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Increasing evidence shows that creating and maintaining relationships with nature is
important for human wellbeing. Humanity has become a mostly urbanised species where
people typically spend most of their time indoors. It is important then that strategies for
deliberately bringing aspects of nature into urban spaces are explored. Design that responds to
an understanding of people’s innate connection to the living world can be termed biophilic
design. This research defines a unique biophilic urbanism framework for analysing and
mapping biophilic urban elements. Thirty characteristics of biophilic cities were identified
and then used to map Wellington, New Zealand. Observations arising from the research
include: 1/ while access to wild nature might be an important characteristic of a biophilic city,
planned design interventions are also significant; and 2/ when identified biophilic elements
form part of a larger interconnected spatial experience through time, positive effects may be
enhanced. This can enable identification of strategic locations for biophilic interventions in
the wider urban fabric to facilitate more effective urban nature experiences. This suggests that
biophilic urbanism must encompass a wide range of human sensory information, and should
be designed from a four-dimensional (i.e. including time) perspective.

Keywords: biophilic design; urban design; urban nature; GIS mapping, Wellington,
nature experience.

1.0 Introduction: evidence of the benefit of human-nature relationships

Human survival is dependent on ecosystems and the biodiversity they contain (Bastian et al.,
2012). This is because the diverse range of organisms inhabiting the planet affect ecosystem
processes and functions, and therefore ecosystem services (Brook et al., 2013, Norberg et al.,
2012). Ecosystem services are the benefits that humans (and other living organisms) derive,
either directly or indirectly from the functions of ecosystems (Potschin and Haines-Young,
2016). At the same time that global biodiversity loss has accelerated (Ceballos et al., 2015),
humanity has become an urbanised species. The trend towards urbanisation is rapidly
increasingly globally, particularly in developing nations, with the proportion of total urban
dwellers on the planet set to reach more than 70% by 2050 (Zhang, 2016). Combined with this,
urbanised people in developed countries tend to spend high proportions (up to 90%) of time
indoors (Matz et al., 2014). This has three important biodiversity-human relationship
impications. Firstly, cities must be taken into account in terms of the large negative impact they
have on biodiversity (Aronson et al., 2014). Secondly, because people are dependant on
ecosystem services, which in part are supported by biodiversity, the abundance or lack of urban
biodiversity directly impacts the majority of humans (Taylor and Hochuli, 2015). Finally, as
urbanisation increases, cities tend to become more dense, and pressure on urban green spaces
occurs. This means there is a risk that urban populations will experience negative psychologcal
impacts due to a ‘extinction of nature experience’ (Botzat et al., 2016, Louv, 2008). It is then,
vital to ensure that interior environments and indeed whole urban environments are designed,
created and managed to enable meaningful human-nature connections (Turner et al., 2004).
This last aspect of the nature-human relationship discussion is the main focus of this paper.



An increasing body of international research details the benefits that arise when
people have a direct or indirect relationship with the natural world (Ryan et al., 2014, Gillis
and Gatersleben, 2015, Soderlund and Newman, 2015, Aerts et al., 2018). Although Hartig et
al. (2014) urge caution regarding gaps in knowledge related to some of the benefits of contact
to nature, evidence exists of positive physical benefits such as: reduced blood pressure and
cortisol levels, increased parasympathetic nervous system activity, and reduction in overall
stress (Tyrvdinen et al., 2014, Li et al., 2011); increased immunity (Gullone, 2000, Ruebush,
2009); and increased cognitive ability (Berman et al., 2008). Evidence of psychological
benefits includes: positively modified behaviour, particularly in terms of social interaction
and reduced violence (Kuo and Sullivan, 2001, Faber Taylor et al., 2002); decreased rates of
depression (Berman et al., 2012, Cohen-Cline et al., 2015); increased ability to concentrate
(Hartig et al., 2003); increased happiness (Barton and Pretty, 2010); and increased social
cohesion (Hartig et al., 2014). Soderlund and Newman (2015) expand upon the evidence of
some of these nature-wellbeing relationships. Economically, introducing certain elements of
nature into commercial buildings results in increased productivity and employee satisfaction
(Browning et al., 2012). When applied to health care environments evidence suggests that
time to recover from surgery or illness reduces (Ulrich, 1984).

