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Introduction 
 

Across Los Angeles City’s sprawling 502 square miles, almost 2 million workers walk, 
bike, drive, or take public transit to commute to their jobs. Although commuters have a wide 
range of options to get to work, 77.9% of individuals drive to work and only 9.7% utilize public 
transit (U.S. Census, 2017). Moreover, because many people drive, traffic congestion is one of 
the most severe problems people are concerned with Los Angeles City. According to a report 
from Reason Organization (2018), Los Angeles topped the list of the world’s most gridlocked 
cities for six consecutive years. The study indicated that in 2017 drivers spent an average of 102 
hours in congestion during peak periods. Adding to this, Reason Organization argues that 
congestion causes air pollution and then decreases the level of people’s life quality.  

 
However, Los Angeles owns one of the country’s best public transportation networks, 

including subways, buses, shuttles, and light-rail in nearly every corner of the Los Angeles area. 
According to Metro Facts (2018), 13,978 bus stops are covering 1,479 square miles service areas 
in LA county, and 165 bus routes are directly operated and contracted. Furthermore, 93 rail 
stations are established to serve 98 miles distance, including four light rails and two subways. 
Considering the issues of traffic congestion and bad air quality, taking public transit is a good 
option for commuters and can benefit communities by reducing air pollution.  

 
By using GIS mapping, this paper will analyze the relationship between bus and rail 

stops, population density, and general plan land use in Los Angeles City. Public transit’s broad 
reach helps to revitalize business districts, allows employers to get larger workforces, and 
increase property values. On an individual level, it also saves money and provides people with 
various choices and job opportunities. Therefore, this study analyzes Los Angeles existing public 
transportation system in order to make needs assessment that will increase available bus and rail 
routes in high needs regions by using data regarding population density and land use plan.  

 
Data Selection 
 
Census Tracts 2010 Population Shapefile (2019). Population Total of Los Angeles City. 
Retrieved April 10, 2019, from Los Angeles GeoHub Open Database. 
 
General Plan Land Use Shapefile (2019). General Plan Land Use (GPLU) of Los Angeles City. 
Retrieved April 10, 2019, from Los Angeles GeoHub Open Database.  
 
Bus Stops Zip file (2019). BusStops1218 of Los Angeles County. Retrieved April 10, 2019, from 
Metro GIS Database. 
 
Rail Stations Zip file (2019). All Stations 316 of Los Angeles County. Retrieved April 10, 2019, 
from Metro GIS Database.  
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Layout Distribution and Analysis 
 
Figure I.  The Population Density of Los Angeles City 
 

 
 

According to Census Tracts Population data (2019), the deeper color the tracts have, the 
larger population one region has. As shown in Figure I, the population size of eleven tracts are 
between 6,548 and 7,946 with light brown, and one central tract with deep brown has the largest 
population that is over 7, 947. Moreover, the population size between 5,159 and 6,548 are most 
concentrated on the northwest areas with orange color. Conversely, west areas have the least 
population that is under 3,748 with yellow.   
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Figure II.  Distribution of Bus Stops in Los Angeles City 
 

 
 

Figure II shows the distribution of bus stops in LA city. Because the original data is from 
Los Angeles County, the first step is to use clip tool to select data that matches to population 
regions, and then click buffer tool to set up service radius as 0.25 mile. It can be seen from the 
map that the most concentrated bus stops are in the eastern regions, while the lowest number of 
bus stops happens in the west regions. In addition, there are also many bus stop routes through 
the northwestern regions. Combined with population density, a rough relationship between these 
two factors can be speculated that the larger population one region has, the more concentrated 
bus stops were built. However, in the south part of the city, the light brown area with a 
population size that is between 6,548 and 7,946 did not have bus stops routes. Overall, the 
relation between population density and bus stop routes are probably reasonable and positive.  
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Figure III.  Distribution of Rail Stations in Los Angeles City 
 

 
 

Because the original data of rail stations are from Metro in Los Angeles County, data 
selection for Los Angeles City is necessary. The first step is to use the clip tool to select data that 
matched to the population regions and then is to click the buffer tool to set up a service radius as 
0.5 miles. As shown in Figure III, the most central distribution of population is in the center of 
Los Angeles City while there is no rail station. Similarly, it also happens in the northwest areas 
that accommodate over 6,548 individuals without rail station establishment. However, most rail 
stations are concentrated on the east part of the city and then expand to the west, north, and 
northeast regions. Thus, the relation between population density and rail station constructions is 
not as clear as the bus stops.  
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Figure IV.  General Plan Land Use in Los Angeles City 
 

