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This presentation is protected by U.S. and
international copyright laws.

Reproduction, distribution, display and use of the
presentation without written permission of the
speaker is prohibited.
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June 21-23, New York City



This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to constitute approval, sponsorship or endorsement by AlA of
any method, product, service, enterprise or organization.

The statements expressed by speakers, panelists, and other participants
reflect their own views and do not necessarily reflect the views or
positions of The American Institute of Architects, or of AIA components, or
those of their respective officers, directors, members, employees, or
other organizations, groups or individuals associated with them.

Questions related to specific products and services may be addressed at
the conclusion of this presentation.
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Course / Learning Objectives

 Learn to identify innate human spatial preferences and their
evolutionary survival origins by studying an overview of current
science supporting these preferences.

» Discover the biophilic design ingge_dients necessary for the design of
phytS|pIog|caIIy restorative "well-being places," which measurably
sustain us.

» Study examples of biophilic urbanist interventions as essential
design and public health initiatives, and learn how they restore urban
ecologies and mitigate heat stress, drought, and stormwater events
In urban centers.

» Examine the quantifiable economic and public health benefits of
biophilic design and biophilic urbanism.

ASl AIA Conference on Architecture 2018
June 21-23, New York City
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CO, Emissions of Cities

* By 2050, 80% of global population are projected to
live in urban areas.

* Cities consume 75% of the world’s natural
resources and account for more than 70% of global
CO, emissions.

» Cumulative emissions of CO,, together with methane
and other greenhouse gases, largely determine global
mean surface warming of the planet, causing ice
melting, biodiversity loss and rising sea levels.

A918 AIA Conference on Architecture 2018
June 21-23, New York City



Carbon

The element that threatens to smother civilization is
also, in different forms,
the fundamental building block of life.

In addition to reducing our carbon footprint, we need
to pull carbon from the air and restore it to the earth.

A918 AIA Conference on Architecture 2018
June 21-23, New York City



CO, as Fertilizer

* Trees and Plants absorb nearly 40% of fossil fuel
emissions largely produced by cities every year.

* By increasing urban forests, the city can solve the
problem it creates by using CO, as fertilizer.

* Urban forests are CO, sponges

o Stefano Boeri

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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Public Health Imperative:

Building Healthy Air

* Urban forests reduce particulate matter pollution,
absorb dust, & reduce noise

* Trees & plants mitigate the urban heat island effect.

* Volatile airborne forest compounds (Phytoncides)
strengthen immune response.

* Increased biodiversity elevates the quality of life,
reduces stress & crime

 Cities become biophilic: more beautiful & healthier

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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* Anxiety

« Aggression

* Depression

* Disorientation

* Hypertension

- Elevated Heart Rate

- Elevated Pulse Rate

» Circadian Disruption

» Cortisol Overproduction

* Elevated Hemoglobin Levels
* Impaired Concentration & Memory
* Ingeeased-GellAging

&)

* Impaired Immune Function & Damage to the Hippocampus
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bio=life/nature

Biophilia is the instinctive Bond bet
Human Beings and other Living Systems.

(E.O. Wilson, Harvard Biologist)

=L

Biophilia
& Hypothesis

|

Stephen R. Kellert
Edward O.Wilson
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Beauty = Evolutionary Survival

Beauty is our Word for the Perfection of
those Qualities that have contributed
most to our Survival.

E.O. Wilson, Biologist, Harvard

A918 AIA Conference on Architecture 2018
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Essential Elements of Advantage
for Human Survival

* Lush varied foliage, bright colored flowers

* Clear waters, lakes, rivers, waterfalls, the sea
* Sunlight

* Transparent tree canopy

* Breezes

* Refuge places

* Prospect places

A918 AIA Conference on Architecture 2018
June 21-23, New York City



Essential Patterns of Advantage
for Human Advancement

* Curiosity/Exploration
*Play

* Organized Complex Pattern Recognition
- Awe

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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Beauty = Cognitive Ease

Beauty is defined by the extent to which
features of the environment engage organized
processing structures in the brain, and are
thus readily acquired, organized, and
‘understood’.

