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Influence of urban land use and road network morphology on
interregional highway traffic accident

JIN Ziheng', ZHAI Lin’

1. School of Criminal Science and Technology( School of Forensic Science) , Criminal Investigation Police University of China,

Shenyang 110854, China ;2. Benxi Municipal Public Security Bureaw, Benxi 117000, China

Abstract; In order to analyze the extent of the influence of urban land use and road network morphology on
interregional highway traffic accidents, 33 towns along five highways (G503, G302, G334, G203, S514) in a
(T#% 43 W)
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designated as national commerce-service logistics hubs are selected as sample cities. Based on panel data from
these sample cities from 2014 to 2022, an evaluation index system is constructed with five dimensions;
economic development level, commerce development level, infrastructure level, logistics development level,
and talent-information potential. The entropy weighted-technique for order preference by similarity to ideal
solution method is used to calculate comprehensive development level scores. A coupling coordination degree
model is emplayed to quantify interactions and coordination among indicators, while the Dagum Gini coefficient
is applied to analyze regional disparities. Results indicate that the average comprehensive development level of
53 sample cities increases steadily from 0. 099 in 2014 to 0. 156 in 2022, representing a cumulative increase of
57.58%, though the overall level remains low and requires improvement; the coupling coordination degree
continuously improves, transitioning from mild imbalance to marginal imbalance, yet overall coordination stays
suboptimal ; regional disparities primarily stem from inter-regional differences, with an average annual
contribution rate of 40. 18% , making inter-regional gap reduction essential for curbing the expansion of overall
disparities.
Keywords: city undertaking national commerce-service logistics hubs; comprehensive development level;
coupling coordination degree; entropy weighted-TOPSIS method
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northern city are selected as research subjects. The topology characteristic parameters are obtained by modeling
the urban road network, and the intensity of land use and the degree of mixed land use are calculated using
points of interest( POI). The random forest model is employed to analyze the influence of independent variables
on interregional highway traffic accidents, and the correlation between independent variables and interregional
highway traffic accidents is analyzed using negative binomial regression. The results indicate that the feature
importances for the number of POls, betweenness centrality of the interregional highways, degree of the
interregional highways, number of urban nodes, and degree of mixed land use in the random forest model are
0.62, 0.14, 0.11, 0.07, and 0. 06, respectively. The number of POIs has the greatest influence on
interregional highway traffic accidents, while betweenness centrality and the number of nodes of the interregional
highways have some influence. The number of urban nodes and the degree of mixed land use have weaker
influence on interregional highway traffic accidents. In the negative binomial regression method, the
betweenness centrality of the interregional highways and the number of POls are significantly and positively
associated with interregional highway traffic accidents, while the number of urban nodes, degree of the
interregional highways, and degree of mixed land use are not significantly correlated. The conclusions of the
random forest model are close to those of the negative binomial regression analysis. The random forest model
adapts well to the non-additive and non-linear characteristics of the independent variables and is suitable in
analyzing the causes of traffic accidents. Controlling urban scale and reasonably planning urban road networks
are of great significance in reducing the risk of interregional highway traffic accidents and improving traffic
safety.
Keywords : interregional highway traffic accident; road network morphology; POI; random forest model
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