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ABSTRACT 

 
Parks play an essential environmental and cultural function by improving the 

quality of life and creating valuable green space. Providing new parkland with adequate 

distribution and accessibility can assist in planning and development and enhance 

recreation projects. The Parks and Recreation Department in Tucson needs to identify 

and evaluate acquisitions to make informed decisions on building new parks. Doing that 

will provide value and benefits to the system and grow equitable access to the parks —it 

also aligns with other city goals to understand potential priorities of expanding the parks 

for underserved areas. A comprehensive acquisition strategy was formulated based on 

several factors to evaluate and prioritize parkland opportunities that ensure the parks 

are equally distributed. Using existing data from The Trust for Public Land, Pima 

Association of Governments, and other datasets from the City of Tucson's open data 

portal, ranked suitability analysis was used to find suitable areas for new parks. The 

analysis gave us a classification of all the possible places that can be considered 

appropriate and the rank of their importance. Moreover, Model Builder was utilized to 

update and automate the individual factors for future analysis. The outcomes of this 

study will provide the city with a roadmap for acquiring land for parks that meet the 

community's needs. 

 

Keywords: Land Acquisition, Suitability Analysis, Prioritization, Parks, Accessibility.  
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ETHICS  

 
Ethical thinking and methods are essential to help GIS professionals make 

critical decisions in many situations. Although obtaining the required data is one of the 

challenges for GIS users, it is necessary to be clear about how the data is collected and 

how to use it before presenting it to the public. Some of the available data, especially in 

open sources, can reflect sensitive data, whether for individuals, societies, or the state, 

especially when GIS professionals manipulate the presentation. Therefore, experts 

must be informed of any specific ethical requirements. Technologies used in GIS impact 

society, so commitments to the community are of paramount importance when there is 

a conflict with ethical practices. For example, when using drones, misunderstandings 

can occur regarding the purpose of their use, so ensuring communication with society is 

essential to enhance confidence in work and maintain ethical practices. Sometimes, 

unintentionally, geographical models and applications related to accessibility to public 

services can be created that discriminate against groups of gender, race, and religion 

collectively linked to some geographical regions. Therefore, such minority groups must 

be considered, and the relevant techniques must be reviewed. 

The two layers of Heat Severity and Qualified Census Tracts were obtained from 

the Pima Association of Governments in this project. The information related to these 

layers is available to the public. It can be displayed on a web application like the Heat 

Severity layer. However, it is necessary to communicate with the Pima Association of 

Governments to be used in university research or a specific project to download this 

data. For quality work and professional behavior, all metadata has been documented. 

The rules related to this data have been accepted, advising using information with 
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caution and independently verifying accuracy to preserve the information and create 

accurate data. All ethical behavior has been considered in this project, ensuring that no 

sensitive data breaches privacy. Also, none of the data and analysis were manipulated, 

and the results were presented with transparency and clarity. In addition, other 

intellectual property rights have been shown, and the results are accurately described. 

As it is known, following all the rules of conduct increases confidence in the results and 

makes the research valuable to society. 
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CHAPTER 1 
INTRODUCTION 

 

Not only do parks provide space for people to participate in recreational activities, 

but they also limit the negative impacts of pollution in cities. It constitutes a source of 

fresh air to which citizens go out to get relief from the crowds, pollution that they suffer 

from, and other benefits that cannot be counted (National Recreation and Park 

Association , 2010). 

Tucson is facing the same population growth issues as many other metropolitan 

areas, and a significant challenge is responding to the diverse recreational needs of 

parks for a growing population. To ensure that the Tucson Park system will reasonably 

meet the needs of its community, we need to formulate a comprehensive acquisition 

strategy based on several factors that will aid in accurate land acquisition. Therefore, 

how can we identify and prioritize suitable locations for new parks that will be a valuable 

addition and enhance recreational projects? 

In a study conducted by Denver Parks and Recreation (DPR), a strategic 

acquisition plan has been developed to guide the growth of an equitable, sustainable, 

and resilient parks and recreation system for a healthier Denver by confirming the six 

followings focused areas: 10-Minute Walk or Roll, Mountain Parks, Facilities, Habitat 

Restoration and Waterways, High-Density Areas, and Equity. Considering the last six 

criteria, DPR evaluates acquisitions and makes informed decisions on prioritizing and 

balancing growth opportunities. Using ranked suitability analysis in Geographic 

Information System (GIS) and visualizing each of the six previously mentioned factors, 

Denver Parks and Recreation (DPR) identifies priorities for future acquisitions that 
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ensure the recreational needs of the entire community. (Denver Parks & Recreation, 

2021).  

Another study plan led by Seattle Parks and Recreation (SPR) provides an 

invaluable resource for future decision-making. SPR identified priority areas to be 

acquired under the Long-Term Acquisition Strategy by using a variety of guidelines, 

including race, equity and health, poverty and income, and population density as GIS 

mapping overlays, along with other considerations. In addition, walkability and gap 

analysis are also priority areas for future acquisition and development projects (Seattle 

Parks and Recreation, 2017). The Houston Parks Rapid Assessment for New Parkland 

Acquisition is a publication of The Conservation Fund and the Houston Parks Board. 

This assessment performed suitability analysis using a Geographic Information System 

(GIS) that graphically represents suitable locations for potential parkland acquisitions. 

Considering Physical Characteristics, Proximity, Demographics, and the City Master 

Plan as suitability factors for new park sites and existing park expansions reduced the 

840 square miles of acquisition prospects to 23 square miles of prospects. It will narrow 

the prospects to the needed 8 square miles (or 4,750 acres) of new parkland (Houston 

Parks Board, 2005). 

