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

How Much Tree Canopy Does Rutland Have?How Much Tree Canopy Does Rutland Have?  

!ƴ ŀƴŀƭȅǎƛǎ ƻŦ wǳǘƭŀƴŘΩǎ ǳǊōŀƴ ǘǊŜŜ ŎŀƴƻǇȅ ōŀǎŜŘ ƻƴ ƭŀƴŘ ŎƻǾŜǊ ŘŜǊƛǾŜŘ 
from high-resolution aerial imagery (Figure 1) found that more than 1,784 
acres of the city were covered by tree canopy (termed Existing UTC) repre-
senting 37% of all land in the city.  An additional 51% (2,470 acres) of the 
city could theoretically be improved (Possible UTC) to support tree canopy 
(Figure 2). In the Possible UTC category, 14.7% (711 acres) of the city were 
Impervious Possible UTC and another 36.4% were Vegetated Possible UTC 
(1,760 acres).  Vegetated Possible UTC, or grass and shrubs, is more condu-
cive to establishing new tree canopy, but establishing tree canopy on Im-
pervious Possible UTC will have a greater impact on water quality.   

Project BackgroundProject Background  

¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ wǳǘƭŀƴŘΩǎ ǳǊōŀƴ ǘǊŜŜ ŎŀƴƻǇȅ ό¦¢/ύ ǿŀǎ ŎŀǊǊƛŜŘ 
out in collaboration with the City of Rutland, the Vermont 
Agency of Natural Resources, and the USDA Forest Service.  
The analysis was performed by the Spatial Analysis Laboratory 
ό{![ύ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ŜǊƳƻƴǘΩǎ wǳōŜƴǎǘŜƛƴ {ŎƘƻƻƭ ƻŦ ǘƘŜ 
Environment and Natural Resources, in consultation with the 
¦{5! CƻǊŜǎǘ {ŜǊǾƛŎŜΩǎ bƻǊǘƘŜǊƴ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴΦ   

¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǿŀǎ ǘƻ ŀǇǇƭȅ ǘƘŜ ¦{5! CƻǊŜǎǘ {ŜǊǾƛŎŜΩǎ 
UTC assessment protocols to the City of Rutland.  This analysis 
was conducted based on year 2008 data. 

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. 
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. 

Key TermsKey Terms  

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 estimates the amount of tree canopy 
currently present (Existing UTC), along with the amount of tree canopy that 
could theoretically be established (Possible UTC), is the first step in the UTC 
goal-setting process. 

Why is Tree Canopy Important?Why is Tree Canopy Important?  

Figure 1: Land cover derived from high-resolution 
aerial imagery for the City of Rutland.  

Figure 2: UTC metrics for Rutland based on % of land area cov-
ered by each UTC type.   
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aŀǇǇƛƴƎ wǳǘƭŀƴŘΩǎ ¢ǊŜŜǎaŀǇǇƛƴƎ wǳǘƭŀƴŘΩǎ ¢ǊŜŜǎ  

Prior to this study, the only available estimates of tree canopy for 
Rutland were from the 2001 National Land Cover Dataset (NLCD 
2001).  While NLCD 2001 is valuable for analyzing land cover at 
the regional level, it is derived from relatively coarse, 30-meter 
resolution satellite imagery (Figure 3a).  Using high-resolution (1 
meter) aerial imagery acquired in the summer of 2008 (Figure 
3b), in combination with advanced automated processing tech-
niques, land cover for the city was mapped with such detail that 
single trees were detected (Figure 3c).  NLCD 2001 estimated the 
city to have only 30% tree canopy, compared to the more precise 
estimate of 37%. 

b. 2008 Aerial Imagery (1m) 

Parcels 

Existing UTC 

Possible UTC 

Parcel SummaryParcel Summary  

Following computation of Existing and Possible UTC, the UTC 
ƳŜǘǊƛŎǎ ǿŜǊŜ ǎǳƳƳŀǊƛȊŜŘ ŦƻǊ ŜŀŎƘ ǇǊƻǇŜǊǘȅ ƛƴ ǘƘŜ ŎƛǘȅΩǎ ǇŀǊŎŜƭ 
database (Figure 4).  For each parcel, the absolute area of Exist-
ing and Possible UTC was computed along with the percent of 
Existing UTC and Possible UTC (UTC  area/area of the parcel). 

