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Fig.1 Spatial distribution of traffic crashes on

mountainous roads in Guilin from 2019 to 2023
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Tab.2 Accident severity index
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Fig.2 Kernel density estimation of high risk areas for

mountainous road accidents in Guilin
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mountainous road crashes in Guilin
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Fig.4 Cumulative frequency plot of kernel density values
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Tab.3 Result of merging processing of accident data fields
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Fig.5 Feature importance plot in random forest
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A Study on Prediction of High—Risk Points for
Mountainous Road Accidents Based on Improved Kernel Density Estimation
CHENG Rui', BI Yunjian', PAN Ye’, WANG Tao'

(1. Guangxi Key Laboratory of ITS, Guilin University of Electronic Technology, Guilin 541004, China;2. School of Logistics and
Transportation, Guangxi Logistics Vocational and Technical College, Guigang 537100, China)

Abstract ;: Mountainous road conditions are poor and driving environments are complex, leading to frequent
traffic accidents with severe casualties. To enhance the safety level of driving on mountainous roads, this study
comprehensively assesses high—risk sections of traffic accidents based on the traffic accident data of mountain-
ous roads in Guilin City from 2019 to 2023, using a kernel density estimation method that considers the severi-
ty of accidents. Firstly, the accident samples are divided into high—risk and low-risk groups based on the i-
dentification results of risk sections. Secondly, chi—square analysis is used to explore the key influencing fac-
tors of accident risk, and a Bayesian network is employed to construct a prediction model for high—risk points
of traffic accidents on mountainous roads. The results show that road type, intersection and section type, and
central isolation facilities have a significant impact on the severity of accidents, among which road type and
central isolation facilities directly affect the probability of accident risk. The constructed prediction model can
assess the probability of accident risk under different accident forms and severity levels. The research results
can provide a decision—making basis for formulating differentiated accident prevention policies for mountainous
roads.

Keywords : traffic engineering ; mountainous road traffic accidents;risk prediction; kernel density estimation

Bayesian network ; differentiation
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