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Abstract

Efforts to address the homelessness crisis in Los Angeles have made little progress in the last
few years. As homelessness has increased, government officials have struggled to find solutions
that will benefit both the homeless community and mainstream residents of Los Angeles.
Furthermore, the city may not have enough resources and space to support the growing homeless
population. Thus, this research examined the spatial correlation between the availability of
resources and the homeless community. It also addressed the current accessibility of community
resources and investigated whether Los Angeles is equipped to meet the needs of the growing
homeless community. This research employed a service area analysis in ArcGIS Pro to
determine the walking distance of food, hygiene, shelter, and transportation services via walking
and identified key neighborhoods with large homeless population that are lacking in certain types
of community resources. The results have shown that all four service types are available in
neighborhoods with a large homeless population, such as Downtown and Historic South Central.
However, food and hygiene services are lacking in some neighborhoods with a smaller but
significant homeless population, more specifically, in the northern regions of Los Angeles.
Shelter and transportation services are adequately available throughout Los Angeles. The

limitations of this research were discussed in the last chapter of this thesis.



Chapter 1 Introduction

Homelessness in the city of Los Angeles (LA) has experienced a sharp rise of 16% since 2019.
This rise is due to the region’s high housing costs and the release of non-violent convicts
(Bastion 2020). The situation has been aggravated by the recent pandemic and stricter
homelessness laws and regulations, such as an anti-camping measure introduced to remove
widespread homeless encampments (Melley 2021a). As a result, homeless individuals are forced
to seek shelters and fend for themselves (Scott 2020). As the homeless population increases in
LA, we are left to wonder whether the city is prepared and has the resources available to meet
the needs of the homeless. Furthermore, are those resources accessible within walkable distance
for every homeless individual in the city?

Examining the availability of community resources in LA can provide insights into how
these resources can affect homeless people’s decisions of whether to seek shelter. Furthermore,
understanding the relationship between community resources and homeless migration lets city
officials and researchers better serve the less fortunate by reinforcing poorly equipped areas to fit
the needs of the homeless. This chapter defines the scope of the present research and explains the
importance of community resources being accessible within an appropriate walking distance.
The next section provides some definitions that are integral to understanding the remainder of

this thesis.

1.1. Study Area

The study area for this thesis is the city of LA, as shown in Figure 1. LA spans 466
square miles and has a population count of 3,949,776, making it the largest city in the state of
California (U.S. Census Bureau 2020). LA can be described as a broad coastal plain positioned

between mountain terrains and the Pacific Ocean. The infrastructure of the city varies from



small, quiet neighborhoods in the suburbs to towering skyscrapers at the heart of the city.
Furthermore, the city has large ethnic and cultural diversity due to immigrants from around the
world, and has a growing gap between the rich and poor (Brook 2013). The effects of this wealth
disparity became more evident in the 2000s, as gentrification took hold of poor urban areas,
particularly in the downtown area. Today, this area has primarily been transformed into an
entertainment and residential neighborhood for affluent individuals (Brook 2013).

As of 2020, the city of LA had a homeless population count of 41,290, and this number
has been rising for the last few years (LAHSA 2020). The homelessness crisis in LA began
during World War II, when housing development could not keep up with the city’s population
growth (Wolf 2021). As the years passed, the housing market continued to let down low-income
households. Furthermore, support for low-income households and the homeless community has
continued to dwindle, as some locals have voiced concerns about the high cost of homeless-
support infrastructures (Taylor-Ross 2020). Today, the effects of these events can be seen in a
series of sprawling homeless settlements and the residual effects of those events can be seen in
the downtown area (Ward 2021). Finally, the lack of support for mental health and drug abuse
have exacerbated the homeless situation, forcing many low-income households into

homelessness or jail (Ward 2021).
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Figure 1. City of Los Angeles

1.2. Research Questions

The prime objective of this thesis is to determine whether members of the homeless
community can walk to community resource providers within an appropriate distance, and
whether they have convenient access to all types of resources in a single vicinity. This is
accomplished by identifying the extent of these community resources through a service area
analysis and by ascertaining whether they are located in areas with large numbers of homeless
individuals. Once the extents of the services and the homeless populations served have been
determined, the types of services available in areas with a large homeless population are

identified to determine what services are lacking.



This thesis attempts to answer two spatial questions:
1. Are community resources in Los Angeles within an appropriate walking distance of
areas with large homeless populations?

2. What services are lacking in those areas?

1.3. Motivation

Although studies have examined the relationship between cities’ public spaces and
homeless individuals (Suzuki 2008; Diver et al. 2019), research into the availability of
community resources for the homeless community in particular is relatively sparse. This work
fills this void by providing a data-driven analysis of whether groups of homeless people in
certain areas are being served appropriately. For example, the Skid Row area of LA has a visible
concentration of homelessness and encampments due to the concentration in that area of services
targeting homeless individuals, such as shelters and meal programs (Culhane 2010). Although
homeless individuals in Skid Row are given the access and care that they require, homelessness
is not limited to Skid Row, and large concentrations of homelessness and encampments can be
found in other LA neighborhoods. Those areas are often overlooked and require a deeper
investigation into whether homeless community there have appropriate access to the services
they require.

This analysis could also provide a way to reduce the concentration of homelessness and
encampments in areas like Skid Row. The concentration of homelessness in Downtown LA can
be attributed to the magnet of homeless services clustered in a single area. One solution to this
problem is to disperse these facilities more appropriately throughout the city by analyzing the
availability of existing services and determining the dominant issues in each area. A more

meaningful distribution of services could not only reduce the concentration of homelessness but



provide more meaningful proportioning of services that target specific homeless issues, such as
mental health, substance abuse, and domestic abuse (Culhane 2010). This could be a better long-
term solution to reduce overcrowding and not strain the capacity of warehouses and long-term

care facilities in a single area.

1.4. Definitions

This study uses the definition of “homeless” provided by the U.S. Department of Housing
and Urban Development (HUD): a person who lacks a fixed, regular, and adequate nighttime
residence (United States Department of Housing and Urban Development 2012). There are two
types of homeless individuals to consider. Sheltered homelessness includes people who are
staying in emergency shelters, safe havens, or transitional housing programs (Henry et al. 2018).
Unsheltered homelessness includes people whose primary nighttime residences are in places not
ordinarily designed for regular sleeping. The unsheltered homeless individuals typically live on

the street or in encampments or cars. This research focuses on both types of homelessness.

1.5. Community Resources in Los Angeles

Community resources are often provided to address the needs or deficits of
underprivileged groups or individuals in a community. A community resource can be anything
used to improve the quality of community life. This research specifically examines resources that
can improve the livelihood of the homeless community, such as free meals and shower stations.
It uses a guide provided by the Los Angeles Homeless Service Authority (LAHSA) listed on
their webpage and examines the practicality of those services using a geographic information
system (GIS) software called ArcGIS Pro. The LAHSA community resource guide identifies all
the services available within Los Angeles County and provides detailed information about them,

including hours of operation and locations. Because the functions and capacities of those services
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vary greatly, these services are categorized here into four types: food, hygiene, shelter, and

transportation.



