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1. Introduction 

The Geographic Information System (GIS) software is a powerful analysis tool to 

develop a baseline demographic study for census tracts surrounding Metro rail 

services in Los Angeles County. One of the greatest advantages of living near USC 

campus as an international student is that the EXPO line phase 1 from Culver City to 

Los Angeles Downtown is near the campus. I take the EXPO line a lot. Light rail 

transportation offers me a huge convenience to explore this new city. This kind of 

convenience and my experiences in the train give me the raw incentive to study more 

about this part of light rail. The line is named "Expo" as Exposition Boulevard, named 

after Exposition Park (Los Angeles), runs alongside most of the route. The first 

portion of Phase 1 of the Expo Line opened in April 2012; the remaining two stations 

of Phase I opened on June 20, 2012. 

This report intends to present a baseline demographic profile for the EXPO rail 

line, and will specifically examine resident characteristics in the census tracts directly 

adjacent to the one-half mile radius around the rail stations. The analysis in the census 

tracts include population, median household income, percent of Latino and black 

residents in the surrounding area of the EXPO line phase 1 and percent of commuters 

taking public transit in these areas.  

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 analysis of EXPO line phase 1, and then delves 

into the EXPO line phase 2 that is now under construction.  

Like the analysis of phase 1, the analysis of phase 2 also includes population, 

median household income, percent of Latino and black residents in the surrounding 

area of the EXPO line phase 1 and percent of commuters taking public transit in these 

areas. 
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2. Overall Analysis 

Demographic variables can largely influence the set up of the railway lines and 

stations because the goals of public transit closely relate to the population density, 

household income and existing commuting behaviors. 

To be more specific, the higher the population density, the more potential ridership 

the railway line will have. Households with higher income usually have fewer 

tendencies to take public transit. Put the household income to the Los Angeles context, 

there is a direct link between the ethnicity/race and the household income. 

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, I choose the following variables based on the analysis above: 

• Total Population  

• Median household income  

• Composition of the population   

• Means of transportation to work: commuters taking public transit 

The goal of this project is to analysis the demographic variables that influence the 

set up of railway routes and stations. Then use the results of analysis on EXPO line 

phase 1 to validate the set up of routes and stations of phase 2. 

Population
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From this map, the densest population part is in the Northeast part of the map. 

The northeast part in the downtown of Los Angeles is the end point of EXPO line 

phase 1, when the phase 2 is completed this will be the end point of the whole EXPO 

line. The surrounding areas of other stations of phase 1 have relatively low population 

density, especially the surrounding areas of phase 2. So the major function of the 

EXPO line both phase 1 and phase 2 is to commute those who live in low population 

density areas to downtown LA 

Income

 

There is a clear income gap between the surrounding areas of phase1 and phase2. 

Almost 80% populations along the phase 1 have the lowest income ($6406-$44087). 

While on the hand, the surrounding areas of phase 2 have a higher income compared 

to phase 1. But put the focus on the phase 2, the areas along the phase 2 route have a 

relatively lower income than other areas that far from the public transit. 
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According to research from US census bureau,,  

 

Black people and Hispanic or Latino has a large proportion in low-income people. 

So the following apart will be a basic analysis of the composition of the population. 

Composition of the population: 

Percentage of Black people 

 

The black people are concentrated along the EXPO line phase 1, especially from 
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station Culver City to station Western. Compared to phase 1, phase 2 has a lower 

density of black people of its surrounding areas. 

Percent of Latino and Hispanic residents: 

 

The percent of Hispanic or Latino is high along the EXPO line overall. But there 

is a difference between the phase 1 route and phase 2, and also differences among 

stations of phase 1. The surrounding areas of Phase 1 have more Hispanic or Latino 

than phase1. Phase 1 has a larger percent of Hispanic or Latino, especially from 

station Western to 7th Street station. 
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Public transit 

 

The surrounding areas of the EXPO line have a large population to use public 

transportation. The data is 2012. The EXPO line was built and started to operate in 

2012. So there is a demand of fast public transportation, which can commute large 

volume of passengers. The EXPO line meets the need of the surrounding residents.  

3. Area and Data selection. 

 Area Selection   
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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. 

 Then I chose the surrounding areas according to the buffers to make analysis.      

 Using GIS Process to display Data   

The census tract polygons were overlaid with EXPO rail lines and EXPO line 

station shapefiles, each as distinct layers within GIS. The Los Angeles County land 

use shapefile was also added as a separate layer. The demographic data was 

downloaded as .csv files from factfinders, which were processed in Excel to make the 

geoids match the geoids in census tract. 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. There was a problem 

when I was trying join the census tract table to the data tables. The geoids of census 

tract are texts but the geoids in tables of data are numbers. In order to match, I created 

a new field in census tract and calculated this new field to equal the numbers in this 

field to the geoids of text format. By creating a new field of geoid with the format of 

number makes the rest of my “joining tables” work so much easier. Because I can 
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directly use the data downloaded from factfinder.  

