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ABSTRACT

Wellington's piped streams and harbour are both heavily polluted 
by land-based activities. Riparian zones around urban streams are 
almost non-existent, and native ecosystems are suffering or have 
been completely removed. These issues are to be engaged through 
architectural design focusing on ecosystem regeneration, cross-
programmed with public infrastructure, and urban agriculture. 
Natural habitat in Aotearoa has dramatically diminished since 
European colonisation and continues to suffer significantly from 
the expansion of the built environment and farmland. The ideas 
that this design-based research explores is the incorporation of 
living-systems to aid in regeneration of native species and habitat, 
and prevent water pollution within urban contexts. The addition of 
permaculture practices will also be explored for its role in supporting 
civic life alongside public interaction through socially active design. 
Through these ideas, the goal is to create a network of architectural 
interventions that define a model of living which is regenerative to the 
environment. This would work towards people and nature coexisting 
in symbiotic relationships within urban centres.
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This chapter builds the framework and reasoning behind why this thesis tackles a 
regenerative design approach to living. The primary aims and objectives are identified as 
design which focuses on habitat regeneration, water purification and urban agriculture. 
Through a design-led research methodology, these primary issues are addressed for 
building the foundations of this thesis.
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1.1 CRITICAL ISSUES

One of the primary contaminators of urban waterways is stormwater runoff (Department 
of Conservation, 2006, p. 6). Stormwater is defined as the water that is not absorbed by 
the land's surface, which flows into drainage systems. Within each of Wellington City’s 
catchment regions, various contaminants are collected and congregate in local waterways. 
Urban stormwater catchment regions have been piped as standard practice in New 
Zealand. This is not a desirable method since ecological integrity, and water quality is 
degraded and often becomes toxic to aquatic life (Department of Conservation, 2006, p. 
23). River and seabed habitats are then destroyed by layers of sediment, various chemicals, 
and heavy metals (Department of Conservation, 2006, p. 23). 

Wellington’s stormwater and streams are almost entirely piped underground, making 
waterways vulnerable to pollution caused by human activity. 150km of waterways are piped 
while a mere 12km are open semi-urban watercourses (Wellington Water; Wellington City 
Council, 2015, p. 3). This is mostly a result of poor stormwater management strategies 
within the Wellington City context for the effective ecological removal and mitigation of 
pollutants (Wellington Water; Wellington City Council, 2015, p. 2). 

Streams play pivotal roles in aquatic wildlife. Eighteen of New Zealand’s 35 indigenous 
freshwater fish species migrate up streams and waterways from bodies of saltwater 
(Department of Conservation, 2006, p. 35). Stream accessibility is a critical part of their life 
cycle; if passageways are heavily polluted or blocked, migration of native species becomes 
dangerous or impossible. Many pollutants are not visible to the naked eye; therefore, it 
is easy to assume that the stream is still relatively healthy. However, in reality, hot water 
discharges, vehicular pollutants, heavy metals, stormwater discharge and various chemicals 
often end up in waterways (Department of Conservation, 2006, pp. 6,18). As little as 10% of 
impervious land cover in catchment regions can reduce stream health due to contaminants 
on the surface washing into waterways (Perrie & Greater Wellington Regional Council, 
2012, p. 87). Most urban centres are far more than 10% impervious and are closer to 
80% (Blaschke, et al., 2019, pp. 26,29,34-35). From mapped data of the suburb Te Aro, 
impervious ground cover is 95% (Blaschke, et al., 2019, pp. 26,35).

As sediments, heavy metals, toxins and various other contaminants entering Wellington’s 
waterways, they eventually end up in the harbour resulting in negative repercussions for 
both aquatic life and recreational activities. Wellington’s Harbour is not safe for swimming 
in the day after rainfall due to the poor water quality conditions (LAWA, 2020). On average, 
the first 25mm of rain carries the most stormwater pollutants from impermeable surfaces 
to local waterways. The runoff from stormwater is a significant pollution problem in most 
cities worldwide that needs urgent attention (Wellington Water; Wellington City Council, 
2015). 

Rainwater is typically seen as a problem causing floods and is drained away from sites. 
This scenario often occurs due to the high percentage of impermeable surfaces that 
cannot absorb stormwater (Abrahams, Coupe, Sanudo-Fontaneda, & Schmutz, 2017, 
p. 149). Rainwater can be seen as an opportunity to be used in design for regenerative 
environments (Liptan & Santen, 2017, p. 21). An example is Waitangi Park in Wellington, 
New Zealand, where wetlands are integrated into the landscape design leading to greater 
local public acceptance of wetlands existing in urban settlements (Wood, et al., 2010). 
Wellington’s stormwater pipes carry approximately 80 million cubic metres of runoff 
annually from drains and gutters into urban streams and the Harbour (Wellington City 
Council, 2015, p. 42). According to the Wellington City Council, stormwater is currently not 
treated before entering the harbour. The research in this thesis will go into depth with a 
regenerative design to remediate polluted waterways.

The current and projected statistics for the consumption of fresh produce in New Zealand 
do not match net production rates, signalling that food shortages can be expected with 
certain crops (Horticulture New Zealand, 2017, p. 32). One example in 2020 was when 
courgettes reached a record high price of $29.60 per/kg compared to in-season prices of 
around $5.00 per/kg when imports from Queensland were suspended (Stats NZ, 2021). 
New Zealand does not currently have a food security policy with a future-proof lens. Food 
security is built on three pillars; food availability, food access and food use (Stevenson, 
2013, p. 4). In the lower-income brackets of New Zealand, food security is an issue due 
to fruit and vegetables typically not being competitively priced to alternative high fat 
and sodium products (Stevenson, 2013, p. 6). Due to less healthy and nutritious food 
being more affordable, diets in the lower socio-economic brackets are less likely to meet 
nutritional needs. This can also be observed in obesity statistics, where New Zealanders in 
the lowest socio-economic group are 1.8 times more likely to be obese compared to those 
that are not (Ministry of Health, 2020).

Currently, only approximately 0.1% of food is produced locally in Wellington (Horticulture 
New Zealand, 2017, p. 11). By planning to help support the local population’s fresh produce 
demand, food security can therefore be improved. Additionally, with 15% of people’s 
diets in New Zealand consisting of fruit and vegetables, there is an opportunity to raise 
awareness of healthy food production. This will help support the local urban population 
to live healthy, affordable and sustainable lifestyles (MacPherson, 2017). Thus, to become 
more sustainable and further improve healthy living, consumption of greater than 15% of 
fruit and vegetables is necessary. 

Wellington Central City has a rapidly growing population, including the suburb of Te Aro, 
which is currently around 7560 people. This is predicted to reach 14,500 by 2043 (Blaschke, 
et al., 2019, pp. 36-37). With a drastic projected change happening to central Wellington, 
ecological, residential, and food security needs to significantly grow in importance when 
considering the future. 

Streams in Wellington have always held great significance for Māori, well before they were 
put underground for the benefit of additional buildable land (Harmsworth & Awatere, 
2013). Waitangi stream and lagoon provided an abundant food source and supplied 
materials such as Harakeke (flax) and Rakau (wood). The iwi of Te Aro Pā thrived off the 
lands where kumara and Aruhe (ferns) were grown (Wellington City Council, 2020). By 
1874, Māori were mostly pushed out of the area due to colonisation. This resulted in the 
remainder of their land being stripped away for Wellington's development and expansion. 
Changes that happened to the land over these and preceding years decimated the native 
bird population through deforestation for construction and farming. The lagoon, formerly 
filled with native eel and surrounded by harakeke also disappeared due to earthquakes 
and Wellington's growing metropolis. Engagement with Mātauranga Māori (indigenous 
knowledge) could see the revitalisation of lost natural land features allowing an ecological, 
historical, and spiritual reconnection to the land (Harmsworth & Awatere, 2013, pp. 
275,276).

