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Table 7 Comparison of risk level results
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Event risk level assessment based on the barrier model
LIU Junjie, ZHANG Aihua

(College of Safety Science and Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: This study presents a barrier classification system that integrates both operational and systemic dimensions, grounded in the
principles of barrier theory. An enhanced risk assessment model is proposed through the incorporation of the Event Risk Classification

«

(ERC) methodology, which utilizes event-based information. The research focuses on “altitude/attitude deviation” events as case
studies, employing text mining technology alongside a customized barrier lexicon to identify existing barrier factors embedded within
incident reports. The Bow-Tie methodology is utilized to establish the barrier structure, analyze the causation paths of incidents, and
simultaneously evaluate the effectiveness of each barrier. By incorporating incident case studies and historical data, the severity of
events is systematically assessed. A Bayesian Network (BN) model is developed to convert qualitatively defined barrier effectiveness
paths from the Bow-Tie analysis into quantitative probabilistic relationships. This BN model quantifies the effectiveness probability of
each barrier, while sensitivity analysis determines the weighting coefficients of barriers across various hierarchical levels, thereby
enabling the calculation of incident occurrence likelihood. An enhanced risk matrix is then employed to classify risk levels, with
comparative validation conducted against the conventional ERC method. The research findings demonstrate that the proposed Event Risk
Barrier Model (ERBM) significantly improves high-risk identification accuracy compared to the traditional ERC approach, achieving
enhancements rates of 47. 5% at the barrier type level and 76. 5% at the functional level. The probability of triggering a Controlled
Flight Into Terrain ( CFIT) accident is estimated at 6% , while the likelihood of no consequential impact is calculated at 52% . Critical
barrier elements identified through this system include crew resource management, safety training, aircraft maintenance inspection
protocols, autothrottle systems, and flight technical management manuals. During the approach and landing phases, situational
awareness/ action barriers and early warning system barriers are found to carry significantly higher weights compared to other flight
phases. Notably, crew resource management exhibits the highest sensitivity during approach operations. In contrast, the effectiveness
and weighting of autopilot system-related barriers show no statistically significant variations across different flight phases.

Key words: safety engineering; event risk classification; safety risk assessment; risk level; barrier model; Bayesian network
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