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1. Introduction 

Pedestrian fatalities have been one of the major factors in the total traffic collisions across various 

cities. According to the city department of transportation, more than 200 people are killed every 

year in accidents of whom nearly half of the people are either walking or cycling. In fact, traffic 

collisions are the leading cause of death for children in Los Angeles. Therefore, this project aims 

to analyze the variation in pedestrian collision number and pattern from 2015 to 2018. The project 

is focused on the cities of Los Angeles County and will map the pedestrian collisions from 2015 

to 2018. 

It also considers the impact of various factors on the collision rate. Factors such as median income 

of the region, population density, area and the senior population have been known to have an 

impact on the type and number of collisions. Therefore, these factors have been taken into 

consideration and their impact on the regions has been mapped as well. 

Pedestrian collisions being an alarming number over the years, pushed some of the city 

departments of transportation to initiate projects focused on reducing the pedestrian fatalities. 

Vision Zero is a traffic strategy that seeks to prevent all traffic deaths. It started in Sweden and is 

being adopted by many cities across the USA. Los Angeles, San Francisco and San Diego are 

some of the cities that have adopted Vision Zero. It aims to eliminate the traffic fatalities by making 

the environment more walkable and safer for the pedestrians. Through this project, we also aim to 

analyze the effectiveness of the Vision Zero program in the cities where it has been implemented. 

2. Data and resources 

This project required annual pedestrian collisions data of Los Angeles county from 2015 to 2018, 

which can be found in Transportation Injury Mapping System of UC Berkeley 

(https://tims.berkeley.edu). This system can provide details of pedestrian collisions cases, but we 

have no access to the summarized data in this system. Since this system can map every city’s 

pedestrian collisions data and count the number of cases automatically, we mapped collision data 

of all the cities in LA county from 2015 to 2018, then recorded the number of cases manually in 

excel sheets. In the process of considering which factor could influence pedestrian collision rate 

in different cities, we came up with many factors and finally chose median household income, 

population density and percentage of senior population (>65 years), which can be accessed from 

Simply Analysis website (https://simplyanalytics.com). We exported these annual data for 2015 to 

2018 and created our own datasets. 

3. Methodology 

For our project, we collected the annual pedestrian collision count data from Transportation Injury 

Mapping Systems (TIMS) database. We used this data to record the number of cases for each city 

and create a new excel file covering this data for every year from 2015 to 2018. We also obtained 

the map for cities of LA county from Professor Waite’s website. We joined the excel file with the 

shapefile of LA county cities and mapped the pedestrian collision data for every year from 2015 

https://tims.berkeley.edu/
https://simplyanalytics.com/
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to 2018. Thus, we obtained four maps to compare the pedestrian collisions for the cities of LA 

county.  

We also considered the impacts of other factors on fatality rates and wanted to analyze their effect 

too. For this, we obtained data for population density, area, median income and senior population 

in the area from Simply Analytics. We created separate files for each and joined them with the 

excel file created earlier. We normalized the pedestrian collisions by population, area, income and 

senior population of the area and added it as another layer to the map. We joined this data to the 

cities of LA county to obtain the impacts of the factors selected. Thus, we obtained maps focusing 

on the factors affecting pedestrian collisions from 2015 to 2018. 

4. Analysis 

(a) Analysis by population 

Figure 1 shows maps displaying the number of collisions in the different cities of LA county from 

2015 to 2018. Los Angeles, Santa Monica and Long beach are among the cities with the highest 

number of fatalities. And as can be seen, the regions with the highest number of collisions do not 

change much over time. This may be because all these regions have high population density as 

well as are spread over large areas. Hence, it is obvious for these areas to have a higher fatality 

rate than the other cities. Therefore, we further take into consideration some of the factors that 

might impact the pedestrian fatality rates.  

Figure 2 shows maps displaying the number of collisions per 10,000 of population of the city. As 

can be seen from the maps, even after normalizing the number of collisions with the population 

the regions among the highest collision rates hardly change over the years. This shows that the 

number of collisions in the city is proportional to the population of the city and maybe some other 

factors are required to be considered as well.  
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Figure1. Mapping pedestrian collisions for the year 2015, 2016, 2017 and 2018 for LA county 
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Figure 2. Mapping of pedestrian collisions by population for 2015, 2016, 2017 and 2018 
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(b) Analysis by Collision Density 

Number of pedestrian collisions can reflect the collision situation of an area from a perspective, 

but it also has some limitations. Some cities have larger area or busier transportation activities 

which could lead to a larger collision rate, but it does not indicate the level of service for 

pedestrians in the area. Therefore, we divided number of pedestrian collisions by area of cities to 

get pedestrian collision density of each city for each year in the LA county. This indicated the 

number of annual collisions per sq. mile of the city. 

We mapped pedestrian collision density in ArcMap and outlined the cities with highest pedestrian 

collision density. By comparing distribution of pedestrian collision density of cities and cities with 

highest collision density in Los Angeles county from 2015 to 2018, we found that although 

collision density distribution maps for these 4 years are very similar, the cities with highest 

collision density are different every year. So, we analyzed collision density for each year from 

2015 to 2018. 