From the previous studies, it is not easy to choose the appropriate location to 

establish a new park that complies with all the environmental and social standards and 

the City's needs. Therefore, this is considered a reason to find a way to facilitate the 

selection process by doing a suitability analysis and forming a model that helps identify 

and prioritize areas to meet the community's needs. 
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CHAPTER 2 
METHODS AND DATA 

Data 

 
Study Area 

Tucson is located in Pima County, Arizona, and is home to the University of 

Arizona. As of the 2020 census, the population was approximately 542,629, and it is 

considered the second-largest city in Arizona (Wikipedia, 2022). The city has a total 

area of 226.71 square miles (Wikipedia, 2022). The studied area for the city was 

obtained and determined from the City of Tucson's open data portal. (See Table 2-1 and 

Figure 2-1). 

 

 
Table 2-1. The table shows the Metadata for the jurisdiction within Pima County, where 

Tucson city was extracted and used as a study area and restricted all the 
datasets in the analysis. 

Official name of data set Jurisdictional Boundaries 

last update January 21, 2022 

Author and/or owner City of Tucson 

URL or FTP address of the 
repository 

https://data-
cotgis.opendata.arcgis.com/datasets/jurisdictional-
boundaries/explore?location=32.222354%2C-
110.856721%2C11.51 

Description This feature layer displays incorporated and unincorporated 
areas within Pima County. We can select only the Tucson 
limits boundary from this feature layer. 

Coordinate system Projected Coordinate system: NAD 1983 HARN State Plane 
Arizona Central FIPS 0202 (Intl Feet) 
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Polygon 

 

https://data-cotgis.opendata.arcgis.com/datasets/jurisdictional-boundaries/explore?location=32.222354%2C-110.856721%2C11.51
https://data-cotgis.opendata.arcgis.com/datasets/jurisdictional-boundaries/explore?location=32.222354%2C-110.856721%2C11.51
https://data-cotgis.opendata.arcgis.com/datasets/jurisdictional-boundaries/explore?location=32.222354%2C-110.856721%2C11.51
https://data-cotgis.opendata.arcgis.com/datasets/jurisdictional-boundaries/explore?location=32.222354%2C-110.856721%2C11.51
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     Figure 2-1. Reference map of Tucson city study area, which created by Arc GIS pro 

using the wards layer as their names displayed in blue text. 
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TPL Analysis Surface 

The parcels in the priority areas layer shown in Figure 2-2 represent the areas in 

the city that are outside the 10-minute walk service. They were given priority based on 

six equal factors: Population density, density of low-income households, density of 

people of color, community health, urban heat islands, and pollution burden. The Trust 

for Public land team analyzed these areas, and this layer can be downloaded as a raw 

layer showing priority areas (see Table 2-2). 

 

Table 2-2. Metadata for TPL Analysis Surface layer displays park priority areas 
populated outside of a 10-minute walk service obtained from The Trust for 
Public Land (TPL). 

Official name of data set Park Priority Areas 

last update 2021 

Author and/or owner The Trust for Public Land (TPL) 

URL or FTP address of the 
repository 

https://www.tpl.org/parkserve/downloads 
 

Description This layer displays an area in a city that falls outside of 
a 10-minute walk service area. 

Coordinate system Projected Coordinate system: North America Albers 
Equal Area Conic 
Authority: EPSG 
Datum: D North American 1983  

Projection system Albers 

Geometry Type Polygon 

 

https://www.tpl.org/parkserve/downloads
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      Figure 2-2. Map shows the priority areas outside a 10-minute walk service area 

identified by The Trust for Public Land. 
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TPL Priority Points 

The points represented by TPL as areas of a quarter mile in radius shown in 

Figure 2-3 are the Optimal new park locations divided into two parts, five optimized 

locations (OptPoints) (Table 2-3) for new parks outside the 10-minute walk depending 

on the size of the community and the amount of park needed. Moreover, five other sites 

(OptPoints_HeatIsland) (Table 2-4) take those in hot areas of the city. 

Table 2-3. Metadata for five ranked optimal new park locations by increasing the 10-
minute walk provided as points by The Trust for Public Land. 

Official name of data set OptPoints 

last update 2021 

Author and/or owner The Trust for Public Land (TPL) 

URL or FTP address of the 
repository 

https://www.tpl.org/parkserve/downloads 
 

Description This layer displays the five optimized locations for new 
parks outside the 10-minute walk 

Coordinate system Projected Coordinate system: WGS 1984 Web Mercator 
(auxiliary sphere) 
Authority: EPSG 
Datum: D WGS 1984 

Projection system Mercator Auxiliary Sphere 

Geometry Type Point 

 
Table 2-4. Metadata for five ranked optimal new park locations by increasing the 10-

minute walk and mitigating heat provided as points by TPL. 

Official name of data set OptPoints_HeatIsland 

last update 2021 

Author and/or owner The Trust for Public Land (TPL) 

URL or FTP address of the 
repository 

https://www.tpl.org/parkserve/downloads 
 

Description This layer displays the other five optimized locations (for 
new parks outside the 10-minute walk and those in hot 
areas of the city. 

Coordinate system Projected Coordinate system: WGS 1984 Web Mercator 
(auxiliary sphere) 
Authority: EPSG 
Datum: D WGS 1984 

Projection system Mercator Auxiliary Sphere 

Geometry Type Point 

https://www.tpl.org/parkserve/downloads
https://www.tpl.org/parkserve/downloads
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      Figure 2-3. Map shows the ten optimal locations for new parks. They are shown in 

graduated color from most to least optimal, where the dark green color 
represents the most optimal, down to least optimal locations represented in 
yellow color. 
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Existing parks 

The parks layer considers all the different sizes of the parks (see Figure 2-4). It 

contains regional, metro, neighborhood, mini, school, undeveloped parks, and Open 

Space properties preserved as open space. 

