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EXECUTIVE SUMMARY

Des Moines is a city rich in beautiful parks, open spaces,
marine views, and incredible sunsets. Its wealth of

trees, in both parks and neighborhoods, defines the

city, gives it character, and makes community spaces
active and vibrant. Urban forests play a vital role in the
environmental, economic, and public health of all our
cities. According to the US Census Bureau, as of 2010, 80%
of the United States population lives in urban areas, and
those residents rely heavily on the natural resources found
in the urbanized centers.

The City of Des Moines worked closely with Forterra

in the creation of this Urban Forest Enhancement Plan

to provide a strategy for enhancing Des Moines’s urban
forest through active restoration and management of

226 acres of forested parkland, and planting and caring
for trees in neighborhoods, schools, and other locations.!
“The urban forest is defined to comprise all trees in the
urban area, inclusive of individual street trees and clusters
of park trees” (Endreny 2018). Urban forest ecosystems
are increasingly recommended by national and state
environmental protection agencies to mitigate the
impacts of air and water pollutants, harmful emissions,
and the negative effects of urban heat and noise (Wolf and
Robbins 2015). Protecting, enhancing, and maintaining
the trees and parks that make up Des Moines’s urban
forestis critical to the health and welfare of Des Moines
residents and will have a positive impact on the entire
region.

Des Moines’s trees face the same kinds of pressures

and challenges as those in many urban forests: canopy
cover decline and loss; fragmentation; a forest floor
dominated by invasive plants, which prevent native plant
species from regenerating; declining tree health due to
age, disease, and other factors; and resource limitations
on natural-area management and maintenance. These
pressures diminish the benefits provided by the urban
forest, such as improved air and water quality, reduced
stormwater runoff, mitigation of noise pollution,
greenhouse gas reduction, habitat for native wildlife, and
improved quality of life for residents.

Restoring and enhancing Des Moines’s urban forest
is an ambitious task — one that is important to the
health of the city’s environment and its people — and is

only possible with the help and support of an engaged
community and volunteer leaders. To meet this challenge,
the Port of Seattle, Forterra, and the City of Des Moines
have established a community-based urban-forest-
enhancement program called the Green Des Moines
Partnership. The Green Des Moines Partnership’s vision is
to have healthy forested parklands and green urban spaces
supported by an aware and engaged community, in which
individuals, neighborhoods, nonprofits, businesses, social
organizations, and city government all work together to
protect and maintain these valuable public resources.

The envisioned program will be dedicated to restoring
and maintaining forested parklands and increasing
tree-canopy cover throughout the city, all while fostering
appreciation and understanding of the long-term benefits
that urban forests provide to the City of Des Moines.

The Green Des Moines Partnership Urban Forest
Enhancement Plan lays out measurable goals and
objectives, suggests strategies for achieving these

goals, and establishes a timeline, with benchmarks for
evaluating success, that will guide the Partnership’s
efforts. To accomplish this, Forterra and American Forest
Management conducted a citywide land-cover analysis

of both private and public land to ascertain the current
percentage of Des Moines’s tree cover and where there are
needs and opportunities to plant more trees. Additionally,
we made a detailed forest-health assessment of all 226
acres of forested parkland and natural areas to better
understand their current condition and the level of effort
that will be needed to address threats, such as invasive
plants. This plan, which will be fully implemented over the
next 20 years, will ensure that public investment in these
lands is effectively and efficiently allocated across Des
Moines’s urban forest.

The expected outcomes of the Green Des Moines
Partnership’s Urban Forest Enhancement Plan are:

1. All226acres of forested parkland and natural areas
within the Green Des Moines Partnership are
enrolled in active restoration and maintenance,
with a vision of continuing this practice beyond
2038 to ensure that lands remain ecologically
healthy and the city’s forest continues to provide
numerous ecosystem benefits to the city.

2. DesMoines’s canopy cover will be increased to
the recommended 40% by planting new trees and
caring for existing ones.

1. Des Motnes’s urban forest comprises all trees on all lands, both public and private, throughout the city, including 226 acres of forested parks and natural areas owned by
the City, Highline College, and other agencies. The City of Des Moines owns 191 of these 226 acves.
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3. DesMoines’s canopy will be more equitably
distributed across the entire city.

4. DesMoines’s urban forest is stewarded with an
active-management approach that implements and
refines best practices for long-term maintenance
and monitoring of all forest-restoration projects
and community tree planting.

5. Aninclusive and successful volunteer program
supports the Partnership. This volunteer program
encourages participation from a diverse network
of individuals, families, schools, businesses, and
nonprofits; centers equity; and is accessible to all.

6. Long-term volunteers are provided a high level of
training and expertise in restoration techniques, in
order to restore and enhance Des Moines’s urban
forest. These volunteers will plant and care for
trees throughout the city, especially in areas near
schools, underserved by parks, and where there is
the potential for more trees.

7. Stable, sustainable funding supports the
Partnership so that partners can balance staff
resources and utilize contracted crews when
necessary to accomplish long-term forest
health, community-development, and program-
administration goals.

Two significant factors influence this plan’s strategies: Des
Moines’s current tree-canopy cover and the distribution
of those trees, and the current health of the city’s forested
parks and natural areas. From the land-cover analysis we
conducted, the Partnership estimated that, as of 2017, Des
Moines had a canopy cover of 29%. However, in the Pacific
Northwest, where cities now cover land that was once
dense forests, there is a capacity for 40% or more canopy
cover. In order to achieve this, the City of Des Moines
would need to plant approximately 25,000 new trees —
which would then give back $4.7 million in eco-benefits
annually to the city (see Appendix L).

Even more vital in a quest to increase canopy cover is

the halting of canopy-cover decline, through education
and City policies, as well as intentional planning and the
equitable distribution of trees. Forested parks and natural
areas make up 20% of Des Moines’s existing canopy cover.
Our assessment of the city’s forest health showed that all
of the forested land surveyed had invasive species present,

and 98% had a medium-to-high presence of invasives (i.e.,
more than 25% of invasive plants present). The majority
of the surveyed land had a canopy of older, deciduous
trees, with little to no regeneration of native conifers.

In the sites included for restoration, we found that 84%

of the large trees are deciduous, and 74% of the land had
low regeneration of conifers. This means that much of
the 226 acres of land marked for restoration and active
management will need extensive work.

To determine the total cost of restoration and
maintenance work over the 20-year time frame of

the Green Des Moines Partnership Urban Forest
Enhancement Plan, Forterra conducted a cost analysis
for the forested parks and natural areas owned by the
City of Des Moines: 191 of the 226 acres surveyed. This
analysis determined the total cost to be about $6 million
dollars (in 2019 dollars). 2 This is a significant investment.
Yet the cost of effectively managing these lands without
volunteer involvement and solely using skilled field
crews is estimated to be more expensive — and does not
guarantee long-term success or community ownership.
However, working side by side with city staff, volunteers
are forecasted to leverage up to an additional $2.9 million
invalue for the Partnership during the course of the plan.

Based on the condition-assessment results, this plan
establishes a method of prioritizing habitat-restoration
activities, provides a four-phase model for restoration,
and recommends a long-term, whole-forest management
approach for Des Moines’s urban forest. It also outlines
potential tree-planting sites within the city and provides
several tools for the implementation phase that will
assist the City in increasing canopy cover throughout Des
Moines. Successful completion of this plan will result
in a healthy, functioning urban forest and improved
ecosystem benefits, such as cleaner air and increased
climate-change mitigation, and will provide wellness
and mental health benefits to Des Moines’s residents.

