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Executive Summary

I

n 2009, at the request of the Maryland Department of Natural
Resources in collaboration with the City of Bowie, the University
of Vermont Spatial Analysis Laboratory analyzed the City’s existing
urban tree canopy (UTC). The analysis was based on 2007 high
resolution aerial imagery and reported that Bowie has 5,381 acres
covered by tree canopy (46%) ― a number that exceeds the initial
UTC goal of 40% set by the City. An additional 4,591 acres (39%)
could theoretically be improved to support trees.1 The study did not,
however, provide specific UTC targets. The study’s authors, as well as
other researchers, have noted elsewhere that there is no scientific
formula to determine the specific UTC a community actually should
have. Instead, the report provided a number of general conclusions
and recommendations for future action.
• Maintenance and regeneration present a particular challenge
for preserving the City’s UTC.
• The City should focus efforts to increase UTC on those parcels or
blocks that have the least existing UTC and the highest possible
UTC.
• Existing UTC in ROWs is relatively low (4%) and should be
increased.
• Parcels with large, contiguous impervious surfaces should be
targeted for improvement.
1

In addition to the 2009 study, the Spatial Analysis Lab is currently completing an
analysis of the urban tree canopy of Prince George’s County. The Lab’s analyst,
Jarlath O’Neil-Dunne, reports that Bowie’s urban tree canopy cover percentage is
42.6%, and grass and shrub cover accounts for 32.4% of land cover, based on a total
of 11,837 acres. (The 2009 UTC report for Bowie was based on 11,698 total acres.)
Differences in total acreage (11,698 vs. 11,837) and UTC (46% vs. 42.6%) are due to a
more refined protocol for analysis, which has a margin of error of plus/minus 1-2%.
The geospatial imagery used to conduct the County UTC calculation was taken in
2009.
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• Housing (land use category) has the most existing UTC in terms
of raw acreage. Residents control the largest percentage of the
city’s UTC, necessitating education and incentive programs to
encourage preservation of city trees.
• Vacant land, governmental land, and rights-of-way (ROWs) have
a relatively high percentage of possible UTC and represent areas
where policies can be most easily implemented.
In 2011, the City of Bowie retained the team of Applied Ecological
Services/Green Legacy Tree Consultants (AES) to develop an urban
greening strategy document that will ultimately inform the City’s
policies on preserving and expanding its UTC. One goal of the urban
greening strategy is to set an urban tree canopy goal that is both
data driven and research-derived while acknowledging the fiscal
realities of the City of Bowie. In addition, this strategy document
makes recommendations for ways to increase the UTC within the
city, identifies potential sources of funding, and outlines incentive
programs to increase tree planting and preservation.

The Condition of Bowie’s Urban Forest
As part of its analysis, AES reviewed the City’s street tree inventory
and conducted an inventory of the Pointer Ridge neighborhood to
assess a portion of the City’s urban forest.2 Findings from this analysis
include the following:
Age Distribution
Twenty percent of the inventoried street tree population comprises
mature trees that tend to be concentrated in the City’s older, more
established neighborhoods. As older trees age out and die, or
succumb to storm damage, large areas may be left with dramatically
reduced canopy unless an effective replacement strategy is in place.
As the age class distribution shifts to predominantly younger tree
(concentrated in newer developments), more resources will be
needed to ensure the health and development of the urban forest.
Species Diversity
The general rule of thumb governing desirable levels of diversity to
maintain urban forest health is that no more than 30% of trees should
be from any one family, 20% from any one genus, and 10% from any
one species. Review of existing inventory data indicates that 37% of
street trees are in a single family, 34% are in one genus, and 19%,
15%, and 14% comprise single species (Norway maple, honey locust,
and sycamore, respectively).
2

The City recently completed a street tree inventory for all of its right-of-way (ROW)
trees, however, this information was acquired too late to include in the current
report.
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Tree Species of Concern
Certain species present concerns with respect to maintenance and
long-term health of the City’s UTC because of vulnerability to disease,
insect pests, storm damage, or other health factors, e.g., ash, Norway
maple, white pine, sycamore, and Bradford (callery) pear.
Invasive Plant Species
Invasive plants species have been displacing native species in remnant
woods throughout the Mid-Atlantic area, including Norway maple,
English ivy, kudzu, oriental bittersweet, euonymus and wisteria. Left
unmanaged, these species diminish the habitat value of woodlands.
Deer
Deer destroy young trees and seem to preferentially eat native
woodland species such as oak seedlings. Various studies have
documented the risk deer pose to native wildflowers and species
diversity within native woods (Relva et al. 2009; Rawinski 2008;
Horsley et al. 2003; Rooney and Waller 2003).
Insect Pests and Diseases
Invasive insect species of concern in Maryland include emerald
ash borer, Asian longhorned beetle, white pine weevil, and brown
marmorated stink bug. A particularly virulent canker disease of black
walnut trees was recently identified in Virginia and Pennsylvania and
threatens to be just as devastating to native walnuts as the emerald
ash borer is to ash trees.
Climate Change
Climate change portends a hotter regional weather pattern with
amplified episodes of drought and deluge. It is difficult to predict
precisely how the urban forest will react to these changes. At the least,
establishing young trees, which have less tolerance for environmental
stressors, will need more care than in years past. Changes in cold and
heat tolerance zones are likely to require shifts in species selection
appropriate for planting in the area.
In addition, as impervious surface cover increases, the likelihood
of soil erosion due to higher volume flow at faster flow rates
threatens soil resources and downstream water quality. Efforts to
infiltrate precipitation at or near where it falls (rain gardens, pervious
pavement) would help keep the soil levels more consistently moist,
which aids trees during times of horticultural drought.
Development
Bowie is approaching full build out, but significant tree loss can
occur when small-scale development occurs in older developments.
Structural additions, new patios, larger driveways, and even irrigation
and drainage lines sever mature tree roots and can cause the death
or decline of large trees.
Executive Summary
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Non-replacement of City Street Trees City data indicate that, on
average, the replacement rate for street trees removed is 75%. There
is currently no ordinance to require replacement of trees in the right
of way (ROW). Over time, this continued net loss of street trees will
result in overall reduced UTC unless it is counterbalanced by tree
planting in other areas.
Utility ROW Tree Clearing In 2009, the local utility BGE removed 15,542
large trees (>8” dbh) and another ±15,000 smaller trees (<8” dbh)
from its electrical ROW (City estimate). To date, the overwhelming
majority of these trees have not been replaced (any replacements
have not been equivalent in size, canopy, or ecological value to the
established trees that were removed).
Trees on Private Property The University of Vermont report noted
that a significant portion of Bowie’s UTC is under private control.
Thus attitudes and practices toward privately owned trees have
considerable implications, not only for maintaining the City’s overall
existing UTC, but enabling improvements for higher coverage.
Challenges in this area include tree loss and lack of replacement in
the BGE utility ROW, land management practices by property owners,
and attitudes regarding the value/desirability of trees.

The Value of Bowie’s Urban Forest
Various studies have attempted to place a value on the watershed
benefits provided by urban forests. AES consultants used iTree—a
free software suite from the USDA Forest Service that provides urban
forestry analysis and benefits assessment tools—to calculate the
approximate value of the street tree component of Bowie’s urban
forest, as well as estimating a dollar value of the ecosystem services
the street trees provide to the city and its residents. The replacement
value of the street trees within the city is estimated at $56 million,
and the street trees contribute over $1.8 million annually—both in
aesthetic values as well as energy benefits, stormwater improvement,
and carbon storage. The results of the iTree analysis are shown in the
Appendix.

Approaches to Setting Utc Goals
Setting a new UTC goal seems like a rather straightforward exercise.
AES reviewed various approaches to UTC setting goals, including:
• Context (comparison of state level goals, county level goals,
neighboring/similar community goals)
• Environmental organization recommendations (American
Forests, Center for Watershed Protection, Chesapeake Bay
Program)
• Scientific research (studies on the relationship between
percentage UTC and stream health/water quality or other
metrics)
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However, the deeper AES delved into the project, the more it became
apparent that it is decidedly not so straightforward. Even the leading
organization for urban forests, American Forests, could not detail
how their general recommendations had been derived. Growth rates
and mortality rates for urban trees have not been well researched,
making predictions of the natural growth of existing urban forest
difficult.
The University of Vermont data identify the maximum possible UTC
the City can achieve under ideal conditions (every possible tree
planting opportunity is used). However, it is unlikely that — for
various physical, economic, community preference, and political
reasons—100% of the opportunity areas identified by aerial imagery
could actually be planted. Consequently, AES applied the approach
used by Annapolis, MD, in which UTC goals were based on a specified
percentage of the land area that could actually support UTC.
Starting with University of Vermont 2009 land use and UTC cover data,
AES explored four scenarios for possible UTC increases, assuming an
average shade tree would achieve a 30’ diameter crown within 20
years. The four scenarios below show how potential citywide UTC
increases are affected by potential canopy cover within a specific land
use type, including the likely number of trees that would have to be
planted each year and associated estimated costs.
1. Current UTC + 10% of possible UTC (all land use categories)
= 49.6% citywide UTC (3.6% increase), 1,014 trees planted at
$202,704 estimated annual cost
2. Current UTC + 15% of possible UTC (all land use categories)
= 51.4% citywide UTC (5.4% increase), 1,709 trees planted at
$341,727 estimated annual cost
3. Current UTC + 20% of possible UTC (all land use categories)
= 53.2% citywide UTC (7.2% increase), 2,027 trees planted at
$405,408 estimated annual cost
4. Current UTC +20% of possible UTC (housing land use category
only) = 50.4% citywide UTC (4.4% increase), 1,226 trees planted
at $245,280 estimated annual cost
In general, all four scenarios achieve a level of UTC coverage
associated with a stream health ranking of good to excellent (Goetz
et al. 2003). (The relationship between stream health ranking and
UTC coverage is discussed in Chapter 2-Data Collection and Analysis.)
For each scenario the relatively small increases in percentage UTC
for the City overall involve planting a significant number of trees. For
example, to achieve a 3.6% citywide increase (49.6% citywide total
UTC), about 20,270 trees would need to be planted over 20 years, or
1,014 trees each year in multiple land use categories. By comparison,
170 trees were planted within city ROWs according to Bowie’s State
of the Environment Report (FY2010). The decision to set a UTC goal
should be done in concert with the desires of the residents of the city,
the staff and volunteers, within the City budget’s realities.
Executive Summary
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In addition, AES performed a neighborhood-level analysis, showing
how the age of the neighborhood (development date pre- or post1990) significantly affects the number and location of trees. In older
neighborhoods like Pointer Ridge, the urban tree canopy is robust,
and most of the trees are on private property, whereas in younger
neighborhoods, the right of way (ROW) is almost fully planted with
street trees, but these are younger and contribute less to UTC at
present, and there is a much lower UTC on private property.

Implementation: Achieving Urban Forest Goals
Setting an urban tree canopy goal is an important step in urban forest
management, but it should represent just one aspect of a larger,
multifaceted set of strategies to maintain and enhance the trees of
Bowie. Arboricultural researchers have identified a set of 25 criteria
and indicators that provide a broader, yet more nuanced, picture
of urban forest management. AES has ranked the city with respect
to the criteria, and in several of the criteria Bowie fares quite well,
but in other areas (e.g., implementing a comprehensive urban forest
management plan) the city has room for improvement. AES views
the criteria and indicators matrix as a robust and appropriate model
for gauging urban tree management in Bowie, and recommends that
it be used as both an aspirational set of goals, as well as a report card
for tree management within the city.
Overall recommendations for achieving urban forest goals are
organized into five key areas and summarized below.
1. Urban Tree Canopy Goals
a. Set an overall UTC goal and adjust as needed as new
information becomes available.
b. Prioritize neighborhoods for tree planting efforts. Target
tree planting efforts on private property to neighborhoods
with a high ratio of grass/shrub to tree cover (i.e., post-1990
development areas). Target tree planting efforts in the street
ROW to neighborhoods with limited existing street trees (i.e.,
pre-1990 neighborhoods).
c. Prioritize streets within neighborhoods for tree planting
efforts.
d. Assess UTC-related parcel data and conduct field surveys
to prioritize specific streets or properties for tree planting
programs (private property and public ROW).
2. Urban Forest Management Plan
a. Adopt performance-based criteria and indicators to set goals
and measure progress.
b. Develop detailed urban forest management plan that
identifies specific goals, policies, and actions for all
B o w i e U r b a n G r ee n i n g S t r at eg y
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components of Bowie’s urban forest on public and private
land. The plan should
◊

identify needs for additional/on-going data collection
and analysis.

◊

identify best management practices.

◊

incorporate metrics to track changes and measure
performance.

◊

provide a framework for specific
mechanisms (e.g., ordinances).

◊

identify responsible parties within and across city, county,
state departments.

◊

prioritize tasks.

◊

establish a time frame for implementation.

enforcement

3. Planning and Development Policies
a. Determine tree ordinance goals.
b. Develop a street tree ordinance that supports urban forestry
management goals. Incorporate the following provisions:
◊

No net loss policy for street trees and other publicly
owned trees.

◊

Clarify City ownership of trees and shrubs located in the
ROW. Eliminate the requirement that abutting property
owners are responsible for maintenance of trees located
in the ROW.

◊

Require City review of each building permit to ensure
compliance with the Maryland Roadside Tree Law.

◊

Establish best management practices for protection of
trees on or adjacent to construction sites.

◊

Develop invasive species prohibitions; conflict resolution
procedures for street trees, sidewalks, and utilities;
minimum technical standards for utility ROW trimming;
and insect and disease control for all trees public or
private.

c. Designate Bowie’s urban forest as essential infrastructure to
be protected and maintained.
4. Public Education and Engagement
a. Conduct surveys to determine resident opinions about and
knowledge of tree-related issues.
b. Hold public meetings and focus groups to determine public
attitudes and priorities for urban forestry programs.
c. Develop homeowner education programs
preservation, planting, and maintenance.

on

tree
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d. Work with public and private schools to develop urban forest
education materials for students.
e. Develop incentive programs to encourage residents to plant
trees on their property. Examples of incentives include
technical assistance, public recognition and awards, cost
sharing assistance, tax credits, urban forest mitigation
banking, donations and sponsorships, and grants.
f. Explore partnerships with large private and institutional
landowners to increase support for tree planting.
g. Explore partnerships with landscape & tree care businesses
to support City goals and standards.
h. Foster the creation of neighborhood-level groups to
participate in urban forestry efforts.
5. Staff Resources
i. Add an urban forest planner to the City’s staff to oversee
urban forest planning and coordinate efforts to increase the
urban tree canopy.
j. Provide training and certification in best practices for staff
responsible for urban forest management (on-going).

Implementation: Phasing
Implemention of the recommendations in this report will require a
multiphased approach over a number of years. Phasing decisions will
depend on several inter-related factors, including:
• City priorities;
• available resources (budgetary, labor, equipment, etc.);
• complexity of tasks;
• communication and coordination between various municipal
departments; and
• level of community support.

Conclusion
The recommendations in this Urban Greening Strategy are just the
beginning of a long-term process to protect and enhance Bowie’s
important and valuable urban forest resource. The report presents a
framework to help guide this process, however, many specific details
and new ideas will no doubt arise from community engagement
and interaction among departments and agencies. Flexibility and a
willingness to adapt strategies over time based on new information
and changing conditions will also be needed to achieve success in the
long run. The result will be a well-managed and maintained urban
forest that will provide important benefits for city residents well into
the future.
B o w i e U r b a n G r ee n i n g S t r at eg y
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1 Introduction

I

n 2011, the City of Bowie retained the team of Applied Ecological
Services/Green Legacy Tree Consultants (AES) to develop an urban
greening strategy document that will ultimately inform the City’s
policies on preserving and expanding its urban tree canopy (UTC).
One goal of the urban greening strategy is to set an urban tree
canopy goal that is both data driven and research-derived while
acknowledging the fiscal realities of the City of Bowie. In addition
to setting an urban tree canopy goal, AES was contracted to make
recommendations for increasing the UTC within the city, identifying
potential sources of funding, and outlining incentive programs
that would serve to increase tree planting and tree preservation
throughout the city.

What Is an Urban Forest?
What do we mean by “forest,” “forest cover,” “urban forest cover,”
and “urban tree canopy”? The terms are similar, yet each is defined,
measured, and classified in a different manner by different sources.
These terms have confounding definitions and may even be used
interchangeably.
Urban tree canopy is defined as the layer of tree leaves, branches, and
stems that cover the ground when viewed from above (Chesapeake
Bay Plan, 2004). For this project, Bowie’s urban tree canopy was
documented using high-resolution aerial imagery of the city that was
conducted in 2007. Geospatial analysis of the imagery was completed
by the Spatial Analysis Laboratory (SAL) of the University of Vermont’s
Rubenstein School of the Environment and Natural Resources in
consultation with the USDA Forest Service’s Northern Research
Station. The researchers at SAL are able to identify not only the
location and extent of the urban forest canopy, but identify different
land uses for parcels and attach canopy coverage percentages to each
1Introduction
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land use area. This level of specificity allows finely tuned canopy
recommendations for both land use areas as well as for individual
neighborhoods.

