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IMPROVING COMMUNITY HEALTH AND WELLBEING
THROUGH MULTI-FUNCTIONAL GREEN INFRASTRUCTURE
IN CITIES UNDERGOING DENSIFICATION

Bruno MARQUES¥, Jacqueline McINTOSH, Victoria CHANSE

Victoria University of Wellington, Wellington, New Zealand

Evidence shows that maintaining a relationship with nature is essential for human health and wellbeing. This is of great importance
when migration to urban areas is increasing globally and the need for nature as well as green and blue spaces as a source of
recreation and relaxation is highly regarded for the health and wellbeing of local communities. Sustainable urban development
and alternative design solutions to address urban compactness and densification are becoming increasingly important tools
to counteract the adverse effects of urban sprawl. In the context of the highly compact bicultural capital city of Wellington,
Aotearoa-New Zealand, this paper examines the effects of urban densification and compact city development in urban green
spaces. It explores how architecture and landscape architecture can transform urban environments into desirable places to live
and capitalise on the potentials of interstitial spaces, outdated zoning and changing land-use. To achieve that, it looks at green and
blue infrastructure design solutions and opportunities that foster sustainable intensification and by offering new views for health

and wellbeing that improve the social, cultural and environmental health of the city.

Keywords: green and blue infrastructure, compact cities, culture, health and wellbeing

With the number of urban dwellers expected to rise from
54 to 69% by 2050, or 6.3 billion people (United Nations,
2018), the pressure in urban areas and populations is
increasingly critical. Individual and community ill-health
and loss of wellbeing of city residents is escalating with
rapid urbanisation. Forecast increases in urban population
are similar both globally and locally in Wellington, Aotearoa-
New Zealand. The next 30 years will see a 10-15% increase
(United Nations, 2018) in people living in cities around the
world and in Wellington, the city’s population is projected to
increase by approximately 20-36% over the next thirty years
(Wellington City Council, 2020).

As places become more urbanised, the compact urban
forms compete with green space. Urban green spaces are
generally characterised by small, isolated, or unevenly
distributed lots, appearing in different shapes and sizes.
Intensification associated with urbanisation destroys
natural landscapes and devastates rich indigenous
ecologies (Kamiryo, Sakashita and Matsumoto, 2011). The
juxtaposition of housing and related built infrastructure
with minimal interstitial space can also pose a significant
threat to biodiversity and human health.

In the face of rapid densification in urban areas, the
need for multi-functional green spaces, and the associated
services derived from them, is critical. These green spaces
play a vital role in supporting the human-nature interaction
(Kim and Coseo, 2018; Kim and Miller, 2019; Kim, Miller and
Nowak, 2015), urban sustainability, environmental quality
and human health and wellbeing (Kaplan, Kaplan and
Ryan, 1998). Research demonstrates a positive relationship

between access to nature and natural processes and
human health and wellbeing (Hartig et al., 2014; Kuo, 2015;
Seligman, 2002) as well as the role of nature in restoring
cognitive processes in people (Kaplan and Rogers, 2003;
Kaplan, Kaplan and Ryan, 1998). Biophysical attributes such
as water and greenery are seen as highly restorative to our
health and wellbeing and contribute to how we experience
a place (Kuo, Bacaicoa and Sullivan, 1998). A strong sense of
place increases place attachment and develops a stronger
sense of use and care, contributing to an enhanced sense
of community (Marques, Mclntosh and Campays, 2018).
Similarly, many studies report comparable results on the
positive effects that blue spaces, such as rivers, lakes or
the sea, have in the health and wellbeing of individuals
both through views and sounds of water (De Vries et al.,
2016; Grellier et al., 2017; Nutsford et al.,, 2016; Voelker and
Kistemann, 2013; Wheeler et al., 2012).

