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PREFACE

Edmonds is a thriving city. Its proximity to Seattle, 

location on the shores of Puget Sound, and the 

oldest city in Snohomish County give it unique 

characteristics that influence its tree canopy. Over 

the past century, Edmonds has transitioned from a 

mill town to a city with a mix of residential, 

commercial, and recreational land uses. Its urban 

tree canopy is well-established, with tree removals, 

plantings, and growth of existing tree canopy all 

contributing to the current state of its urban 

forest. 

Edmonds' urban forest is an indispensable part of 

the city's infrastructure. Research has shown the 

environmental, human health and economic 

benefits trees provide. However, as with any 

community, Edmonds faces a host of environmental 

challenges while seeking to balance development 

and conservation. A healthy tree canopy is crucial 

for maintaining this balance, providing Edmonds' 

residents with a resource that will impact the 

health and well-being of generations to come. 

The USDA Forest Service developed tree canopy 

assessment protocols to help communities identify 

the local green infrastructure providing tree 

coverage on the ground when viewed from above.  

A tree canopy assessment helps chart a greener 

future by providing information on the tree canopy 

communities have, how it has changed, and where 

there is room to plant trees. This report is a 

discussion of the methods and findings related to 

the application of USDA's tree canopy assessment 

protocols in characterizing tree canopy change 

from 2015 to 2020 in the City of Edmonds. 
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EXECUTIVE SUMMARY

In an effort to update existing canopy products for  the 

City of Edmonds, this tree canopy assessment produced 

high-resolution canopy products based on aerial imagery 

and light detection and ranging (LiDAR) data. The 

assessment was a collaborative effort that included  the 

participation of internationally recognized leaders in the 

development of high resolution land-cover datasets.  

Accurate, high-resolution land cover maps are essential to 

a wide range of landscape analysis and monitoring efforts.  

This report outlines methods and �ndings from the 

quanti�cation of tree canopy change in the City of 

Edmonds over a �ve-year period (2015-2020). Findings 

are presented for various delimitations, including 20-acre 

hexagons (created for the purpose of this report) and 

watersheds. The report also discusses the relationship 

between tree canopy and  land use, existing vegetation's 

role in providing ecological bene�ts that enhance human 

wellbeing, and potential area for canopy expansion.

Key �ndings from this report indicate that due to tree 

canopy gains offsetting canopy losses in the City of 

Edmonds, if current trends persist then Edmonds total 

amount of tree canopy will likely remain unchanged. 

Although this could serve as an opportunity to shift focus 

onto promoting management practices that lead to a 

healthy tree canopy, keeping track of where gain and 

losses (through periodical assessments) occur is also 

important. This is because ensuring equitable access to 

nature is crucial for any city's resilient future. The 

assessment found ample space in the City of Edmonds to 

expand tree canopy, so there is great opportunity to 

ensure future tree planting occurs where it is most 

needed.
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FINDINGS

The vast majority of tree 

canopy, along with gains and 

losses in tree canopy 

occurred on residential 

lands. Residents are crucial 

to the growth of Edmods' 

urban forest.

If current trends 

continue, Edmonds' tree 

canopy will likely remain  

unchanged.

The loss of forest 

patches is of concern. 

Substantial production 

of ecosystem services 

do not typically occur 

through the growth of 

individual trees.

Edmonds' tree canopy has 

increased slightly from 

2015 to 2020.

Gains in tree canopy 

outpaced losses by a 

very small amount.

Street trees contribute 

substantially to the city's 

overall canopy.  Urban 

forestry funding is key to 

maintaining the canopy 

within the rights-of-way.

Changes in tree canopy 

vary. Gains are primarily 

being driven by growth in 

residential trees, while 

losses occur at the 

expense of removing 

forest patches for 

construction.

Most of the canopy 

gains come from 

incremental growth of 

existing trees, 

highlighting the 

importance of 

preservation efforts.
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RECOMMENDATIONS

Integrate the tree canopy 

change assessment data 

into planning decisions at 

all levels of government 

from individual park 

improvements, to 

comprehensive planning 

and zoning initiatives, to 

citywide ordinances.

Reassess the tree 

canopy at regular 

intervals to monitor 

change and make 

strategic management 

decisions.

Field data collection 

efforts should be used 

to complement this 

assessment as 

information on tree 

species, size, and health 

can only be obtained 

through on-the-ground 

inventories.

Tree canopy assessments 

require high-quality, 

high-resolution data. 