Thomas D. Albright, Neuroscientist ANFA

A918 AIA Conference on Architecture 2018
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The Relaxation Response
* Triggered by Contemplative Experiences of Nature

 Metabolic rate decreases

* Heart beats slower and muscles relax

* Breathing becomes slower

* Blood pressure decreases

* Levels of nitric oxide are increased

* Brain wave patterns calm

 Antidote to stress,

 Antidote to depression

* Important element in maintaining health & fostering healing.

A918 AIA Conference on Architecture 2018
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*One of Cognitive Revolution’s most
astonishing Revelations:

of our cognition is

- Sarah Williams Goldhagen, ‘Welcome to your World’

A918 AIA Conference on Architecture 2018
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* The Cartesian Split is dead!

* Descartes’ “l think therefore | am” has
become a casualty of Cognitive Neuroscience

 Antonio Damasio, Neuroscientist, ‘Descartes’ Error’

A918 AIA Conference on Architecture 2018
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What emerges here are design criteria that
have been forged over eons of evolution
on this planet — whose imperatives are
neither arbitrary nor negotiable...

A918 AIA Conference on Architecture 2018
June 21-23, New York City



....attention is not narrowed in algorithms,
signifiers, and particles, but directed
toward the emergent, the affective, the
sensual, the gestural and kinesthetic
factors that pattern human perception and
experience.

Sarah Robinson & Juhani Pallasmaa , ‘Mind in Architecture’

A918 AIA Conference on Architecture 2018
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Circadian Well-Being = ™%

- Circadian Balance
» Faster Recovery from lliness
* Enhanced Emotional & Mood Regulation

+ Healthy Vitamin D Metabolism (strong immune.
function, bone growth & density) *iﬁ"i

* Hormonal Homeostasis
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An Architect must respond
to the non-negotiable facts of human
biology.

Thomas D. Albright, Neuroscientist ANFA (Academy of Neuroscience for
Architecture)

A918 AIA Conference on Architecture 2018
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_ Building Blocks of Biophilic Well-Being
- 10 Biophilic Elements

0 Dynamlc diffused Sun/Moonlight, dynamic Shadows
* Building woven into Site (topographic design)
 Inhabited & breathing Building Skin

f - o Transitional Inside-Outside Spaces

* Flowing Water & Rain made visible

'« Harvesting warming Sun & cooling Breezes

Living Plants & aromatic-therapeutic Scents

A Acoustic Intimacy

-2z « Natural haptic Materials

78 * Biomorphic Forms © Helena van Viiet




perience
lements “




~ 10 Biophilic Patterns

- Refuge & Prospect
* Ordered Complexity (spatial & fractal)
~ + Building as Medium to experience Seasons & Place
- » Silhouettes engage the Sky
» Soft Edges
* Play
* Mystery, Exploration & Discovery
_  Hearth
o2 * Sanctuary
i o+ Awe © Helena van Vliet
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ogical organisms with
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Maintaining biodiversity is important...the
more species live in a park, the greater the
psychological benefits to human beings...

Richard Louv, ‘The Nature Principle’

A918 AIA Conference on Architecture 2018
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* Designing Bio-Diversity
Non-human-centric
Bird-friendly
Pollinator-friendly







‘Bosco Verticale’ was designed to

*Increase biodiversity by creating an attractive
space for birds and pollinators

* Build a microclimate - enables residents to
enjoy the cool shade of the trees on their
balconies

* Create a diverse palate of plants that absorb
CO, and particles, and produce oxygen while
simultaneously providing protection from the
Aifi-and - 1oiSe pollution






A new Aesthetic Language:

neurologically & cognitively restorative

* The incorporation of vertical & horizontal greenery
creates a new aesthetic language for our buildings

* Plantings are dynamic, organic material that can
bloom, flower, fall, die back, and grow.

* Just think of the dynamism that gives the facade!

« Anthony Wood, Exec Dir. Council on Tall Buildings and Urban Habitat

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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Buildings as Landscape:
the new vernacular relevant to the
Challenges of our Age

-7 Abandonmg th@‘ fi;f"_:’INCIJOﬂ between c|ty and Iandscape

,. . Des.jgnmg *bimdiverse Habitats ."1?;,};,;»."'_“-‘*‘f'»”f'f""’ﬂj_f‘j_‘*‘;&




* Designed to provide h
Checkerspot and









.‘) -'\«\ B

S, e
N.

