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Green space is an area of vegetated land (grass, trees, shrubs, etc.) within an 

urban context. Green spaces can be community gardens, parks, common land, playing 

fields, and green corridors like exercise paths, rivers, and canals. Green spaces play an 

important role in an urban ‘ecosystem’ by providing a place for physical activity, 

relaxation, social interaction, community events, and so on. In high-density urban areas, 

green spaces can provide a place relatively free from air and noise pollution. Green 

spaces with water features can play a critical role in cooling cities. Maricopa County 

added more new residents than any county in the nation from April 1, 2020, to July 1, 

2021, according to the Census Bureau. With the growth of the population and many 

new developments, it is important to determine the best placement for new green 

spaces. This analysis uses GIS processes to perform a site suitability analysis that 

locates potential sites for new green spaces within Maricopa County. The first part of 

this analysis performs a Boolean Suitability Modeling which identifies areas best 

suitable for new green spaces based on different criteria. The criteria for making a new 

green space are more suitable areas further away from existing parks, 

unused/undeveloped land, higher populated areas, lower income areas, and areas 



 

closer to public transportation routes. The second part of the analysis performs a 

weighted suitability analysis. The outcome of this project will provide a roadmap for the 

county to determine areas best for new green spaces and to meet the community’s 

needs. 
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ABSTRACT 

Green space is an area of vegetated land (grass, trees, shrubs, etc.) within an 

urban context. Green spaces can be community gardens, parks, common land, playing 

fields, and green corridors like exercise paths, rivers, and canals. Green spaces play an 

important role in an urban ‘ecosystem’ by providing a place for physical activity, 

relaxation, social interaction, community events, and so on. In high-density urban areas, 

green spaces can provide a place relatively free from air and noise pollution. Green 

spaces with water features can play a critical role in cooling cities. Maricopa County 

added more new residents than any county in the nation from April 1, 2020, to July 1, 

2021, according to the Census Bureau. With the growth of the population and many 

new developments, it is important to determine the best placement for new green 

spaces. This analysis uses GIS processes to perform a site suitability analysis that 

locates potential sites for new green spaces within Maricopa County. The first part of 

this analysis performs a Boolean Suitability Modeling which identifies areas best 

suitable for new green spaces based on different criteria. The criteria for making a new 

green space are more suitable areas further away from existing parks, 

unused/undeveloped land, higher populated areas, lower income areas, and areas 

closer to public transportation routes. The second part of the analysis performs a 

weighted suitability analysis. The outcome of this project will provide a roadmap for the 

county to determine areas best for new green spaces and to meet the community’s 

needs. 

Keywords: Green Space, Maricopa County, Suitability Analysis, Boolean Suitability, 

Weighted Suitability 
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ETHICS 

According to the GIS Code of Ethics (2017), ethics in GIS are a set of rules or 

guidelines that aid GIS Professionals in preserving the integrity of GIS data and its 

visualizations. These guidelines are in place to help build trust in the public by not 

altering the outcome of GIS projects based on ethical points of view. According to the 

GIS Code of Ethics, GIS Professionals have four main obligations. These obligations 

are to the Society, the Society, and individuals within the society, employers, 

colleagues, and the GIS Profession. Some way to do this is to aim to do what is right 

and honest. Other ways to practice ethics in GIS are making the data and results 

available, being qualified for the task at hand, and documenting the work and steps so 

others can follow along and replicate the steps. Other ways to be ethical in GIS are 

protecting classified information and not sharing it with persons that don’t have the right 

clearance. GIS professionals should get to know their audience so that way they can 

effectively communicate the results. The maps should be easy for the map reader to 

understand. It should not confuse the audience or deceive the audience. It is important 

to display all data that is relevant to what is being answered.  

