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EXECUTIVE

SUMMARY
PURPOSE OF THIS ANALYSIS

The City of Colorado Springs is located within El Paso
County, Colorado (Figure 1). It is approximately 195
square miles or 124,949 acres of which 124,362 are land
acres. Across the City, trees along streets, in parks, yards,
and natural areas constitute a valuable urban and
community forest. This resource is a critical element
of the region’s green infrastructure, contributing to
environmental quality, public health, water supply, local
economies and aesthetics. Colorado Springs has placed
a high priority on ensuring the long-term health of its
urban forest resource. The City has been a Tree City
USA community since 1977, longer than any other in
Colorado, meaning they have a forestry department,
employ a community tree ordinance, spend at least
$2 per capita on urban forestry, and celebrate Arbor
Day. This assessment is another step in the City’s
demonstrated commitment to protecting, maintaining,
and expanding the City’s tree canopy. The primary
goal of this assessment was to provide a baseline and
benchmark of the City’s tree canopy and interpret the
results across a range of geographic boundaries. Since
this is the first time the urban forest in Colorado Springs
has been assessed at such a scale, canopy change over
several time periods was also analyzed using historical
imagery, and a public survey was conducted to engage
the City’s residents and inform future prioritization
and planning efforts. In addition, a sample street tree
inventory of 5,000 trees was conducted to measure
individual trees and assess risk or management needed.
The inventory complements the canopy analysis by
helping the City understand how and why the canopy is
changing and providing targeted locations for resource
management.

URBAN TREE CANOPY IN COLORADO SPRINGS

Results of this study indicated that in 2015, the City
of Colorado Springs contained 17 percent urban tree
canopy (or 21,331 of the City’s 124,949 total acres); 30

EXECUTIVE SUMMARY

percent non-canopy vegetation (37,445 acres); 20 percent
soil/dry vegetation (25,690 acres); 32 percent impervious
(39,896 acres); and 0.5 percent water (587 acres). Of the
City’s 83 percent of land area not presently occupied by
tree canopy, 29 percent (35,584 acres) was suitable for
future tree plantings, and 54 percent (67,447 acres) was
unsuitable due to its current land use or other constraint.
In further dividing the City’s urban tree canopy, 89 percent
was classified as tree canopy, and 11 percent of all canopy
was identified as scrub vegetation.

ASSESSMENT BOUNDARIES

This study assessed urban tree canopy (UTC) and possible
planting areas (PPA) at multiple geographic scales in
order to provide actionable information to a diverse
range of audiences. By identifying what resources and
opportunities exist at these scales, the City can be more
proactive in their approach to protect and expand
their urban tree canopy. Metrics were generated at the
following geographic scales: the citywide boundary (1);
city council districts (6); watersheds (12); ZIP Codes (28);
neighborhoods (77); census block groups (295); census
blocks (10,883); land use types (non-aggregated: 37,346;
aggregated 61); and parcels (157,343).

RECOMMENDATIONS

The results of this analysis can be used to develop a
continuing plan and strategy to protect and expand
the urban forest in Colorado Springs. The UTC and PPA
metrics should be used as a guide to determine where
the City has been successful in protecting and expanding
its urban forest resource, while also targeting areas to
concentrate future management efforts based on needs,
benefits, and available planting space. Colorado Springs
can use these results to both educate the community
about the importance of the urban forest and ensure
their policies and management practices continue to
prioritize its maintenance, health, and growth.
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Figure 1. | Colorado Springs occupies approximately 195 square miles in El Paso County, Colorado.

17%
URBAN TREE
CANOPY

32%
IMPERVIOUS
SURFACE

29%
POSSIBLE
PLANTING
AREA

Figure 2. | Based on an analysis of 2015 high-resolution imagery, Colorado Springs contains 17% tree canopy,
29% areas that could support canopy in the future, and 32% total impervious areas.
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PROJECT

METHODOLOGY
Land cover, urban tree canopy, and possible planting areas were mapped using the sources and methods described
below. These datasets provide the foundation for the metrics reported at the selected target geographies.

DATA SOURCES
This assessment utilized high-resolution (1-meter) multispectral imagery from the U.S. Department of Agriculture’s
National Agriculture Imagery Program (NAIP) collected in August and September of 2015 and 2011 LiDAR data from
El Paso County. The NAIP imagery was used to classify all types of land cover whereas the LiDAR is most useful for
distinguishing tree canopy from other types of vegetation. An additional GIS layer for buildings was provided by the
City of Colorado Springs and incorporated into the analysis..

MAPPING LAND COVER
An initial land cover dataset was to be created prior to mapping tree canopy. The land cover dataset is the most
fundamental component of an urban tree canopy assessment. An object-based image analysis (OBIA) software
program called Feature Analyst was used to classify features through an iterative approach. In this process, objects’
spectral signatures across four bands (blue, green, red, and near-infrared), textures, pattern relationships, and object
height were considered. This remote sensing process used the NAIP imagery and LiDAR to derive six initial land
cover classes. These classes are shown in Figure 3 and described in the Glossary on page 30.
After manual classification improvement and quality control were performed on the remote sensing products, a
buildings layer from Colorado Springs was utilized to capture finer feature detail and further categorize the land
cover dataset.

URBAN TREE
CANOPY

OTHER
VEGETATION

SOIL AND DRY
VEGETATION

IMPERVIOUS

WATER

Figure 3. | Five (5) distinct land cover classes were identified in the 2015 tree canopy assessment: urban tree
canopy, non-canopy vegetation, bare soil and dry vegetation, impervious (paved) surfaces, and water.

CLASSIFYING URBAN TREE CANOPY
Following the remote sensing classification and final QA/QC of the tree canopy data layer, this output was used
as a mask to distinguish scrub oak trees from other species of trees. Scrub oak, specifically Gambel oak (Quercus
gambelii), is native to western states such as Colorado and typically grows at elevations of 6,000-9,000 feet. A
Normalized Difference Vegetation Index (NDVI), LiDAR height information, supervised training, and an iterative
machine learning approach were used. Google Maps Street View was also used to obtain training and verification
samples of scrub oak. Generalized tree species composition mapping was performed at a scale to classify larger
groves of trees but not individual trees. There were no accuracy standards required or assessed for this classification.

PROJECT METHODOLOGY
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IDENTIFYING POSSIBLE PLANTING AREAS AND UNSUITABLE AREAS FOR PLANTING
In addition to quantifying Colorado Springs’s existing tree canopy cover, another metric of interest in this assessment
was the area where tree canopy could be expanded. To assess this, all land area in Colorado Springs that was not
existing tree canopy coverage was classified as either possible planting area (PPA) or unsuitable for planting.
Possible planting areas were derived from the Non-Canopy Vegetation class. Unsuitable areas, or areas where it
was not feasible to plant trees due to biophysical or land use restraints (e.g. airport runways, golf course playing
areas, recreation fields, etc.), were manually delineated and overlaid with the existing land cover data set (Figure
4). The results were reported as PPA and Unsuitable Vegetation, Unsuitable Impervious, Unsuitable Soil, and Total
Unsuitable.