However, Green Infrastructure (Gl) is more than just
‘greening’ urban environments via creating open spaces and
green corridors. Implementation of green infrastructure in
urban environments provides significant social and cultural
benefits by bringing together people and nature (Buizer
et al, 2016). Cultural regeneration is generally associated
with green infrastructure as it connects places with people
through creating nurturing cities, vital custodianship and
wellbeing (Menzies, Renata and Whaanga-Schollum, 2016).
Healthy ecosystems hereby have the capacity to provide
a comprehensive range of services (Costanza et al., 1998; Lu
and Li, 2003).
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In the context of compact cities, Gl is a critical
framework for designers and planners to identify under-
utilised interstitial spaces as opportunities to provide
amenities to individuals and communities (Chanse et al.,
2017; Nikologianni, Moore and Larkham, 2019). Compared
with many countries internationally, Aotearoa-New
Zealand is not the first to come to mind when thinking
about compact cities. However, due to the rugged and
steep topography, the geography of Wellington had led to
a highly compact urban form (Marques et al., 2019). The
city is characterised by an amphitheatre of hills that lead
to the waterfront. The city’s urban form has also developed
by broader policies of containment and compact suburban
development.

The aim of this paper is to discuss opportunities and
potential consequences of the green and blue infrastructure
approach in the context of the compact city with particular
focus on the socio-cultural dimensions of the human-nature
interaction. This paper draws from design research projects
in Wellington, Aotearoa-New Zealand to examine the role of
green infrastructure as a design strategy and a framework
to improve community health and wellbeing in urban areas.
Gl provides an array of solutions that bring together natural
and semi-natural areas and elements in rural and urban
areas, while providing a wide range of ecosystem services
and functions to cope with unforeseen challenges (Barthel
et al. 2015; EImqvist et al. 2013; Folke, 2006; Gallopin, 2006;
Kim and Miller, 2019; Téth, Halajova and Halaj, 2015; Vierikko
et al., 2016). The concept of Gl comprises both the quantity
and the quality of urban, suburban and rural green spaces
(Rudlin and Falk, 2009; Tzoulas et al. 2007), their multifaceted
roles (Sandstrom, 2002) and the interconnectedness of
habitats (Van der Ryn and Cowan, 2013). A carefully planned
Gl has the potential to boost urban development as it
provides a coherent framework for economic growth, nature
conservation and public health promotion (Schrijnen, 2000;
Walmsley, 2006).

This paper examines two green infrastructure propositions
which adopted a ‘research through design’ methodology,
where both context and phenomenon were investigated
conjointly through the positioning of theory with case
studies (Lehman and Nelson, 2014). The two contrasting
studies, one dealing with horizontal space in Kent and
Cambridge Terrace and the other engaging with vertical
green space near Waiteata Road, are both situated in the
compact capital city of Wellington, Aotearoa-New Zealand,
and explore the human-nature relationship as well as
the socio-cultural regenerative forces within green-blue
infrastructure. One study addressed the importance of
green and blue infrastructure in relation to ecosystem
services, while the other looks at the importance of green
infrastructure in relation to human mental health and
wellbeing.

Case Studies

In both studies, following literature review and case study
analysis, key themes were identified as design performance
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Figure1 Map of Te Aro downtown suburb in Wellington,
showing the location of Kent and Cambridge Terrace

(case study 1) and Waiteata Road (case study 2)

criteria for improving community health and wellbeing in
urban areas. The extracted super-ordinate themes were:
green and blue infrastructure, ecosystem services, and
human health and wellbeing.

Wellington has been defined as a compact city due
to its containment by steep topography and extensive
waterfront, despite its relatively low population compared
with the highly urbanised compact cities internationally.
Both case studies are located in the extreme ends of the
central downtown suburb of Te Aro: Kent and Cambridge
Terrace and Waiteata Road (Figure 1). With the increased
densification of the inner city, and the subsequent increased
transportation through the centre, both the existing and
the potential for new or improved green infrastructure are
placed in jeopardy.