For this project, there were some ethical concerns. Planners have the power and 

opportunities to choose where to place new parks or greenspaces. Lower-income 

areas, higher populated areas, areas near metro bus stops, and within a certain 

distance from already existing parks were the criteria chosen in this analysis. Areas of 

higher income, lower population, and further away from metro bus stops or where there 

is a lack of metro bus stops weren’t taken into consideration in this analysis. In a way, 

these were “left out” or weren’t analyzed for potential new greenspace sites. In this 

analysis, the Boolean and Weight Suitability Analysis Results were very discouraging. I 
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felt like there should have been more potential sites in Greenspaces. I found myself 

wanting to alter the calculations to show potential new greenspaces. However, altering 

these calculations wouldn’t be ethical. This analysis followed all ethical procedures and 

guidelines.  
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CHAPTER 1 
INTRODUCTION 

Intent 

The goal of this project is to perform land suitability analysis in the creation of 

new greenspaces in Maricopa County. This is a widely used analysis that aids in 

determining areas of new green urban land. More specifically, Boolean Suitability 

Analysis and a Weighted Suitability Analysis were used when performing this study.    

About the Study Area 

Maricopa County, Arizona is in South-Central Arizona (See Figure 1-1). The 

capital of Maricopa County is Phoenix. According to Maricopa County Quick Facts 

(2021), more than four million Arizona residents call Maricopa County their home. 

Maricopa County is one of the quickest-growing counties in the United States.  The size 

of Maricopa County is about 9,200 square miles and includes 24 cities and other 

communities and towns. Maricopa County also has one of the biggest regional park 

systems in the United States. There are about 120,000 acres of open space in Maricopa 

County.  
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Figure 1-1. Maricopa County Study Area 

Concept of Green Space 

Greenspaces can be defined as open space that consists of grass trees, shrubs, 

and other types of vegetation. A few examples of greenspaces are vacant lots, school 

yards, parks, community gardens, sports fields, community greenbelts, and common 

lands. A challenge when determining new greenspaces in communities can be a lack of 

space and the necessary resources. A few advantages of greenspaces include social 

benefits, economic benefits, health benefits, environmental benefits, and psychological 

benefits. To be more specific, greenspaces have the potential in decreasing pollution, 

provide recreation and well-being activities, increasing energy savings, and improve 
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human health in many ways. New and existing green urban infrastructure is a vital 

element for improving the quality of life while providing the necessary framework for 

creating sustainable cities. Some opportunities to develop new green spaces can 

include the development of new residential neighborhoods, urban renewal projects, land 

that can be converted into new greenspaces, and rehabilitation of industrial areas. 
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CHAPTER 2 
DATA AND METHODOLOGY 

Data  

For this project, data was obtained from multiple sources to complete the 

analysis. Table 2-1 shows the metadata and data sources used to complete this 

analysis.  

Table 2-1. Data Sources 
 
Data Year/Auth

or 
URL Description  Coordinate/Projection 

System 
EXLU_2020 Jason 

Howard/M
AG – July 
2. 2021 

https://geodata-
azmag.opendata.arcgis.com/
datasets/AZMAG::existing-
land-use-for-maricopa-and-
pinal-counties-arizona-
2020/explore?location=33.26
8559%2C-
111.890803%2C9.80 
 

Polygon: This layer 
Shows Existing Landuse 
in Maricopa County  

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

Parks and 
Open 
Spaces 

Jason 
Howard/M
AG – 
February 
2, 2022 

https://geodata-
azmag.opendata.arcgis.com/
search?q=recreation 
 
 

Polygon: This layer 
shows all parks from 
regional to community 
parks in Maricopa 
County  

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

Valley Metro 
Bus Route 

Valley 
Metro 
Open Data 
– July 15, 
2020 

https://geocenter-
valleymetro.opendata.arcgis
.com/datasets/ValleyMetro::
valley-metro-bus-routes-
1/explore?location=33.06187
5%2C-112.277085%2C9.82 
 
 