Benefits of Urban Forests
Much attention has been given to urban forests in the last decade. In
the past, forests covered much of the state (estimated at 90% forest
cover). After decades of agricultural use and more recent suburban
and urban development, the forests of Maryland have been reduced
in size and fragmented in location. Forty-one percent of Maryland
is now forested, and much of that forested land is owned by small
landowners rather than in large tracts of unbroken forest.
As Maryland becomes more urbanized, ecologists look to the urban
forest—individual trees as well as remnant woodlands—to provide
many ecosystem services that had been performed by large tracts
of woodlands. These ecosystem services are apparent at different
scales. At the watershed scale, trees reduce stormwater runoff,
improve regional air quality, reduce stream channel erosion,
reduce summer air and water temperatures, and provide habitat
for terrestrial and aquatic wildlife. At the community and parcel
scale trees improve public health, decrease home and office energy
usage, provide recreation, buffer wind and noise, provide shade, and
increase community desirability by both increasing property values
and providing a sense of place and scale that most homeowners find
appealing.
Much research has been completed that documents these treederived benefits. (A few relevant sources are listed in the Appendix:
Resources.) The US Forest Service has partnered with private and
public organizations to create a suite of urban forest management
tools called iTree that estimate the dollar value of the urban forest.
Using current costs of electricity, natural gas, and average property
values, the software estimates the savings community trees provide
in terms of heating and cooling, carbon sequestration, and increased
property values. In addition, a growing body of research has
illuminated the increased well-being trees provide for community
residents. For example, it has been shown that consumers spend
considerably more time in tree-lined retail areas than in tree-free
retail areas, and, presumably, significantly more money. People in
hospitals who have window views of trees and the natural world heal
faster and with less pain than those who have no such pleasing view.
Public health officials are taking a greater interest in the role trees
and other vegetation play in our communities as a means to increase
health and well being.
Of course, the urban forest has significant costs: planting, maintenance
and removal of trees must be done by specially trained crews using
expensive equipment. Trees can and do interfere with utility lines
and heave sidewalks. However, research shows that the benefits of
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the urban forest usually outweigh the costs to the municipality. One
study in California found that for every dollar spent by a community
for urban tree management, the community received a benefit of
$1.89.

Regional Context: The Chesapeake Bay
Bowie is located in the watershed of the Patuxent River, which empties
into the Chesapeake Bay. The city is among the hundreds of other
communities that lie within the extensive Chesapeake Bay watershed
and thus actions and policies that are taken within the city limits
ultimately affect the quality of the bay’s waters. While significant
progress has been made in recent decades to reduce nitrogen and
phosphorous loads in the Patuxent River, more needs to be done.
Ecologists have determined that urban non-point stormwater runoff
contributes the greatest amount of excess nitrogen and phosphorous
into the Patuxent, and suggest communities find a way to reduce
the nutrient loads that enter the river, and ultimately the bay’s
waterways. The many organizations that are active proponents of
the Chesapeake Bay have multiple strategies to effect change within
the watershed, including education, policy recommendations, and
funding for communities that wish to positively affect water quality
entering the bay. These organizations, several of which are listed in the
Appendix, advocate reducing stormwater runoff by increasing urban
tree canopy, as trees not only serve to slow and impound stormwater,
but they are “consumers” of nutrients that would otherwise end up
in the waterways.

The Urban Greening Strategy
The Urban Greening Strategy is a subset of larger citywide
environmental goals that are expressed in other planning documents,
specifically the Environmental Infrastructure Action Strategy Plan (EI
Action Plan) that was adopted in 2007. In the EI Action Plan, urban
forest management was considered a high priority and included
action plans that seek to increase the number of trees within city
limits and improve the management of the urban forest as a whole.
These action plans included setting an urban tree canopy goal of 40%
within twenty years, and completing the Urban Forest Management
Plan. The stated goal of the EI Action Plan was to improve air quality
for its residents, but as stated above, increasing tree canopy, and
properly managing the urban forest can not only serve to improve air
quality, but also positively impact the watershed.

1Introduction
3

B o w i e U r b a n G r e e n i n g S t r at e g y
4

2 Data Collection & Analysis

T

his report was developed with a number of data sources provided
by the City, including:

• University of Vermont Urban Tree Canopy Study (2009);
• GIS data sets, including street tree inventory data through 2010;
• relevant City documents and plans such as the Environmental
Infrastructure Action Strategy Plan;
• relevant documents and programs in place in other
municipalities, Prince George’s County, and the state of
Maryland.

In addition, AES consultants had multiple conference calls and
meetings with City staff, as well as the Environmental Advisory
Committee.  Sources outside Bowie with expertise in urban forestry
were also contacted by phone or email (e.g., American Forests, Prince
George’s County Planning Department, Environmental   Division,
University of Vermont Spatial Analysis Laboratory).
AES also conducted its own literature search and review, as well as a
street tree inventory of the Pointer Ridge neighborhood in May 2011.
Conducting the Pointer Ridge inventory led to further investigation
and analysis that informed the development of the Urban Greening
Strategy.
More detailed analysis applicable to specific UTC goals for Bowie is
presented in Chapter 3 – Recommendations.
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The Condition of Bowie’s Urban Forest
University of Vermont Urban Tree Canopy Study
In 2009, at the request of the Maryland Department of Natural
Resources in collaboration with the City, the University of Vermont
Spatial Analysis Laboratory analyzed the City’s existing UTC.   The
analysis was based on 2007 high resolution aerial imagery and
reported that Bowie has 5,381 acres covered by tree canopy (46%)
― a number that exceeds the initial UTC goal of 40% set by the City.  
An additional 4,591 acres (39%) could theoretically be improved to
support trees. (The UTC values in the study were based on a total
of 11,698 acres.)  The report provided a number of conclusions and
recommendations for future action.
• Maintenance and regeneration present a particular challenge
for preserving the City’s UTC.
• The City should focus efforts to increase UTC on those parcels or
blocks that have the least existing UTC and the highest possible
UTC.
• Existing UTC in ROWs is relatively low (4%) and should be
increased.
• Parcels with large, contiguous impervious surfaces should be
targeted for improvement.
• Housing (land use category) has the most existing UTC in terms
of raw acreage. Residents control the largest percentage of the
city’s UTC, necessitating education and incentive programs to
encourage preservation of city trees.
• Vacant land, governmental land, and ROWs have a relatively
high percentage of possible UTC and represent areas where
policies can be most easily implemented.
In addition to the 2009 study, the Spatial Analysis Lab is currently
completing an analysis of the urban tree canopy of Prince George’s
County.  The Lab’s analyst, Jarlath O’Neil-Dunne, reports that Bowie’s
urban tree canopy cover percentage is 42.6%, and grass and shrub
cover accounts for 32.4% of land cover, based on a total of 11,837
acres. Differences in total acreage (11,698 vs. 11,837) and UTC (46%
vs. 42.6%) are due to a more refined protocol for analysis, which has  
a margin of error of plus/minus 1–2%.  The geospatial imagery used
to conduct the County UTC calculation was taken in 2009.  
Urban tree canopy is a popular, widely used metric in urban forest
management. With remote sensing technology, UTC is relatively easy
to measure; data are comparable across cities, counties, and other
geographic regions; the size of the measured area does not matter;
and repeating analysis at regular intervals reveals changes over
B o w i e U r b a n G r e e n i n g S t r at e g y
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time and space, allowing for a measure of performance. UTC is also
relatively easy to understand, making it a useful concept in generating
public support for urban forestry initiatives.
Nonetheless, UTC has important limitations. Data are two dimensional,
indicating only the horizontal area occupied by canopy over land
surfaces. Tree size, age class, species, health, and relative diversity
cannot be determined from UTC data. This information – which can
only be acquired through field sampling – is needed to describe the
structure, function, and value of urban forests fully. For example,
many functional benefits (e.g., carbon sequestration) have been
linked to the amount of leaf surface area of trees, which is difficult to
estimate with accuracy using only UTC. Moreover, predicting future
trends in urban forest structure, function, and management needs
requires a richer data set than UTC alone provides. (McPherson et al.
2008).

Street Tree Inventories
Street tree inventories contribute on-the-ground information needed
to assess the condition of the City’s urban forest. At the time that AES
conducted its analysis, the City had street tree inventory data from
several different years, which differed in data collection methods
and had some inconsistencies.  Therefore, AES created a compilation
dataset to conduct its analysis. (The City recently completed a street
tree inventory for all of its ROW trees, however, this information was
acquired too late to include in the current report.)
For the May 2011 inventory in the Pointer Ridge neighborhood,
information was collected using City GPS equipment, and the data
were entered into GIS and merged with prior datasets for analysis.
Figures 2.1—2.4 provide spatial information on City street trees for
a number of significant characteristics, including size (represents
approximate tree age), species diversity, and species of concern.
Figures 2.5 and 2.6 provide data from the Pointer Ridge inventory
specifically.
Age Class Distribution
As shown in Figure 2.2 – Mature Tree Canopy Distribution, 20% of the
inventoried street tree population is 18” DBH or larger.  These mature
trees tend to be concentrated in the City’s older, more established
neighborhoods.   Smaller, younger trees dominate the ROW in more
recent developments.  This age distribution has several implications
for long-term UTC levels.  As older trees age out and die, large areas
may be left with dramatically reduced canopy unless an effective
replacement strategy is in place.  As the age class distribution shifts
to predominantly younger trees, more resources will be needed to
ensure the health and development of the urban forest.
Species Diversity
The general rule of thumb governing desirable levels of diversity to
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maintain urban forest health is that no more than 30% of trees should
be from any one family, 20% from any one genus, and 10% from any
one species. Review of existing inventory data indicates that 37% of
street trees are in the family Aceraceae, 34% are in the genus Acer
(Maple), and 19%, 15%, and 14% comprise single species (Norway
maple, honey locust, and sycamore, respectively). Moreover, two of
these species constitute species of concern (see discussion below).
Tree Species of Concern
Certain tree species present concerns with respect to the maintenance
and long-term health of the City’s UTC.
Ash (Fraxinus species)
Unfortunately, the emerald ash borer (EAB) was detected this June
within the City of Bowie.   According to the Maryland Department
of Agriculture website, the borer was found “outside of the known
Infested Area in southern Prince George’s and northern Charles
counties has also been detected on purple prism traps in Bowie, and
Port Tobacco and Hughsville respectively.”  Arborists and entomologists
familiar with the purple prism traps know that they are poor lures for
the beetle. If one is found on a trap, that almost certainly means
there are other beetles actively feeding on ash trees in the vicinity.  
When an emerald ash borer attacks an ash tree, the tree typically has
two or three more years before it succumbs.  Fortunately, Bowie does
not have a high percentage of ash street trees; Figure 2.3 presents
the distribution of ash trees in Bowie based on compiled inventory
data.  Those neighborhoods and streets with a high concentration of
this species are at risk of significant localized UTC loss.
Norway Maple (Acer platanoides)
Norway maples are prone to death by either disease (verticillium
wilt) and/or girdling roots.  Many of the Norway maples in Bowie are
in the 13–15” diameter class, when girdling roots become apparent
and begin to cause decline and death in the trees. The inventory
of the Pointer Ridge neighborhood revealed a number of Norway
maples on private property that are clearly in decline.  As the Norway
maple population ages (most were planted at the inception of the
neighborhood), it is likely these trees will continue to decline and
eventually need to be removed.
White Pine (Pinus strobus)
White pines have suffered during recent heavy winter storms.  When
branches are overloaded, the tree sheds the branch, making more
work for the City’s Parks and Grounds Dept. and leading to a topheavy tree (the lower branches are often the ones that break). Many
of the white pines are original to the development of Bowie, and are
in the 15–18” diameter range.
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Sycamore (Platanus occidentalis)
Sycamores, while beautiful and hardy trees, have a heavy maintenance
requirement as they regularly shed branches of about 2–5” diameter,
which either need to be removed as a hazard, or need to be cleaned
up on a regular basis.
Bradford/Callery Pear (Pyrus calleryana)
This species is notorious for its tightly forked branches that fail in
storm events. Combined with the pines, sycamores and the pears,
city crews have considerable maintenance obligations after each
significant storm.  

Other Risks to the Urban Forest
Invasive Plant Species
Invasive plants species have been displacing native species in
remnant woods throughout the Mid-Atlantic area.  Norway maples
in particular have readily moved into these woodlots and their heavy
canopy shades out other species.   In addition, English ivy, kudzu,
oriental bittersweet, euonymus and wisteria all have established
throughout the area’s woodlands and cause trees to be shaded out
and eventually overtopped. Managing invasive species is a massive
undertaking, and it is likely the remnant woodlands will be left on their
own, and the quality of the woods in terms of habitat sustainability
will decline.
Deer
Deer are being recognized not only as the scourge of the ornamental
gardener in the suburbs, but in woodlands as well.   Deer destroy
young trees and seem to preferentially eat native woodland species
such as oak seedlings. Various studies have documented the risk
deer pose to native wildflowers and species diversity within native
woods (Relva et al. 2009; Rawinski 2008; Horsley et al. 2003; Rooney  
and Waller 2003).   A walk through many woodlots shows the lack
of structural diversity—there is a canopy layer of trees, but very few
young, native trees, and very few native woodland flowers. Many
arboreta, such as Highstead Arboretum in Connecticut, and natural
woodland parks, such as Huntley Meadows in northern Virginia, have
constructed exclosures—fences that fence out deer—so that the
understory flora can rejuvenate.
Insect Pests and Diseases
Unfortunately, the ash borer represents only one of what seems like
a continuous stream of imported pests and diseases.  Other invasive
insect species of concern in Maryland include Asian longhorned
beetle, white pine weevil, and brown marmorated stink bug.   A
particularly virulent canker disease of black walnut trees was recently
identified in Virginia and Pennsylvania and threatens to be just as
devastating to our native walnuts as EAB is to ash trees.
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Trends in Bowie Street Tree Numbers
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Climate Change
Climate change portends a hotter regional weather pattern with
amplified episodes of drought and deluge.   It is difficult to predict
precisely how the urban forest will react to these changes. At the least,
establishing young trees, which have less tolerance for environmental
stressors, will need more care than in years past. Changes in cold and
heat tolerance zones are likely to require shifts in species selection
appropriate for planting in the area.  Increasing storm intensity and
frequency also causes more storm damage, especially to older trees
and damage-prone species.

In addition, as impervious surface cover increases, the likelihood
of soil erosion due to higher volume flow at faster flow rates
Year
threatens soil resources and downstream water quality.   Efforts to
*2010 differs from the typical pattern due to unusual
infiltrate precipitation at or near where it falls (rain gardens, pervious
circumstances that year.
pavement) would help keep the soil levels more consistently moist,
which aids trees during times of horticultural drought.
0
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Development
According to Planning Department staff, Bowie is approaching
full build out, and significant losses of canopy due to new building
developments are not anticipated.   Nonetheless, significant tree
loss can occur when small-scale development occurs in older
developments.   Structural additions, new patios, larger driveways,
and even irrigation and drainage lines sever mature tree roots and can
cause the death or decline of large trees. It is rare for a remodeler,
landscaper or excavator to employ tree-friendly construction
techniques when working around mature trees.  Few people realize
that the majority of the roots of a mature tree are found in the top
three feet of soil, therefore, virtually any work done under the canopy
negatively impacts the tree.
Nonreplacement of City Street Trees
Bowie Community Forester Rick Kellner reports that, on average, the
replacement rate for street trees removed is 75%.   Several factors
influence this net loss. In some instances, a dead or diseased tree is
removed but no suitable space is available for a replacement (e.g.,
often the stump is not completely removed, requiring an additional 10
– 12’ on either side for a new tree).   In other cases, tree replacement
is opposed by the residents who abut the street right of way. There
is currently no ordinance to require replacement of trees in the ROW.
Over time, this continued net loss of city street trees will result in
overall reduced UTC unless it is counterbalanced by tree planting in
other areas.
Utility ROW Tree Clearing
In 2009, the local utility BGE removed 15,542 trees >8” dbh and
another ±15,000 trees <8” dbh (City estimate) from its electrical
ROW.   To date, the overwhelming majority of these trees have not
been replaced (any replacements are not equivalent in size, canopy,
B o w i e U r b a n G r e e n i n g S t r at e g y
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or ecological value to established trees). AES estimated the UTC loss
to be approximately 2.5% of the housing land use category.     
Trees on Private Property
The University of Vermont report noted that a significant portion of
Bowie’s UTC is under private control. Thus attitudes and practices
toward privately owned trees have considerable implications, not
only for maintaining the City’s overall existing UTC, but enabling
improvements for higher coverage. Challenges in this area include
tree loss and lack of replacement in the BGE utility ROW, land
management practices by property owners, and attitudes regarding
the value/desirability of trees.