2. The cost estimate of $6 million is only for the 191 acres of dense forest and natural areas owned by the City of Des Moines.

Executive Summary
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|. INTRODUCTION

Imagine a city devoid of trees and vegetation. Consider
what the air and water might be like without the natural
filtration that plants provide. What would it sound like

on awindy day? What would spring look like? Would the
summer sun be overwhelming without the shade that trees
provide?

Des Moines is a city rich in beautiful parks, open spaces,
marine views, and incredible sunsets. Its wealth of trees
inboth parks and neighborhoods defines the city, gives it
character, and makes neighborhoods active and vibrant.
Combined together, Des Moines’s forested parkland
makes up 226 acres — roughly 5% of the city’s total land
area. These parks and natural open spaces are essential
reserves of urban forest, which plays a vital role in the city’s
environmental, economic, and public health. Despite its
value, Des Moines’s urban forest is declining in health and
needs active management in order to survive. By restoring
and maintaining this urban forest, we can preserve Des
Moines’s iconic beauty and enhance the forest’s benefits for
the people who live, work, and play here.

How Big Is 226 Acres?

At 226 acres, Des Moines’s forested parks and natural
open spaces, combined together, represent an area that
is equivalent to 171 regulation American football fields,
a little over 1.5 times the size of Saltwater State Park,
or 1/9th the size of SeaTac Airport.

Des Moines’s urban forest, natural shorelines, open spaces,
and wetlands provide numerous services that benefit

all areas of the city. These services include absorbing
stormwater runoff, returning oxygen back to the air,
sequestering carbon, stabilizing shorelines and steep
slopes, reducing flooding and erosion, filtering fine and
ultrafine particulates from the air, reducing noise pollution,
and more (USDA Forest Service 2018). Areas with increased
vegetation, leaves specifically, capture more particulates

in the tree canopy and clean the air. These same areas have
healthier soils, which clean the water by filtering polluted
runoff. As well, the urban forest enhances the livability of
neighborhoods, makes Des Moines more beautiful, offers
shade on the hottest days, and provides habitat for local
wildlife.

Inits work, the Port of Seattle has recognized both the
importance of these natural areas and the impact Port
operations have on neighboring communities and urban
forests. Because of this, the Port developed its Airport
Community Ecology (ACE) Fund, which supports the
work of community-based projects and nonprofits in the
three cities — Des Moines, Burien, and SeaTac — that are
closest to the airport. The Port selected the Green Cities
Partnership, managed by Forterra, as the recipient for
aportion of its ACE funding to help engage community
members in order to restore, maintain, and increase urban
forests in those cities.

Historically, development has been the largest threat to
both natural areas and tree density in the Puget Sound
region’s urban and suburban centers. Public agencies and
land trusts have worked to reduce this threat by purchasing
and conserving natural areas — an important first step

in preserving the region’s natural resources. Much of

this land, which was once forested, was set aside as parks

Figure 1: lllustration of canopy cover in a city neighborhood
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and left unmanaged, with the goal of minimizing human
impacts on the natural cycles there. We have learned,
however, that urban environments face unique pressures:
invasive species, litter, pollution, changes in surrounding
land use, and fragmentation reduce the forest’s ability to
thrive within cities and suburban areas. Because of these
pressures, passive management is inadequate to maintain
ahigh quality of environmental health. Instead, we must
actively manage urban forests: remove invasive species,
monitor for and respond to infestations, help regenerate
native growth, water young trees during times of drought,
and more. The Green City Partnerships work with City staff
and partner organizations to engage a robust volunteer
effort to perform this management work.

Municipalities have also begun to recognize the benefits

of having more trees within the citylandscape: in
neighborhoods, on school grounds, at libraries, and along
travel corridors. The urban forest includes all trees found
throughout a city, on both public and private land, such as
homes and apartment complexes. Measuring canopy cover
is one way to gauge whether the urban forest is losing or
gaining trees. In the Puget Sound region, healthy urban
trees and forested areas are disappearing, and with them go
the critical services they provide. Many studies have proven
that educating and engaging residents and securing a strong
commitment of care can quickly change the health ofa
city’s forest (USDA Forest Service 2018).

This plan addresses the need, due to a prior lack of active
management, to care for, maintain, and, in some cases,
restore the tree cover already present in Des Moines.

In assessing the forested lands within Des Moines’s

park system, the Partnership recognized that, without
intervention, there is potential for an overall loss of tree
canopy. The dominance of nonnative plant speciesisa
major cause of the loss of biodiversity and the degradation
of urban forests (Pimentel et al. 2000; Soule 1991). These
invasive weeds lack natural population control (e.g.,
predators, diseases) and are capable of rapid reproduction;
they can quickly blanket the ground and prevent native
plants from reseeding (Boersma et al. 2006). At the

same time, invasive vines such as English ivy climb into
treetops, where they can block light from reaching a tree’s
leaves, thus preventing the trees from making food until,
eventually, the trees die. This problem is exacerbated by the
fact that a significant portion of the Puget Sound region’s
forest canopy is now composed of relatively short-lived,
mature deciduous trees, such as maples, that are coming to
the end of their life spans. As these trees die, new seedlings
are not present to replace them, resulting in aloss of forests
over time. Des Moines is committed to enhancing the
health of its urban forest with the help of the Partnership.

1. Introduction

What Is Canopy Cover?

Imagine you are a bird flying over a city (or a human
in an airplane) in the summer months. As you look
down onyour city, what percentage of the ground is
covered (obscured from view) by trees? That amount is
called the canopy cover of an area. In 2017, Des Moines
had a canopy cover of 29%.

What Is Active Management?

Urban forests work differently than other natural
areas. Because of development, more light enters the
forest in certain areas. People bring in seeds on their
clothes and shoes. And because an urban forest exists
in small islands, it may have issues with pollination
and regeneration. Meeting these needs and keeping
these special forests healthy requires more human
intervention than in other natural areas. Some
examples include removing invasive plants, planting
native plants, watering, mulching, stabilizing stream
banks, removing garbage or yard waste, maintaining
trails, or visiting to check for new problems that arise.
We refer to these activities as “active management,”
thus acknowledging that caring for urban natural
areas requires a dynamic, hands-on effort to
counteract the unique pressures they face.

The Need for a Green
Des Moines Partnership

Des Moines’s degrading urban forests can significantly
benefit from intervention to help reverse their decline
and prevent major loss of ecological services, such as
cleaner air. Thanks to the Port of Seattle’s ACE Fund,

the City of Des Moines and Forterra together created

the Green Des Moines Partnership, a coordinated

urban forest enhancement program. The Partnership
developed this long-term plan to comprehensively assess
the conditions of Des Moines’s forested parkland and
natural open spaces. The plan also assesses how much

of the city is covered by trees, buildings, vegetation,
impermeable surfaces, and other land types. It determines
agency capacity, promotes community participation, and
establishes the long-term planning needed to support the
Partnership’s vision and goals. It also sets out a framework
for implementing urban forest enhancement projects
throughout the city, with input from the community and
help from nonprofits and volunteerism from residents.
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The plan doesn’t just define the problems, but offers
solutions for the recovery and enhancement of Des
Moines’s urban forests.