Design that seeks to purposefully create human-nature relationships or uses these to
increase human wellbeing can be termed ‘biophilic design’ (Kellert et al., 2008). ‘Biophilia’,
meaning an innate love or attraction to the living world, was coined by psychologist E.
Fromm in 1961 (Eckardt, 1992, Landis, 1975), was expanded upon by biologist E.O. Wilson
in 1984 (Wilson, 1984), and developed further by social-ecologist S. Kellert and others
(Kellert, 2005, Kellert et al., 2008, Kellert and Wilson, 1993). Browning et al. (2014)
demonstrate how increased human wellbeing through nature exposure relates to specific
biophilic design strategies. Biophilia, and consequently biophilic design, tend to consider the
causes of health and wellbeing, rather than the causes of disease. This means a measure of the
health and quality of the urban environment in terms of opportunities for human-nature
relationships is important.

Cities that are examples of urban environments where human-nature relationships and
opportunities for nature experiences clearly exist and are purposefully designed can be
termed ‘biophilic cities’ (Beatley, 2011). These are cities where ecological restoration,
architecture, landscape architecture, and urban planning are deliberately used to heighten the
physical, psychological, and economic benefits that contact with nature can bring to city
inhabitants (Beatley, 2016a, Beatley, 2018). In order to advance the practice of biophilic
urban design, it is important to understand what kinds of urban conditions and interventions
contribute to a biophilic city, and to examine how these might be related in time and space
through spatial mapping techniques. This research reports therefore on the ‘Wellington
Nature in the City’ project which mapped and analysed an existing city in terms of urban
biophilic elements. The aim of the project was to produce replicable categorisations for
mapping in other cities in terms of biophilia and urban nature relationships (Pedersen Zari,
2017). This was done in order to produce an investigation of the types, locations, and ranges
of spatial design elements related to biophilic design, and so that strategic decision making
regarding urban planning for increased wellbeing could be enhanced in the future. The
research tests the concept that by mapping locations and types of biophilic elements in a city,



relationships between biophilic elements in both space and time, as a person moves between
biophilic sites can be examined and understood, and that mapping of biophilic urban elements
can contribute to the development of biophilic urbanism tools and strategies.

3. The Wellington Nature Map project

3.1 Research site and project background

Wellington, New Zealand is a small city of approximately 200,000 residents. It is a coastal
settlement located in the southern-most part of the North Island of New Zealand, and is a city
of steep and often deep green, bush clad hills surrounding a large harbour. Mostly because of
its setting and access to ‘wild’ nature, Wellington has been identified as a biophilic city,
through the international Biophilic Cities Network (Beatley, 2016b). Partly in order to test the
validity of the claim that Wellington is biophilic, this research set out to use GIS mapping
techniques to determine specific areas, sites, and buildings that could be identified as either:
sites of nature in the city; places where nature activities are possible; or places where the
urban fabric reflects some sort of special cultural relationship to the land and sea. While the
specific objectives of the mapping exercise were left deliberately open ended, the aim was to
use geospatial technigues to investigate biophilic urbanism in Wellington while devising a
biophilic urbanism framework that could be relevant in other urban contexts. The resulting
online interactive publicly accessible map, termed ‘The Wellington Nature in the City Map’
(Pedersen Zari et al. 2017) was published online in 2017. It is a joint project between the
Wellington City Council (WCC), Victoria University of Wellington’s School of Architecture,
and the Wellington Living Architecture group, with assistance from Victoria University’s
School of Geography, Environment and Earth Sciences.

3.1 Biophilic Urbanism Framework

Various researchers have defined biophilic design elements in architectural and interior
architecture contexts (Kellert, 2005, Kellert et al., 2008, Ryan et al., 2014, Kellert and
Calabrese, 2015) and in urban settings (Beatley, 2011). In order to devise a suitable
framework to enable physical mapping of actual biophilic sites or elements of a city, a unique
biophilic cities framework had to be formulated however. The resulting biophilic urbanism
framework identifies and categorises 30 unique characteristics of biophilic cities (tables 1-3).
These categories were defined primarily by comparing combinations of aspects of cities
deemed important in creating relationships between people and nature as defined by Beatley
(2011, 2016a). This was in combination with understandings of more abstracted notions of
human-nature related spatial design that are applied at the building or interior architecture
scale as elaborated upon by Kellert et al. (2008) and Browning et al. (2014). It is important
to consider both urban design and architectural aspects of biophilic design within a biophilic
urbanism framework, because the human experience of a city is a complex and seamless
series of interactions in space and time at different scales, as the body and its sensory
perception systems move in, out and around other humans, vehicles, buildings, infrastructure,
urban spaces, and whole landscapes. Until the creation of the biophilic urbanism framework,
a way to describe and understand biophilic spatial design simply and across the various scales



of urban contexts (from the human body itself and single ‘room’, through to streetscape,
neighbourhood, and the regional) was difficult to find.

