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Problem / Question 

In the city of Los Angeles, have public libraries been established in the most needed places? 

What kinds of neighborhoods are served by public libraries? Are there any neighborhoods that 

need a public library but do not have one yet? 

 

A public library serves its neighborhood by providing free access to various resources to gain 

information and to entertain. Almost every library has collections and resources that meet the 

needs of people of different ages, and public libraries are specifically engaged in providing 

valuable resources to educate and empower children. It is convenient for community members to 

access books, magazines, free Internet, and research guides if there is a public library located in 

their neighborhood.  

 

However, due to resource limitations, it is important to make sure that public libraries are located 

in the right places, which means places that most need the services of public libraries. Generally 

in the United States, public services should primarily cover communities with high population 

density or with moderate and low income levels. People who cannot afford to buy books or use 

the Internet can access such resources for free at the public library. Libraries also provide an 

open study environment that can encourage children to cultivate an interest in reading and finish 

their homework if they don’t have good conditions for studying at home. Therefore, public 

libraries play important roles in low-income communities. 

 

Therefore, the objective of this project is to evaluate whether most public libraries in Los 

Angeles are located in high-population-density communities rather than low-population-density 



communities and whether they are located in moderate- and low-income communities rather than 

high-income communities. The project will evaluate the locations of public libraries along with 

community demographic indicators by making maps to combine these data using ArcGIS. 

 

Data Used 

The objective of this project is to test whether public libraries, which are limited in number, are 

provided in the neighborhoods that most need them. Therefore, two kinds of data are required for 

this project: data on public libraries’ locations and data on demographic indicators of 

neighborhoods. 

 

! Location of Public Libraries 

This project focused on the LA County area, but using the county as a research sample might not 

generate an accurate result because it is too big, with an area of 4,752 mi² and population of 

more than 10 million. The demographic data vary significantly in different cities of LA County, 

which would make it difficult to generate a fair research result. Therefore, in this project I chose 

to focus on the public libraries located in the city of Los Angeles. Many of the neighborhoods in 

this city tend to have moderate and low income levels, which makes the city a perfect fit for this 

research. According to the Census Bureau, the median household income is only $49,497, which 

is approximately 16% lower than the state median.  

 

! Demographic Indicators of Neighborhoods 

First of all, this project will use census tracts to represent neighborhoods. For each neighborhood, 

there are four types of demographic data that will be used to make map layers: total population, 



population under 18, median household income, and percentage of high school graduate or 

higher of persons age 25+. Showing this demographic information for each neighborhood can 

test whether public libraries are located in the right places, meaning neighborhoods with high 

population, low income level, and low education level. Therefore, each type of demographic data 

will be combined with the locations of libraries to create maps. 

 

Data Sources and Processing 

● Location of Public Libraries 

These data are downloaded from the Los Angeles County GIS Data Portal, a shapefile that 

contains all the locations of public libraries in LA County shown as points on a map. 

● Census Tract of LA County 

Census tract shapefiles are downloaded from Tiger Shapefiles. I downloaded the California 

Census Tract data, used the define query “COUNTYPE = 037” to extract the data of LA County, 

and exported the data to make a new layer. Then I deleted the water polygons on the map using 

editor tools. 

● LA County Subdivisions 

These data are downloaded from Tiger Shapefiles. I combined this layer with the census tracts of 

LA County to get the census tracts of the city of Los Angeles. 

● Demographic data 

All demographic data were downloaded from American FactFinder by using an advanced search 

for census tracts in LA County. After deleting irrelevant data, only valuable data were kept and 

saved in Excel format. All of the GEOid2 were saved in number type instead of text type, and 

only one column showing the name of data was kept. 



Data Combination 

! Step One:  

Added the layer of LA County census tract and LA County subdivisions, then used 

geoprocessing to clip census tracts for LA City. 

! Step Two: 

Added a layer of LA County public library locations and a layer of the Los Angeles City Census 

Tract. Used geoprocessing to clip public libraries inside LA City. 

 



 

! Step Three: 

Added a table of the total population in LA County and joined the table to the census tract layer 

based on GEOid2. Then I made a choropleth map of the population using graduated colors to 

show different levels of population. 

Processed the other demographic tables the same way. 

! Step Four: 

Used selected by attributes for census tract layer and selected by location for public libraries 

layer to count the number of public libraries in neighborhoods by different population range. 

Then calculated the density of public libraries and made a table to show the information. 

Processed the other demographic layers the same way. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Conclusion: 

1. High-population neighborhoods has high density of public libraries.  

As indicated by Figure 2 and Table 1 below, neighborhoods with a population lower than 4500 

also have low density of public libraries. For neighborhoods with a population from 4501 to 

11298, the density of public libraries is over 0.13, which is relatively high.  