Figure 4. | Vegetated areas where it would be biophysically feasible for tree plantings but undesirable based on
their current usage (left) were delineated in the data as “Unsuitable” (right). These areas included recreational
sports fields, golf courses, and other open space.

DEFINING ASSESSMENT LEVELS
Urban tree canopy and other associated metrics were tabulated across a variety of geographic boundaries (Figure 5). These
boundaries include the city boundary, city council districts, watersheds, zip codes, land use types, neighborhoods, census
block groups, census blocks, and parcels.
•

The City of Colorado Springs citywide boundary is the one main area of interest over which all metrics are summarized.

•

Tree canopy was analyzed for the six city council districts to identify the amount of tree canopy as it relates to the
individual voter districts and potentially to inform the council members and citizens residing in them.

•

12 HUC-12 watersheds were analyzed to explore differences in tree canopy across a naturally-occurring geographic
boundary. Delineated by the U.S. Geological Survey, each unique 12-digit identification code represents a different
subwatershed.

•

28 ZIP codes provided an additional scale for visualization of the land cover and tree canopy assessment results.

•

61 unique land use types were assessed to provide detail on tree canopy within the current human uses of land across
the city.

•

77 neighborhoods were assessed to quantify urban tree canopy at an easily-conceptualized scale for local residents and
community members..

•

295 census block groups were assessed along with over ten thousand census blocks (10,883) to provide information
at a small geographic scale. Census block groups (CBGs) and census blocks are used by the U.S. Census Bureau to
assure statistical consistency when tracking populations across the United States and can be valuable indicators of
environmental justice as they are directly linked with demographic and socioeconomic data.

•

The smallest unit of analysis was parcels, of which there were 156,466 in total. This unit is helpful for assessing the canopy
on an individual piece of property.

PROJECT METHODOLOGY
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City of Colorado Springs

Zip Codes

Census Block Groups

Council Districts

Land Use

Census Blocks

Watersheds

Neighborhoods

Parcels

Figure 5. | Nine (9) distinct geographic boundaries were explored in this analysis: the full city boundary, city
council districts, U.S. census block groups, census blocks, zip codes, neighborhoods, watersheds, land use
types, and parcels.
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STATE OF THE CANOPY AND

KEY FINDINGS

The results and key findings of this study, including the land cover map and canopy analysis results, are presented
below. These results, or metrics, help inform a strategic approach to identifying existing canopy and protecting
future planting areas. Land cover percentages are based on the total area of interest while urban tree canopy,
possible planting area, and unsuitable percentages are based on land area. Water bodies are excluded from land
area because they are typically unsuitable for planting new trees without significant modification.

CITYWIDE LAND COVER
In 2015, tree canopy constituted 17 percent of land cover in Colorado Springs; non-canopy vegetation was 30 percent;
bare soil/dry vegetation was 21 percent; impervious was 32 percent; and water was 0.5 percent. These generalized
land cover results are presented below in Table 1.

Table 1. | Generalized land cover classification results.

Colorado Springs

Acres
% of Total

Total Area

Tree Canopy
& Shrubs

Non-Canopy
Vegetation

Impervious
Surfaces

Soil & Dry
Vegetation

Water

124,949

21,331

37,445

39,896

25,690

587

100%

17%

30%

32%

21%

0.5%

STATE OF THE CANOPY AND KEY FINDINGS
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Figure 6. | Land cover classes for Colorado Springs, Colorado based on 2015 NAIP imagery and 2011 El Paso
County LiDAR. (Percentages based on total acres.)
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JANUARY 2019

UTC ASSESSMENT | COLORADO SPRINGS, CO

CITYWIDE URBAN TREE CANOPY
This urban tree canopy assessment utilized the land

13

Table 2. | Urban tree canopy assessment results, by
acres and percent. (Percentages based on land acres.)

cover map as a foundation to determine Possible
Planting Areas throughout the City. Additional layers
and information regarding land considered unsuitable

City of Colorado
Springs

Acres

%

Total Area

124,949

100%

Land Area

124,362

99.9%

Urban Tree Canopy

21,331

17%

Possible Planting
Area - Vegetation

35,584

29%

Unsuitable
Vegetation

1,704

1%

Unsuitable
Impervious

40,185

32%

Unsuitable Soil

25,558

21%

Total Unsuitable
Areas

67,447

54%

for planting were also incorporated into the analysis.
Note that the results of this study are based on land area
as opposed to total area (note the difference between
Total Acres and Land Acres in Table 2).
Results of this study indicate that within the City of
Colorado Springs, 21,331 acres are covered with urban tree
canopy, making up 17 percent of the City’s 124,362 land
acres; 35,584 acres are covered with other vegetation
where it would be possible to plant trees (PPA), making
up 29 percent of the City; and the other 67,447 acres
were considered unsuitable for tree planting, making
up 54 percent of the City. The unsuitable areas include
recreational sports fields, golf course playing areas,
buildings, other impervious surfaces and areas of bare
soil and dry vegetation. The City’s 22,994 acres of urban
tree canopy were further divided into two subcategories
of trees and scrub vegetation.

Colorado Springs
Urban Tree Canopy Potential

Figure 7. | Urban tree canopy, potential planting
area, and area unsuitable for UTC in the City of
Colorado Springs.

STATE OF THE CANOPY AND KEY FINDINGS
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Table 3. | Detailed urban tree canopy classifications.
City of Colorado Springs

Acres

%

Trees

18,932

89%

Scrub/Shrub

2,400

11%

Totals

21,331

100%

Figure 8. | Urban tree canopy, possible planting area, and
area unsuitable for UTC in the City of Colorado Springs.
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URBAN TREE CANOPY BY CITY COUNCIL DISTRICTS
UTC and PPA were assessed in 6 city council districts. UTC was not uniformly distributed throughout the city council
districts; the lowest having 4 percent UTC and the highest having 34 percent. The 6th council district had the lowest
canopy cover with 4 percent UTC, and the 3rd council district had the highest UTC with 34 percent. The 3rd council
district also contained the most area, by acres, of tree canopy with 7,336 acres. The 6th council district covered the
largest area. It contained the least UTC by area and percent cover but also had the most amount of PPA with 36
percent. The 5th council district contained the lowest percentage of PPA with 15 percent.
Table 4. | Urban tree canopy in Colorado Springs by city council district.
City
Council Districts

Land Area

Urban Tree Canopy

Possible Planting Area

Acres

Dist.

Acres

%

Dist.

Acres

%

Dist.