3.1.1 Nature in the city - biophilic conditions and infrastructure

The Nature in the City category addresses the physical, ephemeral, and virtual presence of
nature in urban environments. This includes plant life, water, and animals, as well as sounds,
scents, light, wind, and other natural elements. As discussed in the introduction, incorporating
nature, both designed and wild into cities has numerous measurable benefits to human
wellbeing (Jorgensen and Gobster, 2010, Lee and Maheswaran, 2011, Carrus et al., 2015).
Even in cases where some causal relationships between human psychological wellbeing and
nature experiences are not yet well understood, urban green space is acknowledged to be of
great importance to public mental health (Grahn and Stigsdotter, 2010). Incorporating nature
into cities also has vital urban sustainability benefits including: increased urban biodiversity
and ecosystem services provision (Rastandeh et al., 2018); climate change mitigation and
adaptation (Gill et al., 2007, Pedersen Zari, 2018); cleaner air and cooler temperatures
(Zupancic et al., 2015); and cleaner and more manageable water flows (Donovan, 2017,
Samson et al., 2017). These ecological benefits are intimately linked to human wellbeing
(Millennium Ecosystem Assessment, 2005) and positively reinforce the psychological benefit
of nature inclusion into urban settings, particularly if both ecological function and
psychological benefit are equally motivating factors in design. Table 1 elaborates on the
different elements included in the Nature in the City category.

3.1.2 Nature activities — learning about and interacting with nature in the city
A biophilic city has activities for residents and visitors alike that enable connection with and
enjoyment of nature, that encourage learning about the specific nature of that place, that keep
ecosystems healthy or regenerate them, and enable participation in outdoor activities or
nature experiences (Beatley, 2011). Such activities demonstrate in part how important or
celebrated nature is to a city and its residents, and suggest that biophilic cites cannot be
measured just by the amount of nature in them, but should also be thought of in terms of how
people feel about or perceive nature and opportunities for human-nature connection.
Evidence suggests that when people experience a loss of interaction with nature this
reduces positive attitudes, and behavior towards the living world (Soga and Gaston, 2016).
By enabling urban dwellers to have opportunities to access nature, wild places, and other
biophilic spaces or elements in an urban setting, increased physical and psychological
wellbeing can occur along with a greater understanding of ecological values and the value of
local and global nature (Mitchell et al., 2016, Bijker and Sijtsma, 2017, Douglas et al., 2018).
Table 2 details elements in the Nature Activities category.

3.1.3 Nature of spaces and places - designed biophilic buildings and spaces

The Nature of Space and Places category relates to how certain kinds of spaces or spatial
relationships in buildings, between buildings, or in urban spaces relate to configurations in
nature that can cause people to have positive physical or psychological reactions (Kellert et
al., 2008). This includes the innate need and desire to be able to see beyond immediate
surroundings, or to be able to get an overview of a space from up high; ability to retreat to



places that feel safe; interest in the thrilling or slightly dangerous; and curiosity to explore
spaces that may be partially hidden (Hagerhall, 2000, Ryan et al., 2014). This category also
includes buildings or spaces that enable people to connect to or understand the surrounding
climate, geography, and ecology through techniques such as: passive heating, cooling, and
ventilation (Crosbie, 1998); access to natural daylight and views (Joarder et al., 2010); and
bioclimatic design, where buildings are designed to work with the site and climate they are
located in (Olgyay, 2015). Table 3 shows elements in the Nature of Spaces and Places
category.

Table 1. Nature in the city - biophilic conditions and infrastructure
Icon Element name

1 Parks
Parks and urban green spaces are perhaps the most recognisable and accessible way to
enable public access to nature in urban settings (Lee et al. 2015).

2 Green belts / connected ecosystems / wild and semi wild native nature spaces
Preserving and regenerating native vegetation areas within a city enables residents to be
familiar with and to value indigenous ecosystems. Access to wild nature allows a different
kind of experience to visiting only designed and managed park areas (Rink and Emmrick,
2005).

3 Habitat provision

Having the opportunity to interact with animals including insects, birds, fish, etc. is
essential for a biophilic city. Interacting with animals has proven benefits for children, the
elderly, and those with certain mental health issues (Barker, 1999). By including plants,
water sources, or feeding stations in urban areas to attract living creatures to them, the
biodiversity of a city may be increased. This may have the additional benefit of making a
city more resilient to certain climate change impacts (Brink et al., 2016).

4 Rivers / streams / wetlands / marine reserves

Being able to see, hear, and feel water can be of great benefit to people psychologically
(Gullone, 2000, Nichols, 2014). By understanding how water ways and oceans interact
with weather, climate, pollutants and each other, people may better understand the
importance and value of water.

