation of private property and house building 
technologies that require flat sites. The design preference for 
roading infrastructure and these forms of house building has 
seen social infrastructure taking the back seat. Despite some 
efforts to provide footpaths alongside the roads, the net result 
of these logics inhibit basic relationship formations between 
members of the community. The social infrastructure that is 
in place is thus usually highly prescribed, leaving little to the 
imagination, and often located along the back fences of private 
properties with limited access. 

The public-private interface in Aotea and the vast majority of 
New Zealand suburbs involves a fence around the perimeter 
of the property to secure a sense of privacy. In Aotea’s case 
this spatial division is enhanced by topographical separation. 
This then tessellates across our suburban landscape, locking 
private land in small cells and narrowing the majority of the 
public realm to hard street edges.  The repelling intention of the 
boundary fence greatly hinders the effectiveness of the public 
realm to perform as social infrastructure, and causes isolation 
between inhabitants. 

Figure 27: Figure...

Figure 28: Figure...
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Figure 29: Figure...
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Figure 30: Satellite image of Aotea at Okowai Road
Figure 31: Extensive earthworks involved in the development of Aotea, resulting in the permanent loss of natural character

This design led research moves to counter such an urbanism to instead consider the various dimensions 
of infrastructure as means for enhancing equity and relational space within suburban locations. The 
project exemplars above have supported my understanding both principally and technically in how to 
approach and explore options for this aspiration. 



54 55

GROUNDING  2.0 - 

This section of the research porfolio 
provides context for the design-led 
research. It does so by way of discussing 
disparate disourse and precedent projects 
and the drawing of what consititues a 
field of South Pacific urbanism. The 
metafield of urbanism touches every 
corner of the social, political, economic, 
ecological and spatial worlds,bringing 
complexity into this investigtion. With 
such compexity I have found immense 
potential, but also risk of complication 
and containment. Whislt numerous bogs 
were traveresed, the project emerged 
a clear field groudning my provocation 
and directing inquiry into and witha 
South Pacific landscape. These three 
main fields, Infrastructural ecology; 
Mātauranga Māori values/knowledge, 
and; Polynesian spatial cosmogony arose 
to circumscribe and affirm my research 
position. What follows introduces 
andgrounds these three ‘anchors’ of 
discussion with key theories, projections 
and operative concepts tomobilise 
the study. Review of literature is thus 
purposed as means to locate and adapt 
socio-cultural specific ways of working in 
and with landscape - South Pacific ways, 
that to date are sorely under interrogated 
and undervalued within landscape 
architecture.
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Outlined in the Porirua Growth Strategy 2048 are six principles 
towards shaping and guiding growth in Porirua city. 

A diverse and inclusive city
A harbour-centred city
A compact and liveable city
A connected and active city
A city of opportunities and prosperity
A resilient city

It is outside the context of this research to critique the 
effectiveness of these broad principles, yet they operate as back 
drop to the design decisions this work makes. Based upon 
orientations outlined in the previous section, the physical 
middle of the research became the harbour. Te Awarua-
O-Porirua (Porirua harbour) forms one of Porirua’s most 
important taonga (treasure/asset)58 and lies at the centre of 
all the cities happenings. Te Awarua-O-Porirua‘s health is 
thus intrinsic to any strategy of growth and development. 
Conceptualizing the harbour in the context of the city was 
understood through employing the Ki Uta Ki Tai strategy 
where the harbour expands to the catchment. As the receiving 
environment, the harbour became a means  for this project to 
gauge the catchments conditions.  

Te Awarua-O-Porirua forms an elemental part of Porirua’s 
cultural landscape. The harbour was, and continues to be, a 
wāhi tapu (sacred place) and highly treasured taonga to Ngāti 
Toa who identify as mana whenua. For Ngāti Toa in Porirua, 
the harbour is synonymous with human identity as a part 
of their whakapapa. As the main food basket, Te Awarua-
O-Porirua provided mahinga kai – forging an integral and 
reciprocal relationship between ira tangata (people) and te 
taiao (environment). The name Porirua (from Pari-Rua) itself 
refers to ‘two tides’ (upsettingly… now more like three tides 
from the leaky wastewater) - that converge in the harbour. 

58  ‘Porirua Growth Strategy 2048’.
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"Ngati Toa have occupied the harbour since 1890, 
enjoying an abundance of pipi or cockle, green-lipped 
mussels and oysters, grey mullet, flounder, kahawai, 
conger eel, snapper, rig, school shark, and yelloweyed 
mullet.

The Onepoto Arm was the main food basket.

The harbour was also important as a playground and 
had spiritual significance." - Jenny Smeaton

"TOO POLLUTED FOR ANYTHING: A report has 
confirmed what many locals have suspected for 
a long time - Porirua Harbour is so polluted it's 
unsafe for swimming and food gathering."

"Policies and programmes need to 
focus on the sources and related 
trends in these problems and then 
on measures, such as accelerated 
planting and revegetation, to slow 
and, hopefully minimise sediment 
laden runoff at source." - Grant Baker

"Porirua Harbour is regularly featured in 
lists of the most polluted waterways in the 
Wellington region.

In May last year, bacteria levels in the 
harbour rose to more than triple the level 
considered safe for swimming."

"The annual Porirua Harbour report card is in, and it's 
an F."

"It showed Porirua's streams weren't improving and species living 
in them were declining in numbers or disappearing." - Grant 
Baker

"The harbour will 
not get any better 
while the streams 
that feed it remain 
sick" - Grant Baker

"The whole idea of the strategy is that it should be 
getting better."

