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An Urban Tree Canopy (UTC) assesses how much of a defined 
geographic area is covered by trees’ crowns  

The objective of a UTC assessment is to help decision makers 
understand their urban forest resources to establish canopy 
goals and to strategically focus tree planting efforts and 
resources

The UTC Study utilizing satellite data assesses the entire urban 
forest within a geographic area and includes all private and 
public trees

Urban Tree Canopy Study
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Considering the cost and benefits,  the Tree Board recommended 
that the City contract for this type of study.  The cost was 
estimated to be about $15,000-$20,000.

The City approved adding $10,000 to the 2022-23 Budget, with 
the assumption that the City receives matching funds from the 
State of Michigan Community Forest Grant.

Then this summer, the Tree Board became aware of no cost tools 
(The Tree Equity and i-Tree Landscape) publicly available to 
assess Berkley’s tree canopy.  Therefore, this study was 
completed by Tree Board volunteers and without cost to the City.

The Tree Equity provides the basis for assessing the canopy 
cover

i-Tree Landscape provides additional detail to support tree 
benefits

City of Berkley Urban Tree Canopy Study



This study was completed by the City of Berkley Tree Board in September 
2022 canopy data using data from Tree Equity Score .

American Forests launched The Tree Equity Score in 2021. Tree Equity 
Score is a metric to help cities assess how well they are delivering 
equitable tree canopy to cover all residents.

Tree Equity Score synthesizes data to calculate a score to measure how 
much tree canopy and surface temperature align with income, 
employment, race, and health factors in the U.S.  for 150,000 
neighborhoods and 486 municipalities.

American Forests has developed the Tree Equity Score Analyzer (TESA) for 
cities and states that want to dive deep into decision-making around Tree 
Equity Scores.  

It is free and available to the public to use. https://treeequityscore.org/

City of Berkley Urban Tree Canopy Study

4

https://treeequityscore.org/
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American Forests

http://www.americanforests.org/about-us/

http://www.americanforests.org/about-us/


This Study also utilized i-Tree Landscape.

i-Tree Landscape did not have as high of resolution capability as The Tree 
Equity Score so the canopy itself was later determined to be 
underreported by this tool.  

However, i-Tree Landscape provided useful information on the benefits 
derived from Berkley’s existing canopy. 

i-Tree Landscape provided the following tree benefits:

Carbon – the amount of carbon and carbon dioxide equivalent that 
is sequestered and stored by tree in each selected region and its 
associated economic value.

Air Pollution – the amount and economic value of the air pollution 
that is removed by the trees in each selected region.

Hydrology – includes transpiration, rainfall interception, and avoided 
runoff estimates provided by the trees in each selected region.

So the benefits reported by i-Tree Landscape are included in this study, 
even though the canopy and benefits are likely understated.

This link was provided by the Michigan DNR. It is free and available to the 
public to use. https://landscape.itreetools.org/maps/

City of Berkley Urban Tree Canopy Study
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https://landscape.itreetools.org/maps/
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utilizing 2016 data.  This data is provided with 1 foot resolution, 
allowing individual trees to be mapped.

The UVM Spatial Analysis Lab is currently working with American 
Forests to update their study utilizing 2022 data.

City of Berkley Urban Tree Canopy Study

Greater Detroit including the City of 
Berkley is a “Featured Place” in The Tree 
Equity Score.

