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EXECUTIVE SUMMARY

The City of Shoreline envisions itself as a
community of families, safe neighborhoods,
cultural diversity, active partnerships, quality
businesses, natural resources, and responsive

government. Trees always have been an important
element of this community and are a top priority.
The City Council set a goal in 2007 to “Create an
Environmentally Sustainable Community.”

The intent of the Green Shoreline 20-Year Forest Management
Plan (the 20-Year Plan) is to provide a thorough health
assessment of Shoreline’s forested parks and natural areas,
recommend goals and objectives to enhance the current
conditions of these forests, and suggest actions that will
provide outcomes that benefit Shoreline’s people and
ecosystem. This 20-Year Plan is an important step toward
implementing the City of Shoreline’s Urban Forest Strategic
Plan (UFSP).

The 20-Year Plan recommends:

e  Supporting the active, adaptive management of
Shoreline’s urban forest with a vision of continuing
this practice into the future to ensure lands in active
restoration remain ecologically healthy and the city’s
forest continues to provide numerous benefits to the
City of Shoreline.

e Enrollingall 271 acres of forested parkland and natural
areas surveyed in active restoration and maintenance
within the next 20 years.

e  Maintainingan inclusive and successful volunteer
program that encourages participation from a diverse
network of individuals, families, schools, businesses,
and nonprofits. Centering equity so that the program
encourages residents to participate in urban-forest
enhancement in their own neighborhood, in ways that
are accessible to all.

e Engaginglong-term volunteers in this work by
providing a high level of training and expertise,
rewarding and celebrating service, and engaging a
diverse volunteer base with a variety of skill sets.

e  Securing stable, sustainable funding so that the
program has staff resources as well as the potential to
utilize contracted crews when necessary to accomplish
long-term forest health, community development, and
program administration goals.

VISION

Shoreline has a vision that its “urban forest is a healthy and
cohesive ecosystem that is valued and cared for through
community stewardship” (UFSP, 2014). This 20-Year Plan will
help make the City of Shoreline’s vision a reality.

Urban forests play a vital role in Shoreline’s environmental,
economic, and public health—as they do in all cities. According
to the U.S. Census Bureau, as of 2010, 80% of the U.S.
population live in urban areas, and those residents rely heavily
on the natural resources found in the urbanized centers. These
resources have economic value because of their contributions
to stormwater management, ambient-temperature reduction,
and reduction of air pollution, and their ability to create social
connections within communities, among other benefits.

The City of Shoreline has acknowledged the importance of
restoring urban forests through its previous assessments and
plans, including the 2018 Citywide Tree Canopy Assessment,
the 2017 Parks, Recreation & Open Space Plan, and the 2014
Urban Forest Strategic Plan.

Specifically, through the guided process of developing the
2014 UFSP, city staff, the Shoreline Tree Board, and interested
citizens developed a comprehensive set of goals for improving
Shoreline’s urban forest. Of the key objectives, Shoreline
identified these priorities to focus short-term strategies in the
2014 UFSP:

e  Maintain climate-appropriate degree of tree cover
community-wide.

e [Establishadiverse tree population suitable for the
urban environment and adapted to the region.

e Acquire acomprehensive understanding of the public
tree resource to direct its management.

e Implementacomprehensive urban forest management
plan for public trees.

e Develop and maintain adequate staff and funding to
implement a citywide urban forestry program.

e  Citizensunderstand and cooperate in urban forest

GREEN SHORELINE 20-YEAR FOREST MANAGEMENT PLAN




management, recognizing the urban forest as vital to
Shoreline’s environmental, social, and economic well-
being.

In order to address these urban forest priorities, the City of
Shoreline established initial strategies to:

e Partner with other stewardship programs.
e  Support community efforts in invasive-plant removal.

e Expand the annual Arbor Day event to increase public
awareness.

e  Perform acost/benefit analysis of a Shoreline Urban
Forest Steward Program.

Forterra created this 20-Year Forest Management Plan to
provide a strategy for enhancing Shoreline’s urban forest,
specifically through active restoration and management of its
forested parks and natural areas. The strategies outlined in the
20-Year Plan will directly address many of the priorities and
objectives outlined in Shoreline’s 2018 Citywide Tree Canopy
Assessment, the 2017 Parks, Recreation & Open Space Plan,
and the 2014 Urban Forest Strategic Plan.