Council District 1

21,061

17%

5,276

25%

25%

6,034

29%

17%

Council District 2

18,581

15%

2,098

11%

10%

5,285

28%

15%

Council District 3

21,383

17%

7,336

34%

34%

5,666

26%

16%

Council District 4

9,193

7%

1,398

15%

7%

1,613

18%

5%

Council District 5

12,170

10%

3,519

29%

17%

2,012

17%

6%

Council District 6

41,847

34%

1,701

4%

8%

14,948

36%

42%

124,236

100%

21,327

17%

100%

35,558

29%

100%

Totals

UTC (Acres) Compared to Land Area
by City Council Districts

Figure 9. | Urban tree canopy in Colorado Springs by

Figure 10. | Urban tree canopy and land area

city council districts.

in Colorado Springs by city council districts.

STATE OF THE CANOPY AND KEY FINDINGS
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URBAN TREE CANOPY BY LAND USES
Land use determines what types of human uses are permitted throughout a municipality. UTC and PPA were assessed
in Colorado Springs by land use category. For reporting purposes, the original 61 unique land use categories were
combined into 17 generalized categories (see table A2 in the appendix). The land use classes with the lowest UTC
included Institution (4 percent), Vacant (7 percent), and Industrial (8 percent), while the highest were Low-Density
Residential (37 percent), Medium Density Residential (33 percent), and Parks, Trails, Open Space (30 percent). Parks,
Trails and Open Space offered the greatest portion of their area as opportunities for future canopy expansion with
48 percent PPA. Vacant land contributed the most to the City’s total PPA with 17,138 acres of PPA.

Table 5. | Urban tree canopy assessment results by generalized land uses. UTC and PPA results include acres,
percent of area covered by UTC or PPA (%), and distribution of the City’s total UTC or PPA within each land use.
Land Use

Land Area

Urban Tree Canopy

Possible Planting Area

Acres

Dist.

Acres

%

Dist.

Acres

%

Dist.

Commercial

4,157

4%

341

8%

2%

353

8%

1%

Drainage Easement

969

1%

203

21%

1%

402

41%

1%

Golf Course/
Cemetery

2,239

2%

433

19%

2%

651

29%

2%

High-Density
Residential

2,795

3%

589

21%

3%

322

12%

1%

Industrial

3,692

3%

295

8%

2%

445

12%

1%

Institution

8,712

8%

319

4%

2%

1,314

15%

4%

Low-Density
Residential

12,466

12%

4,668

37%

25%

2,916

23%

9%

Medium-Density
Residential

15,510

14%

5,101

33%

27%

2,709

17%

8%

Office

1,861

2%

236

13%

1%

260

14%

1%

Other

585

1%

79

14%

0%

189

32%

1%

Parking

278

0%

23

8%

0%

45

16%

0%

10,256

10%

3,051

30%

16%

4,929

48%

15%

72

0%

7

10%

0%

18

26%

0%

2,279

2%

698

31%

4%

821

36%

2%

901

1%

89

10%

0%

193

21%

1%

School

3,197

3%

391

12%

2%

1,082

34%

3%

Vacant

37,397

35%

2,457

7%

13%

17,138

46%

51%

Totals

107,367

100%

18,980

18%

100%

33,787

31%

100%

Parks, Trails, Open
Space
Police/Fire
Private Common
Residential
ROW

STATE OF THE CANOPY AND KEY FINDINGS
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Figure 11. | Urban tree canopy assessment results by generalized land uses.
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URBAN TREE CANOPY BY WATERSHEDS
UTC and PPA were assessed for the 12 watersheds found within Colorado Springs. UTC varied across watershed
boundaries with the lowest having less than 1 percent UTC and the highest having 39 percent. The 2 watersheds
that had the lowest canopy cover were Falcon with 0 percent UTC and Jimmy Camp Creek with 1 percent UTC. The
2 watersheds with the highest UTC were Cheyenne Creek watershed with 39 percent and City of Colorado SpringsFountain Creek with 27 percent UTC. PPA ranged from 18 percent in the City of Colorado Springs-Fountain Creek
watershed to 45 percent in the Jimmy Camp Creek watershed. The largest watershed by area, Sand Creek, contained
less than the citywide average UTC (17%) with 9 percent as well as less than average PPA (29%) with 26 percent.

Table 6. | Urban tree canopy assessment results by watersheds. UTC and PPA results include acres, percent of
area covered by UTC or PPA (%), and distribution of the city’s total UTC or PPA within each watershed.

Watersheds

Land Area

Urban Tree Canopy

Possible Planting Area

Acres

Dist.

Acres

%

Dist.

Acres

%

Dist.

Cheyenne
Creek

2,308

2%

1,045

46%

5%

548

24%

2%

Cheyenne
Mountain

8,714

7%

2,260

26%

11%

2,554

29%

7%

City of
Colorado
SpringsFountain Creek

24,605

20%

7,092

29%

33%

4,426

18%

12%

Cottonwood
Creek

8,296

7%

954

12%

4%

2,360

29%

7%

88

0%

0

0%

0%

54

62%

0%

Garden of
the Gods

7,370

6%

2,002

27%

9%

2,472

34%

7%

Jimmy Camp
Creek

18,734

15%

268

1%

1%

8,471

45%

24%

Lower
Monument
Creek

22,027

18%

4,736

22%

22%

5,887

27%

17%

Middle
Monument
Creek

4,721

4%

375

8%

2%

1,264

27%

4%

Sand Creek

26,118

21%

2,353

9%

11%

6,781

26%

19%

West
Monument
Creek

68

0%

23

34%

0%

18

27%

0%

1,902

2%

224

12%

1%

749

40%

2%

124,949

100%

21,331

17%

100%

35,584

29%

100%

Falcon

Williams Creek
Totals

STATE OF THE CANOPY AND KEY FINDINGS
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Figure 12. | Urban tree canopy in Colorado Springs by watersheds.

Urban Tree Canopy by Watersheds

Figure 13. | Urban tree canopy, potential planting area, and unsuitable areas for Colorado Springs
by watersheds.
STATE OF THE CANOPY AND KEY FINDINGS
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URBAN TREE CANOPY BY ZIP CODES
UTC and PPA were evaluated at the ZIP code level. Colorado Springs is made up of 28 different ZIP codes. UTC
among ZIP codes varied from less than 1 percent to 40 percent. Results show that the ZIP codes with the lowest
UTC were 80929 (0.31 percent), 80927 (0.34 percent) and 80831 (0.36 percent) while the highest were 80906 (40
percent), 80926 (35 percent) and 80903 (28 percent). PPA also varied across the city with the lowest ZIP code, 80903,
containing 11 percent and the highest, 80926, containing 57 percent.

