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Simulation of Urban Land-use Change at Micro Land Parcel Scale Driven by Traffic: A Case Study of Shenzhen
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Abstract: As an essential driving factor of land use spatial pattern change, urban traffic deserves attention in urban development simulation studies. An important
issue is how to effectively mine the urban traffic factors and introduce them into the finescale urban land use simulation. This paper proposes an urban land-use
change simulation framework (T-VCA) based on vector-based cellular automata and considering traffic factors. The framework integrates traffic, information and
economic flows to quantify urban connectivity. Based on the road network data, the traffic accessibility factor is effectively quantified. The framework introduces
them into the vector-based cellular automata model and can effectively simulate urban land-use changes at the micro-plot scale. Taking Shenzhen as the study
area, the TVCA model achieves the highest accuracy (FoM=0.266), whose accuracy is 11.05% higher than the latest REVCA model. And the similarity of the
landscape index is up to 96.00%. These indicate that considering traffic factors can effectively improve the accuracy of urban development simulation. Compared
with C-VCA which is only considering urban connectivity and A-VCA only considering traffic accessibility, the accuracy of the TVCA model increases by 2.67%
and 3.75%, respectively. The study shows that the urban connectivity factor is suitable for mining the land use conversion rules in emerging urban areas and
distant suburban areas. In contrast, the urban traffic accessibility factor is suitable in mature central urban areas. This study can provide references for urban
planners in urban transportation and land use management.
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