Te Aro takes up the majority of Wellington’s central urban
area. It is filled with busy cafes, bars, restaurants, commercial
and some light industrial uses as well as high and medium
density housing and a few remnants of low-density housing.
It has a young and dynamic demographic as it supports
a large percentage of students and young professionals
due to its proximity to two universities, governmental
agencies and a large creative sector. As urban growth puts
pressure on the inner city green space and while resources
are limited, opportunities arise for landscape architecture
to provide innovative nature-based solutions to balance
the stress-inducing noise and growing sea of concrete and
asphalt.




Green and blue infrastructure and the importance
of ecosystem services: the case of Kent
and Cambridge Terrace

The first case-study is situated between Cambridge and
Kent Terrace, two large north-south arterial roads that run
parallel to the edge of the city zone area, connecting the
southern suburbs to Wellington City. These roads provide
the main state highway connection to the international
airport and as such are essential transport routes which
have developed into fast-moving transport corridors.
Increasingly, they create a substantive pedestrian barrier
which has divided neighbourhoods and hindered a people-
centric development of this area.

Beneath this busy urban corridor runs Waitangi Stream,
which begins in Mt Cook, travels north under the Basin
Reserve and finishes at Waitangi Park. Urbanisation pressures
have resulted in the culverting of Waitangi Stream 5 meters
below Kent and Cambridge Terrace where it collects the
stormwater for the adjacent suburbs of Mount Victoria and
Mount Cook as well as part of Te Aro. This stream corridor
is the key to flood management and the harbour water
quality in Te Aro. Yet, it has been disregarded and replaced
by roading infrastructure like many other urban streams.

Much research has reported on the link between green
and blue infrastructure, ecosystems health and ecosystem
services (De Vries et al., 2016; EImqvist et al., 2013; Grellier et
al.,, 2017; Pedersen Zari and Hecht, 2020; Rapport, Costanza

and McMichael, 1998). Research finds that opportunity
lies in re-instating habitats and species that benefit urban
biodiversity as well as contributing to human wellbeing
(Tilman, Isbell and Cowles, 2014). Researchers also note
the close and beneficial relationship between ecosystem
health and ecosystem services, for delivering, providing,
protecting and maintaining goods and benefits that derive
from nature for the betterment of humans (Bolund and
Hunhammar, 1999; De Groot, Wilson and Boumans, 2002).
Therefore, spaces that are designed and adopt Green and
Blue Infrastructure solutions can contribute to ecosystem
health and public health, respectively.

The proposed approach to this site looks at the
importance of green infrastructure as providing ecosystem
services that enable the re-activation of urban areas,
and also at the social dimensions of space as a way to
reconnect communities with nature. From an analysis
of the existing pedestrian and public space structure of
neighbourhood and the barriers to pedestrian flow, the
research re-forges the broken link down the Kent and
Cambridge corridor in a way that facilitates pedestrian
thoroughfare, increases public space and restores natural
systems. It achieves this through raised pedestrian
corridors, daylighting the stream corridor to both address
urban drainage and flood management and local ecologies
as well as provide a much needed new urban space for
recreation and leisure. In this way, green infrastructure
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Figure2 Design-led research exploration for Kent and Cambridge Terrace: masterplan, section, axonometric detail, and render




supports the physical, mental, emotional and socio-
economic benefit to individuals and the community
offering substantially increased amenity.

In this first case study, the design (Figure 2) explores
opportunities for reclaiming nature for people while
strengthening and renewing the natural systems. The design
includes many essential ecosystem functions and services
that tap into the biological, physical, aesthetic, recreational
and cultural spheres of this innercity suburb. In doing so, it
also reduces the dependence on purely grey infrastructure
solutions, which tend to be more expensive and less
sustainable if compared to nature-based solutions. In this
case study, the green infrastructure solutions adopted offer
an alternative to obsolete built stormwater infrastructures
by lowering the costs of stormwater management as well as
reducing the heatisland effect, while maintaining protection
from floods and drought. But perhaps most importantly, it
reunites the suburb, providing a thoroughfare to enhance
social interaction and a psychological and cultural refuge
for users as they engage with the restored ecosystems and
nature.