 The Parks and Recreation department in the city of Tucson operates and 

maintain the parks for this layer (check Table 2-5) 

 
Table 2-5. The table shows the Metadata for all the different types of parks in Tucson 

city that the Parks and Recreation Department maintained. 

Official name of data set City of Tucson Parks 

last update July 28, 2021 

Author and/or owner City of Tucson Parks and Recreation Department (TPRD) 

URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/datasets/city-of-tucson-
parks/explore 
  

Description This layer displays different parks maintained by the City of 
Tucson Parks and Recreation Department (TPRD). 

Coordinate system Projected Coordinate system: NAD 1983 HARN StatePlane 
Arizona Central FIPS 0202 (Intl Feet)  
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Polygon 

 

https://gisdata.tucsonaz.gov/datasets/city-of-tucson-parks/explore
https://gisdata.tucsonaz.gov/datasets/city-of-tucson-parks/explore
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       Figure 2-4. Map exhibits the different types of parks within the study area, and 

some parks of Pima County were considered in the analysis. 
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Qualified Census Tracts (QCT) 

 
The Qualified Census Tracts of Tucson is a vector dataset detailed in Table 2-6. 

They are tracts that contain a large proportion of low-income residents. This layer was 

inferred by the Pima Association of Governments, which used data from the U.S. 

Department of Housing and Urban Development and the U.S. Census Bureau to 

produce it as in Figure 2-5, showing The Qualified Census Tracts in 2022. 

 
Table 2-6. Metadata of the Qualified Census Tracts within Tucson city obtained as 

polygons from the Pima Association of Governments. 

Official name of data set 2022_QCT_Pima_County_WFL1 

last update January 1, 2022 

Author and/or owner Pima Association of Governments 

URL or FTP address of the 
repository 

https://services3.arcgis.com/9coHY2fvuFjG9HQX/arcgis/rest/ 
services/ 2022_QCT_Pima_County_WFL1/FeatureServer 

Description This feature layer displays the qualified and unqualified 
tracts obtained by Pima County Information Technology 
within the Tucson study area. 

Coordinate system Projected Coordinate system: NAD 1983 StatePlane Arizona 
Central FIPS 0202 (Intl Feet) 
Authority: EPSG 
Datum: D North American 1983  

Projection system Transverse Mercator 

Geometry Type Polygon 

 
 

 

 

 

 

 

 

 

https://services3.arcgis.com/9coHY2fvuFjG9HQX/arcgis/rest/%20services/%202022_QCT_Pima_County_WFL1/FeatureServer
https://services3.arcgis.com/9coHY2fvuFjG9HQX/arcgis/rest/%20services/%202022_QCT_Pima_County_WFL1/FeatureServer
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      Figure 2-5. Map pictures the qualified and unqualified census tracts obtained from 
the Pima Association of Governments. The qualified tracts are shown in violet 
color. 
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Heat Severity 

 
The Heat Severity raster layer for the Tucson area contains a 3-year time series 

index produced using calculated surface temperatures. It was calculated using data 

from the Landsat 8 Satellite for summers (June 1st to Sept 1st) in 2013, 2014, and 2015 

(check Table 2-7) for the urbanized areas in Tucson city, as shown in Figure 2-6. Heat 

Severity indices 0-4 are below average, 5 is average, and 6-10 is above average. 

 
Table 2-7. Metadata for the Heat Severity index raster layer displays the surface 

temperature information created using thermal satellite data. 

Official name of data set Heat_Severity_2013to2015 

last update August 12, 2021 

Author and/or owner Pima Association of Governments 

URL or FTP address of the 
repository 

https://gismaps.pagnet.org/portal/home/item.html?                          
id=a50d13bf1d2e41ebbf7037727569ca04 

Description This raster layer shows heat severity on scale a 0 to 10 
scale for the urbanized area within the Tucson study area. 

Coordinate system Projected Coordinate system: NAD 1983 StatePlane 
Arizona Central FIPS 0202 (Intl Feet) 
Authority: EPSG 
Datum: D North American 1983  

Projection system Transverse Mercator 

Spatial resolution 99 feet 

 
 
 
 
 
 
 
 
 
 
 

https://gismaps.pagnet.org/arcgis/rest/services/Environmental/Heat_Severity_2013to2015/MapServer
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgismaps.pagnet.org%2Fportal%2Fhome%2Fitem.html%3Fid%3Da50d13bf1d2e41ebbf7037727569ca04&data=04%7C01%7Cjpope%40pagregion.com%7C42523f1fb4374510a1c908d9f0170ef4%7C84591956898b42d08ae401b8589608da%7C1%7C0%7C637804804101856121%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=YRT5ZC7%2BMO7YD5VTWuW%2FuWPq6qa4vhkoljqvEtEzSoM%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgismaps.pagnet.org%2Fportal%2Fhome%2Fitem.html%3Fid%3Da50d13bf1d2e41ebbf7037727569ca04&data=04%7C01%7Cjpope%40pagregion.com%7C42523f1fb4374510a1c908d9f0170ef4%7C84591956898b42d08ae401b8589608da%7C1%7C0%7C637804804101856121%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=YRT5ZC7%2BMO7YD5VTWuW%2FuWPq6qa4vhkoljqvEtEzSoM%3D&reserved=0
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       Figure 2-6. Map shows heat severity on a scale of 0 to 10 for the study area, where 

0-4 are below average, five are average, and 6-10 are above average. 
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Streetcar and Sun Tran Bus Stops 

 
The Sun Link Streetcar and the Sun Tran buses are considered part of the 

seamless transit system in Tucson. Details about the Sun Tran Bus Stops layer have 

been explained in Table 2-9. The regional Sun Tran bus stops are displayed in Figure 2-

7. For Streetcar, metadata about Streetcar stops are explained in Table 2-8 and 

displayed in Figure 2-7. 