Chapter 2 Related Work

Understanding the challenges faced by homeless individuals and the homeless migration is
integral to comprehending the necessity of having community resources within an appropriate
walking distance. More importantly, this chapter determines the walking threshold of the
walking distance analysis based on the studies of Millward et al. (2013) and Ker et al. (2003).
This chapter begins with how the homeless population count is conducted annually and where
the homeless community is currently living in LA. The subsequent sections examine the current
challenges faced by the homeless community and attempts to mitigate those challenges.
Afterward, the next section explains why the homeless community migrates as it does and how
community resources could affect their decisions to move to certain neighborhoods in LA.
Finally, this chapter sets and comprehensively justifies the walking threshold used in this

research.

2.1. Homelessness in Los Angeles

The annual homeless population count, or Greater Los Angeles Homeless Count, is
conducted annually at the beginning of the year in January. The lead agency, LAHSA, contracts
other organizations, including University of Southern California’s (USC) School of Social Work
and the Leonard D. Schaeffer Center for Health Policy & Economics for calculating and
maintaining the data obtained from the homeless population count (Barr 2020). The count of the
homeless population is obtained from various sources. Some are obtained from the Homeless
Management Information System (HMIS) and the MyOrg data collection system, which contains
information regarding sheltered homeless population. This also includes information about the
subpopulation and demographic of the sheltered homeless population (Barr 2020). HMIS and

MyOrg are essentially a data collection system that allows the communities to collect and report
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data on individuals receiving services from those shelters. Unsheltered estimates are conducted
by volunteers across LA county, who carry out visual on-site street counts of unsheltered
homeless populations. The resultant count is a record of homelessness as it was on a single day.
It does not include Glendale, Pasadena, or Long Beach (LAHSA 2020).

Due to the substantial spatial scale of the homeless community and Los Angeles County,
USC validates the accuracy of the homeless population by running preliminary sample sizes for
contrasting levels of standard errors and precision at various geographic levels (Barr 2020). USC
used a two-stage stratified random sampling method for its sample selection, and used council
districts boundaries for defining the geographic area. USC estimates that there is a 5% margin of
error in the calculation of target sample sizes for surveys. Additionally, past annual estimates
were used to determine each census tract’s final homeless population count. Recently, there have
been more improvements to the homeless count methodology, including but not limited to
providing a new baseline for family homelessness and chronic homelessness. These
improvements have provided a more accurate baselines for unsheltered families and have
revealed that chronic homelessness is more widespread than previously realized (LAHSA 2020).
2.1.1 Where Are the Homeless Living in LA?

According to the UCLA Luskin Center report, Skid Row has been considered the
epicenter of the homelessness crisis in Los Angeles since the 1880s (Moore-Sheeley et al. 2021).
Since 2020, there have been approximately over 3,000 individuals experiencing homelessness on
Skid Row (LAHSA 2020). The large spatial concentration of visible homelessness and
encampments in Skid Row can be attributed to the area’s large density of large shelters, meal
programs, and other social services that target homeless individuals (Culhane 2010). The second

and third largest homeless populations are also located in Downtown LA, in the areas north and



south of Skid Row (LAHSA 2020). In addition to the downtown populations, a smaller but
significant homeless population can also be found in Historic South Central, Venice, and
Florence (LAHSA 2020).

2.1.2 Barriers and Resources

A variety of services and resources are currently made available to the homeless
community in LA (LAHSA 2020). LAHSA is a non-profit organization that offers general and
specific services to help the homeless improve their livelihood, including provision of food and
shelter, safe havens for domestic abuse victims and human trafficking victims, and general health
services (LAHSA 2020). However, there are still unsheltered homeless individuals living on the
streets because some of these services are not readily available to the homeless community or
have certain prerequisites that can affect a homeless individual’s decision to access those
resources. For example. it can take weeks or months for outreach workers to convince a person
to accept a shelter bed, and homeless individuals are sometimes suspicious of outreach workers
for making promise they couldn’t keep (Demsas 2021). In addition, many services have strict
rules that deter some homeless individuals. Most shelters, in particular, have rules that
discourage homeless individuals from making use of them.

Eric Tars, a legal director at the National Homelessness Law Center, noted that there are
three specific restrictions that usually deter homeless individuals from accepting spaces at
shelters (Demsas 2021). First, most shelters do not allow people to bring their pets inside. To
many homeless individuals, their pets have crucial emotional value and serve as emotional
supports in times of crisis and trauma. Second, many shelters are single-sex or sex-segregated
facilities and require homeless couples to be separated. Finally, some shelters do not allow

homeless individuals to bring possessions with them.



2.2. Existing solutions and attempts

As homelessness increases, city officials have been forced to find ways to mitigate
homelessness. This section examines such attempts by officials and organizations in two cities.
The first subsection examines attempts to resolve homelessness in LA, California. The next
sections examine how homelessness has been approached by city officials and organizations in
Seattle, Washington.

2.2.1 Resolving Homelessness in Los Angeles

In 1993, LAHSA was created as a joint-powers authority to resolve homelessness by
coordinating housing and services for homeless families and individuals in LA County (LAHSA
2020). The organization coordinates and manages more than $800 million annually for programs
that provide shelter, housing, and services to people experiencing homelessness. In 2016, LA
voters passed Proposition HHH, which enabled city officials to issue $1.2 billion in bonds for the
development of 10,000 permanent housings and temporary shelters. In addition, the proposition
is aimed at creating a coordinated system that breaks down bureaucratic barriers and allows
organizations to connect workers and homeless individuals more easily across the county with
housing and other services. However, five years into the ten-year plan, the city has completed
only about 1,000 of the promised 10,000 supportive housing units (City of Los Angeles 2021).
Furthermore, many of these services remain unused, and there are reports of service providers
not being paid on time (Ward 2021). A recent investigation by KPCC revealed that many
homeless shelters are unsanitary and have infestation of mold, rats, or other unwanted pests as
well (Palta 2018).

2.2.2 Homelessness in Seattle

Seattle faces many of the same difficulties regarding homelessness as LA. Housing costs
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in Seattle have grown by almost 19% in the past ten years, and one recent study found that 47%
of households that rent in Seattle metro area spend more than 30% of their income on rent alone
(City of Seattle 2021). Furthermore, drug overdose is the leading cause of death among people
who are experiencing homelessness in King County, WA (City of Seattle 2021). More than
36,000 people receive methadone treatment in the county, but insufficient treatment capacity
leaves more than 150 individuals on a waitlist every day (City of Seattle 2021).

In an attempt to mitigate homelessness, Seattle Mayor Jenny A. Durkan proposed the
Seattle Rental Housing Assistance Pilot Program in 2018. This program focuses on providing a
range of resources, including rental assistance and utility discounts, to approximately 1,000 low-
income households (Hightower 2018). The service also offers financial assistance and case
management in an attempt to resolve situations that homeless individuals might face, such as
reuniting individuals with their families, mediating disputes with landlords, or paying rent for a

limited period of time.