5 Water features

Water allows people to access different emotional metaphors, from ‘still waters running
deep’, to ‘water under the bridge’, to the swift flows of change. Water enlivens a space
and allows people to connect with an essential element of life (Browning et al., 2014).

6 Street trees and canopies

Introducing trees into urban streetscapes has benefits such as providing shade, filtering
air, providing habitat to birds and insects, sequestering carbon, reducing storm water
flows, and potentially providing food (Donovan, 2017). It also allows for interaction with
nature as people walk below trees or near plantings, or experience these as views from
surrounding windows.

7 Green roofs / walls / rooftop gardens

Living green walls (vertical gardens on the sides of buildings and other structures) have
benefits that include: bringing more nature and biodiversity into built-up areas, filtering
air and soaking up rain water, and deterring graffiti (Francis and Lorimer, 2011). Green
roofs can lower temperatures inside buildings meaning less energy is used in cooling and
can extend the life of roofing materials.




8 Community gardens / edible landscaping

Engaging in food growing, foraging, or harvesting in urban settings has significant
benefits in terms of sustainability and human health, and may enable deeper relationships
to form between people and nature (Viljoen and Howe, 2012).

9 Nonvisual and virtual nature

Sounds, smells, tastes, and things people can feel or touch engage the senses beyond just
sight. This sensory information, particularly that from ‘nature’, is processed in a different
way by the human brain. This can in turn increase cognitive performance, aid in
relaxation and lowering of blood pressure, and have other positive effects (Browning et
al., 2014). Contact with virtual nature, or representations of nature is also included in this
category as an important aspect of urban biophilic design (Downton et al.).

10 Sensory stimuli

When people experience surprising movements, or sounds that are not predictable timing
wise, this can be positive physically as well as psychologically. Examples include leaves
falling off trees, objects moved in a breeze, ripples on water, birds flying past etc. These
random movements can temporarily delight and distract, usually on a subconscious level,
and can increase the ability to concentrate for longer periods. Such movement can also
facilitate relaxation of the eye (Browning et al., 2014).

Table 2. Nature activities — learning about and interacting with nature in the city

Icon

Element name

1 Nature clubs and groups

Support for groups that focus socialisation, learning, or exercise around outdoor activities
enable people to get outside, enjoy, and learn about nature aspects of the city. Such groups
may range from tramping and jogging clubs, to gardening and outdoor meditation groups.
2 Outdoor activity centres / sports fields / places to swim

Facilities for outdoor activities, including sports, swimming, and ‘messy play’, enable
people to interact with the climate and ecology of the city.

3 Camping grounds
Opportunities to sleep outside and experience camping enable people to connect to nature
in a way that is different to typical dwelling situations.

4 Pedestrian zones / bike paths / tramping walkways

A city with dedicated spaces for people to walk or bike rather than use cars, both in high
density parts of the city and in more ‘wild’ areas, not only enables this kind of activity to
happen, but it sends a signal to people to engage more with the outdoors.

5 Gathering spaces in nature / playgrounds

Places in the city where people can gather outdoors for private or public events, and
where there are dedicated facilities such as toilets, bbgs, or playgrounds, normalise being
outside and experiencing different climatic conditions while learning more about the
ecology of the region.

6 Cafes / restaurants with outdoor spaces

Cafes and restaurants that offer outdoor spaces allow people to be outside on fine days
and to enjoy the climate while experiencing the urban environment.

7 Natural history museums / botanical gardens / environmental education initiatives
Museum and education facilities dedicated to preserving and learning about a city’s
natural heritage, ecological history, present condition, and indigenous flora and fauna are
part of ensuring citizens understand and value their ecological setting.




8 Natural history markers / celebrations

By calling attention to, marking, and explaining sites of important natural history events,
people have a richer appreciation and understanding of the dynamic nature of ecosystems
and past events that have shaped the present.

9 Ecosystem restoration / conservation projects

One of the markers of a biophilic city is how many of its citizens are actively engaged in
ecological restoration or conservation projects (Beatley, 2011). These may be paid
activities or voluntary.

10 Local / international sustainability organisations

Regional and national organisations that focus on various sustainability issues having a
noticeable presence in a city helps to reinforce the value of conserving, regenerating and
valuing the natural heritage and climate of the city, and wider environment.

Table 3. Nature of spaces and places - designed biophilic buildings and spaces

Icon

Element name

_-_
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1 Bioclimatic buildings

Bioclimatic buildings have a designed connection with nature (sun, wind, rain, ecology,
and seasons) to create comfortable interior conditions while being energy and materials
effective (Yeang et al., 1994). Bioclimatic design can help people to understand and
connect to the seasons and climate around them in a positive way, and can increase
satisfaction (Jamaludin et al., 2013).