 

As we can see from Figure IV, general land use plan for Los Angeles City is focusing on 
five purposes: Commercial (red areas), Industrial (pink areas), Open Spaces (light yellow areas), 
Residential (includes both multiple family and single family with same deep yellow color areas), 
and Public Facilities (green areas). Specifically, the most substantial regions are used to build 
residential communities except the west part on the left of the map. In addition, commercial 
activities are most concentrated on the northwest part while public facilities region is sporadic. 
Considering residential, commercial, and public facilities regions are where individuals often 
take ordinary activities in daily life, the assumption is made that these regions would build public 
transit for people’s convenience.  
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Figure V.  Bus Stops & Land Use Overlap in Los Angeles City 
 

 
 

 
Based on the assumption made in Figure IV, this map displays the distribution of bus 

stops in Los Angeles City overlapping with the land use. Data selection steps for bus stops are 
the same as did in Figure II. As displayed in Figure V, bus stops are concentrated on the east part 
of the city where the primary purposes of land use are for residential, commercial and industrial. 
Similarly, bus stops were built in the northwest regions where land are primarily used on 
commercial, residential, industrial and public facilities purpose. Conversely, in the west part of 
the city, open space occupies the majority of land, but there are nearly no bus stop routes. Thus, 
the relationship between land use and bus stop establishment is probably positive and clear.   
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Figure VI. Rail Stations & Land Use Overlap in Los Angeles City 
 

 
 

Based on the assumption made in Figure IV, this map displays the distribution of rail 
stations in Los Angeles City overlapping with the land use. Data selection steps for rail stations 
are the same as did in Figure III. Similar to bus stops, we can see that rail stations are also 
concentrated on the east part of the city where the main purposes of land use are residential, 
commercial and industrial in Figure VI. However, in the northwest part of the city, there are 
nearly no rail stations even though land use is various including commercial, residential, public 
facilities, and industrial purposes Thus, the relationship between land use and rail station 
construction is not clear.    
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Conclusion 
 

Based on the GIS analysis, bus stops establishment show us a roughly positive 
relationship associated with population density and land use. The larger population size one 
region has, the more bus stops would be built. Similarly, the more regions that are used to 
commercial, residential, and public facilities purposes, the more bus stops would be built. 
However, rail stations construction does not show a clear relationship with population density 
and land use in the city of Los Angeles.  

Los Angeles is shifting from transit-oriented development to transit-oriented 
communities, which is an essential concept transfer related to transportation investments, land 
use and development of Los Angeles (Dylan Jones & Jaymes Dunsmore, 2019). To recognize the 
current distribution of rail stations and bus stops is vital for the planner to properly design new 
public transit routes combined with general plan land use and population density in each region. 
More importantly, public transit can reduce air pollution and alleviate the burden of traffic 
congestion at the rush hours. Metro also start transit programs such as Airport Metro Connector 
and Smart Bus project to provide convenient, safe and economical service by advanced 
technologies. Therefore, based on the analysis of land use and population density variables, how 
to distribute bus stops and rail stations still requires further study due to consideration of other 
variables and complexity of concepts shift.  

Data Limitation 
 

When collecting data to create population density map of Los Angeles City, there is no 
specific data of population total for each region in the city of Los Angeles, and the population 
data from Los Angeles GeoHub Database is probably not accurate enough to display actual 
situation in the recent years. Moreover, the data of bus stops and rail stations are gathered from 
Metro in Los Angeles County rather than directly from Los Angeles City. This issue causes the 
problem that the radius of the service range could be inaccurate when using buffer and clip 
function to select data because there are no active references. Finally, because in some areas, 
transit is serving areas with many business districts with few residents. This fact could make the 
data confuse and as a result, the relationship between bus stops and land use plan is not clear.  
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Appendix 
 
Figure II: Distribution of Bus Stops Zoom In - 1 

 
 

Figure II: Distribution of Bus Stops Zoom In -2 
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Figure V: Bus Stops & Land Use Overlapping Zoom In -1 
 

 
 
Figure V: Bus Stops & Land Use Overlapping Zoom In -2 
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Figure VI: Rail Station & Land Use Overlapping Zoom In  
 

 