With continued population growth anticipated
throughout the Puget Sound region, Des Moines’s
residential and business density will be higher in the
future. One of the challenges facing the city is how to
balance this growth while maintaining a strong economy
and exceptional quality of life. For example, increasing
high-density housing, including condominiums and
multifamily developments, often results in less access
for residents to open space and natural settings. Studies
have proven that this is detrimental to health and wellness
(USDA Forest Service 2018). Thus, it is important to
protect and enhance Des Moines’s current parks and
natural areas and increase canopy cover in order to
preserve and care for the city’s urban forest.

Urban developments such as condominiums, townhouses,
and office parks are considered more desirable when
theyare located near parks and natural areas that are
accessible by bike or on foot (Tyrvdinen and Miettinen
2000). Because green space is an important element of
livable, attractive communities, there are measurable
values and rankings for cities in relation to their
access to green space. Parks, trails, and natural areas

give people who live in cities recreational opportunities
and a connection to nature that can help sustain a vibrant,
urban life. Trees and green space are also associated with a
variety of measurable public health benefits by providing
people with access to nature and the amenities needed

for exercise, both of which have links to stress reduction,
improved mental health, and increased physical wellness
(see Table1).

In 2005, Forterra launched the Cascade Agenda, a 100-year
vision for conservation and economic growth in the Pacific
Northwest, with a central focus on building livable urban
communities. The City of Des Moines also recognizes the
need to increase the level of care and attention given to its
valuable natural areas. The Port of Seattle acknowledges
that airport operations impact neighboring communities
and, therefore, those communities should see increased
benefits. The Green Des Moines Partnership can play a
keyrole in helping meet these shared goals. During the
next 20 years, the Partnership aims to bring 226 acres of
Des Moines’s forested parkland into active management
and increase canopy cover in the city, with a long-term goal
of 40% canopy cover. Although this is an ambitious task,
itis crucial for the health of the city’s urban forests — and
the city itself. This will only be possible with the help of an
engaged and dedicated community that has an ownership

1. Introduction

Figure 2: Map of the Green Cities Network

stake in the Green Des Moines Partnership’s success.

Similar Green City Partnerships have already seen success
in Seattle, Tacoma, Kirkland, Redmond, Kent, Everett, and
Puyallup. In 2019, the Green Cities Network is 14 cities
strong and is making ecosystem-wide, regional change.
Together, these partnerships are establishing one of the
largest urban forest restoration networks in the nation.
During the writing of this plan, Snohomish County became
the first county to apply the Green Cities model to the
restoration and management of its public forested lands.
This network of municipalities holds annual summits

and quarterly meetings where ideas are exchanged and
solutions offered. Thanks to the Port of Seattle’s ACE
Funding, the City of Des Moines will join this impressive,
innovative network and contribute to the health and
livability of the entire Puget Sound region.
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2. MORE THAN JUST GREEN:

URBAN FORESTS HAVE MANY BENEFITS

They help keep the air and water cleaner, provide habitat
for native wildlife, and make communities more livable
and beautiful. Higher percentages of neighborhood green
space are associated with significantly lower levels of
depression, anxiety, and stress and one article found that
“greening could be a mental health improvement strategy
in the United States” (Beyer et al. 2014).

The benefits of caring for Des Moines’s urban forest are
myriad, and they affect all aspects of the community.
Research indicates that urban forests give people a higher
quality of life (Dwyer et al. 1992), provide ecosystem
services such as flood prevention, create opportunities

to improve physical and mental health, reduce crime,

and provide opportunities to enjoy nature close at hand.

A conifer can
remove 50 pounds
of particulates from
the air per year
(Dwyer et al. 1992).

Nationwide, urban
trees prevent
670,000 cases of
acute respiratory
conditions annually
(Nowak et al.
2018).

Just 20 minutes
in nature can
significantly lower
stress hormones
such as cortisol
(Hunter et al.
2019).

Every 1% increase
in a city’s usable
or total green
space results in
a 4% lower rate
of anxiety/mood
disorder treatment
(Nutsford et al.
2013).

Air filtration alone
by urban trees in
Washington State
is valued at $261
million.

Buffers of trees and
shrubs can reduce 50%
of noise detectable
by the human ear
(USDA Forest Service
1998), including high-
frequency noise, which
is the most distressing
to people (McPherson
et al. 2001).




TABLE 1 | Benefits of Urban Forests

Reduce
Stormwater
Runoff

Improve Water
Quality

Reduce Erosion

Improve Air
Quality

Provide Wildlife
Habitat

Reduce Energy
Use and Combat
Climate Change

Buffer Noise

Boost Local
and Regional
Economies

Urban forests can reduce annual stormwater runoff by 2%-7%, and a mature tree can store
50-100 gallons of water during large storms (Fazio 2010). Green streets, rain barrels, and tree
planting are estimated to be three to six times more effective in managing stormwater per
$1,000 invested than conventional methods (Foster et al. 2011).

Plant roots absorb water, much of which is full of pollutants in an urban environment. Some
pollutants are filtered and transformed by bacteria and other microorganisms in the soil
(Prince George’s County 2007); others are transformed by plants through metabolism or
trapped in woody tissues and released when a tree decomposes.

Asthe tree canopy slows the speed of rain falling on the earth, rainwater has less energy to
displace soil particles. Soils under a canopy and the thick layer of leaf litter are protected from
the erosive energy of rainwater (Xiao et al. 1998).

Plant leaves absorb carbon dioxide and produce oxygen through photosynthesis. The surfaces
of leaves trap airborne dust and soot (McPherson et al. 1994), removing millions of pounds of
air pollutants annually from the air in a city (American Forests 2001).

Native wildlife has unique requirements for food and shelter. Healthy urban forests under
restoration have been demonstrated to increase species diversity (Ruiz-Jaén and Aide 2006).

A25-foot tree reduces annual heating and cooling costs of a typical residence by an average
of 8%-12% (Wolf1998). Urban forests can also lower ambient temperatures of nearby urban
areas (Nowak and Heisler 2010), which lowers energy consumption. Trees absorb carbon
dioxide and store the carbon in woody tissues, reducing the amount of carbon dioxide in the
atmosphere. Each year, an acre of trees absorbs the amount of carbon produced by driving a
car for 26,000 miles (Nowak 2011).

Tree canopies dampen sound by intercepting sound waves (Herrington 1974). Noise buffers
composed of trees and shrubs can reduce 50% of noise detectable by the human ear (USDA
Forest Service 1998), including high-frequency noise, which is the most distressing to people
(McPherson et al. 2001).

Urban forestry supports job creation and retention, resulting in added individual income and
increased local, state, and federal taxes (California Department of Forestry and Fire Protection
2011). Homes that border urban forests are often valued at up to 5% more than comparable
homes farther from parks (Tyrvdinen and Miettinen 2000), and street trees add value to homes
as well (Donovan and Butry 2010).

2. More Than Just Green: Urban Forests Have Many Benefits
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Build Community

Make
Communities
More Attractive

Foster
Physical Wellness
and Fitness

Improve
Mental Health and
Function

Help
Children Develop

Stewardship
Activities Benefit
Health and
Wellness
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Physical features, particularly natural ones, play an important role in creating vital
neighborhood spaces (Sullivan et al. 2004). Urban green spaces and parks provide gathering
places for people of different backgrounds to integrate and connect with each other. Greener
neighborhoods can encourage social bonding between neighbors and improve social
connections. Residents who are more attached to their community have higher levels of social
cohesion and social control, and less fear of crime, and their neighborhoods display more
signs of physical revitalization (Brown et al. 2003).