Green infrastructure and human health
and wellbeing: the case of Waiteata Road

The second case study is situated on one of the steep hillsides
that contain and densify the city core. Here the rugged
topography defines the layout of the extensive urban road
and infrastructure network. This proposition is located on
the south-west face, strategically situated between Victoria
University of Wellington’s main campus and the Central
Business District (CBD). In this case, vertical topography
creates a movement barrier rather than a horizontal arterial
roadway. The design explores how architecture can play
an essential role in transforming a neglected hillside to an
environment conducive to pedestrian flow and improve
health and wellbeing.

Rather than creating a hard connecting infrastructure
of asphalt switchbacks down the hillside, this research
proposition employs a central pedestrian spine which
supports a variety of multi-sensorial options and
student-driven spaces, fostering social encounters
and opportunities for quiet reflection. The proposed
architectural scheme has a minimal impact on the
natural setting. It emulates its surroundings through
the augmentation of the existing ecological network as
a means of alleviating the ecological impacts of habitat
fragmentation. The scheme follows an environmental
practice that suggests that an interconnected network of
natural areas and open spaces as well as technologies and
practices that use natural systems or engineered systems.
Such approach mimics natural processes to enhance
environmental qualities that can conserve ecosystem
functions and natural capital, sustain clean air and water,
and provide social and economic benefits to people and
communities (Allen I, 2012).

The research through design approach requires the
development of ideas, followed by critical reflection and
testing to ensure that they meet with performance criteria.
In this case study, the initial ideas (Figure 3) proved visually
exciting to a design review panel of international scholars
and practitioners; however, on reflection the design failed to

Figure 3 Early design iteration

sufficiently meet objectives for vision, navigation and scale.
Further iterations developed the main ideas further leading
to a final developed design that achieved all of the goals of
the research.

This scheme acknowledges the stress of university
students and the high rates of poor mental health as it
seeks to slow the progression from town and possible
residence to classroom and vice versa. The creation of pause
moments, adjacent health-related facilities and lookouts all
contained in an immersive green infrastructure can aid in
both feelings of wellbeing, but also improve mental health.
The use of green infrastructure in architecture can hereby
offer a forward-thinking alternative to mainstream ideas
improving life in different ways through its environmental,
social and economic dimensions (Fig. 4). Looking at the
architectural object as part of the green infrastructure allows
to maintain the integrity of habitat systems and may provide
the physical basis for ecological networks while contributing
to benefit the user from the connection to nature (Tzoulas
et al., 2007). This integrated approach between architecture
and landscape architecture offers many opportunities
for connection between urban development, nature
conservation and public health promotion. Ecological and
working landscapes are linked to human communities
acknowledging that they are inextricability linked and that
healthy landscapes are essential to human health, vitality
and quality of life (Allen 1ll, 2012).




6. Waiteata Rd

5. Student Learning / Faculty of health
entrance

This research examines two design-led research projects in
the Wellington downtown suburb of Te Aro. Comparing and
contrasting a horizontal landscape architecture exploration
with a vertical architectural proposition, including
landscape architectural elements, it shows two ways that
innovative Gl can be reinserted into a compact city. Both
case studies looked at interventions that adopt blue and
green infrastructure solutions to create a more permeable
suburb. These studies contribute to the discourse on the
compact city and the increased importance of Gl for human
health and wellbeing. Such interventions can also help to
rebuild and strengthen communities by offering more
opportunities for social interaction, ‘community’ projects
and gatherings.

Through the juxtaposition of public and private spaces,
green-orientated ‘focal points’ such as those in the case
studies, can also foster a stronger sense of community and
give individuals a place to relax, reflect, meet and play. As
such they become extensions of our own private living
premises when we choose to appropriate them, and in
other times they are simply a thoroughfare. This flexibility
provides users with the opportunity to define their spatial
boundaries and actively engage with the urban ecosystem
at large, with choice. Therefore, it makes sense that these
‘focal points; the places in which we gather and engage in
activity with others, should help to support our fondness
for landscape. As the community strengthens, more social
activities will occur and subsequently allow for people to
manifest in these spaces.