1.11 FOOD SECURITY
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1.2 RESEARCH QUESTION

How can Wellington’s piped streams provide and support habitat 
regeneration, public amenities, and urban agriculture through 
architecture?
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This thesis aims to examine and explore regenerative practices that restore local 
ecosystems through architectural design. Grey and stormwater quality in Wellington 
are in a detrimental state (Wellington Water; Wellington City Council, 2015). By creating 
relationships between people and urban waterways, damage can be significantly reduced 
from the effects of climate change and other human interventions (Liptan & Santen, 2017). 
This is to mitigate the deterioration of ecosystems on both local and regional scales caused 
by current urban waterway practices.

The objective is to use local ecosystem services to help purify and filter the damage caused 
by impermeable surfaces and piped streams. These waterways should also engage with 
human life. This will be achieved by aiming to provide functional public spaces, contributing 
to food production, more and better-quality housing, education, and community-based 
infrastructure. These starting objectives build the framework for a city that can assist and 
function positively as a part of natural ecosystems.

One aim of using regenerative design is that people should be provided with access to 
education on environmental issues and then be motivated to act upon them (Reed, 2007, 
p. 674.). The inclusion of ecological processes should promote diversity and health in both 
natural and human communities. Living systems can "self-organise, self-design, and self-
repair” (Todd J. , 2019, p. 17). Wai ora literally refers to water, both as a resource and as 
an essential part of the environment that provides sustenance for life. This reinforces the 
biophilia hypothesis that nature is essential to people as it improves our health and well-
being (Kellert & Calabrese, 2015).

Integrating permaculture into architecture and urban infrastructure is a vital objective 
of this research. Significant amounts of space are required for growing crops, and cities 
rely heavily on external resources and land (Vale & Vale, 2009, pp. 35-43). This research 
explores whether permaculture practices can also be integrated into Wellington’s urban 
centre on a larger scale. If combined with a focus on the city's waterways and hydrological 
systems, city flood and greywater can be further purified by crops. In return, this could also 
potentially act as an irrigation source. The aim with integrating permaculture practices is 
to utilise storm and rainwater in cities that currently cause pollution in local and regional 
ecosystems.

Bringing people and the community into architecture is a crucial role of socially interactive 
design. Cross-programming of buildings allow for the inclusion of different groups and 
provides purpose from a civic perspective. Such an architectural intervention could become 
a political statement to incite change in how urban infrastructure is designed to mitigate 
the effects of climate change and improve human health. Very few exemplars exist of 
regenerative architecture that also contributes to the human community. A significant 
change in the urban fabric for the benefit of ecosystem services and human life is vital for 
adapting people’s lifestyles to become sustainable. By doing so, awareness and action can 
be taken on a much larger scale. Architecture can become a form of provocation, gaining 
local, national, and potentially international attention.

By incorporating these objectives into design, the thesis aims to use these qualities 
to create a sense of community and bring people together by incorporating public 
infrastructure into a regenerative landscape. Designing for both people and natural 
ecosystems through biophilia is beneficial to all life. It makes sense to design regenerative 
environments to restore and resurrect ecosystems against what urbanisation has 
removed from people’s daily lives. Combined with the projected urban population growth 
in Wellington CBD, tackling the integration of ecosystem services is critical through 
regenerative design.

1.3 AIMS & OBJECTIVES 1.4 METHODOLOGY

This research's primary methodology is design-led research; concepts are tested against a 
set of devised sustainable and biophilic architecture principles. Where design fails or can 
be improved, research and further iterations are undertaken to develop work towards the 
thesis’ aim.

Various mediums will be used for finding the desired design outcome. These include but 
are not limited to hand-drawn conceptual work, parametric and computational design, 
and physical modelling where tests may need to be executed. Each technique has its 
place in the design process for carrying out explorations towards a regenerative ecological 
outcome. These specific methods are explained in the preliminary and developed design.

Computational programs used included Rhino/Grasshopper for design explorations and 
analysis. This was to output various design outcomes based on the different parameters 
used to aid in ecological regeneration and human well-being.

Additionally, the software ‘Land Utilisation and Capability Indicator’ (LUCI) was used. Fabian 
Delpy from Utrecht University in the Netherlands ran analyses on Wellington City for how 
this program can be used to aid in urban design. Outputs and discussions were then 
used to inform design decisions based off the various LUCI ecological outputs on stream 
locations, flood mapping, sediment delivery, erosion risk, and water quality. The software 
was developed by researchers at Victoria University of Wellington for running simulations 
on hydrological data on farms.

Continued research focussed on a series of different topics. The research began with 
Landscape Architecture, specifically around the regeneration of polluted rivers and 
streams. Case studies by Kongjian Yu in China were of significant influence due to the need 
for remediation of many waterways in the country. Research into local projects included 
analysing Waitangi Park. This Wellington-based project tested what was and was not 
successful in relation to the remediation of ecosystem services and design efficiency. 

Measurable research on urban farming, specifically permaculture, highlight the three 
primary benefits of growing organic seasonal crops: “Preserving biodiversity, tackling waste, 
and reducing the amount of energy used to produce and distribute food” (Viljoen, Bohn, & 
Howe, 2005, p. 21). Other research undertaken here investigates the social and economic 
impacts of introducing urban agriculture to a Wellington context.

Further research to undertook examined local ecosystem methods and strategies for 
how these can be integrated into Wellington's urban environment. This goes beyond 
viewing the urban environment as a living system, but also alongside social factors to 
provide an opportunity for dual programming. Engaging the community in the functions 
of the final design outcome is essential due to the pivotal role that architecture and 
public infrastructure plays in civic life. Programmatically, the design-led research explores 
opportunities for education facilities, community-based infrastructure, housing, market 
design, and food provisioning services. 
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1.5 ONE MONTH QUICKSTART

A ‘quick start’ to the thesis took place in the first month as part of the Ecologies Design Lab 
(EDL) research stream’s research approach. This provided an opportunity to conduct a trial 
and error method to explore many of the ideas initially thought-up and accelerate the initial 
design process. The first month’s designing and research led towards an ecological concept 
based around Wellington’s piped streams. Water is arguably the most important resource 
on earth and is often polluted by land-based activities from both rural and urban contexts. 
Concepts were visualised where architecture interacted with water to create a connection 
between landscape and built form. Often seen as separate, buildings and nature were 
combined into one. Concepts also began to develop around the idea of water purification 
in Wellington’s urban context through eco/living-machines. The idea of urban farming was 
also born; organic growing could provide people with some food produce and further work 
towards water purification. 

From the first month, an expanded research topic was developed by brainstorming a wide 
variety of ideas. This also brought attention to the realisation that the integration of people 
in architecture needed to be a key component. The significance of natural ecological 
systems became vital as part of the design to restore nature. There are many cases where 
habitat and natural living systems have been severely damaged and, in some cases, 
completely lost to urbanisation. Through the integration of eco-machines, habitats can be 
restored and brought back to life in the urban context (Todd J. , 2019). The realisation that 
a restoration of ecosystem services project becomes site-specific was valuable as research 
and understanding of local organic life became paramount drivers in the design process. 
Regenerative design principles alongside cross-programming people in the design were the 
other key points to take forward with the development of this thesis and will be discussed 
in the following chapters.

