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I.

Introduction

As a powerful analysis tool, this paper utilizes the skills provided by the Geographic
Information System (GIS) software to develop a baseline demographic study for census
tracts surrounding Metro rail services in Los Angeles County. This report intends to
present a baseline demographic profile for each of the five1 rail lines, and will
specifically examine resident characteristics in the census tracts directly adjacent to the
one-half mile radius around the rail stations. The five census indicators incorporated are
population, median household income, percent of residents in owner-occupied housing
units, percent of workers in households with no vehicles available, and percent of
commuters taking public transit.
This report outlines the basic data needs required to complete this analysis and describes
the processes utilized within GIS to develop the forthcoming map series. The analysis
begins with an overview of Metro rail ridership in Los Angeles County, and then delves
into each of the five demographic indicators in a comparative study between the five rail
lines.
II.

Data Needs

For this analysis, several distinct datasets were needed. First, census tract polygons for
Los Angeles County were acquired from the 2010 Census TIGER/Line Shapefiles,
located on the Census Bureau website. To provide geographic context for the analysis,
the shapefile for Los Angles County freeways was included, which is located on the Los
Angeles County GIS Data Portal website. In order to examine the Metro rail lines,
individual shapefiles for the five lines and their subsequent stations were downloaded
from Metro’s website. The remaining data utilized are the census tract tables for the five
specific indicators included in the analysis, all of which are located on the Census Bureau
website. Metro ridership data was taken from the Metro website and formatted into the
attribute tables to represent this information.
III.

Data Selection and Processing

1. Data Selection
While there are a plethora of demographic indicators that would prove useful for a
baseline study on the profile of residents living in census tracts within one-half mile of
Metro rail stations, this analysis includes the following:
•
•
•
•
1

Total Population
Median household income
Population in owner-occupied housing units
Car ownership: workers in households with no vehicles available

As the GIS data aggregates the Purple and Red Lines into one shapefile, this paper will examine these
two lines as one entity. Combining these two lines brings the number of Metro rail lines in Los Angeles
County from six to five.

•

Means of transportation to work: commuters taking public transit

A one-half mile buffer around each station on each rail line was implemented to facilitate
a comparative analysis of the residents living within close proximity to the rail stations. A
one-half mile buffer was selected because it is a generally accepted distance for local
transit feeder connections that may bring transit users to and from the station. It is also an
acceptable distance for active transportation users who are connecting to a rail station,
such as bicyclists and pedestrians.
2. GIS Process: Combining and Representing the Data
The census tract polygons were overlaid with Metro rail lines and Metro station
shapefiles, each as distinct layers within GIS. The Los Angeles County freeways
shapefile was also added as a separate layer. The demographic data was downloaded as
.csv files, which were converted to .xls files and uploaded as distinct layers within GIS.
These tables were then joined with duplicated census tract polygon tables (a separate tract
polygon layer was developed for each indicator) in order to symbolize their data on
distinct maps.
To display the ridership data for each line, the ridership counts were added to each of the
Metro rail line’s attribute tables, which was then symbolized using unique values to
depict varying line widths depending on the associated ridership counts.
In order to develop the comparative maps for each line on each of the five census
indicators, the analysis utilized the “select by location” function to combine the census
tracts for each indicator with the one-half mile buffer around stations for each rail line.
The creation of an additional layer for these selected census tracts was then implemented
to isolate these tracts from the rest of the county data on a particular demographic
indicator. The “clip” function was then performed to allow for symbolizing of the census
data in these isolated tracts. The data for each rail line was then displayed through
graduated colors to mimic the region-wide analysis on that same demographic indicator.
The “statistics” function was particularly useful in acquiring the raw numbers, which
served as the basis for the comparative analysis among all the rail lines. This data was
extracted from GIS and is displayed in Excel graphs to represent the information for the
forthcoming analysis.
IV.

Analysis

1. Ridership
This study utilizes monthly ridership data found on Metro’s website, which displays
ridership counts from February 2013. The map on page 15, entitled “Metro Rail Monthly
Ridership,” depicts the variances in monthly ridership for each line by representing each
line as a unique value, with the line width corresponding to the line’s level of ridership.