2.3. Challenges of Homelessness

A deep understanding of homeless migration patterns and behavior is critical to gauging
the needs of essential community resources. It would allow planners and researchers to assess the
extent to which homeless people have information about local resources and opportunities to
raise themselves out of extreme poverty (Koegel et al. 1992).

Some experts consider migrating to new areas to be a form of coping (Koegel et al.
1992). The migration of the homeless community can be described in terms of “coping status,”
or one’s level of access to the resources necessary for survival and overall quality of life, such as
shelter, food, employment, social services and support (Kearns et al. 1987). The goal of changing

one’s coping status is to reduce physical and psychological stress and improve one’s overall
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livelihood. A number of factors can influence coping status, including age, education (Koegel et
al. 1992), and availability of resources in the area (Suzuki 2008; Diver et al. 2018).

A homeless individual might consider moving to a new area in the hopes of finding
adequate food, shelter, income, and other necessities. If they believe that the services or utilities
in that location will improve their livelihood, they are more likely to move to that area. For
example, if a homeless individual continually struggles to find job prospects in one area, they are
more likely to move elsewhere to reduce their physical and psychological stress (Koegel et al.
1992). Consequently, migration can also impact coping status. Limited knowledge of and access
to local resources can increase physical and psychological stress levels, causing people to
migrate to new areas again.

The desire to be closer to resources that might improve stress levels and livelihood is
further supported by two recent studies, one from Osaka City, Japan in 2008, and one from
Newark, Ohio in 2019. In the Ohio study, the researchers hypothesized that homeless individuals
choose shelters for their proximity to basic survival resources such as food, health services, and
employment. Using a sample of 22 abandoned houses, the researchers determined that 11 used
sites had resources within a 400 m walking area buffer (Diver et al. 2019). Furthermore,
abandoned houses with more intense usage were closer to food resources (e.g., free lunches, food
pantries) than unused abandoned houses. Similarly, Suzuki (2008) in the Osaka study concluded
that there were three important factors in homeless individuals’ decisions about encampment
locations: the availability of employment opportunities, medical care, and food in the area. Areas
with these elements had higher densities of both sheltered and unsheltered homeless people
(Suzuki 2008). Diver et al. (2019) concluded that the homeless were no different from

mainstream society in the desire to have their needs met efficiently. Like many members of the
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mainstream of society, members of the homeless community can be expected to travel as little as
possible to meet the most essential requirements of living (Diver et al. 2019).
2.3.1 Walking Distance

The measurement of walking distance to locations or services requires a fixed walking
distance, as this allows researchers to indicate which roads and sidewalks can be reached within
a given walking distance. It has generally been assumed that an acceptable walkable distance in
the United States is between 400 m (Diez-Roux and Yang 2012) and 800 m (Ker et al. 2003).
The conventional wisdom of 400 m was introduced in 1929, by Clarence Perry in The
Neighborhood Unit. In this book, Perry illustrated the relationship between residential and non-
residential components by walking distance. The concept has since been used by planners and
practitioners to design walkable communities (Amin et al. 2012). In 2003, however, Barton,
Grant, and Guise suggested that an 800 m walking distance was an acceptable threshold for
walking to a town center (Amin et al. 2012), and recent research has found that some pedestrians
are willing to walk much farther (Diez-Roux and Yang 2012). Two studies from 2010 estimated
that the average walking distances of the U.S. population in 2001 and 2009 were around 997 m
(Buehler et al. 2010) and 981 m (Buehler et al. 2010) respectively. Thus, a walking distance of
1,000 m has been adopted for this study; the two background studies are described below to
justify the decision to use a 1000 m walking distance as the threshold of the walking distance
analysis.
2.3.1 Case Study: Perth, Western Australia

In this case study, Ker et al. (2003) suggested that the traditional walking distances of
400 m and 800 m are simplistic and misleading because many people walk significantly further.

They supported this claim by collecting and analyzing data on actual walking distances for the
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suburban rail system in Perth, Western Australia. They created an analysis of catchments for
cach of the five stations in Perth’s metropolitan suburban rail network: Currambine, Joondalup,
Warwick, Fremantle, and Midland. At each station, a team of surveyors recorded arrival times
and determined the point of origin for each arrival. The data were then analyzed using GIS to
determine the exact distance travelled. The sample size varied by station, from just 1,064
passengers at Currambine to 3,263 at Warwick. The researchers found that 45% of pedestrians
from all five stations lived within 1 km of a station. Furthermore, 34% of pedestrians walked 1-2
km, and 14.5% walked 2—-3 km. This study showed that more than half of the total passenger
sample (from all five stations) were willing to travel more than 800 m to a rail station.
2.3.2 Case Study: Walking Distance by Trip Purpose and Population Subgroups

In this case study, Millward et al. (2013) examined the prevalence of walking and the
distances of walking trips among Halifax, Canada residents. They used data from the 2009
National Household Travel Survey (NHTS), and they used distance-decay functions to
summarize the distribution of walking distances and durations for each trip purpose and
population subgroup. They found that the mean and median values for walking distances were
1,126 m and 804 m. This study also revealed that lower-income households walked for longer
durations and distances to work than higher-income households. The study indicated that 65% of
single walking trips covered more than 400 m, and nearly one-fifth of those trips were more than
1,600 m. This suggests that a good portion of the walking population walks for substantial
distances and durations in their daily activities. These results challenge the traditional usage of
400 m as a walking distance because that underrepresents the distance that some pedestrians are
willing to travel.

Both case studies reveal that 400 m is an understatement of how far pedestrians are

14



willing to walk. It would be safer to assume that the majority of pedestrians are more willing to
travel 800 to 1,000 m. Furthermore, this research focuses on walking distance of community
resources from the homeless perspective where the majority of the homeless population does not
own an automobile and typically rely on walking to the nearest public transportation service.

Thus, this research uses 1,000 m as the walking threshold for the walking distance analysis.
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Chapter 3 Methodology

Chapter 3 focuses on the description of the data obtained from various resources and the
methodology used in this research. As previously mentioned, the methodology is based on
findings in the literatures on walking distance to transportation services.

The first section describes the preparation of the data, which includes the process
obtaining data from various sources, details on these sources and the datasets, and the joining of
these datasets for further analysis. The next section illustrates the integration of the data into the
methodology to achieve the outcomes discussed in Chapter 4. The analysis uses tools from the
Spatial Analyst and Network Analyst extension in ArcGIS Pro to determine how far a homeless

individual must walk to reach various types of community resource services.

3.1. Data Preparation

The datasets listed in Table 1 were used to determine the walking distance to each
community resources for each census tract. The table lists the name, description, file type, and
source of each dataset. The geographic coordinate system used in this research is the NAD 1983
StatePlane California VV FIPS 0405 Feet. The homeless count dataset used was the 2020 Greater
Los Angeles Homeless Count from the LAHSA.