Figure 1.02: First design explorations.
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Literature 
Review

Regenerative Design & Ecosystems

Biophilic Design

Urban Agriculture & Permaculture

2.1

2.2

2.3

This section of the thesis explores how architecture can develop further to benefit both 
ecosystems and people. The advantages and drawbacks of regenerative design, biophilia 
and urban agriculture are explored for how they can be successfully integrated into a new 
improved standard of architectural practice. Through the three sections of this literature 
study, the limitations and application for the Wellington context are applied to find out how 
a radical development in architecture can occur. The findings from the literature review will 
then develop into a research through design methodology within Wellington City’s context.



28. 29.

2.1 REGENERATIVE DESIGN AND & ECOSYSTEMS

The aim of regenerative design addresses the degradation of all ecosystem services 
through designing the built environment to restore damage from human activity. From the 
research gathered, regenerative design provides a mutual benefit to both human and non-
human life through a systems-based approach (Pedersen Zari, 2018, p. 5). This literature 
study explores the benefits and potential drawbacks of using ecosystem services in design-
based research to develop towards an ecologically focussed built environment.

Sustainable design that is currently practiced in the built environment primarily focuses on 
efficiency and only mitigates the damage to an extent (Reed, 2007, pp. 674-675). However, 
there is still likely to be a negative impact on the environment (Reed, 2007). Regenerative 
design goes beyond this and creates positive cycles of resource use instead of what occurs 
in the vast majority of the cases from the urban environment. Positive environmental 
benefits should be the goal. “The built environment should contribute more than it 
consumes to ecosystems while simultaneously remediating past environmental damage” 
(Pedersen Zari, 2018, p. 5). The main piece of literature used ‘Regenerative Urban Design 
and Ecosystem Biomimicry’ by Pedersen Zari, 2018, has a primary focus on ecosystems 
in regenerative design. The topic of regenerative design encompasses both nature and 
people coexisting, but this book's scope primarily highlights the importance of ecosystems. 

Architects design for sustainability and efficiency, but often lack crucial knowledge when 
understanding the earth's ecosystems and how they function (Reed, 2007, p. 675). People 
are a part of the natural world, yet the vast majority of people do not have an in-depth 
understanding of how ecosystems function and survive. Therefore, this is an area that can 
be developed by educating the population through architectural design. In both the past 
and present, people rely on earth’s natural systems for survival and well-being (Estes, et 
al., 2011, p. 301; Beatley, 1994, pp. 133-134). Architecture in many aspects has strayed 
away from using traditional vernacular techniques with the use of fossil fuels, which are 
unsustainable. Understanding ecosystems is crucial to the health of all organic life. This is 
seen especially in urban settlements where historic and current trends do not significantly 
consider the effect the built environment has on local and global ecosystem health. Cities 
should consider and put into effect strategies that provide habitat for all life because we 
rely on other life to survive. Humans are also heavily dependent on ecosystems for their 
own survival, so human-ecosystem relationships become pivotal (Mathews, 2011). One of 
the simplest examples of this is with the role trees play. They absorb carbon dioxide from 
the atmosphere, produce the oxygen people breathe, conserve water and soil, support 
wildlife, and improve air quality (Seth, 2003). These roles mentioned are only a miniscule 
portion of benefits which trees play for supporting life. 

One of the major issues that can be drawn from the research is that the living habits and 
consumerist lifestyle of westernised culture is unsustainable. Historical and current trends 
represent a model of trying to extract as many “resources” for human consumerism and 
industrialisation as possible, including the colonisation/eradication of indigenous cultures 
(Reid, Cormack, & Paine, 2019, p. 123). The result has been westernised societies trying 
to conquer and control nature. This ingrained method of thinking is deeply embedded in 
how people live and is where a significant change needs to occur. This is explained by Wahl 
(Wahl, 2006, p. 290).

“The root cause of the utter unsustainability of modern civilisation lies in the dualistic 
separation of nature and culture. It is in nature that all peoples and all species unite 
into a community of life. Yet culture is commonly conceived of as apart from nature, 
rather than a part of nature.”

FOOD

Pollination

Fuel/Energy

Fresh Water

CLIMATE 
REGULATION

Purification

Soil

Nutrient 
Cycling

Habitat 
Provision

Species 
Maintenance

Aesthetic/Artistic 
Value

Creation of a Sense of 
Place and Relationship

Prevention of 
Disturbance

Figure 2.00: Diagram connecting different regenerative design aspects.
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There are very few ecosystems left in the world today that have not been affected by 
human intervention (Goudie, 2018). A conclusion to draw from this is that we need to 
work collaboratively with the living world to regenerate and sustain all life on the planet. 
There have been movements in recent years towards “human-nature systems” or “human-
environment systems” (Pedersen Zari, 2018, p. 70). However, more rapid and widespread 
change must occur on a global scale for a truly positive impact to even occur. One area 
in particular where change can be incited, is within urban centres since most of humanity 
resides in cities (Goudie, 2018, pp. 20-21). Cities rely heavily on external resources and 
output a lot of waste (Goudie, 2018, p. 20). By adapting the urban fabric to become 
ecologically regenerative, there is likely to be a positive impact on the environment. 
This should incite change throughout the population by confronting the direct effects 
of our current unsustainable model of urban living on ecosystem health. By creating 
a reconnection to place and space, degraded or removed ecosystems can be used to 
provoke a shift in societal trends from standard and sustainable practices to regenerative 
design (Reed, 2007, p. 677). Therefore, people will have an attachment and feel responsible 
for the health of local ecosystem services through the use of architectural design. 
Wellington being the capital city of New Zealand, and an area of great prominence, is the 
ideal location for applying a shift in societal trends through built design.

There are common mistakes made when working with ecosystems that should be avoided. 
What is often seen with biomimetic design approaches is a romanticism and simplification 
of nature (Pedersen Zari, 2018, p. 36). This is due to designers using nature as a metaphor 
with symbolic a meaning. Biomimetic design is interchangeable with the term biomimicry, 
which is the mimicking of organisms or ecosystems through modern technology (Pedersen 
Zari, 2018, p. 17).

People’s detachment from nature has created this knowledge gap of understanding how 
these complex ecosystem services work (Reed, 2007, p. 675). One aim of this research 
is to use design as a method to bridge the gap of understanding for how the natural 
environment beneficially contributes towards a coexisting world between people and 
nature. Conclusions made are that designers of the present and future need to include 
biologists, ecologists, and people with expertise on local ecosystem services in the design 
process. Dealing with nature is complex and takes a great understanding, as seen with the 
biologist John Todd and his creation of living machines (Todd J. , 2019).

Another significant motivation for integrating various ecosystems into urban environments 
are reducing the effects of climate change, and allowing human urban environments 
to become more resilient to its effects (Pedersen Zari, 2018, pp. 5,6). Climate change is 
causing permutations in weather patterns and extremities, alongside gradual temperature 
increases and sea-level rise (National Research Council, 2010). More vegetation and 
healthier ecosystems can help reduce the effects climate change has within urban 
environments. The ‘urban heat island effect’ is caused by large amounts of high mass 
material within cities absorbing the suns energy. This creates temperature spikes or 
consistent increases of two degrees within urban settlements dependant on local factors 
(Pedersen Zari, 2018, p. 56). Extreme weather events such as drought or heavy rainfall can 
also be mitigated by using increased urban vegetation for flood prevention and moisture 
retention (Liptan & Santen, 2017, p. 15). With the further inclusion of plant life through 
central Wellington City, the ‘wind tunnel phenomena’ can be greatly reduced by strategically 
located planting (Blaschke, et al., 2019, p. 69). Conclusions drawn from this is the fact that 
nature has a crucial role to play in helping maintain a stable environment for living. Many 
urban centres do not follow this model of thinking. By designing with nature, humanity can 
create biodiverse and productive cities that can benefit and sustain life on the planet. 