Positive Trends
Municipal Commitment
The City of Bowie has demonstrated a strong commitment to
stewardship of environmental resources and ecosystem services―
including enhancing green infrastructure―through multiple
initiatives. Successful implementation of this commitment requires
allocation of adequate fiscal and staff resources.  
Pride of Ownership
During the Pointer Ridge neighborhood inventory, it was apparent
that most city residents have a very deep pride in their home and
its appearance. The landscape of most homes is well cared for and
reflects well on the property values of the homes. This is significant
since most of Bowie’s tree canopy is privately owned by its residents.
MD Roadside Tree Law
In October 2009, the Maryland Roadside Tree Law was enhanced by
stating, “prior to issuance of any building permit by Department of
Permitting Services, the applicant must obtain a Roadside Tree Permit
from the Maryland DNR Forest Service if a roadside tree may be
damaged or removed as result of the construction.”  Prior to October
2009, the permit requirement was in place, but not tied to the
issuance of the building permit.  If the city of Bowie issues building
permits, the permitting department should ensure compliance with
the state law. As stated in Section 5-406, Subtitle 4, Trees and Forest
Nurseries, Part I:  Roadside Trees:  
(c) Prohibited conduct. A person may not cut down, trim, mutilate, or
in any manner injure any roadside tree, except as authorized by this
section, without a permit from the Department.
(d) Restriction by county or municipality to issue building permit. A
county or municipality may not issue a building permit to an applicant
for any clearing, construction, or development that will result in the
trimming, cutting, removal, or injury of a roadside tree until the
applicant first obtains a permit from the Department in accordance
with this section.
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For all developments within Prince George’s County that require a
Tree Conservation Plan (which is required for projects that propose
clearing of over 5000 square feet), the County is responsible for
ensuring that the State Roadside Tree Law is followed. Communication
with the state supervisor for community and urban forestry at the
Maryland Forest Service did not indicate whether the law is being
enforced at the county level for smaller project permits in which a
Tree Conservation Plan is not required. The supervisor did note that
the City of Bowie should not issue building permits for projects that
impact roadside trees within the city limits unless there is a roadside
tree permit.
Improved Database Management and Tree Inventory
The City’s Information Technology Department has developed
an easy-to-use management tool that, when fully integrated and
adopted, will allow for better management of the City’s trees. The
tool is designed to be integrated with the street tree inventory,
which will allow for obtaining and organizing information about the
number, condition, distribution, and specific location of urban trees.  
Improved data collection and management practices will facilitate
appropriate allocation of program resources among various urban
forestry functions.
Draft Urban Forest Management Plan
In 2007, the Bowie Department of Planning and Economic
Development drafted an Urban Forest Management Plan that
identifies improvement in stream corridors, increased habitat and
better water quality as prime goals of Bowie’s urban forest.  The draft
outlines several key areas of urban forest management as it specifically
relates to Bowie.  A history of trees in Bowie is given, and it gives a
summary of the 1992 and 2001 CITYgreen software modeling outputs.  
The draft stresses the importance of hazard tree management and
lists desirable and undesirable tree species for street trees.  While the
draft was never adopted, it does provide background information and
aspirational goals for managing and improving Bowie’s urban forest.

The Value of Bowie’s Urban Forest
Various studies have attempted to place a value on the watershed
benefits provided by urban forests. Over 20 years ago, American
Forests began to develop methodologies to determine the economic
value associated with specific ecosystem services provided by urban
forests. Their Regional Ecosystem Analyses use satellite imagery
to estimate forest loss over time and CITYgreen software to place
an economic value on lost forest. For example, American Forests
analyzed the Baltimore–Washington area and estimated a decline in
tree cover from 51% to 37% from 1973 to 1997 (American Forests,
1999). The associated costs of this loss in forest cover include
• $1.08 billion to construct storm water treatment practices to
B o w i e U r b a n G r e e n i n g S t r at e g y
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intercept an estimated 19% increase in storm water runoff
(from each 2-year peak storm event), and
• $24 million per year of lost services from tree canopy that would
have removed about 9.3 million pounds of pollutants from the
atmosphere annually.

iTree Data
AES consultants used iTree—a free software suite from the USDA
Forest Service that provides urban forestry analysis and benefits
assessment tools—to calculate the approximate value of the street
tree component of Bowie’s urban forest as well as estimating a dollar
value of the ecosystem services the street trees provide to the city and
its residents. The replacement value of the street trees within the city
is estimated at $56 million, and the street trees contribute over $1.8
million annually—both in aesthetic values as well as energy benefits,
stormwater improvement, and carbon storage.   Interestingly, the
model estimates a net negative value for air quality, as the amount
of volatile chemicals emitted from the trees outweighs the air quality
benefits derived from the trees. The results of the iTree analysis are
shown in the Appendix.

Approaches to Setting Utc Goals
UTC targets can serve as metrics that inform policies, ordinances, and
specifications for land development, tree planting, and preservation.
Within a city, land use is the dominant factor influencing UTC because
it affects the amount of space available for vegetation. The University
of Vermont study confirmed what other researchers (e.g., Sanders
1984) have documented: Residential land uses tend to have the
greatest UTC, and commercial/industrial land uses have the least. To
help the City establish a logical basis for UTC goals, AES reviewed a wide
range of source material and spoke with key individuals associated
with setting UTC goals for other communities and organizations.  
American Forests has developed the most widely adopted UTC targets.
Based on studies throughout the United States that documented
dramatic declines in tree cover, American Forests developed general
UTC targets for temperate and arid climate cities. Although there is
no documentation available on exactly how these particular target
numbers were derived (and American Forests was unable to provide
an explanation), it appears that ecosystem services and water quality
were significant factors. Because the targets are relatively generic,
each community must measure their current canopy cover and then
develop tree cover targets based on their unique mix of climate,
geography, land cover, and land use patterns.  It is important to note
that the overall community-wide goals recommended by American
Forests do not meet the minimum requirements for forest cover
associated with good quality rankings in streams (see below).
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Table 2.1 Comparison of Urban Tree Canopy Goals
Source

Goals (%)

Comments

American Forests

40% Overall UTC
50% Suburban Residential
25% Urban Residential
15% Central Business District

Recommended starting points for communities;
communities should set their own goals

Center for Watershed Protection
(Urban Forestry Watershed Manual)

65% Suburban Forested
40-50% Min., Suburban Agric.
25-40% Min., Urban-Suburban
15-25% Urban

<25% impervious cover
<25% impervious cover
20-60% impervious cover
>60% impervious cover

Maryland Department of Natural
Resources

No Net Loss of Forests

Advises communities to set their own goals for
retaining and increasing forest cover

Prince George’s County

44% Countywide
26% - Developed Tier
38% - Developing Tier
59% - Rural

Goal set in 2005; County currently awaiting
results of University of Vermont UTC study

Montgomery County

45%

In accordance with American Forest recommendation. 50% actual UTC, but varies widely by
land use and area

Annapolis

50% by 2036

41% current UTC

Baltimore

46%

27% current UTC

Bowie

To Be Determined

45% current UTC

Brunswick

48%

38% current UTC

Edmonston

To Be Determined

32% current UTC

Greenbelt

To Be Determined

63% current UTC

Frederick

40%

12% current UTC

Hyattsville

To Be Determined

41% current UTC

Arlington

To Be Determined

44% current UTC

Leesburg

42%

27% current UTC

Norfolk

33%

40% current UTC

Roanoke, VA

40%

Goal adopted by City Council in 2003; 10-year
objective

40% by 2035

35% current UTC

Maryland

Virginia

Washington, DC
Washington, DC & Casey Trees

Roanoke, VA (Urban Forestry Task Force 2003), and Montgomery
County, MD (Montgomery County 2000), have adopted American
Forests’ UTC targets. Prior to the assessment of UTC by the University
of Vermont, Bowie had a UTC goal of 40%.  The 2009 study calculated
Bowie’s existing UTC at 46%. The 2011 Prince George’s County
study by the University of Vermont puts Bowie’s UTC at 42.6%
(The difference in total UTC may be the product of enhanced study
protocols, rather than actual loss of trees). Nonetheless, Bowie
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exceeds the American Forests recommendation for overall UTC for
the present. A comparison of UTC goals for other communities in the
region is shown in Table 2.1.

Watershed and Stream Health
In Maryland statewide an estimated 17% of stream miles were rated
good, 37% rated fair, 30% rated poor, and 16% rated very poor,
based on a combined macroinvertebrate and fish Index of Biological
Integrity (Maryland Biological Stream Survey 2005).    Studies have
demonstrated the association between land use changes and the
degradation of the biological, chemical, and physical quality of
streams (Liu et al. 2000; Jones et al. 2001; Palmer et al. 2002; Paul et
al. 2002).    Goetz et al. (2003), in an assessment of high-resolution
imagery from central Maryland, found that streams with excellent
ratings had significantly lower impervious surface area (3.6% ISA) and
higher tree cover (50.6%) than streams rated good (4.9% ISA, 44.6%
tree cover); fair (13.9% ISA, 37% tree cover); or poor (19.5% ISA,
29.6% tree cover).  The amount of impervious surface area and tree
cover were inversely related, although ISA was found to be a stronger
predictor of stream health.
Snyder et al. (2005) studied land cover metrics in Montgomery County,
MD, and found that watersheds in excellent health averaged less than
8% ISA, watersheds in good health averaged less than 10% ISA, those
rated fair averaged less than 20% ISA, and those with a poor health
ranking exceeded 29% ISA. (A few subwatersheds in the study had
greater than 15% ISA but were still rated excellent; according to the
authors, this indicates that landscape configuration was important in
some cases.)  In many different scenarios the percentage of impervious
surface area was consistently the most important predictive variable
for stream health. The second most important variable was typically
the percentage of tree cover in the watershed or the percentage of
tree cover in the riparian buffer zone.
The Center for Watershed Protection recognizes the importance
of ISA but considers forest cover as the most significant variable in
watershed health (Cappiella et al. 2005):
While some mitigation of impervious cover impacts
is possible, conserving existing forests is still the best
defense against the deterioration of watershed health
from urbanization impacts. Planting new forests can
help to mitigate the effects of prior development.
In light of these research findings, water quality improvement appears
to be the principal driver for most communities setting UTC goals.
A stated goal of Prince George’s County Green Infrastructure Plan
(2005) is, by 2025, to improve water quality in each major watershed
to elevate the benthic Index of Biological Integrity by at least one
category using 1999-2003 as the baseline.
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Benchmark Programs and Communities
Chesapeake Bay Urban and Community Tree Canopy Program
The Chesapeake Bay Program (CBP) is a partnership between federal
and state agencies, non-profit organizations, and academic institutions
whose aim is to protect and restore the Chesapeake Bay.  In October
of 1994, the Chesapeake Executive Council formally recognized the
value of UTC for water quality. In 2003, the Council signed an expanded
directive that called for more specific actions to increase the benefits
of urban tree canopy cover in the Bay watershed, asking communities
to “adopt specific goals for tree canopy cover to inspire policies and
activities that will move communities toward those goals.” Thirty-six
communities in Maryland have committed to participation in the UTC
Goal effort to date, including Annapolis, Baltimore, Baltimore County
(29 communities), Bowie, Cumberland, Greenbelt, Hyattsville, and
Rockville (MD Department of Natural Resources 2009).
Annapolis, MD
As a neighboring community, Annapolis provides a useful basis
for comparison in establishing goals and strategies for Bowie.   The
Maryland Department of Natural Resources prepared a report on
the existing and potential UTC in Annapolis using high-resolution
aerial data and GIS analysis. This is similar to the approach taken in
UTC reports done by the University of Vermont for Bowie and other
communities. In its recommendations, the Maryland DNR report
notes that the basic premise of the Annapolis UTC enhancement
effort is water quality improvement related to the Chesapeake Bay.  
Although the UTC assessment indicated that the maximum possible
UTC was 78%, this was deemed an impractical target.  Instead, three
scenarios were developed that would result in lower levels of UTC
enhancement, but which would still lead to targets associated with
improvements in stream health rankings as described by Goetz et al.
(2003).
The three possible UTC scenarios represented low, medium, and high
UTC enhancement:
1. Low: 50% UTC (Current UTC + 25% of possible UTC)
2. Medium: 59% UTC (Current UTC + 50% of possible UTC)
3. High: 68% UTC (Current UTC + 75% of possible UTC)
Consequently, Annapolis determined that 25% of possible UTC was
achievable and adopted the recommended goal of 50% UTC citywide,
to be attained by 2036.

Refining UTC Goals
To move from broad, citywide assessments and goals to
implementation requires refinement in how data are analyzed, as
well as a change of scale to focus on smaller geographic units such as
B o w i e U r b a n G r e e n i n g S t r at e g y
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Table 2.2 Planning UTC Efforts
Step

Description

Comments

Example

Possible

Areas where it is ecologically/
physically feasible to plant
trees (e.g., land not occupied
by buildings, roads, water)

Assumes certain conditions are fixed
for the foreseeable future (e.g.,
buildings will not be demolished to
create vegetated zones)

Stream corridors, public open space,
public rights of way, residential yards

Potential

Areas where economic resources are/could be available to support tree planting

Funding sources available, e.g.,
municipal budgets, regulatory and
incentive programs

Montgomery County Rainscapes
Program: funding and technical
assistance to encourage property
owners to implement strategies such
as tree planting to reduce stormwater pollution

Preferable Areas where it is socially desir- Need-based criteria: address a curable to plant trees
rent need in the urban environment;
aimed at the neighborhood level
Suitability-based criteria: site-specific, parcel level, partners available to
implement programs

Reduce urban heat island: street
tree planting to shade impervious
roadways
Air quality/noise pollution: tree
planting in high traffic volume areas

neighborhoods.
The Chesapeake Bay Plan recommends breaking the process down
into a sequence of manageable steps identified as the three Ps (Table
2.2):
• Possible:   Where is it ecologically/physically possible to plant
trees?
• Potential: Where is it economically feasible to plant trees?
• Preferable: Where is it socially desirable to plant trees?
For example, the typical University of Vermont UTC assessments
for various municipalities constitute step 1.   New York City, for its
Million Trees NYC initiative, is attempting to execute steps 2 and 3
with the assistance of a methodology developed by University of
Vermont (Locke et al. 2010). GIS data (e.g., ecological corridors,
percent impervious surface area) were classified according to various
criteria (e.g., biodiversity, flooding) to assess the need for planting in
particular neighborhoods and the suitability of sites for planting.  It
is important to note that this particular methodology involved timeconsuming analysis of significant amounts of data that is beyond the
scope of the current report.  Chapter 3–Recommendations describes
the approach used by AES to identify target areas for UTC efforts.

2 D ata C o l l e c t i o n & A n a ly s i s
17

B o w i e U r b a n G r e e n i n g S t r at e g y
18

Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.1 Cumulative Street Tree Inventory
City of Bowie Urban Greening Strategy
AES

November 2011
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Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.2 Mature Tree Canopy Distribution
City of Bowie Urban Greening Strategy
AES

November 2011
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Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.3 Ash Tree Distribution
City of Bowie Urban Greening Strategy
AES
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Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.4 Norway Maple Distribution
City of Bowie Urban Greening Strategy
AES

November 2011
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Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.5 Pointer Ridge Street Tree Species Distribution
City of Bowie Urban Greening Strategy
AES

November 2011
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Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 2.6 Pointer Ridge Street Tree Size Class Distribution
City of Bowie Urban Greening Strategy
AES

November 2011
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3 Recommendations

W

hen the University of Vermont study revealed that existing
coverage exceeded the City’s initial target, it became
apparent that a revised goal was needed. According to that study,
the City could increase its UTC by as much 39% on 4,591 possible
acres. However, no specific UTC targets were provided, only general
recommendations about possible areas for improved UTC (along
with detailed data that could be used to identify precisely where tree
planting could occur on a parcel-by-parcel basis). The study’s authors,
as well as various others, have noted elsewhere that although existing
and potential UTC can be calculated, there is no scientific formula to
determine the specific UTC a community actually should have.

Setting Goals For Bowie’s Urban Tree Canopy
As described in Chapter 2 – Data Collection and Analysis, AES reviewed
various approaches to UTC setting goals, including:
• Context (comparison of state level goals, county level goals,
neighboring/similar community goals)
• Environmental organization recommendations (American
Forests, Center for Watershed Protection, Chesapeake Bay
Program)
• Scientific research (studies on the relationship between
percentage UTC and stream health/water quality or other
metrics) Note: UTC goals based on stream health are watershed
based and do not correlate directly with municipal boundaries.

