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Outline

• Seattle 2016 canopy analysis
• Findings – canopy & equity
• Why is this important? 

Human health & wellness
• Key questions for discussion?



Zhou, X., Kim, J. 2013. Social disparities in tree canopy and park accessibility: A case study of 
six cities in Illinois using GIS and remote sensing. Urban Forestry & Urban Greening



2016 Seattle 
Urban Tree Canopy 

Analysis

LiDAR imagery

goal 30%,
now 28%

thanks to 
Sandra Pinto de Bader

report at:
http://www.seattle.gov/trees/ca

nopycover.htm



2016 Seattle 
Urban Tree 

Canopy Analysis

degree of existing 
tree canopy for 

each of Seattle’s 
neighborhoods



2016 Seattle 
Urban Tree 

Canopy Analysis

Map of % people 
of color & % tree 
canopy for each 
Seattle Census 

tract





City of Seattle:
Equity & 

Environment 
Initiative







Landscape

Community

Gardencredit: Ignacio Bunster-Ossa



Seattle’s urban heat island hot spots 
correspond to low tree canopy areas



study in England (Mitchell & Popham 2008)
mortality stats (40 M population) & green space

lower income, higher mortality
lower income, more green = less mortality



Landscape

Community

Gardencredit: Ignacio Bunster-Ossa





foraging management 
on the Burke-Gilman Trail



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
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USDA Forest Service, U&CF Program
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Thanks! 
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www.greenhealth.washington.edu

Research Reviews & Summaries

Green Cities: Good Health





design: 

co-author

co-author & printing:



nearby nature & health evidence
> 40 years
~ 4,000 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



Nature Contact & Immune Systems

• absence of 
trees & 
green space

• less 
opportunity 
for 
‘inoculation’



Fiddlehead Forest School
Washington Park Arboretum (Seattle)

cognitive 
social & 
physical 
learning



Classroom Views & Stress

Li & Sullivan. 
Landscape & 
Urban Planning, 
2016



Classroom 
Views & Stress
high school 
student response

attention 
scores

stress 
scores



Sacramento Study :: LIDAR x CHIS data

7,900 adults, 250 m buffer, covariates

Ulmer et al. 2016. Health & Place. Multiple health benefits of 
urban tree canopy: The mounting evidence for a green 
prescription

more tree cover
= better overall 
health
= better social 
cohesion



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



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



Mobile Air Pollutants

Dr. Vivek Shandas, Urban Studies and Planning, 
Portland State University 





• Shorter stays
• Less pain
• Fewer minor 

complications

• Better emotional 
well-being

Effects of nature window view
on recovery from surgery (Roger Ulrich, 1984)



hospital healing gardens 

health care $$ savings
patient preference & return

Scripps Encinitas HospitalUlfelder Healing Garden, 
Massachusetts General Hospital



Massachusetts 
General Hospital

credit: Frank Oudeman



Outline

• Seattle 2016 canopy analysis
• Findings – canopy & equity
• Why is this important?

human health & wellness
value & economics

• Key questions for discussion?
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contributing analysts: 
Dr. Stephen Grado & Marcus Measells, MSU; Dr. Alicia Robbins, Weyerhaueser



annual value of $11.7 billion
U.S. (2015 dollars)

• cradle to grave human life cycle
• varied expressions of urban greening 

(metro nature)
• evidence based human health and 

wellness benefits
• just beginning the analysis!



Summary

• UF canopy analysis – irregular, often less 
in underserved communities

• Why is this important?
Human health & wellness

• Human health & wellness 
• Key questions for discussion . . .  

What to do?
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E. Svendsen, L. Campbell; USFS

Civic Stewardship for Resilience



www.naturewithin.info



Key Questions!
§ Does urban forestry/greening initiate 

displacement (a.k.a gentrification)?
§ How do we address community needs and 

challenges while also promoting trees?
§ What are the processes and programs that best 

integrate local and community values into an 
urban forestry/urban greening program?

§ Is ‘just green enough’ really equitable enough?



Equity Aspirations
The	size	of	a	garden	has	very	little	to	do	with	its	
merit.	It	is	merely	an	accident	relating	to	the	
circumstances	of	the	owner.	It	is	the	size	of	his	
heart	and	brain	and	goodwill	that	make	his	
garden	either	delightful	or	dull,	as	the	case	may	
be,	and	either	leave	it	at	the	monotonous	dead	
level,	or	raise	it,	in	whatever	degree	he	may,	
towards	that	of	a	work	of	art.

Garden as Aspiration, Gertrude Jekyll


