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1. Introduction 

 Public transportation systems are essential to communities, but people have difference 

ideas toward public transits. Some people love it, others hate it, and still others worry about it. 

People worry because they think that public transit might change their communities too much; 

they assume that their current life style might be changed. This fear, even though it is not 

explicitly stated, works as an impediment for public transportation projects. People have rights to 

decide what they want in their communities. However, is the fear based on reasonable grounds or 

is it just a myth? Are the changes really happening?  

 In 1980s Southern California Rapid Transit District (SCRTD) planned a subway line 

passing through Wilshire corridor (Metro, 2015). However, oppositions from communities made 

SCRTD change the plan. The line divided into two lines, the Red and the Purple lines. The Red 

connects Union station and North Hollywood. It began its full operation in 2000. However, only 

a small portion of the Purple line was built (from Wilshire/Vermont to Wilshire/Western), and 

the rest of the part (from Wilshire/Western to Westwood) was remained only as a plan. After 

Measure R was passed in 2008, the rest of the Purple line was brought back. Now it is under 

construction. Even though the construction has started, some people are still opposing the 

project. They believe that the Purple line would have negative impacts on their communities 

(Curbed LA, 2012). 

 This paper compares the communities that have a transit line and that do not. The 

characteristics (income, ethnicity, homeownership rate, and public transportation usage) of 

communities are considered. There was no previous dataset ready for this research. So 

geographic analysis tool (GIS) is used to create one. By using GIS, this paper compares not only 
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the community profiles but also the changes that have happened after the Red line started 

operation. 

. 2. Data and Methodology 

 Census data and Shapefiles from Metro were used as main data sources. The impacts of 

public transit are limited to small distance; a quarter or a half mile radius (Hess & Almeida, 

2007). So Block Group level datasets were utilized. 

 Census data: Among 5 datasets that provides Census Block Group level data, 4 datasets 

(2013 ACS 5-year estimates, 2010 SF1 100% Data, 2000 SF1 100% Data, 2000 SF3 

Sample) for the Los Angeles County were used as main sources.  

 Shapefiles: Block Group Shapefile provided by Census Bureau was used. For the Red 

line, Shapefiles from Metro were used. However, since there was no Shapefile for the 

Purple line, Shapefiles for the line and station were created through digitizing. 

 Basemap: Light Gray Canvas was used as a Basemap. Since the color of the Basemap 

stood out too much, only reference information was turned on.  

 To consider only the communities within half miles from the stations, a new Block Group 

Shapefile that covers only the interested area was made by using “select by location” function.

 To visually show the community profile, choropleth maps were used. The maps were 

created for indicators that represents the economic condition of a community (income, 2013; 

homeownership rate, 2010), and social condition (diversity, 2010; public transportation usage, 

2013). Non-White population ratio of a community was used as an indicator for a diversity. After 

the Census data were integrated into the Block Group Shape file through “join” function, the 

necessary information (e.g. non-white population ratio) was calculated using Field Calculator.  

 Choropleth maps showing the changes of the communities (before and after the Red Line 

operation) were also made.  Attribute tables from two periods were joined into the same Block 

Group Shapefile. Then, the changes were calculated by Field Calculator.  

 To statistically compare the communities, statistics function embedded in an attribute 

table was used. To get statistics on the study areas, “select by location function” was used before 

using the statistics tool. Also, “select by attribute” function was used to count the number of 

Census Block Group that have the same characteristics. 
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3. Analyses and results 

 Choropleth maps of current community characteristics show that there are meaningful 

differences between communities. Those differences are aligned with the people’s idea that 

public transit would decrease homeownership rate and community median income, and increase 

diversity and public transit usage ratio.   

 

Figure 1 Homeownership rate around Metro Red and Purple Lines 

 Figure 1 shows 2010 homeownership rate of each Census Group. Communities around 

the Red line have relatively low homeownership. The average homeownership rate of Red line 

communities (Red Group) is 9.7 and that of Purple line communities (Purple Group) is 27%.  

 The two groups are different in other indicators, too. For diversity, Red Group has 55.1% 

non-White population while Purple Group has only 37.1% (see figure 3). Red Group also has 

lower income level (Red: $37,760, Purple: $79,328; figure 4) and uses public transportation 

more (Red: 26.3%, Purple: 3.3%; figure 5). 
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 However, there is a possibility that special nature of the downtown area distorts the 

statistics. Unlike other communities, downtown has relatively high development density and has 

experienced dramatic change after 1999 adaptive reuse ordinance was adapted (Bullen & Love, 

2009). If the two groups are compared excluding downtown area (see figure 2), the gaps between 

the two groups decrease. But there are still meaningful differences.  