Citywide/Broad Scale Planning
The University of Vermont data identify the maximum possible UTC the
City can achieve under ideal conditions (every possible tree planting
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opportunity is used). However, it is unlikely that —for various physical,
economic, community preference, and political reasons—100% of
the opportunity areas identified by aerial imagery could actually be
planted with trees. Consequently, AES determined that the approach
used by Annapolis (see Chapter 2) to develop citywide UTC goals was
a reasonable method to assess potential citywide targets for Bowie.
Using University of Vermont 2009 land use and UTC cover data, AES
explored four scenarios for possible UTC increases (Table 3.1):
1. Current UTC + 10% of possible UTC (all land use categories) =
49.6% citywide UTC (3.6% increase),
2. Current UTC + 15% of possible UTC (all land use categories) =
51.4% citywide UTC (5.4% increase)
3. Current UTC + 20% of possible UTC (all land use categories) =
53.2% citywide UTC (7.2% increase)
4. Current UTC +20% of possible UTC (housing land use category
only) = 50.4% citywide UTC (4.4% increase)
Scenario 4 explored increasing UTC exclusively in the housing land
use category. Although the emphasis in this report is on strategies
to increase tree cover on private land, efforts to enhance publicly
owned UTC should not be overlooked.
In general, all four scenarios achieve UTC coverage associated with
a stream health ranking of good to excellent (Goetz et al. 2003).
(The relationship between stream health ranking and UTC coverage
is discussed in Chapter 2–Data Collection and Analysis.) Note that
since trees and their crowns take time to grow, UTC planning has a
temporal as well as a quantitative element. Possible UTC targets in this
report are based on an average shade tree achieving a 30’ diameter
crown within 20 years. This assumes, of course, that other necessary
conditions are met to enable a tree to reach its genetic potential,
including appropriate species, site selection and site conditions; good
planting site preparation and installation practices; and protection,
monitoring and on-going maintenance.
As shown in Table 3.1, for each scenario the relatively small increases
in percentage UTC for the City overall involve planting a significant
number of trees. For example, to achieve a 3.6% citywide increase
(49.6% citywide total UTC), about 20,270 trees would need to be
planted over 20 years, or 1,014 trees each year in multiple land use
categories. By comparison, 170 trees were planted within city ROWs
according to Bowie’s State of the Environment Report (FY2010). The
forest mitigation program provides some opportunity for large-scale
tree planting; for example, 12,051 trees will be planted on four sites
in 2011. However, more than half of these trees are 18” seedlings
and one quarter are 5’ height container stock. Such small trees will
take considerably longer to achieve tree canopy goals than plantings
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3.6%
49.6%
1,014

$202,704

82.1%

10,135

$2,027,040

Citywide total
UTC

Estimated
Annual Tree
Planting

Estimated Cost/
Year6

10% P-UTC

36%

444

429

25

Citywide
increase

713

1,717

51

940

44

45

27

33

100%
P-UTC

Unclassified land

Rights of way

Warehousing and
wholesale

1,541

102

Transportation,
communication,
and utilities

Vacant land

224

64

Resource production

Retail trade

122

3,223

7

20

6,858

164

5,381

UTC Acres

287

11,698

Total Acres

Office buildings
and selected
services

Housing

Government
services and
institutional

Culture and recreation

All Uses Combined

Land Use
Category

Existing UTC1

$341,727

1,709

51.4%

5.4%

15%
P-UTC

4%

4%

0%

8%

0%

0%

0%

0%

28%

0%

1%

46%

%UTC
of Total
Land
Area

$405,408

2,027

53.2%

7.2%

20%
P-UTC

0

433

25

994

39

45

28

38

2,555

8

58

4,223

UTC Acres

422

Total

$245,280

1,226

50.4%

4.4%

20%
P-UTC
Housing

0.0

43.3

2.5

99.4

3.9

4.5

2.8

3.8

255.5

0.8

5.8

New UTC
(Ac)

633

0.0

65.0

3.8

149.1

5.9

6.8

4.2

5.7

383.3

1.2

8.7

New UTC
(Ac)

34,173

0

6885

180

7157

281

324

202

274

18,396

58

418

No. Trees
to Plant4

15% P-UTC2,3

845

0.0

86.6

5.0

198.8

7.8

9.0

5.6

7.6

511.0

1.6

11.6

New UTC
(Ac)

40,541

0

4157

240

9,542

374

432

269

365

24,528

77

557

No. Trees
to Plant4

20% P-UTC2,3

511

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

511.0

0.0

0.0

New UTC
(Ac)5

24,528

Excludes impervious areas that could become UTC.
Existing + % of Possible

6

5

Zero increase in UTC assumes no net loss from current levels.
Cost based on average $200/1.5-2” caliper tree

4
Estimated 48 trees/acre (Based on avg. 30’ dia. crown, 962 sf canopy surface area, +
6% mortality)

3

2

0

0

0

0

0

0

0

0

24,528

0

0

No. Trees
to Plant4

20% P-UTC
Housing2,3

Notes:
1
Existing and Possible UTC (100% P-UTC) data from University of Vermont Report,
revised per 2009 Bowie State of the Environment Report. Values for unclassified land
derived mathematically from UVT data.

20,270

0

2,078

120

4,771

187

216

134

182

12,264

38

278

No. Trees
to Plant4

10% P-UTC2,3

0%

4%

0%

8%

0%

0%

0%

0%

22%

0%

0%

36%

% of Total
Land
Area

100% P-UTC1

Table 3.1 Bowie Potential Urban Tree Canopy Goals 2011-2031

of larger trees. The City should consider using a graduated range of
planting stock sizes, including the 1 ½ -2” caliper range, to improve
UTC efforts, as well as provide for a more age-diverse woodland that
will be more ecologically robust.
Each scenario also has associated costs that must be considered when
deciding on achievable targets. Estimated costs associated with the
different scenarios are based on an average unit cost of $200 per tree
(1.5-2” caliper), provided by Community Forester Rick Kellner, and
do not include on-going maintenance or other lifecycle management
costs following the installation period.
It is important to recall from Chapter 2 that the Prince George’s
County UTC study now in progress reports Bowie’s UTC at 42.6%,
not the 46% that formed the basis of the scenarios discussed above.
When the County study is completed, the amount of existing and
potential UTC by land use category may be different and calculations
of possible UTC targets for Bowie will likely need to be revisited. AES
recommends that the City set an overall UTC goal using the current
analysis described above, keeping in mind that adjustments may be
needed as new information becomes available.

Neighborhood/Mid Scale Planning
Analysis at the city scale provides a general view of UTC targets
that might be achieved, and how different land use categories may
contribute to reaching particular goals. Both across and within
land use categories, opportunities for additional UTC are not evenly
distributed. Certain land use categories offer proportionately more
opportunity, as well as greater likely impact overall. For example, in
Bowie housing comprises the single largest land use category (6,858
acres, 62% of total land area) and contains the most existing UTC
(28% of total land area). It also offers the most possible additional
UTC (2,555 acres, 22% of total land area).
From the broad citywide scale, AES then moved down to the level
of “neighborhood” subunits as a means to refine UTC goals and
establish priorities for planning and implementation. With respect to
tree cover, Bowie neighborhoods manifest distinct differences that
appear to be associated with whether they are older (Levitt type) or
more recent. Preliminary review of aerial imagery, GIS data, and field
investigation indicate the following:
• Levitt neighborhoods (e.g., Pointer Ridge) tend to have more
UTC on private land than newer neighborhoods, in part because
the number of trees is greater and the trees tend to be older,
larger and therefore have more canopy. These neighborhoods
were designed with trees planted near, but not in, the ROW to
function as street trees.
• Newer neighborhoods (e.g., Collington Station) tend to have
more ROW trees than older neighborhoods, which would be
expected in light of changes in land development requirements
B o w i e U rb a n G r e e n i n g S t r at e g y
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over time. However, younger (i.e., smaller) trees in newer
neighborhoods do not yet contribute significantly to UTC. A
comparison of Pointer Ridge and Collington Station shows that
Pointer Ridge has relatively few trees actually planted in the
ROW, whereas Collington Station has young street trees at
regular intervals.
• Newer neighborhoods have a higher proportion of turf lawn
without trees than older neighborhoods do. [Prince George’s
County has recently updated its Landscape Manual (December
2010), which will increase the number of trees planted with
new development (e.g., 4 shade trees and 3 ornamental or
evergreen trees per one-family detached lot of 20,000 SF or
more).]
To determine the validity of preliminary observations, GIS data
provided by the City Planning Department were used to classify
neighborhoods as pre-1990 or post-1990 (Table 3.2, Figure 3.1).
Pre-1990 status was considered to be fairly typical of older Levitttype neighborhoods like Pointer Ridge, while post-1990 status was
considered to be typical of neighborhoods like Collington Station. The
neighborhoods analyzed comprise only single family parcels, since
multifamily parcels were covered mostly by buildings (impervious
surface area) and represent less opportunity for additional canopy;
commercial areas were not part of neighborhoods.
For each neighborhood, parcels were selected based on size
(extremely small parcels were excluded) and assigned a neighborhood
name and a number. In some cases, single family parcels were
included in an adjacent neighborhood if they were outside of any
defined neighborhood. In other cases, the neighborhood was split
into two because there were discrete areas that were either pre- or
post-1990.
Pre-1990 neighborhoods comprise approximately 68% of total
single-family residential land use, while post-1990 neighborhoods
represent the remaining 32%. Pre-1990 neighborhoods contain
most of the existing privately owned canopy (1,452 acres vs. 365
acres), accounting for 31.2% of the total land use (vs. 7.8%); these
neighborhoods also have a much higher percentage of their area
occupied by canopy than post-1990 areas (45.9% vs. 24.5%). In terms
of absolute acreage, pre-1990 neighborhoods have more possible
UTC (1,200 acres vs. 846), but post-1990 neighborhoods have more
opportunity to increase UTC percentage-wise.
As in the case earlier of citywide planning for UTC goals, several
scenarios for possible UTC increases were explored at the
neighborhood level (Table 3.3). It is likely that the percentage of
possible UTC for pre- and post-1990 neighborhoods will need to vary
(e.g., property owners in older neighborhoods are more likely to
think they already have sufficient canopy).
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Covington Manor West

11

Kenilworth

Long Ridge

Longleaf

Meadowbrook

26

28

29

Idelwild

25

27

Highbridge Park West

Huntington Crest

Heather Hills

22

23

Grovehurst

21

24

Glen Allen SW

Grady’s Walk

19

Glen Allen NE

18

20

Forest Hills

Foxhill

16

17

Fairview

Collington Station

10

15

Collington Manor

9

Enfield Chase West

Chapel Forge

8

14

Buckingham

7

Derbyshire

Bowie Station Plus

6

Devonshire/East Hampton

Belair Greens

5

12

Ashleigh Station

4

13

Amber Meadows South

Ashleigh

2

Amber Meadows North

1

3

Neighborhood

No.

<1990

>1990

<1990

<1990

<1990

>1990

>1990

<1990

>1990

<1990

<1990

>1990

<1990

<1990

<1990

<1990

>1990

<1990

>1990

>1990

>1990

<1990

<1990

<1990

<1990

>1990

>1990

<1990

>1990

Property
Year

271

70

53

286

66

29

46

97

70

41

48

101

91

97

35

28

55

20

41

145

102

153

171

38

23

11

23

49

18

Total
Acres

84

12

33

106

37

11

8

49

29

14

17

28

30

81

14

9

6

8

6

20

31

64

66

23

8

3

1

27

5

Tree
Canopy

131

44

13

132

18

14

18

31

33

20

24

56

43

14

16

14

39

9

26

99

64

62

78

12

10

1

16

15

11

Grass/
Shrub
ISA

55

13

8

48

11

5

20

17

8

6

7

17

18

2

6

5

9

3

9

27

7

28

28

3

6

0

6

7

3

Table 3.2 Single-Family Neighborhood UTC and Development Year
Other

0

0

0

0

0

7

0.31

0.18

0.61

0.37

0.56

0.37

0.18

0.51

0.41

0.35

0.36

0.28

0.32

0.83

0.39

0.31

0.11

0.42

0.14

0.14

0.30

0.41

0.39

0.60

0.34

0.27

0.03

0.54

0.26

0.48

0.63

0.25

0.46

0.27

0.47

0.38

0.32

0.47

0.50

0.50

0.55

0.48

0.14

0.45

0.49

0.72

0.44

0.63

0.68

0.63

0.40

0.45

0.32

0.41

0.12

0.70

0.31

0.58

% UTCE % UTCP

0.20

0.19

0.14

0.17

0.17

0.17

0.43

0.17

0.11

0.16

0.14

0.17

0.19

0.03

0.16

0.20

0.17

0.14

0.23

0.18

0.07

0.18

0.16

0.09

0.24

0.01

0.27

0.15

0.16

% ISA

1.56

3.49

0.40

1.25

0.49

1.28

2.11

0.63

1.14

1.43

1.39

2.01

1.47

0.17

1.15

1.57

6.60

1.05

4.69

4.85

2.08

0.97

1.17

0.53

1.21

0.42

21.90

0.56

2.24

Ratio:
UTCP/
UTCE

Yorktown

50

Total

Woodmore Highlands

Woodson Land Tall Oaks Crossing

Woodmore at Oak Creek

47

48

Whitehall

46

49

Victoria Heights

Westview

44

Tulip Grove

43

45

Stewarts Landing

Tall Oaks Estates

Somerset

40

41

Saddlebrook E & W Plus

39

42

Rockledge

Rolling Hills

37

Pointer Ridge

36

38

Old Stage (Knolls)

Overbrook

Old Chapel Estates

33

34

Oak Pond Unnamed

32

35

Northbridge/Hillmeade Partial

Northview

30

31

Neighborhood

No.

<1990

<1990

>1990

>1990

<1990

>1990

<1990

<1990

>1990

>1990

<1990

>1990

<1990

<1990

<1990

<1990

<1990

>1990

<1990

<1990

>1990

Property
Year

4,652

74

91

124

61

159

40

21

160

103

31

222

171

29

142

395

77

68

13

58

171

160

Total
Acres

1,817

42

41

61

18

69

13

12

65

40

6

83

28

10

57

213

36

17

5

20

70

84

Tree
Canopy

2,046

20

34

52

40

61

20

6

67

46

14

97

110

15

59

120

26

38

6

29

75

50

Grass/
Shrub
26

12

15

12

3

30

8

4

27

14

11

42

33

4

27

63

14

14

2

9

26

778

ISA
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0

3

0

0

11

Other

0.39

0.57

0.46

0.49

0.29

0.43

0.32

0.56

0.41

0.39

0.20

0.37

0.16

0.33

0.40

0.54

0.48

0.24

0.36

0.34

0.41

0.53

0.44

0.27

0.38

0.42

0.65

0.38

0.49

0.28

0.42

0.45

0.44

0.44

0.64

0.51

0.41

0.30

0.34

0.55

0.45

0.50

0.44

0.31

% UTCE % UTCP

0.17

0.16

0.16

0.09

0.06

0.19

0.19

0.17

0.17

0.14

0.36

0.19

0.19

0.15

0.19

0.16

0.19

0.20

0.19

0.16

0.15

0.16

% ISA

1.13

0.48

0.83

0.86

2.23

0.88

1.56

0.49

1.03

1.17

2.19

1.17

3.90

1.53

1.04

0.57

0.71

2.25

1.24

1.49

1.07

0.60

Ratio:
UTCP/
UTCE

32.1%

1,492

4,653

Post-1990

Totals

9,821

4,061

5,760
306.9

126.9

180.0
8.5%

5.7%

% UTC
Increase by
Land Use
Category
2011-2031

14,731

6,091

8,640

No.
Trees to
Plant3

15% Possible UTC
New
UTC
(Ac)2

Estimated 48 trees/acre (Based on avg. 30’ dia. crown, 962 sf canopy surface area, + 6% mortality)

5.7%

3.8%

No.
Trees to
Plant3

Excludes impervious areas that could become UTC.

204.6

84.6

120.0

% UTC
Increase by
Land Use
Category
2011-2031

10% Possible UTC
New
UTC
(Ac)2

3

24.5%

45.9%

%UTC
Neighborhood
Land Use

Neighborhood development year provided by City Planning Dept. Calculations based on GIS data from University of Vermont Report.

39.0%

7.8%

31.2%

%UTC
Total
Land
Use

2

1,817

365

1,452

UTCE
(Ac)

Existing UTC

1

100%

67.9%

3,161

Pre-1990

Notes:

%
Total
Land
Use

Total
Acres

Neighborhood
Land Use (Year)1

409.2

169.2

240.0

New
UTC
(Ac)2

11.3%

7.6%

% UTC
Increase by
Land Use
Category
2011-2031

19,642

8,122

11,520

No.
Trees to
Plant3

20% Possible UTC

Table 3.3 Potential Urban Tree Canopy Goals by Neighborhood Type (Pre- and Post-1990)

To prioritize neighborhoods for tree planting, the ratio of grass/shrub
to existing tree cover was calculated. (The grass/shrub class was
considered to represent possible new UTC.) Ratios less than 1 indicate
a high proportion of existing tree cover, with fewer opportunities for
UTC enhancement (a ratio of 1 means tree cover and grass/shrub
cover are equal). Conversely, ratios greater than 1 indicate a high
proportion of grass/shrub areas, with more opportunities for UTC
enhancement. The larger the ratio, the lower the existing UTC and
the higher the priority is for private tree planting, as shown in Figure
3.2. High priority neighborhoods include Ashleigh (3), Collington
Station (10), Covington Manor West (11), Devonshire/East Hampton
(13), Longleaf (28), and Saddlebrook (39). AES recommends that the
City use this mapping to prioritize neighborhoods for tree planting
efforts.
In addition to residential parcels, street ROW provides opportunities
for increasing canopy. The Pointer Ridge neighborhood was found to
have very few street trees compared with available ROW. Examination
of aerial imagery indicates that Saddlebrook, unlike many of the
other post-1990 neighborhoods, also has significant available ROW.
As noted above, this neighborhood is also a high priority for planting
on private property. Underground utilities may limit some ROW
planting (e.g., streets with sidewalks often have utility lines running
between the curb and the walk), however, further investigation may
reveal areas that could accommodate trees without utility conflicts.
In addition, design changes to streets can create new tree planting
opportunities. For example, strategically extending curbs (bump outs)
on wide streets can create larger planting strips while simultaneously
reducing impervious surface area.

This street in the Pointer Ridge neighborhood (left) could be modified to increase tree
planting and stormwater infiltration opportunities, as shown in these examples from
Vancover, BC (right) and Portland, OR (top right).
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Parcel/Fine Scale
Within each neighborhood type, parcel data can be used to further
refine likely opportunities for UTC enhancement; however, such
a detailed analysis was not possible in the current report. AES
recommends that the City assess UTC-related parcel data to prioritize
streets or other neighborhood groupings for tree planting programs.
In addition, there is a need for field assessments of potential
planting sites, both on private property and in the street ROW. If new
developments or redevelopment of an older parcel are proposed,
the Planning Department can access the UTC for the parcel in order
to make more informed decisions about the impact of the proposed
development on the UTC.

Implementation: Achieving Urban Forest Goals
A policy commitment to achieve a specific level or percentage of
canopy cover has a range of implications for the City’s resources
and management, as discussed previously. The various scenarios
explored by the consultants provide a range of targets that are likely
achievable within a 20-year timeframe. However, research and
analysis performed during the course of this project suggest that it is
important to recognize that UTC goals represent only one aspect of
sustainable urban forestry.