The Greater Detroit Tree Canopy data was 
provided to The Tree Equity by the 
University of Vermont Spatial Analysis Lab
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Census Blocks for City of Berkley 
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Both The Tree Equity and i-Tree Landscape used Census Blocks 
to define the neighborhoods of Berkley

These Census blocks can be aligned with the City’s Section 
designation except for Section 3, where St. Johns Woods is 
combines with Roseland Park Cemetery in Census Block “0001”

Section 3

Section 4

Section 5
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http://www.americanforests.org/about-us/

UVM SPATIAL Analysis 
Lab supplied the tree 
canopy data used by 
The Tree Equity for the 
Greater Detroit Area.

http://www.americanforests.org/about-us/
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Source:  The Tree Equity

City of Berkley Canopy Study 
Prioritization Based on Canopy %

Red = Highest Priority      Green = Lowest Priority

High ≤ 30%

Medium >30%  <40%

Low ≥ 40%

Priority Legend*
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Prioritization

*Based on Canopy %

Block #

2612151701002

2612151701001

2612151700001

2612151702003

2612151702002

2612151702001

2612151700002

2612151700003

2612151703001

2612151703002

2612151704001

2612151704002

2612151704003

2612151704004



City of Berkley Urban Tree Canopy Study
Priority by Canopy % Only
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• Census Block 0001 includes Roseland Park Cemetery



Tree Equity Scores

What do the Scores mean?
Each score indicates whether there are enough trees in a neighborhood for everyone to experience 
the health, economic and climate benefits that trees provide. Scores are based on tree canopy, 
surface temperature, income, employment, race, age and health factors. A 0-to-100-point system 
makes it easy to understand how a community fares.

City Planning
Urban land-use planners and others can use the scores to decide where and how to invest in 
forestry and infrastructure. The Tucson City Council and Mayor Regina Romero agreed in April 2021 
to adopt the Tucson Tree Equity Score as the primary tool to prioritize investments for the city’s 
urban forestry initiative and infrastructure projects.

Priority Indicators
• Health Index

• Temperature

• People in Poverty %

• Seniors (65+) %

• Children (0-17) %

• People of color %

• Unemployment %
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City of Berkley Canopy Study 
Prioritization Based on The Tree Equity (TTE) Score

Red = Highest Priority      Green = Lowest Priority

High ≤ 79

Medium  ≥ 80  <90

Low ≥ 90%

TTE Priority Legend
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TTE
PrioritizationBlock #

2612151701002

2612151701001

2612151700001

2612151702003

2612151702002

2612151702001

2612151700002

2612151700003

2612151703001

2612151703002

2612151704001

2612151704002

2612151704003

2612151704004

TTE Score

100

75

94

96

89

83

99

86

88

51

69

91

63

80
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Besides the Priority Indicators used to develop the Tree Equity Scores for each 
Census Block neighborhood, Canopy Targets also affected the results.

Based on the Census Data, the Tree Equity Score develops canopy targets based 
on population density.  The intent is to make for more achievable targets, while 
recognizing plantable areas suitable for tree canopy.

In Berkley, this resulted in three different Canopy Targets:  32%; 40%; 48%

City of Berkley Tree Equity Score Prioritization

X 40% = 48%

X 40% = 40%

X 40% = 32%

(n.a. for Berkley)

1 neighborhood

10 neighborhoods

3 neighborhoods
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These various canopy targets seem to distort the scores for the City of Berkley

For example, the only Census Block to achieve a The Tree Equity Score of 100 was 
Census Block 1002.  While Canopy % was in the middle of the pack, and the priority 
factors suggest perhaps a lower score, apparently this neighborhood is more dense, 
and thus has a lower Canopy Target of only 32% .

At the other end, Census Block 0002 while having the highest Canopy %  in the 
Berkley of 41%,  has TTE Score of only 86 due to this neighborhood having the 
higher Canopy Target of 48%.

Census Block 3002 has the lowest TTE Score of 51 for Berkley.  This area also has 
one of the lowest Canopy %  but this score is also negatively affected by this 
neighborhood having the higher Canopy Target of 48%.