Figure 14. | Urban Tree Canopy in Colorado Springs by ZIP Codes.
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Table 7. | Urban tree canopy assessment results by ZIP codes. UTC and PPA results include acres, percent of
area covered by UTC or PPA (%), and distribution of the city’s total UTC or PPA within each ZIP codes.
ZIP Code

Land Area

Urban Tree Canopy

Possible Planting Area

Acres

Dist.

Acres

%

Dist.

Acres

%

Dist.

80831

1,188

1%

4

0%

0%

562

47%

2%

80903

2,596

2%

749

29%

4%

289

11%

1%

80904

7,696

6%

2,070

27%

10%

2,632

34%

7%

80905

3,375

3%

814

24%

4%

742

22%

2%

80906

11,318

9%

4,558

40%

21%

2,807

25%

8%

80907

6,335

5%

1,450

23%

7%

1,211

19%

3%

80908

2,643

2%

185

7%

1%

752

28%

2%

80909

5,548

4%

1,549

28%

7%

840

15%

2%

80910

4,296

3%

809

19%

4%

875

20%

2%

80911

76

0%

0

0%

0%

15

20%

0%

80914

927

1%

77

8%

0%

129

14%

0%

80915

2,017

2%

477

24%

2%

377

19%

1%

80916

9,511

8%

599

6%

3%

1,124

12%

3%

80917

3,458

3%

968

28%

5%

693

20%

2%

80918

7,313

6%

2,028

28%

10%

1,566

21%

4%

80919

7,885

6%

1,984

25%

9%

2,455

31%

7%

80920

7,157

6%

1,089

15%

5%

1,750

24%

5%

80921

4,193

3%

361

9%

2%

1,199

29%

3%

80922

2,779

2%

321

12%

2%

653

23%

2%

80923

3,727

3%

333

9%

2%

903

24%

3%

80924

3,484

3%

72

2%

0%

1,384

40%

4%

80925

4,978

4%

70

1%

0%

1,824

37%

5%

80926

1,493

1%

528

35%

2%

849

57%

2%

80927

2,040

2%

7

0%

0%

484

24%

1%

80929

8,679

7%

28

0%

0%

4,535

52%

13%

80938

3,482

3%

16

0%

0%

1,769

51%

5%

80939

3,025

2%

134

4%

1%

1,691

56%

5%

80951

3,140

3%

52

2%

0%

1,472

47%

4%

Totals

124,359

100%

21,330

17%

100%

35,582

29%

100%
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URBAN TREE CANOPY BY NEIGHBORHOODS
Tree canopy was assessed at the neighborhood level. Colorado Springs contains 77 different neighborhoods. UTC
varied greatly throughout neighborhoods in Colorado Springs, from less than 1 percent to over 50 percent. Results
show that the neighborhoods with the lowest UTC were Banning Lewis Ranch Village 1 and 2 (0.7 percent), Wolf
Ranch (1 percent) and Woodman Heights/Dublin North (1 percent) while the highest were Old Broadmoor (50
percent), Upper Skyway (49 percent) and Middle Shooks Run (43 percent). PPA also varied across the city with
Interquest containing the lowest percentage (8 percent) the highest percentage (48 percent) is in Banning Lewis
Ranch.

Figure 15. | Urban tree canopy in Colorado Springs by neighborhoods.
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Figure 16. | Possible planting area in Colorado Springs by neighborhoods.

Figure 17. | Urban tree canopy and possible planting area Colorado Springs by neighborhoods.
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URBAN TREE CANOPY BY CENSUS BLOCK GROUPS
UTC and PPA were assessed at the census block group level. This geographic unit of measure is linked to all
demographic and socioeconomic U.S. Census data which makes it useful for assessing the equitable distribution of
tree canopy within a city. Results indicated that Colorado Springs’s UTC is not uniformly distributed throughout the
city boundary. Some of the City’s 295 census block groups contained less than 1 percent cover while others contained
over 60 percent. PPA also varied greatly and ranged from 1 to 51 percent. For the complete results by census block
group, refer to the UTC Results spreadsheet. Canopy Planner, a customized online software, can also be used to
explore correlations between tree canopy, possible planting area, and various environmental, socioeconomic, and
demographic factors at the census block group level.

Figure 18. | Urban tree canopy in Colorado Springs by census block groups.
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Figure 19. | Possible planting area in Colorado Springs by census block groups.

Figure 20. | Urban tree canopy and possible planting area Colorado Springs by census block groups.
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URBAN TREE CANOPY BY CENSUS BLOCKS
UTC and PPA were also assessed at the census block level. This is the smallest geographic unit of measure in which
U.S. Census data are available. In urban areas, census blocks are generally small in size and bounded by streets. In
suburban and rural areas, census blocks may be larger and bounded by visible features such as streets, streams, or
railroad tracks or invisible features like property lines, school districts, or the city boundary. A collection of census
blocks make up a census block group. Some of the City’s 10,883 census blocks contained no UTC at all while others
contained over 80 percent. PPA also varied greatly and ranged from 0 to 90 percent. For the full UTC results by
census block, refer to the census block shapefile and attribute table in the UTC Results geodata.

Figure 21. | Urban tree canopy in Colorado Springs by census blocks.
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URBAN TREE CANOPY BY PARCELS
UTC and PPA were assessed within the City’s 156,466 parcels. This unit of measure provides the finest possible scale
at which to assess canopy short of quantifying every individual tree, defining UTC and PPA metrics for every piece
of public or privately-owned property within the City. Results showed that 203 parcels in Colorado Springs were
completely covered by tree canopy, and 11,075 had no canopy coverage at all. The average UTC of all parcels was 32
percent compared to the citywide average of 23 percent, indicating that a majority of parcels have a higher UTC
and the city’s value is decreased by large parcels with very low UTC. In fact, 62 percent of parcels had a UTC above 23
percent. 22 percent of parcels fell below 10 percent UTC, while 23 percent had a UTC of 50 percent or greater. For the
full UTC results by parcel, refer to the Parcels shapefile and attribute table in the UTC Results geodata.

Figure 22. | Urban tree canopy in Colorado Springs by parcels.
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URBAN TREE CANOPY

CHANGE ANALYSIS
In addition to assessing Colorado Springs’ current UTC based on 2015 imagery, this study also quantified changes in
UTC since 1999 and 2009. While the current assessment mapped detailed land cover using GIS polygons to represent
tree canopy, the canopy change assessments were conducted using a point-based sampling method.