Trees are the most important factor in influencing the perception of a community’s aesthetic
value (Schroeder 1989). Trees and natural landscapes are associated with reduced aggression
and violence (Kuo and Sullivan 2001b), and less graffiti, vandalism, and littering (Brunson
1999).

People in communities with high levels of greenery or green space are more likely to be
physically active (Maas et al. 2006; Ellaway et al. 2005). In fact, people who use parks and
open spaces are three times more likely to achieve recommended levels of physical activity
than nonusers (Giles-Corti et al. 2005).

The experience of being in nature helps restore the mind after the mental fatigue of work or
studies, improving productivity and creativity (Kaplan 1995; Hartig et al. 1991). A recent
study found that just 20 minutes of walking in nature significantly lowers stress hormones
(Hunter et al. 2019).

Experience with nature helps children develop cognitively, emotionally, and behaviorally by
connecting them to environments that encourage intellectual development, imagination, and
social relationships (Isenberg and Quisenberry 2002; Heerwagen and Orians 2002). Green
settings and green play areas also decrease the severity of attention deficit disorder in children
(Taylor et al. 2001).

Volunteer stewards of all ages who regularly remove invasive species, plant trees, and perform
other stewardship activities are likely to gain health benefits from physical exertion. In one
hour, a 150-pound person can burn 440 calories from digging, gardening, and mulching, and
330 calories from light gardening such as planting trees (www.choosemyplate.gov). Strong
community relationships are built from sharing personal stories, exchanging information, and
working together to achieve common goals (e.g., community forest improvements).

Green Des Moines Partnership Urban Forest Enhancement Plan



Economic Benefits

The Puget Sound region’s forests provide measurable,
valuable services that affect us every day. In 1998,
American Forests, a nonprofit citizens’ conservation
organization, analyzed Washington State’s urban forests.
Its study revealed that these trees removed 38,990 tons
of air pollution — a service that is valued at $261.6 million
in 2019. The study also showed that the trees created

a 2.9 billion-cubic-foot reduction in runoff, a service
valued at $9.2 billion, adjusted for inflation (American
Forests 1998). Were these forests to be lost, these dollar
values become the costs associated with building new
infrastructure to carry out equivalent functions.

Air-Quality Improvement

A city with abundant and healthy vegetation enjoys
significantly higher air quality. Conifers, specifically, can
remove 50 pounds of particulate pollutants from the

air per year (Dwyer et al. 1992), which is correlated in
studies with a reduced incidence of asthma in children
and other related respiratory health issues in people

of all ages (Lovasi et al. 2008). Trees remove soot and
other pollutants through their leaves and branches, and
evergreen trees do this work year-round. More recent
studies have found that conifers, in particular, are natural
filters of ultra-fine particle pollutants, and they actually
remediate or decontaminate both air and waterina
process called phytoremediation. One study likened trees
as the “green liver and lungs” of urban areas (Abd ElAziz
etal. 2015). In 2006, the total amount of air pollution
removed by urban trees annually within the United States
was estimated to be 711,000 metric tons (Nowak et al.
2006).

Water-Quality Improvement

Neighborhoods with fewer trees have the potential for
increased stormwatet, pollutants, and chemicals flowing
into their water supply and systems, resulting in flood
damage, health risks, and increased taxpayer dollars to
treat the water (Seitz and Escobedo 2008). Trees absorb
and filter water through their roots, and the loss of trees
means the loss of these vital services. Trees also help soils
that have been compacted by human intervention and no
longer absorb water; they do this by sending down roots,
which make paths that stormwater can follow in a process
called infiltration (Bartens et al. 2008). The Partnership
understands the important role trees play in improving
water quality and will work interdepartmentally with

2. More Than Just Green: Urban Forests Have Many Benefits

city staff to be innovative and creative with tree-planting
efforts in order to improve water quality.

Mental Health Benefits

Many of the health benefits of trees and green spaces come
from their ability to improve the mood and mental health
of the people who live around them. Immersion in natural
settings is impactful, but even viewing trees through a
window can reduce stress and improve outcomes for
everyone from students in a classroom to patients in
hospitals (USDA Forest Service 2018). In the community
survey the Partnership conducted (see Chapter 4),

41% of respondents said they are already using parks to
relax and increase their mental wellness (see Appendix
K). Increasing this benefit is as simple as ensuring an
equitable distribution of trees and green spaces that are
accessible to residents and encouraging people to look or
go outside. The Partnership’s goal of increasing canopy
cover, especially near where people live and work and
children go to school, has the added benefit of increasing
access to these mental health benefits.

Climate-Change Mitigation:
Carbon and Heat

Urban forests also help combat climate change and the
effects of air pollution through carbon capture. Trees, as
they grow, capture carbon dioxide through the process
of photosynthesis. They store the carbon from absorbed
carbon dioxide in the woody mass of their branches and
trunks, and release oxygen into the air. It is estimated
that Washington State’s urban trees are responsible for
the sequestration of more than 500,000 tons of carbon
per year (Nowak and Crane 2002). Each acre of healthy,
mature, dense Western Washington forest could be
responsible for the storage of more than 300 tons of
carbon, which translates to the removal of more than 1,100
tons of carbon dioxide from the atmosphere (Smithwick
etal. 2002). For example, the average passenger vehicle
emits about 4.6 metric tons, 11,000 pounds, of carbon
dioxide per year (EPA 2018). According to the EPA,

each acre of healthy forest can remove carbon dioxide
emissions for approximately 2.4 vehicles per year. Des
Moines has 226 acres of dense forest that the Green Cities
Partnership will help restore to a healthy condition. This
acreage has the potential to mitigate the emissions of
more than 540 cars per year once it is restored.

Trees in an urban setting combat the “urban-heat-island
effect” caused by paved surfaces absorbing and radiating
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heat from the sun. Trees produce shade, reflect sunlight
well above the pavement, and convert sunlight through
photosynthesis. Urban forests also create microclimates
that move air and further cool their surroundings.

They have been shown to significantly lower ambient
temperatures, making hot days more comfortable and
reducing energy consumption needed for artificial cooling
(Kurn and others 1994). A single 25-foot tree reduces a
typical residence’s annual heating and cooling costs by an
average of 8%-12% (Wolf1998).

While invasive plants such as ivy and blackberry also
carry out photosynthesis to sequester carbon and create
oxygen, they are shorter lived and contain less biomass
than mature conifers. This makes them less effective
atremoving carbon dioxide from the atmosphere and
storing it. Additionally, they often do not supply adequate
habitat for local native wildlife and are much less effective
at providing other ecosystem functions than healthy
native Northwest forest communities. Invasive plants
typically exclude other plants, so they do not foster the
diversity that keeps natural areas healthy and stable.

Each10%increase in overall urban tree canopy generates
a2degree F reduction in ambient heat (Wolf 2008).
Urban trees are particularly vital for reducing heat stress
and decreasing the size and effect of the urban heat island
(Zupancic et al. 2015). Trees have the unique ability to use
evapotranspiration to provide micro-cooling. Zupancic
also found that green spaces that are connected and
closely spaced can improve the flow of cool air throughout
an entire city. The Green Des Moines Partnership’s goal
of increasing canopy cover is informed by these studies
on the many benefits of trees, including their ability to
mitigate the effects of climate change.