3.1.1 Homeless Count 2020 Results by Census Tract Dataset

The LAHSA 2020 Los Angeles Homeless Count provides a point-in-time estimate of the
homeless population of Los Angeles County—that is, an unduplicated count of the people
experiencing homelessness on a single night, including both the sheltered and unsheltered. It
provides a picture of homelessness in Los Angeles County in January 2020, before the impact of
the covid-19 pandemic. The dataset contains the homeless population count and other

information for over 2,000 census tracts in Los Angeles County. It also provides information on
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subcategories, including the sheltered and unsheltered homeless, age counts, and various living

situations.
Table 1: Data Sources
Dataset Description File Type Source
Homeless Count 2020 | This report provides the Polygon Los Angeles
Results by Census homeless population count in | feature class | Homeless Service
Tract Los Angeles County (LAC) in Authority
January 2020 (before the (LAHSA)

impacts of the covid-19).

Los Angeles County
Census Tracts (2010)

This dataset contains the
census tracts for LAC.

Polygon
feature class

U.S. Census Bureau

Los Angeles Street

This shapefile contains the

Line feature

Los Angeles Open

and services in LAC.

Centerline road network for the city of Class Data Portal

LA.
LAHSA Community | This is a comprehensive list of | Tabular .PDF | LAHSA
Resource Guide community resources for the

homeless community in Los

Angeles (LA). Because it is

only a list, | created a dataset

based on the information.
Homeless Shelters This shapefile contains the Point feature | Los Angeles Open
and Services locations of homeless shelters | class Data Portal

Metro Bus Data

This shapefile lists every bus
stop together with the lines
serving that stop.

Point feature
class

Los Angeles Metro
Open Portal Data

Metro Rail Data

This shapefile contains points
for each station centered on
that station’s platforms. Data
for every railroad line in LA
are included.

Point feature
class

Los Angeles Metro
Open Portal Data

3.1.2 Los Angeles County Census Tracts (2010) Shapefile

This dataset was obtained from the U.S. Census Bureau’s website. The data for this

census were collected in 2010 but updated in 2012 to reflect the geographic changes made in the

2012 Census Geography Update. The projection for this dataset is NAD 1983 StatePlane

California V FIPS 0405 Feet. This dataset serves as a container for joining the other datasets,

such as the homeless population count and the service area coverage. The join function is
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completed using each feature identification (FID) as the join key.

This shapefile layer eventually obtains ten more fields as a result of running the Service
Area Analysis extension. These fields are the output surface area values from the Intersect tool
and are used to determine the surface area of each service type. Once these fields are created,
five additional fields are created to determine the coverage score for each service type. These
fields and the aliases are discussed in greater detail in the LAHSA Community Resource Guide
section. The methodology for obtaining these values is discussed in greater detail in the Service
Area Analysis section of this chapter. Finally, the last five fields are created to determine how
many homeless individuals are being served within a 1,000 m distance of each community
resource service. The methodology for obtaining these values is discussed in greater detail in the
Homeless Population Served section of this chapter.
3.1.3 Los Angeles Street Centerline

This shapefile was obtained from the Los Angeles City Planning Open Data Portal. It
contains a shapefile of the city’s street network and is projected in NAD 1983 StatePlane
California V FIPS 0405 Feet. The shapefile also contains a node for each intersection, with street
names and address ranges. The LA Street Centerline was used to create a network dataset for the
study area in ArcGIS Pro. This shapefile is integral to the analysis because it allows us to
determine the reach of a service and creates service areas around community resources.
3.1.4 LAHSA Community Resource Guide

This source is not a dataset but a complete list of the available community resources in
LA County. It includes information such as the type of resource, the organization providing it,
the neighborhood, and contact details. This list was used to create a point dataset in ArcGIS Pro

and is projected to NAD 1983 StatePlane California V FIPS 0405 Feet. The list categorizes
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services into various types, such as “food & grocery,” “shower stations,” and “transportation.”
“School supplies” was excluded from the analysis because this research focuses on the entirety
of the homeless community rather than a certain age group or sex. Likewise, services that require
individuals to provide proof of residency or religious affiliation are excluded. This shapefile was
edited to contain only services within the city of LA. The Clip tool in ArcGIS Pro was used for
this editing.

The community resource guide lists services by type. For example, services that provide
free groceries are categorized as “food & groceries,” and shower stations are categorized as
“hygiene.” For this research, the list was arranged in just four categories of services: food,
hygiene, shelter, and transportation. Although bus stops and rail stations fall into the
transportation category, those services are analyzed separately to avoid geoprocessing
difficulties, due to difference in attribution. Furthermore, the difference in availability of both
services is vast in favor of bus stops. The large difference between both services can result in
inaccuracy when examining the availability and walking distance of rail stations in Los Angeles.

Services that are listed as “food & grocery” and “free meal” are categorized as food
services. Shower stations and laundromats are categorized as hygiene services. The guide does
not include homeless shelter services, so a different source was used for the shelter category. The
transportation services listed in the guide are in Santa Maria, CA, which falls outside the city
boundary, so a different source from LA Metro Developer webpage was used for transportation
services as well. The shelter and transportation services are discussed in greater detail in the
following sections.

3.1.5 Homeless Shelters and Services

This shapefile was obtained from the Los Angeles City Planning Open Data Portal. It
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contains the city’s street network and is projected in NAD 1983 StatePlane California V FIPS
0405 Feet. The shapefile contains the locations of homeless shelters and services in Los Angeles
County. The attribute table for this shapefile contains information about those organizations,
including names, addresses, and hours of operation. This shapefile was edited to contain only the
shelters and services within the city of LA. The Clip tool in ArcGIS Pro was used for this
editing. The feature points in this shapefile are used to measure the walking accessibility of
homeless shelter services in LA. This shapefile is categorized as shelter services.
3.1.6 Metro Bus Stops and Rail Stations

These shapefiles were obtained from the LA Metro Developer webpage. The webpage
contain all the Metro bus lines and rail lines. These shapefiles are projected in NAD 1983
StatePlane California V FIPS 0405 Feet. Their attribute tables contain information such as line
number and color, stop names, and coordinates for each stop. The feature points in these
shapefiles were used to measure the walking distances to transportation services in LA. These

shapefiles are categorized as transportation services.

3.2. Walking Coverage and Homeless Population Served Analysis

The prime objective of this analysis is to discover the regions that encompass each
service at a 1,000 m walking distance. The walking distances of the services are measured using
the community resource service guide mentioned in Section 3.1. The methodology has two parts.
The first part is a service area analysis, which identifies the regions that encompass each service
from a 1,000 m walking distance. Afterward, the service area polygons are converted to score the
walking distance by census tract, using the Intersect tool. A high score, or a value of 1, on a
census tract indicates that an individual in that tract is completely within a road network that

allows the individual to walk to a resource. As the score decreases, or falls below 1, the
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individual’s ability to walk to the service is limited and they must walk further to reach it.
The second part is an estimation of how many homeless individuals are being served within the
census tract, based on the census tract score.
3.2.1 Service Area Analysis

The service area analysis was completed using the Network Analyst extension in ArcGIS
Pro. This extension enables users to determine the network paths between several origins and
destinations. This analysis models travel behavior while incorporating the distances people must
walk or would be willing to travel to reach certain destinations. Thus, the Network Analyst
extension is used to determine the walking coverage from each destination within 1,000 m.

