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URBAN FORESTRY

The time has come for urban communities to stop
seeing trees and start looking at the forest.
— John P. Rousakis, Mayor, Savannah, GA
1t National Urban Forestry Conference, 1978

Description:

Among leaders in both the public and private sectors, there is growing recognition
of the significant and very diverse benefits of urban forests, leading to an expanded
understanding of the value and the role of the urban forest in creating livable
communities.

Urban forestry is the term used to describe the planning, care, and management of
urban forests (community greenery) in order to create or add value to a
community. ? While many definitions for urban forest exist within the literature,
the one we will use here, a combination of several prominent definitions, is "the
trees, shrubs, flowers, and other vegetation growing intentionally and
unintentionally in the areas within and around the places people live and where
human influences and settlements may be concentrated, such as cities, towns,
villages, and hamlets.”

This definition broadens the term urban forestry to encompass all vegetation in
urban locations as well as in areas that might not traditionally be considered urban,
such as suburban subdivisions, rural populated areas, and even rural land being
considered for development.® *

History of Urban Forestry

Urban forestry, in its most basic sense, has existed for thousands of years,* ° as the
intentional presence of trees existed even in the earliest of cities, including Rome
and Babylon.” Worldwide, the purpose of the urban forest takes on numerous
forms—including trees used to supply firewood in China; fruit-bearing trees to
supplement urban diets in Africa; rooftop trees and bushes providing shade and
social spots upon hotels in New York; the EIm-lined streets of the American mid-
west providing shade for pedestrians; trees and greenery as part of Sacramento’s
strategy to meet the Environmental Protection Agency's clean air requirements;
Lady Bird Johnson’s tree- and flower-planting “Beautification” campaign, which was
motivated by her belief that beauty can improve the mental health of a society; the
use of trees, bushes, and flowers as a component of community “complete street”
designs to create buffer zones between motorists and pedestrians; the use of
greenery to promote retail trade along downtown streets; and others. For all these
reasons, urban forests are a significant element of a livable community—providing
neighborhoods with much more than simply aesthetic value, and requiring
management and care long after the day they are planted.
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Urban Forestry in the United States: The geography of the United States has
changed much in the past couple hundred years, as have its communities. Early
settlers cut the virgin lumber to create settlements, and it was not until the late
1700’s and early 1800’s that residents of those settlements began to replant trees
within their communities, with the earliest community forest established in
Newington, NH, in 1710.2 Initially, the trees that Americans chose for their
communities were species they had brought with them from their European origins:
the Norway Maple, the English EIm, and the Lombardy Poplar; and their intentions
were purely aesthetic. It was not until the mid-1800’s that planting indigenous
trees, for both aesthetic reasons and practicality, became popular.? Currently,
about 80 percent of the US population has contact with the various elements of an
urban forest on a daily basis,’ though not as many cities have effective urban
forestry programs (including planning, maintenance/care, and replacement) as
have urban forests.

Urban Forestry within Communities: More often than not, urban trees/greenery are
intentional parts of a community, carefully planned and managed by both residents
and local officials. The job of urban forester in the United States falls upon many
different types of individuals, from local municipal government officials to
professional arborists, to informal groups of community residents.

Problematically, green spaces and urban forests are sometimes seen by public
officials and policy-makers as amenities rather than necessities. The benefits of
urban forests are often mistakenly valued as strictly aesthetic, and, frequently, the
measurable health and economic outcomes of urban trees/greenery are not
recognized when planning a community. However, the positive health, ecosystem,
financial, social, and aesthetic benefits of urban forestry are widespread; and the
fact remains that all members of a community—young or old, poor or wealthy, with
a disability or not, business or residential—benefit from the presence of well-
managed trees and other vegetation. See "Benefits" below for an extensive review
of the benefits most often associated with urban forests.