2 Biomorphic buildings / spaces

Biomorphic buildings are ones that have organic or natural looking forms, patterns or
textures, or that make use of spatial hierarchies similar to those encountered in nature such
as fractal patterns (Joye, 2007). Biomorphic forms allow users to make connections to
nature through abstracted representations of shapes or textures that are associated with
nature. Biomorphic forms and patterns can in some cases create a more visually preferred
environment that enhances cognitive performance while reducing stress (Taylor, 2006).
Biomorphic design can be a decorative component such as a fagade treatment, or can be
part of the actual structure of a space.

3 Dynamic natural light

The human eye is attuned to and works better in light that changes in intensity over time.
Human eyes evolved in conditions where they had to adjust constantly to clouds moving
over the sun, or to moving in and out of shaded areas. Slight changes in lighting levels
actually enable people to better concentrate and stay more alert (Browning et al., 2014).
Human eyes are also better adjusted to the colour spectrum of natural light rather than
artificial light, and natural light regulates important hormonal functions. It helps to
regulate circadian cycles which relate to sleep, mood, depression, heart rate and body
temperature regulation (Figueiro et al., 2011). This is why natural light, particularly in
working and learning environments, is important (Gomes and Preto, 2018). It also allows
people to be in contact with the time of day or year and to experience the drama of
changing weather patterns in comfort.

4 Thermal and airflow variability

An environment devoid of sensory stimulation and variability can lead to boredom and
passivity. Variations in air flow and slight temperature and humidity changes indoors have
been linked to increases in worker or learner comfort, short term memory, concentration,
well-being and productivity, and even the desire to dwell for longer in a space (Browning
et al., 2014). This is why being able to open and close buildings to the exterior is
important.



https://www.youtube.com/watch?v=SKrRPC9d4Kw
http://www.jstor.org/stable/20206187?seq=1&amp;page_scan_tab_contents
http://www.terrapinbrightgreen.com/reports/14-patterns/
http://www.terrapinbrightgreen.com/reports/14-patterns/

5 Material and colour connections with nature

Spaces or buildings that demonstrate a material connection with nature are ones made
from materials or elements that reflect the local ecology or geology. This helps to create a
distinct and authentic sense of place. Although research is limited, spaces with high ratios
of natural materials (like timber or stone) can calm people, lower blood pressure, and
increase pulse (Browning et al., 2014). Use of the colour green, or use of a series of
gradients of similar colours as opposed to use of contrasting block colours may have
similar results (Gushiken, 2012).

6 Celebration of nature / climate / bioregion

Spaces can generate awareness of seasonal and temporal changes as characteristics of
healthy ecosystems. By highlighting ecological features along with their history, people
can appreciate and therefore value their surroundings more. Ways that nature / climate /
bioregion can be celebrated include through art works, murals, street furniture, eco-
revelatory design (where ecological processes are made visible to people), biomimicry
(where the processes or functions of nature or living creatures are mimicked in design),
and marking of spaces that are sacred due to cultural beliefs about nature.

7 Prospect / view

These kinds of spaces enable a view over a distance for surveillance and if designed well
feel open and without restriction, while portraying a sense of safety and control (Dosen
and Ostwald, 2016). Potential benefits of such spaces include reductions in stress,
irritation, and perceived vulnerability, as well as improved comfort and feelings of
pleasure (Browning et al., 2014).

8 Refuge / sanctuary

Closely linked to prospect spaces (Dosen and Ostwald, 2016), refuge and sanctuary
spaces are ones where people can withdraw from weather conditions, busy streetscapes, or
other people. Such spaces can enable protection, contemplation, and rest. Refuges are
important for stress reduction (Grahn and Stigsdotter, 2010), and can result in lowered
blood pressure and heart rate, and reduced irritation, fatigue and feelings of vulnerability
(Browning et al., 2014). A well-designed refuge space enables people to feel protected
behind and overhead while still being able to see out beyond the refuge

9 Mystery, surprise, and curiosity

It is possible to set up a sense of mystery and surprise in spaces and in transition between
spaces. This can be done by offering the promise of more information through partially
obscured views, lighting conditions, or other spatial techniques that intrigue people and
draw them deeper into the spaces. Using mystery in biophilic design is based on the idea
that people have basic needs in environments including to understand and to explore. A
sense of mystery, surprise or anticipation can create a strong pleasure response within the
brain because people like to guess and anticipate what might be coming (Dosen and
Ostwald, 2016).