Line: This layer shows 
current metro bus routes  

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

Valley Metro 
Bus Stops 

Valley 
Metro 
Open Data 
– July 15, 
2020 

https://valleymetro.maps.arc
gis.com/home/item.html?id=
14920e153e6b4afc973f0509b
41077e1  
 

Point- This layer shows 
current metro bus routes 

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

Arizona 
ASC 2020 
Block 
Groups 

Jason 
Howard/M
AG – April 
25. 2022 

https://geodata-
azmag.opendata.arcgis.com/
datasets/AZMAG::arizona-
acs-2020-block-
groups/explore?location=34.
225511%2C-
111.876141%2C7.85 
 
 

Polygon: This Layer 
shows the current 
census data. With this 
layer, the population and 
income data will be 
used.  
 

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

Incorporate
d City 
Boundaries 

AZGEO 
Data - 
February 
18, 2022 

https://azgeo-open-data-
agic.hub.arcgis.com/dataset
s/azgeo::incorporated-city-
boundaries-
1/explore?location=34.13558
6%2C-112.010094%2C7.75 
 

Polygon: This layer 
shows current Arizona 
city’s boundaries.  
 

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
State Plane Arizona Central FIPS 
0202 (Intl Feet) 

https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::existing-land-use-for-maricopa-and-pinal-counties-arizona-2020/explore?location=33.268559%2C-111.890803%2C9.80
https://geodata-azmag.opendata.arcgis.com/search?q=recreation
https://geodata-azmag.opendata.arcgis.com/search?q=recreation
https://geodata-azmag.opendata.arcgis.com/search?q=recreation
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://geocenter-valleymetro.opendata.arcgis.com/datasets/ValleyMetro::valley-metro-bus-routes-1/explore?location=33.061875%2C-112.277085%2C9.82
https://valleymetro.maps.arcgis.com/home/item.html?id=14920e153e6b4afc973f0509b41077e1
https://valleymetro.maps.arcgis.com/home/item.html?id=14920e153e6b4afc973f0509b41077e1
https://valleymetro.maps.arcgis.com/home/item.html?id=14920e153e6b4afc973f0509b41077e1
https://valleymetro.maps.arcgis.com/home/item.html?id=14920e153e6b4afc973f0509b41077e1
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::incorporated-city-boundaries-1/explore?location=34.135586%2C-112.010094%2C7.75
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Arizona 
Counties 

Erin 
Westfall/U 
of A – 
June 2008 

https://geodata-
azmag.opendata.arcgis.com/
datasets/AZMAG::arizona-
acs-2020-block-
groups/explore?location=34.
225511%2C-
111.876141%2C7.85 
 
 

Polygon: This layer 
shows the Arizona 
Counties 
 

North American Datum 1983 – UTM 
Zone 12 
Mercator Auxiliary Sphere 

US State 
Capitals 

ESRI 
Education 
Data – 
May 5, 
2021 

https://www.arcgis.com/hom
e/item.html?id=cd6da809a87
a4adf9846fc6c7dfbc41a#ove
rview 
 
 

Point: This layer shows 
the US State Capitals. 
The Capital that will be 
used is Phoenix which is 
located within Maricopa 
County.  
 

WGS 1984 Web Mercator (auxiliary 
sphere) 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
 

Freeways Jason 
Howard/M
AG- 
February 
29, 2020 

https://azgeo-open-data-
agic.hub.arcgis.com/dataset
s/AZMAG::freeways-in-
maricopa-and-pinal-
counties-
arizona/explore?location=33.
250779%2C-
112.281271%2C9.63 
 
 

Line: This layer shows 
the freeways in Arizona.  
 

NAD 1983 HARN 
Geodesic Model: WGS 1984 
Horizontal Datum: D WGS 1984 
Vertical Datum: D WGS 1984 
ESPG Code: 4326 
 

 
Methodology 

ArcGIS Pro was used as the primary tool to perform the necessary steps to 

complete this analysis. All data were reprojected to 

NAD_1983_StatePlane_Arizona_Central_FIPS_0202, which is a common coordinate 

system for Maricopa County as seen in Table 2-2.  