-
b

2 s : '. | - - é\ »‘ : - or
 Musee du Quai Branly, Patrick Blanc, Paris= .=




S i

3 ' L et s R - i
R L Liuz'l'l“o”lpggr st City, Stefano Boeri, Liuzhou, China




« Park Roya

)

yal Hotel, Woha Si

In




m\nl\lﬂ

= e i
| et he -

O

P xy
o 1 ||h||m,, o

Illlll!llilillllll" ‘H

— 0
-




Customizable modular Planters

(Penda Architects)
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A modular system of a structural framework and functional plug-ing offers

the regidente a great amount of flexibility to degign their own home.
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Air-purifying Plants will use the grid on
the facade to grow along and, after some
time,

nature will be the main design-language.

Penda Architects

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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As a potential tool for preserving and
restoring biodiversity in urban areas,
green roofs need to be seen less from the
perspective of ornamental gardening and
energy conservation and more from a
regional perspective of landscape and
ecological planning.

Stephan Brenneisen, ‘Urban Habitats’

A918 AIA Conference on Architecture 2018
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Bio-diverse Roofs:
Creating a Mosaic of Micro-Habitats

 Vary the depth of substrate
* Create landforms

* Use boulders and stones, recycled materials
 Infuse the substrate with local river material
» Sprinkle seed of diverse native plants
* Leave dead stems of wood and logs :
 Uneven water content creates wetlands 2

« Source: Anne Lewis FAIA, City Wildli§ Ao o,

A918 AIA Conference on Architecture 2018
June 21-23, New York City

Stephan Brenneisen






3 in 5 Bites of Food we eat relies on
Pollination

* Tower & Podium high rise configuration ideal

* Roof of the podium as biodiverse habitat roof to
serve bees’ nheeds.

* Decline in green space area within a 2000 feet
radius around each rooftop results in decreasing
species diversity and abundance.

 Pollinators do best below the 8t Floor. 5th Floor or
lower preferred.

A918 AIA Conference on Architecture 2018
June 21-23, New York City
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Bird-Safe Building Guidelines
P
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Neighborhood Birdsong Cover:
There 1s a direct link between the

health of bird populations and the
quality of life for humans

A918 AIA Conference on Arch itecture 2018
June 21-23, New York City
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bioPhilly

Established in 2015, BioPhilly’s mission is to promote the important link between
human health and the meaningful daily experience of wild and bio-diverse nature
in the city. BioPhilly is a member of the Biophilic Cities Network.

P P

www.biophilly.org

White Oak leaf and frult

Biophilia: bio=life + philia=love

Hawks perch SI0P the
Philadetphja Museum of At
i

Our Biophilic City: N L

* City as wild bic-diverse habitat — A

* Connecting all green dots: promoting wild life corridors, L 4\ .
habitat tapestry & green-blue infrastructure bioPhilly

* Deep place commitment & stewardship through daily joyful

engagement with urban wild nature

* Healthy lives require Nature. The Biophilic City is
physiologically restorative: boosts immune & cognitive
function, supports hormonal b circadian balance, lowers
stress, blood pressure, pulse rate, & decreases cell-aging

* Cityasagarden, William Penn's “Green Country Town":

living roofs, living facades, urban agriculture

* Living sofl: toxin-free public spaces, carbon farming
* Planting healthy air: heat island and particulate matter reduction
* Precious water: rainwater harvesting, rain gardens,

experience of seasons & weather

* Healthy neighborhood birdsong cover: bird food plantings,

dark sky policies

* Play, discovery, wonder and awe: nature in the city amazes,
stimulates, and propels us to explore, learn & to care

* Enhanced civic life: caring for place as an essential ingredient

in caring for one another

“We cannot continue to believe that the landscape is sacred

and the city is profane. They must both be considered sacred.”
Paul Murratn (British Urbanist)

info@biophilly.com

n www.facebook.com/BioPhilly
www.instagram.com/biophilly

© 2018 BioPhilly
graphic design by BarberGale




Healthy City — Urban Habitat

BioPhilly is an urban habitat stewardship organization of desigtiers
naturalists, educators, public health professionals, collaborators,
connectors and concerned citizens. "~

R -
A
»

b
8

Our goals are to:
+ Promote the important links between human health and meaningf:
daily experience of wild and bio-diverse nature in urban Philadelphia.
* Build the paradigm of re-imagining Philadelphia as a healthy and
safe ecosystem, where a diversity of species, human and non-human,
can sustainably thrive together.
« Catalyze collaborations, providing biophilic urbanist expertise
and support for groups and projects, which promote caring
for place and foster a verdant and livable city.
« Advocate for policies, which incorporate biophilic solutions and values.