Continue to invest in 

LiDAR and imagery to 

support these 

assessments and other 

mapping needs. Canopy 

re-assessments may be 

timed with regional aerial 

imagery collection for 

cost-effective planning.

Preserving existing 

tree canopy is the 

most effective means 

for securing future 

tree canopy, as loss is 

an event but gain is a 

process.

Having trees with a 

broad age distribution 

and a variety of species 

will ensure that a 

robust and healthy tree 

canopy is possible over 

time.

Planting new trees in 

areas in areas that 

have high summer 

temperatures, risk of 

�ooding and low tree 

canopy will enhance 

ecosystem services 

and improve equity.

Community education is 

crucial if tree canopy is 

to be maintained over 

time. Residents that are 

knowledgeable about 

the value of trees will 

help the city stay green 

for years to come. 
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Figure 1:  2020 Imagery (top) and 2017 LiDAR (bottom) were used in 
conjunction with 2015 imagery (not shown) to map tree canopy change 
and land cover.

MAPPING THE TREE CANOPY FROM ABOVE

Tree canopy assessments rely on remotely 

sensed data in the form of aerial imagery 

and light detection and ranging (LiDAR) 

data. These datasets, which various 

governmental agencies in the region have 

acquired, are the foundational information 

for tree canopy mapping. Imagery provides 

information that enables features to be 

distinguished by their spectral (color) 

properties. As trees and shrubs can appear 

spectrally similar or obscured by shadow, 

LiDAR, which consists of 3D height 

information, enhances the accuracy of the 

mapping. Tree canopy mapping is 

performed using a scienti�cally rigorous 

process that integrates cutting-edge 

automated feature extraction technologies 

with detailed manual reviews and editing. 

This combination of sensor and mapping 

technologies enabled the city's tree 

canopy to be mapped in greater detail.  

Compared to national tree canopy 

datasets, which map at a resolution of 30-

meters, this project generated maps that 

are over 1000-times more detailed and 

better account for all of the city's tree 

canopy.

The high-resolution land cover that 

forms the foundation of this project 

was generated from imagery acquired 

in 2015 and 2020, and LiDAR acquired 

in 2017. Source data used for the 

mapping came from the City of 

Edmonds, Snohomish County, the 

State of Washington, the USDA, and 

the USGS.

Figure 2: High-resolution land cover developed for this project.

Tree Canopy Mapping

Land Cover Mapping
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MAPPING GAIN AND LOSS OF TREE CANOPY

From a single street tree along a roadside to a patch of trees in a park, every tree in the city was accounted 

for in our high-resolution mapping. Through it, we computed tree canopy change by quantifying the no 

change, gains, and losses in Edmonds' tree canopy from 2015-2020. We also calculated the magnitude of 

change from 2015 to 2020.. The �gures below provide examples of the most common types of tree canopy 

change that occurred in Edmonds during this �ve-year period.

Figure 3: 88th W and 184th  St SW.  
Most of the tree canopy in this 
residential area has remained 
relatively stable in the past �ve 
years but the new construction of 
three homes resulted in the loss of 
tree canopy and a reduction in a 
small urban forest patch. Loss of 
such patches are dif�cult to replace.

Figure 4: Caspers St and Aloha St. 
Another example of new 
construction but unlike the 
example above this location did not 
experience a loss of any forest 
patches. Although some trees were 
removed that loss was offset by 
new plantings and growth. Over 
time, new developments with tree 
plantings will experience a large net 
increase in tree canopy.

Figure 5: 94th Pl W. This large 
forest patch contributes important 
ecosystem services such as wildlife 
habitat and water quality. The 
amount of tree canopy within the 
forest is increasing due to a 
combination of natural growth and 
succession. Preserving such 
patches is important in the face of 
development pressures.

2015 2020
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TREE CANOPY COVER ANALYSIS

Tree canopy assessments provide 
insights into the distribution and 
factors in�uencing tree canopy and 
canopy change. Using GIS, we 
computed and summarized the 
Existing Tree Canopy, Possible Tree 
Canopy, and Tree Canopy Change at 
various geographical units of analysis, 
ranging from land property parcels to 
watersheds. We provide de�nitions 
for each of these on the panel on the 
right, and discuss �ndings in the 
following pages.

