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Urban Design Framework for Low-Altitude Airspace in Three-Dimensional Cities

Dong Jun, Qin Xiao

(Dalian University of Technology, Dalian Liaoning 116000, China)

Abstract: Addressing the lack of research on low-altitude airspace design in the context of three-dimen-
sional city development, this paper conducts a systematic investigation into the relationship between three-
dimensional cities and low-altitude airspace. Through a literature review and theoretical analysis, the paper
clarifies the basic concepts of three-dimensional cities and low-altitude airspace, summarizes the current
state of related research both in China and internationally, and points out that low-altitude airspace remains
in the preliminary exploration stage within the field of three-dimensional cities. By combining qualitative
and quantitative methods, this paper establishes a three-pronged urban design framework for low-altitude
airspace, comprising "principles, content, and implementation”, achieving systematic integration from mac-
ro-level master planning to micro-level node design. At the implementation and management levels, based
on policy documents related to urban design and the low-altitude economy, a quantitative evaluation indica-
tor system covering five dimensions — safety and resilience, operational efficiency, social benefits, eco-
nomic value, and ecological impact — is established to test the applicability and operability of the design
framework. Meanwhile, the paper analyzes the main types of conflicts that may arise during the integration
of traditional urban surface spaces and low-altitude airspace in terms of spatial functions, flight paths, and
transportation modes, and proposes corresponding preventive strategies. The research findings indicate that
the framework helps enhance the coordination between low- altitude airspace and ground- level urban
space, improve the efficiency of mixed-use in low-altitude airspace, and optimize the spatial integration be-
tween ground and airspace.

Keywords: urban design; low-altitude economy; low-altitude airspace; three-dimensional city; urban de-
sign framework; spatial integration
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