The 2017 Parks, Recreation & Open Space Plan specifically
laid out priorities and initiatives to address urban forestry
needs from 2017 to 2023. This 20-Year Plan will expand on
that vision, extending its goals further into the future while
providing timely and attainable goals to achieve healthy urban
forests citywide. Goals laid out in Tree Canopy Assessment,
Parks, Recreation & Open Space Plan, and Urban Forest
Strategic Plan all call out the need for improving the health
of Shoreline’s forested parks and natural areas. This plan will
explain the on-the-ground tactics for achieving those larger
city objectives and priorities.

VALUE

Urban forests provide services to the people and the
surrounding ecosystem. They are increasingly recommended
by national and state environmental protection agencies to
mitigate the harmful 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 that comprise Shoreline’s urban
forest—in neighborhoods, urban areas, and parks—is

critical to the health and welfare of the citizens of Shoreline
and will have a positive impact on the entire region.

Although the 20-Year Plan recommends ambitious actions
and is only possible with the help of an engaged community
and volunteer leaders, it is important for the health of the
city’s environment and its people. Shoreline’s trees face the
same kinds of pressures and problems as many urban forests:
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canopy-cover decline and removal, fragmentation, an influx
of invasive species, declining tree health due to age, and
resource limitations for management and maintenance. These
pressures diminish the benefits provided by the urban forest,
thereby diminishing quality of life for Shoreline residents.

The vision outlined in the 20-Year Plan is to have a healthy
urban forest in Shoreline that supports—and is supported
by—an aware and engaged community. The envisioned urban
forest enhancement program, initiated by a collaborative
working group called the Green Shoreline Partnership, would
restore and maintain forested parklands and natural areas,

all while centering equity and fostering appreciation and
understanding of the long-term benefits that urban forests
provide to the City of Shoreline.

ASSESSMENT

For this 20-Year Plan, the health of Shoreline’s urban forest
was assessed through a detailed health assessment of
Shoreline’s 2771 acres of forested parklands and natural areas.

The results of this assessment indicate that much of the work
in caring for Shoreline’s forested parks and natural areas will
require intense invasive-plant removal. Once that is complete,
managers and volunteers can help forested parks regenerate
by initiating a major planting effort to ensure there are young
trees growing to one day replace the mature trees in the
current canopy. Finally, maintaining and monitoring sites
over the long term will prevent them from returning to a pre-
restoration condition.

IMPLEMENTATION

This plan outlines a 20-year commitment to actively maintain
Shoreline’s forested parks and natural areas and begin to
restore canopy cover through volunteer initiatives supported
by a team of city staff, partner organizations, and consultants.
In order to better determine what resources would be
necessary, Forterra conducted a cost analysis using the existing
Green Cities cost model. This analysis determined the total
cost of a forested park and natural area enhancement program
for Shoreline to be $7 million (in 2019 dollars). Though this is
asignificant investment, 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, volunteersina
20-year program are forecasted to leverage up to an additional
$2.3 million in value for the City of Shoreline.

This 20-Year Plan builds on work already underway in
Shoreline to enhance its forested parks and natural areas. The
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city, through a partnership with Sound Transit, is restoring
natural areas and converting grass lawn into forested wetlands
at Ronald Bog Park. Also, in partnership with the Mountains to
Sound Greenway Trust, the city is restoring forest at Ballinger
Open Space. Washington Native Plant Society (WNPS) Master
Native Plant Stewards also have been volunteering to steward
various Shoreline Parks.

The Green Shoreline Partnership will work to streamline these
partner efforts and expand on the restoration work already
taking place in Shoreline’s forested parks and natural areas.
The Partnership will bring all of these efforts under one roof,
offering a one-stop shop for volunteers to engage in restoring
these spaces. Streamlining partner efforts will also offer
clearer opportunities for funding and community engagement.