BioPhilly is a member of the International Biophilic Cities Network.
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. First place in Seattle where one cantouerr_ﬂ;g

. Remtroduch'Salmdn Habitat =

- —Jp <

Olympic Sculpture Park, Weiss/Manfredi, Seattle
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Biophilic Resilience
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< http://bit.ly/WJ21DD

What makes a person resilient?



Stress etiology and pathology

Potential design
benefits

A918 AIA Conference on Architecture 2018
June 21-23, New York City

Social context ---------------—-——-- - Personality

Environmental demands (stressors / life events)

Appraisal of demands and adaptive capacities

! !

Perceived stressor Benign appraisal

!

Negative emotional responses

!

Negative physiological or behavioral responses

Increased risk of physical and psychiatric disease

http://bit.ly/1Mbscox
Cohen, S. et al 1995



Interstitium: not a self contained organ but a system

Mucosa

Collagen
bundles

CD34 positive
lining cells

Fluid filled S Z
space 74 S [ #J Gregory

A918 AIA Conference on Architecture 2018
June 21-23, New York City https://bit.ly/2GjWdrm



a research agenda” (2017) Frumkin, et al.

“Nature Contact and Human Health:

Al8

Table 1. Summary of evidence-based health benefits of nature contact.

No.

Health/well-being benefits

References

2
3

10
11
12
13
14

15
16

17
18

19

20

Reduced stress

Better sleep
Improved mental health:
Reduced depression

Reduced anxiety
Greater happiness, well-being, life satisfaction
Reduced aggression

Reduced ADHD symptoms

Increased prosocial behavior and social connectedness

Lower blood pressure

Improved postoperative recovery

Improved birth outcomes

Improved congestive heart failure

Improved child development (cognitive and motor)
Improved pain control

Reduced obesity

Reduced diabetes

Better eyesight

Improved immune function

Improved general health:
Adults

Cancer survivors
Children
Reduced mortality

Asthma and/or allergies (studies show both improvements

and exacerbations)

Berto 2014; Fan et al. 2011; Nielsen and Hansen 2007; Stigsdotter et al. 2010; van den
Berg and Custers 2011; van den Berg et al. 2010; Ward Thompson et al. 2016
Astell-Burt et al. 2013; Grigsby-Toussaint et al. 2015; Morita et al. 2011

Astell-Burt et al. 2014c; Beyer et al. 2014; Cohen-Cline et al. 2015; Gascon et al. 2015;
Kim et al. 2009; Maas et al. 2009b; McEachan et al. 2016; Nutsford et al. 2013; Sturm
and Cohen 2014; Taylor et al. 2015; White et al. 2013

Beyer et al. 2014; Bratman et al. 2015a; Maas et al. 2009b; Nutsford et al. 2013; Song
et al. 2013; Song et al. 2015

Ambrey 2016; Fleming et al. 2016; Larson et al. 2016; MacKerron and Mourato 2013;
Van Herzele and de Vries 2012; White et al. 2013

Bogar and Beyer 2016; Branas et al. 2011; Kuo and Sullivan 2001a, b; Troy et al. 2012;
Younan et al. 2016

Amoly et al. 2014; Faber Taylor et al. 2001; Faber Taylor and Kuo 2009; Faber Taylor
and Kuo 2011; Kuo and Faber Taylor 2004; Markevych et al. 2014b; van den Berg and
van den Berg 2011

Broyles et al. 201 1; Dadvand et al. 2016; de Vries et al. 2013; Fan et al. 201 1; Holtan
et al. 2015; Home et al. 2012; Piff et al. 2015; Sullivan et al. 2004