Because there is a comparing process in this paper, I have to get the shapefiles of 

the EXPO line phase1 route and EXPO line phase2 route and also the shapefiles of 

stations along the line. The problem here is that there is no access to shapefiles of the 

route and stations for EXPO line phase2. I tried to contact the person in Metro 

through Emails, but he also doesn't have the shapefiles because the phase2 is still 

under construction. So I use the technic of digitizing line features and point features to 

manually draw the route and stations. 

In order to display the comparative maps for each line on each of the four 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. 
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4. Phase 1 and phase 2 analyses. 

Ethnicity and race composition:  

 

As the map shows, the blue points here represent the stations of phase1. The 

black people mainly inhabit in the region from La Cienega station to Vermont station. 

The stations are mostly set up at the intersection of major streets. And most of them 

are set up at the points of transiting from higher income area to lower income area. 

Like the Culver City station is at the transition point from 7.2%-14.6% to 1.8%-7.1%, 

La Cienega station is at the transition point from 44.1%-73% to 14.7%-24.8%, 

Farmdale station, Crenshaw station and Western station are at the transition point 

from 24.9%-44% to 44.1%-73%, furthermore, Vermont station is at the transition 

point of three levels of 24.9%-44%, 14.7%-24.8% and 1.8%-7.1%. La Brea station 

and is at the transition point of three levels of 44.1%-73%, 24.9%-44% and 

14.7%-24.8%. From my opinion, this is because if the stations are set up at the place 

among the areas with the same income level the stations will not be able to attract 

marginal passengers from other income level because of the distance. 

If there were a station set up at the intersection of Arlington and Exposition 

Boulevard. It would be more convenient for residents to take the train. In this case, 

the ridership of the phase 1 may increase. 
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The set up rule of stations can also be applied here. Because this map shows the 

percentage of Hispanic and Latino, so it is more convenient to observe the 

concentration of Hispanic or Latino. Almost 60% areas have above 50% Hispanic or 

Latino. Combined with the distribution of Black people, those areas have low 

percentage of Hispanic or Latino usually has large volume of Black people. The 

surrounding areas along the phase1 have a large residential proportion of Latino and 

Black people. 
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First, the setup rule of stations can also be applied here. Like the setup of Palms 

station, Westwood station, Sepulveda station and 17th St station. 

The distributions of Black people and Hispanic/ Latino overlap a lot. They inhabit 

in two major regions, one is the downtown of City of Santa Monica and the other is 

Culver City. 
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Household Income 

 

According to the countywide survey in the first part indicates that the people with 

low income, which mostly are Black, Hispanic and Latino, inhabit in the surrounding 

region along the EXPO line. In this smaller scale, there is a difference of income 

distribution within the low-income people. Regions from Western station to Culver 

City station, people have higher income than the regions from Western station to 7th 

Street station. This is linked to the suburbanization because people with higher 

income usually reside far away from downtown.  
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Similar to the countywide map, the income of residents is higher north of the 

railway and south of the railway. The residents in the middle have lower income. The 

setup of rail way follows the pattern of low-income residents.  

Public Transit 

 

First, the distribution of the stations is usually at the place with large public 

transit using population. Like the La Brea station, Crenshaw station, Western station, 

Pico station, Vermont and USC station. Most of them are at the transition point of 

356-952 to 208-355. 

Second, downtown has a huge demand for public transportation. Mainly because 

of the congestion and high population density.  
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The purpose of phase2 is to link the City of Santa Monica to the downtown of 

City of Los Angeles. 

Prediction of the ridership of EXPO line. 

 Area selection: 
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Emerged area is the people will most likely use the EXPO line. The population in 

these areas will be the potential ridership of EXPO line. Open the table of emerged 

area, right click the column we can see the statistics of the population column. 

According to the number, total population of the surrounding area of EXPO line is 

317080. That’s a simple estimation of the ridership. 

 

5. Conclusions 

First, the main goal of building the light rail and creating the public transit system 

is to serve the low-income residents. And divert people from their cars. 

Second, the demand of surrounding areas for public transit is large in a county 

scale. But in a smaller target area scale the demand of residents who live near 

downtown for public transit is larger. 

Third, the surrounding areas of EXPO line phase 2 have higher household income 

and low population to take the public transit. The main goal of the extension is to fill 

the vacancy of the railway system by connecting the west of Los Angeles. 

Finally, when we are choosing the route and stations of a railway. The route 

usually follows the pattern of low income. The setup of railway stations tends to have 

the characteristic of locating at the transition points of different level of incomes and 

population densities. It will probably attract more marginal passengers so that the 

ridership of the railway will increase. 

6. Limitation 

I tried to find the land use map for analyses, but it’s really hard to find the 

categories that I want. The colors have to match the color-using rules in Los Angeles 

County. With the map of land use, I can do more comparisons about the residential 

types between the two phases. Because I believe there is definitely a link between the 

preference to use public transit with household type like multi-family or 

single-family. 
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