Asthe 20-Year Plan is implemented, and as forest restoration
efforts gain traction in the community, the Partnership intends
to expand its efforts to enhance Shoreline’s urban forest
beyond its park boundaries. This could occur through a tree-
giveaway program for Shoreline residents, engaging school
districts in restoration on private lands, or caring for and
planting street trees. This future expansion of the program is
dependent on successful initial efforts of the Partnership and
on community involvement.

GREEN SHORELINE 20-YEAR FOREST MANAGEMENT PLAN



CHAPTER I. 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 a windy
day? What would spring look like? Would the summer sun be
overwhelming without the shade that trees provide?

2014 Urban Forest
Strategic Plan Mission:

"Shoreline is dedicated to protect and manage the

vibrant urban forest to enhance its benefit to the
environment and its contribution to the livability
of the community today and for generations to
come.”

Shoreline is a city known for its iconic parks and shorelines,
marine views, family-friendly community, and innovative
leadership. Its wealth of trees, in both parks and
neighborhoods, defines the city, gives it character, and makes
its neighborhoods active and vibrant. This urban forest plays
avital role in the city’s environmental, economic, and public
health. Despite its value, Shoreline’s urban forest is declining
in health and needs active management in order to survive. By
enhancing this urban forest, we can preserve Shoreline’s iconic
beauty and increase the forest’s benefits for the people who
live, work, and play here.

Shoreline’s urban forest—including its areas of dense forest,
natural shoreline, open spaces, and wetlands—provides
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. The urban forest also enhances the livability of
neighborhoods, makes Shoreline more beautiful, offers shade
on the hottest days, and provides habitat for local wildlife.

Historically, development has been the largest threat to
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both natural areas and tree density in the Puget Sound
region’s urban and suburban centers. Our cities once

were predominantly forested lands. As the region became
urbanized, public agencies and land trusts have worked
together to purchase and conserve pockets of dense forest,
vital wetlands, farmland, and other important lands.
Conserving these green spaces is an important first step

in preserving the region’s natural resources in the face of
urbanization.

In the past, these areas unfortunately were left unmanaged
due to a belief that it was advantageous to keep human impact
ataminimum. By studying this urban system, however, we
have learned that urban forests encompass the whole and
that environments face unique pressures, needing more care
than we once believed. Invasive species, litter, pollution, the
redirection of creeks, the diversion of stormwater, and the
isolation of dense pockets of plants (such as in parks) reduce
the forest’s natural ability to thrive within cities and suburban
areas. We now know that we must actively manage urban
forests: remove invasive species; help regenerate young trees;
monitor for and respond to pests; water young trees during
times of drought; prune trees and perform maintenance; and
more. The urban forest needs our help and continued support.
The Green City Partnerships work with city staff to engage a
robust volunteer effort in order to fulfill this important role.

Scientists and municipalities also have begun to recognize

the many benefits of having more trees within the city
landscape. Trees are hugely beneficial to the people who

live among them—they provide services such as cleaner and
cooler air, improved water quality, community connections,
and even mental health benefits. As a result of our past
misunderstanding and lack of care, our urban forests are
disappearing—not just to development, but also because they
are unhealthy. When we lose urban forests, we lose the services
they provide. Many studies have proven that educating and
engaging residents and securing a strong commitment of care
can quickly change the health of a city’s forest (USDA Forest
Service 2018).

The 20-Year Plan also addresses the need to care for, maintain,
and repeatedly restore the canopy cover already present in
Shoreline’s forested parks and natural areas due to a prior lack
of active management. The dominance of non-native plant
species is a major cause of the loss of biodiversity and the
degradation of urban forests (Pimentel et al. 2000; Soulé 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
isnow 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. Shoreline
is committed to enhancing the health of its urban forest by

removing invasive plants from forested parks and natural areas

with the help of the Green Shoreline Partnership.

What is an Urban Forest?

An urban forest encompasses all the trees in a
defined urban area, such as a city. Urban forests
broadly include the trees in urban parks; on city

streets; in residential areas, including private
yards and shared residential spaces; in community
spaces (such as libraries and public gardens); and
in greenways, river corridors, wetlands, nature
preserves, and natural areas; shelter belts of
trees; and working trees at industrial brownfield
sites, among others (USDA Forest Service 2018).