 
Table 2-8. Metadata for Modern Streetcar Stops locations within the study area 

acquired as points from the City of Tucson open data portal. 

Official name of data set Modern Streetcar Stops - Open Data 

last update August 19, 2018 

Author and/or owner City of Tucson Information Technology Department- GIS 
Services. 

URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/datasets/modern-streetcar-
stops-open-data/explore 
 

Description This feature layer illustrates Modern Streetcar Stops within 
the Tucson study area. 

Coordinate system Projected Coordinate system: NAD 1983 StatePlane 
Arizona Central FIPS 0202 (Intl Feet) 
Authority: EPSG 
Datum: D North American 1983  

Projection system Transverse Mercator 

Geometry Type Point 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://gisdata.tucsonaz.gov/datasets/modern-streetcar-stops-open-data/explore
https://gisdata.tucsonaz.gov/datasets/modern-streetcar-stops-open-data/explore
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Table 2-9. Metadata for Sun Tran Bus Stops locations obtained as points from the City 

of Tucson open data portal. 

Official name of data set Sun Tran Bus Stops - Open Data 

last update August 19, 2018 

Author and/or owner City of Tucson Information Technology Department- GIS 
Services. 

URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/datasets/sun-tran-bus-stops-
open-data/explore?location=32.222835%2C-
110.934642%2C13.77 
  

Description This feature layer illustrates Sun Tran Bus Stops within the 
Tucson study area. 

Coordinate system Projected Coordinate system: NAD 1983 HARN StatePlane 
Arizona Central FIPS 0202 (Intl Feet)  
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Point 

https://gisdata.tucsonaz.gov/datasets/sun-tran-bus-stops-open-data/explore?location=32.222835%2C-110.934642%2C13.77
https://gisdata.tucsonaz.gov/datasets/sun-tran-bus-stops-open-data/explore?location=32.222835%2C-110.934642%2C13.77
https://gisdata.tucsonaz.gov/datasets/sun-tran-bus-stops-open-data/explore?location=32.222835%2C-110.934642%2C13.77
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     Figure 2-7. Map shows Sun Tran Bus Stops in gold color and locations of Streetcar 

Stops in blue.  
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Greenways and bike boulevards 

 
Greenways and bike boulevards provide safe options for transportation and 

improve the quality of life. Information about both layers within Tucson is presented in 

Table 2-10 and Table 2-11, respectively. As Greenways and bike boulevards preserve 

the environment and create healthy communities, these layers are illustrated in Figure 

2-8. Their analysis helps connect the community to parks and other public services. 

 
 
Table 2-10. This table shows the metadata of greenways in Tucson that helps create a 

safe and healthy environment. This layer was obtained as lines from the City 
of Tucson. 

Official name of data set Greenways 

last update 2021 

Author and/or owner City of Tucson Information Technology Department- GIS 
Services. 

URL or FTP address of the 
repository 

N/A 
 

Description This layer displays the major greenways within the city of 
Tucson. 

Coordinate system Projected Coordinate system: NAD 1983 HARN StatePlane 
Arizona Central FIPS 0202 (Intl Feet)  
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Line 
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Table 2-11. This table shows the metadata for bike boulevards in Tucson that increase 
access to parks. This layer was acquired as lines. 

Official name of data set Proposition 407 – Connection Projects – Open Data 

last update August 10, 2021 

Author and/or owner City of Tucson Information Technology Department- GIS 
Services. 

URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/datasets/proposition-407-
connections-projects-open-
data/explore?location=32.213634%2C-
110.849998%2C11.11 
  

Description This layer shows bike boulevards that connect Tucsonans 
to parks, schools, transit, and shopping centers. 

Coordinate system Projected Coordinate system: NAD 1983 HARN StatePlane 
Arizona Central FIPS 0202 (Intl Feet)  
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Line 

 
 
Table 2-12. The table shows the metadata of Sections considered the smallest unit in 

the Public Land Survey System. This layer obtains as polygons from the City 
of Tucson's open portal. 

Official name of data set PLSS Section Boundaries 

last update November 15, 2021 

Author and/or owner Pima County Information Technology & City of Tucson 

URL or FTP address of the 
repository 

https://gisdata.tucsonaz.gov/datasets/plss-section-
boundaries/explore?location=31.970690%2C-
111.890650%2C9.58 
 

Description This feature layer Displays sections, the smallest unit in the 
Public Land Survey System (PLSS). Each section is 
approximately one square mile. 

Coordinate system Projected Coordinate system: NAD 1983 HARN StatePlane 
Arizona Central FIPS 0202 (Intl Feet)  
Authority: EPSG 
Datum: D North American 1983 HARN 

Projection system Transverse Mercator 

Geometry Type Polygon 

 

https://gisdata.tucsonaz.gov/datasets/proposition-407-connections-projects-open-data/explore?location=32.213634%2C-110.849998%2C11.11
https://gisdata.tucsonaz.gov/datasets/proposition-407-connections-projects-open-data/explore?location=32.213634%2C-110.849998%2C11.11
https://gisdata.tucsonaz.gov/datasets/proposition-407-connections-projects-open-data/explore?location=32.213634%2C-110.849998%2C11.11
https://gisdata.tucsonaz.gov/datasets/proposition-407-connections-projects-open-data/explore?location=32.213634%2C-110.849998%2C11.11
https://gisdata.tucsonaz.gov/datasets/plss-section-boundaries/explore?location=31.970690%2C-111.890650%2C9.58
https://gisdata.tucsonaz.gov/datasets/plss-section-boundaries/explore?location=31.970690%2C-111.890650%2C9.58
https://gisdata.tucsonaz.gov/datasets/plss-section-boundaries/explore?location=31.970690%2C-111.890650%2C9.58
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      Figure 2-8. Map shows the Greenways and bike boulevards within Tucson city that 

help increase access to parks and open spaces and create a healthy 
environment. 