Therefore, it is recommended to set priority based on Canopy % and not by The 
Tree Equity Scores

City of Berkley Tree Equity Score Prioritization

Census Block TTE Score Canopy Target Canopy %

1002 100 32% 33%

0001 94 48% 37%

0002 86 48% 41%

3002 51 48% 27%

The Rest 63-96 40% 26%-38%



Comparison of UTC to 
Other Michigan Cities
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Comparison of UTC% Across Various Michigan Cities
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Sources:  Davey Resource Group Tree Canopy Assessment for City of East Lansing (June 2017), the City of 
Ferndale website (Urban Forestry Program) and this study for Berkley
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Tree Benefits
i-Tree Landscape
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City of Berkley Urban Tree Canopy Study
i-Tree Landscape

Using the i-Tree Landscape Tool – appropriate US Census Blocks were selected to select 
analyze data within the city’s boundaries.
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x x x

x

x

x x x x

x x
x

x
x

Hint:  Need to click on the “eye” icon          next to US Census Blocks to show the census blocks on 
the map and then need to click on the Select button         for each block to include in the study



Tree Benefits
Carbon and CO2

$1,429,100    – 30,724.2 short ton
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$49,070 / yr – 19,953.1 lb/yr

Tree Benefits 
Total Air Pollution Removal
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Tree Benefits
Hydrology
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Transpiration:  27.9 MG/yr
Rainfall Interception:  18.3 MG/yr
Avoided Runoff: 4.0 MG/yr - $35,797

MG/yr=Million Gallons per year



City of Berkley Urban Tree Canopy (UTC) Study
Tree Benefits

Reduce Carbon and CO2

Trees reduce atmospheric carbon two ways:
By storing CO2 in their leaves and stems
By reducing demand for heating and cooling thus 
reducing emissions associated with power 
production

Improve Air Quality
Absorb gaseous pollutants
Intercept particulate matter (such as dust, ash 
pollen and smoke)
Release oxygen as a product of photosynthesis –
two healthy trees produce enough oxygen for one 
person for one year

Reduce Stormwater Runoff*
Trees draw moisture from the soil, thereby increasing 
soil water storage (evapotranspiration)
Trees store water within the structure of the tree itself
Root growth and decomposition increase the capacity 
and rate of soil infiltration from rainfall
Tree canopies diminish the impact of raindrops on 
barren surfaces

One typical medium size tree can intercept as much 
as 2,380 gallons of rainfall per year!

* US Forest Service Fact Sheet #4-
https://www.fs.fed.us/psw/topics/urban_forestry/products/CUFR_182_UFfactsheet4.pdf

The UTC in Berkley stores 30,724 tons of carbon –
valued at $1,429,100!

Value of UTC Pollution Removal in Berkley: 
$49,070 / yr – 19,953.1 lb/yr

Reduce Energy Cost
Shading provided by trees reduces the amount of 
heat absorbed and stored
Greenspace provided by trees can lower air 
temperatures by 5 degrees F
Evapotranspiration converts liquid water to water 
vapor and cools the air

Improve Property Value &                      
Beautify Community

One US study determined that large street trees were 
the single most important indicator of attractiveness 
in a community (Coder, 1996).
Having large trees in yards along streets increases a 
home’s value from 3 percent to 15 percent. **

** Wolf, Kathleen L, PhD, University of Washington (2007) City Trees and Property 
Values. Arborist News. 16, 4:34-36.  https://www.arborday.org/trees/benefits.cfm
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https://www.fs.fed.us/psw/topics/urban_forestry/products/CUFR_182_UFfactsheet4.pdf
https://www.arborday.org/trees/benefits.cfm


Recommendation
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Recommend that a minimum 40% Tree Canopy Target be established 
for the City of Berkley and all its neighborhoods

The Urban Tree Canopy % can be used as a guide to focus tree planting 
efforts and resources

Efforts should be made to communicate to our community the 
benefits of trees and achieving a greater urban tree canopy

City of Berkley Urban Tree Canopy (UTC) Study
Recommendation
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Additional Information -
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State of Michigan Canopy Study Summary
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State of Michigan Impervious Surface Cover
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This study is based on 2016 datasets as provided by the U.S. 
Forest Service (USFS) Geospatial Technology and Applications 
Center.

