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Rachel Carson (1907-1964)

1962



A Remarkable Career
• aquatic biologist, U.S. Bureau of Fisheries
• 1950s full time nature writer
• 1951 Sea Around Us, National Book Award
• The Edge of the Sea, Under the Sea Wind
• 1962 Silent Spring, national pesticide policy
• launched grassroots environmental movement
• Environmental Protection Agency created 1970



Pervasive Pesticides



Environment = Toxin, Risk

Cuyahoga River, OH

Love Canal, 
Niagra Falls



Environment 
& Health 
Boost

Howard Frumkin, U of WA 
School of Public Health

Healthy 
Places:
Exploring 
the
Evidence

American Journal of Preventive Medicine, 2001



urban forest benefits



in the 
background

trees & metro 
nature for 
human health 
& well-being
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Outline
1. Environmental Health
2. Trees, Metro Nature x Human Health
3. Environmental Equity



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





Green Cities: Good Health
database of >4,500 peer reviewed publications



Metro Nature Settings



the canopy of a city :: human health benefits



nearby nature & health evidence
> 40 years
~ 4,500 publications

what are the ‘stories’



19

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



ADHD and nature contact
• 17 children aged 7-12 with 

diagnosed ADHD
• 20-minute guided 

walks
• Park
• Neighborhood
• Downtown

• Pre-walk puzzles
• Post-walk cognitive test

Faber Taylor & Kuo. 2009. 
Journal of Attention Disorders



America’s State of Mind, Medco Health Solutions, Inc

ADHD Meds
% of Americans Ages 20-44 

2001 - 2010



parks, active living, active transit 29

CDC moderate activity 
recommendations



Parks Prescription



Parks Prescription



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

34

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



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



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 





10% increase in tree canopy
~ 12% decrease in crime   

Troy, et al. 2011. The relationship between tree canopy and 
crime rates across an urban–rural gradient in the greater 
Baltimore region. Landscape and Urban Planning



• 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



Legacy Good Samaritan Medical Center
Stenzel Healing Garden 1997
Rehabilitation Institute of Oregon  

3/3/18 LEGACY HEALTH 43



Oregon Burn Center Garden

3/3/18 LEGACY HEALTH 44



Massachusetts 
General Hospital

credit: Frank Oudeman



Hospital Staff – Respite and Support

3/3/18 LEGACY HEALTH 46



Lifecycle :: disease & illness

Disability Adjusted Life Year



Environmental Equity

• tree canopy analysis
• parks distribution
• nature management & upkeep
• geographic disparities
• why is this important?



Landscape

Community

Gardencredit: Ignacio Bunster-Ossa



2016 Seattle 
Urban Tree Canopy 

Analysis

LiDAR imagery

goal 30%,
now 28%

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

Seattle Census 
tracts

key: 
% people of color 

(large dot = 
mostly 

Caucasian)

% tree canopy 
(lighter is more 

canopy)





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



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



City of Seattle:
Equity & 

Environment 
Initiative







Summary

Nature & Health Evidence
Attaining Environmental Health
Nearby Nature for Everyone
Environmental Equity



www.naturewithin.info