 

33 

Methods 

 

A ranked suitability analysis was performed to help identify and prioritize land 

areas for acquisition. This analysis allows us to assess locations based on how well 

they meet the criteria for the placement of the parks and identify suitable locations.  

The following workflow was undertaken to combine the factors and complete suitability 

analysis: 

• Standardize the criteria using an ordinal suitability scale. The scale was defined for 

each criterion as a very high priority, high priority, moderate priority, and low priority 

based on the scoring values. 

• Assign a scoring value to each criterion based on their importance from ten to one, 

as ten represents the most important and one is the least. 

• Compute total suitability by adding the scores from the last step and mapping 

criterion values to the suitability scale. 

• The site with the highest overall score is chosen as the best site, so the higher a 

property scores, the better it meets the community needs 

The analysis used for the study to define potential locations and prioritize 

parkland acquisition was based on the following screening criteria:  

1. The Trust for Public Land (TPL) Analysis Surface, which focuses on areas in a city 

that fall outside of a 10-minute walk service area (Trust for Public Land, 2022). 

2. TPL priority points contain five optimal locations outside the 10-minute walk and five 

other optimal locations that mitigate heat and are outside the 10-minute walk. 

3. Distance from Existing Parks includes parks of different sizes and types. 
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4. Qualified Census Tracts (QCT) in 2022 within Tucson city account for improving 

society and its environment. 

5. Heat Severity index for the urbanized areas in Tucson city that calculated using 

surface temperatures 

6. Accessibility 

        A. Greenway and bike boulevard access that provides a safe environment for    

pedestrians and cyclists         

B. Public Transportation which increases access to parks and open space 

 

Based on the existing criteria for conducting the analysis, the data were obtained 

as follows: 

➢ The Trust for Public Land (TPL) Analysis Surface and Priority points were 

acquired from TPL The ParkServe database, which is concerned with 

establishing parks and ensuring their quality for all people and future 

generations. 

➢ The Heat Severity and Qualified Census Tracts (QCT) were provided by the 

Pima Association of Governments (PAG), where links were obtained and added 

to the Arc Pro Program by using a local path or URL to be used in the analysis. 

➢ Parks data and accessibility, which contains Greenways and bike boulevards in 

addition to Public Transportation datasets, were acquired from the City of Tucson 

open data portal to find a suitable area for new parks. 

Using ranked suitability analysis gives arrangement and classification of all the 

possible places that can be considered appropriate and rank their importance based on 
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the criteria that have been set, which allows several options in the study area. By having 

the above criteria, suitable locations have been found for parks in Tucson, Arizona. 

Multiple Ring Buffer has been used for most of these criteria and other analysis tools 

from ArcGIS Pro to complete the workflow and assess the study area. 

A simple workflow shown in Figure 2-9 has been added to simplify the suitability 

analysis for obtaining lands. It shows the steps taken from defining criteria through 

spatial analysis tools to obtain the appropriate locations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-9. Workflow diagram simplifies the steps for the analysis and describes the 
process to identify the area for acquisition. 

 

Define Criteria 
 

Data Collection and 
Processing 

 

Assessment and 
Scoring values 

 

Spatial Analysis 
(Overlap) 

 

Suitable Locations 
(Map Results) 
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Screening Criteria 

Before starting the analysis process, all layers of criteria were verified with the 

same coordinate and projection system, spatial resolution, and data structure. 

Looking at the simplified diagram in Figure 2-9 of the analysis process, since the 

criteria were defined as a first step, we can process and evaluate the data as a second 

step in the analysis. A sub-model has been added for each criterion that shows what 

has been done and used. The final model diagram for the analysis process is created in 

Figure 3-4. 

The Trust for Public Land (TPL) Analysis Surface 

This layer of TPL surface contains areas outside of a 10-minute walk to a park 

which is prioritized based on six equally weighted demographic and environmental 

metrics. The sub-model of the TPL surface layer and the other layers for each factor 

were built from left to right, with the right section being the output. 

The sub-model shown in Figure 2-10 describes the preparation of the TPL 

analysis surface for the final analysis processes. The Union tool was first used to join 

the priority areas with the study area, which helps evaluate all the study areas 

converted with the other factors later. Then the Add Field tool was used to add a field to 

the layer attribute table; after that, the Calculate Field tool calculated the values for the 

added field, which is used to assess the layer. Locations for the output layer were 

ranked based on the priority areas for new parks, as shown in Table 2-13. The opinions 

of experts in the Department of Parks and Recreation were considered for these values. 

As an additional step, a map was created to show the output layer for these actions, as 

in Figure 2-11. 
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Figure 2-10. The sub-model describes the spatial analysis tools used in ArcGIS Pro to 
prepare the TPL Analysis Surface for the analysis process. 

 

Table 2-13: TPL Analysis Surface Score values assigned to priority areas where the 
higher the score, the better it meets the community needs. 

Condition Score 

Parcel within an area TPL identified as 
very high 

10 

Parcel within an area TPL identified as 
high 

7 

Parcel within an area TPL identified as 
moderate 

5 

Parcel not within a TPL identified area 0 
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     Figure 2-11. Map shows the priority areas joined with the study area to consider the 

evaluation for the whole study area. The prepared layer also shows areas in 
dark green as very high priority areas, while areas in yellow are low priority 
areas. 
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TPL priority points 

A new feature layer was created as a polygon geometry and constructed the 

priority locations using the points provided from TPL. These optimal points show top 

areas in a quarter-mile radius that fulfill the new park's goals. 

