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Abstract

In the process of relocation and transfer of major airports, operational safety risk presents high
coupling and multidimensional evolution characteristics, and the traditional two-dimensional risk
assessment model makes it difficult to meet the assessment needs of dynamic and complex systems.
Therefore, this paper proposes an operational safety risk quantification method that integrates the
three-dimensional structure of likelihood-severity-vulnerability, and constructs a multidimensional
coupled risk assessment framework. Through the improved risk matrix model, a three-level risk clas-
sification system is established to enhance the sensitivity and discriminative power of risk classifi-
cation; the DEMATEL method is used to quantify the coupling strength between risk indicators, and
the vulnerability parameter is modified to reflect the interlocking failure effect of the system; and
an inverse cloud generator is introduced in conjunction with the theory of cloud modeling, which re-
alizes the fuzzy mapping of the risk level of the multilevel risk classification and improves the resil-
ience and adaptability of the assessment system. The study takes typical operational risk indicators
of relocated airports as inputs, and completes the identification of risk levels and quantitative dis-
tribution measurement. The results show that the method can effectively reveal the nonlinear cou-
pling relationship between multiple risk elements, and has high identification accuracy and engi-
neering applicability. The study provides theoretical support and methodological tools for the de-
velopment of operational safety assessment and hierarchical control strategies during the reloca-
tion of new-generation smart airports.
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Table 2. Relocated airport operational safety risk classification and control
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Table 3. Operational safety risk acceptability criteria for relocated airports
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Table 4. Risk level corresponds to standard cloud model parameters
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Figure 1. Partial view of the flight area of the new airport
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Figure 2. Partial view of the flight area of the old airport
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Table 5. Probability of occurrence of the airport relocation and transfer operational risks
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Table 6. Risk entropy value of secondary risk indicators for the airport relocation and transfer operations
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Table 7. Airport relocation and transfer risk indicator cloud model parameters
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Figure 3. Professional capacity cloud map
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Figure 4. Comprehensive evaluation cloud map for tier 1 indicators
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Figure 5. Coupling sensitivity adjustment factor change impact curve
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