Criteria and Indicators of Urban Forest Management Success

Kenney et al. (2011) note that canopy cover alone cannot provide
an accurate representation of the structure, health, and function
of an urban forest, yet the success of urban forest management is
frequently predicated upon achieving absolute canopy cover targets.
This two-dimensional view of the urban forest does not provide
a comprehensive assessment of urban forest stewardship in a
community and does not account for an area’s potential to support a
forest canopy. Instead, Kenney et al. recommend using performancebased criteria and indicators to measure urban forest management
success. Table 3.4 presents the set of criteria and indicators
recommended for this approach. Metrics are divided into two
broad categories: community framework and resource management
approach. The community framework criteria and indicators address
the need for all members of the community to share responsibility
for tree resource management. The resource management criteria
and indicators address the approach to planning and management
of the actual physical resources. These performance indicators
enable measurement of progress toward the achievement of the
key objectives for each criterion, which in turn permits the ongoing
evaluation of success in implementing the community’s urban forest
strategy.
With input from City planning staff, AES performed a preliminary
assessment of Bowie’s status for each criterion (indicated by shaded
areas in the table). In general, most of these criteria involve a simple
B o w i e U rb a n G r e e n i n g S t r at e g y
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(Information available
for street trees only. No
data available for trees
in parks, forest stands.)

Condition of publicly
owned trees (trees
managed intensively)

(Information available
for street trees only. No
data available for trees
in parks, forest stands,
or on private property.)

Species distribution

(Information available
for street trees only. No
data available for trees
in parks, forest stands,
or on private property.)

Species suitability for
the area

No tree maintenance or risk
assessment
• Request based, reactive
system
• Urban forest condition
unknown

≤5 species dominate city
tree population

<50% suitable species

Sample-based inventory
indicating tree condition
and risk level is in place

No species >20% of city
tree population
Bowie’s street tree species distribution shows red
maples at 18.6% of the
total street tree inventory.

50–75% suitable species

Any age class =
50–75% of tree population

Any age class >75% of tree
population

Community tree age
distribution
[% trees found in given
age classes(dbh)]

(Information available
for street trees only. No
data available for trees
in parks, forest stands,
or on private property.)

Existing canopy cover =
25–50% of potential

Moderate

Existing canopy cover
= 0–25% of potential

Low

Complete tree inventory that
includes detailed tree condition ratings

No species >10% of city tree
population

>75% suitable species
Bowie’s street tree species
are well suited for the urban
environment, but two species— green ash and Norway
maple—pose long-term
problems for the city. Ash is
threatened by Emerald Ash
Borer and Norway Maples are
highly invasive.

No age class >50% of tree
population

Existing canopy cover =
50–75% of potential
(53.8%)

Good

Performance Indicator Ratings

Relative canopy cover
[existing canopy cover
(4937 Ac) ÷
existing + potential
canopy cover (9160 Ac)

Criteria
Optimal

Complete tree inventory that includes
detailed tree condition and risk ratings

No species >10% of city tree population at neighborhood level

100% suitable species

25% of tree population in each of four
age classes
The Bowie street tree population as a
whole is well distributed, however, by
neighborhood, there are much more
even-aged stands, which can lead to
difficulties in managing aging trees,
such as in the Pointer Ridge neighborhood.

Existing canopy cover
= 75–100% of potential

Table 3.4 Urban Forest Criteria and Performance Indicators-Bowie Status

Compile a detailed
understanding of the
condition and risk
potential of all publicly
owned trees.

Establish a genetically
diverse tree population citywide as well as
at the neighborhood
level.

Establish a tree population suitable for the
urban environment
and adapted to the
regional environment.

Provide for uneven
aged distribution citywide as well as at the
neighborhood level.

Achieve climate-appropriate amount of tree
cover, community wide.

Objective

General cooperation
among nurseries, tree care
companies, etc.

• No cooperation among
segments of the green
industry
• No adherence to industry standards
• No City partnerships
with local green industry

Green industry
cooperation

Common goals but no cooperation among departments, agencies
• Educational materials
and advice available
to landholders
• Community forester
available to provide
limited advice

Conflicting goals among
departments, agencies

Public agency
cooperation

• Voluntary use of native
species on publicly
and privately owned
lands
• Invasive species recognized

• Ignorance of issues
• No proactive approach
for private tree management

No program of integration

Native vegetation

Identified in a “natural
areas survey” or similar
document

Moderate

Specific cooperative arrangements, e.g., purchase
certificates for “right tree in
the right place”

Clear goals for tree resource
by landholders
Incentives for preservation of
private trees

Informal teams among departments, agencies implementing common goals on a
project-specific basis

• Use of native species
encouraged on a projectappropriate basis in both
intensively and extensively
managed areas
• Invasive species recognized, use discouraged

Level and type of public use is
documented

Good

Performance Indicator Ratings

Involvement of large
private and institutional
land holders

Limited or no information
available

Low

Publicly owned natural
areas (e.g., woodlands,
ravine lands; trees
managed extensively)

Criteria

Develop a detailed
understanding of the
ecological structure
and function of all
publicly owned natural
areas.
Preserve and enhance
local natural biodiversity.

Insure all city departments cooperate with
common goals and
objectives.
Large private landholders embrace citywide
goals and objectives through specific
resource management
plans.
The green industry operates with high professional standards and
commits to citywide
goals and objectives.

Native species required on projectappropriate basis in both intensively
and extensively managed areas
Invasive species recognized and
prohibited

Municipal policy implemented by formal interdepartmental and interagency
working teams on all municipal
projects
Landholders develop comprehensive
tree management plans (include funding)

Shared vision and goals including use
of professional standards

Optimal

Objective
Ecological structure and function
documented and included in the
citywide GIS

Table 3.4 Urban Forest Criteria and Performance Indicators-Bowie Status

Tree inventory

Regional cooperation

No inventory

• Communities cooperate
independently
• No regional cooperation

• Recently completed
street tree inventory
• No inventory of other
publicly owned trees
• Difficulty in maintaining up-to-date GIS
data

Complete or sample-based
inventory of publicly owned
trees

Communities share similar
policy vehicles

Trees seen as important to
the community

Trees seen as a problem/
drain on budget

General awareness of
trees as a community
resource

(Anecdotal information;
no opinion survey data
available)

No interaction among
constituencies

Conflicting goals among
constituencies

Citizen–municipality–
business interaction

Isolated or limited number
of active groups

Provide for cooperation
and interaction among
neighboring communities and regional
groups.
Develop a complete
inventory of the tree
resource to direct its
management, including species mix, tree
condition, and risk
assessment.
Complete inventory of publicly owned
trees and sample-based inventory
of privately owned trees included in
citywide GIS

Complete inventory of publicly
owned trees and samplebased inventory of privately
owned trees

The general public
understands the role of
the urban forest.

All constituencies in the
community interact for
the benefit of the urban
forest.

At the neighborhood
level, citizens understand and cooperate in
urban forest management.

Objective

Regional planning, coordination, and/
or management plans

Urban forest recognized as vital to the
community’s environmental, social,
and economic well-being

Formal interaction, e.g., tree board
with staff coordination

All neighborhoods organized and
cooperating

Optimal

Regional planning in effect

Trees seen as providing
environmental, social, and
economic services

Informal and/or general
cooperation

Citywide coverage and interaction

Good

Performance Indicator Ratings
Moderate

No action

Low

Neighborhood action

Criteria

Table 3.4 Urban Forest Criteria and Performance Indicators-Bowie Status

No plan

Citywide management
plan

Ad hoc

Trees planted without consid- Tree species considered in
eration of the site conditions planting site selection

Tree establishment
planning and
implementation

Tree habitat suitability

• Generally limited to
ROW replacements

Occurs on an annual basis

No training of existing staff

No staff

City staffing

Ensure urban forest
renewal through a
comprehensive tree
establishment program
driven by canopy
cover, species diversity,
and species distribution
objectives.
Plant all publicly
owned trees in habitats
that will maximize current and future benefits
provided to the site.

Community-wide guidelines in All trees planted in sites with adequate
place to improve planting sites soil quality, quantity, and growing
space to achieve their genetic potenand select suitable species
tial
(The city has suggested species lists, but even at the city
hall, there were invasive species used as shrubs.)

Multidisciplinary team within the urban Employ and train adforestry unit
equate staff to implement a citywide urban
forestry plan.

Develop and maintain
adequate funding to
implement a citywide
urban forest management plan.

Develop and implement a comprehensive
urban forest management plan for private
and public property.

Strategic multitiered plan for public
and private intensively and extensively
managed forest resources accepted
and implemented with adaptive management mechanisms
Adequate private and public funding to sustain maximum urban forest
benefits

High resolution assessments of the existing
and potential canopy
cover for the entire
community

Sampling of tree cover using aerial
photographs or satellite imagery
included in citywide GIS

Optimal

Objective

Directed by needs derived from a tree
inventory and is sufficient to meet
canopy cover objectives

Directed by needs derived
from a tree inventory

Certified arborists and professional foresters on staff with
regular professional development

Funding to optimize existing Funding to provide for net inurban forest
crease in urban forest benefits

Comprehensive plan for
publicly owned intensively
and extensively managed
forest resources accepted and
implemented

Existing plan limited in
scope and implementation

Funding for reactive management

Sampling of tree cover using
aerial photographs or satellite
imagery

Good

Visual assessment

Moderate

Performance Indicator Ratings

Municipality-wide
funding

• Unratified draft plan
with focus on tree planting rather than ecological systems

No inventory

Low

Canopy cover inventory

Criteria

Table 3.4 Urban Forest Criteria and Performance Indicators-Bowie Status

No maintenance

No tree risk assessment/
remediation program
• Request based/reactive
system
• Condition of the urban
forest is unknown

No tree protection policy

No stewardship plans or
implementation in effect

Tree risk management

Tree protection policy
development and
enforcement

Publicly owned natural
areas management
planning and
implementation

Low

Maintenance of publicly
owned, intensively
managed trees

Criteria

Reactionary stewardship
in effect to facilitate public
use (e.g., hazard abatement, trail maintenance)

(Development of ordinance
supported EAC)

Policies in place to protect
public trees

Sample-based tree inventory including general tree
risk information
Request-based, reactive risk
abatement program system

• Maintained on a request/reactive basis
• No systematic (block)
pruning

Moderate

Plant and maintain all
publicly owned trees to
maximize current and
future benefits. Tree
health and condition ensure maximum
longevity.
All publicly owned
trees are safe.

The benefits derived
from large-stature
trees are ensured by
the enforcement of
municipality-wide policies.
The ecological structure and function of all
publicly owned natural
areas are protected
and, where appropriate, enhanced.

Complete tree inventory that includes
detailed tree failure risk ratings
Risk abatement program in effect
eliminating hazards within 1 week of
hazard potential confirmation

Integrated municipality-wide policies
that ensure the protection of trees on
public and private land are consistently enforced and supported by
significant deterrents
Stewardship plan in effect for each
publicly owned natural area focused
on sustaining the ecological structure
and function of the feature

Complete tree inventory that
includes detailed tree failure
risk ratings
Risk abatement program in effect eliminating hazards within
1 month of hazard potential
confirmation
Policies in place to protect
public and private tree with
enforcement

Stewardship plan in effect for
each publicly owned natural
area to facilitate public use
(e.g. hazard abatement, trail
maintenance)

Objective
All mature trees maintained on 5-year
cycle
All immature trees structurally pruned

Optimal

All trees systematically maintained on a cycle >5 years
(Newly planted trees are
watered.)

Good

Performance Indicator Ratings

Table 3.4 Urban Forest Criteria and Performance Indicators-Bowie Status

desktop assessment, although some do require GIS and other data.
On some measures, Bowie’s performance ratings are good to optimal
(e.g., relative canopy cover, native vegetation), whereas others are low
to moderate (e.g., species distribution, tree risk management). Still
others require additional information or data to make an assessment
(e.g., species distribution for non-ROW publicly owned trees). AES
recommends that the City adopt the matrix as it implements urban
forestry efforts, using this dynamic tool to update the performance
indicator ratings regularly to reflect areas of progress. Adopting
performance-based criteria and indicators as its model would also
make Bowie a leader in urban forest management, as very few cities
do this type of analysis.

Urban Forest Management Plan
One of the criteria in the performance-based criteria and indicators
approach that is particularly worth noting is the status of a citywide
management plan. Bowie has a Draft Urban Forest Management Plan
(2007) that provides a general framework of urban forest benefits,
policies and management approaches, and broad recommendations.
Because this plan is incomplete and has not been formally adopted,
its performance indicator level was ranked as poor. However, to
achieve a sustainable urban forest, the City will need a plan with an
indicator level of good to optimal.
The Environmental Infrastructure Action Strategy Plan (2007)
identifies urban forest management as one of four key foundational
elements, and three individual action plans target pollution prevention
or resource conservation through urban forest management. Action
Plan 5 specifically calls for the completion of the Urban Forest
Management Plan.
AES recommends that Bowie develop a more detailed plan that
identifies specific goals, policies, and actions for all components of
Bowie’s urban forest on both public and private land. The plan should
• identify needs for additional/on-going data collection and
analysis (e.g., comprehensive inventory of all urban forest
assets; iTree Vue tracking of individual neighborhoods), as well
as specify timeframes for recurring assessments (e.g., LIDAR at
five-year intervals, perhaps in partnership with Prince George’s
County);
• identify forestry best management practices;
• incorporate metrics to track changes and measure performance;
• provide a framework for specific enforcement mechanisms
such as ordinances and regulations;
• indicate responsible parties within and across city, county, and
state departments;
B o w i e U rb a n G r e e n i n g S t r at e g y
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• prioritize tasks; and
• establish timeframes for implementation.
Examples of cities with Urban Forestry Plans that are good examples
of comprehensive urban forest management include
• Roanoke, VA – Urban Forestry Plan (adopted 2003)
• Arlington, VA – Urban Forest Master Plan (adopted 2004)
• Burlington, Ontario – Urban Forest Management Plan 20112030 (adopted 2010)
• Oakville, Ontario – Urban Forest Strategic Management Plan
2008-2027 (adopted 2008)

Planning and Development Policies
The success of the Urban Forest Management Plan will depend on the
support of policies and enforcement mechanisms (i.e., ordinances)
to protect existing assets and ensure coordination and collaboration
among various departments and agencies (e.g., issuing permits for
land development/construction should be an integral part of forest
management, with tracking of impacts on ROW trees from grading
and other activities). A strong tree ordinance is central to policy
enforcement and realizing urban forest management goals. The
City of Bowie enacted a tree ordinance in 1992 that covers public
trees. Interestingly, the code assigns the responsibility for some
routine tree maintenance of the ROW trees to the abutting property
owners. The abutting property owners are responsible for pruning
or removing branches when they hang lower than 9 feet above the
pavement level, when they obstruct a street light, and for the pruning
of hazardous branches or removal of hazardous trees.
The Environmental Advisory Committee, formed in 2007, is interested
in re-evaluating the city tree ordinance to make it more comprehensive
and has studied local examples of enhanced ordinances that are in
effect in nearby municipalities. Table 3.5 provides a comparison of
existing ordinances in the metropolitan Washington, DC area. When
writing a municipal tree ordinance, the following issues are important
to consider.
• Will the tree ordinance cover private trees as well as public
trees? If so, will it cover all privately owned trees or only largesized trees?
• Will the tree ordinance regulate the removal of trees only, or
will it also regulate pruning trees?
• How will a homeowner apply for a permit? Is there a cost to the
permit? Is there a fee to remove a tree? Who will determine
whether a permit is granted?
3 R e c o m m e n d at i o n s
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• Emergency situations where trees are a hazard
or threaten life or property as determined by the
Town Manager.
• Permit standards set up in the law. Appeals
process for permit denials.

• Normal, reasonable trimming or other tree care
designed to maintain health, shape, or balance
of a tree.
• Tree is diseased beyond restoration, insect
infected beyond restoration, injured beyond
restoration, or dead or dying
• Danger of falling; hazard/threatens injury to
persons; property; health of other trees

• Tree Inspection: form and an appeals process
• Tree Protection Plan (TPP): required when there is construction. Pre-design meetings are required.
• Permit: required to remove any tree with trunk >24” in
circumference at 4.5’ above ground (dia. =7.65”)
• Permit: required for tree removal or destruction, including action that will impair the health or growth of a
tree (Village Code Sec. 17-2).
• Violations: $1,000/day.

• Ordinance applies to all trees on public and private property.
• Emphasis on retention due to strict standards for removal and
permitting process.
• Urban Forest Code includes parks, street trees, and private
yards
• Urban Forest Code protects trees during construction, requires
a Certified Arborist report with applications for permits for
removal.
• Program has a “tagging” project whereby most public trees in
the Village were examined, catalogued, and tagged.
• Village monitors about 2,000 public trees (not including park
trees).
• Cooperation with the Maryland Department of Natural Resources (DNR) to maintain the public trees in the Village.
• Village has a “Village Arborist.”
• Reforestation guidelines and standard list of trees that meet
the qualifications for a reforestation tree.

Exceptions/Exemptions

• Permit: required for all canopy tree removal on public
and private property, or any action that impairs the
health or growth of a canopy tree. “Replacement tree”
is a tree 1 ¾ inch in caliper of an approved species
of shade (canopy) tree.
• Tree Protection Plan: required for trees at risk from
home remodeling, new construction, driveway added,
etc. Plans show site boundaries, location of all existing
and proposed structures, delineation of tree protection zones, trenching, trees proposed for removal, and
how trees will be protected during construction. Plans
become a condition of the building permit.

Requirements, Procedures & Approvals

• Urban forest defined in the law.
• Ordinance restricts the removal of certain canopy and shade
trees with a circumference of 48” or larger at 4.5’ above
ground.
• Clear permit standards.
• Tree canopy addressed explicitly.
• Climate impacts in the language.
• Notes: Mature tree canopy…fosters a cherished quality of
life.