For the optimal points layer created within the study area, Add Field was used to 

rank the optimal locations, as demonstrated in Table 2-14. No sub-model was built 

because the values of the assessments were entered manually to the attribute table 

from Table 2-14. Thus, the layer is considered ready for the analysis, as Figure 2-12 

shows the output layer. 

 
Table 2-14: TPL Priority points Score values assigned higher values to the five locations 

mitigate heat and then low values to the five locations outside the 10-minute 
walk. 

Condition Score 

First optimal location outside the 10-minute walk and 
mitigates heat        

10 

Second optimal location outside the 10-minute walk and 
mitigates heat     

9 

Third optimal location outside the 10-minute walk and 
mitigates heat        

8 

Fourth optimal location outside the 10-minute walk and 
mitigates heat      

7 

Fifth optimal location outside the 10-minute walk and 
mitigates heat        

6 

First optimal location outside the 10-minute walk 5 

Second optimal location outside the 10-minute walk 4 

Third optimal location outside the 10-minute walk 3 

Fourth optimal location outside the 10-minute walk 2 

Fifth optimal location outside the 10-minute walk 1 
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     Figure 2-12. Map shows the ten optimal new parks locations after being clipped to fit 

the study area. They are shown in graduated color from most to least optimal, 
where the dark green color represents the most optimal, down to least optimal 
locations represented in yellow color. 
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Distance from Existing Parks  

This layer included all different types of parks and some county parks within 

Tucson city except the greenways and maintenance properties. 

The sub-model was built to illustrate the steps to prepare the Parks layer, as 

depicted in Figure 2-13. The first tool used in the sub-model was the Multiple Ring 

Buffer tool to create buffers(rings) around each park based on the ranking demonstrated 

in Table 2-15. 

Table 2-15: Distances from existing parks Score values were assigned to give the areas 
near parks low scores and far areas high scores. 

 

Buffer Score 

Outside of 1.25 mile 6 

Within 1 - 1.25 mile 5 

Within 0.75 - 1 mile 4 

Within 0.5 - 0.75 mile 3 

Within 0.25 - 0.5 mile 2 

Within 0.25 mile 1 

 
Then buffers were merged with the study area to account for the “Outside of 1.25 

mile” criteria using the Union tool. 

After that, the combined output was clipped to restrict the suitable locations 

within the study area using the Clip tool. 

Finally, Add Field and Calculate Field tools were used to rank the added field 

based on our scores from Table 2-15. The values were assigned to give the areas near 

parks low scores and far areas high scores to help find areas far from existing parks 

and suitable locations for new parks. The output layer from the previous steps is shown 

in Figure 2-14. 
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 Figure 2-13. Sub-model expresses the tools used with the park layer, where Multiple 
Ring Buffer, Union, Clip, Add Field, and Calculated Field tools were used to 
prepare the layer. 

 

     Figure 2-14. Map displays the buffers created around each park, combined with the 
study area to be considered in the assessment. The areas in light green were 
given low scores, and every area that became darker in green was given high 
scores, in addition to the highest score was given to the areas in yellow. 
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Qualified Census Tracts (QCT)  

 
There are two types of census tracts in this layer, qualified and unqualified. “A 

Qualified Census Tract (QCT) is any census tract (or equivalent geographic area 

defined by the Census Bureau) in which at least 50% of households have an income 

less than 60% of the Area Median Gross Income (AMGI)” (Data.Gov, 2020). For this 

study, it must be ensured that these areas are not underserved. The qualified tracts 

were selected within the study area using the Select tool. After that, the Add Field and 

Calculate Field tools were used to evaluate these tracts. They were given eight as a 

scoring value due to their importance and considering them as possible areas for 

establishing parks. Figure 2-15 shows the sub-model and tools used, and Figure 2-16 

shows the output layer from the previous steps. 

 

 
 
Figure 2-15. Sub-model demonstrates the use of Select, Add Field, and Calculated 

Field spatial analysis tools with the qualified census tracts. 
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      Figure 2-16. Map illustrates the qualified census tracts that have been prepared for 

the analysis in violet color. 
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Heat Severity 

 
The heat severity index for this layer shows heat severity on a 0 to 10 scale for 

the study area. As five is the average, the focus was on the above-average areas from 

6 to 10 for this analysis.  

As shown from the sub-model in Figure 2-17, the Set Null tool was used to 

identify cell locations of below average (0 to 5) to No Data. A logical expression (SQL) 

was used with this tool stating Where Value is less than five (Value <= 5), set to No 

Data in order to maintain the required high values within the raster layer. Also, the 

above-average values from 6 to 10 were used as a scoring value for this layer. After 

that, the Raster to Polygon tool was then used to formalize the type with the other layers 

used in the analysis. The output layer from the previous steps is illustrated in Figure 2-

18. 

 

 
Figure 2-17. Sub-model indicates Set Null and Raster to Polygon spatial analysis tools 

used with the heat severity raster layer to prepare for the analysis. 
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    Figure 2-18. Map shows the above-average surface temperature on a scale of 6 to 10 

for the urbanized area in Tucson city. The southern and western regions 
showed high temperatures, while the lowest temperatures were excluded and 
given no data using the Set Null tool. 
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Accessibility 

A. Greenway and bike boulevard access 

The greenways and bike boulevards were combined into one layer. 

For this layer, the Multiple Ring Buffer tool was used to create buffers around 

each greenway and bike boulevard based on the distance values shown in Table 2-16. 