Figure 2 provides a visual representation of the service area analysis workflow.

LAC Census LAC Census
Tract Tract
Food(ggl;vnces EE | Foods Surface ~»{ Intersect FG }— ~ — | FG_Coverage
Area (SA) Join by FID

Hygiene Y
Services (HG)) | P> Hygiene SA (| Intersect_HG }— S
reate an

|
|
|
|
L
r
Service Intersect N calculate new field. ‘
Area Tool ) re Join Field —— Intersect_fralias# | -+
|
.
]
|
|
|
|

-»( HG_Coverage

L]
TII:

—
Census tract Surface

>
Shelter Area
Senvices (SH) /| t>( Shelters SA l—( Intersect_SH
Transportation ransportation e
Services (TS) ™ SA | Intersect_TS — | TS_Coverage

Output Service Area Intersected Surface
polygons Area polygons

-»( SH_Coverage

Point Feature Classes

Figure 2: Walking distance model

In the service area analysis layer, this research uses the following inputs. First, the feature
point datasets are loaded into the service area analysis layer as input facilities. These datasets
include the community resources listed in LAHSA, the homeless shelters and services point
shapefile from LA Open Data Portal, and the Metro bus and rail stations point shapefile. The
travel mode is set to walking distance, with a single walking threshold of 1,000 m. The polygon
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detail level is set to standard precision, and the boundary type is set to “dissolve.” The service
area polygons are created as disks.

Once the specifications are set up, the service area analysis layer generates polygons
around each input facility. This process is carried out five times so that service area polygons are
created for each service type. The result is five outputs: the service area polygons for food
services, hygiene services, shelter services, and both types of transportation service.

The next step is to determine the coverage of each service by census tract. This process is
completed using the Intersect tool in ArcGIS Pro. This tool computes a geometric intersection of
two separate features. Features and portions of features that overlap in all layers or feature
classes are written to a new output class. The Intersect tool also calculates the surface area
covered between two polygon feature classes. In this case, the Intersect tool is used to calculate
the surface area between the service area polygons and the census tracts. For input, the service
area polygons and the LAC census tract shapefile were used. For the attributes to join, only
feature ID (FID) was chosen to be used to join the intersected surface area field to the census
tract layer for further calculation. As usual, this process is repeated four times for each service
type. This gives a final output of four intersected polygons for food, hygiene, shelter, and
transportation services. For clarity, an example of an Intersect output can be seen in Figure 3.

The next part of the analysis is to calculate and score each census tract’s coverage. This
coverage score is used to identify the reach of each single service type for the homeless
population. A tract that scores a 1, or 100%, has 1,000 m service areas extending from a single
type of community resource service covering 100% of its area. This means that an individual
living in the area is within a road network that allows them to reach a service with ease and

without walking a great distance. As the score decreases, the ability to walk to a service decline,
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and the individual must walk further than in a tract with a higher score. As the score decreases to
0, the service becomes inaccessible to the homeless population from a 1,000 m walking distance.

The Join Field tool is used for this process. Using the output FIDs from the Intersect tool,
the intersected surface area field is joined to the LAC census tract layer. As a result, each record
in the LAC census tract layer has four new intersected surface area fields with their respective
values. Once these fields are created and given the appropriate values, four more fields are
created in the LAC census tract layer to contain the census tract scores. Each field is calculated
by dividing the intersected surface area by the census tract surface area. The final coverage fields
give us a 4-digit decimal value that can also be interpreted as percentage. For clarity, Table 2
displays a portion of the attribute table for the LAC census tract layer with the Intersect output
data. The intersected polygon outputs given by Intersect tool is then divided by the surface area
of their respective LAC census tract to produce the final coverage score for each service type

which can be seen in Table 2 as well.

fezs

- ’
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Figure 3: Example screenshot of intersected output polygons and attributes
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Table 2: Example of census tract layer’s table with coverage score

Shape_Area | IntersectFG IntersectHG IntersectSH IntersectRS IntersectBS FG_Cov | HG_Cov | SH_Cov | RS_Cov | BS_Cov
0.000063 0.000011 0.000063 0.000063 0.000058 0.000063 0.1746 0.9966 1.0000 0.9206 1.0000
0.000062 0.000001 <Null> 0.000059 0.000057 0.000062 0.0161 0.0000 0.9516 0.9194 1.0000
0.000088 <Null> <Null> 0.000033 0.000081 0.000088 0.0000 0.0000 0.3750 0.9205 1.0000
0.000011 0.000001 0.000011 0.000011 0.00001 0.000011 0.0909 1.0000 1.0000 0.9091 1.0000
0.000027 <Null> <Null> 0.000001 0.000024 0.000027 0.0000 0.0000 0.0370 0.8889 1.0000
0.00002 <Null> 0.000002 0.00002 0.000018 0.00002 0.0000 0.1141 1.0000 0.9000 1.0000

3.2.2 Analysis of Homeless Population Served

Once the service area coverages have been established, the final step is to determine how

many homeless individuals are being served within the service area. A homeless individual is

deemed to be served by a service type if that individual is within a census tract with a coverage

score. A high score indicates that most of the population in a tract is being served. A score of 0

indicates that homeless individuals in the tract are not being served by any service type and must

travel to scored tracts to access community resource services. To determine how many homeless

individuals are being served, four new fields are created in the LAC census tract shapefile layer.

The values of those fields are determined by multiplying the homeless population fields by their

respective coverage scores.
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Chapter 4 Results

This chapter describes the results of the walking distance analysis and offers insights into the
current spatial distribution of community resource services in LA. Four separate community
resource services were analyzed in ArcGIS Pro to determine their walking distances in various
LA neighborhoods. The analysis revealed the number of homeless individuals served and how
many of those individuals resided in areas with adequate coverage. After the initial screening,
tract coverages were analyzed against tracts with dense homeless populations to determine which

services were lacking in those areas.

4.1. Initial Coverage Results

Each coverage tract is given a score of from 0% to 100%. A score of 80% or higher
indicates that more than 80% of the tract area is within a 1,000 m walking distance of a service
location. The term “adequate” is used to describe tracts with scores of 70%—79%. Scores below
70% indicate that those areas are further from community resource services and need
improvement.

The walking distance analysis revealed that service coverage for shelters and rail stations
was primarily localized around Downtown LA. Food and hygiene services were scattered
through the city and have the least number of services available, with hygiene services ranking
the lowest out of all service types. Shelter services were primarily concentrated in Central LA
and ranks second, in terms of availability. Rail services were also concentrated near Central LA.
Bus services could be found in the majority of LA, with the exception of a few undeveloped
areas such as Griffith Observatory and Laurel Canyon—that is, there were bus stops within 1,000

m walking distance in most of the city.
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4.1.1 Food Services

Food services covered the fewest census tracts and are spread out in a non-uniformed
manner as seen in Figure 4. Based on a 1,000 m service area, only 51 of the 178 tracts with food
services had coverage scores of 70% or higher. This can be attributed to limited supplies of food
services, as only 32 services provided food within the city boundaries. The coverage score for
food services can be seen in Figure 5.