 

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

a. NLCD 2001 Percent Tree Canopy (30m) 

c. Land Cover Derived from 2008 Aerial Imagery (1m) 

Figure 3a, 3b, 3c: Comparison of NLCD 2001 to high-resolution land 
cover. 
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% Category = 

Area of UTC type for specified land use 

Area of all land for specified land use 

The % Land value of 37% indicates that 37% of land in the 
Single Family Residential category are covered by tree 
canopy. 

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

Area of all  UTC type 

The % UTC Type value of 48% indicates that 48% of all 
άŜȄƛǎǘƛƴƎ ¦¢/έ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ƛƴ ǘƘŜ {ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴǘƛŀƭ 
category. 

Area of all  land 

Figure 5: UTC metrics summarized by consolidated zoning class. 

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

% Land = 

Area of UTC type for specified land use 

The % Land Area value of 18% indicates that 18% of Rut-
ƭŀƴŘΩǎ ƭŀƴŘ ŀǊŜŀ ƛǎ ŎƻǾŜǊŜŘ ōȅ ǘǊŜŜ ŎŀƴƻǇȅ ƛƴ ǘƘŜ {ƛƴƎƭŜ 
Family Residential category. 

ZoningZoning  

An analysis of Existing and Possible UTC by zoning category was conducted using the most recent zoning layer for the city.  As indicated in Fig-
ǳǊŜ р ǘƘŜ ƭŀǊƎŜǎǘ ȊƻƴƛƴƎ ŎŀǘŜƎƻǊȅ ōȅ ƻǾŜǊŀƭƭ ŀǊŜŀΣ ŀƳƻǳƴǘ ƻŦ ǘǊŜŜ ŎŀƴƻǇȅΣ ŀƴŘ ǊƻƻƳ ǘƻ Ǉƭŀƴǘ ǘǊŜŜǎ ƛǎ ά{ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴǘƛal.έ  ¢ŀōƭŜ м ǇǊŜπ
sents, for each zoning category, the UTC metrics computed as a percentage of all land in the city (% Land), as a percent of land area by the 
amount of land in the specified zoning category (% Category), and as a percent of the area for UTC type (% UTC Type).  For example, land des-
ƛƎƴŀǘŜŘ ŀǎ ά{ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴǘƛŀƭέ Ƙŀǎ ǘƘŜ Ƴƻǎǘ 9ȄƛǎǘƛƴƎ ¦¢/ ƛƴ Ǌŀǿ ŀŎǊŜŀƎŜΣ ǿƛǘƘ му҈ ƻŦ ŀƭƭ ƭŀƴŘ ƛƴ wǳǘƭŀƴŘ ŎƻƴǎƛǎǘƛƴƎ ƻf tree canopy in 
ά{ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴǘƛŀƭΦέ   tŀǊƪ ȊƻƴŜŘ ƭŀƴŘ Ƙŀǎ ǘƘŜ ƘƛƎƘŜǎǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘǊŜŜ ŎŀƴƻǇȅ ǊŜƭŀǘƛǾŜ ǘƻ  ƛǘǎ ƭŀƴŘ ŀǊŜŀ ŀǘ тр҈Φ  48% of all tree can-
ƻǇȅ ƛƴ ǘƘŜ Ŏƛǘȅ ƛǎ ƛƴ ά{ƛƴƎƭŜ CŀƳƛƭȅ wŜǎƛŘŜƴǘƛŀƭΦέ   
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Storm Water Impaired WatershedsStorm Water Impaired Watersheds  

Possible UTC Possible UTC   Existing UTC Existing UTC   

Moon Brook overlaps the Eastern section of the City and has been identified as a Section 303(d) storm water impaired watershed by 

the Federal Clean Water Act.  There are 113 sub-watersheds within the City boundary covering 36%(1,783 acres) of the city and 

32% of the 5,545 acre watershed.  Figure 6 summarizes two UTC categoriesï Existing UTC (right) and Possible UTC (left) for these 

sub-watersheds within Rutland.    