Then, the buffer tool's output layer was clipped to restrict the suitable locations within 

the study area using the Clip tool. 

Table 2-16: Greenways and bike boulevards score values were assigned to give the 
areas near greenways and bike boulevards high scores and far areas low 
scores 

Buffer Score 

Within 0.25 mile 5 

Within 0.25 – 0.5 mile 3 

Within 1 mile 1 

 
After that, Add Field and Calculate Field tools were used to add values to the 

added field based on scores from Table 2-16. The value of 5 was given to the areas 

within 0.25 miles, 3 to areas within .05, and 1 to the areas within 1 mile. The values 

were assigned to give the areas near greenways and bike boulevards high scores and 

outlying areas low scores to increase access to parks and open spaces in suitable 

locations and provide a safe environment. Figure 2-19 pictures the sub-model and tools 

used, and Figure 2-20 displays the output layer from the previous steps. 

 
Figure 2-19. Sub-model defines the tools utilized with the Greenway and bike 

boulevard, where Multiple Ring Buffer, Clip, Add Field, and Calculated Field 
tools were used to prepare the layer. 



 

48 

 

      Figure 2-20. The map shows the buffers created around each Greenway and bike 
boulevard. The dark green areas were given the high scores, light green 
areas medium scores, and yellow ones were given low scores. 
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B. Public Transportation  

Streetcar stops and bus stops were combined into one layer. The sub-model was 

created to display the steps to prepare the streetcar and bus stops layer, as displayed in 

Figure 2-21. 

For this layer, the Multiple Ring Buffer tool was used to create buffers around 

each streetcar and bus stops based on the distance values shown in Table 2-17. Then, 

the buffer tool's output layer was clipped to restrict the suitable locations within the study 

area using the Clip tool. 

Table 2-17: Public Transportation score values were assigned to give the areas near 
streetcar and bus stops high scores and far areas low scores. 

Buffer Score 

Within 0.25 mile 5 

Within 0.25 – 0.5 mile 3 

Within 1 mile 1 

 
After that, Add Field and Calculate Field tools were used to add values to the 

added field based on scores from Table 2-17. The value of 5 was given to the areas 

within 0.25 miles, 3 to areas within .05, and 1 to the areas within 1 mile. The values 

were assigned to give the areas near streetcar and bus stops high scores and outlying 

areas low scores to increase access to parks and open spaces in suitable locations. 

The output layer from the previous steps is illustrated in Figure 2-22. 

 

Figure 2-21. Sub-model shows the tools utilized with the Streetcar and bus stops, where 
Multiple Ring Buffer, Clip, Add Field, and Calculated Field tools were utilized 
to prepare the layer. 
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    Figure 2-22. Map exhibits the buffers created around each Streetcar and bus stop. 

The dark green areas were given the high scores, light green areas medium 
scores, and yellow ones were given low scores. 



 

51 

Note: For each of the above layers, the symbology for the score column was changed to 

reflect the rank. 

The next step in the process from the workflow shown in Figure 2-9 is to overlap 

all the datasets using spatial analysis tools and obtain suitable locations. The model 

shows the steps to get suitable locations displayed in Figure 2-23. 

Layers obtained from the previous steps were combined and overlapped using 

the Union tool, where all features and attributes were collected in a new layer. The 

delete tool was used to delete all fields in the new combined layer except those with the 

scoring values. Then Add Field and Calculate Field tools were utilized to Compute total 

suitability by adding up all the fields with score values. After that, the Pairwise dissolve 

tool was operated to Aggregate features based on previous scores. The layer was 

converted to raster using the Polygon to Raster tool, which contained four classes, and 

then the four classes were reclassified with the mean values for each class. This 

reclassified raster layer considered an analysis draft showing the prioritized areas. 

The analysis result layer was obtained after converting the raster layer into 

polygons using Raster to Polygon tool and clipping the output layer to restrict the 

suitable locations within the study area using the Clip tool. As a final output, the result 

layer has been generalized using sections to help determine priorities areas for 

acquisition within Tucson city. 

Finally, to acquire the final output, the result layer has been generalized by 

combining it to the sections layer using the Union tool and then summarizing them using 

the Summarize Within tool by calculating the mean of the reclassified values 

representing the areas in the study area. 
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Note: The symbology for the suitability column was changed to reflect the rank. 

For the results obtained from the analysis, the area was classified into very high 

priority, high priority, moderate priority, and low priority. This classification shows 

priorities for acquisition within the study area. In addition, a model including all previous 

sub-models has been created to help assess potential acquisition and create new 

suitability analysis over time. In addition to the model, these results were illustrated in 

the result section in Figures 3-1, 3-2, and 3-3. Figure 2-23 shows the last steps that 

were taken to complete the analysis process. 

 

 Figure 2-23. Sub-model process for suitability analysis uses different spatial analysis 
tools to produce final outputs and get suitable locations for parks. 
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CHAPTER 3 
RESULTS AND DISCUSSION 

Results 

 

Based on the criteria that have been set, the ranked suitability analysis gives us 

an arrangement and classification of all the possible places that can be considered 

appropriate and the rank of their importance. This allows for several options in the study 

area, as shown in Figure 3-1. These options are the most suitable locations within 

Tucson city for new parks. 

                    

                Figure 3-1. Map showing the priority areas as a raster layer with all              
the places that can be considered suitable produced using suitability analysis. 
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Figure 3-1 illustrates the areas that would be most suitable or least suitable for 

parks as a raster layer. From the map in Figure 3-1, there are tiny cells in the output of 

the analysis. These cells are estimated to have an area of 193,600 square feet (44.44 

acres). These cells can be chosen individually or collectively to create mini or 

neighborhood parks, which is less space than those in some areas. 