A lesson learned by many communities is that planning and the upkeep on
maintenance is essential—all trees and other greenery need care, and older
plantings may need repair or replacement. Management possibilities now include
computerized inventory programs that will organize and analyze data simply and
effectively—the most important lesson learned by urban forestry planners (anyone
from local officials to Non-Governmental Organizations to professional arborists)
has been to avoid collecting more data than is needed—effectiveness of a
management system becomes negligible when data is collected only to sit on a
shelf.

Four Principles of Urban Forestry:*° In planning, maintaining, and altering an urban
forest, four basic principles of urban forestry can be very helpful to the urban
forester, be it a community organization, municipality, individual land owner, or
group of residents working together:
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() All trees/greenery within the community environment are contributors to the
ecosystem and should be managed as one unified resource. This includes
trees and other greenery under both public and private ownership, both
planned and unintentional growths.

(i) Trees and other greenery should be treated as a multi-purpose resource with
a range of potential goals, including enhancement of the community
landscape, solutions for environmental issues, wildlife conservation, food
sources, improvement of recreation experiences, and the production of
timber. Trees and greenery should be managed to optimize these resources,
thereby improving the quality of life within the community environment.

(ii) A community-based approach to tree/greenery management is necessary;
thus, the owners of trees and other vegetation, both public and private,
should be encouraged to contribute to the management of their local urban
forest, taking part in both management and maintenance discussions and
execution.

(iv) Adequate planting to counteract tree losses and to enhance the total urban
forest resource must be performed to maintain the forest in a healthy state.

References—Description section:
1 G. Moll and D. Gangloff (1987), "Urban Forestry in the United States," Unasylva,
Vol. 39, No. 155. http://www.fao.org/docrep/s1930e/s1930e00.htm.

2E. G. McPherson (Autumn, 2006), "Urban Forestry in North America," Renewable
Resources Journal, pp. 8-12. http://www.fs.fed.us/ecosystemservices/pdf/urban-
forestry-2006.pdf.
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General Technical Report No. PNW-GTR-490, USDA Forest Service, Pacific
Northwest Research Station.
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ed.), Proceedings of a discussion meeting, University of Reading, April 3-5, 1992,
Institute of Chartered Foresters, Edinburgh, England.

®R. J. Campana (1999), Arboriculture: History and Development in North America.
East Lansing: Michigan State University Press.

®R. W. Miller (1997), Urban Forestry, 2" Edition. New Jersey: Prentice Hall.

" G. A. Jellicoe (1985), The Search for a Paradise Garden, pp. 6-33. Versailles,
France: International Federation of Landscape Architects.
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A Resource Guide for Urban and Community Forests, pp. 13-24. Washington, DC:
Island Press.
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°D. J. Nowak, S. M. Stein, P. B. Randler, E. J. Greenfield, S. J. Comas, M. A. Carr,
and R. J. Alig (2010), Sustaining America’s Urban Trees and Forests: A Forest on
the Edge Report, General Technical Report NRS-62. Newtown Square, PA: U.S.
Department of Agriculture, Forest Service, Northern Research Station.

D, Lewis (1991), "Urban Forestry: Management for Local Authorities,"
Arboricultural Journal, Vol. 15, pp. 265-277.

Benefits:
For Residents—
e Psychological and Social Benefits:

Studies show that those who experience green spaces and urban forests in
their environment on a regular basis have lower rates of stress and higher
rates or productivity.* *?

Patients with views of trees from their hospital beds recovered faster and had
fewer post-surgical complications than did those without tree views," thus
reducing medical costs and burdens.

Prisoners living in cells with views of trees and other green space were shown
to utilize "sick call" less often than those without views, which ultimately
saves money for the prison system and for taxpayers.*?