Collectively, there were roughly 12,846 individuals residing in tracts with food service
coverage, including those with coverage scores of 70% or lower. The analysis showed that there
were roughly 11,186 individuals in tracts with coverage scores of 70% or higher. However, the
potential population served analysis indicated that only about 8,280 were potentially served by
any food services in LA. Given a total homeless population of 41,290, this means that only about
20% of sheltered and unsheltered homeless people are potentially being served within a 1,000 m
walking distance of food services.

4.1.2 Hygiene Services

The availability of hygiene services is minimal in comparison to other service types and
are also spread out in a non-uniformed manner as shown in Figure 6. There are only 23 hygiene
service providers in the city of LA. The coverage score for hygiene services can be seen in
Figure 7. Only 55 tracts of the 186 total have hygiene services with scores of 70% or higher. As
of 2020, there are about 7,310 individuals residing in tracts with hygiene coverage scores, and
roughly 2,738 in tracts with coverage scores of 70% or higher. The number of potential homeless
individuals served is around 3,498 for all hygiene services in LA. Only 8% of the homeless

population is within a 1,000 m walking distance of hygiene services.
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4.1.3 Shelter Services

Shelter services are primarily aggregated near Downtown LA, as shown in Figure 8.
There are 123 tracts among the 338 total that have shelter services with coverage scores of 70%
or higher as seen in Figure 9. About 20,785 unsheltered homeless individuals reside within those
338 tracts. Tracts with adequate shelter service coverage contain a total unsheltered population of
roughly 8,560. The number of potential individuals served is roughly 13,936 unsheltered
homeless individuals. With a total population of about 29,754 unsheltered homeless individuals
in the city of LA, a considerable 47% have the potential to reach a shelter service within a 1,000
m walking distance.

4.1.4 Transportation Services

As shown in Figure 10, bus stops are located throughout the city, with the exception of
just a few areas. According to the LA City Planning’s Zoning Search Map, the zoning
designations for areas without bus services are for open spaces or private residential lots. The
open spaces are preserved undeveloped wilderness (e.g., Laurel Canyon) or recreational areas,
such as the Los Angeles Zoo and Griffith Observatory. The Metro Busway adequately serves a
homeless population of 30,289, which is about 73% of the homeless population.

Access to rail stations is limited mainly to Downtown LA and the surrounding
neighborhoods, as shown in Figure 11. The LA Metro Rail consists of six lines: the Metro A
(Blue), Metro B (Red), Metro C (Green), Metro L (Gold), Metro D (Purple), and Metro E (Expo)
lines. From Downtown LA, the Metro Rail stations expand toward North Hollywood, Highland
Park, Boyle Heights, Sawtelle, and Vermont Visa. Only 116 tracts are affected by rail services
and have scores of 70% or higher as shown in Figure 12. Roughly 7,448 individuals reside

within those 116 tracts. The number of potential homeless individuals served is around 10,200.
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Table 3 to 6 contains information on the number of tracts affected by food, hygiene,

shelter, and rail service coverage and the affected homeless populations within those tracts. The

table is categorized by quantiles to reflect low, medium, and high coverage scores and their

respective data. The third column, “Population Within,” reports the total number of homeless

individuals within the “Number of Tracts,” from the second column. These values are simply the

homeless counts from LAHSA’s Homeless Count 2020, summed by tract. The fourth column

reports the number of potential homeless individuals served within the total number of tracts

from the second column. These values are derived from the potential homeless population served

analysis and are summed by tract.

Table 3: Summary of food services in Los Angeles

Quantile Number Homeless Population | Potential Homeless
of Tracts Within Population Served
>25% 35 1553 260
26%-50% 29 1896 688
51%—75% 22 820 518
76%-100% 46 6917 6813

Table 4: Summary of hygiene services in Los Angeles

Quantile Number of Tracts Homeless Potential Homeless
Population Within Population Served
>25% 84 2978 303
26%-50% 33 1278 508
51%-75% 19 441 280
76%-100% 50 2613 2407

Table 5: Summary of shelter services in Los Angeles

Quantile Number of Tracts Population Within | Potential Population
Served

>25% 130 4840 542

26%-50% 48 1812 617

51%75% 49 2312 1471

76%-100% 111 11,821 11,306
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Table 6: Summary of rail services in Los Angeles

Quantile Number of Tracts Population Within | Potential Population
Served

>25% 130 4036 449

26%-50% 46 1648 548

51%-75% 51 1833 1209

76%-100% 111 7796 7352

Table 7 provides a summary of the coverage score for all service types and the potential

population served by each service type. Each row is categorized by the service type with the

exception of transportation service, which is separated into rail stations and bus stops. The last

row is the total sum from all 5 services. The first column displays the total number of tracts

covered by their respective service type across the entire city of LA. The following column

displays the number of tracts from the “Tracts Covered” column with a score of 70% or higher.

The third column contains information regarding how many homeless individuals reside within

the respective tracts. Finally, the last column contains information regarding the number of

individuals reside in tracts with a score of 70% or higher. It is important to note that the

homeless population count in these columns is the total homeless population count obtained from

LAHSA’s 2020 Greater Los Angeles Count rather than the count value provided by the potential

homeless population count analysis.

Table 7: Tract coverage results and population served

Tracts Covered Tracts with Total Total
>70% Coverage Population Population
Served (within >70%)
Food Services 178 51 12,846 6,958
Hygiene 186 55 7,027 2,674
Shelters 123 338 20,785 8,560
Rail Stations 116 260 15,706 7,448
Bus Stops 981 870 18,270 30,289
Total 1,584 1,574 74,634 55,929
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4.2. Service Distribution by Neighborhood

According to LAHSA’s Homeless Count 2020 Results by Census Tract, the majority of
the census tracts with high homeless population is concentrated in the following neighborhoods:
Downtown, Harbor Gateway, Historic South Central, and Venice. Smaller but significant
concentrations of homeless individuals can also be found in Sun Valley, Hollywood, Hollywood
Hills, San Pedro, and Wilmington. These neighborhoods should be the focus of service
distribution since they experience more homelessness than other neighborhoods in LA. The
distribution by homeless population can be seen in Figure 13. Because there are over 2,000
census tracts in the LAC census tract layer, this research analyzes the 20 tracts with the highest
homeless populations. The classes are classified using the natural breaks (Jenks) method and the
population size is represented by a circle, and larger circles indicate a larger population.
Neighborhoods south of Harbor Gateway are excluded from this map. The service distributions
for shelters and rail stations are concentrated near downtown and the surrounding
neighborhoods, whereas hygiene and food services vary.