METHODS
To assess changes in tree canopy between 1999, 2009 and 2015, a random point-based sampling method based on
the i-Tree Canopy tool was used. The process was performed within two geographic boundaries: the full City limits
and the Old North End neighborhood. Random points were generated within both assessment boundaries and
manually assigned a value of “Tree” (1) or “Not a tree” (0) until a 1 percent standard error was reached. This required
1,250 points for the Colorado Springs city boundary and 1,500 for the Old North End neighborhood.
To calculate the percent tree cover and SE, let:
N = total number of sampled points (i.e, 1,000)

Estimate of SE
(N = 1000) with varying p.

n = total number of points classified as tree (i.e., 330), and
p = n/N (i.e., 330/1,000 = 0.33)
q = 1 – p (i.e., 1 ‐ 0.33 = 0.67)
SE = √ (pq/N) (i.e., √ (0.33 x 0.67 / 1,000) = 0.0149)
Thus in this example, tree cover in the city is estimated at 33% with
a SE of 1.5%. Based on the SE formula, SE is greatest when
p=0.5 and least when p is very small or very large (Table 1)

p
0.01
0.1
0.3
0.5
0.7
0.9
0.99

SE
0.0031
0.0095
0.0145
0.0158
0.0145
0.0095
0.0031

Urban Tree Canopy Change Citywide and in the The Old North End

Figure 23. | Urban tree canopy change in Colorado Springs and the Old North End neighborhood.

CHANGE ANALYSIS

JANUARY 2019

UTC ASSESSMENT | COLORADO SPRINGS, CO

29

RESULTS
The assessment produced citywide tree canopy percentages of 14 percent in 1999, 16 percent in 2009, and 17 percent
in 2015. There was a 1 percent increase between 2009 and 2015 and a 3 percent increase between 1999 and 2015. In
the Old North End, tree canopy cover was 18 percent in 1999, 21 percent in 2009, and 25 percent in 2015. Tree canopy
in the Old North End increased by 4 percent from 2009 to 2015 and 8 percent between 1999 and 2015. Canopy
increases were observed in new tree plantings as well as growth of existing trees. Citywide, new tree plantings were
responsible for much of the canopy increase, while existing tree growth contributed more to the increase in the Old
North End. Evidence of canopy loss was also present and appeared to have resulted from removal of trees due to
development and from dieback. Although there were more instances of tree canopy loss due to new development
citywide, the tree canopy in the Old North End neighborhood experienced greater rates of loss due to dieback of
existing trees.
Table 8. | Urban tree canopy change analysis results.
UTC 1999

UTC 2009

UTC 2015

Change
(1999-2009)

Change
(2009-2015)

Change
(1999-2015)

Citywide

14%

16%

17%

2%

1%

3%

Old North End

18%

21%

25%

3%

4%

8%

Figure 24. | Examples of urban tree canopy gain (left) and loss (right) in Colorado Springs.
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QUANTIFYING

ECOSYSTEM BENEFITS
Using the best available science from i-Tree tools, values were calculated for some of the benefits and functions
provided by trees and forests in Colorado Springs. The urban forest holds millions of dollars of savings in avoided
infrastructure costs, pollution reduction, and stored carbon.

AIR QUALITY

Trees produce oxygen, indirectly reduce pollution by lowering air temperatures and improve public health by
reducing air pollutants which cause death and illness. Economic values of tree canopy are calculated with data
from the EPA BenMAP program.
•

The existing tree canopy in Colorado Springs removes 2,751,151 tons of air pollution annually, valued at
$100,336,997.

STORMWATER AND WATER QUALITY

Trees and forests mitigate stormwater runoff which minimizes flood risk, stabilizes soil, reduces sedimentation in
streams and marshland, and absorbs pollutants, thus improving water quality and habitats.
•

On average, each acre of tree canopy in Colorado Springs absorbs 5,000 gallons of water. This benefit of
avoided runoff is valued at roughly $43 per acre/per year. Extrapolated citywide, this means that Colorado
Springs’ existing tree canopy provides $913,938 in stormwater runoff benefits.

CARBON STORAGE AND SEQUESTRATION

Trees accumulate carbon in their biomass; with most species in a temperate forest, the rate and amount increase
with age.
•

Colorado Springs’ trees store approximately 2,748,099 tons of carbon, valued at $97,228,288, and each year the
tree canopy absorbs and sequesters approximately 56,658 tons of carbon dioxide, valued at $2,004,578.

Values Calculated using i-Tree tools. https://canopy.itreetools.org/
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URBAN TREE CANOPY

PUBLIC SURVEY

A public opinion survey was conducted as a part of Colorado Springs’ first tree canopy assessment. In addition to
quantifying current tree canopy and evaluating how it had changed over time, another objective was to gauge the
way the community understands and values its urban forest resource. The purpose of the survey was twofold: to
engage the general public and raise awareness about an exciting new initiative that could benefit their communities,
and to assess the community’s current level of knowledge, priorities, opinions, and concerns relating to the City’s tree
canopy in order to inform future planning.

METHODS
A survey of 33 questions (including one open-ended
response and 10 optional demographic questions)
was designed by project partners. The survey was
published online via SurveyMonkey and remained open
for approximately two months (July-September 2018).
During that time, residents of Colorado Springs were
invited to complete the survey through email outreach
from the City’s Parks, Recreation and Cultural Services
department, local radio, news shows, and newspaper
articles, formal press releases, social media outlets, and
the City’s website. Questions were designed to engage
the general community, assess their level of knowledge
about the urban forest, and determine their priorities
about tree planting and maintenance in Colorado
Springs.

Figure 25. | A page of the online SurveyMonkey form
completed by over 2,000 Colorado Springs residents.

Figure 26. | Home ownership rate and age ranges of the Colorado Springs tree canopy survey respondents.
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RESPONDENTS
A total of 2,010 responses were collected from
residents throughout the city boundary. Among
those who answered the voluntary demographic
questions (approximately 89%), respondents
were primarily homeowners (93%) between the
ages of 36-65 (67%) with a household income of
over $100,000 per year (41%), and more than half
(52%) had resided in Colorado Springs for more
than 20 years.
When counts of responses were summed by ZIP
code and normalized by population, ZIP codes
80903, 80907, and 80924 had the highest response
rates. The greatest proportion of responses came
from the northwestern region of the City, while
some of the eastern areas had no responses at all.
The demographic question responses indicate that
this survey was disproportionately answered by a
specific demographic of residents who are middleaged homeowners with higher levels of income
that have lived in the City for over 20 years. Increased
community outreach efforts should be used to
reach residents who are lower-income, younger or

Figure 27. | Response rates of the survey by ZIP codes.

older, renters, and/or are new to the community.

Figure 28. | Household income and residency ranges of the Colorado Springs tree canopy survey respondents.
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RESULTS
Several key takeaways were identified upon collecting and analyzing the survey responses. Most notably, it became evident
that while the City’s urban forest is generally perceived as important, the management and maintenance of it is not well
understood. For example, 97% of respondents considered trees to be an “extremely valuable” resource in their community,
but only 13% were aware that the City Parks and Recreation department owns the trees in the right-of-way and is responsible
for their maintenance. Less than 3% stated that they were confident in their knowledge of the City’s tree-related ordinances.
Another common theme among survey responses was the
desire for more trees and/or more maintenance for existing
trees. Out of the total respondents 68% felt their neighborhood
would be improved with the addition of more trees, but 55%
said they would only be “a little” interested in planting a tree on
their property. Additionally, one of the most frequently echoed
sentiments in the open response question that asked, “Is there
anything else you would like to say about the trees in your

“Trees are a valuable resource that
is lacking in our city. Please push
this issue to the forefront of our
city leaders and budget funds to
increase our tree population.”