Viewing urban trees and vegetation and playing among greenery have been
shown to increase academic performance, decrease symptoms of Attention
Deficit Hyperactivity Disorder (ADHD), and increase skills and cognitive
abilities in schoolchildren.'* > 16

In areas with trees and vegetation, lower levels of driving frustration,
aggression, and domestic violence have been observed compared to areas
without green space.*’- 8

In communities with trees and vegetation, residents tend to have a greater
sense of well-being and higher reported levels of satisfaction and pride in
their neighborhoods.*® ?°

e Presence of trees/greenery encourage healthier behaviors and activities:

Trees and other greenery make areas more conducive to walking, bicycling,
and socializing within the community by creating cooler, shady areas and
blocking wind, and by promoting calmer driving by automobiles along
roadways that may be shared with cyclists or pedestrians.*’

More foot and cycling transport and time spent outdoors translates to
reduced fossil fuel emissions, promotion of healthy exercise, and increased
social interactions among members of a community.

For Residents and the Community—
o The presence of trees and vegetation in community areas is correlated with
lower crime rates:

Donovan and Prestemon? report that trees can reduce crime by signaling to
would-be criminals that a house or neighborhood is well-cared for and thus
subject to more effective authority and enforcement. The authors report
that trees in the public right-of-way are associated with lower crime rates,
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while the relationship between crime and trees/greenery on a residential lot
is mixed—with smaller, view-obstructing trees/greenery associated with
increased crime on private lots, whereas larger trees are associated with
reduced crime.

A study by Kuo and Sullivan®® of 98 different apartment buildings found that
the more green space surrounding the building, the fewer property and
violent crimes were reported. In addition, residents in these areas
experienced less fear, violence, and aggressive behavior.

¢ Urban forests save money and conserve energy:

Shading and wind-stopping by trees/greenery help modify extreme
temperatures and winds in all seasons, thereby helping municipalities,
individuals, and businesses save money by saving energy.

Trees/greenery can curb urban heat-island effect (the phenomenon
describing why urban areas have hotter ambient temperatures due to the
predominance of concrete and metal material) by increased shade and
humidity evaporation.

A single mature tree can provide cooling energy that is equivalent to five
average room air conditioning units running for 20 hours a day.**
McPherson, et al.,?® report that the city of Chicago will save 5-10 per cent in
electric costs due to its expanded tree canopy. See "Resources" below to see
how much your community could save.

e Trees/greenery increase air quality by releasing oxygen and removing air
pollution:

A single mature tree can absorb carbon dioxide at a rate of 48 Ibs./year and
release enough oxygen into the atmosphere to support two human beings.?*
Trees/greenery absorb or intercept airborne particulates on their branches,
trunks, and leaves, thus removing these pollutants from the air.

By encouraging walking and decreasing heating and cooling needs,
trees/greenery reduce energy consumption and fossil fuel emissions—Ileading
to less pollution.

The USDA Forest Service describes Sacramento's strategic use of trees in
that city's plan to meet the Federal Clean Air Act requirements (see
"Resources" below).

For the Community—
e Stormwater control and water decontamination:

In communities of all sizes, the roots of trees/greenery aid in the absorption
of water, thereby limiting street-flooding and polluted runoff into surrounding
lakes and streams. Non-point source pollution from run-off over impervious
materials, such as asphalt, leads to drinking water contamination and the
buildup of harmful chemicals such as heavy metals and pesticides in seafood.
By reducing runoff into storm drains and ultimately into groundwater
supplies, surface water, lakes, and streams, trees and other vegetation limit
pollution into these resources.
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» Stormwater drain-flooding poses a risk of damage to infrastructure and is a
public health hazard. After heavy rains, there are high microbial levels in
standing and backed-up water, and pooling water leads to increased insect
breeding, thereby increasing the risk of vector-borne illnesses such as West
Nile Virus.