Table 2-2. Maricopa County Projected Coordinated System 
Projected Coordinate System NAD_1983_StatePlane_Arizona_Central_FIPS_0202 

Projection Traverse Mercator – UTM Zone 12N 

False_Easting 213360.0 

False_Northing 0.0 

Central_Meridian -111.9166666666667 

Latitude_Of_Origin 31.0 

Linear Unit Meter 

Geographic Coordinate System GCS_North_American_1983 

Datum D_North_American_1983 

Prime Meridian Greenwich 

Angular Unit Degree 

https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://geodata-azmag.opendata.arcgis.com/datasets/AZMAG::arizona-acs-2020-block-groups/explore?location=34.225511%2C-111.876141%2C7.85
https://www.arcgis.com/home/item.html?id=cd6da809a87a4adf9846fc6c7dfbc41a#overview
https://www.arcgis.com/home/item.html?id=cd6da809a87a4adf9846fc6c7dfbc41a#overview
https://www.arcgis.com/home/item.html?id=cd6da809a87a4adf9846fc6c7dfbc41a#overview
https://www.arcgis.com/home/item.html?id=cd6da809a87a4adf9846fc6c7dfbc41a#overview
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
https://azgeo-open-data-agic.hub.arcgis.com/datasets/AZMAG::freeways-in-maricopa-and-pinal-counties-arizona/explore?location=33.250779%2C-112.281271%2C9.63
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A. Green Space Requirements  

For the purpose of this analysis, underserved populations are densely populated 

areas and areas of lower-than-average household income. The following criteria were 

considered in the process of site selection: 

• Existing Park locations - prioritizing areas further away from existing parks. 

• Current land use - prioritizing unused/undeveloped land. 

• Population density in the area - prioritizing higher density areas. 

• Average household income in the area - prioritizing lower income areas. 

• Distance from Metro bus routes - prioritizing areas within walking distance of 

routes. 

According to an article by Delfina Grinspan (2020), greenspaces can lower 

temperatures, prevent flooding, improve air quality, and help low-income neighborhoods 

become less susceptible to health and climate risks. Those below the poverty level were 

ranked the highest as studies show that those in low-income communities are less likely 

to be physically active and therefore would see the greatest benefit from greater access 

to recreational green spaces (Trust for Public Land, 2005). Rankings for the distance 

from metro routes data were partially based on research by the U.S. Department of 

Transportation Federal Highway Administration (2013) which has shown that people are 

willing to walk 0.25 to 0.5 miles to get to a transit stop. According to the National 

Recreation and Parks Association (2016), there should be around 6.25 to 10.5 acres of 

parkland per 1,000 people within a city. The classification was instead based on the 

average population density within Maricopa County census block groups. The Ranking 

determined for park distancing was based on research from the National Recreation 
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and Parks Association (2016) indicating that a reasonable service area for a park is 0.5 

miles. This ensures that new parks would not be within the service area of an existing 

park.  

B. Overview Maps and Ranking 

1. Methodology  

All data was reprojected to NAD_1983_StatePlane_Arizona_Central_FIPS_0202. 

Freeways, Cities, landuse, Valley Metro Bus Routes and stops, Census data, and the 

Parks and Open Spaces were clipped to the Maricopa County boundary. The Census 

data were joined together using the add join on the income and count tables and using 

the GeoID field as the join field.  

 

Figure 2-1. Overview Maps Flow Chart Methodology 

 
2. Current Parks 

Maricopa County has one of the largest park systems in Arizona with over 

120,000 acres of vacant spaces. In this analysis, new greenspaces located between 0.5 

to 10 miles are most suitable. Areas located within 0.5 miles are possibly suitable areas, 

and anything more than 10 miles will not be suitable for new greenspaces.  