By looking at the legend on the map in Figure 3-1, the most suitable locations are 

shown in listed colors from dark brown, which represents the very high priority areas, 

down to yellow, which represents the lowest priority areas. Identifying and prioritizing 

parkland acquisition opportunities within the city helps to expand the city's park system 

to meet the city's future demands for outdoor recreation, the growth of population, and 

meet Tucson's needs (Denver Parks & Recreation, 2021). 

The analysis result map was generalized after being reclassified and converted 

to a vector layer to enhance its appearance and better know the results, as shown in 

Figure 3-2. 

By looking at the map in Figure 3-2, we see that it is necessary to promote areas 

with very high priority by expanding the services to these underserved areas to make 

sure everyone has an opportunity to benefit from it. The very high-priority areas focus 

on the northwest and southwest. The reasons are that the population's proportion is 

high and has grown significantly, specifically in the southwestern region. The 

northwestern region attracts many residents, especially downtown and near the 

University of Arizona. 

This analysis laid out a vision to help define the Long-Term Acquisition Strategy, 

set priorities, and identify areas for future acquisition and possible development projects 
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to bring quality to the physical and cultural environment (Seattle Parks and Recreation, 

2017, p. 5). 

 

     Figure 3-2. Map displays the priority areas as a vector layer after the results layer 
has been converted to improve its appearance and ease of use. 
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To demonstrate the content of the study results more clearly, the smallest unit in 

the survey of the public lands, known as sections, was used to display the final result of 

the analysis map, as shown in Figure 3-3. Each section represents about one square 

mile to facilitate the selection of a suitable parcel based on the criteria used. 

From the final output map in Figure 3-3, the evaluation process has helped 

determine acquisition priorities and address emerging neighborhoods. Performing 

suitability analysis informed decisions on prioritizing new acquisitions and ensured that 

they provided significant value and benefit to the system and users. Also, it provided the 

city with a roadmap for acquiring land for parks and developing an equitable, 

sustainable, and resilient parks and recreation system. 
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     Figure 3-3. Map shows the priority areas as sections to facilitate the selection of         

a suitable parcel within the study area.  
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Modeling in ArcGIS was used to create a workflow allowing the user to enter data 

and identify locations of new parkland where implementation of the acquisition can be 

achieved, as in Figure 3-4. 

 

 
 

  Figure 3-4. The model shows suitability analysis by evaluating and overlapping all the 
datasets using spatial analysis tools and identifying areas for new parkland. 

 
 
 

The model was created to update the layers of individual factors that go into the 

analysis in order to generate a new final map over time. This model combines the 

different parks to serve all citizens and add to the network over time. 

The criteria used in this study area helped evaluate and pursue potential 

acquisitions by performing suitability analysis to ensure that parks are more inclusive 

and relevant to changes. Additionally, this ensures that the new parks will be a 

meaningful and valuable addition to the parks and recreation system. 
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Discussion 

 
We can look deeper into some of the criteria used in this analysis and their 

importance in the result. 

Firstly, TPL priority areas where the existence of this criterion ensures all 

residents across the city should be within a 10-minute walk or roll to a park and within a 

5-minute walk or roll to a park in Downtown Tucson. "For our purposes, walkability for 

any point in the city is measured as the length of time that a person would need to walk 

using the street grid to access the nearest community center or park through a 

designated entry point." (Seattle Parks and Recreation, 2017, p. 57-58). This criterion 

develops new parks to increase availability and quality, focusing on communities lacking 

access. 

Secondly, in Bike Boulevard and Greenways, multiple benefits can be achieved, 

such as increased access to parks and creating a more equitable and accessible parks 

system. This layer provides transportation alternatives and reduces traffic congestion 

(Miami-Dade County Parks and Recreation Department, 2007, p. 20). Also, having this 

criterion develops safe, high-quality mobility options and ensures parks and open 

spaces are connected. 

Finally, the presence of the heat severity criterion in the analysis protects and 

expands tree cover in rights-of-way, public places, and areas of high urban heat. 

Mitigating climate change impacts by looking to heat severity will lead to a healthy 

environment, protect natural resources, and the well-being of everyone in our diverse 

community. 
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These criteria and the others make it possible to provide parks and open spaces 

adequate in size, distribution, and condition to serve all citizens (Houston Parks Board, 

2005, p. 4). 
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CHAPTER 4 
CONCLUSION  

 
To reach the final results and know the most suitable locations for parks, many 

criteria were used. Each of these criteria plays an essential role in determining the 

areas of land acquisition by containing score values in the study area (the higher a 

property scores, the better it meets the community need) and applying ranked suitability 

analysis. The most suitable locations were identified within Tucson city for the future 

parks. The area with the highest priority focused on the northwest and southwest of the 

city. The identified park opportunities were also evaluated and prioritized through the 

analysis by looking at the final analysis map, which has very high priority areas 

represented in dark brown, down to the low priority areas represented in yellow (Figure 

3-3). 

A model was created to update the individual factors involved in the analysis to 

create a new final map over time. All these results will assist in evaluating acquisitions, 

making informed decisions regarding prioritization, and serve as a roadmap for 

acquiring parks land. In addition to the benefits of parks for citizens, it provides great 

help to the environment, prevent flooding, preserve animal habitats, and create 

economic benefits.  

In a future study, other secondary factors such as topography, funding, and 

proximity to other services can be considered for these analysis results based on the 

conditions and necessities of each project. Using this analysis in any other study area 

can provide value and benefits to the parks and recreation system and users; updated, 

and new data for the study area must be provided to ensure that the parks system 

accommodates the community's needs and enhances recreational projects. 
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