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PRESENTATION OUTLINE

o The triple bottom line of sustainability

o Population demographics and urbanization

o Tree canopy cover in urban areas

o Urban forests and green infrastructure

o Sustaining urban forests
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THE TRIPLE BOTTOM LINE OF SUSTAINABILITY
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Source: blog.chainpoint.com/blog/triple-bottom-line-measuring-social-and-environmental-kpis



URBAN FORESTS MAKE CITIES VIBRANT
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POPULATION DEMOGRAPHICS and URBANIZATION

5  24Duke Gardens Piedmont Naturalist Series  April 16, 2021 Webinar

So
ur

ce
: o

ur
wo

rld
in

da
ta

.o
rg

/u
rb

an
iza

tio
n

1920, 107 mil. (50%)

2020, 331 mil. (83%)

2050, 390 mil. (89%)
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RACE-ETHNIC MINORITY 
GROUPS HIGHLY 
REPRESENTED, BY COUNTY

POPULATION DEMOGRAPHICS and URBANIZATION
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HISPANIC AND ASIAN 
POPULATIONS ARE FASTEST 
GROWING MINORITY 
POPULATIONS

Source: www.pewresearch.org/fact-tank/2016/03/31/10-
demographic-trends-that-are-shaping-the-u-s-and-the-world

POPULATION DEMOGRAPHICS and URBANIZATION
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POPULATION DEMOGRAPHICS and URBANIZATION
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Source: Nowak, D. J., & Greenfield, E. J. (2018). US urban forest statistics, values, and projections. Journal of 
Forestry, 116(2), 164-177.

Between 2010 and 2060, urban 
land is projected to increase 
another 95.5 million acres to 
163.1 million acres (8.6%) with 
18 states projected to have an 
increase of over 2 million acres.

POPULATION DEMOGRAPHICS and URBANIZATION
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POPULATION DEMOGRAPHICS and URBANIZATION
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Source: biobrief.org/strengthening-usas-intact-forests-
mitigates-climate-change-serves-greatest-good

POPULATION DEMOGRAPHICS and URBANIZATION



12  24Duke Gardens Piedmont Naturalist Series  April 16, 2021 Webinar

Urbanization will 
subsume 29.2 
million acres of 
forest land 
between 2000-
2050

Source: Nowak, D. J., & Walton, J. T. (2005). Projected urban growth (2000–2050) and its estimated impact on the 
US forest resource. Journal of Forestry, 103(8), 383-389.

POPULATION DEMOGRAPHICS and URBANIZATION
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TREE CANOPY COVER IN URBAN AREAS

39.4% UTC, circa 2014

Data Source: Nowak, D. J., & Greenfield, E. J. (2018). 
Declining urban and community tree cover in the United 
States. Urban Forestry & Urban Greening, 32, 32-55.

Chart Source: www.deeproot.com/blog/blog-
entries/the-latest-urban-tree-canopy-cover-by-state
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2009 - 2014

Source: Nowak, D. J., & Greenfield, E. J. (2018). Declining urban and community tree 
cover in the United States. Urban forestry & urban greening, 32, 32-55.

Tree cover in US urban areas
declined at rate of 138,000 acres
annually, about 28 million trees
per year

Lost $96 million in annual ecosystem services

TREE CANOPY COVER IN URBAN AREAS



TREE AND FOREST TYPES IN THE URBAN FOREST
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Street Trees Park Trees Yard Trees Forest Patches
Landscape Trees

The Urban Forest
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URBAN FORESTS ARE GREEN INFRASTRUCTURE
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Source: www.asla.org/greeninfrastructure.aspx

Green infrastructure is the harnessing of nature and incorporating it into 
the city’s infrastructure system to provide ecosystem services and protect 
people and the environment from the impacts of urbanization.

Source: www.fema.gov/sites/default/files/2020-08/fema_RiskMAP_nature-based-solutions-guide_2020.pdf
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TREES ARE INTEGRAL TO
GREEN INFRASTRUCTURE
WHY?
Large

Woody

Perennial

• Lots of leaf surface area to absorb air pollution
• Tall canopies cast shade on buildings and 

outdoor spaces
• Broad canopies overhang impervious surfaces 

and intercept rainfall

• Store lots of carbon
• Sturdy landscape features
• Renewable resource of fuel and fiber 

• Carbon stored for decades
• Year-round ecosystem services
• High return-on-investment



WHAT DO URBAN FORESTS DO FOR US?
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Source: www.downtownroanoke.org

ENVIRONMENTAL SOCIAL ECONOMIC

o Stormwater

o Heat Island

o Air Quality

o Carbon

o Habitat

o Personal Health

o Active Lifestyle

o Eco Literacy

o Sense of Place

o Justice & Equity

o Public Health

o Tourism

o Commerce

o Real Estate Value

o Energy Savings
Source: www.nrs.fs.fed.us/units/urbanNE/focus/forests_greenspaces

http://en.wikipedia.org/wiki/File:Physiographic_Provinces_48_Conterminous_US-v1.svg


19  24Duke Gardens Piedmont Naturalist Series  April 16, 2021 Webinar

WHAT ARE THREATS TO TREE CANOPY COVER?

DIRECT EFFECTS INDIRECT EFFECTS

o Forest Land Conversion (sprawl)

o Urban Infill Development (density)

o Lack of Green Infrastructure Plan

o Inadequate Greenspace Design

o Limited Management Resources

o Lack of Tree Protection BMPs

o Climate Change

o Extreme Weather Events

o Invasive Pests and Plants

o Urban Stress Factors
- Heat and Drought
- Degraded Soil
- Pollution

Source: stevekingonsustainability.blogspot.com, March 10 2013
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HOW DO WE SUSTAIN TREE CANOPY COVER?

CONSERVE EXISTING COVER
“Take care of what you’ve got!”

REPLENISH NEW COVER
“Plant trees!”

Intrinsic Motivations

Property Value

Commerce

Health & Well-Being

Educate About:

Benefits / Consequences

Extrinsic Motivations

Zoning

Ordinances

Resource Protection Areas

Conservation Easements

Financial Inducements



BUT IT IS NOT THAT SIMPLE…
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o Urban forests require space

o Urban forests require funding

o Urban forests require advocates

o Urban forests require knowledge

o Urban forests require planning

o Urban forests require expertise

Community

Industry

GovernmentScientists

Professionals



SUSTAINABLE URBAN FORESTS REQUIRE PARTNERSHIPS
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Municipal

Non-Profit

Residential

Commercial

Framework for
Stewardship

Investment in
Stewardship

Space for
Stewardship

Advocacy for
Stewardship



SUSTAINABLE URBAN FORESTS REQUIRE A CONTINUUM OF CARE
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Selection Planting Maintenance Recycling



o The United States is increasingly urban and 
demographically diverse

o Urbanization is both a threat and an 
opportunity for forest resources

o Urban forests and associated green 
infrastructure are key to creating sustainable 
communities

o Sustainable urban forests require stewardship 
and partnerships

TAKE HOME MESSAGES
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