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Introduction: 
 
As the technology advances, people can count on the navigation apps to save them time by 
calculating the best route that avoids driving into congested roads. The city of Los Angeles is 
one of the cities that suffers the most massive traffic congestion in the world. With that being 
said, the high frequency of car accident occurrence has been an ongoing issue that may take 
advantage of the cloud technology to mitigate the occurrence chance. The project will dive into a 
more in-depth look at how the finding could potentially inspire the possibility of the data 
analysis. 
 
Project Background: 
 
Car Collision can lead to several serious consequences, including injury and death. According to 
the New AAA Foundation report, the Americans spend average 17,600 minutes driving each 
year. Which the number sums up to approximately 293 hours, or 12.22 days in total each year.  
“The amount of time the average driver spends behind the wheel each year is equivalent to seven 
40-hour weeks at the office”, says Jurek Grabowski, research director for the AAA Foundation 
for Traffic Safety.  Undoubtedly, people are spending a significant amount of time on the 
vehicle. As cars become easily accessible to the majority, the number of car safety concerns rise 
daily.  
 
As in the City of Los Angeles, where it has a complex transportation infrastructure, includes the 
US’s largest port complex with its great freeway and road system. People would reply mostly in 
the car as their dominant way of traveling through places. The major freeway was designed in 
the different periods, which made circulating within the different freeways more difficult as the 
drivers must quickly adapt to different driving circumstances. Including driving from wide lanes 
to narrow lanes, be aware of sharp turns and prepare for ramps that are too short and offer little 
room to accelerate up to the freeway speed. Etc. 
 
Other than the complex route system, the city of Los Angeles also suffers from a massive 
number of carload especially during the rush hour daily. Although the planning department has 
come up with different solutions to mitigate the traffic load from cars by offering express and 
carpool lanes designated for shared car commuting style, most people who live in the Los 



Angeles city still choose to drive by themselves. The chance of getting involved in the car 
accident goes up higher as there are more and more cars congested in all those different lanes in 
the city. From the google map picture at the front page, it is not hard to see how bad the traffic 
becomes during rush hours in a day. The more congestion often leads to a more significant 
opportunity for collision. 
 
Meanwhile, technology has reached a point that it can benefit people in many ways in their life. 
Navigation applications on the cellular devices have become an inseparable part in human life. 
The intelligent system collects all different data from the users’ end device and calculates the 
best route for the users that could potentially avoid the congested routes. However, when looking 
at the number of collision data retrieved from SWITRS, there is more possibility that the app 
could offer other than real-time traffic indicator and navigation application. The idea is to 
implement those collision data from SWITRS to the navigation application. When the user drives 
through particular area in the city, the cloud server reads collision data and remind the drive from 
serious injury accidents that once occurred in the past. Theoretically, the driver could be alarmed 
while driving on accident-prone land. 
 
Data Analysis: 
 
From an urban planning standpoint, the project would not focus on the technical aspect of how 
the data would be implemented into the specific application. Preferably, the analysis would start 
by looking at the collision data retrieved from the city of Los Angeles Data portal. Moreover, 
analyzing the feasibility by categorizing them into facets that focuses on the relationship between 
driver’s awareness and urban infrastructure.  
 
As we mentioned above, the project is going to focus on researching out the Car accident data 
occurred in the Los Angeles area. It will be viewed as a directional map that warns both vehicles 
and pedestrians for the potential risk. In order to get a sense of those areas where vehicle 
accidents happened the most. Ideally, the result of the project can help identify areas with the 
higher collision risk on the highway or the local street. The outcome could take advantage of the 
GIS coding tool to show accidents groups on streets, which shows areas in clusters sitting on 
traffic routes that helps the individuals to avoid/ pay extra attention to those locations when they 
drive. 
 
Data Processing: 
 
The first thing that I looked at was the Injury collision data from SWITRS (The Statewide 
Integrated Traffic Records System). Because the idea of this project is to study how the accidents 
are spread out throughout the city, which it is intended to show potential high injury risk area to 
both the drivers and pedestrians. The essential part of this project is to carefully construct a 
logical structure that helps the idea to deliver to others. For example, it requires research on the 
cause of accidents, while it was almost impossible to detect how the accident happened just by 
looking at the necessary information itself. The location information would help much for the 
cause identification so that we can better translate the data into benefiting the new alarming 
feature for the app. 
 



Next step is to carefully cultivate the data so that the location and the relative load of traffic can 
be shown, as a reference to the collision data. At the beginning of the process, my options one is 
to show the traffic load data with the collision data as the percentage figures. This way the data 
could be transformed into a thematic map that involves calculations, and after all not as effective 
as showing all the data on the map with each accident’s exact location on the map. Visually more 
appealing to the reader while watching for thousands of dots on the map, which are all accidents 
once did happen around us. When I first started, I was able to find the SWITRS data for Injury 
Collisions in Los Angeles Country from 2003 to 2012. Ideally, the data could be updated to most 
recent for the use of apps update. However, in order to claim the proposal, the slightly dated data 
would work fine. Because the data available on the portal was downloaded from the 
Transportation Injury Mapping System (TIMS) as UC Berkeley, the data processing suddenly 
become more comfortable to articulate. After downloading process is successful, the file is made 
ready to use by the institution.  
 