 

19 

Table 2-3. Park Ranking 
 

 

 
 
 
 
 
 
 
 
 

 

 
Figure 2-2. Overview of Existing Parks 

Condition Assessment 

Located within 0.5 miles of the 
existing parks 

Possibly Suitable 

Located between 0.5-10 miles 
of existing parks 

Most Suitable 

Located further than 10 miles 
from existing parks 

Not Suitable 
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3. Population Density  

According to the Census Reporter (2020), Maricopa County’s population has 

about 4,412,779 residents. The average population density is 4,270 people per square 

mile. For this analysis, the higher the population per square mile, the more suitable 

areas for new greenspaces. The lower the population per square mile, the less likely the 

area is suitable for new greenspaces.  

Table 2-4. Population Density Ranking 
 

 
 
 

 

 
 
 
 
 
 
 
 

 

Condition Assessment 

< 3,000 people per square 
mile 

Not Suitable 

>3,000 and <6,000 people per 
square mile 

Possibly Suitable 

>6,000 people per square 
mile 

Most Suitable 
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Figure 2-3. Overview of Population Density 

 
4. Income 

According to the Census Reporter (2020), low income is anything less than 

$35,000 and the median income is about $68,000. Areas with low income are most 

suitable for new green spaces and areas of higher income are less suitable for new 
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green spaces. Areas of low income include Central-Phoenix, El Mirage, Mesa, and 

Glendale. Areas of higher income include Scottsdale, Fountain Hills, Peoria, Surprise, 

Chandler Buckeye, Goodyear, and Queen Creek. 

Table 2-5. Income Ranking 
 

 

 

 

 

 

 

 

Condition Assessment 

<$35,000 Most Suitable 

>= 35,000 and 
<75,000 

Possibly Suitable 

>= 75,000 Not Suitable 
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Figure 2-4. Overview of Income 

5. Metro Transportation 

Valley Metro is the regional public transportation that provides a multi-modal, 

coordinated transportation that provides options to residents of greater Phoenix. 

According to Valley Metro (2022), there are over 7,000 active metro bus stops in 

Maricopa County and over 66 miles of transportation. In the analysis, the select tool was 
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used to select only “active” bus stops. A new green space must be within 0.5 miles of an 

active bus stop and anything further than 1 mile is not suitable. 

Table 2-6. Metro Bus Stops Ranking  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Condition Assessment 

Located within 0.5 
miles of a bus stop 

Most Suitable 

Located within 0.5-1 
mile of a bus stop 

Possibly Suitable 

Located further than 1 
mile of a bus stop 

Not Suitable 
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Figure 2-5. Overview of Metro Bus Stops and Routes  

6. Landuse 

According to Maricopa County Quickfacts(2021), the land is 53% federal land, 

13% state land, and 29% private land. Maricopa County is about 9,224 square miles. 

There are about 120,000 acres of open, vacant, and undeveloped spaces. The most 

suitable areas for new greenspaces are open spaces, undeveloped areas, and vacant 
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lots. Areas that would be possibly suitable for new greenspaces would be public land, 

agricultural areas, and industrial areas. Any other land use types would not be suitable 

land for new greenspaces. Mainly single-family residential land use makes up the 

central Maricopa County area. 

Table 2-7. Land Use Ranking  
 

 

 

 

 

 

 

 

 

Condition Assessment 

Open spaces, Undeveloped 
areas, and Vacant lots 

Most Suitable 

Public Land, Agricultural, 
Industrial Areas  

Possibly Suitable – 
requires further 
investigation 

Residential, Commercial, 
transportation, Utilities  

Not Suitable 
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Figure 2-6. Over of Landuse in Maricopa County 

C. Boolean Suitability Analysis 

According to Charting Wanderlust (2022), Boolean Suitability Analysis uses sets 

of questions that can be answered in a yes or no or true or false format. This method is 

used when working with vector data like lines, points, and polygons. This first part of the 
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project aims to apply Boolean Suitability Modeling to identify the best areas in the 

development of new green spaces in Maricopa County, Arizona, targeting already 

existing parks. Potential greenspaces will be defined by the following criteria in Table 2-

8.  

