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Identification of Influencing Factors of Road Traffic Safety Based on Risky Driving Behaviors: A
Case Study of Beijing

Zhang Jianbo"?, Sun Jianping"?, Zhang Xi"?, Zhang Yiming"*

(1. Beijing Transport Institute, Beijing 100073, China; 2. Beijing Key Laboratory of Urban Transport Simu-
lation and Decision Making Support , Beijing 100073, China)

Abstract: By mining data on risky driving behaviors of motor vehicles, this paper establishes a street-scale
methodology for identifying the influencing factors of road traffic safety risks, with the aim of enabling re-
fined analysis and quantitative assessment of road traffic safety risks in megacities and super-large cities.
First, based on vehicle trajectory data, a diagnostic method for risky driving behaviors is designed, which
accounts for both the intensity and continuity of acceleration changes, thereby extracting characteristics of
rapid acceleration and rapid deceleration behaviors of motor vehicles. Second, by integrating the road built
environment and traffic operation characteristics, a street-scale identification method for identifying the in-
fluencing factors of road traffic safety is established, and regression analysis is utilized to analyze the envi-
ronmental factors affecting regional road traffic safety. Finally, a street-level road traffic safety risk index
evaluation method is proposed to quantify and track the dynamics changes in regional traffic safety risk
levels. Empirical results indicate a significant positive correlation between the frequency distribution of
risky driving behaviors and that of traffic accidents, with both exhibiting a similar bimodal distribution pat-
tern. Key factors affecting regional road traffic safety risks at the street scale include station mileage densi-
ty, node mileage density, proportion of severely congested road mileage, and the standard deviation of oper-
ating speeds on arterial roads.
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Tab.1 Definitions and statistical value of independent variables in the identification model for influencing factors

of road traffic safety risk
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Fig.1 Distribution of motor vehicle acceleration under different temporal granularities
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Fig.2 Transient variation process of motor vehicle speed
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Tab.2 Correlation coefficients of different road traffic indicators
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Fig.5 Temporal variations of different road traffic indicators
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Fig.6 Spatial distribution of kernel density of risky driving behaviors during different periods on weekdays in Beijing
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Tab.3 Statistics results of linear regression for influencing factors of road traffic safety
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Fig.7 Road traffic safety index during morning and evening peak hours
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