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Abstract

With the expansion of oil and gas pipeline networks, third-party damage (TPD) has emerged as a critical external risk affecting
pipeline integrity. To enhance risk identification and prevention capabilities, this study develops a multi-source data-integrated third-
party damage risk assessment model based on pipeline integrity management principles. The Analytic Hierarchy Process (AHP) is
employed to determine weighting factors, while a Bayesian Network (BN) framework is established for causal reasoning. The model
comprehensively considers geographical environment, construction activities, regulatory compliance, and pipeline vulnerability.
Through GIS implementation, it achieves spatial visualization and dynamic zoning of risk levels. Using the Southwest China Long-
Distance Natural Gas Pipeline as a case study, the model demonstrates approximately 21% higher prediction accuracy than traditional
methods, effectively identifying high-risk sections and supporting differentiated prevention strategies. This research provides
scientific foundations and engineering references for establishing proactive pipeline integrity management systems.
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