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Abstract

This research aims to uncover the patterns of bicycle accidents at intersection of
cycling routes, to identify contributing factors to these accidents, and to develop
strategies for improvement. From January 2019 to February 2023, a total of 91,483
bicycle accidents occurred nationwide. By utilizing GIS-based Buffer Analysis
Techniques, we extracted 4,068 bicycle accidents that took place on cycling routes. In
this study, we retrieved various environmental variables such as “road width”, “type
of the bicycle route”, “proximity to school,” as well as variables derived from Traﬁ‘ ic
Incident Reports such as traffic signals, types of the crashes, and first party involved,
in order to understand the characteristics of these accidents. Employing the
“Association Rule” approach, we analyze the influence of environmental factors on
the relationship between these variables. The findings reveal 10 specific rules that
positively correlate with bicycle accidents. Our research also indicates that the
absence of traffic signals and bicycle lanes is strongly associated with increased
possibility of single-bike accidents. Furthermore, we discovered that wider roads
(over 31 meters), or the presence of schools or public organizations near intersections,
without dedicated bicycle lanes, also pose a higher risk of bicycle accidents.
Consequently, we recommend that the governments should build a complete cycling
environment. For example, the appropriate solution to ensure the separation of
bicycles and motor vehicles can be determined based on road width, by choosing
between separate bicycle lanes or shared bicycle lanes. Additionally, implementing
traffic signals, road markings, convex traffic mirrors, and other measures at
intersections would help mitigate potential hazards. Simultaneously, placing
“Warning 39" sign in accident-prone areas such as schools or public organizations
would effectively alert bicyclists and enhance overall safety.

Keywords: Bicycle Accidents, Association Rule, Environmental Variables
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