20

Decreased Crime

Studies have shown that urban forest and healthy green
spaces decrease crime (Kuo and Sullivan 2001a). Recently,
the Chicago Region Trees Initiative (CRTI) has been
mapping and studying this correlation between trees and
reductions in crime. According to CRTI Director Lydia
Scott, “Communities that have higher tree population
have lower crime. [In] areas where trees are prevalent,
people tend to be outside, mingling, enjoying their
community” (Nolan 2017). The CRTI team used new
technology to check that the correlation wasn’t due to
socioeconomic or other factors. Another study found

that Philadelphia experienced an 18%-27% reduction in
reports of narcotics possession in areas with enhanced
vegetation (Kondo et al. 2015). Restoration projects led by
the community help reclaim such areas as positive public
spaces that are welcoming for everyone, and they regularly
bring more watchful attention to areas, increasing a sense
of public ownership and responsibility.

In a separate investigation, Kuo and Sullivan studied 98
apartment buildings in an inner-city neighborhood of
Chicago and found that regardless of the socioeconomics
of the residents of an apartment building, “the greener
abuilding’s surroundings are, the fewer total crimes”
(Kuo and Sullivan 2001b). Troy et al. (2012) found

that a10% increase in tree canopy was associated with
aroughly12% decrease in crime. Expanding public
awareness and building a robust volunteer program that
has high ownership and valuation of urban forest, parks,
neighborhoods, and public spaces are the main tenets of
the Green Des Moines Partnership.

More research is still needed to quantify the economic
and ecosystem benefits of Des Moines’s urban forest.
That said, drawing from the wide body of knowledge and
related studies outlined here, we know that the cost of
doing nothing to maintain the health of the city’s urban
forest will be high and have negative effects on Des
Moines’s environmental, economic, and public health. As
development throughout the region continues at a rapid
pace, preserving and enhancing our remaining urban
forest is now more important than ever.

Green Des Moines Partnership Urban Forest Enhancement Plan



3. THE CHALLENGE

Des Moines’s Urban Forest

Most people, when asked to picture a forest, imagine a
scene dappled with sunlight, where trees tower overhead,
birds chirp, and the air smells like conifers. Urban forests
— forests that survive and thrive within the built environ-
ment — are not what most people typically picture when
thinking of forest. That said, Des Moines is home to 226
acres of dense forest, primarily located in parks, as well as
thousands of single trees and small groves throughout the
city. Of Des Moines’s 29% canopy cover, 45%is on residen-
tial land and about 20% is on parks and other public land

(see Figure 3).

Land use in the city is a mix of commercial, industrial,
and low- and high-density residential. Weaving through
this mosaic is 226 acres of forests, wetlands, streams,
shorelines, and buffers, managed by the agencies that
make up the Green Des Moines Partnership: the City of
Des Moines, King County Parks, Highline College, and
Highline Public Schools. Most of this land is accessible to
the public, including all of the land belonging to the City
and King County Parks.
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From the forest area at Wooton Park, little more than a
quarter acre in total, to the more than 30 acres of mature
deciduous trees battling invasive ivy and blackberry along
the Barnes Creek Nature Trail, the city’s natural areas
range in size, access, composition, and health. Many sites
lie along the Duwamish River and provide opportunities
to collaborate with larger efforts to help care for this
landmark waterway. Sites on school properties offer
excellent spaces for increasing canopy cover, thus
encouraging outdoor learning and youth engagement.
Residential areas and business properties are another
ideal place to increase canopy cover. Community planting
parties are events where neighbors come together, and
sites bordering industrial areas and business parks can
engage Des Moines’s business community. Collectively,
the city’s forest has the potential to provide much-needed
spaces for outdoor recreation and natural ecological
processes within a highly developed landscape.

Commercial Uses

[ Industrial or Warehouse Uses
Institutional Uses
Public Park, Natural Area or Open Space
Residential Uses
Transportation or Utility Uses

[l Vacant or Undeveloped Uses

Buildings ~ Pavement Open
or Other Water
Impervious
Surfaces

Figure 3: Distributions of land-use categories by land-cover type

3. The Challenge: Threats to the Urban Forest
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How Will Des Moines’s Urban Forest Be
Enhanced?

Urban Forest Restoration: While Des Moines has
many trees and plants in its urban forest, especially

in forested parklands, many of these aveas have been
undermanaged and are declining in health. This plan
identifies areas in parks that need volunteer and,
sometimes, professional help to veturn them to health
by removing aggressive weeds (called invasive species)
and planting native trees and plants.

Urban Canopy Increase: Des Moines has many trees
throughout the city (not in parks or on campuses),

but it can host more. The Partnership will find

ways to increase tree plantings citywide — this plan
suggests areas where up to 25,000 new trees should

be added over the plan’s 20-year timeline. This will

be accomplished by holding planting days, hosting
tree-disbursement events, and working with Highline
Public Schools and other partners.

Challenges and Threats
to Sustainability

Urban forests face unique challenges and pressures that
require specific attention. The following section outlines
six primary issues that prevent urban forests from
sustaining themselves or pose risks to current and future
ecological sustainability:

e  Fragmentation and development

e  (Climate change

e  Declininghabitat quality

e Invasive species: plants and insects

e  Harmful use: intentional and unintentional

e Lack ofhomeowner education and resource
allocation

Fragmentation and Development

Habitat fragmentation is a forest threat that is inevitable
in urban environments. Fragmentation occurs when
contiguous forested areas are divided by development.
This fragmentation decreases the valuable internal habitat
of the forest and increases edge effects because these areas
receive more human interference, are more disturbed,
and receive more sunlight than contiguous forest. As

well, pollination can be challenging when fragmentation
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isolates populations of plants - plants that are farther
from each other have less likelihood of sharing pollen by
wind or insects. This can lead to seeds going unfertilized
and alack of tree regeneration. Fragmentation also
disrupts the connecting corridors used as habitats for
birds, amphibians, and mammals.

Urban forests exist in human-use areas; if the benefits
of healthy forest are desired, planning and development
must consider how and where to keep dense forest as
uninterrupted as possible. Carefully considered urban
planning of green belts, parks, tree-related municipal
policies, and neighborhood-specific regulations and
association agreements can reduce fragmentation and
contribute to the health of the urban forest. These intact
green corridors can serve as the “skeleton” of a city’s green
infrastructure, supported by individual trees or small
groves of trees.

Climate Change

The Pacific Northwest region faces climate-change
impacts that include warmer winters; hotter, drier
summers; and changes in precipitation (Littell et al.
2009). Climate change is expected to negatively impact
the health and resilience of forests and natural areas by
shifting the habitat conditions of native tree species that
are common in Puget Sound lowland forests (Kim et

al. 2012). Shifts in growing conditions, such as changes
to summer and winter temperatures and soil moisture,
can directly affect tree health and vigor, and make trees
more susceptible to mechanical or physical failure, insect
infestations, and disease (Littell et al. 2010).