A valuable insight that people should take from the understanding of ecosystem services 
is to define a healthy standard of living for both biodiversity and people. A change in how 
people view and think about the environment they occupy is required. Humans are not the 
only living organism that exists within urban centres, and creating a harmonic coexistence 
with surrounding organic life is crucial to the survival and health of all species (Estes, et al., 
2011, p. 301).

Figure 2.01: Water quality in Wellington Harbour where some of Waitangi Streams unfiltered 
water enters the sea.
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2.2 BIOPHILIC DESIGN

A compelling motivation for designing with ecosystems is research that proves that 
connection to the living world (plants, animals, water, natural light, etc) has a positive 
benefit psychologically on human health and wellbeing (Pedersen Zari, 2018, p. 18; 
Kellert & Calabrese, 2015). When nature is applied as an architectural medium, the term 
‘biophilic design’ or ‘biophilia’ is used. It explores the theory of how interaction with nature, 
directly and indirectly, has a positive response on human health and well-being. ‘The 
Practice of Biophilic Design’ (Kellert & Calabrese, 2015) goes into detail examining the ways 
people affiliate and connect with nature to improve physical and mental health within an 
architectural context.

There are three different categories that define the attributes of biophilic design: (Kellert & 
Calabrese, 2015, p. 10)

Direct Experience of Nature

Indirect Experience of Nature

Experience of Space and Place

The attribute of direct experience of nature can be intrinsically linked to the utilisation 
of ecosystem services for regenerating natural habitat and the integration of urban 
permaculture practices. By utilising these two aspects in the built environment, it could lead 
to a healthier human population. Many people in developed and high-income countries 
spend approximately 90% of their time indoors (Kellert & Calabrese, 2015, p. 5). This is a 
stark contrast to how people have evolved and historically lived (Kellert & Calabrese, 2015, 
p. 5). The research concludes that people have an intimate connection with nature through 
the direct contact of different environmental features within urban settings. With the 
contemporary model of urban living, it can be seen that detaching people from the natural 
world is potentially starving people from the ability to fully live a healthy, enjoyable life.

The indirect experience of nature is tied into the built environment where qualities such 
as natural colours, materials, and organic forms can create intimate connections between 
people and their environment (Kellert & Calabrese, 2015, pp. 9,10; Olmsted, 2014, p. 9). 
When exploring natural and organic forms, visually appealing architectural explorations 
can be generated to enrichen the built environments sensory experience. Biophilia plays a 
significant role where nature can be mimicked for replicating natural forms in architecture 
for the psychological wellbeing of people (Olmsted, 2014, pp. 38-39). This connection does 
not directly use flora and fauna in designing buildings. However, it creates an affiliation 
between the occupant and their spatial surroundings, which in turn creates healthy, 
productive living conditions. This is an area that will be explored through design within this 
thesis.

●

●

●

Figure 2.02: Plants applied to an interior space in Wellington providing a direct experience of 
nature.
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Experience of space and place is the utilisation of humanity’s naturally evolved instincts 
and comforts being transformed into architecturally designed spaces. One of the most 
significant attributes recognised in relation to the New Zealand context is the cultural and 
ecological attachment people have to their environment (Kellert & Calabrese, 2015, pp. 
6,7; Harmsworth & Awatere, 2013). This is an essential factor to include within design, as 
ecosystems should be recognised from the perspective of how people and human systems 
fit into ecosystems. Culture is especially meaningful with the knowledge and wisdom 
held from Mātauranga Māori on the land. Ecosystems in urban environments are heavily 
impacted by people. This means that nature cannot be seen as separate from humanity 
but as part of the whole. Connections can be created between users and space when 
taking into consideration culturally inspired design and native flora and fauna. What is 
not explored in great depth with experience of space and place is the significance of how 
these aspects play a pivotal role in the lives of New Zealand’s tangata whenua (indigenous 
people). Adoption of the norms and ideals presented by western culture has dramatically 
impacted the historic Māori model of living, learning, and their connection to the land 
as tangata whenua. Where natural resources were treated as tapu (sacred) or as vital to 
human life by Māori, these were not seen with the same significance within westernised 
culture. By recreating a deeply imbedded connection to the land by restoring removed 
or damaged ecosystems, there can be a return of knowledge and significance of mana 
whenua (Harmsworth & Awatere, 2013, p. 275). 

The three categories that define biophilic design all play crucial roles when designing 
with nature for a positive human impact. Including these principals as part of the design 
framework will be pivotal for creating human nature relationships for the benefit of all life.

Figure 2.03: Kellert & Callabrese's three categories for Biophilic Design (2015)
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One way to help people understand how ecosystems function is through the integration 
of urban agriculture practices into daily life. From research into agricultural practices, 
permaculture comes out as a successful model of producing food because it is 
regenerative and does not further degrade the surrounding ecological environment 
(Rhodes C. J., 2015, pp. 404-405). Permaculture is consciously designed landscapes which 
mimic patterns and relationships found in nature for yielding an abundance of food 
and energy for provision and local needs (Rhodes C. , 2012, p. 365). The book ‘Second 
Nature Urban Agriculture’ by Katrin Bohn and André Viljoen, 2014, and journal articles 
by Christopher J. Rhodes, 2012 and 2015 are primary sources of literature for finding 
the benefits and complications of urban agriculture and permaculture practices. Urban 
agriculture focuses on a different perspective from how cities have historically functioned 
by producing physical resources and contributing to the health of cities occupants. This is 
expressed in the following statement made in the book ‘Regenerative Urban Design and 
Ecosystem Biomimicry’.

“Although urban ecosystem services are intimately related social-ecological systems, 
many modern cities are primarily sites for cultural expression and the facilitation of 
trade, rather than the production of physical resources or the generation of services 
that provide tangible physical health” (Pedersen Zari, 2018, p. 111). 

Already, one-third of the Earth’s cropland has become unproductive in the last 40 years 
due to soil degradation (Rhodes C. J., 2015, p. 409). This cycle can change by integrating 
practices that naturally fertilise and remediate soil. Permaculture avoids the monoculture 
that has developed with ‘conventional farming’ and takes a holistic approach where 
systems mimic relationships and patterns found in nature (Rhodes C. , 2012, p. 365). With 
this approach, systems can become self-maintained without compromising water and soil 
quality.

One of the challenges with integrating agricultural practices into cities is how to shift 
peoples’ understanding of how urban environments could function. Many developers tend 
to value a space’s economic value over other potential benefits such as health, wellbeing, 
productivity, connected communities, increased biodiversity, food security, historical or 
cultural significance, and ecosystem health (Bohn & Viljoen, 2014, p. 66).

For a regenerative model of urban permaculture to become successful, the by-products 
such as dead foliage and food scraps from the previous season must be reused to support 
new crops, so there is no waste produced (Rhodes C. J., 2015, p. 404). A constant positive 
feedback loop needs to be created where there is always a beneficial impact on ecologies, 
as opposed to a degrading one. “Two of the cornerstone permaculture design principles 
are that ‘each element performs many functions’ and ‘each important function is supported 
by many elements’” (Rhodes C. J., 2015, p. 404; Mollison & Slay, 1994). This relates back 
to regenerative design and biomimicry, where ecosystem services work as a complex 
set of relationships to support each other (Pedersen Zari, 2020). “Permaculture seeks to 
reconnect humans with nature to bring forth abundance by regenerative means” (Rhodes 
C. J., 2015, p. 405). To change the model of food production, industrialised agricultural 
methods need to become restructured (Rhodes C. , 2012, p. 367). By bringing permaculture 
into the urban environment, food production starts to become a restructured model 
which benefits living ecologies, provides food security, and improves the health and well-
being of the urban population. This has been similarly seen in recent years with New York, 
where urban agriculture has become increasingly popular to promote healthy food and 
sustainability (Ackerman, 2012, p. 6). The Brooklyn Grange farm is one of the largest in the 
city and promotes local food production, health benefits and education (Ackerman, et al., 
2014).