¢ Reduction in Noise and Light Pollution; Increased Privacy:
= Trees and other greenery along streets make communities more comfortable
and conducive to productivity and enjoyment for visitors and residents, by:
0 Absorbing, refracting, and dissipating the noise caused by the heavy
traffic characteristic of urban areas.
0 Blocking light from streets and surrounding buildings.
0 Providing privacy from the street or neighboring buildings.

e Increased Community Involvement: Community involvement is promoted, as
planting, maintaining, and enjoying urban forests fosters social interactions and
the formation of social capital.

e Increased Job Opportunities: Planting, maintenance, and repair of urban forests
can produce jobs for both skilled and unskilled laborers—both year-round
permanent positions and per diem employment.

¢ Increased Land and Home Values: The presence of trees and other greenery
has a positive impact on land and home values. For example, Donovan and
Butry®® report that in East Portland, OR, street tree presence increased the sale
price of homes by an average of $8,870 and reduced "time on the market" by
nearly two days; having a tree directly in front of a house increased its sale
price by an average of $7,130; and, citywide in Portland, street trees add over
$1B in property value, or about $47 million annually.

¢ Increased Revenue to the Local Economy:

= Consumer Spending: Wolf's®® research showed that consumer purchasing in
retail stores is positively correlated with the presence of urban trees and
greenery on retail streetscapes. Shoppers demonstrated greater patronage,
time spent shopping, and a willingness to pay, on average, 11 per cent more
for an item when trees/greenery were present. Wolf*’ also found that
trees/greenery on commercial streets were also correlated with a better
patron perception of a retail district.

= Revenue from Urban Forest Waste and Bi-Products: Wood removed for
maintenance purposes can be used for firewood, woodchips, or other
necessities. This material can either be sold for profit or donated to the
community's members.

References—Benefits section:
' R. SW. Ulrich (1984), "View Through a Window May Influence Recovery from
Surgery," Science, Vol. 224, No. 4647, pp. 420-421.
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A, F. Taylor, A. Wiley, F. E. Kuo, and W. C. Sullivan (1998), "Growing Up in the
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Behavior, Vol. 33, No. 4, pp. 507-542.

21 G. H. Donovan and J. P. Prestemon (First published on-line October 19, 2010),
"The Effect of Trees on Crime in Portland, Oregon," Environment and Behavior.

?2F. E. Kuo and W. C. Sullivan (2001), "Environment and Crime in the Inner City:
Does Vegetation Reduce Crime?" Environment and Behavior, Vol. 33, No. 3, pp.
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24 M. McAliney (2003), Arguments for Land Conservation: Documentation and
Information Sources for Land Resources Protection. Sacramento, CA: Trust for
Public Land.
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Urban Portland, Oregon,” Landscape and Urban Planning, Vol. 94, pp. 77-83.
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26 K. L. Wolf (2003), "Public Response to the Urban Forest Inner City Business
Districts,"” Journal of Arboriculture, Vol. 29, No. 3, pp. 117-123.

2" K. L. Wolf (2005), "Business District Streetscapes, Trees, and Consumer
Response,” Journal of Forestry, Vol. 103, No. 8, pp. 396-400.

Impediments or barriers to development or implementation:

Comments by community members and local officials include:

“Tree limbs fall down; they cause damage to homes and telephone lines. It all
costs so much money to fix that it's not worth the trouble.”

Dangerous hazards and property damage may be created by mismanaged or
poorly maintained tree branches and limbs, especially after natural disasters
or severe weather events.

The maintenance required for urban forestry does indeed have significant
financial costs; however, proper management, together with the various
economic values derived from urban forests, does allow for a net profit to be
made from urban forests.

Proper planning and maintenance is essential to reap the economic and social
benefits of urban forestry. Maintenance has become easier as computerized
inventory management systems have been developed that allow one to
select specific trees/vegetation in an urban forest and detail their health,
condition, and history. The program can specify the maintenance plan for
varying spending levels and predict the future financial impact of improper
maintenance. See "Resources"” below for information on such software.

“Tree roots can push up the pavement, ruining sidewalks and damaging roads.”

