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Abstract
More than 80% of the nation’s population lives in urban areas. The urban tree 
canopy (UTC) is an essential part of an urban areas’ infrastructure—an 
ecosystem characterized by trees and other vegetation in association with 
people and their developments. This publication outlines the many 
environmental benefits the UTC provides as well as recommendations for 
expanding it.
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A Guide to Washington State’s Urban Tree Canopy

Abstract

This publication explores the most important environmental, 
economic, and social benefits of a healthy urban tree canopy 
across the entire state of Washington. It provides data on 33 
different genera, species, and notable cultivars of both 
deciduous and coniferous trees. It includes a very extensive list 
of references that can be utilized for further study.

The urban canopy enhances the environment, increases 
community attractiveness and fosters community civic pride, 
while balancing economic growth with environmental quality 
and well-being (McPherson et al. 2002). Use this publication 
to select, preserve, and expand the urban tree canopy.

Define the Urban Tree Canopy

The urban tree canopy (UTC) consists of publicly and 
privately owned trees within an urban area, including those 
alongside streets, in home landscapes, in schools, parks, golf 
courses, and cemeteries, as well as any remaining rural forest 
(Safford et al. 2015). Simply stated, it is an ecosystem 
characterized by the presence of trees and other vegetation in 
association with people and their developments (Nowak et al. 
2010). Urban foresters understand the art, science, and 
technology of managing trees and natural systems for the 
health and well-being of communities. As there are differences 
in ownership between all the different types of property (i.e., 
both public and private), there is no one way to manage the 
urban forest. Urban planners typically divide urban trees into 
three categories: yard trees, street trees, and trees for large 
public spaces. Street trees are often found in the public right of 
way (ROW), which is defined as the area between the curb and 
the sidewalk. In this publication, deciduous trees are classified 
into three sizes, following protocols used by the US Forest 
Service (Green Cities Research Alliance 2012) and based on 
their mature size: less than 30 feet, 30–50 feet, and over 50 
feet.

Environmental Benefits

With more than 80% of the nation’s population living in urban 
areas (US Census Bureau 2010), it is imperative that the UTC 
is considered an essential part of the green infrastructure 
(Figure 1). In Washington State, a diverse UTC can serve to 
complement the broad acres of deep green forests (firs and 
pines) that lend themselves to the moniker the Evergreen State. 
In urban areas, people plant trees for their long lives, their 
architectural shapes, and their beauty.

Figure 1. Deciduous trees have been planted on the south side of these 
urban apartment buildings in Seattle.

Climate Change

The terms climate change and global warming are often used 
interchangeably, though the former is considered more 
accurate as there are other changes besides temperature 
increases (EPA 2013). Scientists refer to the increasing 
atmospheric levels of carbon dioxide as the leading greenhouse 
gas influencing climate change. Trees can take up carbon 
dioxide and release oxygen in the process of photosynthesis. 
Carbon storage and sequestration provided by trees has been 
addressed in a number of studies. Research foresters have 
collected data on urban forests, including tree species, 
diameter at breast height, tree height, crown width, and overall 
tree health. The data collected from urban forests can be 
compared with native forests. Cities produce 40–70% of all 
greenhouse gas emissions as they consume resources for 
energy, infrastructure, and transportation (Safford et al. 2015).

Carbon storage and sequestration

There are two different terms used in climate change studies 
examining carbon utilization by trees. The term carbon storage 
refers to the accumulation of carbon in both the aboveground 
and belowground biomass of the trees over many years 
(McPherson et al. 2013). Carbon storage is equal to one half of 
the biomass of each tree (Nowak et al. 2016). As trees increase 
in size, they store more carbon (Figure 2). The term carbon 
sequestration is used to describe the carbon stored 
aboveground and belowground over a single season. The rate 
of sequestration is typically expressed as the pounds of CO2
absorbed by a tree each year (McPherson et al. 2007). In a 
study conducted in Chicago’s urban forest, tree vegetation was 
found to store 7 million tons of atmospheric CO2 per year and 
sequester 155,000 tons of CO2 annually (Nowak 1994). In a
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California study (Nowak et al. 2013a) looking at the cities of 
Sacramento and Los Angeles, researchers found that the urban 
tree forests were found to store 2% of the total carbon stored 
from all forests across the state. The results from California 
were compared to national data that found that urban trees 
store and sequester 3.2% of the estimated carbon stored in US 
forestland and urban forest trees combined. In a similar study 
conducted in the Midwest (Twin Cities of Minnesota), urban 
trees were found to sequester 1% of the total carbon emissions 
produced from human sources (Zhao and Sander 2015), 
corroborating early work from with other temperate zone 
urban forests (Nowak and Crane 2002). Taken collectively 
across the US, urban tree forests are able to store 12.6% of the 
total carbon emitted from all man-made sources (Safford et al. 
2015) and sequester 0.05% of all emissions generated per year. 
Establishing 100 million trees (ten million trees planted over 
ten years) would be able to offset less than 1% of the total 
estimated amount of carbon emitted in the US over the 50-year 
lifespan of the trees (Nowak and Crane 2002) as the trees 
mature and die.

Figure 2. In the process of photosynthesis these Regal Prince oak 
(Quercus robur Regal Prince) leaves help store and sequester carbon.

Avoided carbon emissions

While climate scientists find that urban trees play a minor role 
in storing or sequestering carbon (Mackey et al. 2013), they do 
recognize the benefits that trees can play in reducing the need 
to utilize energy to cool a building during the summer or to 
heat it during the winter. The term “avoided carbon emissions” 
is defined as the carbon emission reductions from electricity 
generation and natural gas combustion, as well as the urban 
forest’s effects on annual building energy use for space heating 
and cooling (McPherson et al. 2013). Researchers estimate that 
air conditioning can account for 5–10% of peak energy 
demand during the summer (Akbari 2005), resulting in 20% of 
the population-weighted smog concentrations in urban areas. 
Urban tree planting could account for a 25% reduction in net

cooling and heating energy usage in urban landscapes (Akbari 
2002). During the summer, the combination of a tree’s foliage, 
branches, and trunks provides both shading and reduced wind 
speeds near adjacent buildings.

Summer shading

When properly placed and scaled around a building, trees can 
reduce solar radiation from striking the building, thus 
effectively reducing the need for the carbon used in cooling the 
air (Figure 3). Deciduous trees would be more appropriate than 
evergreens as they allow solar gain in the winter while 
blocking it during the summer (Figure 4). To provide shade 
from the afternoon sun, primarily between the hours of 3:00 to 
7:00 pm, consider a tree that matures to a height of at least 25 
feet for a single story home (Kuhns 2016a). Taller trees will be 
needed for two-story homes. Two large trees on the west side 
of the home and one on the east side can provide enough shade 
to reduce air conditioning costs by 30% (American Forests 
2016). Deciduous trees planted on the south side of a home 
will provide summer shading, but their trunks and branches 
can provide too much shade in the winter. To avoid winter 
shading, locate trees no closer than 2.5 times their mature 
height to the south of a building. When trees are planted on the 
southwest or west side of the home, place them four times their 
mature height from the building.

Winter heating

In colder regions of the temperate zone, a dense stand of 
evergreens would shield a building from cold winter winds, 
thus helping reduce the use of carbon sources for heating. 
Trees for winter wind protection should be planted upwind of 
the building to be protected. Under most conditions, winter 
winds will originate from the north, west, or the northwest. In 
mountainous regions, however, the winds can originate from

Figure 3. Deciduous trees set on the western edge of the property provide 
summer shade. Image: US Department of Energy.
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