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ABSTRACT

As of 2007, over 50% of the global population is now
urban. With more global urbanites, has come increased
urbanisation and displacement of green space and
natural environments from our urban centres. Biophilic
design aims to restore natural stimuli in our built and
designed environments to protect, maintain, restore and
enhance our physiological, cognitive and psychological
connections with the natural world. As part of a wider
salutogenic approach to health, biophilic design has the
potential to catalyze landscape architecture into playing
a central role in public health of urban environments.
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1. The Humble
Administrator’s
Garden in Suzhou,
China. Applications of
the Prospect pattern
that utilize the jeijin
or "borrowed view"
principle, which orients
views toward distant
landmarks making
spaces feel bigger
than they actually
are, can engender
contemplation and
relaxation in small
retrofit landscape
projects. The Presence
of Water, visually
accessible protected
seating (Refuge)
and the bridges and
stepping stones (Risk,
not demonstrated
in this article) also
contribute to a biophilic
user experience.
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2. Lan Su Chinese Garden
in Portland, Oregon,
USA, employs the
patterns of Visual
Connection with Nature
System, Presence of
Water, Complexity
and Order and a
healthy balance of
Prospect and Refuge.
Prospective views from
one refuge space to
another, framed with
fractal ornamentation
and further enhanced
with bio-diverse
vegetation, allow the
visitor to see and be
seen, or to retract
into the shadows for
contemplation.
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As of 2007, over 50% of the global
population is now urban'". With more
urbanites comes greater displacement of
green space and natural environments
from our urban centres. Urban
environments can cause mental fatigue
and stress and, conversely, interaction
with natural environments and features
is necessary for maintaining our mental
health. We must consider that these
factors in our urban environments will
have a detrimental effect on public health
now and in the decades to come. This is

where biophilic design comes into play.
What is Biophilic Design?

Biophilic design aims to incorporate
natural stimuli into our manmade
environments to restore, maintain and
enhance our physiological, cognitive
and psychological connections with the
natural world. It is a design ethic still in
its infancy, with an impressive body of
research that is growing at an increasing
rate.

Biophilic design has evolved from
the popularization of “Biophilia” with
Edward O. Wilson’s 1984 publication
Biophilia, which framed the term as
“... the innately emotional affiliation of
human beings to other living organisms”,
and explained that “Innate means
hereditary and hence part of ultimate
human nature”. This coincided with
Roger Ulrich’s cornerstone hospital study
on health impacts of a view to nature in
the patient recovery process.

Decades of research on biophilic

design topics can be thought of in terms
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of three categories: 1) Nature in the
Space: the direct, physical, ephemeral
presence of nature in a space; 2) Natural
Analogues: organic, non-living and
indirect evocations of nature; 3) Nature
of the Space: spatial configurations
common in nature. Under these three
categories sit 14 patterns of biophilic
design. Patterns from nature are used to
frame applications of biophilic design

to the built environment, and because
most spaces have some variability (for
example, area, climate, usage, ecosystem)
no two projects will necessarily result

in the same design solution. Instead,
each solution aims to meet the health
priorities of the project owner, while
maintaining a level of adaptability for
the evolving needs of the community and

ecosystem.

Benefits of Biophilic Design

Interactions with nature can reduce
stress, irritability, mental fatigue, blood
pressure, and aggressiveness. They can
also improve self-esteem and mood, as
well as rates of recovery for hospital
patients, through a process known as
“restoration”. Restoration itself can be
thought of as another ecosystem service
from which humans benefit.When
introduced early in the design process,
landscape architects can use biophilic
design as a tool for aligning public health
policy goals with those for infrastructure
resilience, ecosystem function and
cultural aesthetics.

Biophilic design offers an opportunity
for the built environment to act as part of

a proactive and salutogenic approach to
health rather than the standard reactive
and pathogenic approach to health”. The
salutogenic approach sees “health” as
encompassing multidimensional factors
such as psychological, cognitive, social
and environmental influences, rather

than just biological®'.

Considerations for Biophilic
Landscape Architecture Projects

Much of the discussion around
biophilic design has been in the context
of interior design. So how is biophilic
design implemented in landscape
architecture? What issues need to be
considered? The outdoor, expansive
quality of landscape projects provides
greater opportunities for implementing
biophilic design patterns than in interior
design environments due to three
factors: real (vs representational) nature;
perceptual fluency, and complex adaptive
systems.