“The number of
trees and their
health is declining.
We need more
awareness and
“Trees are very important and play a
support for
key role in our city’s ecology.
planting trees.”
We should be concerned.”

general investment of resources into the City’s trees. An increase

“Trees are the
answer.”

in education and outreach programs would benefit the city’s

“Bring the trees!”

neighborhood?” was the need for additional funding, staff, and

“The trees in the public spaces,
along streets, medians, and
parks, seem to be neglected
and many are suffering.”

forestry program to make residents more aware of its activities.

Figure 29. | Responses to selected questions from the survey, responces to the open-ended question are in the blue
call-out box (top right).
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Table 9. | Responses to a question about increasing tree canopy in Colorado Springs. (Percent “yes” out of 1,857.)

Would you support the following activities to expand the City’s tree canopy?

% Yes:

Planting new trees on City maintained areas such as rights-of- way and parks

81%

Planting new public trees adjacent to my property when trees die or need to be
removed

70%

Increasing the City’s budget for tree planting and maintenance

67%

Volunteering to plant and maintain trees on public property

51%

Changes and enhancements to city tree policies, guidelines, manuals, etc.

51%

OUTCOMES & NEXT STEPS
The information obtained through this survey should be used to show elected officials that there is a strong desire
for urban forest expansion and maintenance to benefit the City and its residents. These results were used to help
determine the criteria for tree planting prioritization that can be accessed in the interactive Canopy Planner tool
created for Colorado Springs as a part of this project. For example, survey respondents cited that shade was the most
important benefit provided by trees which cools temperatures and decreases energy consumption, so residential
areas with low tree canopy and high amounts of plantable space can be targeted. In the future, the results can also
be incorporated into the City’s larger planning efforts, such as an Urban Forest Management Plan and/or Master
Plan. Engaging the public in citywide initiatives is critical to their success. Incorporating the public’s desires into
future planning will help increase support for tree planting and/or maintenance projects.

Figure 30. | Responses to a question about where to plant new trees (left) and the online Canopy Planner app with
prioritization criteria that resulted from the community’s input (right).
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URBAN TREE CANOPY

FIELD INVENTORY

As a part of this project a sample field inventory of street trees in Colorado Springs was also completed. The purpose
of the field inventory was to complement the aerial-based approach of the citywide UTC assessment by providing
on-the-ground data about individual city-owned street trees. While a UTC assessment is useful for providing an
overall understanding of the City’s urban forest (i.e. how much tree canopy exists and where it is located), it does not
offer detailed information about the trees themselves such as species composition, size, health, and maintenance
needs. These details are critical when evaluating and determining the best management actions for the City’s tree
population. For this reason, the inventory was designed to survey a small subset of the City’s trees and collect data
that could be more broadly applied to the full urban forest.

METHODS
An initial target of 5,000 trees, or approximately 2 percent of the City’s estimated 250,000 trees, was established.
These 5,000 trees were located within two neighborhoods provided by the City: historic Old North End and Southeast
Colorado Springs. These locations were selected to provide a diverse view of the urban forest in two of the City’s most
ecologically and demographically contrasting neighborhoods. Within these two neighborhoods, inventory crews
sampled every tree located in the right-of-way. Using Plan-It Geo’s customized Tree Plotter software, the following
details were collected for each tree:
•

Location, including a street address, latitude/longitude, growing space (e.g. in a median, yard, etc.), and
surrounding land use

•

Genus, species, and common name

•

Health condition, ranging from “excellent” to “dead”

•

Size, including height and DBH (diameter at breast height)

•

Risk rating and likelihood of failure

•

Maintenance needs

•

General observations

Old North End

Southeast CO Springs
Figure 31. | 5,040 trees were surveyed in two neighborhoods: the Old
North End (3,300 or 65% of all trees) and the Southeast (1,740 or 35%).
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RESULTS
After assessing every tree in the right-of-way within both neighborhoods, a total of 5,040 trees were assessed (Figure
31). 3,300 (65 percent) were located in the Old North End neighborhood, while 1,740 (35 percent) were located in
Southeast Colorado Springs. 94 percent of all trees surveyed were located within single-family residential areas.
The majority of trees were also located in planting strips between the curb and sidewalk (67 percent overall and 86
percent in the Old North End), but most trees in Southeast Colorado Springs were located in front yards (62 percent).
The inventory results indicated that
these two neighborhoods do not
have a diverse urban forest species
composition. Five species composed 55
percent of all trees inventoried: Green
ash, Silver maple, Siberian elm, Norway
maple, and American elm (Figure 32).
These numbers are concerning given
these species’ susceptibility to branch
failure and mortality from pests and
diseases.. For example, the emerald ash
borer (EAB) has recently been confirmed
in several cities in the Colorado Front
Range including Longmont, Lafayette,
Figure 32. | Species distribution of the 5,040 trees inventoried in 2018.

Lyons, and Boulder (USFS 2018).

Although it has not yet been detected in Colorado Springs, the risk of infestation is high, and the potential
consequences have not yet been evaluated. The implicit and associated costs of losing up to 20 percent of its tree
canopy (tree removal, replanting, loss of energy savings and property value, etc.), would place a large burden on the
City. Furthermore, ash trees are not the only high-risk species prevalent in Colorado Springs: elms are particularly
susceptible to disease as well. While it has not been present in Colorado since the mid-1980’s, Dutch elm disease is
capable of completely wiping out the City’s population of American elms and Siberian elms can be hosts for the bark
beetle that vectors Duch elm disease -- both species are common in Colorado Springs.

OUTCOMES & NEXT STEPS
The inventory revealed many meaningful observations that
the City can use to guide its urban forest management
approach. The inventory data can be used to identify the
City’s most urgent tree maintenance needs when prioritizing
limited resources and can also be combined with the UTC
results and public opinion survey data to inform the City’s
future planning and management of its urban forest.
The City’s urban forest is comprised of trees with a wide
variety of sizes, health conditions, and associated risks and
maintenance needs (Figure 33). Inventory data for these two
neighborhoods provides a picture of two opposite ends of
the spectrum, but an expansion of the inventory would help
the City obtain a more comprehensive understanding of its
urban forest structure, maintenance needs, and potential
risks. For this reason, a goal to inventory an additional 15,000
trees (for a total of ~20,000) is currently being proposed.
Once additional trees have been surveyed, the data can be
analyzed and incorporated into an urban forest management
and/or master plan.

