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Abstract: As the low-altitude economy is elevated to the status of a national strategic emerging
industry, the traditional air-rail intermodal model, in which railway lines connect directly to

airports, is inevitably evolving toward a new “railway+low-altitude aviation” model. In response to
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Zhejiang Province’s goal of becoming a leading province in civil aviation and a hub for the low-
altitude economy, this study redefined the core concept of air-rail intermodal transportation from the
perspective of the low-altitude economy and examined the necessity and feasibility of its
development in terms of policy drivers, technological complementarity, and scenario-specific
demand. From a systems engineering perspective, a four-layer “demand-network-scheduling-
evaluation” modeling framework was developed. It comprised a demand forecasting model based on
the Logit discrete-choice model and gravity model, an air-rail network topology coupling model, an
air-ground collaborative scheduling and optimization model, and a system-benefit evaluation model.
A quantitative empirical analysis was conducted using the typical application scenario of “railway+
low-altitude aviation+cultural tourism.” The results show that the new air-rail intermodal model can
reduce travel time by 42.3%, unit cost by 19.8%, and carbon emissions by 36.2%, while improving
overall benefits by 44%. Building on these findings and considering additional application scenarios
such as “railway+low-altitude aviation+emergency rescue,” this study proposed supporting measures
centered on policy coordination, technological innovation, infrastructure development, and safety
assurance, thereby providing theoretical support and practical guidance for developing an
integrated, multidimensional air-rail transportation system.

Keywords: Low-Altitude Economy; Air-Rail Intermodal Transportation; Rail+Low-Altitude; Application

Scenario; Infrastructure
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Fig.1  Analytical framework of new air-rail intermodal system
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Fig.2 Typical application scenarios in low-altitude economy
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Tab.2 Example of Logit model parameter calibration and choice
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Tab.5 Detailed evaluation results of indicators
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