Table 2-8. Boolean Suitability Criteria 

ID Condition Reference 
Data 

GIS features 

A The new park can’t be placed 
within 0.5-10 miles of existing 
parks.  

Existing 
Parks 

Create a 0.5-10-mile buffer of the 
excluded area around existing 
parks.  

B The population where the 
population density is two times 
the average.  

Population 
Density 

Select blocks that meet this 
criterion and save them to a new 
shapefile 

C The new park must be placed 
where the household income is 
below the Federal Poverty Level.  

Income Select blocks that meet this 
criterion and save them to a new 
shapefile 

D The new site must be placed 0.5 
miles of a Metro Bus Stop.  

Metro Bus 
Stops 

Create a 0.5-mile buffer around 
Metro Bus Stops 

E The new site must be vacant lots 
or undeveloped land.  

Landuse Select Land Use that meets this 
criterion and saves them to a 
new shapefile.  

 

Figure 2-7 shows the methodology for the Boolean analysis. The Multi-Ring Buffer Tool 

was used on the existing parks. The buffer distances used were 0.5 miles and 10 miles. 

The output of the multiple ring buffers shows areas of up to 10 miles. The union tool 

was used to merge the buffers with the Maricopa County boundary to show areas 

outside of the 10-mile distance. The next tool used was the clip tool which restricts the 

suitable locations to only within Maricopa County. The next step was to delete all values 

that were less than 0.5 miles and greater than 10 miles. For the population density 

features, the select tool was used to select all values that were greater than or equal to 
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8,000. A new layer was created that contained only values that were over 8,000.  The 

buffer tool was used on the Metro Bus Stops for distances up to 0.5 miles. The select 

tool was also used on the Metro Bus Stops selecting only “active” stops. The select tool 

was used on the income where values selected included anything less than or equal to 

35,000. The select tool was used on the Landuse layer, only selecting values that are 

vacant lots, open space, and undeveloped areas. The intersect tool was used on the 

final outputs from the steps above to find areas that overlap one another. The final 

overlapping areas are suitable new greenspaces. 

 

Figure 2-7. Boolean Suitability Flow Chart 

D. Weighted Suitability Analysis 

According to Charting Wanderlust (2022), the weighted suitability method is not 

limited to true or false responses. All criteria are given a weight resulting in the final 

suitability analysis. For this project, a weight of 1 is most suitable, 2 is possibly suitable, 
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and 3 is not suitable. This second part of this project aims to apply the Ranked 

Suitability Method to identify the best sites for the creation of new greenspaces in 

Maricopa County, AZ, targeting already existing parks. When combining the criteria, 

weights will be ranked based on their importance in determining the location of new 

greenspaces. The study area will be evaluated based on the following suitability scale in 

Table 2-9.  

Table 2-9. Ranking Assessment  

Rank Assessment 

1 Most suitable location for new greenspaces 

2 Possibly suitable locations for new greenspaces: Requires further 

investigation 

3 Not Suitable for new greenspaces 

 

Potential locations will be defined by the criteria in Table 2-10.  

Table 2-10. Weighted Suitability Ranking 

ID Condition Reference Data Assessment 

A Parks with a 0.5 mile – 10-
mile distance are most 
suitable.   

Existing 
Locations 

Create a Multi-Ring Buffer.   
0-0.5 miles – Not Suitable (3) 
0.5-10 miles -Most Suitable (1) 
>10 miles– Possible Suitability (2) 
 
 

B The larger the population 
the better.   

