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What are the Health Benefits?

urban forest
green space or metro nature
research & evidence



World Health Organization

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

Social Determinants of Health
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Research Reviews & Summaries

Green Cities: Good Health





Green Cities: Good Health
database of >4,200 peer reviewed publications
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Trees, Nature & Human Health



Urban Forests and Newborns
the natural environment may affect 
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



Healthy Microbiome
control obesity & asthma
boost immune function
improve mental health

Bloomfield et al. 2016 Perspectives in Public Health

need contact with ‘Old Friends”

put aside 
the 

Hygiene 
Hypothesis



intestinal microbiome development

∼10 to 100 trillion microbes in healthy 
gastrointestinal (GI) tract

Arrieta et al. 2014. Frontiers in Immunology



Trees & Physical Activity

• school children in cities grades 6 to 8
• relationship of tree cover to outside-of-school physical 

activity
• 5% increase in treed area cover =

5% increase in free-time physical activity
Janssen et al. 2015. International Journal of Behavioral Nutrition and Physical Activity

KCET Los Angeles



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



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



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



City Trees & Human Health

newborn & infant health
increased physical activity for kids
overall adult health
social cohesion
respiratory & cardiovascular health
reduced depression
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Story: Human Health Benefits Across the Life Cycle



Green Infrastructure

systems solutions
ecology that works
co-design for co-benefits
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Low Impact Development: A Design Manual for Urban Areas, 2010



Green Stormwater Infrastructure :: Hermosillo, Mexico (6 inch rainfall)





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

Filthy Cities!





Baltimore: Public Works Museum
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Green Space Access

Rigolon, A., M. Browning, K. Lee, and S. Shin. 2018. Access to urban green 
space in cities of the global south: A systematic literature review. Urban 
Science 2, 3: 67.

46 peer reviewed articles



Urban Green Space Access
Global North Global South

High-SES and White people have: 
• access to a higher quantity of 

UGSs than low-SES and racial-
ethnic minority people,

• and higher quality, 

• but that no clear differences exist 
regarding who lives closer to 
UGS.

High-SES and White people have: 
• access to a higher quantity of 

UGSs than low-SES and racial-
ethnic minority people,

• quality inequities less consistent,

• also advantaged regarding who 
living closer to UGS,

• UGS inequities were consistent 
across African, Asian, and Latin 
American cities.



Sustainable City

green & grey infrastructure
benefits access
‘just green enough’
emerging concerns



stormwater retention



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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Clear Creek Basin, 2 acre stormwater detention lake, 
17 acres of greenspace & parks amenities

Historic Fourth Ward, Atlanta



the Chenoggye freeway
Seoul, South Korea

~ 1970-2005



Cheonoggyecheon Stream Restoration
8.4 km, $900 M



www.naturewithin.info