Existing Tree Canopy

Edmonds is a mosaic of landscapes, including parks, historical districts, dense commercial areas, and 
suburban residential lands. A grid of 20-acre hexagons was used to visualize the distribution of tree canopy. 
Across the city, canopy coverage within these hexagons ranges from less than 1% to 99%. Approximately 
half the city has less tree canopy coverage than the city average. Higher amounts of tree canopy are 
present in conserved forests and established residential areas—the lowest amounts of tree canopy exist in 
the commercial districts.

Figure 6. Existing tree canopy percentage as of 2020 summarized using 20-acre hexagons. For each of the hexagons, 
Existing Tree Canopy was calculated by dividing the amount of tree canopy by the land area, which excludes water. Using 
hexagons as the unit of analysis provides a standard mechanism for visualizing the distribution of tree canopy without the 
constraints of other geographies that have unequal area and, thus, cannot be readily compared (e.g., Census block groups).

Key Terms

Existing Tree Canopy: The amount of tree canopy present 

when viewed from above using aerial or satellite imagery.

Possible Tree Canopy - Vegetated: Grass or shrub area 

that is theoretically available for the establishment of tree 
canopy.

Possible Tree Canopy - Impervious: Asphalt, concrete or 

bare soil surfaces, excluding roads and buildings, that are 
theoretically available for the establishment of tree canopy.

Not Suitable: Areas where it is highly unlikely that new 

tree canopy could be established (primarily buildings and 
roads).

34.6% of  of  Edmonds' land is 
covered by tree canopy
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By 2015, 34.3% of land in Edmonds was covered with trees. This number reached 34.6% by 2020. Tree 

canopy in Edmonds has increased very slightly (only 17.6 acres of net gain), but this pattern is far from 

consistent throughout the city. One location experienced a near 100% relative loss, whereas others 

gained as much as 35% new canopy relative to 2015 conditions. The starkest losses were in response to 

new construction, which resulted in either the removal of individual trees or the reduction in forest 

patches. Most of the gains tended to be small, occurring on the edges of existing trees. There were some 

areas of explosive gain associated with the rapid growth of younger trees.

Over 162 acres of tree canopy were removed from 2015 to 2020 but these losses were offset by 180 

acres of new growth, resulting in a net increase of 17.6 acres of tree canopy. As new growth is 

incremental, gains in tree canopy are not as noticeable as removals. The largest absolute gains were 

most apparent in areas that already had a robust tree canopy. Canopy begets canopy as healthy trees 

gain canopy on an annual basis. The greatest relative gains in tree canopy were in locations where new 

plantings were carried out on areas with little tree canopy in 2015. This is important because just as 

forest patches provide valuable ecosystem services, such as wildlife habitat, so do individual trees. In 

areas with low tree canopy, an individual tree can provide a refuge from the sun while watching a 

baseball game or help to reduce homeowner air conditioning costs. Natural growth can provide gains in 

areas with robust canopy, but in areas with low canopy, such as new developments, tree plantings are an 

important part of a long-term plan to increase tree canopy.

Canopy Change Distribution

Figure 7: Tree canopy change summarized by 20-acre hexagons. Darker greens indicate greater relative gain, while darker 

purple re�ects  higher relative amounts of loss.

Acres of Gain

Acres of Loss

180.0

162.4

34.6%

34.3% 2015 Tree Canopy %

2020 Tree Canopy % 0.9%   
Relative change in 

tree canopy

2020 acres - 2015 acres

2015 acres

1961.7 acres - 1944.1 acres

1944.1 acres

9



More of the city's tree canopy is located on single-family residential 
properties than other land uses. With 58% of the city's tree canopy on single-
family residential land, totaling 1,139 acres, the proportion far exceeds the 
next highest land use category, open space, which contains 19% of the city's 
tree canopy. However, the tree canopy on these two land uses is quite 
different. On residential land, much of the tree canopy comprises individual 
trees or small patches that do not have a natural, unmanaged understory. On 
open space lands, the forest patches are larger and are more likely to contain 
a natural duff layer. In addition, open space land has a higher proportion of 
tree canopy coverage, at 74%, far exceeding other land uses. For example, on 
average, single-family residential and commercial properties have 36% and 
16% tree canopy coverage, respectively. Transportation areas have 22% 
coverage, which is commendable given the challenges of establishing tree 
canopy along streets.