Duncan et al. 2014; Markevych et al. 2014a; Shanahan et al. 2016

Park and Mattson 2008; Park and Mattson 2009; Ulrich 1984

Reviewed by Dzhambov et al. 2014

Mao et al. 2017

Fjertoft 2001; Kellert 2005

Acutely (Diette et al. 2003; Lechtzin et al. 2010) and chronically (Han et al. 2016)

Bell et al. 2008; Cleland et al. 2008; P. Dadvand et al. 2014a; Lachowycz and Jones
2011; Sanders et al. 2015; Stark et al. 2014

Astell-Burt et al. 2014a; Bodicoat et al. 2014; Brown et al. 2016; Thiering et al. 2016

French et al. 2013; Guggenheim et al. 2012; He et al. 2015

Li et al. 2006; Li et al. 2008a; Li et al. 2008b; L.i et al. 2010; Li and Kawada 2011

Brown et al. 2016; de Vries et al. 2003; Kardan et al. 2015; Maas et al. 2006; Maas et al.
2009b; Stigsdotter et al. 2010; Wheeler et al. 2015

Ray and Jakubec 2014

Kim et al. 2016

Coutts et al. 2010; Gascon et al. 2016b; Hu et al. 2008; James et al. 2016; Takano et al.
2002; Villeneuve et al. 2012

Andrusaityte et al. 2016; Dadvand et al. 2014a; Fuertes et al. 2014; Fuertes et al. 2016;
Lovasi et al. 2013; Lovasi et al. 2008; Ruokolainen et al. 2015

Note: ADHD, attention-deficit hyperactivity disorder. The references in Table 1 are illustrative rather than exhaustive; they include both recent reviews and research reports and older,
widely cited publications.
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Homeostasis and Allostasis

The tendency toward a relatively stable equilibrium vs.
the process by which the body responds to stressors
in order to regain homeostasis.

A918 AIA Conference on Architecture 2018 . .
June 21-23, New York City https://bit.ly/2jrnWN2
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Commentary

Allergy is rare where butterflies flourish in a biodiverse
environment
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Figure 1. Painted Lady (Vanessa cardui) is a cosmopolitan and tions exists (2). The vitality of a metapopulation decreases
one of the most widespread butterflies in the world. Population if the local populations become extinct more often than
explosion happened in 2009. new colonies emerge. The fragmentation becomes crucial
when distances between the colonies increase. The meta-
population starts to suffer with the poor gene flow
2 W between isolated colonies. The disequilibrium is a death
envu.'onmental indicators. In Europe, out of 576 butterfly spiral and sooner or later the species is lost. This ‘island
species, at least 71 (12%) are severely threatened (1). oot and extnst ; 5 ST e
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Butterflies, the showy ‘flying flowers’ are used a lot as

9 AIA Conference on Architecture 2018 TN, . T . SR
A18 Jne 21,25, New York oy http://bit.ly/1XYNGOS; http://bit.ly/1SBUgOM; http:/bit.ly/1NYOcX1



The study, published in the peer-reviewed journal Proceedings of the National
Academy of Sciences, eschews the normally sober tone of scientific papers and
calls the massive loss of wildlife a “biological annihilation” that represents a .
“frightening assault on the foundations of human civilisation”. ~d

Prof Gerardo Ceballos, at the Universidad Nacional Autonoma de Meéxico, who led
® the work, said: “The situation has become so bad it would not be ethical not to
|| use strong language”
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Analogy Making As Perception in “Computer Vision”

attached to

Persan
(Dog Walker)

action action

Fig. 2. A simple prototype for the Dog-Walking
situation.
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“Our goal is a system that can, via analogy, fluidly
map its knowledge of a particular abstract visual
concept to a wide variety of novel instances, while
being able to both explain its mapping and to
measure how “stretched” that mapping is...”
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Simulacra/ 1 - Fire in Water
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Simulacra/ 2 - Water in Ear
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Simulacra/ 3 -
“...as if viewing a roughened sea surface from below”

A918 AIA Conference on Architecture 2018 http://bit.ly/2n1UOfj
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Maps: geolocation + visualization illuminate resilience

Search Maps..

9 SUBMIT A BIOPHILIC DESIGN PROJECT

Russia

Mongalia

Japan

oy South Korea

WELCOME TO
THE BIOPHILIC DESIGN MAP

WHAT IS IT?

Thalland

Indonesia Papua New
uines
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