Parcel-ōŀǎŜŘ ¦¢/ ƳŜǘǊƛŎǎ ǿŜǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŎƛǘȅΩǎ ŜȄƛǎǘπ
ing GIS database.  Decision makers can use GIS to identify spe-
cific UTC metrics for a parcel or set of parcels.  This information 
can be used to estimate the amount of tree loss in a planned 
development or set UTC improvement goals for an individual 
property. 

Decision SupportDecision Support  

GIS 
Database 

Figure 7: GIS-based analysis of parcel-based UTC metrics for decision support.  In this example, GIS is used to select an individual parcel.  The at-
tributes for that parcel, including the parcel-based UTC metrics, are displayed in tabular form providing instant access to relevant information. 

Figure 6.  Possible UTC (left) and Existing UTC (right) as a percentage of land area by Storm water impaired watershed boundaries. 
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Moon Brook  Watershed Stream Buffer AnalysisMoon Brook  Watershed Stream Buffer Analysis  

Moon B
rook

Mussey Brook

Tributary 1

Tributary 2 

Tributary 4

Tributary 3

Possible UTC Possible UTC   

Moon B
rook

Mussey Brook

Tributary 1

Tributary 2 

Tributary 4

Tributary 3

Existing UTC Existing UTC   

Figure 10.  Possible UTC (left) and Existing UTC (right) as a percentage of stream buffer land area. 

Figure 8: UTC metrics summarized for 35-foot buffer of all streams in the Moon Brook watershed. 

Figure 9: UTC metrics summarized for all 35 foot buffer of all streams in the Moon Brook watershed. 

Tree canopy currently exists on 58% (36 acres) of the land area within a 35-foot buffer of all streams in the Moon Brook watershed. 

This is slightly lower than the city-wide stream buffer coverage of 64%. Summary of canopy for individual streams in the watershed 

reveals significant variation in coverage . Sixty-two percent of the buffer area for the main stem of Moon Brook is classified as tree 

canopy, while just 17% of the buffer of an unnamed tributary (Tributary 4) in the southwestern portion of the watershed is covered 

with canopy (Figure 10). 

0 5 10 15 20 25 30

Moon Brook

Trib 1

Mussey Brook

Trib 2

Trib 3

Trib 4

Acres

Existing UTC

Possible UTC Vegetation

Possible UTC Impervious

Not Suitable

0 10 20 30 40 50 60 70

Stream Buffer

Acres

Existing UTC Possible UTC Vegetation Possible UTC Impervious Not Suitable



 

1/8/2010  6 

ConclusionsConclusions  
¶ wǳǘƭŀƴŘΩǎ ǳǊōŀƴ ǘǊŜŜ ŎŀƴƻǇȅ ƛǎ ŀ Ǿƛǘŀƭ Ŏƛǘȅ ŀǎǎŜǘ ǘƘŀǘ ǊŜŘǳŎŜǎ 
ǎǘƻǊƳǿŀǘŜǊ ǊǳƴƻŦŦΣ ƛƳǇǊƻǾŜǎ ŀƛǊ ǉǳŀƭƛǘȅΣ ǊŜŘǳŎŜǎ ǘƘŜ ŎƛǘȅΩǎ ŎŀǊπ
bon footprint, enhances quality of life, contributes to savings on 
energy bills, and serves as habitat for wildlife. 

¶ Rutland should consider establishing a UTC goal.  Such a goal 
ǎƘƻǳƭŘ ƴƻǘ ōŜ ƭƛƳƛǘŜŘ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŎƛǘȅΩǎ ƻǾŜǊŀƭƭ ǘǊŜŜ Ŏŀƴπ
opy; it should also focus on increasing tree canopy in those par-
cels or blocks that have the least Existing UTC and highest Possi-
ble UTC.   