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 on your 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, the overall tree canopy cover for
the City of Shoreline was 37%.

THE NEED FOR A GREEN
SHORELINE PARTNERSHIP

Shoreline’s degrading urban forests can benefit
significantly from intervention to help reverse their
decline and prevent major loss of ecological services such
as cleaner air. Thanks to funding from the City of Shoreline
and The Nature Conservancy, the City of Shoreline and
Forterra together created the Green Shoreline Partnership,

a coordinated urban forest enhancement program. The
Partnership developed this long-term plan to enhance the
benefits that the urban forest provides by giving funding and
direction, and creating a road map that helps the city meets its
goals. The 20-Year Plan determines agency capacity, promotes
community participation, and establishes the long-term
planning needed to support the Partnership’s vision and goals.
Italso sets out a framework for implementing stewardship
projects throughout the city with input from the community.
The Partnership primarily achieves these goals through
community engagement and the volunteerism of residents.
The plan doesn’t just define the problems, but offers solutions
for the recovery and enhancement of Shoreline’s urban forest.

Priorities of the Partnership

The Green Shoreline Partnership’s 20-Year Forest

Management Plan is a direct strategy to address

four key priorities for supporting the city’s urban

forests, as identified within the City of Shoreline’s
2014 Urban Forest Strategic Plan:

Priority 4: Develop and implement a
comprehensive urban forest management plan
for public property. The ecological structure and
function of all publicly-owned natural areas are
protected and, where appropriate, enhanced.
Preserve and enhance local natural biodiversity,
where appropriate.

Priority 5: Develop and maintain adequate funding

to implement a citywide urban forest management
plan.

Priority 6: Employ and train adequate staff to
implement citywide urban forestry plan/program.
Ensure all city departments and other public
agencies cooperate with common urban forestry
goals and objectives.

Priority 7: At the neighborhood level, citizens
understand and cooperate in urban forest
management. The general public understanding
the role of the urban forest through education
and participation. The urban forest is recognized
as vital to Shoreline’s environmental, social, and
economic well-being.
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With continued population growth anticipated
throughout the Puget Sound region, Shoreline’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 residents having less access 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 Shoreline’s
canopy cover, when possible, in order to preserve and enhance
the city’s urban forest and the services it provides.

Residents consider urban developments such as
condominiums, townhouses, and office parks to be more
desirable when they are located near parks and natural

areas that are accessible by bike or on foot (Tyrvdinen and
Miettinen 2000). Since green space is an important element
of livable, attractive communities, it provides benefits
beyond environmental services. Parks, trails, and natural
areas give people who live in cities recreational opportunities
and a connection to nature and their community that can
help sustain an active, urban life. Trees and green space also
are associated with a variety of measurable public health
benefits by providing people access to nature and low- or
no-cost exercise, both of which have links to stress reduction,
improved mental health, and increased physical wellness (see
Chapter 2).

In 2005, Forterra launched the Cascade Agenda, a 100-

year vision for conservation and economic growth in the
Pacific Northwest, with a focus on building livable urban
communities. As mentioned above, the City of Shoreline also
recognizes the need to invest in the care and attention of its
urban forest. The Green Shoreline Partnership can play a
key role in helping meet these shared goals.

In 2019, the Green Cities Network, including Shoreline, is 14
cities strong and making ecosystem-wide, regional change.
During the writing of this 20-Year Plan, Snohomish County
became the first county to make a commitment to apply the
Green Cities model to its forested parks. Similar Green City
Partnerships have already seen success in Seattle, Tacoma,
Kirkland, Redmond, Kent, Everett, Tukwila, Puyallup, and
more. Together, these partnerships are establishing one
of the largest urban forest restoration networks in the

nation. This network of municipalities holds annual summits
and quarterly meetings where ideas are exchanged, and
solutions offered. The City of Shoreline joins this impressive,
innovative network and will contribute to the health and
livability of the entire Puget Sound region.