"Much of the contamination-based pollution 
going into the harbour comes from the 3 waters 
infrastructure network and roads, which are 
currently not fit for purpose to service growth 
or deliver on improved water quality " - Porirua 
City Council

"But there are always competing 
priorities for expenditure of public 
money." - Anita Baker

"Porirua is a bit problematic 
when it comes to 
infrastructure." - Penny 
Fairbother

"People need to think about 
what flows into their drains and 
how it affects the harbour." - 
Grant Baker

Figure 33: Stormwater outfall from Porirua CBD



60 61

Upon landing in this situation of the harbour and catchment 
this research problem became apparent. It became clear that 
current modes of land development and engineered approaches 
to municipal infrastructures within the catchment have failed 
the harbour – and in doing so, have removed people’s rights 
to its cultural and recreational values. For Ngāti Toa, the 
inability to use the harbour for mahinga kai among other 
cultural purposes, has severed an intergenerational relationship 
with their tūrangawaewae59. The loss of ecological knowledge 
transfer associated with this disconnection greatly affects 
identity for Māori, the knowledge lost further widens the rift 
of understanding between humans and environment. The next 
lead arose: Is it ok that urbanism and infrastructure removes 
recreational rights to the natural environment? Further; is 
it ok that urbanism and infrastructure removes indigenous 
customary rights to sources of identity, wellbeing and food? I’m 
not so sure, as urbanisation, even in its current form under the 
seemingly holistic principles listed above appears to produce 
iniquitous spatial, social and environmental outcomes. 

In response to harbour concerns, the inquiry followed the water 
upstream to engage with the sources of the issue. Through acts 
of research, analysis and design experimentation, the subject 
of ‘infrastructural equity’ emerged.  Through the integrated 
management strategy of Ki Uta Ki Tai, a certain processual 
approach emerged which found agency in understanding 
landscape as a series of active and living catchments that are 
inextricably linked to their receiving environments. It was this 
approach - a ‘catch-mentality’ which mobilised this research 
towards addressing the social, cultural and environmental 
dimensions that attach to the overarching concern of water 
quality. 

59  ‘Porirua Growth Strategy 2048’.
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2.1  - 'Catch-mentality'
         A holistic approach towards infrastructural equity
        

The term ‘infrastructural equity’ is used in this research to 
approach cultural and environmental concerns surrounding 
infrastructure. In this framing, ‘infrastructural equity’ ensures 
that implemented infrastructural systems serve equally across 
cultural backgrounds while retaining/enhancing ecological 
value of their environments. The term acknowledges 
infrastructures part in structuring daily life and perpetuating 
certain activities. Here, infrastructure design becomes an 
elemental part in reimagining how we urbanise, and in turn 
how we live. 
In order to fully understand this subject, I found it critical to 
analyse and interrogate Porirua’s current municipal network 
and its impacts within the catchment that contribute to 
degrading water quality. This is conducted as a knowledge 
production strategy towards mobilising design experiments. 
This inquiry is spaced between water supply, stormwater and 
wastewater networks with particular focus on the Onepoto 
catchment. Out of the two main catchments of Onepoto and
Pauatahanui, Onepoto is the most urbanised, and subsequently 
results in the most polluted receiving environment - Onepoto 
Arm.

WAGGIS Consortium, Landcare Research, GWRC, Aerial Surveys Ltd

Pauatahanui Inlet

O
ne

po

to Arm

Figure 34: Te Awarua-O-Porirua Whaitua 
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Figure 35: Onepoto catchment
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The current system that supplies Porirua with drinking water 
sources water from Te Marua reservoir in Kaitoke, Upper 
Hutt, and is carried by four pumping stations through over 30 
kilometres of concrete piping to Te Awarua-O-Porirua60. Here 
the water is stored in twelve reservoirs across the catchment 
where it is fed by gravity to Porirua households.

Due to the lengthy journey from source to distribution, the 
current system exerts excessive amounts of energy through 
the various treatment and pumping procedures along the way. 
During this journey the network passes over the Wellington 
fault, which carries risks of a tremor. In this scenario, damage 
to the network could see many regions, including Porirua and 
Cannon’s Creek without municipal water supply for over 100 
days61. The Te Marua reservoir is one of only three reservoirs 
which service the populations of Wellington, Hutt Valley and 
Porirua (around 370,000 people) creating heavy reliance on 
these infrastructures and high risk if one was to become either 
contaminated or inoperable.

60  Greater Wellington Regional Council, ‘System Map’.
61  Wellington Water, ‘Emergency Water’.
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Figure 37: Porirua potable supply



68 69

The current urban stormwater systems in Te Awarua-O-Porirua 
use conventional engineered methods which function to remove 
urban surface water promptly through impervious surfaces and 
systems. This urban runoff then through underground piping, 
drains into waterways and finally the harbour. 

The nature of the current system allows for a wide range of urban 
contaminants to enter the waterway through urban runoff. 
These contaminants include heavy metals such as copper (Cu), 
primarily from vehicle brake pads, lead (Pb) from roadside soil 
leaching and use in petrol, and zinc (Zn) from un-galvanised 
roofing and vehicle tyre wear. Other urban contaminants 
include polycyclic aromatic hydrocarbons (PAH’s) which are 
mostly from dissolved car exhaust62. These contaminants can 
be toxic to both human and aquatic life and greatly degrade the 
mauri of waterways and harbour. The contaminants also make 
the gathering of mahinga kai and commercial fisheries unsafe 
as they accumulate in food sources and enter our food chain. 
The impervious system also amplifies flood risks during high 
rainfall events. This is due to restricted water infiltration and 
high-speed flow rate which can overwhelm stormwater systems 
and waterways downstream. 