Key Features

Table 3.5 Comparison of Local Tree Protection Ordinances

Chevy Chase (Town)

Chevy Chase (Village)

• Emergency or hazardous trees. City manager
may order removal if tree is deemed hazardous.
• Single lots zoned as residential of any size on
recorded plat, does not clear more than 10,000
square feet of forest, forest subject to prior approved FCP, subject to declaration of intent by
planning director for additional development,
resubdivisiion. Sec. 22-4. Ag activity, nurseries,
state or county highway construction, utility work
or emergency work.

• Trees in the public ROW subject to Roadside
Tree Law
• Other exemptions similar to FCA

• Permit: required for tree removal (including individual
trees on private property).
• Tree Replacement:12–18” dbh = 1 replacement
tree; >18–24” dbh = 2 replacement trees; >24” =
3 replacement trees; replacement of a specimen or
champion tree 2X above rate
• All critical root zones in protection areas.
• Vegetative buffers required between different land uses
• Forest or tree plans must be prepared by a qualified
professional (arborist, landscape architect, or other
licensed tree expert).
• Binding maintenance plan: required for 5 years.

• Emphasis on preservation, including protection of existing
trees during construction.
• Priority consideration given to the retention of existing forest
cover and individual significant trees and to “minimize the
need for reforestation and tree replacement.
• Street trees written into law and considered part of urban
canopy.
• Unlawful to remove any tree on public or private property,
including trees located within utility easements, not otherwise
covered by a Forest Conservation Plan (FCP), without first
receiving a permit from the City Forester.
• Permits issued by City Forester
• Forest Stand Delineation and Conservation Plans submitted
to City Forester for review and approval. City Forester may
require modifications and changes as a condition of approval.

Exceptions/Exemptions

• Permit: required for removal, relocation or topping
of any tree on private property at 2 inches or more at
dbh. Required for removal, topping, relocation of trees
on public or private property.
• Historic work permit: required for trees on historic
property
• Forest Conservation Threshold as a Percentage of Net
Tract Area Requirements:
 Institutional development areas: 20%
 Residential areas: 20%
 Mixed use development areas: 15-20%
 Commercial and industrial use areas: 15%
 Residential and institutional portions of tract must
meet 20% requirement.

Requirements, Procedures & Approvals

• Thorough, specific 88-page tree manual
• Manual corresponds to state law
• Permit application for removal of trees and which outlines the
tree removal policy as part of city code.
• Has fee in lieu and fund.
• Requires protective measures during construction.
• Requires that a tree plan be prepared by a licensed professional, arborist, landscaper, forester, etc.
• Includes standards for building around trees, conservation
easement agreements, forest conservation plans, street trees.
• City ordinance for public trees includes an urban forestry plan.
• Street tree inventory is included in the urban forestry plan.
• Manual and ordinance recognize the benefits of street trees
and require planting of street trees in the city ordinance.
• Code states that the primary objective of the Forest Conservation Plan is to “retain existing forest cover and avoid reforestration….”

Key Features

Table 3.5 Comparison of Local Tree Protection Ordinances

Gaithersburg

Rockville

• Trees that have to be removed in the event of
emergencies, maintenance by owner, pruning by
public utility, removal by Town, or as approved
by the Planning Commission, per a sediment
and erosion control permit.
• Council may approve removal of a Town tree in
connection with a building or driveway permit
only in an extraordinary situation, e.g., extreme
hardship to the permit applicant due to such
factors as vehicular access to the permit applicant’s property would be precluded as no
alternative access is feasible or reasonable and
customary improvements to the permit applicant’s property are precluded as no alternative
building siting or building design, including
improvements of a lesser size
• Emergencies to prevent harm to life or property
without time to notify the Arborist
• Actions performed by utility companies

• Permit: required for tree removal for trees ≥7 5/8”
dbh or circumference ≥24”; Tree Protection Plan and
replacement required as condition of permit.
• Historic Area Work Permit: required for trees in the
historic district ≥6” dbh or circumference ≥18.33”
• Preliminarily permit approval: 15-day posting period
required.  Any resident may protest removal of a tree. If
the removal is unprotested, may remove the tree after
a replacement tree agreement is confirmed with the
City.  If there’s a disagreement about a tree removal,
Tree Commission  holds a hearing to determine the
fate of the tree. 30 days allowed to appeal to the
Circuit Court in Rockville.
• Removal process:
 Tree Removal Permit/Waiver Application
 Tree Protection Application
 Request For Tree Impact Assessment
 Pending Tree Permits
 Tree Selection Guide

• Addresses urban tree canopy and protects individual trees on
public or private property.  Requires permits for removal and
possible Tree Impact Assessment.
• Language in the city code.    
• Strong emphasis on retention of existing urban canopy.
• City Arborist determines if a Tree Impact Assessment is required.  Specific requirements related to the size of the project
and the distance from a tree will affect whether these activities
require a Tree Protection Plan Permit.
• City Arborist performs Tree Impact Assessment.
• Formula for replacement is calculated so that the rate of
replacement  is on par with the amount of canopy replaced.  
Formula gives a rating on condition of the tree in question
and score is applied to calculate replacement.  
• Online Tree Selection Guide

Exceptions/Exemptions

• Permit: required for removal of 1 or 2 trees. Criteria is
applied on permit decisions.  Permits are good for 60
days.
• Removal of 3 or more trees, requires:
 Landscape plan
 Proposed schedule for reforestation
 Performance bond of $500  x no. of trees to be
planted as shown on landscape plan
• Mayor may seek advice of state forester on 3 or more
trees.  This can also depend on FCL, per the Planning
Board.  Performance bond required for no. of trees to
be replaced as noted on a landscape plan.

Requirements, Procedures & Approvals

• Emphasis: “protect and preserve trees within the Town, and  
insure, where removal of existing trees is necessary, that
adequate provision is made, as much as is reasonably and
physically possible, for reforestation following removal.”
• Adjacent neighbors’ property is protected during tree removal
• Penalties include stop-work orders and permit revocation.
• Requires contractors who remove trees to have a Maryland
tree expert and/or liability and property damage insurance.
• Places restrictions on cutting or pruning trees on private or
public property, ROW, regardless of the size of the tree or
shrub over 4” in diameter.
• Activities prohibited include placing vehicles, construction
equipment, debris, or other objects totaling more than 500
pounds on any unpaved surface within the dripline of a tree,
and includes  cutting or trimming of roadside trees.

Key Features

Table 3.5 Comparison of Local Tree Protection Ordinances

Somerset

Takoma Park

• For removal of hazardous trees. Application to
remove hazardous trees must be verified by a
Certified Arborist.
• Public utilities do not need a permit to remove
trees in the ROW but do need a permit in other
circumstances.

• Follows state FCS and has a blanket permit
from the state to implement the MD Roadside
Tree Law.

• Follows state FCA.
• Permit: No permit in place for removal of individual
trees or small clusters of trees

• Comprehensive program to address many mandates and
commitments such as protection and restoration of the Chesapeake Bay. Baltimore County Forest Sustainability Strategy is
detailed, based on current data and includes urban canopy in
planning. Approach based on the Montreal Process.
• Follows State Forest Conservation Act (FCA). No separate
law for individual trees or clusters of trees, but they do have
an aggressive tree planting program and work successfully
through partnerships. Baltimore County uses the University of
Vermont Urban Tree Canopy Assessment and Census Urban
data to determine tree canopy goals and planting areas. They
generally work toward a 40% goal in urban areas. Condition
and function of forests are considered as well.
• Program is administered through several legislative vehicles:
Forest Conservation Act, Chesapeake Bay Critical Area Act,
and the County Regulations for Protection of Water Quality,
Steams, Wetlands and Floodplain Research. The County has
a Memorandum of Understanding with USDA Forest Service
and other agencies.
• County has urban canopy goals, an active tree planting program and community partnerships in place to implement their
program.

Exceptions/Exemptions

• Permit: required to remove Special Trees. Applicant
must
 prove that the tree Is a Hazardous Tree
 show that the tree is of a species identified, by
regulation, as appropriate for removal, e.g.,
Ailianthus altissima (Tree of heaven); Morus species
(Mulberry]); or Acer platanoides (Norway maple);
 pay into the Tree Fund an amount equal to $35.00
for each inch of circumference; or agree to plant a
quantity of saplings whose aggregated circumference equals or exceeds the circumference of the
tree in question.
• Replanting requirements can be met off-site.
• Mitigation requirement can be met through a combination of fee-in-lieu payment and planting.
• Violations: not less than $100 per inch of circumference (a minimum fine of $5,500)

Requirements, Procedures & Approvals

• Urban Forest Preservation Act with Urban Forestry Administration (UFA) to administer and enforce the law.
• Protects all trees with a circumference of 55” (17.5” dbh) or
more by designating them as “Special Trees.” Applies to trees
on public and private property.
• Tree Fund set up for:
 planting trees
 costs associated with administering the Act
 sssisting District residents meeting certain income guidelines with the removal costs of hazardous trees.
• Financial assistance for removal costs of a hazardous tree, a
District resident must:
 be the owner of a single-family home in DC;
 have homestead deduction on property tax bill;
 have hazardous tree on the property or on the public parking area abutting the private property;
 meet income eligibility requirements of an income-contingent DC government assistance program, and provide
proof of enrollment;
 complete an application for assistance.

Key Features
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Washington, DC

Baltimore County

• For removal of hazardous trees. Application to
remove hazardous trees must be verified by a
Certified Arborist.
• Public utilities do not need a permit to remove
trees in the ROW but do need a permit in other
circumstances.

• Follows state FCS and has a blanket permit
from the state to implement the MD Roadside
Tree Law.

• Follows state FCA.
• Permit: No permit in place for removal of individual
trees or small clusters of trees

• Comprehensive program to address many mandates and
commitments such as protection and restoration of the Chesapeake Bay. Baltimore County Forest Sustainability Strategy is
detailed, based on current data and includes urban canopy in
planning. Approach based on the Montreal Process.
• Follows State Forest Conservation Act (FCA). No separate
law for individual trees or clusters of trees, but they do have
an aggressive tree planting program and work successfully
through partnerships. Baltimore County uses the University of
Vermont Urban Tree Canopy Assessment and Census Urban
data to determine tree canopy goals and planting areas. They
generally work toward a 40% goal in urban areas. Condition
and function of forests are considered as well.
• Program is administered through several legislative vehicles:
Forest Conservation Act, Chesapeake Bay Critical Area Act,
and the County Regulations for Protection of Water Quality,
Steams, Wetlands and Floodplain Research. The County has
a Memorandum of Understanding with USDA Forest Service
and other agencies.
• County has urban canopy goals, an active tree planting program and community partnerships in place to implement their
program.

Exceptions/Exemptions

• Permit: required to remove Special Trees. Applicant
must
 prove that the tree Is a Hazardous Tree
 show that the tree is of a species identified, by
regulation, as appropriate for removal, e.g.,
Ailianthus altissima (Tree of heaven); Morus species
(Mulberry]); or Acer platanoides (Norway maple);
 pay into the Tree Fund an amount equal to $35.00
for each inch of circumference; or agree to plant a
quantity of saplings whose aggregated circumference equals or exceeds the circumference of the
tree in question.
• Replanting requirements can be met off-site.
• Mitigation requirement can be met through a combination of fee-in-lieu payment and planting.
• Violations: not less than $100 per inch of circumference (a minimum fine of $5,500)

Requirements, Procedures & Approvals

• Urban Forest Preservation Act with Urban Forestry Administration (UFA) to administer and enforce the law.
• Protects all trees with a circumference of 55” (17.5” dbh) or
more by designating them as “Special Trees.” Applies to trees
on public and private property.
• Tree Fund set up for:
 planting trees
 costs associated with administering the Act
 sssisting District residents meeting certain income guidelines with the removal costs of hazardous trees.
• Financial assistance for removal costs of a hazardous tree, a
District resident must:
 be the owner of a single-family home in DC;
 have homestead deduction on property tax bill;
 have hazardous tree on the property or on the public parking area abutting the private property;
 meet income eligibility requirements of an income-contingent DC government assistance program, and provide
proof of enrollment;
 complete an application for assistance.

Key Features
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Washington, DC

Baltimore County

• 80-page Landscape Manual with prescriptive codes and
specifications; accompanies Bill 59-10 updating law to create
provisions for Environmental Site Design. Purpose stated in
the manual:
 safeguard and enhance property values and to protect
public and private investment
 preserve, protect and restore the unique identity and
environment of the area and preserve the economic base
attracted to the area by such factors
 provide visual buffering and enhance the beautification of
the area
 upgrade existing nonconforming (for landscaping) sites
through the use of financial and development potential
incentives
 encourage the preservation of existing trees and vegetation
 provide parking lots with landscaped areas that break up
large areas of impervious surfaces, provide shade, buffer
and screening from adjacent properties and roadways
while facilitating movement of traffic
 protect the health, safety and welfare of the general public
by contributing to the processes of air purification, oxygen
regeneration, water absorption, abatement of noise, glare
and heat, and by promoting energy conservation through
the cooling and wind buffering effects of trees
• Manual encourages use of vegetation in stormwater management on building sites.

Key Features
• Permits: required for tree removal related to building
and grading permits. Maintenance and inspections
required. Developer not released from bond until
requirements are met.
• Credit for preservation of existing trees.
• Developers encouraged to save the maximum number
of trees. Protective measures during construction are
applied. Tree removla should not damage remaining
trees. Remaining trees damaged by clearing operation
must be repaired in an approved manner by a licensed
arborist as soon as final clearing has been completed.
After construction is completed, temporary barriers,
surplus materials and all trash, debris and rubbish must
be removed from the site. Backfill must be clear of
building material, stone, and rubbish.
• All possible safeguards, as determined by a licensed
arborist, should be taken to minimize effects from construction on remaining trees and to provide optimum
growth conditions. Existing trees that do not survive
require replacement planting on a 1:1 basis.
• A Vegetative Management Plan prepared by a professional is required in accordance with requirements in
the Chesapeake Bay Critical Area Act and the State
Forest Conservation Act.
• Plans for trees and landscaping have to be prepared
by registered landscape architect. Tree planting sizes
noted in the manual are:
 Deciduous Shade Trees
 Size: 2 – 2 ½ inch caliper
 Minimum clear branch height: 7 feet in areas of
pedestrian or vehicular circulation
 Surface rooted trees shall not be used in closed
soil conditions or within 10 ft. of pavement
areas.
 Trees that may only be used in a reforestation or
large area condition: Eastern black walnut, black
locust, tulip poplar, weeping willow, box elder,
silver maple.
 Ornamental (understory) trees:
 Size: 1 1/2 - 1 3/4 inch caliper
 Spacing: to be consistent with species and use
 Evergreen Trees
 Size: 6 ft. height
 Spacing: to be consistent with species and use

Requirements, Procedures & Approvals
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Anne Arundel County

• Existing single-family residential lots and agricultural development in the RA zone.
• Residential subdivisions of five lots or less not
involving the following site conditions: rear
orientations to public roads; flag lot driveways;
storm water management facilities; scenic or
historic roads and associated views; and historic
properties.
• Sites located in an overlay zone or town center
where other sections of the county code supersede the manual

Exceptions/Exemptions

• Tree Canopy Coverage Ordinance (under Subtitle 25, which
covers trees and vegetation)
• Revised in 2010
• Emphasis:
 Preserve, maintain, enhance, and restore tree canopy coverage on developed and developing sites for the benefit of
County residents and future generations.
 Establish procedures, standards,and requirements to
minimize loss of tree canopy coverage before, during, and
after construction or other land disturbing activities.
 Establish procedures, standards and requirements for the
provision of tree canopy coverage.
• Applies to development plans and grading permits affecting
sites that are 40,000 square feet or greater and contain a
total of 10,000 square feet of woodlands or specimen trees.
• Applies to all development that requires a Tree Conservation
Plan or Letter of Exemption, all activities of a unit of County or
municipal government. Plans must be prepared by qualified
professional (licensed forester, landscape architect, certified
arborist or other licensed tree expert.)
• Building & Grading Permits Guide
 Policy is addressed during the development review and
permitting processes. Applicant for Grading/Site Development Permit must submit either an approved Type II Tree
Conservation Plan (TCP) or a Letter of Exemption from the
Woodland Conservation Ordinance.
 Type II Tree Conservation Plans (TCP) and requests for Letters of Exemption are reviewed by M–NCPPC, Countywide
Planning Division, Environmental Planning Section.
 Must have a landscape plan, or if a landscape plan is not
required, a Type 2 Tree Conservation Plan may be used to
demonstrate conformance with this Division. All plans and
associated information must be prepared per the Technical
Manual.
 Submittals must be prepared and stamped by a qualified
professional.

Key Features
• Tree Canopy Coverage Requirements
 Must be met on project site unless a variance has
been approved by Planning Board.
 All activities that require a grading permit must
provide specified tree canopy percentages even
if application meets criteria for exemption.  Tree
canopy coverage requirements are based on the
gross tract area.
• If a project or activity cannot qualify for a Letter of
Exemption based on the criteria noted above, the
applicant will be required to submit a Forest Stand
Delineation and Type II Tree Conservation Plan to
the Environmental Planning Section for review and
approval prior to applying for a Grading Permit. The
approved plan must be submitted as part of the permit
application documents.
• Tree removal: No permit required but there stringent
replacement requirements based on zoning and other
factors.
• Requirements are set by zone and are anywhere from
15% to 50% canopy replacement of the net tract area
being developed.  
• Calculations for replacement are included in a worksheet in the PG County Technical Manual supporting
their legislation.   
• Maintenance is required. Survival check once annually
(May-September)
• Tree canopy requirements range from 10% to 15%
of the net tract area being developed.  Zones R-O-S,
O-S, R-A are exempt.   Existing trees on a site count
toward the tree canopy requirement.  Specimen, champion and historic trees may be credited by counting
twice the square footage of the critical root zone of the
tree if they are not in a designated Woodland Conservation Area and if the site has been designed to ensure
long-term survival.
• Has fee in lieu for off-site planting.
• On-site preservation is first on list of priorities for
Woodland Conservation Act and the tree canopy requirements for the tree ordinance say that all activities
related to canopy requirements have to be met on-site
unless a variance is approved by the Planning Board.