Table 1

Metro Rail Monthly Ridership
(Feb. 2013)
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As evidenced by Table 1, there are significant variances between several of Metro’s rail
lines in terms of ridership counts. The Red and Purple Lines (combined in the shapefiles
by Metro and subsequently combined in this analysis) have the highest monthly ridership,
at 3,838,820 boardings. The Red Line is Metro’s oldest heavy rail2 infrastructure, and
celebrated its 20th anniversary this year. At current, the Purple Line is a significantly
shorter line, running from Union Station to Koreatown. However, its extension is
currently in the planning phase to extend along Wilshire Boulevard to Brentwood, which
is likely to increase ridership significantly upon its completion.3
The Blue Line has the second highest ridership of all Metro’s lines, at 2,188,058
boardings recorded for February 2013. As Metro’s oldest light rail line,4 the Blue Line
has developed and maintained a consistently high ridership, serving communities from
downtown Los Angeles to Long Beach. Since its construction in 1990, the Blue Line has
developed the second-highest ridership of any light rail line in the country.5
The Green and Gold Lines have very similar monthly ridership counts, at 1,066,744 and
1,022,749 boardings, respectively. Both lines have planned extensions slated for the
coming years: the Crenshaw/LAX Transit Corridor project intends to add eight and a half
miles and six stations to the current Green Line,6 while the Gold Line Foothill Extension
plans to add eleven miles and six stations to the existing Gold Line.7 As a result, the
ridership counts for both lines are expected to increase upon completion of these
extensions.
The newest and least-ridden rail line in Metro’s current services is the Exposition (Expo)
Line, with a monthly ridership count of 641,899 boardings. Phase 1, from downtown Los
Angeles to Culver City, was completed in 2012, with Phase 2 to Santa Monica currently
2

The term “heavy rail” is utilized to describe underground rail infrastructure.
http://www.metro.net/projects/westside/
4
The term “light rail” is utilized to describe at-grade rail infrastructure.
5
http://metrotransportationlibrary.wikispaces.com/Metro+Blue+Line
6
http://www.metro.net/projects/crenshaw_corridor/
7
http://www.metro.net/projects/foothill-extension/
3

under construction. Upon completion of Phase 2, which is expected in 2016, the Expo
Line’s ridership is also projected to increase.8
2. Total Population
The total population analyzed for this study is a sum of the population in each census
tract within the one-half mile radius of Metro’s rail stations. Examining the total
population in these station-adjacent census tracts is important for determining the relative
population density surrounding these stations. It is also useful for assessing the potential
accessibility relative to population size as these residents reside in census tracts that are
within or adjacent to the instituted one-half mile buffer. The map on page 16, entitled
“Total Population,” displays the population distribution throughout Los Angeles County
relative to the Metro rail lines.
Table 2

Total Population
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As evidenced by Table 2 above, the total population in census tracts around the Red and
Purple Line stations is the highest of all station-adjacent tracts, at 443,804 individuals in
total. The Blue Line, at 382,035 total residents, is the second highest, followed by the
Gold Line at 360,980. The Green Line population is at 235,135, followed by the Expo
Line at 193,862. It is important to note that because the Expo Line is by far the shortest
rail line at current, the population surrounding the stations is also expected to be the
lowest.
3. Median Household Income
This study elected to examine median household income for the station-adjacent census
tracts to provide an overview of the relative earnings for residents along the five rail
lines. The “Median Household Income” map on page 17 depicts the distribution of
income throughout Los Angeles County, with the subsequent maps on pages 18-22
displaying the isolated distributions along each rail line. The median household data
utilized for this analysis comes from the American Community Survey (ACS) 5-Year
8

http://www.metro.net/projects/expo-santa-monica/

Estimates, which examines median household incomes within the last 12 months. The
data is normalized by 2011 dollars to adjust for inflation.
When calculating this information in the “statistics” function, it is important to note that
the mean of all the median household income data is the number utilized for the
comparative analysis. The range provided in the “statistics” field is also of interest, as it
depicts the maximum and minimum incomes provided through this dataset. This
information is useful for determining the disparity in incomes of those residents living in
those census tracts that are adjacent to the one-half mile buffer around the stations.
Table 3

Median Household Income
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As evidenced in Table 3, the median household incomes from the five lines are distinct,
but not by significantly wide margins, as one may expect. However, examining the range
in incomes provided through the “statistics” function helps to portray what lines have a
greater discrepancy in wealth than others. The Red/Purple Line, with a median household
income of $38,622, has the greatest range of incomes within the station-adjacent census
tracts: the minimum income was recorded as $10,107, with the highest being $149,155.
Of course, it is important to remember that these ranges are still examining the median
household income, so there is even greater variability than these numbers express. As
displayed on the “Red/Purple Lines: Median Household Income” map on page 18, the
highest levels of income appear to be concentrated around the Vermont/Sunset and
Hollywood/Vine Stations along the Red Line, in addition to the larger census tract
adjacent to the Universal City Station in North Hollywood.
The Gold Line has the highest median income of all the lines, at $49,862. As shown on
the “Gold Line: Median Household Income” map on page 22, the highest income levels
appear to be adjacent to the Del Mar Station in Pasadena. It is also evident that income
levels increase as the Gold Line extends further to the northeast, with the lower incomes
adjacent to stations closer to downtown and East Los Angeles.
The Green Line has the second-highest median income, at $48,823. The minimum
presented for the range of median household incomes for this line was the highest of all