The homeless community’s desire to seek shelters in areas with an abundance of
resources is further supported by the results of this analysis. In Figure 14, food services appear to
be clustered in various neighborhoods, such as Downtown, Westlake, Venice, Watts, Historic
South Central, and Hollywood. Most of these food service clusters are within neighborhoods
with large homeless populations, the exceptions being areas near Florence and Vermont Square,
which have no food services. Food services are also available in neighborhoods with smaller
homeless population, such as Woodland Hills, North Hills, and Panorama City. Food services are
also relatively sparse in the northern region of LA and Harbor Gateway. As a result, homeless

individuals in Sun Valley must travel to the closest food services, in Panorama City.
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Hygiene services are available in the neighborhood northwest and northeast of
Downtown LA as shown in Figure 15. The hygiene services in those areas are mobile shower
stations run by a non-profit organization called Shower of Hope. These mobile shower stations
are essentially large, enclosed cuboid-shaped cargos being hauled at the back of a box truck. Due
to the large size of these shower stations, these stations require large open areas to park both the
stations and the truck. Thus, many of these stations are located near the outskirt of Downtown
LA, since the tight urban spaces of Downtown cannot accommodate the stations and box truck
without disrupting traffic. Other hygiene services can be found in Westlake, Hollywood, and
Highland Park. Hygiene services are sparse in the north and south parts of LA due to a lack of
participating laundry owners in those regions. Similarly, hygiene services can be found in
neighborhoods with few or no homeless individuals, such as Toluca Lake and North Hollywood.

Because the majority of the homeless community is concentrated near downtown, most
shelter services can be found in the Central LA region. But shelter services can also be found
within the top 20 tracts by population, as shown in Figure 16, and these include tracts that are
outside of the Central LA region, such as Sun Valley and San Pedro. In comparison to food and
hygiene services, shelter coverage is more concentrated and is easily within 1,000 m walking
distance in the Central LA region.

Figure 17 shows that rail services are concentrated within the Central LA region as well.
Because stations are fixed at predetermined locations, rail service coverage is basically
nonexistent in the north and south parts of LA. Homeless residents of Wilmington and San Pedro
must walk more than 5,000 m to the nearest rail station, in Long Beach, CA. Thus, homeless
individuals in neighborhoods near Venice, San Pedro, and Sun Valley are underserved and must

take the Metro Busway instead.
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Figure 15: Hygiene coverage by neighborhood and population
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4.2.1 ldeal Service Distribution

Each of the four service types provides only a portion of the community resources. An
ideal distribution of services would include all four service types in a single census tract in a
area, within a 1,000 m walking distance. This section examines the twenty tracts with the largest
homeless populations, as shown in Table 8, to determine which services are lacking in those
areas.

Hygiene service coverage is severely lacking in eighteen tracts. Hygiene coverage is only
available in three tracts which are located in South Central, Hollywood, and Vermont Square
neighborhood, and only two of those tracts have hygiene coverage scores above 70%. Food
service coverage can be found in only ten tracts, and half of those tracts have coverage scores
below 70%. The remaining ten tracts are severely lacking with a score of 0. Rail service has
coverage in eleven tracts, and only seven of those scores above 70%. Shelter and bus service
coverage is mostly sufficient in all twenty tracts, but they do have scores 0 in some tracts,
meaning those tracts are not within walking distance of either service. To summarize,
transportation and shelter services are relatively accessible, but food and hygiene services are
severely lacking in the twenty tracts.

Finally, tracts with all four service types were identified using structured query language
(SQL) in ArcGIS Pro as shown in Figure 18. The census tracts and their respective coverage
scores can be seen in Table 9. Only six tracts have every type of services, and those tracts are
located in Hollywood, Westlake, and Historic South Central. There is sufficient coverage for
shelter, rail, and bus service, with the exception of a single rail service in Historic South Central.
This rail service in Historic South Central also scored less than 70% in Hollywood. Hygiene
coverage varied. Half of the coverage scores were sufficient, and the other half scored below

20%. Food coverage could be found in every tract, however, only a single tract scored above
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70%. This single tract is located in Hollywood and the remaining tracts scored poorly, below

55%. This analysis indicates that Hollywood has an ideal service distribution, while Westlake

and Historic South Central could use improvement.

Table 8: Top 20 tracts by homeless count and respective coverage score

Tract Neighborhood Total Homeless Food Hygiene Shelter Rail Bus
Number Population Coverage Coverage Coverage Coverage Coverage
206300 Skid Row 3179 1 0 0.9998 0.4188 1
206200 Skid Row 705 0.9946 0 1 1 1
224020 Historic South 615 0.8281 0 0.8304 0.9695 0.9994

Central

226002 Downtown 525 0.2711 0 0.2745 0.3726 1
207301 Skid Row 469 0.4288 0 0.9910 0.9933 1
701100 Brentwood 429 0 0 0 0 0
239202 Florence 397 0 0 0.0809 0 1
231100 South Central 393 0 0.9610 0.9776 0.5890 1
191000 Hollywood 361 0.9866 0.8431 1.0000 0.9528 1
540902 Willowbrook 321 0 0 0 0 0
207710 Downtown 308 0.0113 0 0.9064 0.9951 1
273402 Venice 303 0.7683 0 0.7384 0 0.8896
206031 Downtown 258 0.1281 0 0.1936 0.2736 0.9999
121802 Sun Valley 252 0 0 0.5405 0 1
121900 Sun Valley 249 0 0 0.5233 0 1
232400 Central NC 242 0 0.0413 0.2428 0 1
207102 Chinatown 235 0 0 0 1 1
226001 Downtown 230 0.0133 0 0.0141 1 1
541001 West Compton 225 0 0 0 0 0
535400 Florence-Graham 224 0 0 0 0 0
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Table 9: Attribute table for tracts with all four service types

Tract Neighborhood Homeless Food Hygiene Shelter Rail Bus
ID Population Coverage Coverage Coverage Coverage Coverage
191000 Hollywood 361 0.9866 0.8431 1 0.9528 1
190700 Hollywood 149 0.1719 0.9966 1 0.9269 1
224600 Historic South 135 0.0208 0.1950 0.2605 0.7905 1
Central
208610 Westlake 116 0.4387 0.0000 0.8225 0.0999 1
190301 Hollywood 104 0.5549 0.9618 1 0.9561 1
190801 Hollywood 90 0.3402 0.0005 0.9351 0.5566 1
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Chapter 5 Discussion and Conclusions

The purpose of this thesis is to analyze and assess the walking distance and coverage of homeless
community resources in LA. The service area coverage method produced coverage scores for
census tracts around various services and provided insights into how many homeless individuals
have adequate access to food, hygiene, shelter, and transportation services. The results were
determined through a tabular analysis of the resulting census tracts with walking distance
coverage information. The results indicated that the Hollywood neighborhood is the best
equipped for providing all service types within a 1,000 m walking distance. Food and hygiene
coverage was sparse in comparison to the other two community resource types, however. Food
and hygiene services are within available within 1,000 m walking distances in census tracts with
high homeless populations, such as Downtown LA. The northern regions of LA had the greatest
surface area with minimal coverage by food, hygiene, and rail services, whereas the central and
southern regions had more coverage by all four resource types. Census tracts with high walking
distance scores for all four community resource types were concentrated around Downtown LA.
This chapter discusses the methods used in this thesis and the results from Chapter 4. The
sections analyze the limitations of the project and provide recommendations for improving the

walking distance to community resources in LA.