The properties of an ecosystem can be seen as complex,
open, ordered and self-organising. As a system, the different
parts work together to produce emerging properties,

Figure 4 Final design proposal for Waiteata Road and view towards Wellington downtown

where all components interact directly or indirectly, within
defined boundaries (Lovett et al., 2005). The scale of such
systems is highly dependent on their function. However,
a holistic understanding is necessary (Menzies, Renata and
Whaanga-Schollum, 2016). In the context of Aotearoa-New
Zealand, our understanding must acknowledge the social
and cultural uniqueness of place and connect with our
assumptions and our deeper beliefs, values and behaviours
(Collins, 2005; Hampden-Turner and Trompenaars, 2011).

Belief systems are a set of values resulting from collective
and cumulative experience. Nature has cultural, social,
health and spiritual meaning to many people, especially for
New Zealand Maori (Clarkson and Kirby, 2016). In Aotearoa-
New Zealand, our bicultural stance opens new opportunities
for a deeper appreciation of the role of nature in the urban
setting. For Maori, the Indigenous people of New Zealand,
humans and nature are part of an intertwined ecosystem
seen as a cycle and an energy. From this energy comes the
production, consumption and decomposition of landscape
as part of a cycle. In this way, the breadth of qualities
beyond the visual are key to an urban restoration that tries
to reconnect people with nature. In both case studies, such
approach to urban restoration aimed to enhance habitats,
reconnect spaces with the integration of blue and green
corridors, and extend green space to incorporate qualities
such as health, socialisation and recreation within the urban
realm.

In this way, urban restoration through green and blue
infrastructure solutions contributes to ecological, social, and
cultural health in various holistic and interconnected ways
(Hes and du Plessis, 2014; Mang and Reed, 2012; Pedersen
Zari and Hecht, 2020). It does this by safeguarding the
ecological and biological aspects of our unique native flora
and fauna, while still filling our urban landscapes with life
and meaningful experiences. Human bodily motions and




experiences are vital to reintegrating and reconnecting with
our natural surroundings and with other individual beings.
To know the inclusive outlook between us and nature and
the differences of inclusive and separatist views seems
highly important to gaining a successful urban restoration
outcome that incorporates humans experiencing natural
spaces in infinite ways; from simply affection to intimate
spiritual connections with nature that imposes bodily
experiences, and through discoveries and memories rather
than just ‘making’ urban restoration.

Conclusion

Green infrastructure provides opportunities for urban
design investigations at architectural and landscape scales
that can explore strategies fully linked to individual and
community health. This is particularly important in the face
of increased urbanisation. As a concept, Gl encapsulates
a complex multi-layered system which brings together
natural and semi-natural elements. In the context of urban
environments, it provides a wide range of ecosystem
services, including mental health benefits and public health
benefits.

An examination of two design projects demonstrates the
transformative aspects of developing a multi-layered, multi-
functional application of Gl that contribute to individual
and community health. By analysing and experimenting
through design-led research and considering green
and blue infrastructure approaches at architectural and
landscape architectural scales, a re-framing of these urban
structures and landscapes can provide new perspectives for
health and wellbeing in a way that contributes to improved
social, cultural and environmental health. These case studies
demonstrate the opportunities and advantages of Gl to
offset some of the pressures from increased densification
and urbanisation in Wellington, Aotearoa-New Zealand.

In conclusion, urban planners and decision-makers need
to investigate how to move beyond generic approaches to
‘greening’intheform of open space design, e.g. parks, rooftop
gardens, green walls, greenways or restored natural areas,
such as streams or rivers, and instead, envision an urban Gl
strategy that incorporates individual and community health
benefits through design details and design strategies. Part
of the aim of this paper was to demonstrate the value of
landscape in crafting new design solutions to green and
blue infrastructure, but more importantly, to re-shape
the mindset of governmental agencies and associated
stakeholders. As more residents relocate to urban areas, this
need becomes increasingly critical.
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