Damage done to paved surfaces, such as streets and sidewalks, by
expanding roots leads to unpleasant aesthetics, safety liability issues,
infrastructure damage, and accessibility problems. However, root barriers
(both physical and chemical) can control the path of root growth and prevent
pavement damage. See "Resources" below for information on root barriers.

“I've heard of cities where half of their trees were wiped out from one bug. We
can’t afford that risk.”

Monoculture planting (planting lots and lots of the same species of tree) has
proven to be a problem in the past. When one tree species is susceptible to
an infection, pest, or climate condition, all trees in that species are wiped out
or damaged, destroying the integrity and the benefits of the community’s
urban forest. This problem can, however, be avoided by planting a diverse
urban forest and keeping track of affected trees and areas when an outbreak
does occur.
0 Dutch EIm Disease (DED) is a fungus that has killed millions of American
Elms. Solutions have been found, including DED-resistant strains of EIm
tree. See "Resources" below for more information.

“More trees and greenery will increase the presence of allergens, insects, and
other pests in our communities.”
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It’s true that trees provide more habitat for insects. However, trees also
provide habitat for birds and other animals that not only add to the diversity
and aesthetics of an area, but also consume insects and create a better
balanced local ecosystem.

Trees actually show a net removal of pollutant particulates from the air,
which helps reduce allergies.

Most communities and individual property owners continue to choose trees
and greenery based on characteristics other than their allergy-producing
traits, thereby creating a burden for allergy sufferers. However, after many
years of work and research Thomas Leo Ogren, a gardener, author, and
USDA consultant, has identified which trees and other greenery do not
trigger allergies. According to Ogren, "It is quite possible now to produce
fine gardens and landscapes that do not trigger any allergies, but by and
large this isn’t being done."?®

“Hiring urban foresters can be costly, and our community cannot afford it.”

While planning, planting, maintaining, and repairing trees and greenery

involves an expense for the community, costs can be reduced by:

0 Hiring part-time employees with a private contractor to carry out urban
forestry tasks.

0 Coordinating a cadre of volunteers—community residents, high school and
university students, members of community service clubs, and others—to
carry out the various tasks.

0 Sharing urban forestry employees, equipment, and inventory-
maintenance software with nearby communities.

Reference—Impediments or barriers section:
*® Thomas L. Ogren (2009), Allergy Free Gardening: A Revolutionary Guide to
Healthy Landscaping: http://www.allergyfree-gardening.com/.

Resource—written and web:

R. Parsons, L. G. Tassinary, R. S. Ulrich, M. R. Hebl, and M. Grossman-
Alexander (1998), "The View from the Road: Implications for Stress Recovery
and Immunization," Journal of Environmental Psychology, Vol. 18, No. 2, pp.
113-140.

P. Grahn and U. A. Stigsdotter (2003), "Landscape Planning and Stress," Urban
Forestry & Urban Greening, Vol. 2, No. 1, pp. 1-18.

I. K. Brown (2007), Wisconsin Statewide Urban Forest Assessment:
Development and Implementation (Master’s Thesis):
http://www4.uwsp.edu/cnr/graduate/Urban_forest thesis_ (final).pdf

John E. Kuser (2007), Urban and Community Forestry in the Northeast, 2™
edition. New York, NY: Springer. A thorough resource of the history, benefits,
and challenges of urban forestry in the Northeast United States.
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e David Nowak (June, 2010), America’s Urban Trees and Forests, General
Technical Report NRS-62. Washington, DC: U. S. Department of Agriculture,
Forest Service. A report on urban forests in the United States. Contact: Forest
Service’s Northern Research Station, Syracuse, NY, (315) 448-3212.
http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs62.pdf.

¢ "Forest Health Highlights," National Forest Health Monitoring. Washington, DC:

USDA, U. S. Forest Service. Resources and region- and state-specific

information for identifying, evaluating, and preventing diseases, damage, and

invasive species. Contact: Borys Tcakz, Director, Forest Health Management

Program, U. S. Forest Service, (703) 605-5343.

http://www.fs.fed.us/foresthealth/fhm/fhh/fhmusamap.shtml.