Restoration and conservation of urban forests and natural
areas therefore become increasingly important. The
Green Des Moines Partnership’s restoration efforts are
essential to preserve forest and natural-area health, and
ensure the critical ecosystem functions these resources
provide, such as reducing urban-heat-island effects,
sequestering carbon, and mitigating stormwater impacts
from increased precipitation. To improve the ability of
forests and natural areas to mitigate as well as adapt to
climate-change stressors, Green Des Moines Partnership
managers will need to integrate adaptation and resilience
strategies into their general management practices and
park-specific stewardship plans.

Declining Habitat Quality

Several factors contribute to the loss of habitat quality in
Des Moines’s urban forest. Compared with the region’s
native forest composition, deciduous trees make up much
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more of Des Moines’s forest canopy than is typical in

a healthy Northwest forest. Deciduous trees are early-
colonizing species and help establish a forest in disturbed
areas, such as after the logging activity that occurred
throughout the Puget Sound in both the 1800s and 1900s.
Deciduous bigleaf maples, cottonwoods, and alders

now dominate the majority of Des Moines’s forested
overstory, especially in parks. Under natural conditions, as
deciduous trees begin to die off, they are typically replaced
by longer-lived conifers; however, Des Moines’s urban
forest no longer grows under natural conditions.

The high proportion of deciduous trees in Des Moines’s
forestindicates that there will be a pronounced decline
in tree canopy in the near future. Many of the deciduous
trees — both native and nonnative — are nearing the end
of their natural life spans. As they die, more sunlight can
reach the ground, resulting in perfect growing conditions
for aggressive, invasive plants to flourish. The loss of tree
canopy allows invasive plants to become the dominant
species in many parts of the city, inhibiting the growth

of new trees and plants. Without intervention, such as
planting young native trees to create the next generation
of canopy, this plan’s technical analysis projects that the
natural death of these deciduous trees could lead to a loss
of much of Des Moines’s forest overstory.

Additionally, past removal of vegetation, urban
development, and channelization along our region’s many
streams and wetlands resulted in a loss of native species
cover. Large areas of the watershed, such as smaller
creeks, wetlands, and other sensitive areas, are now buried
under a blanket of invasive species such as Himalayan
blackberry, English ivy, and knotweed. The loss of native
vegetation along waterways results in significant impacts
on stream temperatures and water quality, and negatively
affects aquatic species, including threatened salmon.

The City of Des Moines has prioritized the restoration of
riparian areas in Des Moines and the Partnership should
continue to protect and prioritize these riparian areas for
their ecological benefit.

Invasive Species: Plants and Insects

Invasive plants now outcompete native understory plants
in many of Des Moines’s private, park, and undeveloped
urban areas. Aggressive, nonnative plants cover the
ground, preventing tree seedlings and other native plants
from receiving sunlight and nutrients. Robust Himalayan
and evergreen blackberry bushes spread along the ground
in large thickets, and birds disperse the seeds to new
locations. Invasive blackberry grows densely, choking out
native plants and destroying native habitat for wildlife

3. The Challenge: Threats to the Urban Forest

species. Blackberry thickets are especially aggressive
when establishing along creeks and gulches, which, in the
long term, can be detrimental to salmon. This impacts the
ecosystem and can lead to a decline in the health of Puget
Sound.

English ivy reaches into the treetops and can kill a healthy
deciduous tree within 20 years by spreading up from the
understory into the tree canopy. Ivy coats the branches

of the tree and absorbs sunlight the tree needs to survive.
Once ivy becomes established, an intense investment

of time and resources is required to remove it. Where
English ivyisin the early stages of blanketing forest floors
and trees in Des Moines, the opportunity exists to remove
the existing growth and prevent further spread and a
much bigger future cost of management. English ivyis the
dominant invasive plant in Des Moines’s forested parks
(see detailed information about the forested parks health
assessment in Chapter 6).

As invasive species begin to dominate the urban forest,
the diversity of food and habitat available throughout the
seasons is diminished. While some animals, such as rats,
canlive and even thrive in the dense monocultures of
blackberry or ivy, quality habitat for most native wildlife is
degraded by invasive species. In addition, environmental
benefits such as stormwater retention, erosion control,
and carbon sequestration are greatly decreased when
invasive species displace complex communities of native
vegetation that have grown together throughout this
region’s history. If the spread of invasive species is not
prevented, the result is degraded forests and natural
areas overrun with sprawling thickets of blackberry and
engulfed inivy (see Figure 4).

Non-native, invasive insects can also have catastrophic
effects onaregion’s natural resources and do not
contribute to the natural ecological processes found in
healthy natural open spaces. Wood-boring beetles have
been documented in the northeastern US and California
since 1996. The Asian long-horned beetle (Anoplophora
glabripennis) and the citrus long-horned beetle, which
arrive on wood pallets from Asia, are known to attack and
kill maple trees and other deciduous hardwoods (Haack
etal. 2010); theyarrived in our region in 2001, but have
since been eradicated. Outbreaks of Asian and European
gypsy moths have been documented here, though
successful control efforts have prevented populations
from establishing. In areas where full populations have
established, such as in the Northeastern and Midwestern
United States, gypsy moths — which forage by defoliating
trees — have weakened trees and degraded wildlife
habitat on millions of forested acres. Weakened trees
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Figure 4: lllustration of the forest’s potential if it is not restored

then succumb to other pests or disease. In the Pacific
Northwest, gypsy moths have been known to attack red
alder, Douglas-fir, and western hemlock (Boersma et al.
2006).

To protect Des Moines’s forested natural areas, the
Green Des Moines Partnership will need to stay abreast
of potential invasive-insect outbreaks in the region.
Information is available to staff and volunteers through
the Washington Invasive Species Council and US
Department of Agriculture (USDA) Animal and Plant
Health Inspection Service. The Green Cities Network is
working with the Washington Invasive Species Council to
develop protocols and monitoring procedures for Forest
Stewards (see Chapter 4) to help cities with invasive-
species-outbreak detection, and this could be offered as
training for Green Des Moines Stewards.

Asthe Green Des Moines Partnership implements
its 20-year plan, insect pests and other forest-health
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threats should be monitored at each project site as part

of adetailed stewardship plan. To protect urban forests
from devastating future pest and disease outbreaks, it is
absolutelyvital to plant a diversity of trees and shrubs
throughout the city. A landscape dominated by just one

or afew species is more vulnerable, as most pests and tree
diseases attack only certain species. A diverse landscape of
different plant species will be more resilient to all kinds of
future uncertainties.

Harmful Use: Intentional
and Unintentional

In addition to the indirect effects of human development,
harmful and often illegal activity, especially in parks,
hashad a direct impact on Des Moines’s urban forest.
People misuse parks, harm community trees, and
destroy spaces that are meant to benefit them, though
this is often unintentional and a byproduct of inequity
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or miseducation. Trees are damaged and cut for views,
park trees are taken for firewood, and other vegetation is
injured in acts of vandalism. Dumped garbage and yard
waste is a common problem in parks and natural areas
throughout the city. Illegally dumped garbage can leach
chemicals into the ground, attract rodents or other pests,
and smother understory vegetation. Encroachments
onto publicland by owners of adjoining private property
bring with them a number of problems for natural

areas: primarily, the removal of native vegetation for

the establishment of ornamental landscaping, lawns, or
personal views. Almost all community forests also feel the
impact of neighbors’ access paths, built structures, and
domestic animals.

