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Issue 

 Operating a vehicle is a daily task that exposes countless individuals to risk. While the 

risk of being in a collision is usually thought of on an individual level, such as a person’s age, and 

sex, I wanted to take a closer look at the locational dimension of risk. If you live in an area that 

is prone to frequent accidents, such as an unsafe intersection or major roadway, you are 

undoubtedly at a greater risk of harm because of this proximity to hazard. My issue therefore 

focused on uncovering if there were any demographic factors associated with populations that 

live closest to accident prone areas. This information can help inform insurance companies 

when determining rates, residents when deciding on housing options, and policymakers when 

allocating resources for hazard mitigation and infrastructure improvement. As I am personally 

relocating to the Berkeley, California area after graduation, I chose Alameda County as the 

location for my analysis. As a major component of the San Francisco Bay Area, Alameda County 

has a diverse range of residents from differing backgrounds, socioeconomic status, and age 

groups. This diversity helps highlight the different populations and their varying risk exposures. 

 Geographic Information System (GIS) is an excellent tool to use when researching, 

highlighting, and displaying data that is based on a location. For the purposes of this project, 

ArcGIS software, specifically ArcMap 10.6, was used in the creation of all maps and 

performance of analysis techniques. Through mapping the relevant traffic collisions in Alameda 

County and pairing these points with the underlying demographics of each census tract, we are 

left with a visually appealing display that allows for a more intuitive representation of data from 

which we can draw conclusions. When comparing this visual tool with hard data that may 

otherwise be compiled in complicated excel spreadsheets, the mapping component of GIS 

proves to be a more valuable analysis tool. In addition, the GIS results can be shared with the 

public in such a way that makes the conclusions available to a wider audience and can be used 

for a variety of other functions apart from this reports analysis.  

Data and Sources 

 When compiling data for this report, I collected information from 2017 regarding the 

collisions throughout Alameda County, as well as the average household income, median age, 

poverty rate, and amount spent on automobile insurance per household for each census tract 

in Alameda County. I also compiled the data for average daily traffic volume for the highways in 

Alameda County.  

 Census tract and road data were all obtained from the US Census Bureau, TIGER/Line 

Shapefiles, and I used 2017 data. This allowed me to establish a simple representation of 

Alameda County, from which I could add additional data. This layer served as the base of my 

further analysis.  

 All collision data was collected from the Statewide Integrated Traffic Records System 

(SWITRS), obtained through the Transportation Injury Mapping System (TIMS). These data 



Blair  3 
 

points each represent a collision that occurred within the year, as well as its location. I chose 

this data because it included abundant information regarding each collision point, and it was an 

important set of information for the analysis of collision location. It would be impossible for an 

appropriate analysis to be performed without the collisions properly included.  

 The data for average household income, median age, poverty rate, and average 

household vehicle insurance were obtained from SimplyAnalytics. I chose these variables for my 

analysis because I believed they would be the most relevant metrics to compare with traffic 

collision data. I was primarily interested to know whether an individual’s socioeconomic status 

or age would play a role in their locational propensity for collision. While exploring 

SimplyAnalytics data, I also decided to include the household average for vehicle insurance 

since I thought this variable would be relevant for my topic and provide some insight into how 

prepared those near high risk collision locations may be.   

Analysis Techniques 

 Once I had a baseline representation of Alameda County, as provided by the US Census 

Bureau, I added the collision data from TIMS. Downloading the data from TIMS provided me 

with comma-separated values (CSV) files that included each collision point and its specific 

location in XY coordinates. I downloaded separate files for both the severe collisions and fatal 

collisions and added these CSV files as a layer in ArcMap. I then displayed the XY data using the 

latitude and longitude provided in the respective CSV files. This correctly displayed the locations 

of the collisions within Alameda County.  

 The SimplyAnalytics data was downloaded as a shapefile which included the datasets for 

average household income, median age, poverty rate, and vehicle insurance. I used a join to 

match this data with the census tracts in Alameda County, which in turn provided me with a 

map layer that included all these variables associated with each census tract. This allowed me 

to toggle between which variable was displayed in the map at any given time, and more easily 

analyze the effects of each one.  

