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Abstract

The construction of an operational efficiency assessment system for regional control sectors is a
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key theoretical issue in achieving refined and intelligent management in air traffic control systems.
This paper systematically proposes an overall closed-loop construction framework comprising
“theoretical foundation, indicator construction, model implementation, and validation optimiza-
tion.” It also provides an in-depth analysis of three core theoretical challenges— “integration and
adaptation of international and local standards,” “reliable data acquisition and governance,” and
“scientific integration of multi-dimensional indicators” —along with corresponding strategies. The
theoretical framework developed in this study demonstrates universal applicability and forward-
looking significance, offering systematic methodological support for the transition of air traffic con-
trol systems from experience-based management to data-driven decision-making. It holds im-
portant guiding value for advancing the development of future intelligent air traffic management
systems.
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Figure 1. Logical framework and phased progression
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Table 1. Example of a set of core indicators for regional control operational effectiveness
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Figure 3. Regional control sector performance questionnaire based on AHP design
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Figure 4. Schematic of airspace sectors AC4, AC30, and AC24 under Guangzhou area control
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Figure 5. Performance of Guangzhou area control AC4, AC4 + 30 and AC24 sector during spring festival travel rush
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