The tendencies to culvert pre-existing streams as a part of 
the stormwater network removes them from urban life. The 
subsequent destruction of urban streamscapes has seen 
Onepoto’s urban landscape largely sterilised of its natural 
character.  

62  Environmental Science Department and Greater Wellington Regional Council, 
‘Contaminants in Te Awarua-o-Porirua Whaitua’.

Figure 38: Stormwater outfall into Kenepuru Stream
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Figure 39: Onepoto stormwater network 1:90000
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70 71

The current municipal wastewater system that services Porirua 
covers a 180 square kilometre catchment which services 
Porirua City and northern Wellington suburbs of Newlands, 
Johnsonville and Tawa. The wastewater system is made up of 573 
kilometres of piping and 53 pumping stations63. The wastewater 
is transported to Rukutane Point wastewater plant where it 
undergoes a series of treatment processes which removes the 
waste from the water. Once separated, the water is treated (UV) 
and discharged at the Rukutane outfall. The removed solids are 
compressed and sent to Spicer landfill64. 

The current wastewater system in Porirua is outdated and 
notoriously leaky, allowing untreated wastewater to enter 
the city’s waterways and harbour from over 40 confirmed 
locations65 (this may anticipate more unconfirmed) - usually 
during high rainfall events. This is very damaging to the health 
of Porirua’s aquatic and marine environments, with harmful 
pathogens such as E. coli and other dissolved compounds, 
rendering both the waterways and harbour either unsafe or 
dangerous for swimming, recreation, and food gathering. From 
a Māori cultural perspective this is seen as deeply offensive 
as untreated wastewater greatly reduces - even entirely strips 
water of its mauri, and denies customary access to mahinga kai 
due to serious health risks66. 

The nature of the wastewater network (similar in all municipal 
wastewater systems in NZ) means that maintenance is ongoing 
and costly, with constant upgrades required to meet new 
capacities. Recent cost estimates for technical upgrades to 
Porirua’s current wastewater network are between $23M and 
$106M67. 

63  Wellington Water, ‘Your Wastewater System’.
64  Wellington Water.
65  Wellington Water, ‘Porirua Wastewater Network Overflows’.
66  Wellington Water.
67  Wellington Water.
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Following analysis, clear discrepancies emerged to show 
infrastructure’s critical interface of conflicting worldviews, 
economics, natural resources and biophysical systems. It 
showed that Porirua’s infrastructural condition is currently 
perpetuating a cycle of cultural and environmental 
degradation – creating a condition I identify as 
‘infrastructural inequity.’ Through analysis, the specific 
issues that affect Porirua’s water quality become design tools 
towards imagining new systems.

In the Porirua Growth Strategy 2048, concern is raised 
regarding the current state of the city’s municipal 3 waters 
network as community expectations for water quality 
become more pressing. The strategy also outlines a projected 
increase of ~30,000 new residents in Porirua within the next 
30 years68, and continues:

 “Our 3 waters network is not currently fit for purpose to meet 
our current growth needs and improve overall water quality”
 
“It is vital that as Porirua changes, we ensure that our 
infrastructure is fit for purpose and has the capacity 
and quality to support our growing communities and 
environmental health.”

“There is an increasing focus on how sustainably these 
services can be provided by territorial authorities, especially 
in the face of continued population growth, climate change 
and the greater need for resilience of these core infrastructure 
services.” 

It is at the point I refined the approach to this design 
research and the desire to rethink conventional urban water 
infrastructure established as core to my design intents. 
At this plateau, tools from landscape infrastructure and 
Mātauranga Māori are activated in an inquiry towards 
infrastructural equity. In the context of Porirua and this 
research, infrastructural equity converses closely with the 
values of Ngāti Toa and associated environmental concerns. 
Under these influences, the concepts of mauri, whakapapa 
and mahinga kai were managed under the strategy of Ki Uta 
Ki Tai towards imagining how equitable infrastructure may 
function in Porirua. The following imperatives emerged. 

68  ‘Porirua Growth Strategy 2048’.

Infrastructures must prioritise water quality 
(mauri) as the elemental component affecting 
the overall health and wellbeing of the 
ecosystems and community. This may be 
achieved by revising conventional stormwater 
and wastewater infrastructures which currently 
degrade water quality. 

Infrastructures must function to actively 
restore ‘mauri’ that has been lost through 
previous urban development and land uses. 
This may be achieved through reforestation/
redistribution of local species, daylighting or 
de-channelising of waterways where possible 
and increasing of pervious surfaces.

Infrastructures must aim to foster meaningful 
relationships between the community and 
natural features of the landscape. This 
may be achieved through enhanced visual 
connections and accessibility to natural 
features such as mountains, valleys, streams 
and water bodies. 

Infrastructures must provide and restore 
habitats of key mahinga kai species. The 
design must also provide customary access 
to mahinga kai resources for gathering.