2.3 URBAN AGRICULTURE AND PERMACULTURE

Figure 2.04: Early conceptual visualisations of urban agriculture with piped 
streams for the One-Month Quickstart.



38. 39.

8

142

81

2

39

23

Location Zinc Copper Polycyclic Aromatic Hydrocarbons

Oriental Bay

Southern CBD

Northern CBD

69

1201

716

kg/year

The practice of permaculture should use three ethics defined by Rhodes: (Rhodes C. J., 
2015, p. 405)

Soil, water and air should be viewed as a sacrosanct to sustainability.

Humans and their impact on the planet are part of the regenerative model.

Sharing the surplus where you don’t take more than you need is important, surplus is 
returned to ecosystems as there is no waste in nature.

●

●

●

A primary challenge when implementing urban agricultural practices is the exposure food 
products can have to toxins from within the city. For the Wellington City context, these can 
include: (Carter, 2018, p. 10)

Estimated contaminant loads that end up in Wellington’s Harbour have been located in 
three different catchment locations. Oriental Bay; Northern CBD which occupies Warring 
Taylor, Glenmore, Aitken and Aotea North; and Southern CBD which are within the region 
of my chosen site occupying Newtown, Tory, Te Aro, Taranaki and Harris (Wellington Water; 
Wellington City Council, 2015, p. 2). 

Sediment 

Litter/rubbish

Hydrocarbons and oil products from vehicles, road construction and unauthorised 
disposal in drains

Nutrients (nitrogen and phosphorous)

Pesticides, herbicides and fungicides from gardens

Heavy metals including lead, zinc and copper (from vehicle wear, oils, buildings and 
paints)

Animal faecal matter

Hot water discharge

●

●

●

●

●

●

●

●

These points are crucial to the survival for all of earth’s life. 

It is noted that growing food crops within 50 meters of busy roads, such as Kent Terrace, 
is strongly not advised due to the pollutants released from vehicles (Bohn & Viljoen, 2014, 
p. 70). The impact of heavy vehicular use leads to contaminated soils, water and air. When 
pollutants meet soil, air or water that edible plants use to grow, they may contain harmful 
traces of the pollutants (Bohn & Viljoen, 2014, p. 69). It becomes evident here that urban 
food production may require bioremediation of soil and water (Bohn & Viljoen, 2014, pp. 
72,73). Raised planter boxes and green roof designs may be suitable places where urban 
food production can take place in the most polluted areas. The integration of other planting 
with possibly a strategically designed remediation focussed wetland should be used to 
help filter out heavy metals, petroleum products and other toxins that leach into local 
soils (Todd J. , 2019). This is similar to landscape interventions completed by Kongjian Yu, 
such as Qunli Stormwater Park. Further benefits are that filtered water can then be used 
for irrigation purposes. Taking this into consideration, a pedestrian and public transport 
orientated system becomes a crucial move for the future development of Wellington City 
in conjunction with urban agriculture. Not only for urban agricultural practices, but also 
for the effects of air, soil and water pollution, safety, and making streets more pedestrian-
friendly down Kent and Cambridge Terraces to cultivate social interaction. This would mean 
the removal of some vehicular traffic from Wellington CBD, which will provide a cleaner, 
greener, and more social city for the future. This would require significant urban re-
planning, which is explored in chapter six and based on proposals from:

Opus (Opus, 2018)

Warren and Mahoney Architects (Warren and Mahoney Architects, 2018)

MRCagney (MRCagney, 2018)

New Zealand Transport Agency (NZTA), (NZTA, 2011)

Wellington City Council (Wellington City Council, 2007)

Let’s Get Wellington Moving (Let's Get Wellington Moving, 2018)

●

●

●

●

●

●
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Food miles are the distance food is transported from the time of its making until it reaches 
the consumer. Food miles are commonly debated due to their contribution toward 
greenhouse gas (GHG) emissions. However, the GHG emissions from transporting food 
are insignificant compared to the GHG emissions released from industries such as meat 
and dairy farming (Bohn & Viljoen, 2014, pp. 62,63). For example, if people simply removed 
red meat and dairy products for one day a week from their diet, this could reduce GHG 
emissions by the equivalent amount of all food mile GHG emissions in a typical diet. 
Therefore, the real focus should be to target a change in food consumption habits (Bohn & 
Viljoen, 2014, pp. 62,63). Urban agriculture has also been seen to have a positive impact on 
food choice behaviour. By incorporating permaculture practices into urban environments, 
peoples eating habits can become far more sustainable beyond the benefits of urban food 
production alone (Ackerman, 2012).

Rooftops in the urban environment have often been wasted spaces that are left 
underutilised or unused. Every building has a roof, and each of these have the potential to 
become productive spaces. In New York City, this has started the popular practice of urban 
food production projects such as the “Not-for-profit Eagle Street Rooftop Farm”, located 
atop a warehouse in Brooklyn (Nasr, Komisar, & Gorgolewski, 2014, p. 26). With Wellington 
being a coastal city, rooftops become spaces that degrade water through contaminate 
runoff during rainfall events. These contaminants are commonly from the type of roof 
material and particles settling on hard, impervious surfaces. One common metal, zinc, is 
commonly used to prevent roof corrosion. However, this is not environmentally friendly, 
especially when layers of the oxidised material wash off into local waterways (Department 
of Conservation, 2006, p. 24). ColorSteel is a popular roof supplier in New Zealand, and 
their coastal roof system is coated with 45% zinc and 55% aluminium alloy (ColorSteel, 
2021). By transitioning roof spaces into areas for urban agriculture, green roof design or 
public space, less contaminants end up in local bodies of water, and the heat island effect 
in cities would also be significantly reduced. This provides an opportunity to look into 
designing spaces that utilise roof spaces for permaculture practices within the context of 
Wellington City. This is another aspect that will be explored within the thesis for creating 
productive urban environments.

High levels of nitrogen can be harmful to aquatic species, and water runoff often has a 
concentration of this compound in the water. Plants, however, thrive off these nitrates, 
hence becoming effective filters to include in riparian stream environments for the 
filtration process of local water bodies. By applying this knowledge to designing with 
plants, a positive feedback loop occurs, which benefits the health of plant and aquatic 
life for creating a regenerative approach to urban ecosystems replicating what is seen in 
permaculture.

Conclusions drawn are that the urban environment should have more permeable 
surfaces with a wide variety of plant and animal species. This builds healthy ecosystems 
and provides an effective regenerative approach to food production that does not have a 
negative impact on the natural environment. Planting that has been designed just for the 
aesthetic impact or that is done in a monoculture is not a reflection of healthy ecosystems 
where everything is interconnected and relies on surrounding species for survival. By 
incorporating this concept into a new model of living, humanity can take a step forward 
towards undoing the significant damage caused since the industrialisation era.

Figure 2.05: Urban food systems star, (Bohn & Viljoen, 2014)
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This chapter goes into detail about the framework against which the design and process 
work as tested. Biophilia and regenerative design principles are studied, and the ideas 
are then used for creating guidelines to follow throughout the following chapters. Other 
guidelines when designing for native wetland environments and building successful 
permaculture practices are also explored throughout this chapter.
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3.1 REGENERATIVE DESIGN FRAMEWORK

There are four most common ecosystem services recognised for designing healthy 
regenerative ecosystems (Millenium Ecosystem Assessment, 2005). These are provisioning, 
regulating, supporting and cultural services that all link together and rely on each other for 
creating healthy environments for human life (Pedersen Zari, 2018).