¶ Zoning-level summaries can be used for targeting tree planting 
and preservation efforts within different regions of the City. 

¶ With Existing UTC and Possible UTC summarized at the parcel 
ƭŜǾŜƭ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎƛǘȅΩǎ DL{ ŘŀǘŀōŀǎŜΣ ƛƴŘƛǾƛŘǳŀƭ ǇŀǊπ
cels and subdivisions can be examined and targeted for UTC 
improvement. 

¶ Of particular focus for UTC improvement should be parcels 
within the city that have large contiguous impervious surfaces.  
These parcels contribute high amounts of runoff, which de-
grades water quality.  The establishment of tree canopy on 
these parcels will help reduce runoff during periods of peak 
overland flow. 

Figure 11: Comparison of Existing UTC with other selected cities that have completed UTC assessments. 

¶  64% of land within a 35 foot buffer of every waterway in Rut-
land, is classified as tree canopy.  Past planning efforts and regu-
lations have lead to greater than average tree canopy in these 
areas, likely benefitting water quality. 

¶ Research (Geotz et al., 2003) indicates that for small watersheds 
от҈ ǘǊŜŜ ŎŀƴƻǇȅ ǊŜǎǳƭǘǎ ƛƴ ŀ άŦŀƛǊέ ǎǘǊŜŀƳ ƘŜŀƭǘƘ ǊŀǘƛƴƎΣ ŀƴŘ 
пр҈ ǘǊŜŜ ŎŀƴƻǇȅ ǊŜǎǳƭǘǎ ƛƴ ŀ ǎǘǊŜŀƳ ƘŜŀƭǘƘ ǊŀǘƛƴƎ ƻŦ άƎƻƻŘΦέ  
Within the Moon Brook watershed 80% of subwatersheds have 
below 37% tree canopy and 88% have below 44% tree canopy. 

¶ ²ƛǘƘƛƴ ǘƘŜ ŎƛǘȅΩǎ ǊƛƎƘǘǎ-of-way (ROW) there is 15% Existing UTC 
and 40% Possible UTC, indicating that there is room for increas-
ing street trees. 

¶ .ȅ ƻǿƴŜǊǎƘƛǇ ǘȅǇŜΣ ƛǘ ƛǎ wǳǘƭŀƴŘΩǎ ǊŜǎƛŘŜƴǘǎ ǘƘŀǘ ŎƻƴǘǊƻƭ ǘƘŜ ƭŀǊƎπ
Ŝǎǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ǘǊŜŜ ŎŀƴƻǇȅΦ  tǊƻƎǊŀƳǎ ǘƘŀǘ ŜŘǳŎŀǘŜ 
residents on tree stewardship and provide incentives for tree 
planting are crucial if Rutland is going to sustain its tree canopy 
in the long term. 

¶ Possible UTC within the transportation rights-of-way (ROW) is 
оф҈Φ !ŎŎƻǊŘƛƴƎƭȅΣ ŀ άǎǘǊŜŜǘ ǘǊŜŜǎέ ƛƴƛǘƛŀǘƛǾŜ ǎƘƻǳƭŘ ōŜ ŜƳǇƭƻȅŜŘ 
to increase tree canopy in along roads.  

WŀǊƭŀǘƘ hΩbŜƛƭ-Dunne 
Spatial Analysis Laboratory 
Rubenstein School of the Environment & 
Natural Resources 
University of Vermont 
joneildu@uvm.edu 
802.656.3324 

Prepared by:Prepared by:  Additional InformationAdditional Information  

Funding for the project was pro-
vided by the USDA Forest Service 
under award  09-CA-41420004-
026.  More information on the 
UTC assessment project can be 
found at the following web site: 

http://nrs.fs.fed.us/urban/utc/ 

http://nrs.fs.fed.us/urban/utc/