Here, Bélanger’s three critical imperatives for ‘landscape 
infrastructure’ are employed, which move away from 
heavily engineered methods – and towards an open systems 
approach to infrastructure design:  

Urbanise the histories and geographies of the 
landscape field

Expose and upscale the biophysical 
complexities of urban processes

Project and extend urban ecologies as 
performative infrastructures

Figure 41: Mural under a bridge at Kenepuru Stream
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Figure 42: Onepoto catchment as a conglomeration 
of sub-catchment authorities 1:90000

Reflecting upon this analysis, a motivation towards testing a 
decentralised infrastructure strategy emerged - prompting the 
understanding of the wider Te Awarua-O-Porirua catchment 
as a conglomeration of smaller sub-catchments. This approach 
allows these individual sub-catchments to function as 
‘territorial authorities’, through which decentralised strategies 
may be implemented. In this way decentralised systems are 
catalysed to respond and adapt to the particular requirements 
and desires of each sub-catchment community, whilst reducing 
energy exertion and enhancing infrastructural resilience. Here, 
the integrated management strategy of Ki Uta Ki Tai is tested 
towards ensuring the appropriate management of land and 
water within the sub-catchment authorities establish equitable 
networks which align with cultural and environmental values 
to restore and enhance mauri.  

 The understanding of smaller sub-catchments existing within 
larger catchments allows me to draw parallels with the Alaga 
Structure of belonging, where community authorities exist 
within larger district authorities through codified spatial 
relationships. These parallels add a further dimension 
to decentralised strategies to be understood not only as 
infrastructural networks, but networks which carry potential 
to enhance sense of community and place through their 
adaptability to local conditions and desires. Under this catch-
mentality, the sub-catchment of Cannons Creek/Maara-Roa 
was selected to test decentralised networks and ground design 
experiments. 
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Cannons Creek is a suburb of Eastern Porirua notable 
for its rich cultural diversity, particularly amongst 
Pacific peoples whose joint ethnicities make up 66% 
of the population69. This is followed by European 
(18%), Māori (17%), and Asian (6%). Cannons 
Creek is also known for its pockets of deprivation, 
frequently featuring amongst the most deprived 
suburbs of the Wellington region70. These statistics 
are mainly due to poor planning decisions during 
its construction in the 1950’s and 1960’s which saw 
a very high concentration of low-income households 
accompanied with a severe lack of effective social 
infrastructures. 

The development of Cannons Creek and other eastern 
suburbs of Rānui, Waitangirua and Ascot Park 
occurred without integrated connection Porirua’s 
‘centre’ in rapid response to post-war housing 
demands and local rise in heavy industry which saw 
an influx of Pacific migrants.  The hasty development 
of Eastern Porirua involved the levelling of the 
natural landscape and the culverting/channelising 
of waterways to maximise the platform capacity for 
government housing.. The low cost construction of 
Cannons Creek’s housing and infrastructure has 
resulted in problematic environmental and social 
implications, where furthermore, the now aged 
municipal infrastructures pollute waterways whilst 
many of the housing falls into disrepair. These 
implications have directly occasioned poor water 
quality in Cannons creek - a sink for urban runoff 
and wastewater leaks, contributing to the degrading 
water quality downstream in the Onepoto Arm. 

The uniformity of housing and lack of social 
infrastructure in Eastern Porirua’s urban form has 
failed to recognise the diversity and social needs of 
their inhabitants, resulting in a poor reflection of the 
communities and ways of life  that reside here. These 
spatial conditions make it particularly difficult for 
the Pacific population, whose ways of life generally 
revolve around family/community relationships and 
social interactions. In 2018, the Labour government 
announced a 25 year plan to revitalise the Eastern 
Porirua suburbs through the redevelopment of 
2000 state houses and an additional 2500 KiwiBuild 
homes71. While the housing-led redevelopment of 
the eastern suburbs will ensure improved living 
conditions indoors, there has been no explicit 
strategy addressing the lacking social, and aged 
water infrastructures. It is under these influences 
that the Cannons Creek/Maara-Roa sub-catchment 
seemed an appropriate ground for discussion, design 
experimentation and knowledge production for this 
research.

69  James and Southwick, ‘Pacific People in Cannons Creek/
Waitangirua: Movement and Attachment’.
70  Porirua City Council and I.d Community, ‘Deprivation Index’.
71  ‘Porirua Regeneration Means Thousands of New Homes’.

Figure 43: Construction of Eastern Porirua in the 1950's showing the levelling of 
the natural landscape. Source: Stuff

Figure 44: Uniformity of state housing in Eastern Porirua. Source: NZ History

Figure 45: Cannons Creek today
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Figure 46: Public-Private threshold between housing and stream corridor

Figure 47: Cannons Creek streetscape

Figure 48: Hard edges in Cannons Creek centre

Figure 49: Public access from street to stream corridor
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Through adopting catch-mentality, this phase of 
grounding has revealed the ways that the landscape 
arranges itself into territories through the movements 
of water. The forming of sub-catchment territories 
within wider catchments gives agency to this 
research in working across scales to address water 
quality concerns through decentralised community 
authorities and the integrated management strategy 
of Ki Uta Ki Tai. 

The parallels made between the various catchment 
scales and the Alaga Structure allows a deeper 
understanding of decentralised sub-catchment 
networks as localised community schemas, each 
carrying local authority over the ways their land 
and water is managed in direct relation to the 
infrastructural requirements and desires of the 
community at hand. The inextricable connections 
between numerous sub-catchments and the common 
harbour codifies a spatial relationship across 
community and wider geographical scales based on 
the flow of water. To this end, I find in my research 
the approach towards decentralised infrastructural 
networks may also become an approach towards 
expressing local identity, through engaging with 
the immediate environmental and biophysical 
conditions and open systems to enhance sense of 
place and belonging. These findings have mobilised 
a design approach which looks beyond the solely 
logistical elements of water infrastructure to unearth 
potentials in these networks to provide meaningful 
social infrastructures. Through the following design 
experimentations, landscape architecture may be 
employed to make these networks both visible and 
palpable to form meaningful relationships between 
community and local conditions through the life-
giving qualities of water. 

