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ABSTRACT

Airlines are on the forefront to deal with the aviation safety which is crucia for
success. The core of the aviation safety management is to prevent the occurrence of
accidents. However, air transportation is a complex system involving closely related
factors such as humans, machines, facilities, organizations and environments, and it is
hard to discover the causes to prevent accidents from the system. Therefore, it is
necessary to develop a system safety analysis model to assist the safety managers
dissecting and analyzing the system, exploring the hazard factors and discovering the
critical problems with a systemically approach. For this reason, this study begins with
clarifying the characteristics of aviation safety system through different viewpoints—
accident causes, system components, accident formations and system operations; and
then, exploring the concepts and essences of safety management. Thus, a
comprehensive and hierarchical framework of airline safety system could be
constructed. In order to clearly represent the framework and effectively discover the
root cause of the system, the methodology of Structural Equation Model (SEM) is
adopted, and the processes of model construction, safety analysis and problem
improvement are brought up. According to the proposed model construction process,
the study follows with specifying the frameworks of measurement model and structure
model of the system. The effecting factors of each system level are explored one by
one, and their corresponding indicators and measurements are drawn up respectively.
The relationship between levels and activities of the system are identified, and all the
system components can be methodically connected. In the final, basis on the
constructed model frameworks and given linear parameters, a numerical case is further
illustrated by applying the proposed processes of safety analysis and problem
improvement. The demonstration reveals that the proposed system safety analysis
model works well and can be a useful tool for airlines to diagnose the quality and
health of their safety systems.
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