Requirements, Procedures & Approvals

Table 3.5 Comparison of Local Tree Protection Ordinances

Prince Georges County

• The total tract area of all lots or parcels included in the permit is less than 40,000 square
feet and there is not a previously approved TCP.
• There are less than 10,000 square feet of existing woodlands on the lots or parcels and there
is not a previously approved TCP.
• Less than 5,000 square feet of woodland will
be disturbed to complete the project and there
is not a previously approved TCP. This exemption is not permitted when a Preliminary Plat of
Subdivision will be needed for the subject lots or
parcels.
• The property is located in the Chesapeake Bay
Critical Area. Projects in the Critical Area have
more stringent requirements that must be met.

Exceptions/Exemptions

• What recourse is there for a homeowner if the permit is denied?
• What decision-making matrix will be used to evaluate a removal
application? Tree hazard assessment is difficult, and there is
a wide variation even among professional arborists as to the
hazard level of a tree.
• For a building permit, will the city forester review the plans
to evaluate impacts on trees? Will the impact of construction
on the abutting property owner’s trees be addressed? Will all
building and landscape grading permits be reviewed by the city
forester?
• What are the fines for failing to comply with the ordinance?
• What is the liability for the city if a permit for removal is denied,
and then the tree fails and causes significant property or
physical damage to a person?
• What type of reforestation will be required of the property
owner? Must any replanting be done on their property, or will
there be off-site planting locations?
• Will the new plantings be inspected by the city forester for
proof of compliance? Will the property be revisited at the end
of the growing season to check that the young tree survived
transplanting?
• Will the property owner be required to tell who is doing the
tree work on their property so the city forester can be sure the
company is licensed to work in the state of Maryland?
Other ordinance considerations include invasive species prohibitions,
conflict resolution procedures (street trees, sidewalks, and utilities),
minimum technical standards for utility ROW trimming, and insect
and disease control for public and private trees to protect City
resources.
Writing a municipal tree ordinance involves many decisions that have
significant repercussions on private property rights, city staffing, and
city finances. There is no one-size-fits-all ordinance that is right for
every community. The first step in writing an ordinance is to decide
what the overarching goal of the ordinance should be. Is it to preserve
Bowie’s largest trees or to institute a no net loss policy for the urban
tree canopy? Is it to preserve and enhance the city’s waterways or
air quality? This primary decision will serve as the foundation for a
future ordinance. AES also suggests that informed representatives of
other local and regional municipalities who have implemented strong
tree ordinances be contacted to discuss their experiences—successes
as well as issues and unintended consequences.
The International Society of Arboriculture and the US Forest Service
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have websites that discuss policy issues surrounding tree ordinances.
They stress the importance of the ordinance being part of a greater
urban forestry management plan. Other important facets include
having flexibility in decision making and building the ordinance
with plenty of community support. The International Society of
Arboriculture has an excellent interactive publication that helps
decision-makers craft an ordinance that is appropriate for their
community and gives sample verbiage for different sections of the
tree code. Resources that include sample ordinances and ordinance
building websites are provided in the Appendix.
AES recommends that the City of Bowie revise the street tree
ordinance so that it supports the overarching goal of enhanced
urban forestry management. AES further recommends that the
Environmental Advisory Committee explore opportunities for an
enhanced ordinance that protects the City’s largest or most historic
trees, whether they are on public or private property, similar to the
District of Columbia’s Special Tree Preservation Program. A code
revision should incorporate the following:
• Adopt a No Net Loss policy for street trees and other publicly
owned trees—every public tree that is removed shall be
replaced by a tree of sufficient size (minimum 2” caliper). If
a tree is removed in a location in which it is not feasible to
replant, a new tree shall be planted in a nearby void space.
• Clarify City ownership of the trees and shrubs located in the
ROW. Eliminate the requirement that abutting property
owners are responsible for maintenance of trees located in
the ROW. Since the City owns the trees, the City should have
responsibility for maintaining the trees with respect to safety,
pedestrian and vehicular access, and risk management.
• Adhere to state laws that involve trees, such as the Maryland
Roadside Tree Law and the Licensed Tree Expert Law. Require
city review of each building permit to make sure it complies
with the Maryland Roadside Tree Law regulations.
• Establish best management practices for protection of trees
on or adjacent to construction sites. Ensure protections are
maintained for the entire duration of construction activity.
AES also recommends that the City’s urban forest be officially
designated as infrastructure that must be protected and maintained.

Public Education and Engagement
Successful urban forestry programs depend on strong public support.
Public attitudes can have a significant influence on many aspects
of urban forestry from municipal budgeting to integration of tree
programs into social infrastructure to community identity (Sommer
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et al. 1994; Barro et al. 1997; Summit and McPherson 1998). In a
study of citizen willingness to support urban forestry, Zhang and
Zheng (2011) found that, in general, people like trees and agree
that trees provide certain community benefits. However, perceived
negative impacts of trees, e.g., potential property damage, also
influence public attitudes, and homeowners who rate perceived
negative impacts highly are much less likely to have or want trees on
their property. Interestingly, the majority of respondents (80–90%)
strongly agreed that tree ordinances should be required on public
property and new construction sites, but only 30% strongly agreed
that tree ordinances should be applied to privately owned yards,
suggesting that homeowners prefer more flexibility to manage their
own property.
City staff have provided anecdotal information about resident
attitudes for the current report, however, the City would benefit from
actual data generated by a survey of residents’ opinions about and
knowledge of tree-related issues. Surveys can be done by telephone,
mail in questionnaires, or internet-based instruments. Questions to
address in a survey include
• perceived importance of urban trees on personal and
community property;
• perceived benefits and negative features of urban trees and
forests;
• attitudes to public funding of urban forests and the variety of
sources of funding;
• level of participation in community forestry activities;
• willingness to donate money or volunteer time to urban tree
activities; and
• priorities for urban forestry programs.
Resident opinions and knowledge can also be assessed through public
forums, such as meetings and focus groups.
With a better understanding of public attitudes and level of knowledge,
it becomes possible to craft well-focused public education programs.
The major goals of these education efforts should be to
• increase residents’ awareness and knowledge of Bowie’s urban
forest.
• foster the interest of residents in the protection and
enhancement of Bowie’s urban forest, including trees on private
land.
• involve residents in caring for Bowie’s urban forest.
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Stewardship on Private Land
In general, urban forestry has focused on public land, in part because
attempting to “green” private land with a multitude of individual
property owners presents considerable challenges. For example, a
surprising number of citizens object to having large trees on their
property. Nonetheless, residential properties in Bowie represent a
significant portion of existing and potential urban forest, as described
previously in this report. Ordinances can be used to protect trees on
private land and require plantings as part of the land development
approval process. However, AES recommends that Bowie develop a
proactive urban forest stewardship program targeted specifically to
private land owners in existing neighborhoods. Important elements
in such a program include both education and incentives.
Education
A wide range of programs have been developed throughout the
country to facilitate community forestry and stewardship (a list of
resources is provided in the Appendix). These programs—provided
free of charge—may include workshops and training on tree
selection, planting, and care; videos; seedlings to plant at home;
informational pamphlets; and/or technical materials such as native
plant guidebooks. Schools are often an effective starting point for
community education since children will bring what they learn home
to their parents, and school-based projects can be developed into
family activities. Flyers containing specific information can be mailed
in conjunction with other municipal mailings.
Particular attention needs to be paid to the concerns of homeowners
who generally do not want canopy trees on their property. Educational
materials need to address perceived negative impacts of trees, as
well as their benefits.
Incentives
Many communities have experimented with various incentives to
increase stewardship of forest resources. For homeowners who
are already favorably inclined, technical assistance, networking
opportunities, and/or community recognition may be the elements
that motivate further action.
• Technical assistance can range from a specific webpage on the
City’s site to volunteer collaborative relationships with forestry
professionals at the county, state, or federal level who will be
available to help address on-site issues and questions.
• Networking offers an opportunity to meet and share ideas or
concerns and generate mutual support and encouragement.
• Recognition can occur through an annual awards program that
recognizes sustained and thoughtful care of community trees
by individuals and/or neighborhoods.
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Financial incentives also encourage private landowners to plant trees
on their property. In fact, studies indicate that financial assistance
is the most effective way to promote urban forestry programs
(Wray and Prestemon 1983; Studer 2003; Straka et al. 2005). These
incentives can range from free or low cost seedlings or other native
tree stock to financial rebates or reduced fees offered by utilities
or local governments. Tree seedling giveaways may be coupled
with educational programs and may also coincide with nationally
recognized days such as Arbor Day or Earth Day.
Potential incentive programs include
• Beautiful Drives Program Homeowners would request that the
City plant a street tree on their property near the right-of-way, in
exchange for an easement to the City access and maintenance.
Purchase and installation costs would be paid by the City;
routine maintenance would be provided by the homeowner
under the agreement with the City.
• Shady Lanes Program Using volunteer labor, trees would
be planted within the public right-of-way in front of a City
residence. Homeowners sign up via City website or by calling
the Planning Department to enroll in the program.
• “Greener Bowie” Homeowner Planting Program Rebates would
be given by the City for homeowners who plant a new tree on
their lots.
Other incentives to consider include cost sharing assistance, tax
credits, expanding urban forest mitigation banking eligibility,
donations and sponsorship, and grants.
Cost-Sharing Assistance
To encourage private property tree planting, the City might develop
a cost-sharing program to subsidize homeowner efforts. Cost shares
could be 50:50, 60:40, or some other ratio that is attractive enough
to motivate homeowners to plant larger (1.5 – 2” cal.) material (this
is similar to the proposed Greener Bowie Homeowner Planting
Program, though not 100% reimbursement). Funds for cost sharing
might come from the general municipal budget, fines from ordinance
violations, tree removal permit mitigation fees, grants, corporate/
local business sponsorships, and partnerships with utilities.
Area nurseries could participate by offering discounted trees.
Residents should also be encouraged to participate in the Marylanders
Plant Trees program, part of the Smart, Green & Growing initiative.
The Marylanders Plant Trees program offers $25 coupons toward the
purchase of native trees costing $50 or more, which are redeemable at
nearly 70 nurseries across the state. Residents can register every tree
they plant to become eligible for prizes, and to see the environmental
benefits of their tree through interactive maps and charts available at
http://www.trees.maryland.gov/index.asp.
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Tax Credits
Although not directed at homeowners, the Federal Reforestation
Tax Credit provides a precedent for a tree planting tax credit for
private landowners. Providing residents with tax credits for carbon
dioxide emission reduction, energy conservation (properly located
and planted shade trees), storm water management, air pollution
mitigation, and other green infrastructure can help to incentivize tree
planting on private property.
Urban Forest Mitigation Banking
The Maryland Forest Conservation Act (FCA) requires residential and
commercial developers to replace trees cut during development. If it
is not possible to plant trees on the construction site, the developer
may
• buy forest mitigation credits generated by landowner “forest
mitigation banks,”
• pay a fee to the county that may then be used to buy forest
mitigation credits generated by landowner “forest mitigation
banks,” or
• pay landowners for the opportunity to plant trees on a portion
of their property through “off-site mitigation.”
Donations and Sponsorship
Some residents may prefer not to add trees to their own property, but
would contribute to tree planting efforts elsewhere in the city. AES
recommends creation of a sponsorship program. The sponsor’s fee
would include costs for purchase, installation, and, possibly, a longterm maintenance period for a tree planted in a City park. Sponsors
would receive public recognition (e.g., a small plaque at the base
of the tree, a certificate, announcement in the local media or City’s
website). A program of this type instituted in West Haven, CT, in 2003
has resulted in the planting of 170 trees.
Grants
In general, grants for community and urban forestry are targeted to
projects on public lands. However, grants received by the City for
public lands stewardship could free up municipal funds and allow
the City to reallocate money to support programs for homeowners
(rather than simply putting the savings back into the general fund).
Maryland Urban and Community Forestry Committee (MUCFC)
Grants Program
Administered by the Maryland Department of Natural Resources,
the MUCFC grants program helps community groups fund tree
planting and education projects statewide to enhance Maryland’s
urban forest. Community tree projects may be organized via schools,
service organizations, homeowner organizations or other volunteerB o w i e U rb a n G r e e n i n g S t r at e g y
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based groups. The tree planting/educational projects must be
located on public lands in parks, metropolitan areas, cities or towns.
The maximum grant awarded per project is $1,500. Information is
available at http://www.dnr.state.md.us/forests/programs/urban/
MUCFCgrant.asp.
John S. Ayton State Forest Tree Nursery Seedling Program
Administered by the Maryland Department of Natural Resources,
this program enables homeowners and landowners owning at least
one quarter acre to purchase tree seedlings from the State Nursery
for conservation purposes, including general reforestation, wildlife
habitat enhancement, erosion control, windbreaks and wood
production and Christmas tree production. The minimum order is
250 pine or 100 hardwood seedlings. Prices vary by species. Orders
are generally taken in the fall and winter and delivered in early spring.
United Parcel Service shipment provides door to door delivery of
the seedlings during March and April or orders can be picked up at
the nursery in Preston. Information is available at http://www.dnr.
maryland.gov/forests/nursery.
American Forests Global ReLeaf Grant Program
Prince George’s County participates in American Forests Global ReLeaf
Grant Program, which provides funding to community organizations
and municipalities for planting projects in public spaces. Projects that
have received funding in the past include tree plantings within parks
and playgrounds, memorial plantings, tree plantings along streets and
reforestation projects along streams. The County encourages planting
low-maintenance, native-tree species that thrive in Maryland’s
climate and are resistant to the effects of drought.
Chesapeake Bay Trust Community Greening Grant Program
The program is designed to help Maryland communities implement
greening plans that increase tree canopy, reduce stormwater runoff,
improve air quality, and enhance the quality of life in Maryland’s
communities. Grants will be awarded to local governments, nonprofit
organizations, and neighborhood associations for on-the-ground
restoration and other activities that support the implementation of
an adopted plan to green communities in Maryland.
The program seeks two types of applicants:
1. Those who are in the process of developing or who have
developed a comprehensive greening program in conjunction
with a local government.
2. Neighborhoods and communities who have prioritized tree
planting and community greening as a goal.
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Deadline: 5 p.m., December 9, 2011
Maximum Grant Requests:
Tree Canopy Plan track: $35,000
Neighborhood Greening track: $15,000
Submit Application: Online Grants System
http://www.cbtrustgrants.org/index.jsp
Maryland Department of the Environment State Revolving Fund –
Water Quality Financing Administration (WQFA)
The Maryland Water Quality Financing Administration (WQFA)
provides financial assistance in the form of low interest rate loans
and/or grant funding for clean water and drinking water capital
projects across the State. The program funds up to 50% of project
costs as loan-forgiveness/grant. There is no maximum limit on
funding requests. Interest on loans is 50% of market interest rate,
with a 20-year term provided the Owner has a revenue stream for
loan repayment. A number of projects are funded as grants, based
on priority ranking, in each funding cycle.
Eligible types of projects include:
• water quality point source projects
• drinking water projects
• non-point source pollution control projects
• septic system upgrade projects
Eligible green infrastructure projects include practices that manage
and treat stormwater and that maintain and restore natural hydrology
by infiltrating, evapotranspiring and capturing and using stormwater,
such as:
• green streets
• water harvesting and reuse programs or projects
• wet weather management systems for parking areas
• hydromodification to establish or restore riparian buffers,
floodplains, wetlands and other natural features
• downspout disconnection
• comprehensive retrofit programs designed to keep wet weather
out of all types of sewer systems using green infrastructure
technologies and approaches;
• implementation of comprehensive street tree or urban forestry
programs
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Assistance with completing an application may be obtained from the
State Revolving Fund Division, Water Quality Financing Administration,
by calling 410-537-3119 and asking for a SRF Funding Coordinator.
http://www.mde.state.md.us/programs/Water/QualityFinancing/
Pages/Programs/WaterPrograms/water_quality_finance/index.aspx

Staff Resources
Achieving sustainable urban forestry goals is a difficult and
multifaceted process. Success would be more likely if there was a
staff member who had responsibility for managing the many aspects
of the program and coordinating volunteer and City staff. AES
recommends that the City of Bowie have an urban forest planner on
staff (full or part time) whose responsibility it would be to oversee
the planning for the City’s urban forest and coordinate efforts to
increase the urban tree canopy. This person would review building
plans, work with appropriate departments to further understand the
urban forest and identify areas that would benefit from tree planting.
In addition, the urban forest planner would work with the EAC and
other volunteer groups to implement strategies necessary to achieve
the UTC goal. Using the performance-based criteria and indicators,
the urban forest planner could identify and implement strategies to
improve the City’s urban forest in all of the identified criteria.
Another role the urban forest planner could perform is to involve
more residents in the establishment and care of the urban forest,
especially City-owned trees. A good model for citizen involvement
is the Tree Stewards program in Arlington and Alexandria, VA. The
Tree Stewards program is a statewide training program sponsored
by the Virginia Urban Forest Council. Prospective Tree Stewards
are trained by professionals in many aspects of young tree care and
establishment, and then work collectively to raise awareness of the
urban forest, conduct tree planting events, and do basic tree pruning
for newly established trees. The Arlington–Alexandria, VA Tree
Stewards website is: http://treestewards.org/.
Finally, the urban forest planner would work with the community
forester to maintain, update, and expand the tree inventory
database. Park trees could be inventoried, natural areas categorized
and documented, and planting spaces identified along city ROWs.
Budgetary concerns may make it difficult to add staff, but the addition
of a staff member whose task it is to manage the urban forest as a
whole would go a long way in ensuring the successful accomplishment
of an enhanced urban tree canopy.
In addition, AES recommends that current staff responsible for urban
forest management receive on-going training and certification, if
available, in best management practices.
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Implementation: Phasing
Implementation of the recommendations in this report will require a
multiphased approach over a number of years. Phasing decisions will
depend on several inter-related factors, including:
• City priorities;
• available resources (budgetary, labor, equipment, etc.);
• complexity of tasks;
• communication and coordination between various municipal
departments; and level of community support.
Table 3.6 presents a matrix of recommendations with possible
timeframes for implementation.