Reflection
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2.2  - 'Streamness'
         Towards expanding richness and variety in the public realm
        

To further develop the research focus on water through 
the landscape in a situated way, this next phase of design 
investigates the life giving qualities of waterways as a 
functional design tool to reinvigorate the public realm. 
Cannon’s Creek is the focus, and as discussed above is a suburb 
deprived of social infrastructure and a meaningful public 
realm. This design phase looks to the embedded structure 
of the creek as a means to expand richness and variety as the 
basis to reimagine and restructure the suburbs public realm.   

This phase recognises the power of streamscapes in providing 
explicit links between people and their natural environment 
as the basis for an effective social infrastructure. More 
specifically this includes providing spaces for breathing and 
being inspired, spaces to linger, to amble, to dream, to play, 
to meet by intention or by chance. These spaces are basic 
requirements for physical, mental and cultural activities of 
human beings. The overwhelming positive effects a natural 
environment has on people across all cultural backgrounds 
is often tossed aside or not completely understood as critical 
to the ‘urban conversation’. Current urban tendencies see 
landscapes sterilised of their natural character thereby 
disconnecting societies from the non-instrumental 
dimension of natural environments without overview of 
the consequences. “The inextricable links between people 
and their environment are the basis for a socio-ecological 
approach to health72” The central theme of this axiom is the 
maximising of health values in everyday settings. 

72  ‘WHO | The Ottawa Charter for Health Promotion’.

Upon exposing New Zealand’s urban tendencies in this 
research, it is clear that we really struggle to spatially 
integrate housing and infrastructures into our natural 
landscapes and into society. While implementing 
meaningful social infrastructures into society is often 
considered ‘too costly’ or ‘vain’, streams are passing through 
entire suburbs carrying enormous potential to improve 
deprived areas through their embedded structures. These 
streams have been/are being largely ignored by prevailing 
urbansims where they are considered ‘other’ and frequently 
abused, as is the case in Cannons Creek - but what happens 
when our urban streamscapes are brought into the middle?  
 
To approach this research phase and bring Cannons Creek’s 
streamscape into the middle. I felt it was essential to become 
familiar with the ‘on-the-ground life’ of the Cannon’s Creek 
community in relation to its waterway and its embedded 
streamscape. This was approached through hīkoi – a way 
of walking ‘with’ the landscape to exhume meaning and 
understanding, in this instance, used as sited research 
method. The hīkoi provided a methodologically consistent 
qualitative form of landscape analysis which allowed me 
to reside in the ‘middle’ of things through human scale 
experience.
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Ki Uta

Transmission Gully
Belmont Regional Park

The hīkoi was conducted along the entirety of 
Cannons creek, from the confluence with Kenepuru 
stream, upwards through the suburban centre 
continuing along the stream corridor and eventually 
to the creeks headwaters in Belmont Regional Park. 
The hīkoi came to its end at the highest point of land in 
the sub-catchment marking the very beginning of the 
system. The purpose of this route was to understand 
the key characteristics of the Cannons Creek 
streamscape and the numerous interactions water has 
on its journey from its headwaters to the receiving 
environment of Kenepuru stream (Ki Uta Ki Tai). 

Photography was employed as a means to analyse 
and convey the gradient of change and the various 
territories that the stream connects during its journey 
through the landscape, with particular attention to 
waters tendencies to expand richness and variety in 
the landscape. 

Cannons Creek Lakes Reserve

Cannons Creek Centre

Cannons Creek Park

Ki Tai

Figure 50: Cannons Creek/Maara-Roa sub-catchment showing hīkoi route
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Figure 51: IMG_01, Pathway to Cannons Creek from Bothamley Park

Figure 52: IMG_03, House 

Figure 53: IMG_02, Cannons Creek entering Kenepuru Stream as a stormwater channel. 
Wastewater pipe in foreground

IMG_01

IMG_02

IMG_03
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Figure 54: IMG_04,  Channelised Cannons Creek exiting Cannons Creek Park, Shows 
recent community planting along riparian margin. 



94 95

Figure 55: IMG_05, Cannons Creek chanellised. 

Figure 56: IMG_06, Public/private interfaces along park edge
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Figure 57: IMG_07, Housing along park edge
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Figure 58: IMG_08, Cannons Creek chanellised

Figure 59: IMG_09, Cannons Creek housing typology

Figure 60: IMG_10, Looking up the catchment 

Figure 61: IMG_11, Having a kick
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Figure 62: IMG_12, Pollution at culvert infall

Figure 63: IMG_13, Pollution at culvert infall Figure 64: IMG_14, Creek is chanellised and fenced off from the public 
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Figure 65: IMG_15, Warspite Ave - Cannons Creek is culverted beneath the road.
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Figure 66: IMG_16, Warspite Ave - approaching Cannons Creek shops.ad. Figure 67: IMG_17-21, Conditions of Cannons Creek suburban centre.ad.
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Figure 68: IMG_22, Cannons Creek Lake

IMG_23

IMG_16

IMG_22

IMG_17-21
IMG_15

Figure 69: IMG_23, Looking over Cannons Creek Lakes reserve from Warspite Ave. 
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Figure 70: IMG_24, Ducks!

