
Analysis and Visualization of Environmental Causes on 

Automobile Accidents in Dense Traffic Float Areas

Purdue Undergraduate Research Conference 2018

Danielle Qiuhan Zhang- Computer Graphics Technology - zhan2617@purude.edu 

Advisor: Dr. Vetria Byrd – Computer Graphics Technology – vbyrd@purdue.edu

Introduction

Hypothesis: The number of car accidents caused by 

unfavorable weather conditions, such as light source, weather 

condition, and road surface conditions, should be almost the same 

as the number of crashes under normal weather conditions. 

Different authors had concluded various results from different 

articles that I have read. One author claims that speed of the wind 

has a likely effect on diver's performance while another suggests 

that road surface could be the primary environmental factor of car 

accidents. [1,3] All authors agreed on the existence of location 

biases which indicates that depending on the location of their 

data, the result can be remarkably different. [1,3]

After some brief research and reviewing related articles on this 

topic. I started the second step of Seven Steps of Data Visualization 

– parsing and filtering out the data. 

Background

According to an article published by Shubhayu

Saha, Adverse weather conditions and fatal 

motor vehicle crashes in the United States,  in 

2016, Saha agrees with my hypothesis that 

weather and road conditions might hurt the 

likelihood of motor vehicle fatalities.[1] Under 

the same article, Saha indicates that weather-

related fatalities constituted about 16% of total 

fatalities. I disagree with this statistics and 

suggest that the percentage should be higher. I 

analyzed different sets of data I have found with 

this information in mind. 

Abstract

Driving has become one of the most efficient ways of commute in past decades. Yet, there are 

over 3,200 fatalities caused by car accidents each day. Our society tends to blame the factors of these 

casualties on individuals - speeding, not paying attention to the road, and drowsy driving. However, 

possible exterior causes of car accidents were often overlooked.  Horrible road conditions, confusing 

road signs, baffling weather and occasionally, pedestrians crossing the street in the driver’s right of way 

can all be crucial exterior factors of a car accident. In this study, I am going to examine major exterior 

environmental causes of car accidents, such as road surface conditions and light source, in dense 

traffic float cities inside the United States. I reviewed different academic studies on factors of car 

accidents in the related area and compared it with my results from visualized data analysis to achieve 

a more transparent insight of these accidents. 

The results I got are relatively different from my hypothesis. We can make a safe assumption that 

lighting conditions and road surface does affect the driver's decision making and performance, but the 

weather does not have a significant impact. Although the cause of single vehicle and same direction 

rare ending accidents are not consistent, we can hypothesize that although environmental conditions 

to make a slight impact, drivers have to cause all time to avoid future fatalities at best. 

Methodology 

I found a set of data from data.org published by Maryland Government as a public database from 2015 – 2017 summarizing the number of car accidents that 

occurred in the state of Maryland with the condition in which it took place and cars that were evolved. Each year was divided into four different quarters with 

a total of 12 sets of data.[2] Because all of the databases are under excel files, I was able to import them into Tableau, a data visualization program, to future 

analyze and represent them. What is interesting about this set of data is that the original author separated car accidents into 17 different categories, so we 

have a better insight of what accident is related with what kind of environmental condition.[2] After filtering out sequences that are null or invalid with only 

useful information left behind, I then preceded to focus on weather condition, light condition, and road surface condition to find relations between these three 

factors and the 17 different accident types. Below are the best-represented visualizations I have created to analyze the data: 

Discussion

I used the data from 2015 for the representation. After analyzing all three years of recorded traffic accidents, I found the year 2015 has 

the most typical set of data with a consistent record that is representational for the research results. I am also only presenting Quarter 1 and 

Quarter 2 (January to June) because Quarter 3 and 4’s data pattern are similar to Quarter 1 and 2; to avoid redundant information, I picked the 

quarters that contain the most amount of data. 

Most common kind of accidents is the single vehicle, and the same direction rarely ended accidents.(Figure 3) In general, I can conclude 

from this set of data that most accidents happen during great and clear weather condition, the grand plan of sight and dry road 

conditions.(Figure 1A, 1B, 2, 3) Car accidents occurred on dry road surface is significantly higher in Quarter 2 due to lack of snow and ice but the 

total amount of accidents occurred in Quarter 2 is slightly higher than Quarter 1. (Figure 1A, 1B) Another observation from the graph is that same 

direction rare end accidents happen most on dry road conditions while single vehicle accidents happen way more in unfavorable (wet, ice, 

snow, etc)road conditions.(Figure 1A.)The percentage of crashes occurred under adverse weather conditions only makes up 33% for Quarter 1

and 23% of Quarter 2.(Figure 2) The majority of fatalities occurred in clear weather. Although rain and snow do have some impact on the 

number of accidents that occurred in Quarter 1, the difference is not significant enough for any conclusion.

From Figure 3, we can observe that light condition does have an impact on single vehicle accidents. In Quarter 2 and 3, there percent of 

people getting into car accidents under daylight is around 70%, but the Quarter 1 and 4, the same condition decreased to 55% leaving people 

having more accidents under Dark with light on condition. Also, for single accidents, the total percentage of accident occurred under Dark with 

no light is significantly higher than and other accidents. 
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Figure 1 B : Road Surface Conditions

Conclusion
The results I got are different from my hypothesis. 

We can make a safe assumption that lighting 

conditions and road surface do affect the 

driver's decision making and performance, 

according to figure 1A, 1B, we can conclude 

that single car accidents are most likely to 

happen on a negative environmental condition. 

But the weather does not have a significant 

impact. Although the cause of single vehicle 

and same direction rare ending accidents are 

not consistent, we can hypothesize that 

although environmental conditions to make a 

slight impact, drivers have to cause all time to 

avoid future fatalities at best based on the way 

higher rate of accidents that occurred on a 

typical environmental condition.