Limitations 

 Several limitations arose when compiling the necessary components for this report. 

After downloading and mapping all collisions from TIMS, I found this representation to be 

minimally useful due to the sheer number of incidents. Thus, I decided to be more selective 

about which types of collisions I included in this analysis, limiting it to only fatal and severe 

collisions. This allowed for a much more readable map, without the sheer number of collision 

data points obscuring the underlying census tract data. This changes the parameters of analysis 

from an overall risk of collision, which could include minor property damage incidents, to 

severe injury and fatal collision risk. I also attempted to include traffic density data for 

comparison, to highlight if there were areas with low traffic but high collisions. I had hopes that 

by identifying these locations, they would be of interest due to their underlying demographic 
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characteristics. However, I could only find traffic data for the highways in Alameda County, not 

surface streets, which limits this comparison’s utility. 

 The use of census tracts for analysis also limited the specificity that was possible when 

looking at the locational factors for any given collision. Some census tracts in Alameda County 

were very large, which may lead to misleading conclusions regarding a collision location’s 

characteristics. Since census tract data is averaged, it will not reveal if there are any anomalies 

such as a very high or very low income surrounding a particular intersection. This ability to 

account for specific locational characteristics surrounding areas with high collision rates limits 

the scope of this analysis. In addition, the large scale of Alameda County makes the overall map 

difficult to draw conclusions from, especially when trying to look at a specific collision point. 

This is especially true when the road map layer is added, because it obscures the underlying 

census tracts from view. For this reason, the road map layer was left out of the final maps. 

 Assessing collisions as single data points only tells us where the collision occurred, but 

not where those involved live. Due to the large commuter population in Alameda County, it is 

possible that those involved in collisions do not reflect the underlying census tract 

demographics. However, this analysis is not focused on who is necessarily involved in an 

accident, but instead the exposure to collision risk for each unique location. While those having 

accidents may be from elsewhere, those who reside in that location are nonetheless exposed to 

an elevated risk of collision. Aside from the physical risk of collision, these residents will also be 

exposed to additional hazards due to collisions such as noise pollution from frequent 

emergency response, deterioration of infrastructure such as roadways, and more difficult 

commutes to and from their residences.  

 Finally, my own limitations of knowledge in the ArcMap software was limiting in the 

level of analysis I could conduct. I would have liked to provide a breakdown that could display 

what percentage of accidents happened in each level of data for the variables included, to 

better demonstrate the degree to which they contributed to accident risk. Without the 

knowledge of how to conduct a function like this in ArcMap, then manual review is the only 

alternative for assessing the provided maps. This is not nearly as accurate as other methods 

would likely be for providing this breakdown to stakeholders who do not have an intimate 

knowledge of the data or ArcMap software.  

Conclusion 

 After compiling all data and properly mapping it in ArcMap, I arrived at several 

conclusions based on the interplay of census tract data and risk of collisions in the area. It 

should be noted that all conclusions in this report are based on correlations, which are not 

causations. The events that lead up to a collision are complex and can not be reduced to simple 

underlying locational characteristics. However, the risk of being involved in a collision may 

depend on the frequency with which you are exposed to locations with high levels of collisions. 

Therefore, the underlying demographic data of those living near accident prone locations is 
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relevant for study and can provide insight into who may be of highest risk to severe injury or 

fatal collision events. Please refer to both the maps and statistical analyses provided for further 

information on the conclusions listed below. 

 When assessing collisions in relation to poverty rate, it was found that the majority of 

collisions occurred in areas with lower levels of poverty, primarily areas with between a 6% - 

10% poverty rate or below. This indicates that areas with lower poverty levels may be more 

susceptible to high accident rates but should not be mistaken as an assumption that those 

residing in these areas are the cause of accidents. Instead, it should be considered that 

contributing factors such as population density, traffic volume, and rate of commuters will play 

a factor in accident rates. 

