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Background and 
Project Purpose
This project was part of a multi-
state Urban Tree Canopy (UTC) 
Assessment grant project funded 
in part by the USDA Forest 
Service and administered by the 
Michigan Department of Natural 
Resources.

The UTC Assessment will serve 
as a benchmark from which to 
measure success of future tree 
planting and maintenance 
programs, to leverage support 
from partners, and to educate the 
public about the many benefits of 
trees. Photo Credit: Bardwell Lab, University of Michigan
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Objectives  
1) To accurately map 5 GIS-based land cover classes 

in Ann Arbor, including trees/forest, impervious 
surfaces, grass/open space, soil and water

2) To assess Ann Arbor’s Existing and Possible 
Urban Tree Canopy (UTC) citywide and within 
creeksheds, land use types and census blocks

3) To develop a GIS-based prioritization tool for Ann 
Arbor’s vacant street planting sites
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Imagery and GIS Data
� Imagery

� Summer 2009, leaf-on, 
multispectral aerial imagery 
acquired from Surdex

� GIS Data (provided by Ann 
Arbor)

� City boundaries, parcels, land 
use/zoning, parks, wards, 
hydrology (lakes/ponds/rivers) 
and impervious surfaces such as 
building footprints, and 
transportation

Photo Credit: Bardwell Lab, University of Michigan
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Land Cover Mapping
AMEC analyzed the multispectral 
imagery using a technique known as 
geographic object-based image analysis 
(GEOBIA) to develop a 5-class land 
cover dataset that included:

1) Trees: Existing UTC
2) Plantable area 

(grass/shrubs/open 
space/agriculture) 

3) Water
4) Impervious 
5) Bare soil

The automated classification from the 
GEOBIA process was then refined with a 
manual quality assurance/quality control 
process to finalize the land cover.
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Imagery & Classification Results
Aerial imagery UTC mapping 5-class land cover
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UTC Imagery, GIS, & Reporting Workflow
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UTC Target Geographic Boundaries
Categorized Land Use Census Blocks

The City of Ann Arbor Creeksheds
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Existing UTC % per GeographyOverall Project 
Results
Existing UTC

� Citywide: 32.9%
� Census Blocks: 0%-100%
� Creeksheds: 25.8%-

41.1%
� Land Use: 9.2%-62.4%

Total Additional Possible 
UTC

� Citywide: 43.3%
� Census Blocks: 0%-100%
� Creeksheds: 34.5%-

56.8%
� Land Use: 20.2%-65.5%

Census BlocksLand Use

Citywide Creeksheds
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GIS Shapefile Table Structure and Format (Census Blocks)
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Existing UTC Per Census Block Possible UTC Per Census Block
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UTC by Major Land Use Categories
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Existing Vs. Possible UTC by Aggregated Land Use
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UTC by Creekshed

Creekshed
Total
Acres

Acres
Not

Suitable

Existing
UTC

Acres

Existing
UTC %

Poss.
UTC
Veg

Acres

Poss.
UTC
Veg
%

Poss.
UTC

Other
Acres

Poss.
UTC

Other
%

Poss.
UTC

Impervious
Acres

Poss.
UTC

Impervious
%

Total
Poss.
UTC

Acres

Total
Poss.

UTC %

Huron River 4,213 1,113 1,646 39.1 905 21.5 165 4 384 9.1 1,454 34.5

Fleming Creek 642 147 184 28.7 188 29.2 29 5 94 14.6 311 48.4

Traver Creek 1,578 296 508 32.2 386 24.4 178 11 210 13.3 774 49.0

Honey Creek 815 184 335 41.1 184 22.5 24 3 89 10.9 296 36.4

Millers Creek 1,415 286 460 32.5 406 28.7 31 2 232 16.4 669 47.3

Allen Creek 3,340 901 1,151 34.5 613 18.4 77 2 596 17.9 1,287 38.5

Mallets Creek 5,087 1,209 1,427 28.0 1,222 24.0 313 6 917 18.0 2,451 48.2

Swift Run 1,174 203 303 25.8 423 36.1 107 9 137 11.7 667 56.8
Excludes Paint Creek creekshed due to 0% Existing UTC
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Distribution of Existing UTC by Creekshed
Excludes Paint Creek creekshed due to 0% Existing UTC

* Trees and forest 
within the Huron River 
Creekshed represent 
27% of UTC citywide 
in Ann Arbor
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Example Use of the 
UTC Calculator 
Spreadsheet Tool

Inputs

Results



���������	�
����
���������������City of Ann Arbor

Street Tree Prioritization

* Includes records in street tree database 
where Maintenance = Plant Tree, Priority 
Removal or Stump Removal OR Condition = 
Poor.  This totaled 15,504 potential street 
planting sites.

Purpose – to provide a GIS-based 
decision support tool to direct where 
street trees should be planted.  The 
factors (criteria) included:

• Energy Savings: sites within 60-ft of a 
building on the east, west or south side
• Tree size (small, medium, large)
• Percent impervious within 50-ft radius 
(higher % = higher importance)
• Percent UTC within 50-ft radius
(lower % = higher importance)
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Setting Priorities: Example Queries
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Vacant Planting Sites GIS Database

NOTE:  The 
database shows 
that this point is not 
within 30-feet of the 
east, west, or south 
side of a  building.  
However, it is 
within 60-feet of a 
building and could 
provide some 
energy benefit if 
planted.  In 
addition, the 
surrounding area is 
11% tree canopy 
and 61% 
impervious.

NOTE:  GIS attribute indicates 
this is a ‘Large’ planting site
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Suitability Model Process

Factors

Scenarios

Weights (applied to factors)
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An example of planting sites thematically displayed by Suitability Score for the Impervious Scenario (weights not shown).  
Note that although the COMMONNAME = “stump” which results in a lower score than small, medium or large tree
planting sites, this site still ranked in the top 25% (Suitability Score = 80) because the site is surrounded by 94.3% 

impervious area which was weighted more heavily in this Scenario.

Example
of street
tree
database,
factors and
suitability
score
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Illustration of Model for Street Tree 
Prioritization for Maximum Shade Benefit

� Considers the proximity and orientation of the given points to the available 
building perimeters

� Within 30 ft or within 60 ft
� On the South, East, and West of a building are acceptable
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Noteworthy opportunities for increasing 
UTC in the City of Ann Arbor

� Public right-of way: represents 16% of city land use and has 24% 
Existing UTC, 20% Possible UTC, nearly 8,000 vacant plantings 
sites and another 7,000 after removals

� Residential: represents 42% of city land use and has 37% Existing 
UTC with 46% Total Additional Possible UTC

� Commercial land uses have just 9.7% Existing UTC but 65.5% Total
Additional Possible UTC.  While a portion of this Possible UTC is 
grass and open space, parking lots are included in this metric and 
establishing tree canopy in these locations can improve water 
quality, lower the urban heat island effect, mitigate stormwater
issues and even improve local business revenues
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Conclusions: 
- With 33% existing UTC, the 
City of Ann Arbor has an 
above average urban tree 
canopy compared with other 
cities in the eastern United 
States
- In partnership with city, 
county, non-profit, utility and 
other entities, this project 
identifies many opportunities 
to increase tree canopy even 
further in targeted land use 
types and creeksheds.
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