Figure 71: IMG_25, Boardwalk through Raupō (Typha orientalis)

Figure 72: IMG_26, Mamaku (Cyathea medullaris)
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Figure 73: IMG_27, Cannons Creek Figure 74: IMG_28, Boardwalk 
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Figure 75: IMG_29, Looking back on the suburb 

Figure 76: IMG_30, Mamaku grove

IMG_24

IMG_25/26
IMG_29/30

IMG_31 IMG_27
IMG_28

Figure 77: IMG_31, Looking towards the headwaters, crane constructing transmission gully.
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Figure 78: IMG_32, Bridge Figure 79: IMG_33, Kawakawa (Macropiper excelsum)
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Figure 80: IMG_34 Cannons Creek
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Figure 81: IMG_35, Cannons Creek

IMG_32/33
IMG_34-36

Figure 82: IMG_36, Cannons Creek
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Figure 83: IMG_37, Native saplings on the forest floor
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Figure 84: IMG_38, Nīkau (Rhopalostylis sapida)

Figure 85: IMG_39, Ongaonga (Urtica ferox) Figure 86: IMG_40, Regenerating native forest
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Figure 87: IMG_41, Looking northwards down the valley

IMG_42-43

IMG_41

IMG_37
IMG_38-40

Figure 88: IMG_42, Cannons Creek

Figure 89: IMG_43, View of transmission gully construction site from the stream



126 127

Figure 90: IMG_44, Looking over Cannons Creek suburb towards Whitireia Peak

Figure 91: IMG_45, Transmission gully construction

Figure 92: IMG_46, Transmission gully construction
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Figure 93: IMG_47, Looking towards the upper catchment. 
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Figure 94: IMG_48, Cannons Creekt

IMG_44-46
IMG_47

IMG_48-49

Figure 95: IMG_49, Watercresst
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Figure 96: IMG_50, Cannons Creek, forking into tributariest

Figure 97: IMG_51, Weathered ridgelines Figure 98: IMG_52, Akatorotoro (Metrosideros perforata) Figure 99: IMG_53, Looking northward down the valley towards Porirua Harbour entrance. 
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Figure 100: IMG_54, Ascending  

IMG_50-52
IMG_54-55

IMG_53

Figure 101: IMG_55, Headwaters of Cannons Creek (Uta)
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Figure 102: IMG_56, The highest point of the Cannons Creek/Maara Roa Catchment - altitude 
404 metres. Cannons Creek drains to the left, Takapu stream drains to the right.
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IMG_56-57

IMG_58

IMG_59

IMG_59

Figure 103: IMG_57, Woah a rainbow!

Figure 104: IMG_58, Looking down the valley towards harbour entrance..
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Figure 105: IMG_59, Views over Te Awarua-O-Porirua and Onepoto Arm,  from Porirua City on 
the far left, to Kāpiti island on the far right. Eastern Porirua lies in the foreground.
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INITIAL IMPRESSIONS FROM HIKOI

Richness and variety emerges when 
multiple scales are expressed within a 
site

Richness and variety emerges when 
environments are unprescribed - allowing 
users to have personal influence

Physical and topographic relationships 
between creek environments, urban 
environments, public spaces and 
dwellings are fundamental in affording 
meeting and transition between diverse 
environments.
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It was clear that streams hold a particular power-potential 
in expanding richness and variety in the environments 
they pass through, due to the fractal dimensions constantly 
produced when water and land interact. I have chosen to use 
the term ‘stream-ness’ to give expression to this particular 
power-potential as a means to better understand the 
complex spatial qualities associated with streams. The term 
stream-ness for this study entails the visual, aural and tactile 
dimensions, along with scents and tastes that may contribute 
to a stream environment, and became a means to assess how 
the stream currently relates to adjacent spaces. Stream-ness 
thus became a design tool, mobilising approaches which tap 
into the spatial potentials of flowing water. The conception 
of stream-ness provided a new platform to discuss and break 
down the varying affects of stream environments. I found it 
to be pervasive in all flowing water, with adjacent conditions 
being the factors which either expand or suppress it.

To ground stream-ness as a design tool, the 
following principles were derived from site 
observations:

Stream-ness is maximised/enhanced by the 
porosity of adjacent mediums 

Stream-ness is maximised/enhanced where 
adjacent spaces afford transitions to different 
environments

Stream-ness is maximised/enhanced when 
water flow is delineated 

Stream-ness is suppressed when adjacent 
mediums are impervious

Stream-ness is suppressed when adjacent 
spaces restrict transitions to different 
environments

Stream-ness is suppressed when water flow 
is channelised

The findings relating to the power-potential held in all 
flowing water mobilised a design approach which gave 
expression to the power-potential held in stormwater. 
This frames urban stormwater systems as functional 
tributaries connecting seemingly isolated suburban pockets 
to the main watercourse. By associating stream-ness with 
stormwater we are able to shift the stormwater network 
from suburban ‘other’ to suburban ‘ground’ built upon 
findings that demonstrate flowing water’s pervasive abilities 
to expand richness and variety in the public realm. 

This notion opens up great potential in reimagining 
transitions between environments, threading together 
individual and collective realms with emphasis on the 
creek as a spinal component of the community’s public life. 
The landscape is the medium for testing out these ideas 
as developed in this design process. These ideas ingrain 
themsleves in the integrated management scheme of Ki-
uta-ki-tai offering potential to embed happenings of public 
life within the happenings of the wider ecosystem through 
a consistent and sympathetic dialogue between public 
and stream. This is the opportunity for design with the 
landscape.

With this in mind design experiments were carried out 
which reimagined stormwater systems to test the potential 
of ‘stream-ness’ to expand richness and variety in everyday 
settings. 