* New York State—Forest Health Highlights, 2010:
http://www.fs.fed.us/foresthealth/fhm/fhh/fhh_10/ny_fhh_10.pdf.

¢ Gene Olig and Robert Miller (1997), A Guide to Street Tree Inventory Software.
Publication funded by the USDA's Forest Service Urban Forestry Center for the
Midwestern States. Contact: Director, USDA Forest Service, Northeastern
Area, (610) 557-4103. http://www.na.fs.fed.us/spfo/pubs/uf/streettree/toc.htm.

o i-Tree, a free, state-of-the-art, peer-reviewed software suite from the USDA
Forest Service that provides urban forestry analysis and benefits assessment
tools. The i-Tree Tools help communities of all sizes strengthen their urban
forest management and advocacy efforts by quantifying the structure of
community trees and the environmental services that trees provide.
http://www.itreetools.org/.
= Customer service contact: (877) 574-8733.

e Janis Keating (March/April, 2002), "Trees: The Oldest New Thing in Stormwater
Treatment? Stormwater—the Journal for Surface Water Quality Professionals.
An article discussing to what extent tree canopies really affect run-off volume,
including a discussion of CITYgreen, a software mapping program that can help
communities determine the ecological and economic benefits of an urban forest.
http://www.stormh2o0.com/SW/Articles/449.aspx.

= CITYgreen—Summary: description of a Geographic Information System
software program that conducts complex analyses of ecosystem services,
calculates dollar benefits for the services provided by the trees and other
green space in your specific area, and creates easy-to-understand reports.
http://www.planningtoolexchange.org/tool/citygreen-0.

* American Forests (1999), Calculating the Value of Nature,"” user manual for
CITYgreen Software, Version 3.0: http://www.eslarp.uiuc.edu/la/LA338-
S00/Manual.pdf. Contact American Forests for updated version 6.0
(CITYgreen for ArcGIS): Contact American Forests, Washington, DC, the

10
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nation's oldest nonprofit conservation organization: (202) 737-1944, (800)
368-5748, cgreen@amfor.org.

= American Forests (Summer, 2000), "Trees Tackle Clean Water Regs—
CITYgreen Computer Software is Helping Cities Heighten Water Quality
Through Increased Canopy Cover," Trees Help Cities Meet Clean Water

Regulations. Washington, DC: American Forests. Article describes the use of

the CITYgreen computer program to improve water quality in communities:
http://www.coloradotrees.org/benefits/TreesTackleCleanWater.pdf.

Greg McPherson (September 23, 2008), Trees Pay Us Back: Quantifying Benefits
of Trees. Power point presentation at the Planting the Seeds of Success Annual

Conference, Boise, Idaho.

http://www.fs.fed.us/psw/programs/uesd/uep/products/powerpoint/psw_cufr75

1 PNW Boise Benefits.pdf.

The impact of trees/greenery/cultivation in public spaces on people's perceptions

of those areas and, consequently, on people's behavior:
= Kathleen L. Wolf (November, 1998), "Trees in Business Districts: Positive

Effects on Consumer Behavior!" Fact Sheet #30. Seattle, WA: University of

Washington, College of Forest Resources Center for Urban Horticulture. To
assess how trees help local businesses, the University of Washington
conducted a national study of the public's perceptions of retail spaces in
order to measure the role of trees in revitalizing business districts:
http://www.cfr.washington.edu/research/factSheets/30-UHNo5-TreesBiz-
PositiveEffs.pdf. Contact: Kathleen L. Wolf, PhD, (206) 616-5758,
kwolf@u.washington.edu.

