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Biophilia: The Human Bond with Other 
Species (Wilson, Edward O., 1984)

• “Biophilia is the inherent human inclination to affiliate with nature that even in the modern 

world continues to be critical to people’s physical and mental health and wellbeing.”

• “For more than 99 % of human history people have lived in hunter–gatherer bands totally and 

intimately involved with other organisms. 

• “During this period of deep history, and still further back, they depended on an exact learned 

knowledge of crucial aspects of natural history.” 

• “In short, the brain evolved in a biocentric world, not a machine-regulated world.” 

• “It would be therefore quite extraordinary to find that all learning rules related to that world 

have been erased in a few thousand years.”

• Even in the tiny minority of peoples who have existed for more than one or two generations in 

wholly urban environments.”

[Kellert and Wilson, The Biophilia Hypothesis, 1993, p. 32, in Beatley Timoty, Biophilic Cities, 2011, p. 3.]
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“The idea of biophilia originates in an understanding of human 

evolution, where for more than 99% of our species history we 

biologically developed in adaptive response to natural not artificial 

or human created forces” (Kellert and Calabrese, 2015, p. 3)

“Most of what we regard as normal today is of relatively recent origin (…). The human body, mind, and senses evolved in a bio-

centric not human engineered or invented world.” (ibid. p. 3)
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Nature's Effects on Metabolism and 
Biomarkers of Stress

walking n=75

walking n=74

viewing n=268

viewing n=260

E.g. Change in salivary cortisol concentration and in 
pulse rate after forest walking and viewing (Bum Jin Park et al. 2009)
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Why are green spaces improving human 
Health and Well-Being ?

DIRECT EFFECTS ON THE BRAIN

Neural processing, fractal patterns

MORE GOOD THING

Physical activities, social interaction

LESS BAD THINGS

Noise, pollution, excess heat, etc.

BIOPHILIA

Direct effects of nature on the brain

[Adapted from Dr Matilda van den Bosch , UFOR 200, UBC, 2017 ]
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Definition and Influence of Fractals on 
Human Health and Well-Being

Definition (Trombin, 2020, p.10) 

• Fractals are self-similar patterns 

over a range of magnification scales. 

• They are characterised as being 

either statistical or exact: 

o Statistical fractals are found in 

nature, displaying randomness 

and an organic signature. 

o Exact fractals are created by 

humans, displaying cleanliness, 

symmetry and scaled replication. 

Influence of Natural Fractals (Trombin, 2020, p.5) 

• Quantifiable health benefits, e.g. , reduced stress, 

improved cognitive functioning, enhanced 

creativity and problem-solving, heightened 

appreciation for nature and positive emotions.

• The benefits of fractals specifically, and of nature 

more generally, have been shown to occur within 

minutes, even seconds. (Smith et al., 2020; Lee et al., 2015)

• In urban landscapes, people become increasingly 

disconnected from nature’s fractals and its stress-

reduction qualities.
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Health benefits associated with mid-

complexity fractal patterns (Trombin, 2020, p.11)
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14 Patterns of Biophilic Design 
(Browning and Clancy, 2014)

"Biophilic architectural design" can reduce stress, improve cognitive function and creativity, 

increase our well-being, and speed up healings

NATURE IN THE SPACE 

1. Visual Connection with Nature

2. Non-Visual Connection with Nature

3. Non-Rhythmic Sensory Stimuli

4. Thermal & Airflow Variability

5. Presence of Water

6. Dynamic & Diffuse Light

7. Connection with Natural Systems 

NATURAL ANALOGUES

8. Biomorphic Forms & Patterns

9. Material Connection with Nature

10. Complexity & Order

NATURE OF THE SPACE 

11. Prospect

12. Refuge

13. Mystery

14. Risk/Peril



TABLE 1. BIOPHILIC DESIGN PATTERNS & BIOLOGICAL RESPONSES (Browning and Clancy,, 2014, p.12)

[*] – Quantity and quality of empirical evidence supporting biophilic concepts (maximum = [***])
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Biophilic Cities: Integrating Nature into
Urban Design and Planning (Beatley 2011)
Biophilic cities and urbanism recognize the essential need for daily human contact with nature as well as 

the many environmental and economic values provided by nature and natural systems

Biophilic Urban Design and Planning

• Restore large interconnected green system

• Trees, parks and forests within 100m of where people live

• Insert nature and biodiversity in urban interstice

• Protect and restore natural urban hydrology

• Design biophilic urban streets and infrastructure

• Grow food and develop agriculture in the city

• Green retrofit existing urban neighbourhoods

• Creates safe spaces for walking and biking

• Promote healthy building and working environment

• Green the vertical dimension (Walls/Rooftops)
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