It was found that areas with average household incomes were located in areas with 

higher propensity for accidents. In particular, those with incomes between $60,000 – 140,000 

are at the highest likelihood to be involved in serious and fatal collisions. This indicates that 

neither the very wealthy nor very low-income segments of the population are at greatest risk, 

which may be due to their rates of driving, since the middle class will likely be driving more than 

these populations. It may also be due to the number of people residing in these areas, since 

those with average incomes are likely more numerous than either the wealthy or low income.  

 When assessing median age, it was found that the majority of accidents happen in areas 

where residents have an average age between 30-40, with a lower rate for areas with residents 

younger and older than this. This is an interesting finding, since I expected to see areas with 

lower average ages have the highest rates of collision. I also expected that the areas closest to 

major highway routes would be populated by those with lower ages, since they have less 

expendable income for the higher rents and homes in areas further from commuter routes. This 

does not appear to be the case, based on the provided maps. This contradicts the general 

conception that younger drivers are more dangerous drivers, since areas with mature drivers 

seem to have the highest number of collisions. It may be that drivers between ages 30-40 are 

less careful due to complacency promoted by longer driving histories and experience. It is also 

possible that individuals in this age group have an increased level of distractions while driving, 

due to the addition of children in their vehicles while driving to and from their destinations. It 

may also indicate that as you age, you are more likely to be involved in higher consequence and 

severe collisions.  

 The final census tract data analyzed was the average household cost for vehicle 

insurance. It was found that accidents primarily occurred in areas with moderately high 

insurance costs for the area ($1300-1500), which was also true for fatal collisions. This may be a 

good finding because it indicates that those at highest risk of accidents are likely properly 

covered for a collision, due to the higher vehicle insurance costs for that area. However, 

conversely this finding can be attributed to the fact that individuals in these areas have worse 

driving records, and therefore pay more for their insurance and cause more collisions. Without 

further analysis of the average insurance coverages for each census tract, it is unknown which 
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of these interpretations may be correct. It should also be noted that the highest insurance rates 

are paid in census tracts with lower median age, but which also have low levels of collisions. 

This may indicate that younger drivers are disproportionately shouldering higher insurance 

rates without a proportional contribution to severe collision risk. However, this does not 

account for lower cost and consequence incidents that may be typical for new drivers.  

 The traffic density data from CalTrans proved to be minimally helpful when assessing 

the collision data, due to its lack of context in relation to all other streets in Alameda County. 

For instance, some sections of the highway indicate a low average traffic volume but would 

likely be very high when assessed alongside the traffic volume for the rest of the county. It does 

show that the majority of accidents in Alameda County occur along highway routes, but the 

actual traffic density data does not appear to correlate with the number of collisions that occur 

in a given area. It should be noted that a large proportion of collisions occur in the area of a 

large interchange of the 580 and 238 Highways near Castro Valley, CA, which may skew the 

data toward the census tracts included in this area.  

 The contributing factors that lead to collisions are complex and multifaceted, and 

location data is only one part of a larger picture. Understanding who resides in locations of 

higher risk can help policymakers, insurance companies, and consumers better asses their risks. 

This information can inform decisions regarding infrastructure improvements, emergency 

personnel deployment, underwriting guidelines, and personal decisions such as where to 

reside. These decisions can all ultimately contribute to the conversation of how to reduce 

severe and fatal traffic collisions. This study found that areas with low income and high poverty 

rates, with residents between the ages of 36 and 45 are at highest risk of severe and fatal 

collisions. It also found that most areas paid average levels for insurance coverage, but that 

younger drivers may be disproportionately overcharged in Alameda County based on locational 

risks. Further analysis of where those involved in collisions reside, access to data on a smaller 

and more specific scale, along with data on the specific levels of insurance coverage per census 

tract will enhance this report and further contribute to research on collision risks.  
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Select by Location Statistics 

 Severe Collisions:     Fatal Collisions: 
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