Conclusion
The recommendations in this Urban Greening Strategy are just the
beginning of a long-term process to protect and enhance Bowie’s
important and valuable urban forest resource. The report presents a
framework to help guide this process, however, many specific details
and new ideas will no doubt arise from community engagement
and interaction among departments and agencies. Flexibility and a
willingness to adapt strategies over time based on new information
and changing conditions will also be needed to achieve success in the
long run. The result will be a well-managed and maintained urban
forest that will provide important benefits for city residents well into
the future.
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c. Designate Bowie’s urban forest as essential infrastructure to be protected and maintained.

• Develop invasive species prohibitions; conflict resolution procedures for street trees, sidewalks, and utilities; minimum technical standards for
utility ROW trimming; and insect and disease control for all trees public or private

• Establish best management practices for protection of trees on or adjacent to construction sites.

• Require City review of each building permit to ensure compliance with the Maryland Roadside Tree Law.

• Clarify City ownership of trees and shrubs located in the ROW. Eliminate the requirement that abutting property owners are responsible for
maintenance of trees located in the ROW.

• No net loss policy to include privately owned trees

• No net loss policy to include other publicly owned trees

• No net loss policy for street trees

b. Develop street tree ordinance that supports urban forestry management goals. Incorporate the following provisions:

a. Determine tree ordinance goals

3. Planning & Development Policies

• Establish timeframe for implementation

• Prioritize tasks

• Identify responsible parties within and across city, county, state departments

• Provide a framework for specific enforcement mechanisms (e.g., ordinances)

• Incorporate metrics to track changes and measure performance

• Identify best management practices

• Identify needs for additional/on-going data collection and analysis

on public and private land. The plan should

b. Develop detailed urban forest management plan that identifies specific goals, policies, and actions for all components of Bowie’s urban forest

a. Adopt performance-based criteria and indicators to set goals and measure progress

2. Urban Forest Management Plan

d. Conduct field assessments of potential planting sites (private property and ROW)

c. Prioritize streets within priority neighborhoods for tree planting efforts

b. Prioritize neighborhoods for tree planting efforts

a. Set overall UTC goal; adjust as needed based on new information

1. Urban Tree Canopy Goals

Task Description

Table 3.6 Action Matrix
1

2

3

Year
4

5

b. Provide training and certification in best practices for staff responsible for urban forest management (on-going)

a. Add an urban forest planner to staff to oversee planning for the City’s urban forest and coordinate efforts to increase the urban tree canopy

5. Staff Resources

h. Foster the creation of neighborhood-level groups to participate in urban forestry efforts

g. Explore partnerships with landscape & tree care businesses to support City goals and standards

f. Explore partnerships with large private and institutional landowners to increase support for tree planting

e. Develop incentive programs to encourage residents to plant trees on their property

d. Work with public and private schools to develop urban forest education materials for students

c. Develop homeowner education programs on tree preservation, planting, and maintenance

b. Hold public meetings and focus groups to determine public attitudes and priorities for urban forestry programs

a. Conduct surveys to determine resident opinions about and knowledge of tree-related issues

4. Public Education & Engagement

Task Description

Table 3.6 Action Matrix
1

2

3

Year
4

5

Data Sources: City of Bowie Planning and Economic Development Dept.;
Maryland-National Capital Park and Planning Commission

Figure 3.1 Neighborhood Development Year
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Figure 3.2 Neighborhood UTC Priorities
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5 Appendix
Resources
TREE PROTECTION ORDINANCES
International Society of Arboriculture
Tools and resources for citizens and local governments interested in
developing, revising, or evaluating local tree ordinances. Describes
how tree ordinance development can be integrated with an
overall community tree management program. Includes annotated
examples of effective tree ordinance provisions used throughout the
country, as well as detailed descriptions of practical methods used to
monitor community tree resources, tree management activities, and
community attitudes.
http://phytosphere.com/treeord/treeord.pdf
Supplementary list of resources from ISA:
http://www.isa-arbor.com/membership/resources/memb_UAA_
TreeCareOrdinances.pdf
ConservationTools.org
A clearinghouse for conservation and land planning information
managed by the Pennsylvania Land Trust
http://conservationtools.org/libraries/1/library_items/590-A-GuideTo-Developing-A-Community-Tree-Preservation-Ordinance
Environmental Law Institute
Environmental land planning organization that has published a
number of books on sustainable land use planning, including “NatureFriendly Ordinances,” by J. M. McElfish (2004)
www.eli.org
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Town of Chevy Chase Tree Ordinance
http://www.townofchevychase.org/assets/documents/pdfs/trees/
tree.pdf
Sample Ordinances from Cities and Towns
On-line ordinance clearinghouses that make it easy to search for
specific words or phrases within a given ordinance:
General Code Publishers
www.generalcode.com/webcode2.html
LexisNexis Municipal Codes
http://municipalcodes.lexisnexis.com
American Legal Publishing Corporation
http://www.amlegal.com/library
Municipal Code Corporation
www.municode.com
http://www.municode.com/resources/code_list.asp?stateID=49
URBAN AND COMMUNITY FORESTRY RESOURCES
USDA Forest Service Urban and Community Forestry Programs
Provides technical, financial, educational, and research services
to states, cities, and nonprofit groups so they can plant, protect,
maintain, and utilize wood from community trees and forests to
maximize environmental, social and economic benefits.
http://www.fs.fed.us/ucf/
http://www.na.fs.fed.us/urban/inforesources/
Urban Forestry Index
The Urban Forestry Index (UFind) is a database of current and historic
urban forestry and arboriculture publications and other media that
can be searched by topic, author, title, description, or keyword.
Through the cooperative efforts of the USDA Forest Service, University
of Minnesota, and TreeLink, this database is continuously updated
and made available on the web.
http://www.urbanforestryindex.net/

B o w i e U r ba n G r e e n i n g S t r at e g y
68

Maryland DNR Forest Service Urban and Community Forestry
Program
State agency responsible for the management and protection of
Maryland’s urban forestry resources. The group within the Forest
Service with direct oversight of these resources is called the Urban
and Community Forestry Program.
http://www.dnr.state.md.us/forests/programs/urban/
TreeLink
Provides information networking and communications tools for
urban forestry professionals, nonprofits, government, academics,
researchers and the public at large. This includes resources for
education and public policy, best practices, access to research on
all aspects of tree and forest biology, planting guides, volunteer
opportunities, listserves and links to other tree-related organizations,
information and activities.
http://treelink.org/
TreeBank
Enables local community funds for tree planting, care and education
through cooperative marketing with a plug-and-play donation system.
TreeBank donors self-direct their contributions to the local TreeBank
“branch” in their communities of choice.
http://www.itreebank.org/
EDUCATION AND PROMOTIONAL MATERIALS
Urban and Community Forestry Appreciation Toolkit
http://www.na.fs.fed.us/urban/inforesources/ucftoolkit/ucftoolkit.
shtm
Trees Pay Us Back Campaign
http://www.na.fs.fed.us/urban/treespayusback/index.shtm
Trees in our Cities – PowerPoint Presentation
http://www.na.fs.fed.us/urban/treespayusback/vol2/page6.html
International Society of Arboriculture Community Resources
Fact sheets about the value and benefit of trees, tree planting
guidelines, and other educational resources.
http://www.treesaregood.org/
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TREE CARE AND PROTECTION
Tree Owner’s Manual
http://www.na.fs.fed.us/urban/treeownersmanual/index.shtm
How to Prune Trees
http://www.na.fs.fed.us/spfo/pubs/howtos/ht_prune/prun001.htm
Right Tree ̶ Right Place Tree Care Poster
http://www.treelink.org/docs/appleton_posters.php
Anti-topping Campaign
http://www.mocommunitytrees.com/treetopping.html
Arbor Day Storms Media Kit
Information about how communities and individuals can save
damaged trees after violent storms
http://www.arborday.org/media/stormrecovery/
Urban Watershed Forestry – Urban Tree Planting Guide
http://www.na.fs.fed.us/watershed/publications.shtm
USDA Forest Service Forest Health Protection Program – Insect and
Disease Pest Factsheets
http://www.na.fs.fed.us/fhp/index.shtm
BUILDING A TREE PROGRAM
A Guide for Municipal Tree Commissions
http://www.dcnr.state.pa.us/forestry/pucfc/publications.html
Dialogue on Diversity
http://www.na.fs.fed.us/spfo/pubs/uf/diversity_rpt/diversity_
report.pdf
Assessing Tree Resources
i-Tree
State-of-the-art, peer-reviewed software suite from the USDA Forest
Service that provides urban forestry analysis and benefits assessment
tools. i-Tree Tools help communities of all sizes to 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/
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National Forest Health Monitoring Program
A statewide street tree monitoring pilot study initiated by the USDA
Forest Service, the National Forest Health Monitoring Program to
help fill data gaps in what is presently known (or unknown) about
this segment of urban forests. The objective of the pilot was to
demonstrate the feasibility and utility of statewide street tree
assessment and monitoring. Results presented within this report
document baseline street tree conditions in two comparative studies
in Maryland and Massachusetts. Refinement of the methods used in
these pilot studies will result in a statewide data collection protocol
that can be used to assess and monitor street trees and detect
changes in their condition, status, and health.
http://na.fs.fed.us/pubs/fhm/street_trees/md_ma_street_tree_
proj_hr.pdf
A Volunteer Manual: Conducting Street Tree and Urban Forest
Resource Inventories
http://phytosphere.com/treeord/treeord.pdf
URBAN FORESTRY PLANNING
Road to a Thoughtful Street Tree Master Plan
http://www.forestry.umn.edu/extension/urban_com/Street%20
Tree%20Manual.REVISED_2008.pdf
Managing Natural Resources: A Guide for Municipal Commissions
http://pubs.cas.psu.edu/FreePubs/pdfs/uh189.pdf
Urban Forestry South
http://www.urbanforestrysouth.org/resources/management-plans
Ontario Urban Forestry City of Oakville
Oakville, Ontario has a highly integrated urban forestry management
plan, a strong tree ordinance and a well-designed rubric for
determining whether a permit for tree removal should be approved.
http://www.oakville.ca/forestry.htm
Human Dimensions of Urban Forestry and Urban Greening,
University of Washington
Clearinghouse for research on the social and economic and health
benefits of urban forests. Has factsheets on the socioeconomic
benefits of trees.
http://www.naturewithin.info/
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RECOGNITION PROGRAMS
Maryland PLANT Community - Awards Program
People Loving And Nurturing Trees (PLANT) is a statewide award
program to recognize communities for their tree planting and tree care
efforts. Communities range from schools, homeowner organizations
and parks to metropolitan areas, cities and towns. There are four
PLANT award levels: Bronze, Silver, Gold, and Green. Successive levels
require more formalized tree care activities. Although a community
may remain at any level for an unlimited number of years, the goal of
the program is to encourage a community to grow through the award
levels by strengthening their commitment and care for their urban
trees.
http://www.dnr.state.md.us/forests/programs/plantinfo.html
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iTree Data
Average Annual Benefits of Bowie Street Trees by Species ($/tree)
Species
Red maple

Energy

CO2

Air
Quality

Stormwater

Aesthetic/
Other

Std.
Error

Total

9.48

1.54

1.36

13.32

70.99

96.69

(N/A)

American sycamore

22.76

3.66

- 6.44

37.67

144.42

202.08

(N/A)

Norway maple

18.50

3.05

- 3.67

26.37

130.96

175.21

(N/A)

Honeylocust

20.93

3.36

- 5.43

33.17

134.58

186.62

(N/A)

Pin oak

12.63

2.11

- 2.10

17.06

98.23

127.93

(N/A)

Zelkova sp.

3.73

0.60

0.03

3.47

37.14

44.98

(N/A)

Callery pear

12.12

1.66

2.77

11.59

46.79

74.94

(N/A)

Silver linden

3.91

0.63

- 0.12

4.00

37.52

45.94

(N/A)

Willow oak

11.95

1.96

- 2.30

16.92

89.70

118.23

(N/A)

Green ash

3.83

0.62

- 0.07

3.81

36.25

44.43

(N/A)

Silver maple

36.14

6.17

5.54

53.32

158.00

259.18

(N/A)

Oak sp.

11.59

1.76

- 3.90

20.69

67.60

97.74

(N/A)

Eastern white pine

25.81

3.38

5.52

36.40

77.82

148.93

(N/A)

Ash sp.

33.24

5.22

- 11.17

59.32

193.06

279.66

(N/A)

Sugar maple

13.06

1.56

1.85

15.74

63.51

95.72

(N/A)

Common crapemyrtle

7.53

0.53

1.50

5.57

18.32

33.45

(N/A)

OTHER STREET TREES

11.54

1.61

0.17

15.11

48.97

77.40

(N/A)
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Average Annual Benefits of Bowie Street Trees by Species
Species

Energy

CO2

Air
Quality

Stormwater

Aesthetic/
Other

Total ($)

Std.
Error

% of
Total
$

Red maple

26,677.20

4,343.57

3,816.26

37,462.72

199,694.86

271,994.61

(±0)

14.48

American
sycamore

36,144.97

5,816.19

- 10,219.41

59,813.90

229,340.93

320,896.58

(±0)

17.09

Norway maple

28,936.58

4,767.63

- 5,744.93

41,238.74

204,826.53

274,024.56

(±0)

14.59

Honeylocust

25,576.33

4,109.59

- 6,634.90

40,536.57

164,459.40

228,046.99

(±0)

12.14

Pin oak

13,946.32

2,334.23

- 2,320.94

18,833.46

108,441.28

141,234.36

(±0)

7.52

Zelkova sp.

3,108.31

502.31

25.75

2,893.45

30,935.70

37,465.52

(±0)

1.99

Callery pear

8,826.88

1,211.77

2,017.75

8,439.02

34,064.22

54,559.64

(±0)

2.91

Silver linden

2,681.39

432.60

- 85.21

2,742.07

25,701.05

31,471.90

(±0)

1.68

Willow oak

7,360.54

1,210.17

- 1,419.27

10,423.54

55,257.35

72,832.34

(±0)

3.88

Green ash

2,289.33

371.47

- 41.81

2,275.59

21,674.65

26,569.24

(±0)

1.41

19,625.96

3,348.39

3,008.75

28,954.82

85,794.13

140,732.05

(±0)

7.49

Oak sp.

5,959.10

902.33

- 2,006.87

10,636.94

34,746.78

50,238.27

(±0)

2.68

Eastern white
pine

6,013.39

787.37

1,286.93

8,482.26

18,131.36

34,701.31

(±0)

1.85

Ash sp.

6,016.74

945.49

- 2,022.38

10,736.14

34,943.36

50,619.35

(±0)

2.70

Sugar maple

2,298.46

275.04

324.79

2,770.92

11,177.00

16,846.20

(±0)

0.90

Common
crapemyrtle

1,235.19

87.37

245.90

913.75

3,004.05

5,486.27

(±0)

0.29

17,933.21

2,503.45

265.65

23,484.17

76,098.54

120,285.02

(±0)

6.40

214,629.91

33,948.96

- 19,503.93

310,638.06

1,338,291.19

1,878,004.19

(±0)

Silver maple

OTHER STREET
TREES
CITYWIDE TOTAL

100.00
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Total Annual Benefits, Net Benefits, and Costs for Bowie Street Trees
Benefits
Energy

Standard
Error Total

Total ($)
214,630

(N/A)

$/Tree

Standard
Error Per
Tree

14.20

(N/A)

$/Capita

Standard
Error Per
Capita

3.72

(N/A)

33,949

(N/A)

2.25

(N/A)

0.59

(N/A)

Air Quality

- 19,504

(N/A)

- 1.29

(N/A)

- 0.34

(N/A)

Stormwater

310,638

(N/A)

20.55

(N/A)

5.39

(N/A)

CO2

Aesthetic/Other
Total Benefits

1,338,291

(N/A)

88.53

(N/A)

23.20

(N/A)

1,878,004

(N/A)

124.24

(N/A)

32.56

(N/A)

Cost*
Planting

0

0.00

0.00

Contract Pruning

0

0.00

0.00

Pest Management

0

0.00

0.00

Irrigation

0

0.00

0.00

Removal

0

0.00

0.00

Administration

0

0.00

0.00

Inspection/Service

0

0.00

0.00

Infrastructure Repairs

0

0.00

0.00

Litter Clean-up

0

0.00

0.00

Liability/Claims

0

0.00

0.00

Other Costs

0

0.00

0.00

Total Costs
Net Benefits
Benefit-cost ratio

0
1,878,004

0.00
(N/A)

124.24

0.00
(N/A)

32.56

(N/A)

0

*Cost data were not available for inclusion in the iTree calculations.
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