 

However there are still some places with a population over 5,500 that do not have a public 

library around.  There are only 8 out of 52 neighborhoods whose population are over 5,501 have 

a public library in neighborhood. These places could be the next choices for building public 

libraries. 

 

The result indicates that public libraries are centered in high population neighborhoods, enabling 

the limited resources of public libraries be accessible to a large amount of people. 

 

Population	  Range	   No.	  of	  Neighborhoods	   No.	  of	  Public	  Libraries	   Density	  (No.	  of	  Public	  Libraries	  
/	  No.	  of	  Neighborhoods)	  

0-‐2500	   84	   6	   0.07	  
2501	  -‐	  3500	   219	   20	   0.09	  
3501	  -‐	  4500	   188	   15	   0.08	  
4501	  -‐	  5500	   127	   16	   0.13	  
5501	  -‐	  11298	   52	   8	   0.15	  

Total	   670	   65	   0.10	  
Table 1: Count of Public Libraries in Neighborhoods by Population 

 

 

 



 

 

 

 

 

 



2. Figure 3 proves that most public libraries are located in moderate- and low-income 

neighborhoods.  

 

As seen of Figure 3 below, it is clear that most public libraries are located in neighborhoods 

whose median household income is below $60,000. In fact, 70% public libraries are located in 

these neighborhood.  

 

For some middle class neighborhood, whose median household income is between $90,000 and 

$120,000, the density of public libraries is high. But high income level neighborhood (over 

120,000) barely has public libraries in neighborhood. The result is consistent with the objective 

of establishing public libraries to provide free resources for people who cannot afford them.  

 

Income	  Level	   No.	  of	  
Neighborhoods	   No.	  of	  Public	  Libraries	   Density	  (No.	  of	  Public	  Libraries	  

/	  No.	  of	  Neighborhoods)	  

$10,290	  -‐	  $	  40,000	   320	   27	   0.08	  
$40,000.1	  -‐	  $	  60,000	   151	   19	   0.13	  
$60,000.1	  -‐	  $	  90,000	   127	   11	   0.09	  
$90,000.1	  -‐	  $	  120,000	   41	   5	   0.12	  
$120,000.1	  -‐	  $	  227,014	   31	   3	   0.10	  

Total	   670	   65	   0.10	  
Table 2: Count of Public Libraries in Neighborhoods by Income Level 

 



 

 

 

 

 



3. There is a slight positive relationship between public library locations and 

neighborhoods’ percentage of children in the population. 

 

Figure 4 shows that the most public libraries are located in neighborhoods where more than 15% 

of population is made up of children less than 18 years of age. However, the relationship is not 

very strong, as some libraries’ neighborhoods have very low percentages of children (less than 

10%). 

 



4. Educational level may not be an indicator for the choice of public library location.  

 

Figure 5 and Table 3 below shows the distribution of public libraries and neighborhood 

education level (represented by the percentage of people who have a high school diploma or 

higher level of education). Although 5 neighborhoods with the lowest educational level tends to 

have the highest public library density (0.20), the sample is too small to prove any theory.  

 

Thus there is no strong evidence to indicate that there is a relationship between public library 

location and neighborhood education level.  

 

Educational	  Level	   No.	  of	  
Neighborhoods	   No.	  of	  Public	  Libraries	   Density	  (No.	  of	  Public	  Libraries	  /	  

No.	  of	  Neighborhoods)	  
22.4%	  -‐	  30%	   5	   1	   0.20	  
30%	  -‐	  50%	   122	   8	   0.07	  
50%	  -‐	  70%	   192	   20	   0.10	  
70%	  -‐	  90%	   165	   13	   0.08	  
90%	  -‐	  100%	   186	   23	   0.12	  

Total	   670	   65	   0.10	  
Table 3: Count of Public Libraries in Neighborhoods by Educational Level 

 

 



 

 

 

 

 

 

 



Above all, this project proves that most public libraries in the City of Los Angeles are located in 

the “right” place, meaning neighborhoods with high population level and low income level. 

However, there is no strong evidence that the location of public libraries depends on the 

percentage of children in the neighborhood or education level. The two primary indicators, 

population and household income level, can be strongly dependent of public library locations. 

 

Therefore, the public libraries function to serve a large number of people within their 

neighborhoods and are accessible for low-income people who want to read, conduct research, 

and find entertainment.  

 

Research Limitation and Further Improvement 

The result of this project shows there is no relationship between education level and public 

library location. However, education level can be related to a series of issues, including income 

level, school resources, race, parents’ education level, and criminal rate in the neighborhood. 

Therefore, the result of this project might not be accurate because the research did not exclude 

other indicators.  

This project also does not consider the impact public libraries have on their corresponding 

neighborhoods. The project could be improved by determining the socioeconomic changes in 

neighborhoods that correspond to the establishment of public libraries. The research would be 

significantly complex because it would require knowledge of data on the establishment of public 

libraries and a large number of case studies of each neighborhood. 

 


