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So the tree rustles in the evening . . .

Trees have long thoughts,

long-breathing and restful,

just as they have longer lives than ours.

Hermann Hesse, Trees: Reflections and Poems
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sanitary city

efficient and hygienic 

supply & removal 

of materials and services

natural systems disconnect



Industrial Age – city squalor

credit: BlendSpace credit:  blogs.isb.bj.edu.cn





Baltimore: Public Works Museum









sustainable city

ecological function, 

green infrastructure, & 

‘revealed’ processes

Pincetl, S. 2010. From the sanitary city to the 
sustainable city. Local Environment



measure the canopy of a city
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photo	credits:	Seattle	i-Tree	Training	by	Al	Zelaya
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Reducing Stormwater Runoff

Image courtesy of the Center for Urban Forest Research 



Thornton Creek Water Quality Channel (Seattle, SvR Design)

1 hectare, treats runoff from 275 hectares (1 hectare = 2.47 acres)

Stormwater Management
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linked to active living network



neighborhood 
social cohesion

environmental 
education & 
social learning



sustainable city

public health & wellness

social determinants
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Community

Gardencredit: Ignacio Bunster-Ossa



WHO Health Definition

A state of complete 
physical, mental, and social well-being 

and not merely the absence
of disease or infirmity (1946)



Determinants of Health



Sponsors: 
USDA Forest Service, U&CF Program
University of Washington
NGO partners

Thanks! 
to U of WA students:
Katrina Flora
Mary Ann Rozance
Sarah Krueger

www.greenhealth.washington.edu

Research Reviews & Summaries

Green Cities: Good Health
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nearby nature & health evidence

> 40 years

>3,500 publications

what are the ‘stories’
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Discovery: Human Health Benefits Across the Life Cycle



Urban Forests and Newborns
the natural environment affects 

pregnancy outcomes . . .

10% increase in tree-canopy cover

within 50m of a house

= lower number of low weight births 

(1.42 per 1000 births)

Donovan et al., Health & Place 2011;    
Hystad et al., Env Health Perspectives 2014



Hygiene Hypothesis

presence of soil bacteria in body, 

Mycobacterium vaccae = increased seratonin

may alleviate depression

dirt or Prozac?
Lowry et al. 2007. Neuroscience



Eat 

Dirt!



Fiddleneck Forest School
Washington Park Arboretum (Seattle)

cognitive 
social & 
physical 
learning



Shinrin yoku (forest bathing)

• extensive 

research

• restorative 

experiences

• workers 

retirees

• networked

system,    

52 bases 

in Japan

complexity - productivity



evidence of lower frustration and higher 

meditation when moving into the greener streets

Green Streets for Walkability
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Aspinall et al. 2013. The Urban Brain: Analysing Outdoor Physical Activity with 

Mobile EEG. British Journal of Sports Medicine



Improving Depression
20 adults with major depression 

walk in a park setting and a built setting

50-minute walks one week apart

before-after testing:

Mood: Positive and Negative Affect (PANAS)

Cognition: Backward Digit Span (BDS)

Berman et al. 2012. 

Journal of Affective 
Disorders

cognitive and affective 

improvements after 

walking in a 

nature setting



Walking

Programs

children

elders

families

walking

meetings



1990 to 2007, 1,296 counties in 15 states

infected areas vs. no bugs

15,000 more deaths from cardiovascular disease

6,000 more deaths from lower respiratory disease

controlled for demographic, human mortality, and

forest health data at the county level

Donovan et al. 2013. Journal of Preventive Medicine

2009, EAB in neighborhood

photo credits: Dan Herms, Ohio State U

Toledo, Ohio in 2006, pre EAB

EAB Tree Loss & Public Health



Alzheimer’s Disease & Dementia
Provide wander gardens & 

horticulture therapy

10.5% reduction in amount of 

medications used in dementia 

facility

30% fewer falls, accompanied 

by a reduction in fall severity 

Detweiler et al. 2009. American Journal of 
Alzheimer’s Disease and Other Dementias

www.rph.org/eden.html

Tim Lynch Associates



(civic) sacred city

meaning

connection

social cohesion



www.treeclimbing.jp/



physically disabled & tree climbing!



recreational tree climbing – youth therapy





Military Service & Health Impacts

• Military service to civilian transition

• Prevalence of Stress Response

• Service carry-overs

• Purpose/mission oriented

• High commitment & exertion

• Advanced skill sets

• Social cohesion/comraderie



Veterans Outdoor Therapy

Les Winkeler/The Southern Illinoisan World-Herald News Service

Outward BoundHope for the Warriors



• Iraq/Afghan wars: Brain injury 
and PTSD in 30% of force

• Military/Vet suicides: 20% of all U.S. suicides
• Drugs and surgery relatively ineffective

project support: The TKF Foundation, Nature Sacred program

slides credit: Frederick Foote, M.D. 
Project Manager for the Green Road Project

Walter Reed National Military 
Medical Center, Bethesda, MD



Nature Sacred Project
6 projects

integrated design & research









The Green Road: 
Healing with Wild Nature
• Natural woodland
• Maximum encounter, 

minimum disruption
• Highlight core elements

• Water – Stone – Trees - Animals





woody	debris	::	fallen	tree	trunks	symbolize	the	fallen	soldiers’	legacy
in	conflicts



Stream	restoration	heals	the	landscape	and	invites	access	to	the	water







Green Road Research Team

measures of veterans (and associates):
cognition

mental health 

physiology and healing

social



Summary

sanitary city (hygiene for health)

sustainable city (ecology and wellness)

(civic) sacred city (deeper connections)

= economic value

= expanded partnerships



www.naturewithin.info