City of Berkley Canopy Study
i-Tree Landscape 

https://www.mrlc.gov/sites/default/files/TCC_Project_Overview_Brochure-MRLC_2020-06-05.pdf 32

https://www.mrlc.gov/sites/default/files/TCC_Project_Overview_Brochure-MRLC_2020-06-05.pdf


33



34

Tree Equity Score Methodology

Step 1:  A Neighborhood Goal

Baseline canopy target for our region is 40%.

The target is then adjusted based on population 
density to estimate a neighborhood goal by 
utilizing Census data from each census block.  

X 40% = 48%

X 40% = 40%

X 40% = 32%

(n.a. for Berkley)

Step 3:  The Priority Index

The Priority Index is developed to help prioritize the 
need for planting to achieve Tree Equity. The priority 
index includes the following equally-weighted 
characteristics:
• Income: Percentage of population below 200% of 
poverty
• Employment: Unemployment rate
• Race: Percentage of people who are not white non-
Hispanic
• Age: Ratio of seniors and children to working-age 
adults
• Climate: Urban Heat Island severity
• Health: Prevalence of poor mental, physical, 
respiratory, and cardiac health (composite index)

Tree Equity Score Methodology

Step 2:  The Canopy Gap

The neighborhood canopy GAP is calculated by 
subtracting the existing neighborhood canopy 
from the neighborhood goal.

The canopy GAP is then normalized to a score 
from 0-100.



Tree Equity Score Methodology

Step 4:  Tree Equity Score

Tree Equity Score, TES, is calculated by 
multiplying the Baseline Gap Score by the Priority 
Index.

A lower Tree Equity Score indicates a greater 
priority for closing the tree canopy gap.

Tree Equity Score Methodology (cont.)
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City of Berkley Tree Equity Score
Data Sources

INDICATOR SOURCE DATASET

Tree Canopy Cover USFS, University of Vermont 
Spatial Analysis Lab

Detroit 7-class Landcover, 2016  
Resolution:  1 foot   

Percent in Poverty (pop with income less than 200% 

federal poverty level)

U.S. Census Bureau American 
Community Survey 2014-2018

Block Group Table C17002

Percent of People of Color (all people who are not white 

non-Hispanic)

U.S. Census Bureau American 
Community Survey 2014-2018

Block Group Table B03002

Unemployment Rate U.S. Census Bureau American 
Community Survey 2014-2018

Block Group Table
B23025

Seniors (Age 65+) U.S. Census Bureau American 
Community Survey 2014-2018

Block Group Table 
B01001

Children (Age 0-17) U.S. Census Bureau American 
Community Survey 2014-2018

Block Group Table 
B01001

Urban heat island and surface temperature USGS Earth Explorer USGS Landsat 8 imagery, thermal 
bands

Health Index:  self-reported poor mental health, 
poor physical health, asthma, and coronary 
heart disease

Center for Disease Control CDC 
PLACES

Census Tract Estimates
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Feedback from UVM Spatial Analysis Lab:

Note:  Sean’s Title at UVM is Senior Geospacial Analyst





The Tree Equity Score 
Detail for each Census 

Block



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘1002; ‘1001; ‘0001

Note:  Census Block “1002” is 
the only neighborhood with 
Canopy Goal <40%, which 
means this neighborhood is 
more dense but may not have 
less plantable space

Note:  Census Block “0001” is 
one of only 3 neighborhoods 
with Canopy Goal of 48%



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘2001; ‘2002; ‘2003



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘0003; ‘0002

Note:  Census Block “0002” is one 
of only 3 neighborhoods with 
Canopy Goal of 48%



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘3001; ‘3002

Note:  Census Block “3002” is one 
of only 3 neighborhoods with 
Canopy Goal of 48%



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘4001; ‘4003



City of Berkley Tree Equity Score Indicators
Census Blocks: ‘4002; ‘4004