A common question for indoor
applications of biophilia is whether
representational or fake nature
is an effective alternative to real,
living nature. Such limitations of
the indoor environment (daylight,
maintenance, etc.) fade away with the
outdoor landscape, and thankfully.
Humans process natural element and
manmade ones in different parts of
our brain, and the beneficial health
effects are more significant when
interacting with or experiencing real
nature. This phenomenon is known

as perceptual fluency; the demand
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on cognitive resources required for
perceiving and processing a specific
stimulus'"!, With lower demands placed
on cognitive functions for perceptually
processing natural environmental stimuli,
attentional resources are given the
opportunity to be replenished faster than
when experiencing fake nature or a busy
urban street.'!

Finally, biophilic landscapes that
are most likely to maintain a positive
health impact over the long term are
ones that avoid “tokenistic” features
and metaphoric theming that offer little
contribution to the naturally complex
adaptive environment'”', Tokenistic
nature-inspired design is a common
default for biophilic design strategies in
interior applications, but as landscape
architecture has a vast palette of real
nature and natural systems to draw
from, there exists a unique opportunity
for creating lasting and healthful
connections to place. How a particular
ecosystem functions, its complexities and
relationships with the greater whole (i.e.,
landscape, community, watershed, etc.),
and the seasonality of species behaviour
(of both flora and fauna) and resource
flows (water, nutrients, sunlight), each
inform an adaptive design strategy that
also supports public health and well-
being in a landscape that aspires to
be used, admired and cared after for

generations.

Implementing Patterns in
Landscape Architecture

The following patterns draw from

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

14 Patterns of Biophilic Design' as key
opportunities for landscape architecture,
as they have broad applications and can
be applied to any size project to help
improve health and well-being.

Prospect and Refuge

Prospect, as an unimpeded view over
a distance for surveillance and planning,
is easiest to achieve in landscape projects
that allow for long distance views within
the site or external views to focal points
in the landscape. This form of prospect,
with the focal point / view being external
to the site is a key principle of traditional
Chinese garden design. Known as ji¢jing
(f& &), or the “borrowed view”, it creates
the illusion that the space is bigger and
more information-rich than it actually
is. The Humble Administrator’s Garden
in Suzhou, China contains some of the
finest examples of jiejing (Fig. 1). Views
greater than 30 meters are preferred” so
as to provide ample ground for surveying,
for both opportunity or hazard. In best-
case scenarios, prospective views include
content and spatial characteristics
that are representative of a savannah-
like environment including undulating
topography, low growing grass, copses
of trees, water and evidence of human
activity or habitation.

Refuge can be spatially characterized
by protection overhead, followed by
protection to one’s back!""; allowing for
a feeling of safety. In the context of the
urban landscape environment, this could
mean protection from the rain or sun, or
retreat from the busy street. This pattern

seeks to limit visual access into the space
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while supporting a degree of prospective
views outward from within the space
towards the surrounding context!""l,

The health benefits of prospect and
refuge can range from reduced stress,
boredom, irritation, fatigue and perceived
vulnerability, to improved comfort and
expedited restoration. While they are two
separate patterns, their health benefits
are enhanced when combined (Fig. 2).

Complexity and Order

This pattern aims to incorporate
symmetries and fractals found in nature
that adhere to spatial hierarchies and
natural geometries, which are coherent
yet sufficiently complex!?!. At the surface,
this can be achieved by replicating
natural symmetries and fractals in
representational artwork, paving
materials, etc. More comprehensively
this can be achieved by mimicking (or
supporting) the complex and evolving
structures and arrangements of
ecosystems and planting communities
found in nature, including pedestrian
flows, and the nodes and networks of
social virility. The implementation of
this pattern helps establish the spatial
configuration of a designed scene,
making the landscape and wayfinding
throughout it seem natural and hence,
easily processed by visitors, allowing
for a low-stress experience and
opportunity for mental restoration to
take place.

Connection with Natural Systems
This pattern aims to make users

aware of the seasonality of a place, the



importance of environmental stewardship
and natural processes. Temporality is

a key component, such as expressed
through weathering processes, animal
predation, seasonal migration patterns,
hydrological cycles and seasonal patterns
of vegetation. Methods of implementing
this in landscape architectural practice
include the use of exposed urban
drainage systems, the specification or
protection of seasonal plantings and
streambeds, and the provision of wildlife
and pollinator habitat; embracing the
unique and complex characteristics and
relationships a landscape and its local
climate, ecosystem and visitor usage
trends, as well as the natural tendency
for a landscape to evolve and adapt over
time. A biophilic landscape capable of
establishing these types of connections
will help create a perceptual shift among
visitors in what they are seeing and
experiencing, which may also enhance
their health responses to other biophilic

experiences.

