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Multi-scenario Simulation of Future Land Use Changes by Incorporating
Polycentric Urban Structure
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In the context of territorial spatial planning, the dynamic analysis and simulation forecast of land-use evolution can enhance the
scientific basis of planning. The urban spatial structure's development strategy has a crucial function in guiding the evolution
of land use. In particular, the polycentric structure, an essential component of the spatial development strategy, requires
consideration in the land use evolution simulation. In this study, we take Shanghai as an example to explore the influence of
polycentric urban spatial structure on land use evolution through land use simulation. Firstly, we examine the laws of land use
evolution, the driving mechanisms, and the constraints, which serve as the foundation for simulating land use with the cellular
automata model. Secondly, we identify employment centers through mobile phone data, and analyse how employment sub-centers
affect land use evolution. Finally, we establish various scenarios for the multi-center structure's development in line with the
planning objectives, make the simulation of future land use, and propose suggestions for the multi-center structure and land layout.
The study finds that, aside from location, transport, economic, and social factors, the polycentric structure significantly affects land
use evolution, particularly employment centers. This study simulates the evolution of land use and offers recommendations for

the optimization of urban multi-center structures and the planning of land use, which are of great significance.
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