= Kathleen L. Wolf (August, 2000), "Community Image: Roadside Settings and
Public Perceptions,"” Fact Sheet #32. Seattle, WA: University of Washington,
College of Forest Resources Center for Urban Horticulture. A mail survey of
licensed drivers in Washington State was used to evaluate the perceptions of

place that people associate with the roadside landscape:
http://www.cfr.washington.edu/research/factSheets/32-CommIimage.pdf.
Contact: Kathleen L. Wolf, PhD, (206) 616-5758, kwolf@u.washington.edu.

Bebette de Vera, Martha C. Monroe, and Jennifer A. Seitz (October, 2006),
Urban Forests, CIR #1457. Gainesville, FL: University of Florida, School of

Forest Resources and Conservation, Florida Cooperative Extension Service, and

the Institute of Food and Agricultural Sciences. For use by urban educators to
help students understand Florida's urban forest, this lesson plan and syllabus

was developed as an educational guide to supplement Florida's Project Learning

Tree® (PLT) environmental education activity guide for PreK-8th grades:
http://edis.ifas.ufl.edu/pdffiles/FR/FR16400.pdf. Contact: Martha C. Monroe,
PhD, Professor, School of Forest Resources and Conservation, University of
Florida, (352) 846-0878.
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Terry Price (March, 2005), "Common Urban Tree Problems," Forest Pests.org,
Bugwood Network. Drybranch, GA: Georgia Forestry Commission, together with
the University of Georgia, Warnell School of Forest Resources, College of
Agricultural and Environmental Sciences. A forest health guide for Georgia
foresters and a practical guide to the common problems associated with urban
trees: http://www.forestpests.org/gfcbook/urbantree.html. Contact: Georgia
Forestry Commission, 1-800-GA-TREES.

Neil Letson, with Debra Stabler (November, 2001), "Making Our Urban Forests
Safer," Publication #ANR-1210, ACES Publications. Huntsville, AL: Alabama
Cooperative Extension System (ACES), Alabama A & M and Auburn Universities.
A handbook on how to mitigate, manage, and minimize the hazards and damage
that can be created by an urban forest: http://www.aces.edu/pubs/docs/A/ANR-
1210/. For more information: http://www.aces.edu.

Pacific Southwest Research Station (on-line, June, 2011), Trees and the Clean
Air Act: Strategic Tree Planting in Sacramento. Albany, CA: U. S. Forest
Service, Pacific Southwest Research Station. "The Federal Clean Air Act requires
that all states with unhealthy levels of air pollutants submit a State
Implementation Plan that describes the methods that will be used to meet
federal air quality standards. Until recently, SIPs have aimed mainly at reducing
pollutant output at the source: power plants, factories, and vehicles. Recently,
however, the U. S. Environmental Protection Agency (EPA) has begun to
encourage new, innovative measures to fight air pollution and trees are being
considered as one part of the solution.” This document by the Pacific Southwest
Research Station demonstrates how one community, Sacramento, CA, is using
trees to fulfill EPA requirements:
http://www.fs.fed.us/psw/programs/uesd/uep/products/psw_cufr696_Sacramen
toAirQuality.pdf.

» Urban Ecosystems and Social Dynamics Program, U. S. Forest Service—
extensive information, strategies, and resources on urban forestry and forest
projects: http://www.fs.fed.us/psw/programs/uesd/. Contact: Deborah
Chavez, Director, Urban Ecosystems and Social Dynamics Program, (951)
680-1558.

Justin Morgenroth, (2008), "A Review of Root Barrier Research,” Arboriculture &
Urban Forestry, Vol. 34, No. 2, pp. 84-88. A review of root barrier research
from the past 40 years, providing a practical guide to root barrier methods and
design to prevent damage to roads, sidewalks, and other infrastructure:
http://joa.isa-arbor.com/request.asp?JournallD=1&ArticleID=3034&Type=2.
Contact: Justin Morgenroth, PhD, School of Forestry, University of Canterbury,
Private Bag 4800, Christchurch, New Zealand,
justin.morgenroth@canterbury.ac.nz.
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