Provisioning Services:

Provisioning services offer some form of tangible resource to humanity aiding in survival 
at the most basic level through to the great variety of technology, products and people’s 
desires. Provisioning services directly benefit humanity, so they are seen at a higher value 
due to their contribution as an integral part of most human economies. This, however, has 
often come at the expense of regulating and supporting ecosystem services, particularly 
in the extraction of raw materials such as fossil fuels. Significant impacts have occurred, 
creating detrimental problems such as climate regulation, habitat provision, erosion, and 
freshwater contamination, among many others.

Regulating Services:

Regulating services maintain and help regulate the essential functions of ecosystems 
that support health and growth. Many of the services here do not have direct links that 
lead to tangible products for people but are fundamental to all species' survival. The built 
environment can do some of the jobs of regulating services but cannot replace them, so 
careful consideration is needed with planning and design.

Supporting Services:

Supporting services are what allows for various organisms, species and ecosystems to 
endure. They also ensure the continuation of provisioning and regulation services as a 
crucial component of ecosystems ongoing health. When supporting services provide the 
base foundations for provisioning and regulating services, it also ensures the continuation 
of benefiting humanities wellbeing and existence. Therefore, supporting ecosystem services 
play a crucial role in ecosystems and are essential for life. 

Cultural Services:

Cultural services are the interactions people have with nature on an intellectual, emotional, 
psychological, and spiritual level. Different plants, animals, water bodies, or landforms could 
be tapu (sacred) and held in utmost respect, resulting in more significant conservation, 
for example, burial, mythological or historical sites (Matunga, 1994, p. 220). In this regard, 
a strong relationship with a sense of place embodies the values of cultural services 
supporting natural ecosystems, especially within the context of Aotearoa. People’s identity 
with nature drives a need to want and protect land and the life it supports, which should be 
paramount in life.

PROVISIONING 
SERVICES

REGULATING 
SERVICES

SUPPORTING 
SERVICES

CULTURAL 
SERVICES

◆ Food
o  Human (land/fresh water/marine)
o  Forage
◆ Raw Materials
o  Fibre/flax
◆ Fuel/Energy
o  Solar
o  Biomass
◆ Fresh Water
o  Irrigation
o  For local ecosystems

◆ Pollination and Seed Dispersal
◆ Biological Control
o  Pest regulation
o  Invasive species resistance
o  Disease regulation
◆ Climate Regulation
o  GHG regulation
o  UV protection
o  Moderation of temperature
o  Moderation of noise
◆ Prevention of Disturbance
o  Moderation of extremes
o  Mitigation of flood/draught
◆ Purification
o  Water/air/soil

◆ Soil
o  Formation
o  Retention
o  Renewal of fertility
o  Quality control
◆ Nutrient Cycling
o  Retention of nutrients
◆ Habitat Provision
o  Suitable habitat for organisms
o  Suitable reproduction habitat
◆ Species Maintenance
o  Biodiversity
o  Natural selection
o  Self-organisation

◆ Education and Knowledge
◆ Aesthetic Value
◆ Recreation, Relaxation and Psychological Wellbeing
◆ Spiritual Inspiration
◆ Creation of a Sense of Place and Relationship
◆ Cultural Diversity and History

 (Pedersen Zari, 2018, p. 112,113)

Figure 3.00: The four most common ecosystem services recognised.
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Two different resources that explore biophilic design were compared against each other 
for similarities and differences. A combination of principles was then extracted. The table 
from Stephen R. Kellert and Elizabeth Calabrese's report "The Practice of Biophilic Design", 
2015, is one of the primary drivers for design principles. They break principles up into three 
categories: direct experience of nature, the indirect experience of nature, and experience 
of space and place (Kellert & Calabrese, 2015). Frederick Olmsted’s "14 Patterns of Biophilic 
Design" ,2014, breaks biophilic design into three categories: nature in the space, natural 
analogues, and nature of the space (Olmsted, 2014).

3.2 BIOPHILIC DESIGN FRAMEWORK

Principles for Biophilic Design: (Kellert & Calabrese, 2015, pp. 6,7).

Biophilic design requires repeated and sustained engagement with nature

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

Biophilic design encourages an emotional attachment to particular settings and places.

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

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

●

●

●

●

●

Figure 3.01: Biophilic design frameworks, Top, Kellert & Calabrese (2015), Bottom, Olmsted, 
(2014)
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These criteria, where Calabrese, Kellert, and Olmsted’s ideas are combined, are the primary 
biophilic design principles to create an architectural result for the benefit of human health 
and well-being. Throughout the design process, architectural concepts will primarily be 
tested against these principles and consider the other guidelines for creating a successful 
outcome.

Left Image, Figure 3.02: Combination of Biophilic design frameworks.

Above Image, Figure 3.03: My developed design framework
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Permaculture design principles have similarities to that of regenerative design, where local 
ecologies are healed and self-sustaining. For all energy inputted into crop production and 
consumption, the same is returned to the soils and ecosystems so life can continually be 
sustained without the degradation of productive landscapes. Useful design guidelines to 
follow for successful permaculture practices should include: (Abrahams, Coupe, Sanudo-
Fontaneda, & Schmutz, 2017, p. 148)

3.3 PERMACULTURE DESIGN GUIDELINES

Each element in the design performs multiple functions and each 
function is supported by many elements.

Use biological resources within the design.

Maximise productive ‘edge’ within the system.

Capture and store energy – Create a yield.

Use and value renewable resources and ecosystem services.

Design from universal patterns to detail.

1.

2.

3.

4.

5.

6.

3.4 WETLAND & STORMWATER GUIDELINES

Five principles can be applied to practical landscape and stormwater management. These 
are: (Liptan & Santen, 2017, p. 22)

Put the water in the landscape.

Let the water move across the landscape.

Make sure the design looks good and works well.

Design to maintain.

Be aware of what will work on site.

1.

2.

3.

4.

5.

All impervious surfaces provide an opportunity to be changed and adapted for stormwater 
management by creating new landscapes. By merely increasing a site's vegetative coverage, 
a greater water capacity can be managed for flooding and pollutant mitigation and 
restoring wildlife habitats in urban areas (Liptan & Santen, 2017, p. 25).

By allowing the water to move across the landscape instead of being piped underground, 
there is no risk of pipes getting clogged and causing overflows onto the impervious 
surfaces above. It can become far more expensive to replace old pipes with larger ones 
to manage stormwater. A successful example of daylighting such streams is Zurich, 
Switzerland (Liptan & Santen, 2017, p. 26). Just over twenty kilometres of stream networks 
have been daylit, relieving flood pressure and offering aesthetic quality to the city (France, 
2008, pp. 91-104).

"A working design is also a beautiful design" (Liptan & Santen, 2017, p. 27). The importance 
of a landscape that works well and looks good comes from collaborating with different 
groups working together by combining their expertise.

Design so that irrigation is no longer necessary by effectively managing stormwater 
runoff and creating a self-sustaining ecosystem with plants suited to the climate and site 
conditions. Less operations and maintenance are then required for a natural ecosystem to 
thrive and survive.

When designing for stormwater management, be aware of the site conditions and what will 
work. This could mean collaborating or consulting with professionals on the local ecologies 
for the most effective system to put in place. A system that is not effective will have a lot 
more maintenance to keep the overall system alive and functional.