Figure 33. | Tree sizes by diameter and height.
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RECOMMENDATIONS
Based on research, available planting space, and existing and proposed resources/funding, Colorado Springs should
strive for a baseline canopy coverage between 15 and 20 percent. An even greater percent of canopy cover can
be achieved with proper planning, investment, and care of existing trees. Colorado Springs should continue to
monitor the health of the urban forest and implement the following recommendations to ensure the urban forest
is considered during future city planning and development to sustain and enhance the benefits that trees provide
to the community.

Utilize
assessment
results to
prioritize
urban forest
management.

1. Leverage the UTC, public opinion survey, and field
inventory data to promote the urban forest
To preserve, protect, and maintain Colorado Springs’ tree
canopy, the City should have a tree canopy assessment
performed on a regular interval. As the City changes,
they will be able to use these data to ensure that their
urban forest policies and management practices
prioritize its maintenance, health, and growth. The City’s
urban forest provides Colorado Springs with a wealth
of environmental, social, and even economic benefits
which relate back to greater community interest in
citywide initiatives and priorities. These results can be
used to identify where existing tree canopy cover should
be preserved, where there are opportunities to expand
the City’s canopy cover, and which areas would receive
the greatest benefits from the investment of valuable
time and resources into Colorado Springs’s urban forest.

The results of this assessment should be used to encourage investment in urban forest monitoring, maintenance,
and management; to prepare supportive information for local budget requests/grant applications; and to develop
targeted presentations for city leaders, planners, engineers, resource managers, and the public on the functional
benefits of trees in addressing environmental issues. The land cover data should be disseminated to diverse partners
for urban forestry and other applications while the data are current and most useful for decision-making and
implementation planning. The information from this study can help establish canopy cover goals for the short- and
long-term.
2. Tie in assessment results with local environmental conditions to prioritize future tree plantings
The City of Colorado Springs and its various stakeholders can utilize the results of the UTC and PPA analyses to
identify the best locations to focus future tree planting and canopy expansion efforts. Urban tree canopy coverage in
the City is not evenly distributed. Analyzing the results by several different geographic boundaries indicates a trend
of low UTC percentages and high PPA percentages in the eastern third of the City, with high UTC percentages and
lower PPA percentages in the western third of the City. Although greater opportunities exist for expanding the City’s
urban forest in the eastern third of the City, much of this area is undeveloped and contains native grasslands. Future
development plans should consider the region’s climate and environmental controls before any efforts are taken to
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VACANT LAND
CONTAINS MORE THAN
plant trees in these areas. However, there are several types of land
use with high percentages of PPA which are distributed throughout
the City. With the highest percentage of PPA, Neighborhood Parks
provide a sizeable opportunity for UTC expansion. The City should
use information from this study such as the detailed UTC and PPA

HALF OF POSSIBLE
PLANTING AREA IN
COLORADO SPRINGS.

data layers to engage in new tree plantings within its parks.
3. Use the interactive Canopy Planner tool to evaluate a variety of possible management scenarios
In addition to the examples above, Colorado Springs can also use the provided Canopy Planner tool, accessable here:
https://pg-cloud.com/ColoradoSpringsCO/, to explore a wide range of targeted, in-depth planting scenarios based
on several prioritization criteria such as current tree canopy, possible planting area, stormwater runoff prevention,
energy conservation, and several socio-demographic factors. Canopy Planner also provides tools for stakeholders to
visualize existing land cover, create custom weighted priority planting maps, and quantify impacts canopy growth
or loss has on air quality and carbon sequestration in the City. The City can use the survey results in conjunction with
its customized Canopy Planner app to identify the optimal planting scenarios to meet the desires of the residents.
4. Incorporate the results of this assessment into the City’s comprehensive planning
Finally, Colorado Springs should integrate this data into its larger citywide planning efforts. This assessment is only
the first step in protecting, preserving, and expanding Colorado Springs’ valuable urban forest resource. The City
must establish policies and guidelines for the preservation of tree canopy amidst future development and planning.
Specifically, the City’s Strategic Plan (2016-2020) placed priority on investing in infrastructure through urban forest
management practices. This assessment should be used to both inform current management practices and plans
and adapt to future urban forest needs. Colorado Springs could also benefit from the creation of an urban forest
management and/or master plan and additional field surveying and data analysis, which are currently being
proposed.
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APPENDIX
ACCURACY ASSESSMENT
Classification accuracy serves two main purposes. Firstly, accuracy assessments provide information to technicians
producing the classification about where processes need to be improved and where they are effective. Secondly,
measures of accuracy provide information about how to use the classification and how well land cover classes are
expected to estimate actual land cover on the ground. Even with high resolution imagery, very small differences
in classification methodology and image quality can have a large impact on overall map area estimations.
The classification accuracy error matrix illustrated in Table A1 contain confidence intervals that report the high
and low values that could be expected for any comparison between the classification data and what actual, on
the ground land cover was in 2015. This accuracy assessment was completed using high resolution aerial imagery,
with computer and manual verification. No field verification was completed.

THE INTERNAL ACCURACY ASSESSMENT WAS COMPLETED IN THESE STEPS
1.

One thousand four hundred and ninety eight (1498) sample points in Colorado Springs (195 sq. miles), were
randomly distributed across the study area and assigned a random numeric value.

2.

Each sample point was then referenced using the NAIP aerial photo and assigned one of five generalized
land cover classes (“Ref_ID”) mentioned above by a technician.

3.

In the event that the reference value could not be discerned from the imagery, the point was dropped 		
from the accuracy analysis. In this case, no points were dropped.

4.

An automated script was then used to assign values from the classification raster to each point (“Eval_ID”).
The classification supervisor provides unbiased feedback to quality control technicians regarding the 		
types of corrections required. Misclassified points (where reference ID does not equal evaluation ID) 		
and corresponding land cover are inspected for necessary corrections to the land cover.1

Accuracy is re-evaluated (repeat steps 3 & 4) until an acceptable classification accuracy is achieved.

