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Approaches and Simulation Tools for Integrated Design of Urban Transport
Infrastructure and Public Space Systems: The Perspective of Complex Adaptive
System Theory

YANG Liu

Abstract: While urban design has a focus on space and form, it also needs to con-
sider, transform. and evaluate urban systems from the perspective of complex adap-
tive systems, which is critical for making scientifically grounded decisions. In this re-
gard, conventional approaches to design have certain limitations. Aiming at inte-
grated design of urban transportation infrastructure and public spaces, this paper reex-
amines urban design by introducing a research method for comprehending complex
adaptive systems. It points out that in the digital urban design paradigm, computer
simulation technology can enable sophisticated quantitative analysis and evaluation.
Building opon this foundation, the paper introduces the "design-modeling" digital ur-
ban design framework as a simulation tool to facilitate quantitative analysis and
evaluation. It proposes specific methodologies for understanding and evaluating trans-
port and space systems and runs a series of computer simulations including transport-
space static models, dynamic behavioral models, and environmental impact models.
Finally, through partial application of the method in design practice and teaching,
the paper further explores the significance of complex adaptive system theory and
simulation technology in the field of urban design.

Keywords: urban design; complex adaptive system; transport infrastructure; public

space; integration; computer modeling
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(simulating 10% of the population): left side is the baseline scenario, right side is the planned scenario
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