These frameworks are similar to a set of rules or guidelines the design process will take 
for formulating a successful outcome. A successful outcome will be an architectural 
form which aids in the health and well-being of city occupants through biophilic design 
principles, restores and provides habitat through regenerative design practices, and uses 
permaculture as a method for urban food production. These guidelines will be used to test 
concepts for their ability to perform and function in Wellingtons’ urban environment.
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Case Studies
This section of the thesis looks at exemplars of where regenerative design has been 
incorporated into urban environments to benefit both human and ecosystem services 
life. These range from built architectural interventions to landscape projects which have 
inspired or had a profound impact on the design-based research of my own work.

Qunli Storm Water Park

Waitangi Park

Riverside Market

Harbourside & Victoria Street Markets

Brooklyn Botanic Garden Visitors Center

Additional Precedents

4.1

4.2

4.3

4.4

4.5

4.6
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Figure 4.00: Birdseye of Qunli Stormwater Park (Yu, 2011). Figure 4.01: Qunli Stormwater Park with surrounding urban monoculture (Yu, 2011).

Figure 4.02: Photo of Qunli Stormwater Park with pavilion design (Yu, 2011).

Qunli Storm Water Park performs many functions that support organic life and are 
beneficial to the local human population. These restorative functions are the collection, 
cleansing, and storing of stormwater, which recharges local aquifers. Aquifer recharge 
could be considered in Wellington since Waiwhetu aquifer below Lower Hutt, the Harbour 
and city support the freshwater supply used by the local occupants. A capacity of 115 
million litres a day can be extracted from here; 70 million litres per day are currently 
used (Wellington Water, 2020). Water from flooding in the Qunli district now contributes 
to the local ecosystems and has been upgraded to a protected national wetland due 
to its ecological success (Yu & Saunders, 2012, pp. 152,153). The inclusion of various 
pavilion designs, a skywalk and other walkways allow for recreational use and an aesthetic 
experience within the city. This ties into the direct experience of nature from biophilic 
design. An ecosystem services approach has the benefit of self-managing itself instead of 
piped systems requiring regular maintenance. Many of the restorative projects undertaken 
by Kongjian Yuu are successful precedents when dealing with water. His landscape 
practice remediates land that has been damaged from human activity and provides us with 
productive spaces for both nature and people.

Project:

Practice/Chief Designer:

Project Location:

Project Completion:

Qunli Storm Water Park

Kongjian Yu from Turenscape

Qunli New District, Haerbin City, Heilongjiang Province, China

2011

This content is unavailable. This content is unavailable.

This content is unavailable.
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Left Image, Figure 4.03: Waitangi Park facing the harbour (Price, 2016).

Figure 4.04: Photo of Waitangi Park (Devitt, 2016).

Figure 4.05: Waitangi Park wetland (Young, 2016).

This content is unavailable.

This content is unavailable.

This content is unavailable.
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Project:

Practice/Chief Designer:

Project Location:

Project Completion:

Waitangi Park

Wraight Athfield Landscape + Architecture

Waitangi Park, Wellington, New Zealand

2006

Waitangi Park was designed for creating an area of public use along the Wellington City 
waterfront. It is also made to raise awareness of stormwater quality in a ‘high profile 
location’ entering the harbour through a wetland treatment process (Wood, et al., 2010, pp. 
18-19). Very few people knew about the Waitangi Stream catchment and its history before 
the establishment of this project. The completed design of Waitangi Park successfully 
improves stormwater quality and creates active public spaces within the city. However, 
there are some ecological drawbacks in the design, which can be further improved. This 
thesis aims to address these to lead the city towards a more sustainable and hopefully 
regenerative future.

Firstly, Waitangi Park only filters approximately 10% of stormwater discharge or dry weather 
flow from the Waitangi catchment region (Wood, et al., 2010, p. 17). The other 90% is 
going untreated into the harbour containing traces of heavy metals and sediment that are 
harmful to local ecologies. One benefit to the 10% of filtered water is that it is then used to 
irrigate the rest of Waitangi Park. However, during dry spell periods, water levels get too low 
and water is taken straight from Wellington's mains water source to keep the plants alive. 
An alternative may be a transition towards also using greywater from local households to 
maintain water levels through recycling in the wetland to reduce city waste.

Kent and Cambridge Terraces are identified as having a significant flood risk, 10-year floods 
can occur with the potential of causing damage to infrastructure and property (Blaschke, 
et al., 2019, p. 67). By daylighting the stream and creating a permeable space designed to 
flood, large volumes of water can be kept under control, and central city flood mitigation 
can be achieved. Flooding is especially important with climate change; projections predict 
far more harmful weather events in the future. Plans have suggested designing a linear 
urban park along Kent and Cambridge Terraces to aid in flood mitigation. This will also be 
highly beneficial to the health of local ecosystems and urban population (Blaschke, et al., 
2019, p. 68).

Another disadvantage with Waitangi Park is that water is pumped from the pipe network 
8 metres underground to the surface for water treatment (Wellington Water, 2020). 
Pumping of water is an unsustainable practice. If the whole stream resides on the surface, 
there will not be a need to pump the water up from the underground pipe network. 
Alongside this issue, water can only be pumped 2 hours either side of low tide to prevent 
seawater impeding on the wetland’s ecologies. Sea level rise will have detrimental effects 
in future years with water pumping into Waitangi Parks wetland and potential land retreat. 
Projections of sea-level rise are estimated to be a minimum of 0.3m, or upwards of over 1m 
by 2100 (Lindsey, 2021). Sea level rise is a factor to consider when working with Kent and 
Cambridge Terraces, although it is not something that will have profound effects on the 
design in the near foreseeable future.

From analysing Waitangi Park, an understanding of environmental factors was brought to 
light to consider in the design of filtering stormwater and the social benefits of extending a 
wetland through the central city. Flooding can be further mitigated, water purification can 
become more successful, and a higher quality of life can be achieved in Wellington City.

Figure 4.06: Waitangi Park Site Plan (WALA, 2006).

This content is unavailable.
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Figure 4.08: Laneway at Christchurch Riverside Markets.

Figure 4.07: Interior photo of Christchurch Riverside Markets, 2020)

Figure 4.09: 1st level view at Christchurch Riverside Markets.
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 Figure 4.10: Riverside Markets Ground Floor plan (Riverside Market, 2020).

Figure 4.11: Riverside Markets 1st floor plan (Riverside Market, 2020).

Project:

Practice/Chief Designer:

Project Location:

Project Completion:

Riverside Market

Georgie Kirkcaldie from Kirkcaldie Interiors

Christchurch Central City, Christchurch, New Zealand

2019

The Riverside Market in Christchurch evolved from the response of the 2011 earthquakes 
to bring people back into the city centre. Previously, there were temporary container sheds 
with various popup shops. The container sheds were replaced by the permanent design 
of the riverside market space with various stores selling goods. There are 30 independent 
food outlets, and 40 fresh produce stores under 3500sqm of roof (Riverside Market, 2021). 
A vibrant culture and atmosphere are created in this space due to the many different local 
outlets selling their goods and services.

Upon visiting this space to analyse how a permanent market space could perform in 
Wellington, it became evident that they were targeting the middle- and upper-class 
population brackets with the types of stores. The types of products sold were mostly of 
a higher quality and not necessarily affordable for lower-income families. A vibrant and 
inviting atmosphere encompassed the space. However, healthy and fresh produce should 
be made available for all income brackets from my personal opinion.

Another point noted in the riverside market’s design is that there aren’t many open spaces 
other than the river’s edge and a car park. Having common areas of expansion in and 
around the design can help create prospect and refuge areas in the design. Bringing in 
biophilic principles can make more comfortable and inviting areas where various activities 
and breathing room could occur throughout the design.