five lines, at $15,116. The highest concentrations of incomes, as displayed on the map on
page 20, are present around the Douglas and Redondo Beach Stations. The majority of
the station-adjacent tracts that are more inland have more consistent, lower income levels
than those residents adjacent to the stations that are closer to the coastline.
The Expo Line has the lowest median income recorded for all lines, at $35,048. The Blue
Line’s median household income for station-adjacent tracts is only slightly higher, at
$36,781. The minimum range of incomes was identical for both stations, at $6,667. With
the Blue and Expo Lines utilizing the same track from the Metro Center Station to the
Pico Station, it is important to note that some of the lowest income levels are recorded in
this area. The median household incomes are particularly low on the Expo Line for the
stations in close proximity to the University of Southern California, with the five stations
between 23rd Street Station and Expo/Western Station having the lowest income levels
along the entire line (see map on page 18). For the Blue Line, the lowest incomes are
evident adjacent to the Vernon, 103rd Street/Watts Towers, Willowbrook, and PCH
Stations (see map on page 21).
4. Home Ownership Status
Examining home ownership status for this demographic baseline study is important to
help determine the type of tenants residing within census tracts that are within one-half
mile of the rail stations. In particular, this analysis examines the percentage of the total
population that lives in owner-occupied housing units within these census tracts.
Determining the level of home ownership may help to establish the type of potential
transit riders, and whether they are likely more invested in the long-term well being of the
station area (home owners) or if they are more transient in their commitment to the area
and to their potential to ride this particular line (renters).
The data utilized for this analysis comes from the 2011 ACS 5-Year Estimates, which
examines the total population in occupied housing units by tenure. The forthcoming maps
display the number of residents in owner-occupied housing units, which is normalized by
the total population in occupied housing units to display this information as a percentage.
Across the region, as indicated in the “Percent of Population in Owner-Occupied Housing
Units” map on page 23, the highest percentage of home owners in the county resides
outside of the urban core, with larger concentrations in owner-occupied units to the to the
northwest and south of central Los Angeles. As indicated in Table 4, the highest
percentage of residents in owner-occupied units reside along the Green Line, with over
half of all residents living in station-adjacent census tracts residing in owner-occupied
units.

Table 4
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The Gold Line has the second highest number of residents in owner-occupied units, at
36.7%. In a similar trend to the income levels along the Gold Line, the highest percentage
of residents in owner-occupied units reside near stations that are to the northeast of
downtown, with a significantly higher number of renters closer to downtown and East
Los Angeles. The Expo Line also witnesses a similar trend: the percentage of residents in
owner-occupied units is significantly higher in stations to the west of downtown, with
increasingly higher levels the farther west the line extends.
Over a third of total residents in station-adjacent census tracts live in owner-occupied
units, with the highest concentrations near the Compton, Artesia, and Del Amo Stations
further south along the line. Finally, the Red/Purple Lines have the lowest percentage of
residents living in owner-occupied units, at 12.4%. As discussed with the regional home
ownership trend, those residents near the downtown Red/Purple Line stations are much
less likely to live in owner-occupied units, whereas residents close to the
Vermont/Sunset, Hollywood/Vine, and Universal City Stations appear to reside more in
owner-occupied units.
5. Car Ownership
Car ownership is an important demographic indicator to examine, particularly in these
station-adjacent census tracts, to examine commuter preferences based on vehicle
availability. Those individuals without vehicles that ride transit are characterized as
“transit dependent;” therefore, a comparative analysis on car ownership adjacent to the
rail stations can provide some general insight into the level of transit dependence
surrounding these stations. The data table utilized for this analysis comes from the 2011
ACS 5-Year Estimates, which analyzes means of transportation to work by vehicles
available. The variable selected for representation in GIS is “workers with no vehicles
available,” which was then normalized by total number of workers ages 16 years and
older to portray this information as a percentage.

Table 5
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As displayed on the “Percent of Workers with No Vehicles” map on page 26, the highest
percentage of workers with no vehicle is concentrated in the urban core. The Red/Purple
Lines have the highest percentage of workers with no vehicles available, at 19.2%. The
Expo Line has the second highest concentration of workers without a vehicle, at 14.5%.
The Blue Line also has a fairly high percentage, with 11.4% of all residents within these
census tracts not having access to a car.
A comparative analysis of the five lines can be seen on the maps on pages 27-28. Despite
the general trend that a higher proportion of workers in the downtown area are those
without a vehicle, a portion of the census tract adjacent to the Memorial Park Station
along the Gold Line indicates that roughly a third of commuters within a half-mile of the
station do not have access to a car.
While the aforementioned analysis to determine the level of transit dependence of
residents within a half-mile of these rail stations can be significant, it is necessary to
recognize that there is no direct correlation between rail ridership and vehicle ownership.
This is in large part due to the fact that many of these workers without a vehicle may be
using other transit services, such as Metro or other municipal buses. However, with the
rapid expansion of Metro’s rail system due to Measure R,9 there is the potential for
current bus riders to transition to utilize the rail system if it proves to be beneficial for
their commute.
6. Commute – Public Transit
The last demographic indicator utilized in this baseline study examines commuter
preferences, and specifically looks at commuters in Los Angeles County that utilize
public transit.10 Determining the current level of transit use, regardless of the current type
9