Single-family residential land also has the most room to establish new tree 
canopy, with 995 acres of vegetated land (Possible-Vegetation) not covered 
by tree canopy. This fact is not surprising given that single-family residential is 
the most prominent land use in the city. These numbers indicate residents' 
crucial role in the city's tree canopy efforts. Residents must be on board with 
planting and preservation efforts if the city wishes to maintain or increase its 
tree canopy. Tree plantings must commence once construction on a new 
residence is complete. Plantings need to be coupled with preservation 
initiatives to create an uneven-aged urban forest and offset the anticipated 
removals.

Figure 9: Existing and Possible Tree Canopy summarize by land use.

Land Use

Figure 8. Percent of total tree 
canopy by land use class.
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Land Use (continued)

Residential land also contributed the largest amount of new tree canopy to the city, and where the most signi�cant 

amount of tree canopy was lost. Multi-family residential was the only land use where losses exceeded gains, primarily 

due to new construction. The absolute growth in tree canopy was greatest on open space land use due to the small, 

incremental growth stemming from many trees. There were losses on open space lands, but the canopy growth was 

more than double the loss. Transportation land uses experienced the highest amount of relative gain, lending evidence 

that Edmonds' investments in urban tree care and management are paying off.

Figure 11: Tree canopy area, percent coverage, and relative change for generalized land use categories. 

Figure 10: Tree canopy gains and losses by generalized land use categories

Most of the city's tree 

canopy is located on 

residential land 

Open space has the highest 

percentage of its land 

covered by tree canopy

Transportation gained the 

most tree canopy relative to 

coverage in 2015

Tree canopy gains on open 

space land outpaced losses 

by more than 2:1
New canopy growth on 

residential land just barely 

compensated for the losses
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It is essential to have higher amounts of tree canopy along streams to reduce 
nonpoint source pollution and erosion. The areas surrounding a 100-foot 
buffer of Edmonds' streams have an average tree canopy coverage of 56%. 
These stream buffer locations also experienced an increase in tree canopy, 
more than double the city average. Maintaining tree canopy within the stream 
buffers will help to continue this trend. Techniques for preserving tree canopy 
in these areas will likely differ by land use. 43% of the tree canopy within the
stream buffers is on open land, and 42% is on single-family residential land.

Figure 11: Tree canopy area, percent coverage, and relative change summarized by watershed

Watersheds & Stream Buffers

Figure 12. Percent of total tree 
canopy within stream buffers by 
by land use class.

Of the 28 watersheds in Edmonds, 10 experienced a decrease in tree canopy from 2015 to 2020. Within 
each watershed, the patterns of change vary considerably by land use. For example, the Westgate Pond 
watershed experienced the greatest relative loss of tree canopy of any watershed. Even though tree 
canopy increased in the transportation areas along the street, the losses on single-family residential land, 
which account for most of the land in the watershed, offset these gains. In contrast, the Hindley 
watershed showed a solid increase in tree canopy even though, like Westgate Pond, the majority of the 
tree canopy is on single-family residential land. The Lund's Gulch watershed is the most treed watershed 
in the city, with over 70% coverage. Tree canopy increased on all land uses, but primarily on the open 
space lands that dominate the watershed.
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Figure 16. Possible Tree Canopy (as of 2020) consisting of non-treed vegetated surfaces summarized by 20-acre hexagons. 
These vegetated surfaces that are not currently covered by tree canopy represent areas where it is biophysically feasible to 
establish new tree canopy. It may be �nancially challenging or socially undesirable to establish new tree canopy on much of 
this land. Examples include recreational �elds. Maps of the Possible Tree Canopy can assist in strategic planning, but 
decisions on where to plant trees should be made based on �eld veri�cation. Surface, underground, and above surface 
factors ranging from sidewalks to utilities can affect the suitability of a site for tree canopy planting.

Possible New Tree Canopy

Possible Vegetated Tree Canopy % -  Hexagons

Edmonds has enough available land to 
substantially increase its tree canopy

This study found ample space in Edmonds to expand the tree canopy. The term used to describe vegetated 
areas with no trees, buildings, roads, or bodies of water is Possible-Vegetation. Possible-Vegetation  
represents the theoretical plantable space, which is locations without tree canopy and where new tree 
canopy could theoretically be established without having to remove hard surfaces. Many factors go into 
deciding where a tree can be planted with the necessary conditions to �ourish, including land use, 
landscape conditions, social attitudes towards trees, and �nancial considerations.