Population 
Density 

Rank Block Groups based on the 
Population/SQ MI.  
>6,000 – Population Density over 
two times the average – Most 
Suitable (1) 
3,000-6,000- Population Density 
above average density – Possible 
Suitability (2) 
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0-3,000– Population Density Below 
average population (3)  

C The new park must be 
placed where the 
household income is below 
the Federal Poverty Level.  

Income Rank Block Groups based on 
Income Levels. 
0-35,000 – Below Poverty Level – 
Most Suitable (1) 
35,000-60,000- Median Income – 
Possible Suitability (2) 
>60,000 – Above average income- 
Not Suitable (3) 

D The new site must be 
placed 0.5 miles of a Metro 
Bus Stop.  

Metro Bus 
Stops 

Create a Multi-Ring Buffer.   
0-0.5 miles – Most Suitable (1) 
0.5-1 miles -Most Suitable (2) 
>1 mile– Not Suitable (3) 
 

E The new site must be 
Vacant lots or open space.   
*** The ideal land will be 
used as the input features 
for the identity tool when 
creating the different ranks. 
All other areas of land will 
need to be investigated 
further.  

Landuse Open Spaces, Vacant Lots – Most 
Suitable (1) 
Public Land, Agricultural, Industrial 
Areas -Possible Suitability- 
Requires Further investigation  
Residential, Commercial, 
transportation, Utilities – Not 
Suitable  
 

 

The methodology used can be seen in figures 2-9 and 2-10. The Multi-Ring 

Buffer Tool was used on the existing parks. The buffer distances used were 0.5 miles 

and 10 miles. The output of the multiple ring buffers shows areas of up to 10 miles. The 

union tool was used to merge the buffers with the Maricopa County boundary to show 

areas outside of the 10-mile distance. The next tool used was the clip tool which 

restricts the suitable locations to only within Maricopa County. A field called ParksDist 

was added. The next step was to calculate the ranks based on the ranking scheme. For 

each field when calculated, the expression type used was Python 3. For each criterion, 

the code block contained the python code. For each code, I clicked on the green arrow 

to verify there were no errors in the expression. Refer to Figure 2-8 for the python 
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expression used in this analysis. For the population and income data, the copy tool was 

used to make a copy of the layer. After a field was added to each feature and the field 

calculator was used. The Multi-Ring Buffer Tool was used on the Metro Bus Stops. The 

buffer distances used were 0.5 and 1 miles. The output of the multiple ring buffers 

shows areas of up to 10 miles. The union tool merges the buffers with the Maricopa 

County boundary to show areas outside of the 1-mile distance. The next tool used was 

the clip tool which restricts the suitable locations to only within Maricopa County. After 

adding a new field called StopsDist, a python expression was performed to calculate the 

field.  

The Select Tool was used on the Landuse dataset, selecting only vacant spaces, open 

spaces, and undeveloped land. A new layer was created showing only this selection. 

 

Figure 2-8. Python Expressions  



 

33 

 

Figure 2-9. Weighted Suitability Flow Chart Methodology 

W_Parks, W_Pop, W_Stops, W_Income, and W_Land are the new features from 

the steps above. The identify tool was used on each feature which combined the ranked 

criteria with the landuse to identify new greenspaces within Maricopa County that meets 

all the criteria from above. In ArcGIS Pro, this can be employed through multiple steps 

that involve the use of the Identity tool and field manipulation. Figure 2-10, shows the 

sequence of steps in using the identify tool. The identify tool combines the attribute 

tables for each feature class that was used in this process. The delete field tool was 

used on the final identify feature. The only fields kept were ParkDist, PopClass, 

StopsDist, and IncomeClass. Next, a new field was added called Suitability. The 

Calculate Field tool was used on the suitability field. The following calculation was 

performed, Suitability = (0.20 * !ParksRank!) + (0.30 * !IncomeRank!) + (0.30 *  

!PopRank!) + (0.20 *!StopsRank!). The values in this column range from 1 to 3, 1 

being the most suitable location for new green spaces. Values between 1 and 2 are 
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possible suitable locations for new greenspaces. These areas require further 

investigation. Any values greater than 2.0 are considered to not be suitable areas for 

new greenspaces.  