  

Figure 3. Mapping pedestrian collision density of Los Angeles county in 2015 and 2016 
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Figure 4. Mapping pedestrian collision density of Los Angeles county in 2017 and 2018 

Factors such as population density, income level and senior population of area which could 

possibly influence the collision density were considered for the project. To sum up, high 

population density may incite higher possibility of pedestrian collisions because of the higher 

possibility of conflicts between pedestrians and vehicles. Income level of an area might also affect 

the pedestrian collision rate of the area. In areas with lower income levels, people may prefer to 

walk to places or use public transit than personal vehicles. This could increase the number of 

pedestrians in the area. Also, due to people preferring walking over other modes of transport, there 

is lesser investment in the transportation infrastructure of the area. As for the senior population, 

people over 65 years of age, who have minimum mobility as compared to the other age groups, 

have been considered. These factors could thus affect collision density. 

By mapping population density, median household income and senior population data of Los 

Angeles county from 2015 to 2018, we can collect some information of cities relative to highest 

population density, lowest household income level or highest percentage of seniors among in LA 

county and create a summary chart for each year. 
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(c) Yearly analysis: 2015 

  
Figure 5. Mapping household income and seniors of Los Angeles county in 2015 

  
Figure 6. Mapping population density and zoom in details of Los Angeles county in 2015 
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Chart 1. 2015 cities data summary of LA County 

Highest Collision 

Density 
Lowest Income 

Highest Population 

Density 

Highest Seniors 

Percentage 

Beverly Hills Bell Bell Gardens Beverly Hills 

Hawaiian Gardens Bell Gardens Cudahy Bradbury 

Hawthorne Compton Hawaiian Gardens Cerritos 

Hermosa Beach Cudahy Hawthorne Malibu 

Huntington Park El Monte Hermosa Beach Monterey Park 

Industry Hawaiian Gardens Huntington Park Rancho Palos Verdes 

Lawndale Hawthorne Lawndale Rolling Hills Estates 

Santa Monica Huntington Park Lynwood San Marino 

 Lynwood Maywood Sierra Madre 

 Maywood   Westlake Village 

  Paramount     

Ratio 0.375 0.625 0.125 

 

The summary chart above displays all the cities with high population density, high senior 

population or lowest income levels across the county. Out of these, cities with high collision 

density along with one or more coinciding factors are highlighted and the fractions of cities with 

high collision density with other factors have been shown in the chart. Results show that out of the 

cities with the highest collision density in 2015, 3 of them have lowest household income, 5 of 

them have highest population density, 1 of them has highest percentage of senior population. 

 

37.5% of cities have high collision density in areas of low household income while 62.5% of cities 

show that collision density is high in areas of high population density. The percentage of senior 

population least affects the collision density. 12.5% of cities with high senior population have a 

high collision density.  

Similarly, analysis for the year 2016, 2017 and 2018 is shown in the charts and maps below. 
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(d) Yearly analysis: 2016 

 
Figure 7. Mapping household income of Los Angeles county in 2016 

        
Figure 8. Mapping population density and seniors of Los Angeles county in 2016 
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Chart 2. 2016 cities data summary of LA County 

Highest Collision 

Density 
Lowest Income 

Highest Population 

Density 

Highest Seniors 

Percentage 

Bell Gardens Bell Bell Monterey Park 

Hawthorne Bell Gardens Bell Gardens Beverly Hills 

Hermosa Beach Compton Cudahy Cerritos 

Huntington Park Cudahy Hawaiian Gardens San Marino 

Industry El Monte Hawthorne Sierra Madre 

Inglewood Hawaiian Gardens Hermosa Beach Malibu 

Lynwood Hawthorne Huntington Park Westlake Village 

Santa Monica Huntington Park Lawndale Bradbury 

  Inglewood Lynwood Rancho Palos Verdes 

  Lynwood Maywood Rolling Hills Estates 

  Maywood     

  Paramount     

 Ratio 0.625 0.625 0.000 

 

The chart above shows that 62.5% of cities with lowest income areas and high population density 

have high collision density while there are no cities with high senior population that show high 

collision density. 
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(e) Yearly analysis: 2017 

 

Figure 9. Mapping household income of Los Angeles county in 2017 

 

Figure 10. Mapping population density and seniors of Los Angeles county in 2017 
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Chart 3. 2017 cities data summary of LA County 

Highest Collision 

Density 
Lowest Income 

Highest Population 

Density 

Highest Seniors 

Percentage 

Bell Bell Bell Beverly Hills 

Bell Gardens Bell Gardens Bell Gardens Bradbury 

Gardena Compton Cudahy Cerritos 

Hawaiian Gardens Cudahy Hawaiian Gardens Malibu 

Huntington Park El Monte Huntington Park Monterey Park 

Industry Hawaiian Gardens Lawndale Rancho Palos Verdes 

Inglewood Hawthorne Lynwood Rolling Hills Estates 

Santa Monica Huntington Park Maywood San Marino 

  Inglewood   Sierra Madre 

  Lynwood   Westlake Village 

  Maywood     

  Paramount     

Ratio 0.625 0.500 0.000 

 