While addressing all types of illegal activity will require
sensitivity, the issue of homeless encampments is
undoubtedly among the most complex. The Partnership
will approach encampments on project-area sites with
sensitivity toward all involved, and work with social
services organizations whenever possible to come up
with action plans in the combined best interest of people
experiencing homelessness, neighbors, volunteers,

and the urban forest itself. Drawing on the Green Cities
Network’s diversity of experiences and knowledge, the
Partnership will employ best practices for the health and
safety of volunteers and the just and equitable treatment
of the individuals experiencing homelessness and their
belongings. The Partnership may also find solutions in
connecting with the Green Cities Network and suggest
policy additions or changes for Des Moines to address this
issue with sensitivity and respect, as well as care for our
shared public land.

When forested urban areas are unmanaged, they can
quickly be perceived as a refuge for unintended and illegal
activity, such as drug use and violent crime, because

they are seen as abandoned or forgotten land. This is

an unfortunate perception, as it is often untrue: well-
managed green space doesn’t encourage crime, but rather,
itreduces it (USDA Forest Service 2018). The issue is that
management is costly and challenges many communities,
especially in an urban setting and with limited staff
capacity. When illegal activity takes place, forested

areas can become known more for the harmful pursuits
they harbor than for the valuable benefits they provide.
Reversing this perception takes a concerted effort, but
simply bringing more attention and activity to these areas
helps enormously. The Green Cities Partnership uses the
entire community to assist in this management through
community work parties, educational walks, and events.

3. The Challenge: Threats to the Urban Forest

Lack of Homeowner Education
and Resource Allocation

A final threat to Des Moines’s urban forest is that private-
property owners lack resources relating to urban forest
care, management, and maintenance. With 45% of Des
Moines’s canopy cover existing on residential and private
land, this education and resource allocation is imperative.
Homeowners often inherit trees from previous owners,
and in the past there were fewer resources for private
tree management. Without these resources, many
homeowners and landowners choose to remove healthy
trees due to the potential expenses associated with
aging, large trees. The Green Des Moines Partnership has
identified ways to provide this education and training
both within the Partnership and through connecting
residents with other programs and resources such as the
King Conservation District.

Resource Limitations on Urban-
Forest Management and
Maintenance on Public Lands

Historically, resources for tree and forest management
and maintenance, such as in parks, have been limited

in cities. In the past, it was widely believed that forests
and natural areas, even in urban environments, could
take care of themselves, which tended to discourage
managers from allocating sufficient funds for the care of
urban forests. Many Northwest parks and natural areas
were left to benign neglect under the assumption that
they were self-sustaining and without the understanding
that they were susceptible to changing conditions and
outside influence. This passive management directly led
to declining health in unsupported urban forests and
other natural areas. Unfortunately, but unsurprisingly,
the longer active management is postponed, the more
expensive it becomes, as existing tree canopy declines
or isremoved, invasive species spread prolifically, and
threats compound.

Fortunately, scientists studying these trends began to
realize that urban forests needed a more active approach.
Instead of placing blame on past managers, it is important
to remember that this is new information that has
resulted in an increasing commitment to protect and
restore healthy, urban forests in many of the world’s
cities. To uphold this new science, this plan recommends
investing in, and is committed to, the active management
of Des Moines’s urban forest. Trees are now recognized
as city and community assets — also known as “green
infrastructure” — and need to be maintained as such with
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attendant planning, policy, and budgeting.

Unfortunately, the level of need to care for and actively
manage Des Moines’s urban forest exceeds current City
staffing and funding. The diversity of forest-cover types,
land uses, population densities, and land ownerships
across urban areas calls for complex, long-term urban-
forest-management plans (Dwyer et al. 2000). This Urban
Forest Enhancement Plan is one step toward whole-forest
management for Des Moines. The Partnership can work

Photo: Jim Avery
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together to prioritize this management and be creative
in securing resources to assist with management and
maintenance. By continuing to engage the community

in amore structured effort to manage the urban forest,
the Partnership seeks to leverage additional partner
investment and volunteer engagement to meet this need.
By working together, we can help Des Moines’s urban
forest thrive.
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4, UNDERSTANDING THE CHALLENGE IN CONTEXT

In order to understand fully the challenges and needs of
Des Moines’s urban forest, the Partnership prioritized
creating community connections and obtaining feedback
from residents on how and where they would like the
Partnership to work. Des Moines is a diverse city in an
incredibly diverse part of King County. The EPA has
identified areas and neighborhoods in Des Moines with
high levels of negative environmental impacts. These
high impacts disproportionally occur in neighborhoods
with elderly, low-income, and minority populations.

The Partnership felt it imperative to include a diversity
of voices in creating this plan and did so by engaging the
community in three ways: an online and paper survey,
acommunity open house, and two small community
meetings. For the purposes of this community
engagement, the Partnerships in Des Moines, SeaTac, and
Burien, all funded through the Port of Seattle’s ACE Fund,
worked together to generate community feedback. Many
residents use parks in all three cities, and many work

in one city while living in another. Forterra contracted
Global to Local, an organization with roots in the
communities, to ensure that the feedback received was
representative of the demographics of these three cities.

What Is Environmental Justice?

Some environmental factors, such as canopy cover
and pollution, are disproportionately distributed
across populations of people. The EPA recognizes that
negative environmental factors are concentrated in
areas where there are low-income earners, a majority
of people of color, immigrant communities, and the
elderly. Environmental justice, as defined by the EPA,
is “the fair treatment and meaningful involvement

of all people regardless of race, color, national

origin, or income, with respect to the development,
implementation, and enforcement of environmental
laws, regulations, and policies.”

The EPA gives a metric for achieving environmental
Justice: “When everyone enjoys the same degree of
protection from environmental and health hazards,
and equal access to the decision-making process to
have a healthy environment in which to live, learn,
and work.”

4. Understanding the Challenge in Context

Community Engagement Process

One of the main goals of the process was to ensure that
community perspectives—particularly those of residents
from historically marginalized groups—informed the
priorities and activities of the new Partnerships from the
outset. Forterra conducted outreach in two main ways:
tailored engagement via the Community Connectors
model with Global to Local, which targeted individuals
from difficult-to-reach communities through in-person
surveys and small community meetings, and traditional
engagement in the form of open houses and digital
surveys, which was meant to gather feedback from a broad
audience.

Community Survey

Forterra developed an eight-question survey designed

to gather quantifiable data on community members’
priorities related to urban forestry and green space. The
Community Survey was available online and was often
administered in person by a Community Connector, a
paid trained representative of Global to Local. Forterra
commissioned a translation agency to translate the survey
into three non-English languages that are commonly
spoken among the communities represented by the
Connectors: Spanish, Somali, and Filipino.

In total, we collected survey responses from 162
individuals. Of these surveys, 58 came through
Community Connectors, 26 were completed at one of
the open house events, and 14 were completed at small
community meetings. The remaining 64 surveys were
completed online. Of the 162 respondents, 26% live in
Des Moines and 56% indicated that they often visit parks
there. The respondents’ demographic breakdown very
roughly reflects the overall population of all three cities
(see Appendix K).

