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Scenario Modeling and Emergency Resource Allocation Optimization for Oil & Gas
Pipeline Leakage Incidents
Gao Shuai(Shandong Lake Engineering Design Co., Ltd., Dongying Shandong 257000, China)

Abstract: The complexity and destructiveness of oil & gas pipeline leakage incidents pose significant challenges
to modern emergency management systems. This study develops an integrated emergency management framework
encompassing “hazard mechanism analysis - multi-dimensional scenario modeling - dynamic resource allocation -
collaborative mechanism innovation” based on scenario analysis theory and resource operations research principles. By
incorporating fuzzy logic theory and multi-objective optimization algorithms, the model achieves dynamic simulation of
leakage scenarios and precision allocation of emergency resources. Case studies demonstrate the model” s effectiveness in
improving response efficiency and reducing incident losses, providing a systematic emergency solution for pipeline safety

operations.
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