Findings of these experiments not only demonstrated the 
potential of stream-ness to expand richness and variety, 
but also demonstrated potential of stream-ness to structure 
dialogue between public and private environments. The 
design experiment exhibited potential of ‘stream-ness’ 
in informing ‘relational spaces’ that challenge the current 
approach to the boundary being the dominant public-
private threshold - and overall spatial constituent of the 
Cannon’s Creek urban fabric. 
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BECOMING  3.0 - 

This phase works through acts of design 
intervention with new tools leveraged by 
knowledge produced through Grounding 
in the sited situation. More particularly, 
the emergent agencies/operative 
conceptions  of ‘catch-mentality’ and 
‘stream-ness’ move this practice 
of landscape architecture towards 
aspirations of infrastructural equity and 
a meaningful public realm in the South 
Pacific urban context of Cannons creek. 
Here, tools and operative concepts from 
landscape infrastructure, matauranga 
maori and pacific ‘space of relations’ 
have been evolved and refined through 
site specificities of the Cannons Creek/
Maara-Roa sub-catchment to take part in 
an urban ‘becoming’ out of the research 
‘middle’.  

By residing in the middle, this urban 
design becoming phase does not aim 
to define or totalise a South Pacific 
urbanism, but rather gives expression to 
how tools and concepts may be extracted 
from certain conditions and ‘middles’ as 
a rhizomatic means to conduct urbanism. 
Periodic critical reflection, as will be 
shown, is intrinsic to this process.
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This design-led ‘becoming’ comprises three key operative scales that closely converse with the 
alaga system of belonging, and are transversally managed through Ki Uta Ki Tai as the holistic 
recognition of freshwater catchments. 

The first operative scale looks at the Cannon’s creek sub-catchment as a ‘decentralised territorial authority’. As the 
figures to follow demonstrate, it tests a decentralised infrastructural network that actively restores and enhances 
the mauri of water as the elemental component of community and ecological wellbeing. This involves a strategic 
engagement with the sub-catchment structure to project and extend local ecologies into performative waste, storm 
and drinking water infrastructures that value lived experience. Inset ‘zooms’ of this strategy test how elements 
within a decentralised network may expand sense of place and community through amenity value.

The second operative scale identifies urban stormwater systems as living tributaries of the main creek. This 
work takes up the potential to codify relationships across private and public realms through ‘stream-ness’ and its 
power to expand richness and variety in everyday settings. At this scale Cannon's Creek centre is restructured 
through an understanding of mavae and tofiga in order to better relate the suburban centre to the streamscape. 
At this operative scale, pacific notions of relational space through undersatnding mavae and tofiga is used as a 
means to respectfully densify the suburban fabric in response to anticipated population growth, and create stronger 
relationships to the Cannon's Creek streamscape. 

The third scale of design experimentation focuses more intensely on the public-private threshold between dwellings 
and its key role in informing a meaningful public realm. Experiments at this scale challenge the dominant spatial 
constituent of the private property boundary to approach less prescribed suburban typologies and assemblages 
that encourage both individual and communal influences over space. 
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01 - Decentralised Infrastructural Network: 
Towards the active restoration of mauri as 
the elemental component of community and 
ecological wellbeing.

This design experiment hypothesises a decentralised 
strategy which extends local ecology into performative 
waste, storm and drinking water infrastructures. 
The integrated management strategy of Ki Uta 
Ki Tai is employed to ensure an infrastructurally 
equitable network which reflects common human 
and ecological desires for an abundant natural 
environment established upon the mauri of fresh 
water.  The adaptability and responsiveness to local 
conditions and community desires allows this system 
to be tailored to the socio-ecological specificities 
of site.  The design of this system is guided by 
emergent principles emerging in the Grounding 
phase alonsgside Belanger's critical imperatives for 
landscape infrastructure. 

Infrastructures must prioritise water quality 
(mauri) as the elemental component affecting the 
overall health and wellbeing of the ecosystems 
and community. This may be achieved by revising 
conventional stormwater and wastewater 
infrastructures which currently degrade water 
quality. 

Infrastructures must function to actively restore 
‘mauri’ that has been lost through previous 
urban development and land uses. This may 
be achieved through reforestation/redistribution 
of local species, daylighting or de-channelising 
of waterways where possible and increasing of 
pervious surfaces.

Infrastructures must aim to foster meaningful 
relationships between the community and 
natural features of the landscape. This may be 
achieved through enhanced visual connections 
and accessibility to natural features 

Infrastructures must provide and restore habitats 
of key mahinga kai species. The design must 
also provide customary access to mahinga kai 
resources for gathering.

Urbanise the histories and geographies of the 
landscape field

Expose and upscale the biophysical complexities 
of urban processes

Project and extend urban ecologies as 
performative infrastructures
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Drinking water supply

Sourced locally from the upper reaches of the 
Cannons Creek catchment, water is collected in 
a reservoir where water is drawn through a piped 
network to a storage reservoir near Cannons Creek 
centre. From here, potable water is distributed to the 
densified central area. For households outside the 
central area, drinking water may be collected from 
rooves
Stormwater network

Organised into separate stormwater catchments, 
stormwater is treated through swale networks, 
using natural processes of plants to ensure that any 
urban runoff is appropriately treated before entering 
Cannons Creek. This is described in more detail in 
the second operative scale.

Wastewater ICW

Based upon the Dunhill precedent, an Integrated 
Constructed Wetland is implemented at the bottom 
of the catchment to process Cannons Creek's 
wastewater. The ICW is adopted as a sustainable and 
resilient alternative to the current network which 
degrades mauri of the waterway. This is described in 
more detail in the ICW inset. 