The most popular activity that respondents participate
in when they visit parks is “view[ing] nature, trees,
flowers, birds, wildlife, etc.,” which was closely followed
by “relax[ing].” When asked to select the three health- or
environment-related issues that were most important to
them, 70% of respondents chose air pollution and 55%
chose water quality — the two most common responses.
While clean air and water were the top environmental
priorities for community members, a significant
proportion of respondents also indicated that they valued
access to nature/natural beauty; quality of life/mental
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health; and safe spaces for relaxing and having fun — each
of these issues was chosen by 41% of respondents.

When they were asked to identify areas in their city
where they would like to see more trees, it was clear that
parks were a priority for many participants, as well as
community/public spaces such as churches, libraries,
schools, and bus stops. Many people also mentioned
roadways, indicating that street trees are also in demand
among survey respondents. The idea of planting more
trees to serve as a visual/sound buffer between residents
and industry (e.g., airport activities, construction,
warehouses) was also commonly mentioned. Finally,
some respondents were interested in developing ways to
incentivize homeowners to plant trees on their property.

Open Houses

The Partnerships hosted three open house events in fall
2018: in SeaTac on Saturday, October 20, in Des Moines
on Monday, October 29, and in Burien on Wednesday,
November 7. In order to reduce barriers to participation,
we held each open house on a different day of the week
and provided on-site childcare and food at each event,

in accordance with recommended best management
practices for outreach (see Appendix K). The open houses
served a dual purpose: to provide information about

the project to community members and to gather input
from residents about stewardship priorities in their
neighborhoods. There were several “stations” set up
around the room that gave participants the opportunity to
learn more about Green Cities Partnerships, engage with
research that has been conducted thus far, and provide
both site-specific and general feedback on areas where
they would like to see more trees and/or restoration
efforts. The Port of Seattle also hosted a table with
information on ACE Fund priorities and activities.

Overall, the Partnerships engaged 74 guests at the

open houses, including 20 guests in Des Moines. These
numbers reflect individuals who signed in at the events,
and therefore may underrepresent the actual number of
people who participated.

From the open house feedback, we gained input related to
site-specific stewardship priorities, types of landscapes
where residents want to see more trees, and general
community feedback. There were also several comments
about planting trees near areas undergoing development
in order to provide a buffer between residents and
development activities. For a full summary of feedback
collected at the open houses, see Appendix K.
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Small Community Meetings

The Partnership conducted two small community
meetings in Des Moines and six, in total, in all three

cities. These meetings were focused around groups not
already represented in the surveys or open houses. In Des
Moines, the partnership met with seniors and their family
members at the Des Moines Senior Center and attended
meetings of the South King County Native Coalition.
From these meetings, the Partnership gained perspectives
about accessibility and inclusivity that will inform its
future projects and programs.

Seniors expressed concern about incorporating
accessibility into projects, saying that accessis a

primary issue in their lives: for example, tree roots
upending sidewalks are often unrepaired due to resource
constraints. This can be a major burden for seniors and
others who need mobility assistance such as walkers and
wheelchairs. They felt their need for accessible paths was
at odds with their desire for greener, shaded walkways.
Those who are long-time Des Moines residents fondly
remember a greener city at a time when development was
considerably less. Finally, seniors asked for assistance in
participating in Partnership programming. They wanted
to be part of potential residential tree giveaways, but said
they would need assistance in planting and caring for trees
on their property. Many asked for thematic tree walks to
be offered within walking or public-transit distance of the
senior center. They expressed concern that people with
fixed incomes find it impossible to care for their trees
and asked the Partnership to find ways to assist with the
maintenance-related costs of urban trees.

At the Coalition meeting, discussion centered around
encouraging community participation at events for
indigenous youth and adults. The Coalition stressed the
importance of recognizing urban native peoples (those
not residing on tribal lands) and finding ways to best reach
them. The Green City Partnership expressed interest in
engaging all urban people, including indigenous people,
in the projects and programs of the Green Des Moines
Partnership. The Coalition suggested that the Partnership
work closely with Highline Public Schools, as well as with
the Native American Youth Leadership Academy, in order

to ensure Native American representation.
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Centering Equity and Diversity

A number of studies have concluded that the distribution
of urban green space is related to measures of
socioeconomic status, such as income, race/ethnicity,
education, and occupation. These studies regularly report
that neighborhoods with higher socioeconomic status
enjoy greater access to nearby green space (Gordon-
Larsen et al. 2006; Jennings and Johnson Gaither 2015;
Wen et al. 2015). We also know that people living near
parks and green space have less mental distress, are

more physically active, and have extended life spans
(USDA Forest Service 2018). In reviewing the community
feedback, obvious patterns emerged, especially the
community’s concerns surrounding environmental health
and wellness — namely, air pollution and mental health.

Studies show that poorer communities are at higher risk
of exposure to air pollution and the effects of extreme
heat (Huangetal. 2011). Trees and vegetation in parks can
help reduce air pollution directly by removing pollutants
and reducing air temperature, both of which contribute
to smog (Nowak and Heiseler 2010). In 2010, in the
United States alone, trees removed 17.4 million tons of

air pollution, which prevented 850 human deaths and
670,000 cases of acute respiratory symptoms (Nowak et
al. 2018).

Higher tree density in urban areas is also associated with
decreased risk of depression (Astell-Burt et al. 2014).
When people live more than 1 kilometer (0.6 mile) away
from green space (or blue space, such as beaches), they
reporta 42 percent increase in stress levels (Stigsdotter
etal. 2010). Every1%increase in a city’s useable or total
green space results in a 4% lower rate of anxiety/mood
disorder treatment (Nutsford et al. 2013). The data
paints a clear picture: if communities are concerned
with mental health and wellness, air pollution, and other
environmental health concerns, they should enhance
and preserve green spaces across cities and plant more
trees — especially in areas where people live and work.
The Green Des Moines Partnership has responded with
atwo-pronged approach: enhance preexisting urban
forest and work to increase canopy cover throughout
the city, especially in areas with low cover and/or lower
socioeconomic status.

4. Understanding the Challenge in Context

How Does Des Moines’s 29% Canopy
Cover Measure Up?

Acvoss the United States, the suitability of land for
trees varies widely. Imagine Phoenix, once a large and
beautiful desert, being densely planted like a forest — it
Just doesn’t make sense. Thus, in the US, an average
0f 33.6% urban canopy cover is a number we probably
could improve on, but it covers diverse landscapes.
Here in Western Washington, our potential for tree
covervaries as well, but according to most research,
the potential for trees in cities that were once forested
is about 409%-60%. Currently, a few cities, such

as Normandy Park, are leading the pack with high
canopy goals.

e National urban-canopy-cover average: 33.6%
e  Redmond, WA:38%
e Normandy Park, WA: 47%

Because not all areas can support planting, the
Partnership recommends targeting areas with lower
canopy covet, greater potential for planting sites, and
little current access to green space. The Partnership
worked with King Conservation District to produce a
canopy-planning tool called TreePlotter Canopy, which
can help managers prioritize such sites. The results of the
land-cover classification and canopy-cover assessment
for Des Moines were utilized in this tool for cities in King
County. The toolis hosted by PlanIt Geo and supports
both modeling and analysis fuctions so that communities
can prioritize and plan canopy-enhancement projects.

It allowed the Partnership to estimate the number of
trees that would be needed to achieve a 10% increase in
canopy cover in Des Moines. See Appendix L for more
information.
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Figure 5: Map of Des Moines's canopy cover in 2017
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Figure 6: Land cover in proximity to schools compared with citywide totals

Canopy Cover Analysis: