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UTC: Urban tree canopy (UTC) is the layer of leaves, branches, and 
stems of trees that cover the ground when viewed from above. 
Land Cover: Physical features on the earth mapped from aerial or 
satellite imagery, such as trees, grass, water, and impervious sur-
faces. 
UTC Metrics:  UTC summaries (see below) based on various geogra-
phies such the community boundary, neighborhoods, and parcels. 
Existing UTC: The amount of urban tree canopy present when 
viewed from above using aerial or satellite imagery. 
Impervious Possible UTC: Asphalt or concrete surfaces, excluding 
roads and buildings, that are theoretically available for the establish-
ment of tree canopy.   
Vegetated Possible UTC: Grass or shrub area that is theoretically 
available for the establishment of tree canopy. 
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Project BackgroundProject Background  

¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ CǊŜŘŜǊƛŎƪΩǎ ǳǊōŀƴ ǘǊŜŜ ŎŀƴƻǇȅ ό¦¢/ύ ǿŀǎ ŎŀǊǊƛŜŘ 
out in collaboration with the City of Frederick.  The assessment 
ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ŜǊƳƻƴǘΩǎ {Ǉŀǘƛŀƭ !ƴŀƭȅǎƛǎ 
[ŀōƻǊŀǘƻǊȅ ό{![ύ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ¦{5! CƻǊŜǎǘ {ŜǊǾƛŎŜΩǎ 
Northern Research Station.   The goal of the project was to 
ŀǇǇƭȅ ǘƘŜ ¦{5! CƻǊŜǎǘ {ŜǊǾƛŎŜΩǎ ¦¢/ ŀǎǎŜǎǎƳŜƴǘ ǇǊƻǘƻŎƻƭǎ ǘƻ 
the City of Frederick using the best available data and meth-
ods.   

Data for this project was provided by the Maryland Depart-
ment of Natural Resources (MD DNR) and the City of Frederick.  
This analysis was conducted based on year 2007 data. 

! wŜǇƻǊǘ ƻƴ ǘƘŜ /ƛǘȅ ƻŦ CǊŜŘŜǊƛŎƪΩǎ 9ȄƛǎǘƛƴƎ 
and Possible Urban Tree Canopy  

Urban tree canopy (UTC) is the layer of leaves, branches, and stems of 
trees that cover the ground when viewed from above.  Urban tree canopy 
provides many benefits to communities including improving water quality, 
saving energy, lowering city temperatures, reducing air pollution, enhanc-
ing property values, providing wildlife habitat, facilitating social and educa-
tional opportunities, and providing aesthetic benefits.   Establishing  a UTC 
goal is crucial for those communities seeking to improve their green infra-
structure.  A UTC assessment that provides the amount of tree canopy 
currently present (Existing UTC) along with the amount of tree canopy that 
could be established (Possible UTC) is the first step in the UTC goal setting 
process. 
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Figure 1: Land cover map derived from high resolution   
digital aerial imagery acquired in the summer of 2007 for 
the entire City of Frederick.  

Figure 2: UTC metrics for Frederick based on % of land area cov-
ered by each UTC type.   

Key TermsKey Terms  

!ƴ ŀƴŀƭȅǎƛǎ ƻŦ CǊŜŘŜǊƛŎƪΩǎ ǳǊōŀƴ ǘǊŜŜ ŎŀƴƻǇȅ ōŀǎŜŘ ƻƴ ƭŀƴŘ ŎƻǾŜǊ όCƛƎǳǊŜ мύ
derived from year 2007 high resolution aerial imagery found that more 
than  1,804 acres of the City were covered by tree canopy (termed Existing 
UTC) representing 14% of all land in the city. An additional 69% (9,307 
acres) of the city could theoretically be improved ( termed Possible UTC) to 
support tree canopy (Figure 2). Of land classified as Possible UTC, 20% 
(2,675 acres) of the is impervious and another 49% (6,633 acres) consisted 
of grass and shrub land.  Establishing new tree canopy is likely to be easier 
on the areas identified as Possible UTC Vegetation, where as establishing 
tree canopy on Impervious Possible UTC will have a greater impact on wa-
ter quality. 
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aŀǇǇƛƴƎ CǊŜŘŜǊƛŎƪΩǎ ¢ǊŜŜǎaŀǇǇƛƴƎ CǊŜŘŜǊƛŎƪΩǎ ¢ǊŜŜǎ  

¢ƘŜ ƻǊƛƎƛƴŀƭ ¦¢/ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ CǊŜŘŜǊƛŎƪΣ ōŀǎŜŘ ƻƴ a5 5bwΩǎ нллн 
Strategic Urban Forest Assessment (SUFA) land cover dataset (Figure 
3a), estimated that 12% of the city was covered by tree canopy.  This 
ǳǇŘŀǘŜŘ ǎǘǳŘȅ ƻŦ CǊŜŘŜǊƛŎƪΩǎ ǘǊŜŜ ŎŀƴƻǇȅ ŜƳǇƭƻȅŜŘ ƘƛƎƘŜǊ ǊŜǎƻƭǳǘƛƻƴ 
imagery (Figure 3b), a more accurate methodology for mapping land 
cover, and robust quality assurance and quality control plan.  This 
resulted in a more accurate accounting of tree canopy, particularly 
with respect to smaller forest patches and individual trees (Figure 
3c), increasing the Existing UTC estimate to 14%. 

Figure 3: Comparison of SUFA 2002 to 2007 high-resolution imagery 
and land cover.  The 2007 land cover is more accurate and includes 
more classes 

b. 2007 aerial imagery (3.28ft) 

c. Land cover derived from 2007 aerial imagery (3.28ft) 
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Parcel & Land Use SummaryParcel & Land Use Summary  

¦¢/ ƳŜǘǊƛŎǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŜŀŎƘ ǇǊƻǇŜǊǘȅ ƛƴ ǘƘŜ ŎƛǘȅΩǎ ǇŀǊŎŜƭ 
database (Figure 4).  For each parcel the absolute area of Existing and 
Possible UTC was computed along with the percent of Existing UTC 
and Possible UTC (UTC  area / area of the parcel). 

A City-wide land use layer was used to summarize UTC by land use 
category (Figure 5).  For each land use category UTC metrics were 
computed as a percentage of all land in the city (% Land), as a per-
cent of land area by land use category (% Category) and as a percent 
of the area for the respective UTC type (% UTC Type) (Table 1).  For 
ŜȄŀƳǇƭŜΣ ƭŀƴŘ ŘŜǎƛƎƴŀǘŜŘ ŀǎ άwŜǎƛŘŜƴǘƛŀƭτaƻŘŜǊŀǘŜ 5Ŝƴǎƛǘȅέ Ƙŀǎ 
the most Existing UTC of any land use category.  4% of all land in the 
city is covered by tree canopy in this land use type, and 27% of all of 
ǘƘŜ ǘǊŜŜ ŎŀƴƻǇȅ ƛƴ ǘƘŜ Ŏƛǘȅ ƛǎ ƛƴ άwŜǎƛŘŜƴǘƛŀƭτaƻŘŜǊŀǘŜ 5Ŝƴǎƛǘȅέ 
properties.  As a percentage of land within the land use category it is 
άtŀǊƪǎ ŀƴŘ tǳōƭƛŎ hǇŜƴ {ǇŀŎŜέ ŎŀǘŜƎƻǊȅ ǘƘŀǘ ƛǎ ǘƘŜ ƭŜŀŘŜǊΣ ǿƛǘƘ ну҈ 
ǘǊŜŜ ŎŀƴƻǇȅ ŎƻƳǇŀǊŜŘ ǘƻ нл҈ ŦƻǊ άwŜǎƛŘŜƴǘƛŀƭτaƻŘŜǊŀǘŜ 5ŜƴǎƛǘȅΦέ 

Figure 4: Parcel-based UTC metrics.  UTC metrics are generated at the 
parcel level, allowing each property to be evaluated with respect to  its 
Existing UTC and Possible UTC. 

a. SUFA 2002 land cover 
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Attribute Value 

Address 121 North Bentz Street

Land Use Parks/Public Open Space

NAC 9

Existing UTC 8%

Possible UTC 25%

Possible UTCðVegetation 9%

Possible UTCðImpervious 16%

Table 1: UTC metrics by type, summarized by land use.  For each land use category UTC metrics were computed as a percent of land in the city (% 
Land), as a percent of land area by land use category (% Category) and as a percent of the area for the UTC type (% UTC Type).   

% Land % Category % UTC Type % Land % Category % UTC Type % Land % Category % UTC Type

General Commercial 0% 10% 3% 1% 29% 3% 2% 45% 4%

Neighborhood Commercial 0% 17% 1% 0% 38% 0% 0% 33% 0%

Residential - High Density 1% 16% 6% 2% 46% 5% 1% 23% 2%

Industrial 0% 7% 2% 2% 49% 4% 1% 33% 3%

Institutional/Government 2% 9% 14% 14% 65% 29% 4% 20% 9%

Residential - Medium Density 1% 14% 8% 3% 46% 7% 2% 24% 3%

Mixed Use 1% 11% 9% 5% 45% 11% 4% 34% 8%

Office 0% 10% 3% 3% 61% 6% 1% 21% 2%

Conservation 0% 18% 0% 0% 72% 0% 0% 9% 0%

Parks/Public Open Space 3% 28% 19% 6% 65% 12% 1% 7% 1%

Rights-of-Way 1% 7% 7% 2% 14% 4% 2% 12% 3%

Residential - Moderate Density 4% 20% 27% 10% 56% 21% 2% 11% 4%

Possible UTC VegetationExisting UTC Possible UTC Impervious
Land Use

The parcel-ōŀǎŜŘ ¦¢/ ƳŜǘǊƛŎǎ ǿŜǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŎƛǘȅΩǎ ŜȄƛǎǘƛƴƎ 
GIS database.  Decision makers can use GIS to find out specific UTC 
metrics for a parcel or set of parcels (Figure 6).  This information can 
be used to estimate the amount of tree loss in a planned develop-
ment or set UTC improvement goals for an individual property. 

Figure 5: UTC metrics summarized by land use.   

Decision SupportDecision Support  

Figure 6: GIS-based analysis of the parcel-based UTC metrics 
for decision support. In this example GIS is used to select an individual 
parcel. The attributes for that parcel, including the parcel-based UTC 
metrics, are displayed in tabular form providing instant access to 
relevant information. 

% Category = 
Area of UTC type for specified land use 

Area of all land for specified land use 

The % Category value of 20% indicates that 20% of 
άwŜǎƛŘŜƴǘƛŀƭ - aƻŘŜǊŀǘŜ 5Ŝƴǎƛǘȅέ ƭŀƴŘ ƛǎ ŎƻǾŜǊŜŘ ōȅ ǘǊŜŜ 
canopy. 

% UTC Type = 
Area of UTC type for specified land use 

Area of all  UTC type 

The % UTC Type value of 27% indicates that 27% of  all 
9ȄƛǎǘƛƴƎ ¦¢/ ƭƛŜǎ ƛƴ ŀǊŜŀǎ ƻŦ άwŜǎƛŘŜƴǘƛŀƭ - Moderate 
5Ŝƴǎƛǘȅέ ƭŀƴŘ ǳǎŜΦ 

% Land = 
Area of UTC type for specified land use 

Area of all  land 

The % Land Area value of 4% indicates that 4% of Freder-
ƛŎƪΩǎ ƭŀƴŘ ŀǊŜŀ ƛǎ ǘǊŜŜ ŎŀƴƻǇȅ ƛƴ ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ ƭŀƴŘ ǳǎŜ 
ƛǎ άwŜǎƛŘŜƴǘƛŀƭ - aƻŘŜǊŀǘŜ 5ŜƴǎƛǘȅΦέ 

GIS 
Database 


