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Abstract; To better use the traffic conflict technique to investigate the safety of expressway merging area, the
methods for conflict extremum modeling and traffic accident prediction based on Bayesian hierarchical supra-
threshold theory are proposed. On the basis of traffic operation videos and traffic accident data collected from
7 expressway merging areas in Liaoning Province, the potential merging conflicts are identified using the
PET. The Bayesian hierarchical supra-threshold extremum model, which integrated hierarchical supra-
threshold theory and Bayesian hierarchical structure (including data layer, process layer and prior layer) , is
constructed. An approach for threshold selection based on quantile regression is developed. Finally, the
traffic accidents of the merging areas are predicted and the influencing factors of accidents are analyzed by
using the calibrated optimal model. The result shows that (1) There are 898 merging conflicts in the merging
areas during the investigation. (2) In the constructed stationary model, non-stationary significant model and

non-stationary full model, the non-stationary significant model which accounts for the non-stationarity and
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heterogeneity in conflict extremums is the optimal model. (3) The accident prediction accuracy of the optimal

model is high, the average error and average absolute error of the predicted accidents and the observed

accidents are 1. 0 times/a and 2. 1 times/a, respectively. (4) It is found through modeling that the length of

acceleration lane, type of merging vehicle, type of mainline vehicle, and average hourly traffic volume on

acceleration lane have significant influence on the accident occurrence. The longer the acceleration lane and

the larger the size of the mainline vehicle, the smaller the probability of accident occurrence, while the

smaller the size of merging vehicle and the larger the average hourly traffic volume on acceleration lane, the

higher the probability of accident occurrence. The proposed Bayesian hierarchical supra-threshold method

overcome the rarity, non-stationarity and heterogeneity issues of traffic conflict extremums, and it also

realized the reliable traffic accident prediction based on short-term observed conflict data.
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traffic conflict
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Tab.1 Statistic summary of traffic volumes and merging conflicts
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Fig. 1 Illustration of PET measurement of merging conflicts
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