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Objectives
The primary goal of this project is to assist the client, Plan-It Geo, evaluate their previous canopy
assessments and local urban forestry management plans for effectiveness. Specific objectives include:
1. Review current urban forest management plans in order to:
- Determine how equitably trees are distributed across the urban landscape.
- Determine the resilience of management plans to future conditions regarding climate
change, water availability, population growth, and economic uncertainty.
- Determine how urban forestry programs and municipal sustainability and climate action
plans are incorporating greenhouse gas reduction goals in California.
2. Provide recommendations for the client to help cities looking to improve urban forest
management plans to account for equity and future conditions.

Significance
In the United States, overall trends in land-use are shifting away from forested areas in favor of urbanized
or agricultural spaces. A 2018 U.S. Forest Service study projects that urban land in the lower 48 states will
more than double between 2010 and 20601. Urbanized areas tend to be much warmer due to urban heat
island effects and experience increased rates of pollution. Urban forestry is a discipline that aims to
attenuate some of the negative impacts that occur with increased urbanization by establishing more green
spaces within cities. The increasing rate of land conversion from forests to urban centers will result in a
commensurate rise in the importance of urban forests in relation to environmental quality and human wellbeing.
Urban forestry has several marked benefits throughout various sectors, including environmental, social, and
economic benefits. The environmental benefits of urban forestry go beyond the obvious increase in trees
and green space, with increased carbon sequestration and improved air quality due to overall increases in
rates of photosynthesis and capture of airborne particles. A single tree is capable of absorbing 120-240
pounds of particulate pollution such as dirt and soot annually2. Additionally, urban forestry results in
increased wildlife habitats throughout urban spaces. In terms of social benefits of urban forestry, an increase
in trees and green spaces can result in an overall bolstered sense of community and an increase in communal
spaces. This increase in communal outdoor spaces can lead to an increase in physical activity, reduced
stress levels, and has the potential to aid in the reduction of crime rates within a city. Evaluating the equal
distribution of urban forests will enable cities to better devote limited resources to communities that need
the social and environmental benefits and combat environmental injustice. Additionally, urban forestry has
several economic benefits, thereby providing an incentive for local governments to support urban forestry
projects within their cities. For example, planting more trees within a city results in increased natural
shading, which in turn reduces the need for cooling of buildings in warmer months. Urban forestry also
serves as a natural solution for several infrastructural aspects in urban areas including storm-water
mitigation3. Full-grown trees can absorb hundreds of gallons of water daily, and in urban areas where water
catchment or storm-water drainage is inefficient, urban forests can aid in absorbing excess water runoff
during storms.
For all of the benefits that the urban forest provides residents, none are guaranteed in an altered climate
future. Urban areas years from now will have to contend with a growing urban heat island effect, increased
likelihood of severe drought, increased likelihood of dangerous storm events, and likely other as of yet
unknown threats related to climate change4,5,6. Because the threats associated with climate change are best
predicted at the regional scale, it’s important that urban forest management plans incorporate resilience into
their objectives. There is ample data on how climate change will affect areas of the country locally and
cities must take it upon themselves to use that data to make the best decisions about not only what’s best
for the urban forest today, but what will last in perpetuity7.

Plan-It Geo projects include helping cities update urban forestry management plans. Our research will focus
on evaluating the equity of the spatial distribution and overall resilience of urban forests to climate change,
which will benefit Plan-It Geo by providing more information to help improve their recommendations for
urban forest management plans. This research will in turn benefit local community members by improving
air quality and contributing to global trends in forestation.

Background
Urban forestry encompasses street trees, residential trees, park trees and greenbelt vegetation. In some
cities, trees are purposely planted and carefully managed by residents or the city, while in other cities, the
trees are the unfortunate result of land-use changes, economics, and neglect8. Despite efforts of local groups
and a national trend in better local forest management practices, overall there is an unequal distribution of
urban forests across the United States. Plan-It Geo hopes to bring awareness to this problem in addition to
guiding future forest management practices via informing local groups where urban forests would best
serve their communities and residents. This can be achieved by using Plan-It Geo’s TreePlotter™ software
suite in conjunction with several other geographic mapping and spatial analysis software. In analyzing
current trends and assessing potential locations of urban forests, Plan-It Geo also hopes to take into account
various future scenarios associated with the varying levels of resilience and susceptibility in different cities
throughout the United States.
Our project will look into cities that have worked with Plan-It Geo in the past that have tree canopy analyses
and urban forest management plans already in place. We will look at tree canopy assessments, urban forest
management plans, and climate data for each city and will compare said data across several metrics and
among other cities with similar data collected.
Equitable urban forestry is a practice that is gaining in popularity and support throughout the United States
with small non-profit organizations popping up in various cities. Therefore, a great deal of local work in
individual cities is being completed, but more broad-scale and comparative work must be done to better
assess national success in urban forestry and re-establishment of national canopy layers.