Passed in 2008, Measure R commits $40 billion for Metro rail capital projects.
http://www.metro.net/projects/measurer/
10
Public transit excludes taxicab use based on ACS data.

of transit, is important in these station-adjacent tracts as it may help to shed light on the
current commuter preferences of those residents residing within a half-mile of Metro rail
stations. The data utilized comes from the 2011 ACS 5-Year Estimates, and examines the
means of transportation to work for all workers ages 16 years and older. Utilizing the data
for public transportation use, this analysis represents the data by normalizing it for the
total number of workers in each census tract to depict this information as a percentage.
Table 6
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As evidenced in the “Commute to Work – Public Transit” map on page 29, a higher
percentage of workers in the urban core utilize public transportation relative to the rest of
the county. These findings agree with what one might expect based on relative density
and the level of transit services provided. Workers residing adjacent to Red/Purple Line
stations utilize public transportation the most, followed by the Expo Line and then the
Blue Line. Along the Expo and Blue Line, the shared Pico Station indicates that over a
quarter of all commuters within a half-mile of the station commute using public transit.
This is evidenced on the Expo and Blue Line maps on pages 30 and 31, respectively.
Despite lower levels of commuters utilizing public transit, the Gold Line has several
station-adjacent tracts—including those further to the northeast—that have a significantly
higher number of commuters utilizing public transit relative to the rest of the line. This
finding is in opposition to other Gold Line trends, where public transit use does
consistently decrease for those stations farther to the northeast. Rather, Fillmore, Lake
and Allen Station may have up to a quarter of the commuters residing within one-half
mile of these stations utilizing transit (see the Gold Line map on page 29).
V.

Conclusion & Next Steps

This map series and subsequent analysis intend to provide a baseline demographic profile
for the station-adjacent census tracts along the five Metro rail lines in Los Angeles
County. While many of the findings were to be expected, that does not discount their
importance and significance for understanding the demographic profiles of those
communities surrounding Metro’s rail stations. As the trends of relatively lower car
ownership, median household income, and percent of the population living in owner-

occupied units is evident in the urban core of Los Angeles, it is important to recognize
that these characteristics are likely closely aligned with Metro’s core rail riders—those
who have ridden the rail system the longest, and who have the greatest ease of access in
transferring to any of the rail lines based on their proximity to each line’s origins. Many
of the line-specific demographic maps indicate the same trends: those residents living
adjacent to stations farther from downtown (regardless of direction) tend to have higher
levels of median household income, car ownership, and home ownership rates.
Despite the general trends, there are a few uncharacteristic takeaways from this particular
data that should be noted. First and foremost, each rail line’s demographic profile is
anything but homogeneous, and a station-by-station view is critical to understanding the
potential user profile of these lines at a more granular level. Identifying those stations
along each line that present the greatest needs based on lack of car ownership and low
median household income, for example, may prove to be invaluable information for
Metro in selecting and implementing station retrofits and enhancements to benefit these
communities over time.
This analysis also brought to light some noteworthy trends that are evident in the
demographic shifts across the Los Angeles region. For example, the low car ownership
rates found in census tracts adjacent to the Memorial Park and Lake Stations along the
Gold Line, both of which are located in Pasadena, presents the notion that commuters in
this area are making do without a car, likely due to the successful transit oriented
developments (TODs) that are near these stations. Commuter preferences and car
ownership rates will likely be two interesting indicators to follow in the future, as the
region’s development—both from the housing and transportation standpoint—have
already begun to dramatically alter the landscape of Los Angeles.
In summary, the visual representation of the data in relation to the rail infrastructure
throughout the county is important, and should be analyzed in further detail. Based on the
findings from this analysis, further studies could include a follow-up on station-specific
ridership counts to delve into greater detail on neighborhood demographic features in
relationship to Metro patronage. In addition to utilizing basic demographic indicators,
further studies could utilize newer metrics, such as social and economic indicators
currently under development by the American Public Transportation Association
(APTA).
Finally, demographic data associated with the rail lines could be overlaid and adjusted for
regional climate projections, as was the original intention of this study. Forthcoming
shapefiles for climate projections for the Los Angeles region may serve as an excellent
tool for Metro to compare its current and future service regions and help to prepare its
systems, and its users, for future changes.
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