SAMPLE ERROR MATRIX INTERPRETATION
Statistical relationships between the reference pixels (representing the true conditions on the ground) and the
intersecting classified pixels are used to understand how closely the entire classified map represents landscape
in Colorado Springs. The error matrix shown in Table A1 represent the intersection of reference pixels manually
identified by a human observer (columns) and classification category of pixels in the classified image (rows). The
blue boxes along the diagonals of the matrix represent agreement between the two-pixel maps. Off-diagonal values
represent the number of pixels manually referenced to the column class that were classified as another category
in the classification image. Overall accuracy is computed by dividing the total number of correct pixels by the total
1 Note that by correcting locations associated with accuracy points, bias is introduced to the error matrix results. This means that
matrix results based on a new set of randomly collected accuracy points may result in significantly different accuracy values.
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number of pixels reported in the matrix (225 + 427 + 480

total number of classified pixels in the row category. For

+ 285 + 15 = 1,432 / 1,498 = 96 percent), and the matrix

example, 225 classification pixels intersecting reference

can be used to calculate per class accuracy percent’s.

pixels were classified as Tree Canopy, but 4 pixels were

For example, 236 points were manually identified in the

identified as Vegetation and 1 pixel was identified as

reference map as Tree Canopy, and 225 of those pixels

soil/dry vegetation in the reference map. Therefore, the

were classified as Tree Canopy in the classification map.

User’s Accuracy for Tree Canopy is calculated as: (225/230

This relationship is called the “Producer’s Accuracy”

= 0.98), meaning that ~98 percent of the pixels classified

and is calculated by dividing the agreement pixel total

as Tree Canopy in the classification were actual tree

(diagonal) by the reference pixel total (column total).

canopy. It is important to recognize the Producer’s and

Therefore, the Producer’s Accuracy for Tree Canopy

User’s accuracy percent values are based on a sample

is calculated as: (225/236 = .95), meaning that we can

of the true ground cover, represented by the reference

expect that ~95 percent of all 2015 tree canopy in the

pixels at each sample point. Interpretation of the sample

Colorado Springs, CO study area was classified as Tree

error matrix results indicates this land cover, and more

Canopy in the 2015 classification map.

importantly, tree canopy, were accurately mapped
in Colorado Springs in 2015. The largest sources of

Conversely, the “User’s Accuracy” is calculated by

classification confusion exist between tree canopy and

dividing the total number of agreement pixels by the

vegetation.

Table A1. | Error matrix for land cover classifications in Colorado Springs, CO (2015).

ACCURACY ASSESSMENT RESULTS
Interpretation of the sample error matrix offers some important insights when evaluating urban tree canopy
coverage in Colorado Springs and how land cover reported by the derived rasters and the human eye. The high
accuracy of the 2015 data indicates that regardless of how and when it was achieved, current tree canopy in Colorado
Springs can be safely assumed to match the figures stated in this report (approximately 17 percent).
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TREE CANOPY AND POVERTY

Urban Tree
Canopy Percent

Percentage of Population
Below Poverty Line
Figure A1. | Census block groups showing the percentage of the population that are living
below the poverty level. The darker brown colors represent higher percentages of residents
living below the poverty line, while the lighter shades of tan represent lower. Tree canopy
percentages are illustrated by the green circles. Larger green circles represent higher tree
canopy percentages.
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TREE CANOPY AND STORMWATER RUNOFF MITIGATION

Urban Tree
Canopy Percent

Percent Plantable Space
within 100’ of Impervious
Surfaces and Water
Figure A2. | Census block groups showing percentage of the total area that is plantable
space within 100ft of impervious surfaces and water bodies. The darker blue colors represent
higher percentages of plantable space near high runoff areas, while the lighter shades
represent lower percentages. Tree canopy percentages are illustrated by the green circles.
Larger green circles represent higher tree canopy percentages.
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Table A2. | The City’s original land use classes were aggregated into generalized land use classes for reporting
purposes. This table provides detail on this aggregation.
Detailed
Land Use

Generalized
Land Use

*Not Specified*

Commercial Services

Agriculture

Community Commercial

Mining

General Commercial

Other
Commercial

Highway-oriented Commerci

Parking lot/black top

Neighborhood Commercial
Drainage Easement, etc.
Cemetery
Golf Course

Drainage Easement
Golf Course/Cemetery

High Density Residential
( 8.0-11.99)

High-Density
Residential

Industrial

Police/Fire
Police

Hospital

Common Residential Area

Library
Institution

Minor Public Assembly

Private Street ROW

Undefined Public Use
Low-Density
Residential

ROW

Undefined Street ROW
Unspecified ROW/Easement
Utility Easement/ROW/Faci

Medium Density Residential
( 3.5-7.99)
Medium-Density
Residential

Medium Density Residential
(Unspecified Density)

Primary/Secondary School
School
University/Conference Cen
Vacant Land

Office Low

APPENDIX

Arterial Street ROW

Other Public Street ROW

Undefined Institutional U

Unspecified Office

Private Common
Residential

Collector Street ROW

Museum

Office Medium

Trail

Fire Station

Detention Center

Medium Density Residential
( 3.5-7.99)

Parks, Trails,
Open Space

Undefined Park

Airport/Military Installa

Low Density Residential
( 2.0-3.49)

Open Space

Sports Complex

Warehouse/Wholesale

Low Density Residential
( 0-1.99)

Parking/Vacant

Regional Park

General Industrial

Major Public Assembly

Parking

Neighborhood Park

High Density Residential
(Condo/Townhome)

Office-Industrial Park/R&

Parking structure

Community Park

High Density Residential
( 12.0-24.99)
High Density Residential
( 25+)

Undefinable

Office

Vacant
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GLOSSARY/KEY TERMS
Land Acres: Total land area, in acres, of the assessment boundary (excludes water).
Non-Canopy Vegetation: Areas of grass and open space where tree canopy does not exist.
Possible Planting Area - Vegetation: Areas of grass and open space where tree canopy does not exist, and it is
biophysically possible to plant trees.
Possible Planting Area - Impervious: Paved areas void of tree canopy, excluding buildings and roads, where it is
biophysically possible to establish tree canopy. Examples include parking lots and sidewalks.
Possible Planting Area - Total: The combination of PPA Vegetation area and PPA Impervious area.
Shrub: Low-lying vegetation that was classified based on interpretation of shadows and texture in vegetation. Shrubs
produce little to no shadow and appeared smooth in texture compared to tree canopy.
Soil/Dry Vegetation: Areas of bare soil and/or dried, dead vegetation.
Total Acres: Total area, in acres, of the assessment boundary.
Unsuitable Impervious: Areas of impervious surfaces that are not suitable for tree planting. These include buildings
and roads.
Unsuitable Planting Area: Areas where it is not feasible to plant trees. Airports, ball fields, golf courses, etc. were
manually defined as unsuitable planting areas.
Unsuitable Soil: Areas of soil/dry vegetation considered unsuitable for tree planting. Irrigation and other modifiers
may be required to keep a tree alive in these areas.
Unsuitable Vegetation: Areas of non-canopy vegetation that are not suitable for tree planting due to their land use.
Urban Tree Canopy (UTC): The “layer of leaves, branches and stems that cover the ground” (Raciti et al., 2006) when
viewed from above; the metric used to quantify the extent, function, and value of Colorado Springs’ urban forest. Tree
canopy was generally taller than 10-15 feet tall.
Water: Areas of open, surface water not including swimming pools.
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