10 Risk and peril

This relates to when people can perceive an identifiable threat which is coupled with a
safeguard to minimise actual danger (Browning, 2016). People might like the thrill of a
scary movie or a roller coaster ride for example, because they know that ultimately it is
safe. Being able to control risk can lead to positive experiences that result in strong
pleasure responses (Gilmore and Campbell, 2008). Such experiences are important in
developing risk assessment during childhood. For adults, when short doses of dopamine
occur this can stimulate pleasure, motivation, memory, and problem solving (Browning et
al., 2014, Browning, 2016).
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3.2 Geographic information system (GIS) mapping and Story Maps

After the biophilic categories were determined, the team worked with a specially designed
GIS mapping application to locate the approximately 170 biophilic locations shown on the
map with global positioning system (GPS) coordinates. Locations were determined thorough:
reviewing existing resources and guides relating to Wellington’s urban nature including
WCC park and trail guides, and other reports and information about urban green and blue
space and outdoor activities; conducting field surveys and transect walks (as described by
Melemis and Tixier, 2014); and by utilising the local research team’s own knowledge. This
latter point was important, particularly in relation to understanding the nature of some of the
city’s buildings and the interiors of these which are often not discussed in published
literature. This indicates that replicating biophilic urban elements mapping in other urban
centres will need to include literature reviews, but also field work and engagement with city
residents. This field work and engagement with local people will need to be tailored to both
the spatial and cultural context of the city.

The intention of the Wellington Nature in the City Map project was not to identify
and locate every possible biophilic element of the city, but to focus on elements that were
publicly accessible and primarily were in the inner-city area (as defined by New Zealand
census area units, 2013). The inner city is largely made up of the flatter land between the
ocean and the steep green hills that surround it. Elements that were mapped tended to be
those that are well-known or iconic to Wellington (defined in part through literature review
and through local knowledge), and ones that aided in demonstrating a range of examples of
each category. Locations were documented through written summary, photography, and
where appropriate video.

Once the data had been collected, it was entered into the ArcGIS environment and
linked with the Environmental Systems Research Institute (ESRI) ‘Story Map’ software
system. Story Maps combine maps and other GIS information with narrative text, images,
and multimedia content in order to explain, enhance, and navigate maps (Alemy et al., 2017).
Combining narrative techniques with geo-spatial mapping is increasingly part of people’s
navigation experience of modern life, and reflects several global converging trends, such as
increased citizen geo-awareness, and fast evolving geo-technologies and sharing systems
(Kerski, 2015). These trends are likely to continue to rapidly change how people understand
and experience the world around them, particularly as portable digital technologies also
evolve (Kerski, 2015). Evidence suggests that the use of ESRI story maps may have positive
influence on people’s participation in sustainability related activities and in understanding
urban health issues (Sui and Cinnamon, 2016, Austin, 2018). In the case of the Wellington
Nature in the City Map, the use of the Story Map software was deemed necessary by WCC in
order to fit in with other WCC funded projects and their existing website structure. If the
biophilic urban mapping conducted in Wellington is replicated in other urban settings,
beginning with an examination of the suitability of Story Maps or other geospatial narrative
programmes is recommended. This should be done in order to find a mapping interface and
platform that is appropriate to the cultural context of the city in question.

The Wellington Nature Map Story Map is organised into sections following the
biophilic urbanism framework (tables 1-3) with a final combined section that overlays all of
the mapped elements onto a single map. This demonstrates where clusters of biophilic



elements exist in Wellington, and may in the future enable planning of routes to more
effectively experience Wellington as a biophilic city (figure 1).
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Figure 1. Screen shot of the online Wellington Nature Map

When an icon on the map is selected, a pop-up text and image box appears for each
site. This displays a brief explanation for each location including: a written description and
history; relevance of the site to human-nature relationships; images and video clips where
possible; and links to relevant further information, groups, or people. The map is being added
to as the city evolves and as city residents or visitors interact with it. On the online map
people are encouraged to write to the research team with ideas of new biophilic elements that
could be added to the map.

4.0 Findings and observations related to the Wellington Nature Map project

Mapping specific biophilic features of Wellington has proven to be one way to demonstrate
that Wellington is likely to be a city that has enhanced human wellbeing attributes because of
opportunities afforded for human-nature relationships and connections to occur. This is in
part because of the geography and surrounding ecosystems of the city itself. Because
Wellington is a complex folded landscape that surrounds a harbour and is in turn surrounded
by bush or green spaces to a large extent, many residents have elevated views of nature from
homes and workplaces. These unplanned biophilic aspects of Wellington relate largely to the
Nature in the City category of biophilic elements (green icons - table 1), and in particular:
green belts / connected ecosystems / wild and semi wild native nature spaces; habitat
provision; rivers / streams / wetland / marine reserves; and nonvisual nature. These green
icons on the Wellington Nature in the City Map, appeared to be the most common of the
three categories and may illustrate that tangible literal inclusion of nature into the city is
likely to be the easiest aspect of biophilic urbanism to both map and understand. Having a
large amount of living ecosystems in the city is probably an important part of Wellington



being deemed ‘biophilic’. Related to this, and demonstrated by the large number of mapped
nature activities sites (yellow icons), the research shows that an abundance of nearby wild
nature may be important to the creation of a biophilic city because of its relationship to the
evolution of outdoor or nature-based activities residents can participate in.

