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Multi-scenario Simulation of Land Use by Incorporating Planning Rail Transit:
A Case Study of TOD in Shanghai Suburbs
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Abstract Urban rail transit has an important impact on the future development and layout of urban land use. It is necessary to discuss

how to integrate rail transit planning into national territory spatial planning, and conduct a comparative analysis of multiple
scenarios to assist the planning. This study analyzes the change process of land use in different years in Shanghai, and explores
the impact of rail transit on the evolution of land use. Three scenarios are set without considering the planning of rail transit,
considering rail transit construction planning and considering the adjustment planning of rail transit construction, and using
the neural network and cellular automata model to conduct multi-scenario simulations on the future land use evolution of
Shanghai. The results show that land use simulation can effectively analyze the impact of different spatial factors such as
rail transit and population density on land use evolution, and the comparison of land use simulation results with the current
situation is more accurate. The multi-scenario land use simulation method can compare the land use development layout
under different planning scenarios, assist the preparation of rail transit planning, and the future land use development layout

integrated into the rail transit planning has reference value for the territory spatial planning that supports the TOD model.
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Fig.1 The land use and rail transit lines in 2009 and 2014
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Tab.l Land use conversion in Shanghai in 2009-2014 (km?)
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NHRE 5.39 363.36 5.00 2.73 6.33 4.07 386.89
& P (0.01) (0.94) (0.01) (0.01) (0.02) (0.01) (1.00)
7.38 28.61 753.16 4.87 8.25 3.86 806.12
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2.23 3.68 0.69 112.20 1.00 0.51 120.31
Bt (0.02) (0.03) (0.01) (0.93) (0.01) (0.00) (1.00)
ol R 56.57 65.67 47.68 14.51 2616.11 46.82 2847.36
(0.02) (0.02) (0.02) (0.01) (0.91) (0.02) (1.00)
S 15.78 20.63 10.92 2.84 43.73  718.50 812.40
i (0.02) (0.03) (0.01) (0.00) (0.05) (0.89) (1.00)
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Fig.2 Simulation of future land use changes by incorporating
planning rail transit
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Tab.3 Land use simulation accuracy assessment of 2014 (km?)
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Fig.7 Distribution of land use in 2014 and planning rail lines

in 2024
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Fig.8 Prediction of land use pattern in 2025 under baseline scenario (left) and prediction of land use

pattern in 2025 incorporating rail transit planning scenario (right)
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Fig.9 Comparison of land uses around rail transit lines in the
suburbs of Shanghai in 2025 between baseline scenario and integrated

rail transit planning scenario
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rail transit planning scenario (right)
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Fig.10 Partial enlarged view of land use prediction in 2025 under baseline scenario (left) and integrated
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Fig.11 Comparison of land uses around new rail transit
lines in the suburbs in 2025 between rail transit planning
scenario and planning adjustment scenario
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