Overall, the riverside market successfully brings people to a place for social activity and 
celebration of local culture in a central city location that has been previously destroyed. The 
personal analysis will be considered when designing a regenerative built environment for 
both people and local ecosystems in my design.

This content is unavailable.

This content is unavailable.
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Figure 4.12: Birdseye of Wellington Harbourside Markets (Kitchener, 2012). Figure 4.13: Wellingon Harbourside Markets, (Capper, 2017).

Figure 4.14: Wellington Victoria Street Markets (Foursquare City Guide, 2015).

The harbourside market, previously known as Waitangi Park market and Chaffers Market, 
is located on the Wellington waterfront beside Waitangi Park and runs every Sunday. Food 
trucks, popup fresh produce stores, buskers and other small local outlets come and sell 
their goods to the people that visit. I try to visit this market every weekend to enjoy the 
social environment and get cheaper healthy food each week. Harbourside Market is the 
oldest and largest outdoor market in Wellington. The market has a strategy which follows 
three goals. These are based on social, economic and environmental terms. They aim 
to involve the whole Wellington community sustainably, support local businesses while 
catering for all income brackets, and reduce waste by becoming a sustainable market 
(Harbourside Market Wellington, 2020). The guidelines which harbourside market work off 
is an exemplary model to base a design off for my thesis. There can be up to approximately 
25,000 people that attend every Sunday to look around or buy products (Harbourside 
Market Wellington, 2020).

Victoria Street Market is located in Te Aro's suburb and functions very similarly to the 
harbourside market. Fresh fruit and vegetable products are sold alongside a few food 
trucks and other stores. However, a new development is planned to be put in place on 
this site for creating more apartment/laneway living in the central city (OneRoof, 2020). 
With developments to occur, Victoria Street Market is relocating on the 7th of March, 2021 
out to Ballantrae Place. However, what was so useful with this market was its location 
for students and others alike in the central city without cars, by proposing a change in 
location to along Kent and Cambridge Terraces where an architecture dedicated towards 
a permanent market space. A central location can still be achieved by remediating a lost 
ecological feature in the central city.

Projects:

Project Locations:

Harbourside & Victoria Street Markets

Te Aro, Wellington City, New Zealand

Harbourside Market:
4,000 sqm open carpark and walkway space approx. Can extend significantly depending on 
the number of stalls in attendance.

Victoria Street Market:
3,500 sqm approx of outdoor market space from carparking.

This content is unavailable.

This content is unavailable.

This content is unavailable.
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Figure 4.15: Brooklyn Botanic Garden Visitor Center (Weiss/Manfredi, 2012). Figure 4.16: Brooklyn Botanic Garden Visitor Center in Winter (Weiss/Manfredi, 2012).

Figure 4.17: Brooklyn Botanic Garden Visitor Center (Weiss/Manfredi, 2012).

Project:

Practice/Chief Designer:

Project Location:

Project Completion:

Brooklyn Botanic Garden Visitors Center

Weiss/Manfredi

Brooklyn, New York City, USA

2012

One firm’s work explored is Weiss/Manfredi because of their interdisciplinary approach 
of using architecture and incorporating landscape design (Weiss, 2014, pp. 131-139). A 
project where this is recognised is with the Brooklyn Botanic Garden Center’s design. It 
is neither a landscape nor a pavilion but merges the two through naturalistic forms and 
organisation of spaces (Schröpfer, 2015). The design acts as an “inhabitable topography” 
where the landscape is celebrated through becoming part of the architecture (Manfredi & 
Weiss, 2008, p. 102).

The design connects various garden typologies, and these are a traditional rose garden, a 
cherry esplanade, a Japanese garden, and a restored forest of ginkgo’s (Manfredi & Weiss, 
2008, p. 105). Different sustainable features are included in the design, the most notable 
being the collection and filtration of rainwater on the 930sqm of green roof and 3900sqm 
of the newly planted landscape. It is believed that 757,000 litres of water are filtered and 
retained each year. The complex native planting and specific soil selection filter and direct 
the runoff water towards the Japanese Hill and Pond Garden (Schröpfer, 2015, p. 109). 
Passive design strategies through natural light and heating from insulating qualities of the 
ground are carefully integrated into the design (Schröpfer, 2015, p. 109).

This design is successful because the architecture is integrated with the plants instead of 
plants being driven by the architecture. This is a crucial point for designing where local 
ecosystems are drivers of the designs form and function. Nature is celebrated through the 
Brooklyn Botanic garden Visitors Center design instead of being purely romanticised and 
used only for their aesthetic qualities.

This content is unavailable.

This content is unavailable.

This content is unavailable.
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Figure 4.18: The Omega Center for Sustainable Living (OCSL), (Omega, 2009).

Figure 4.20: Bosco Verticale (Vertical Forest), (Boeri, 2014).

Figure 4.19: Rendering of the OCSL (Todd, 2009).

ADDITIONAL PRECEDENTS

John Todd’s eco-machines/living-machines (Todd J. , 2019; Todd N. J., 2005). Inspiration from eco-
machines that use the knowledge of nature to combat problems created by people is an integral 
part of the thesis. John Todd is a biologist who does remediation projects of damaged or lost 
ecosystems by using nature as his design toolset. 

Stefano Boeri is an architect from Italy that works on reforesting cities and working towards 
bringing nature back into the city. His work is like an urban forest where trees and other plantings 
become an integral part of the building. One of the initial driving ideas of the thesis was based off 
the work he has produced such as the Bosco Verticale (Stefano Boeri Architetti, 2020).

This content is unavailable.

This content is unavailable.

This content is unavailable.
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Site Analysis

Wider Wellington Context

Site History

Site & LUCI Analysis

Ecological Data

5.1

5.2

5.3

5.4

This section of the thesis discusses why and how Kent and Cambridge Terraces were 
selected as the design research site. The analysis explores the area’s history from an 
ecological and cultural perspective. Ecological relationships, current and past ecosystem 
services and how people fit into the landscape are also studied for their importance from 
a biophilic design and regenerative design perspective. A particular focus of the analysis 
gathered is Wellingtons’ hydrological information. This is because water has a pivotal role in 
the thesis.



72. 73.Figure 5.00: Context Map of Wellington City.

5.1 WIDER WELLINGTON CONTEXT

The specific location being targeted for this thesis is the Basin Reserve and down Kent 
and Cambridge Terraces in central Wellington, where various car dealerships are currently 
located. On a macro scale, the whole Waitangi Stream catchment is considered part of 
the site from an ecological perspective. Water from within the entire catchment region 
flows directly under Kent and Cambridge Terraces before entering the harbour in a 
culverted stream (Waitangi Stream). Kent and Cambridge Terraces’ are also known areas 
of considerable flood risk. Ten-year floods cause significant damage to existing built 
infrastructure (Blaschke, et al., 2019, p. 67).

Wellington has a series of urban streams that are piped below the surface of the city. These 
streams have been known to hold aquatic life and historically were an essential part of 
the land’s local ecosystems. Over years of urban growth, the streams have been moved to 
underground pipes that are now no longer able to manage water capacity from catchment 
regions as more surfaces are made impervious (Blaschke, et al., 2019, pp. 67-68).



74. 75.Figure 5.01: Satellite Image of Wellington City. Figure 5.02: Merged historic imagery of Wellington City.

This content is unavailable. This content is unavailable.



76. 77.

Waitangi StreamMutoroa Stream

Wiamapihi Stream

Te Aro

Mt Victoria

Mt Cook

Orie
nta

l B
ay

Rose
neath

HataitaiNewt