It should be noted that many aspects of the nature in the city elements (table 1), and all
of the other two categories of biophilic city elements (tables 2 and 3) are aspects of
Wellington that are deliberately planned, encouraged, and patronised by the citizens,
managers, and leaders of the city. Aspects of the city such as the abundance of outdoor
activities available to residents, the large number of volunteer driven regeneration projects,
and the active celebration of natural history sites, demonstrate that Wellington being biophilic
is not just an accident of geography but is also due to the actions of citizens and public
support for nature related activities, groups, sites etc.

The most difficult to find category of elements, and consequently perhaps the least
abundant on the map, related to the nature of spaces and places category (the blue icons).
These relate to deliberate acts of designing spaces and buildings that reflect or create human-
nature relationships. Typically, these are buildings or designed urban outdoor spaces. It is of
note that many (but certainly not all) of the sites and places that were mapped as belonging to
the nature of spaces and places category are among some of Wellington’s newer buildings
and spaces. Perhaps this reflects a changing attitude toward nature in the city, to architectural
and urban design, or to an evolving Wellington identity or sense of place that relates to
human-nature connections in the city. The special relationship of Wellington to wild nature,
sea, and wind has been described as an important part of its residents’ identities and likely
relates to Tangata Whenua (indigenous Maori) concepts of the living elements of nature and
guardianship of these (Waterfront Leadership Group, 2001, Wellington City Council, 2003,
Mclintosh et al., 2018).

Spatially, there are clear clusters of biophilic elements in the city. Unsurprisingly these
relate to some of the large wildlife reserves and botanical gardens to the west of the city
(Zealandia, Otari-Wilton’s Bush, and the Botanic Gardens), to the inner and outer green belts,
and to southern coastal zones, particularly in the Taputeranga Marine Reserve. More densely
urban biophilic zones also exist. These tend to centre around heavily visited and culturally
significant parts of the city. One central city biophilic zone centres in the Civic Square area of
the city, which is often thought of as the heart of Wellington City. This zone is a combination
of street plantings, urban parks, public art works, and markers of natural history. Another
biophilic zone centres around lower Lambton Quay and the parliament buildings. This zone is
created through the presence of various nature related public art works, biomorphic buildings,
and urban green spaces. A third zone, which connects the first two, stretches along most of
the waterfront area from the local ferry terminals to Oriental Parade. This zone is a collection
of biophilic urban outdoor features such as bridges, lagoons, beaches, sites of outdoor
activities, and several of the city’s natural history museums (figure 2).
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Figure 2. Zones (green) and corridors (red lines) of clusters of inner city biophilic elements in Wellington

5.0 Discussion
Observations arising from the Wellington biophilic urban elements mapping project suggest
that the spatial design and materiality of buildings and their facades, as well as public works
of art and soundscapes, impact on urban biophilic experiences. Specific cultural
interpretations of nature and human-nature relationships are also likely to be important. The
quality and variety of biophilic elements, as well as accessibility to them in linked spatial
experiences through time is likely to be important in the creation of a biophilic city, as well as
simply a measurable quantity of trees or urban green space. Urban biophilic experience
therefore is more complex and holistic than simply the amount of nature in a city.
Cities are perceived from different heights and speeds in different lighting,
temperature, and weather conditions, and through different cultural lenses. Biophilic design is
a distributed system therefore (Downton et al., 2016), rather than a set of disconnected points
in space. A key implication of this for designers seeking to increase biophilic experiences in
cities, or to further the use of biophilic urban mapping, is that spatial data related to
demographics and movement of people in cities is required, rather than just knowledge of

where existing biophilic elements are. Useful spatial data could include:
1. Where people tend to rest or gather in the city, how these places are connected, and

how people move between them.
2. How people move about the city, at what speed they do this, and what the main
transport routes or hubs are, particularly those that are pedestrian and cycling

oriented. Also of interest is how pedestrian oriented spaces and vehicle oriented

transport corridors relate to each other and interact.



