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WHAT?

Health mediator
Stress relief
Physical activity
Play

Social interactions

Cooling

Reduced air pollution
Reduced noise

Etc.

WHERE?

Local conditions
Climate

Native flora

Built environment

Infrastructure &
transport

City size
Culture/traditions

FOR WHOM?
Population
Adolescents
Working population
Unemployed
Disabled

Children
Elderly
Etc.
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OBJECTIVES

UNDERSTAND
- Why stress is a major risk factor for many diseases
- Why it is important to prevent stress

DESCRIBE
- What effects urban forests have on stress and give examples of
scientific evidence

DISCUSS
- What elements and qualities of urban forests may provide
stress relief

ARGUE FOR
- That urban forests shall be implemented more in healthy and
sustainable urban planning



Van den Bosch & Ode Sang, 2017. Urban natural environments as Nature based solutions for
improved public health — a systematic review of reviews. Environmental Research.



Non-communicable diseases (NCDs) —

Life-style related and depend on living environments

* Diabetes

» Cardiovascular diseases

* Obesity

* Chronic respiratory diseases
e Cancer

 Mental disorders



RISK FACTORS

» Stress

» Physical inactivity
» Loneliness
» Socioeconomic inequalities






URBAN FORESTS - STRESS - MENTAL HEALTH
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* The prevalence of mental disorders is

lower In urban green areas (van den Berg
et al. 2015)

» EXxposure to nature significantly increases
happiness (McMahan & Estes, 2015)



Slide courtesy of William Bird



Why might green spaces make us less stressed?

Direct effects on the brain

Neural processing, fractal patterns



Slide courtesy of William Bird



Beyer et al. 2014. |IJERPH



“Higher levels of neighborhood green space were associated with significantly
lower levels of symptomology for depression, anxiety and stress,
after controlling for a wide range of confounding factors.”



Stress provocation

Trier Social Stress Test (TSST):
1. Presentation
2. Arithmetic task: 1671-13-13-13-13.....



Real TSST



Virtual TSST



Stress indicators

Cortisol in saliva

Heart Rate (HR)

T-wave amplitude (TWA)

Heart Rate Variabllity (HF-HRV)



Stress recovery In a virtual
forest






Control
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Annerstedt et al. 2013. Inducing physiological stress recovery with sounds of nature in a virtual reality forest — Results from
a pilot study. Physiology and Behavior 118:240-50



Lederbogen et al. 2011. Nature. 474(7352):498-501



Bratman et al. 2015. Nature experience reduces
rumination and subgenual prefrontal cortex
activation. PNAS. 112(28):8567-8572



HOW DO WE DESIGN URBAN GREEN .
SPACES FOR THE MOST EFFICIENT
STRESS RELIEF?
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Nature in the Space: seven biophilic design patterns

« 1. Visual Connection with Nature. A view to elements of nature, living
systems and natural processes.

« 2. Non-Visual Connection with Nature. Auditory, haptic, olfactory, or

gustatory stimuli that engender a deliberate and positive reference to
nature, living systems or natural processes.

« 3. Non-Rhythmic Sensory Stimuli. Stochastic and ephemeral connections
with nature that may be analyzed statistically but may not be predicted
precisely.

4. Thermal & Airflow Variability. Subtle changes in air temperature, relative
humidity, airflow across the skin, and surface temperatures that mimic natural
environments.

« 5. Presence of Water. A condition that enhances the experience of a place
through seeing, hearing or touching water.

« 6. Dynamic & Diffuse Light. Leverages varying intensities of light and
shadow that change over time to create conditions that occur in nature.

« 7.Connection with Natural Systems. Awareness of natural processes,
especially seasonal and temporal changes characteristic of a healthy
ecosystem.




NATURE IN THE SPACE
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Nature in the space
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By Bohringer Friedrich - Lastno delo, CC BY-SA 2.5,
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Non-rhythmic stimuli:
Dockside Green Community, Vancouver Island

33



Biophilic design patterns & Biological Responses



Natural Analogues: three patterns of
biophilic design:

8. Biomorphic Forms & Patterns. Symbolic references to contoured,
patterned, textured or numerical arrangements that persist in nature.

9. Material Connection with Nature. Materials and elements from
nature that, through minimal processing, reflect the local ecology or
geology and create a distinct sense of place.

10. Complexity & Order. Rich sensory information that adheres to a
spatial hierarchy similar to those encountered in nature.



Natural
analogue




NATURE OF THE SPACE: FOUR BIOPHILIC PATTERNS OF
DESIGN

11. Prospect. An unimpeded view over a distance, for surveillance and

planning.

12. Refuge. A place for withdrawal from environmental conditions or the
main flow of activity, in which the individual is protected from behind and
overhead.

13. Mystery. The promise of more information, achieved through partially
obscured views or other sensory devices that entice the individual to

travel deeper into the environment.

14. Risk/Peril. An identifiable threat coupled with a reliable safeguard.
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Nature of the space




Vaux le Vicomte by Mark B. Schlemmer_CC BY 2.0



Risk, peril




Stress reduction Cognitive performance Emotion, mood,
preference



ART, Stress reduction theory, Prospect-Refuge theory
* Openness and presence of water

* Nature-based components and hardscape components.
* Presence/absence of people
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OUTCOMES

Stress,
Attentional level
Perceived restorativeness
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1. Open,
50-80 m sight
distance

2. Open with people
50-80 m sight
distance



3. Open,
50-60 m sight
distance

4. Open with people
50-60 m sight
distance



5. Water,
40-90 m sight
distance

6. Semi-enclosed
2-5 m sight
distance



7. Open,
50-80 m sight
distance.

Many pedestrians,
View from many
people’s homes









More nature-based
Less hardscape
Water

Reduced crowding

“The findings can also help landscape architects design
more effective landscape components in urban parks.”
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OBJECTIVES

UNDERSTAND
- Why stress is a major risk factor for many diseases
- Why it is important to prevent stress

DESCRIBE
- What effects urban forests have on stress and give examples of
scientific evidence

DISCUSS
- What elements and qualities of urban forests may provide
stress relief

ARGUE FOR
- That urban forests shall be implemented more in urban planning
to prevent stress related diseases.
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