Mahinga Kai

Identified as a key component towards an 
infrastructurally equitable network, mahinga kai is 
implemented across the catchment through riparian 
planting and reforestation of the landscape. This 
aims to re-establish key taonga species that were 
once aboundant in the area. The inaugaration of 
mahinga kai as a basic infrastructural component 
aims to perpetuate cultural values and environmental 
abundance. 
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INSET ONE: Cannons Creek ICW

The ICW uses five cells as a treatment train , using 
the natural processes of plants to uptake nutrients 
associated with wastewater.  The prolonged surface 
flow maximises evaporation, infiltration and 
microbial activity to ensure any water entering 
Cannons creek is free of any harmful coliforms and 
compounds so that mauri resonates downstream.

This decentralised approach to wastewater 
treatment projects urban ecology as a performative 
infrastructure through the use of native wetland 
vegetation. This in turn increases local biodiversity 
through the formation of key habitats. 

The channelised portion of Cannon's Creek running 
alongside the ICW is also dechannelised, maximising 
'stream-ness' and fostering connections between the 
community and the streamscape.
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To project urban ecology, The 
Cannons Creek ICW may use 
a variety of native wetland 
vegetation that are effective 
in wastewater treatment, 
simultaneously providing key 
habitats for a variety of native 
species. Many wetland species 
used in ICW's also have value 
in mahinga kai. in this framing, 
the ICW concept in an excellent 
example of an equitable 
infrastructure 

PALLETTE #1

Raupō - Typha orientalis

Raupo is common wetland species found througout New 
Zealand. Their complex rhizome systems are effective in 
the uptake of nutrients found in wastewater and have been 
successfully used for wastewater treatment. Raupo also 
provides a key natural fibre recognised as a mahinga kai 
species, and was often used in the contruction of small 
houses. The pollen is also edible.

PALLETTE #2

Kuta - Eleocharis sphacelata
Kāpūngāwhā- Schoenoplectus tabernaemontani

These native wetland species have been used in constructed 
wetlands to neautralise bottom sediments and uptake 
excessive nitrogen and phosphorus from wastewater 
wetlands. These species are also recognised in mahinga kai 
for their traditional uses as natural fibres

PALLETTE #3

Harakeke - Phormium tenax
Mingimingi - Comprosma propinqua
Toetoe - Austroderia toetoe

These plants provide key habitats for wetland flora and 
fauna
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Removed state home

Stormwater catchment

This approach identifies stormwater 
catchments as living tributaries to the 
main creek, with opportunities to expose 
stormwater flows to invigorate the public 
realm through 'stream-ness' 

It looks at existing state owned properties for 
potential to densify the suburban fabric

02 - 'Stream-ness' 

Expanding richness and variety in the public 
realm through fostered connections to water
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Streamness 01

Streamness 02

Streamness 03

Stormwater catchment

Community segment

Community common space

Housing

Rainwater collection tank

Retention wetland

This strategy uses a gradient of swale devices 
which intensifies as it approaches the main creek, 
connecting various territories and conditions 
along the way - reflecting the Ki Uta Ki Tai strategy. 

The housing component is structured around the 
flows of the swale network. Which arrange the 
housing into 'community segments' each with 
common spaces which are structured around 
'stream-ness' and its unifying qualities.

The tendencies for water to arrange spaces into 
territories within various scales offers a spatial 
codification of belonging as described by Alaga.

STORMWATER 02

STORMWATER 03

STORMWATER 01
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6+ Inhabitants

Medium density 1-3 Inhabitants

Mixed use (public ground floor)

1-3 Inhabitants

3-5 Inhabitants

In an approach towards diversity, this strategy uses 
a variety of housing typologies which respond to 
the projected household sizings for the Eastern 
Porirua area. 

The arrangement of the housing strategy ensures 
that sunlight is maximised, while pathway 
connections prioritise access towards the stream 
corridor alongside the swale systems. This aims to 
align urban mobility with the flows of water
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MEDIUM DENSITY

MIXED USE

Cannons Creek Centre

The main objective for Cannons Creek centre was to 
maximise circulation across and around the streamscape 
in an approach to foster connections between the 
community and the embedded structure of the creek - 
namely Cannons Creek lake. The secondary objective was 
to increase living density within Cannons Creek centre to 
establish a central space of relations. 

To achieve these objectives, medium density  housing and 
mixed use developments are used as a tool to create nodes 
(tofiga) that would result in increased circulation (mavae) 
around the streamscape. To encourage these flows, new 
pathways have been formed, including new bridges which 
traverse the streamscape.
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This image depicts circulation upon creating 
medium density/mixed use 'tofiga' and new pathway 
connections, and in doing so, suggests specific 
areas of intensity that may inform future design 
interventions. 

To refine this method of sculpting va through 
structuring connections and nodes - a further 
understanding of local movements would be 
something to further explore and mine for possibility.
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Pedestrian only

Shared lane (private vehicle access)

Shared lane

03 - 'Relational space' 

Experimenting with public/private thresholds 
between dwellings and public spaces in an 
approach towards a meaningful public realm

This operative scale looks at the relationship bewteen 
dwelling spaces and public spaces to experiment with 
ways housing may be integrated to relate to the public 
realm.

The approach uses principles from the Pacific 
Housing Guide which suggests ways housing may 
better inform relational spaces both indoors and out. 
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STREET

STREAM-NESS

SEMI-PUBLIC

PEDESTRIAN

PRIVATE

Ground Floor

Using principles from the Pacific Housing Guide, 
garage spaces become an important interface between 
public and private - becoming 'flexible spaces' that 
support a wide range of uses.

First Floor (Street Level)

Second Floor
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