1. INTRODUCTION



CHAPTER 2. INVESTING IN SHORELINE'S URBAN FOREST:

PUBLIC HEALTH, ECONOMIC, AND ECOSYSTEM BENEFITS

and mental health, reduce crime, and provide opportunities
to enjoy nature close at hand. They help keep the air and
water cleaner, provide habitat for native wildlife, and make
communities more livable and beautiful (Table 1).

The benefits of caring for Shoreline’s urban forest are many,
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

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).
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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 Urban forests can reduce annual stormwater runoff by 2% to 7%, and a mature tree can store 50 to 100

Stormwater gallons of water duringlarge storms (Fazio 2010). Green streets, rain barrels, and tree planting are

Runoff estimated to be three to six times more effective in managing stormwater per $1,000 invested than
conventional methods (Foster et al. 2011).

Improve Plant roots absorb water, much of which is full of pollutants in an urban environment. Some pollutants

Water are filtered and transformed by bacteria and other microorganisms in the soil (Prince George’s County,

Quality Md., 2007); others are transformed by plants through metabolism or trapped in woody tissues and
released when a tree decomposes.

Reduce As the tree canopy slows the speed of rain falling on the earth, rainwater has less energy to displace soil

Erosion particles. Soils under a canopy and the thick layer of leaf litter are protected from the erosive energy of

rainwater (Xiao etal. 1998).

Improve Air

Plant leaves absorb carbon dioxide and produce oxygen through photosynthesis. The surfaces of leaves

Quality 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).

Provide Native wildlife has unique requirements for food and shelter. Healthy urban forests under restoration

Wildlife have been demonstrated to increase species diversity (Ruiz-Jaén and Aide 2006).

Habitat

Reduce A25-foot tree reduces annual heating and cooling costs of a typical residence by an average of 8% to 12%

Energy Use (Wolf1998). Urban forests also can lower ambient temperatures of nearby urban areas (Nowak and

and Combat Heisler 2010), which lowers energy consumption. Trees absorb carbon dioxide and store the carbon

Climate in woody tissues, reducing the amount of carbon dioxide in the atmosphere. Each year, an acre of trees

Change absorbs the amount of carbon produced by driving a car for 26,000 miles (Nowak 2011).

Buffer Tree canopies dampen sound by intercepting sound waves (Herrington 1974). Noise buffers composed

Noise 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).

Boost Local
and Regional
Economies

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 often are valued at up to 5% more than comparable homes farther from parks
(Tyrvéinen and Miettinen 2000), and street trees add value to homes as well (Donovan and Butry 2010).
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TABLE 1 | BENEFITS OF URBAN FORESTS (CONT.)

Community Physical features, particularly natural ones, play an important role in creating vital neighborhood spaces

Building (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).

Make Trees are the most important factor in influencing the perception of a community’s aesthetic value

Communities (Schroeder 1989). Trees and natural landscapes are associated with reduced aggression and violence

More (Kuo and Sullivan 2001b), and less graffiti, vandalism, and littering (Brunson 1999).

Attractive

Physical People who use parks and open spaces are three times more likely to achieve recommended levels of

Wellness and physical activity than non-users (Giles-Corti et al. 2005). People in communities with high levels of

Fitness greenery or green space are more likely to be physically active (Maas et al. 2006; Ellaway et al. 2005).

Mental The experience of being in nature helps restore the mind after the mental fatigue of work or studies,

Health and improving productivity and creativity (Kaplan 1995; Hartig et al. 1991). A recent study found that just

Function 20 minutes of walking in nature significantly lowers stress hormones (Hunter et al. 2019).

Child Experience with nature helps children develop cognitively, emotionally, and behaviorally by connecting

Development 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).

Health and Volunteer stewards of all ages who regularly remove invasive species, plant trees, and perform other

Wellness stewardship activities are likely to gain health benefits from physical exertion. In one hour, a 150-pound

Benefits of person can burn 440 calories from digging, gardening, and mulching, and 330 calories from light

Stewardship gardening like planting trees (www.choosemyplate.gov). Strong community relationships are built from

Activities sharing personal stories, exchanging information, and working together to achieve common goals (e.g.,
community forest improvements).

created a 2.9 billion-cubic-foot reduction in runoff, a service

ECONOMIC BENEFITS

The Puget Sound region’s forests provide measurable, valuable
services that affect us every day. In 1998, American Forests, the
country’s oldest national conservation organization, analyzed
Washington State’s urban forests. Its study revealed that these
trees removed 38,990 tons of air pollution—a service valued

at $261.6 million in 2019. The study also showed that the trees

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.
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AIR QUALITY

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
areduced 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
water in a 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 U.S. was estimated to be
711,000 metric tons (Nowak et al. 2006).