Along with the core data retrieved from TIMS and SWITRS, the next step for me is to research 
for the base map data that acts as the container for the collision data. Therefore, I was able to 
download the open source data from our department of commerce website. The Geography 
Division of US Census Bureau also offers ready to use shapefiles for the road and freeway 
system. Finally, I also need a county shaping data from the City of Los Angeles GIS department. 
Again, the file downloaded is also ready to use shapefile.  
 
With all those data imported into the ArcMap, the file is very messy with all that different 
information packed up for a different purpose. The first step would be to create a clear boundary 
that draws out the distinction between the county that I am working on with other areas. The 
boundary line of Los Angeles is to be used as a clipping tool for the project to clear out data that 
we do not need. After refining the primary area that the project would be focused on, it is 
important to identify different themes that are critical to the project idea. I then drafted several 
areas from the SWITRS data that would be beneficial to the discussion. Again, with everything 
visible from the SWITRS data, the graphic would be impossible to read. Then I decided to only 
show parts of the data according to the subject theme. In order to do that, I then filter out data 
that only contain information that is not relevant to the very theme specifically to each map 
respectively. However, since there are too many incidents happened within the time frame of 
2002 – 2012, I had to further enhance the graphics presentation quality by reducing the size of 
each accident data symbol and take advantage of the coloring scheme to let the map deliver the 
theme idea respectively. As shown in the following pages, the study is divided into a different 
appendix to analyze the cause and circumstances when the collision occurred. 
 
Limitations: 
 
The data certainly has some limitations on how we articulate the analysis. The most necessary 
information is not likely to be included in the survey, for example, the interview or the honest 
response on how the driver feels about the cause of the accident. It would be fantastic for the 
better of this project if there is a survey record on the victims. That said, I think the limitation 
would be primarily determined by data downloaded itself. When the data is not as 
comprehensive as we first thought before downloading, mostly we would have to think of a 
different way of analyzing the preferred subject. Although the project data was retrieved from a 



very reliable source, the geolocation of the original data is slightly off working with the other 
data downloaded from other institution. However, it does not create any trouble for this project, 
but my reaction to that was I would need to use the geoprocessing tool to readdress all those data 
from different sources.   
 
Conclusion: 
 
In conclusion, the analysis 
provides a clear insight for us 
showing the logistic condition 
when those collisions happened. 
The idea of this project is to 
inspirit people to start thinking of 
ways to mitigate the collision risk 
in those areas. If the map is 
constructed and implemented with 
the navigation software in the 
automobile or phone apps, people 
will get a notification or warning 
signs once they walk into those 
areas. Potentially updates itself 
each year if any navigation 
software adapts the map and 
operate it. 
 
However, it is necessary to claim 
that the data is most beneficial to 
the subject we have under this 
project idea, since different 
perspective may view them from 
different angles. For example, the 
sexuality map may indicate the 
sexuality influence driving 
decisions under specific 
circumstance or environmental influence.  To take the full advantage of the GIS indication, by 
studying into the geo-location of the accident, the cause may be one finding out that the building 
or advertisement signs on the surrounding location may have a mental or visual distraction to the 
female/male driver. Then there are many aspects of possibility that could happen to the driver as 
the very circumstance.  What’s more, if those drivers are all become more cautious on pedestrian 
when driving through the residential area, again with the help of our alarm system that has all the 
data result shown in the next couple page, at the very least the driver will have an awareness of 
that tragedy could happen. All in all, when we comprehend those data and finds out the “darkest” 
area on the map where contains most accidents and implement that location information into the 
navigation system. Imagine the driver drives onto the highway, and continuously reminded of the 
risk of car accidents, then the possibility of getting into a car collision would ideally be reduced.





 







GIS Maps: 
 
DRIVER’S GENDER: 
 
The map shows how the gender difference is shown over the big picture of car collision 
accidents. In the diagram, Female data, which shown in light blue is graphically greater than the 
male accident data. By analyzing the result, potentially down to each specific location where the 
accident happened, we can carefully study the surrounding area to categorize identical elements 
compared to another collision area. Gender difference may react to different route layout 
differently. For example, one can make the hypothesis that female could react to sharp turns 
differently than the male driver. 
 
PEDESTRIAN INJURIES: 
 
The pedestrian data looks at the safety issue created by car collision. From the diagram, it shows 
a significant difference between the downtown area and the suburban area. Korean town area 
connecting downtown to the western counties has much less injury accident compare to the 
south. The data could be implemented into both pedestrian and driver’s smartphone device for 
the alarm purpose. 
 
INJURY FROM COLLISION vs FATALITIES: 
 
From the injury map, we can see that most of the collision accidents recorded involve driver 
injury conditions. However, there are some areas shown in red, which represents collisions 
without people injury. The distribution of those red dots is less likely on the highway and mostly 
spread out on the residential or commercial areas. The highway would involve a very high risk of 
injury if the collision happened. Comparing to the fatalities data diagram, where it supports the 
assumption we made over the injury collision diagram, showing fatal damage collision along the 
high-speed route. 
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