The Possible-Vegetation category should serve as a guide for further �eld analysis, not a prescription of 
where to plant trees. With over 1,427 acres of land, comprising nearly 25% of the city's land base falling 
into the Possible-Vegetation category, there remain signi�cant opportunities for planting trees and 
preserving canopy that will improve the city's total tree canopy in the long term. It is also important to note 
that well over half of the Possible-Vegetation space (995 acres) is located on single-family residential areas, 
mainly lawns. While it is likely easier to establish tree canopy in these locations, planting trees in areas with 
higher impervious cover will signi�cantly impact the urban heat island.
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Heat Island, Runoff & Equity

Climate change is anticipated to 
exacerbate urban heat islands 
and �ooding in cities, resulting in 

tens of thousands of excess 
deaths in the coming decades. A 
way to address past inequities, 
enhance ecosystem services, and 
make Edmonds a more 

sustainable city is to focus on 
areas that lack the ability to 
properly combat rising 
temperatures and surface runoff.

To evaluate existing vegetation’s

contribution towards mitigating 
these key issues, we mapped local 
vegetation capacity to combat  
urban heat islands and reduce 
stormwater runoff using the 

Integrated Valuation of 
Ecosystem Services and 
Tradeoffs tool (InVEST) and the 
tree canopy products developed 
for this report.

In Edmonds, areas with a greater 
capacity to mitigate rising 
temperatures and to retain 
surface runoff appear as hotspots 
(dark-shaded areas). These areas 

are patches of unfragmented 
vegetation amid built-up areas. 
Planting trees and implementing 
other green infrastructure in 
areas with concentrated 

urbanization could help decrease 
the strain that falls over these 
hotspots. It would also help 
relieve community members' 
exposure against environmental 

risks (especially for those that do 
not live near a lot of vegetation), 
increasing community health and 
well-being long term.

Figure 15: Runoff retention by local vegetation. The dots are colored based on the 
mean index of runoff retention by all types of vegetation in each 20-acre hexagon. 
The map ranges from zero (indicating low retention) to one (indicating high 
retention). 

Figure 14: Heat mitigation by local vegetation. The dots are colored based on the 
mean index of heat mitigation by all types of vegetation in each 20-acre hexagon. 
The map ranges from zero (indicating low mitigation) to one (indicating high 
mitigation). 

The ecosystem services trees provide make them an essential part of Edmonds' infrastructure. Current and past 

practices impact the distribution of tree canopy. These factors include zoning decisions, the ability of residents to 

request and advocate for new street trees in their neighborhood, and racist practices of the past. In order to ensure 

a just and equitable future in which all of Edmonds' residents are afforded the advantages that the trees provide, the 

city should strategically target its planting efforts.
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PERFORMING CANOPY ASSESSMENTS OVER TIME

These summaries are an 

exhaustive geospatial 

database that enables the 

Existing and Possible 

Tree Canopy to be 

analyzed.

Remotely sensed data forms the 

foundation of the tree canopy 

assessment. We use high-

resolution aerial imagery and 

LiDAR to map tree canopy and 

other land cover features. 

The Importance of Good Data

The land cover data consist 

of tree canopy, grass/shrub, 

bare soil, water, buildings, 

roads/railroads, and other 

impervious features.

The land cover data are 

summarized by various 

geographical units, 

ranging from the 

property parcel to the 

watershed to the 

municipal boundary.

This project employed the USDA Forest Service's urban tree canopy assessment protocols and 

made use of federal, state, and local investments in geospatial data. Tree canopy assessments 

should be completed at regular intervals, every 3-5 years.

The tree canopy data 

analytics provide basic 

summary statistics in 

addition to inferences on 

the relationship between 

tree canopy and other 

variables.

The report (this document) 

summarizes the project 

methods, results, and �ndings.

The presentation, given to partners 

and stakeholders in the region, 

provides the opportunity to ask 

questions about the assessment.

This assessment would not have been possible without the city's investment in high-quality geospatial 

data, particularly LiDAR. These investments pay dividends for a variety of uses, from stormwater 

management to solar potential mapping. Good data supports good governance.
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This assessment was carried out by SavATree and the University of Vermont Spatial Analysis Lab. The methods and 

tools used for this assessment were developed in partnership with the USDA Forest Service. The source data used for 

the mapping came from the City of Edmonds, Snohomish County, the State of Washington, the USDA, and the USGS. 

The City of Edmonds funded the project. Additional support for data analytics came from the Gund Institute for 

Environment at the University of Vermont. Computations were performed on the Vermont Advanced Computing Core 

supported in part by NSF award No. OAC-1827314.
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