 

 

Figure 2. Comparison Area 

 

Figure 3Diversity 

 

Figure 4 Household Income 

 

Figure 5 Public Transportation Usage Rate 

 

 Recent data only show that the two groups are different. There can be many reasons 

behind this differences. To see the effects of public transit, a longitudinal analysis is needed. For 

this purpose, characteristics of the community before the Red line operation (2000 dataset) are 

compared to recent characteristics (2010 and 2013 datasets). When doing the statistical analysis, 

downtown area is excluded. There are two reasons for the exclusion.  As mentioned before, the 
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downtown has a different characteristics from the other areas. Furthermore since downtown 

segment of Red Line started operation in 1993, downtown might already have gone through 

many changes by 2000.  

 The results of the analysis are interesting. People who opposed the Purple line might have 

thought that the transit lines are associated with the homeownership rate decrease and diversity 

ratio increases. However, the analysis shows that indicators moved to the opposite directions. 

The homeownership rate of the Red Group increased a little bit (0.1%p), while that of the Purple 

Group decreased 1.45%p (figure 6). The diversity of the Red Group decreased by 4.9%p, while 

the diversity of the Purple Group increased 1.73%p (figure 7). 

 

 

Figure 6 Homeownership Rate Change 

Average Change - Red    :   0.1%p (2000: 13.3%, 2010: 13.4%) 

                             - Purple: -1.4%p (2000: 28.4%, 2010: 27.0%) 
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Figure 7 Diversity Change 

Average Change - Red    : - 4.8%p (2000: 43.5%, 2010: 38.7%) 

                             - Purple:   1.7%p (2000: 35.4%, 2010: 37.1%)   

 

 

Figure 8 Income Change 

(Average Change) Red: $16,363 Purple: $21,513 

  

 

Figure 9 Public Transit Usage Change 

(Average change) Red: 2.0%p, Purple: 1.1%p 
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 In 1999 the median income of the Red Group was 48.5% of the median income of the 

Purple Group; in 2013 the ratio increased to 56.0% (figure 8). Only in the public transit usage 

ratio the statistics shows what people expected. But it was not as large as expected. The ratio 

increased 2%p for the Red group, and 1.1%p for the Purple Group (figure 9). Considering the 

money invested for the Red line, 2% is not large enough. 

 However, the situation is more complicated than it looks. In homeownership rate change 

map (figure6) the Red Group has many blue colored Block Groups. These are the Block Groups 

that the homeownership rate decreased. Statistics shows that the homeownership rate decreased 

in 15 Block Groups (34%) out of 44 Purple line Blocks Groups, while the homeownership 

decreased in 34 Block Groups (56%) out of 61 Red line Block Groups. Even though 

homeownership rate increased in Red line communities, the homeownership rate decreased in 

more than half of the Block Groups. 

4. Limitations 

 The biggest challenge for this analysis was the geographical mismatch between the 

interested areas and the attainable data. For the correct analysis, only the household that are 

within a half mile buffer from the transit station should be considered. However, since the 

smallest dataset that can be attained is the Census Block Group, areas that does not belong to a 

half mile buffer are included. As figure 10 shows, there is significant difference between the 

Census Block Groups (blue areas) and the half mile buffer areas (red circles).  

 

Figure 10 Half Mile Buffer and Half Mile Block Group 

 

Figure 11 Block Groups Missing Data 
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 Incomplete datasets are also a problem. For some reason, 2000 SF1 100% and 2000 SF3 

Sample Datasets are missing information for some Census Block Groups. This Groups are 

marked Red in figure 11. Almost a third of the whole areas do not have the necessary 

information, making the analysis inaccurate. 

 ArcGIS software was an issue. If the data files created through ArcGIS could be exported 

to Excel, more advanced analysis such as correlation analysis would have been possible. ArcGIS 

need to either add more analytical functions or increase compatibilities with other software. 

4. Conclusion 

 A case study on Los Angeles Metro Red and Purple lines shows that public transportation 

not always changes communities in the way that opponents of public transportation think. Thee 

opponents believe that public transportation will decrease the homeownership rate and increase 

the diversity. Even though current conditions seem to match with the ideas, longitudinal analyses 

tell different stories. For the communities that Red line is passing through, homeownership rate 

has increased and diversity ratio has decreased. For the communities that Purple line is planned, 

homeownership rate has decreased and diversity ratio has increased.  

 However, since in-depth analysis shows complicated results and this research has 

limitations it cannot be said that public transportation has no effect on community profiles. What 

can be argued is the fact that there are other factors which determine community profiles. A 

research on communities after the Purple line starts operation would give more meaningful data. 

Also, similar analysis on other geographic areas would be used as supplements. 

 There are many myths in the planning field. Some of them might be true and should be 

considered seriously. Others might be groundless, and should be disregarded. Planners should be 

well aware of this. GIS analysis might give planners a chance to test the myths. If there is 

something that is uncertain, then test it. We have much more powerful tool than our predecessors 

once had.   
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