 

Figure 2-10. Weighted Suitability Flow Chart Methodology 

  

Calculate Field:  

Suitability = (0.20 * !ParksRank!) + 
(0.30 * !IncomeRank!) + (0.30 *  

!PopRank!) + (0.20 *!StopsRank!) 
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CHAPTER 3 
RESULTS 

Boolean Suitability Analysis  

Figure 3-1 is a visual representation of potential new greenspaces in Maricopa 

County. The ideal locations for new greenspaces are primarily located in central 

Maricopa County and eastern Maricopa County. These ideal locations can be seen in 

areas with higher population density and lower-income areas. The Boolean method 

risks oversimplification by hiding other potential options.  
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Figure 3-1. Boolean Suitability Analysis Results 

Weighted Suitability Analysis  

Figure 3-2 is a visual representation of potential new greenspaces in Maricopa 

County. The ideal locations for new greenspaces are primarily located in central 
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Maricopa County and eastern Maricopa County. These ideal locations can be seen in 

areas with higher population density and lower-income areas. The other areas of high 

population density within the city where no suitable sites were produced are those areas 

that already have a high concentration of existing parks. Most of the suitable sites 

produced by the analysis also fall within block groups with lower household income, 

making them ideal candidates for further development. The weighted approach can 

obscure instant decision-making by displaying too many possibilities.  

 

Reasoning in the Weighted Suitability Calculation  

Suitability = (0.20 * !ParksRank!) + (0.30 * !IncomeRank!) + (0.30 *  !PopRank!) + 

(0.20 *!StopsRank!) 

According to Texas A&M AGRILIFE (2021), parks must be close to where 

residents live, within the neighborhood, and within walking distance of homes. Parks 

and playgrounds are the hearts of communities, meaning community planners should 

make these recreation areas high priorities. Ranking the parks at a lower ranking was 

chosen because of the accessibility to green spaces important in communities. If the 

ranking is lower for parks, then the distance between new greenspaces and already 

existing greenspaces will have a lower weight. As a result, there could be more potential 

greenspaces.  A 0.30 rank was chosen for income and population. According to Ohio 

State University (2022), lower-income communities are less likely to have access to 

green spaces, and efforts to increase the accessibility of greenspaces to these 

communities are very important. The higher the population the more likely the new 

greenspaces will be used. Ranking these at a higher ranking is important for the 
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reasons listed above. While the distance of a new greenspace location to bus stops is 

important, not everyone rides public transportation.  

 

Figure 3-2. Weighted Suitability Analysis Results 
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CHAPTER 4 
CONCLUSION 

Maricopa County is seeing multiple residential projects which are causing this 

county to be among the ten fastest-growing counties in the United States. According to 

InMaricopa (2022), from July 2020 to July 2021, the population grew by 6.1 percent. 

Surprise, Peoria, Goodyear, and Buckeye are some of the fastest-growing cities in 

Maricopa County. Phoenix is the most populated city within Maricopa County. This 

growth in population leads to challenges that need to be taken into consideration. The 

census data (income and population) used in this analysis was from 2020. The increase 

in population and the new income aren’t available to use when performing these 

methods. When new data is available, this process should be replicated to determine if 

there are potential greenspaces in these cities. Additionally, most metro bus stops are in 

central Maricopa County. There is a lack of metro bus stops in Surprise, Peoria, 

Goodyear, and Buckeye. This criterion could limit potential sites for new greenspaces in 

this area.   

Some of the next steps are to determine the exact land parcels available within 

these areas and their current uses. Another next step could be analyzing the population 

that would be served by parks in these areas on a finer scale. Both of these steps would 

likely require access to different data sources and potentially even in situ data collection 

before doing more analysis.  
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