WATER QUALITY

Neighborhoods with fewer trees have the potential for
increased stormwater, 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
etal. 2008). The Green Shoreline Partnership understands the
importantrole trees play in improving water quality and will
work interdepartmentally with city staff to be innovative and
creative with tree-planting efforts in order to improve water

quality.

Forests Clean the Air:

Shoreline has 271 acres of forest in parks and
natural areas that the Green Shoreline Partnership

will help restore to a healthy condition. This
acreage has the potential to mitigate the
emissions of more than 650 cars per year once it is
restored.
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MENTAL HEALTH

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). 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). 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. Restoring 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. As they grow, trees
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 et al. 2002).
For example, the average passenger vehicle emits about 4.6
metric tons—the equivalent of over 10,000 pounds—of
carbon dioxide per year (U.S. Environmental Protection
Agency 2018). According to the U.S. Environmental Protection
Agency, each acre of healthy forest can remove carbon dioxide
emissions for approximately 2.4 vehicles per year.

Trees in an urban setting combat the “urban-heat-island
effect” caused by paved surfaces absorbing and radiating 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% to 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 at removing 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.

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
canimprove the flow of cool air throughout an entire city.

Forests Reduce Heat:

Every 10% increase in overall urban tree canopy
generates a 2°F reduction in ambient heat
(Wolf 2008).

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% to 27% reduction in reports
of narcotics possession in areas with enhanced vegetation
(Kondo and others 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 study from Kuo and Sullivan, by studying 98

apartment buildings in an inner-city neighborhood of Chicago,

they found that regardless of the socioeconomics of the
residents of an apartment building, “the greener a building’s
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surroundings were, the fewer crimes reported” (Kuo and
Sullivan 2001b). Troy et al. (2012) found that a 10% increase
in tree canopy was associated with a roughly 12% 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 Shoreline Partnership.

More research still is needed to quantify the economic and
ecosystem benefits of Shoreline’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 Shoreline’s environmental, economic,
and public health. As development throughout the region
continues atarapid pace, preserving and enhancing our
remaining urban forest is now more important than ever.




CHAPTER 3. THE CHALLENGE — A THREATENED URBAN FOREST

CHALLENGES AND THREATS
TO SUSTAINABILITY

Urban forests face unique challenges and pressures that
require specific attention. The following section outlines
seven 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  Declining habitat quality

e Invasive species: plants and insects

e  Harmful use: intentional and unintentional

e Lackofhomeowner education and resource allocation

e Resourcelimitations on urban forest management and
maintenance on public lands

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. Pollination can be challenging
when fragmentation isolates populations of plants because
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 a lack 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 greenbelts,
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 and 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
Shoreline 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 Shoreline
Partnership managers will need to integrate adaptation and
resilience strategies into general management practices and
park-specific stewardship plans.

Declining Habitat Quality

Several factors contribute to the loss of habitat quality in
Shoreline’s urban forest. Compared with the region’s native
forest composition, deciduous trees make up much more of
Shoreline’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 Shoreline’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, Shoreline’s urban forest no
longer grows under natural conditions.

The high proportion of deciduous trees in Shoreline’s forest
indicates that there will be a pronounced decline in tree
canopy in the near future. Many of the deciduous trees—both
native and non-native—are nearing the end of their natural
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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, the 20-Year Plan’s technical
analysis projects that the natural death of these deciduous
trees could lead to aloss of much of Shoreline’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 Shoreline has prioritized the
restoration of riparian areas in Shoreline and the Partnership
should continue to protect and prioritize these areas for their
ecological benefit.

