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Abstract

This study employs social network analysis to investigate the structural characteristics and
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optimization strategies of road traffic safety publicity in social media environments. Based on more
than 5000 publicly available Weibo posts related to traffic safety, 300 core accounts were selected as
research nodes. Complex network analysis, multiple centrality metrics and the Louvain community
detection algorithm were applied to identify key nodes, bridge nodes and community structures in
the dissemination process. The results show that the network presents small-world and scale-free
characteristics, and that government accounts, traffic-related media and cross-community accounts
play important roles in information diffusion. Robustness analysis indicates that the network is rel-
atively stable under random node failure but highly dependent on high-degree and high-between-
ness nodes. Compared with single-centrality strategies, the community-optimized seed selection
strategy achieves better coverage. Furthermore, this study develops a three-dimensional strategy
framework integrating “network topology identification, robustness assessment and community col-
laborative optimization”. The proposed framework supports coordinated publicity strategies involv-
ing authoritative government release, media-based knowledge translation, KOL-driven cross-com-
munity diffusion and bridge-node communication, providing quantitative references for improving
the precision, coverage and robustness of traffic safety publicity.
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Figure 1. Heatmap of follow relationships among the top 30 accounts by follower count
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Figure 2. Cumulative distribution of shortest paths
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Table 1. Basic network topology metrics
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Figure 3. Degree distribution
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Table 2. Calculation of network average path length and clustering coefficient
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Table 3. Top 30 accounts by degree centrality
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Table 6. Top 30 accounts by feature vector centrality
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Figure 7. Comparative analysis of survivability
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Figure 9. Spread effect under four different centrality metric strategies
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