Presence of Water

Water has a powerful capacity to
engender a positive emotional connection
to a place. Current evidence indicates
preferences are for views to landscapes
with water features, particularly ones
that occupy approximately two thirds

of the scene!™”

. Greater biophilic
responses are also generated by complex
fluctuations in water flow, such as
achieved by babbling brooks and
waterfalls'”®, and when visitors have

the option to touch or interact with the

water. Water features in the landscape
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have shown to reduce stress, increase
feelings of tranquility, lower heart rate
and blood pressure, and even improve
concentration and memory.As focal
points and destinations in the landscape,
they can also serve to mitigate the
negative effects of noisy street traffic.

Strategies for Implementing
Biophilic Patterns in Urban
Landscape Architecture

Retrofit for Micro-restorative
Experiences

As space within high density urban
centres is scarce, large scale biophilic
design endeavours are not always
possible!". The distances people are
willing or able to travel by foot to
experience nature is often less than 300
meters'"”, With urban green space in
short supply, and access to it limited still,
urban environments devoid of natural
experiences are at risk of becoming a
primary factor in the poor health of its
own citizens.

Interestingly, when it comes to green
space, bigger is not always better, as
psycho-physiological benefits of green
space are not proportional to land
area. Instead, the benefits from green
space can increase with higher levels of
biodiversity"*. This means that many
small biophilic landscapes can have a
meaningful health impact within high
density built environments (Fig. 3)!"*.

Thus, a key strategy for creating
biophilic urban environments is the
retrofitting of small spaces along

key routes, such as to work, school,
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Paley Park, in New
York City, USA, is an
excellent example

of biophilic urban
landscape with an
escape from the busy
street (Refuge), a view
out over the street
(Prospect), dappled
light from the tree
canopy (Dynamic and
Diffuse Light, not
demonstrated in this
article), and a powerful
waterfall at the back
of the park (Presence
of Water), utilized
together as part of

a micro-restorative
space in a high-density
environment.

—  ©Bill Browning
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shopping'®. Increasing levels of
biodiversity within these small spaces
could harmonize human health goals
with those of ecosystem services and
green infrastructure adaptation'”.
However, retrofitting does come
with constraints. Restrictions on space
translate to fewer vegetation options,
poor soil quality and contrived spatial
configurations, for example, that can
significantly influence which patterns can
be successfully implemented and to what
efficacy. While these factors can rule out
meaningful elements of vegetation and
prospective views, landscape architects
can also utilise natural analogues, or
representational nature, to improve the
biophilic quality of a space.

Incorporate Resilience into the Built
Environment

Climate change, natural disasters,
and energy dependency have each
been drivers of resiliency policy and
design, but as the built environment
evolves in response, it adds a layer of
complexity to the discussion of how we
are to maintain an effective biophilic
landscape experience for enhanced
public health and well-being. The more
integral biophilic strategies are to the
functionality of designed landscapes the
more likely the intended health responses
are to withstand the ebb and flow of a
dynamic urban landscape.

Embracing seasonal variation of
outdoor environments is one method
of ensuring biophilic design patterns
maintain efficacy. Capitalizing on the

variability of landscape allows designers

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

to develop strategies that maintain the
efficacy of biophilic design patterns
throughout the year and beyond.
Essentially, when one element of a
biophilic design response deactivates
due to seasonal cycles (for example,
species goes dormant), another response

becomes activated.

Implications for Landscape
Architecture

The last 20 to 30 years have seen
landscape architects focus primarily on
sustainability of materials and climate
change issues, with diffuse attention
toward the user experience. With wider
recognition of the evidence supporting
the health benefits of nature and green
space, the user experience has again risen
to the forefront of design considerations,
but with an expansion of values to include
health and wellness. This requires greater
collaborations among designers, planners,
health professionals and other experts.

With the predicted trends for
urbanization and public health in
the decades to come, it seems natural
that biophilic design be a requisite of
landscape architecture, and of design in
general. These converging factors have
begun to catalyse landscape architecture
as a central player in maintaining
and enhancing public health in urban
environments. Simply put, biophilic
design is purely an extension of good
design, and the professional, ethical and
moral responsibility to uphold such
standards in design practice has been

placed upon landscape architects. LAF
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NOTE

Joe Clancy and Catie Ryan are co-authors of “14 Patterns of
Biophilic Design: Improving Health and Well-being in the Built
Environment” (2014), which can be downloaded at no cost
from Terrapin Bright Green's website: www.TerrapinBG.com/
publications/.
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