5.1. Recommendations

The findings in Chapter 4 provide valuable insights into actions the city can take to
improve the welfare of the homeless community. As previously discussed in Chapter 2,
accessibility of services and resources can have a positive influence on the coping status of a
homeless individual (Kearns et al. 1987). Therefore, it would be beneficial to homeless

community if there were more food and hygiene services in neighborhoods around northern LA.
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These include Sun Valley, Valley Glen, North Hollywood, and Pacoima. Although some food
and hygiene services are available in the northern neighborhoods, these services are sparse, and
most of them are not within an appropriate walking distance of census tracts with higher
homeless population, as shown in Figures 20 and 21. Food and hygiene services are provided not
by the city but by business owners and non-profit organizations. Ideally, the city should search
for more volunteers to provide food and hygiene services in northern LA, particularly near Sun
Valley, where there is a greater concentration of homeless individuals. Currently, most of the
food and hygiene services in the northern region are in North Hills and North Hollywood.

The city could also expand Metro Rail toward the northern regions of LA, past Highway
101, although this would be very costly. There are no current plans to develop light rail stations
in North San Fernando Valley, but there are plans to improve transit connections through the bus
rapid transit system in the North San Fernando Valley Corridor by 2025 (LAC Metropolitan
Transportation Authority 2021). Metro Bus services makes up for the lack of rail services in the
northern areas.

More hygiene services in Downtown LA and the surrounding areas would also be
extremely beneficial due to the high homeless population and general lack of hygiene services
that are readily available and accessible in those areas. Finally, the city should try to locate food,
hygiene, shelter, and transportation services in in close proximity to each other, so that homeless

individuals can more easily access them all without having to walk farther for specific needs.
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5.2. Limitations

The limitations identified below can be used to guide future research or to encourage
people to examine certain aspects of homelessness more closely. These limitations involve the
walking distance of homeless individuals, city boundaries, and constraints on time and supplies.
5.2.1 Walking Distance

Studies of the spatial distribution of the homeless community are relatively sparse.
Furthermore, literature specifically on the distance traveled by homeless individuals is virtually
nonexistent. Although some authors have conjectured that a homeless individual walks about ten
to fifteen miles a day (Kaur 2020), many of these statements are unsubstantiated and lack
scientific evidence. The walking distance proposed here, of 1,000 m, was based on the walking
distance of an average pedestrian. This still poses problems, and this distance might either
underestimate or overestimate the distance a homeless individual is willing to travel. It can be
argued that 1,000 m underestimates the distance homeless individuals are willing to travel, given
scarcity of travel modes available and the absolute necessity of resources for survival. However,
the proposal also assumes that these individuals are not suffering from any physical or mental
disabilities. Due to a lack of scientific data, a maximum walking distance of 1,000 m was chosen
on the basis of walking distance research. Future research into the spatial distribution and
walking distance of the homeless community is strongly encouraged because it would provide a
better idea of how far a homeless individual might be willing to travel, and why.
5.2.2 Los Angeles City Boundaries

One thing to consider for this research is that it does not include cities that are directly
adjacent to Los Angeles. Any services in cities that are located at the edge of Los Angeles city

limit are excluded from the coverage results. Homeless individuals living nearby can still access
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resources from those cities, however, this research does not reflect that reality. For example, the
Metro Rail Blue Line has stations extending south from Huntington Park to Long Beach. This
undoubtedly provides access to transportation services for individuals living nearby and might
improve rail service coverage in tracts nearby. Likewise, pages of food resources were excluded
from LAHSA’s Community Resource Guide because they fell outside of LA city limits. Many of
the food services that are near the city boundary were located in the following cities: Santa
Monica, Torrance, Inglewood, Burbank and Redondo Beach. Some of those resources may have
increased the food service coverage scores of census tracts near the city limits. Thus, tracts
directly adjacent to cities outside of LA may have had higher coverage scores than indicated in
this research.
5.2.3 Homeless Population Served

The calculations of potential homeless population served were based on the assumption
that the homeless population is evenly distributed throughout each census tract. This might lead
to high or low estimates because the actual location of homeless encampments could vary greatly
by tract. For example, one encampment might be clustered near a highway overpass on one side
of a census tract while the rest of the tract is free of homeless encampments and shelters. To
determine the actual location of each encampment, an on-site survey would be required for each
tract. This could be costly and time consuming, as it would require hands-on work and surveyors.
Furthermore, the nomadic lifestyle of homeless individuals and the forced removals of
encampments makes it difficult to consistently pinpoint homeless encampments in each tract. As
a result, the number of homeless individuals being served is only an estimate used to provide
insight into how many homeless individuals might have access to a community resource from a

1,000 m walking distance.
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5.2.4 Modeling Time and Limitation of Supplies

Another limitation of this research is that it does not consider the hours of operation of
the service facilities or the limited supplies of food, hygiene, and shelter services. The walking
distance analysis assumes that each service is available 24/7 and has unlimited supplies. In
reality, some services may be unable provide some individuals with the resources they need even
though they are within a 1,000 m walking distance. For example, some hygiene services are
available only in the afternoon, and homeless individuals who work 9-to-5 jobs would have no
opportunity to make use of them. Likewise, food services could run out of groceries or meals for
individuals who arrive late, and shelters often provide spaces on a first-come, first-serve basis.

As a result, other methodologies might measure spatial accessibility better than a walking
distance analysis. The two-step floating catchment area (2SFCA) methodology, for instance,
would be better for measuring spatial accessibility of food and shelter services. However, this
methodology was not feasible due to time constraints, as it requires information on the capacity
of each service, and many of the services were unresponsive to inquiries. The 2SFCA

methodology is discussed in greater detail in the subsequent section.

5.3. Future Research

This research succeeded in assessing walking accessibility to various community
resource types throughout the city of LA. However, future research could improve on these
results by using a different methodology. This research provided only one measurement of
walking, but other accessibility measures, such as provider-to-population ratio, could be
valuable.

2SFCA is a notable methodology for measuring the spatial accessibility of services. This

approach builds on the concept of provider-to-population ratio and uses two separate floating
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catchment areas to simulate healthcare-access behavior (McGrail 2012). The catchment areas are
determined by defined distances or travel times, so that services within each catchment are
considered accessible and those outside inaccessible (McGrail 2012). This methodology could be
fruitful for determining the spatial accessibility of food and shelter services in LA because it
considers the economic theory of supply-and-demand behavior.

In conclusion, this research analyzed the walking accessibility of food, hygiene, shelter,
and transportation services in LA. Findings from previous literature were reviewed and used as a
baseline. The results revealed the strengths and weaknesses of community resource services and
provided information on how the city could improve the availability of services in certain areas
of LA. Though a walking distance method of analysis was used here, future researchers are
encouraged to consider other variables, such as politics and financial constraints, that were not
included in this study. Homelessness is a complex phenomenon that requires collaboration on
multiple levels to address. Understanding the root causes of homelessness in the first step to

resolving this problem.
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Appendix A LAHSA Community Resource Guide
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