Invasive Species: Plants and Insects

Invasive plants now outcompete native understory plants

in many of Shoreline’s private, park, and undeveloped urban
areas. Aggressive, non-native 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 species. Blackberry
thickets are especially aggressive when established along
creeks and gulches, which, in the long term, can be detrimental
to salmon. This impacts the ecosystem and canlead toa
decline in the health of the 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 ivy isin the
early stages of blanketing forest floors and trees in Shoreline,
the opportunity exists to remove the existing growth and
prevent further spread and a much bigger future cost of
management. English ivy is the dominant invasive plant in
Shoreline’s forested parks (see detailed information about the
forested parks health assessment in Chapter 6).

3. THE CHALLENGE - A THREATENED URBAN FOREST
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PRESENT > IN 20 YEARS * IN 50 YEARS

>IN 100 YEARS

The wetlands, meadows, and forests are
destroyed. Native plants can no longer
establish on their own.We are left with
a dense “invasive desert.” Very few plant
species can live, and biodiversity is

Natural areas are dominated by short-
lived deciduous trees, such as big-leaf
maples and alders, nearing the end of
their life. After decades of passive
management, invasive plants such as

Invasive plants outcompete and grow
over existing vegetation, blocking the native shrubs struggle to survive the
sunlight native plants need to thrive. stress of competition with invasive
Reed canary grass dominates most plants.

wetland areas, Himalayan blackberry

Native vegetation is gone. Only a few

Himalayan blackberry and reed canary
grass are smothering native vegetation
and preventing natural regeneration.

blankets the understory of forests, and
English ivy makes trees weak, top-heavy,
and susceptible to windfall. Eventually,

trees die or fall over.

Figure 1: Potential of Forest if Not Restored

Asinvasive 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, can live

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 in ivy (Figure 1).

Non-native, invasive insects also can have catastrophic effects
onaregion’s natural resources and do not contribute to the
natural ecological processes found in healthy natural open

gone. Such conditions provide homes
for rats and scarce habitat for other
urban wildlife.

spaces. Wood-boring beetles have been documented in the
northeastern U.S. 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 et al. 2010). These species arrived 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 then succumb to
other pests or disease. In the Pacific Northwest, gypsy moths
have been known to attack red alder, Douglas-fir, and western
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hemlock (Boersma et al. 2006).

To protect Shoreline’s forested natural areas, the Green
Shoreline 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 U.S. Department of Agriculture’s
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 stewards to help cities with invasive species outbreak
detection, and this could be offered as training for Green
Shoreline Stewards.

As the Green Shoreline Partnership implements its 20-Year
Plan, insect pests and other forest-health threats should be
monitored at each project site as part of a detailed stewardship
plan. To protect urban forests from devastating future pest
and disease outbreaks, it is vital to plant a diversity of trees and
shrubs throughout the city. Alandscape dominated by just one
or a few plant 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 sometimes illegal activity, especially in parks,
has had a direct impact on Shoreline’s urban forest. People
misuse parks, harm community trees, and destroy spaces
meant to benefit them, though this is often unintentional and
abyproduct of inequity or miseducation. 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
public land from adjoining private-property owners, while
not common in Shoreline, can 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.

The Green Shoreline Partnership recognizes that
homelessness is a social condition and not a crime.
Homeless encampments, however, are prohibited inside
City of Shoreline parks and their removal must be dealt with
sensitively. The Partnership will approach encampments on
project-area sites with sensitivity toward all involved, and
work in ways consistent with City of Shoreline procedures.

3. THE CHALLENGE - A THREATENED URBAN FOREST

Drawing on the diverse experiences and knowledge of Green
Cities, 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.

In addition, it isimportant to note that when forested urban
areas are left unmanaged, some users may perceive the lands as
abandoned and forgotten, and therefore open refuge for illegal
activities, such as drug use and crime. This is an unfortunate
perception, as it is often untrue: well-managed green space
doesn’t encourage crime, but rather it reduces 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.

Lack of Homeowner Education and
Resource Allocation

Another threat to Shoreline’s urban forest is that private-
property owners lack resources relating to urban forest
care, management, and maintenance. With just over half of
Shoreline’s canopy cover existing on residential and private
land, this education and resource allocation is imperative.
Homeowners often inherit trees from 