From the above table, we can say that 62.5% of cities have areas with high collision density and 

low-income households while 50% have high collision density in areas with high population 

density. The percentage of senior population does not affect the pedestrian collision rate. 
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(f) Mapping data: 2018 

 

Figure 11. Mapping household income of Los Angeles county in 8 

  

Figure 12. Mapping population density and seniors of Los Angeles county in 2018  
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Chart 4. 2018 cities data summary of LA County 

Highest Collision 

Density 
Lowest Income 

Highest Population 

Density 

Highest Seniors 

Percentage 

Alhambra Bell Bell Beverly Hills 

Bell Bell Gardens Bell Gardens Bradbury 

Bell Gardens Compton Cudahy Cerritos 

Cudahy Cudahy Hawaiian Gardens Monterey Park 

Hawaiian Gardens El Monte Hawthorne Rancho Palos Verdes 

Huntington Park Hawaiian Gardens Hermosa Beach Rolling Hills Estates 

Industry Hawthorne Huntington Park Westlake Village 

Santa Monica Huntington Park Lawndale  

 Lynwood Lynwood  

 Maywood Maywood  

 Paramount    

Ratio 0.625 0.625 0.000 

 

From this summary chart, we know that for the cities which have highest collision density in 2018, 

5 of them have lowest household income, and their ratio to the cities with highest collision density 

is 0.625; 5 of them have highest population density, whose ratio is 0.625 and there are zero cities 

affected by senior population. 

The above charts have been summarized and mean value for each of the factors affecting is 

calculated. 

 

Chart 5. Data summary of LA County from 2015 to 2018 

Year Lowest Income 
Highest Population 

Density 

Highest Seniors 

Percentage 

2015 0.375 0.625 0.125 

2016 0.625 0.625 0.000 

2017 0.625 0.500 0.000 

2018 0.625 0.625 0.000 

Mean 0.563 0.594 0.031 

 

As the summary chart shows, for the highest collision density cities, the ratio of cities with high 

percentage of senior population is dramatically lower than cities with lowest income or highest 

population density. Therefore, we can drop the factor of senior population from our analysis. As 

for factors of household income and population density, the chart showed that most of cities with 
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highest collision density are also with lowest income or highest population density. So we take 

these two factors as primarily influencing the collision density of the cities. 

To prove that factors of population density and household income influence collision density, we 

utilize SPSS to check whether collision density is related to household income and population 

density. SPSS reports are given below. 

 

Chart 6. SPSS report for correlations between collision density and household income 

 

Chart 6. SPSS report for correlations between collision density and population density 

 
The report from SPSS correlations analysis shows that significance of both correlations 

between collision density and these two factors is lower than 0.05, which means collision density 

is related to these two factors. In another words, population density and household income do 

influence a city’s pedestrian collision density. 
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5. Limitations:  

The data available for the collision from the TIMS website either gave us data for the entire county 

or for a particular city within the county. There was no excel file or shapefile available which 

represented the different cities over the county in one file. Therefore, we assembled our data by 

filtering the number of cases for each city and merging them in one file for every year from 2015 

to 2018. 

Also, there were unincorporated areas in the data and did not cover all the regions of the entire 

county. Therefore, the data is limited and does not provide a complete overview of the county. The 

complete data for the year 2019 could not be obtained and hence the changes in 2019 could not be 

mapped.  

For analysis part, because of limitation from personal ability, data resource and time, we just 

choose 3 factors to analysis. There are also many other factors that may affect city’s collision 

density and worth to study, such as vehicle ownership, annual funding that government invest to 

pedestrian protection, road network density and so on. 

6. Conclusion: 

The analysis of the maps does not show major variation in the number of pedestrian collisions for 

various cities over the years. There is no significant difference in the pattern over the county. The 

cities that had the highest collision density in 2015 still are nearly the highest cities with collision 

density. Also, the regions with low income and high population density communities continue to 

be among the areas with high number of pedestrian fatalities. The department of transportation in 

some cities of the county noticed the increased pedestrian facilities and introduced the Vision Zero 

project which works towards eliminating the pedestrian traffic fatalities. We contacted the 

department of transportation for justification of the results. When contacted, they informed us that 

since the project is still in the preliminary stage of its implementation, there is no significant 

difference visible in the pedestrian collisions over the years.  

This project found that population density and income level can influent pedestrian collisions, and 

percentage of people over 65 years old has no relationship with pedestrian collisions. Due to 

limitation of data resources, author’s ability and time, lots of further researches need to be done in 

the future. 
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https://tims.berkeley.edu/
https://simplyanalytics.com/
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