Equity
Urban tree canopy cover has been shown to improve the wellbeing of urban populations in many ways, but
it is clear that urban canopy cover is not equitably distributed. Low-income, underserved, communities of
color often have fewer greenspaces, parks, and trees in general9. Chronic health conditions occur at higher
rates within these impoverished neighborhoods and citizens frequently do not have sufficient access to
proper health care. Due to the lack of shade and evaporative cooling from less canopy cover, these
neighborhoods suffer from hotter temperatures which can exacerbate chronic conditions and increase
demand for emergency medical services 10. Studies have shown that planting trees in high-density
population centers that have increased levels of air pollution would have the greatest overall impact on
public health11. Our analysis of urban forestry practices will include how cities are addressing the inequity
of tree distribution in the city and provide recommendations on how to improve equity in urban tree
distribution.

Available Data
Plan-It Geo has a range of forest canopy data available for cities across the western US. This includes the
following datasets:
● Tree canopy assessments for cities across the United States using the TreePlotter™ software suite,
GIS, LiDAR (Light Detecting and Ranging), and i-Tree studies
● Climate and remote sensing data through Climate Engine database
● Publicly available demographic data

●
●

●
●

Urban forest management plans on what basis to plant and remove trees for several cities in WA,
IA, CO, NJ, MO and MN
Tools for comparison and analysis of management plans across cities, including the Municipal Tree
Care and Management census and Community Assessment & Goal-Setting Tool, and using San
Jose State University’s Comparative Study of Urban Forest Management Programs for Three Major
Cities in Santa Clara County as a reference
The Adaption Workbook will allow for the auditing of urban forest management plans for future
resilience to climate change
The CUFR Tree Carbon Calculator can be used to assess how urban forestry programs are
incorporating greenhouse gas reduction goals

Possible Approaches
Analysis of spatial distribution of urban forests. This task will involve using ArcMap GIS software to
overlay tree canopy analyses provided by Plan-it Geo with fine-scale demographic data that is publicly
available. By doing this, our team will be able to determine if these public goods are concentrated in certain
areas of the cities we are analyzing. For cities whose management plans are made available to us, we can
visualize where future plantings and developments are planned to see how the distribution of urban forest
benefits are likely to change on a temporal scale.
Analysis of urban forest resilience to future conditions. This task will involve evaluating urban forest
management plans in the context of the cities they are written for. Some of the variables we will need to
consider include microclimate (and how it’s likely to change), water availability, land use priorities,
pathogens and pests, species suitability, and natural disaster likelihood. Plans that include site specific tree
planting information can be thoroughly evaluated for climate change resilience by their expected success
when considering the above factors. Where site specific information is unavailable, plans can be evaluated
on their indirect contributors to resilience. These include policy/ordinance improvements, available
funding, staffing, and community engagement. Individual assessments will need to be done for each city as
these variables will differ across them.

Deliverables
For deliverables, the project would include the following components:
1. Guidance document detailing the resilience of urban forests to likely future conditions in several
cities, including city green infrastructure maps.
2. Recommendations for an approach to improve urban forest management plans to account for both
equity of marginalized communities within cities as well as resilience to future climate conditions.
3. Website detailing our findings and providing a framework for other cities to utilize
4. Client presentation at the end of the project to highlight our finding on how Plan-It Geo can
improve their products across client cities.
Internship
Plan-It Geo is offering one summer internship in their Denver metro area office. The intern will focus on
assisting in geospatial processes and data analysis, reporting, software development or other tasks as
determined by the project direction and student interests.
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Budget:
The budget for this project is not projected to exceed the $1,300 provided by the Bren School of
Environmental Science & Management. Costs will include printing expenses and conference calls.