3. How people’s movement, resting, and gathering behaviours are affected by diurnal,
seasonal, and climatic variations.

4. How nature experiences vary between different groups in a city’s particular cultural
context and how accessible green or blue urban spaces are to different demographic
groups.

If this data is spatialised and overlaid onto maps showing where existing biophilic
elements are in a city, strategic decisions about where to include additional biophilic elements
in a city, how these can be connected together through dedicated pedestrian zones or green
corridors, and when they should be implemented may be more effectively made. In existing
cities, increased biophilic experiences will need to evolve over time. Understanding where
confluences of biophilic elements or spaces exist, and where they are absent or too far apart
in a city can indicate where biophilic interventions are needed that could create human
wellbeing benefits. It is not within the realm of this research to be able to give exact numbers
or areas of biophilic elements that should be present in an urban area for optimum human
wellbeing. However, analysing maps such as the Wellington Nature in the City Map to give
an indication of where areas of biophilic experience deprivation may exist could be a first
step in determining where new biophilic interventions should be placed in a city. For
example, where mapping indicates that an area of a city has few biophilic elements in it, this
could be used to argue for additional biophilic interventions in the space, particularly if
paired with demographic information related to population density and potential population
growth in that area. Conversely, if an urban biophilia map shows that a cluster of biophilic
elements already exist, urban designers or planners may use this to determine how this cluster
can be added to or how these elements can be linked together through determined pathways,
pedestrian zones, cycle routes etc.

6.0 Conclusions

The Wellington Nature in the City Map is a first step in investigating the presence and effects
of biophilic design in Wellington. The approach taken suggests a potential new narrative in
terms of understanding and planning for biophilic cities in general and could be a starting
point for other biophilic urbanists to explore design opportunities. Major questions raised by
the research include: 1/ how can cultural diversity and the differences between the
preferences or needs of various groups of people be more effectively explored and integrated
in biophilic design practice?; 2/ how do notions of experience through time influence
understandings and experiences of biophilia, and then translate into new ways of designing
urban biophilic experiences?; and 3/ how can mapping of biophilic urban elements be used to
suggest, strengthen, or create biophilic routes through a city?

Because literature shows that experiencing and valuing nature-human relationships
differs between various cultural groups (Sangha et al., 2018, Sangha et al., 2019, Chan et al.,
2016), future research will include investigation of how the Wellington Nature in the City
Map can be improved and used to capture differences in nature experiences among different
cultural groups in the population, and then if desirable, increase these. Additional research
could also include observation and survey of how people use the Wellington Nature in the



City Map and examination of how its use has (or has not) altered perceptions of the city or of
human-nature relationships. Citizens could for example be interviewed to ascertain which
categories or elements of urban biophilia they consider more important and if they experience
a lack of biophilic elements or nature experiences in certain parts of the city. This information
could be cross referenced with the map to understand more fully if citizen experience is based
on a presence or lack of biophilic design elements or possibly other factors such as a lack of
knowledge that these elements are present, or a lack of access to them. This example
demonstrates that the map itself could become an important communication medium in future
research.

The biophilic urbanism framework devised for the Wellington Nature in the City Map
is transferable to other cities but should be tailored to specific urban cultural, climatic, and
ecological contexts. The biophilic urbanism framework and the Wellington Nature in the City
Map itself are currently being utilised in the development of a similar biophilic elements map
for Phoenix City in the Unites States of America (Knudsen, 2017). Mapping the biophilic
urban elements of other cities that are part of the Biophilic Cities Network, and using control
cities which are not, may enable identification of cities that are biophilic even if not self-
identified through the Biophilic Cities Network. This could also enable further geospatial
investigations related to cities of different sizes, in different climates, and with different
demographics, ecological features, and cultural systems related to a biophilic design agenda.
Such discussions could contribute to further research investigating biophilic cities and their
benefits or impacts on human wellbeing and the relationship (or not) of biophilic design to
the overall ecological health of urban areas.

To conclude, biophilic design should not be seen as a panacea on its own in terms of
sustainable cities. The nature of biophilic design is inherently human-centric and focused on
the wellbeing outcomes of design for humans. Findings from biophilia focused research and
design could however be an important contributor to a more holistic notion of ecological
urban sustainability. That is, an idea and practice of urbanism that includes notions of urban
ecology; climate change mitigation and adaptation; design for increased urban biodiversity
and urban ecosystems; and crucially, through the concept of biophilia, the psychological
(re)integration of people into nature itself. This is of great importance for safeguarding both
the physical and psychological wellbeing of individuals and communities in the coming
decades as humanity increasingly becomes urbanised and removed from outdoor
environments, while concurrently people must learn how to create, adapt, and live in urban
environments in a greatly changed ecological and climatic context.
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