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Simulating Land Use Patterns of the Mid-Zhejiang Urban Agglomeration Considering the
Effects of Urban Rail Transit
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Abstract: Urban rail transit possesses significant impacts on land use change and urban development. This study
applies Future Land Use Simulation Model (FLUS) to reproduce land use changefrom 2000 to 2010 in the Mid-
Zhejiang urban agglomeration based on GlobeLand30 datasets. The simulation results in 2010 show that the
FLUS model can reproduced a realistic land use pattern with an overall accuracy of 89.74% and FOM 29.86%. A
Markov chain is then used to predict the total land demand in 2030 for predicting future land use scenarios. We
design two scenarios: the scenario of business-as-usual (BAU-scenario) and the scenario based on planned urban
rail transit sites (RTS-scenario). Within 5 km from the urban rail transit, the RTS-scenario yields a significant
effect on built-up areas with an increasing expansion intensity, where the newly built-up areas are allocated in
the suburb sand are greater than that produced by BAU-scenario by 45.25 km*.The newly built-up cells mainly
occupy high-quality farmland. The farmland transformed to built-up area is higher in RTS-scenario than in BAU-
scenario by 33.34 km’.We categorize the built- up expansion intensity (BUI) into five levels: lowest, low,
medium, high and highest. The BUI for RTS-scenario is higher than that for BAU-scenario because the former’s
proportion of expansion intensity above the lowest level is 3.70% greater than of latter. Spatial patterns for
forest, grassland and water are similar between both scenarios. This study not only indicates that FLUS can be
used to capture land use change and predict future scenarios, but also helps to examine the effects of urban rail
transit site plansin the Mid-Zhejiang urban agglomeration.
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Fig. 1 Study area: location, administrative boundaries and planned urban rail transit sites
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Tab.1 Land use transition matrix of the Mid-Zhejiang Urban Agglomeration from 2000 to 2010 (km?)
o 2010 4F
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Fth 61.53 118.18 296.80 1.34 5.73 483.59
7KK 17.64 8.55 0.76 129.02 3.59 159.57
B 25.27 1.23 0.64 0.99 262.05 290.19
it 3719.73 5801.88 467.06 162.20 795.09 10 945.96
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Tab. 2 The spatial driving factors of land use change
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Fig. 3 Spatially visualized driving factors of land use change from 2000 to 2010
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Fig. 4 Comparison of the actual and simulated land use patterns in 2010
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Tab.3 Errormatrix and accuracyassessment of land use simulation in 2010 (km’)
s 20104 H.5L
A b S: ) i KA HB it
20104F A< H 329.41 18.08 11.75 1.74 10.24 371.22
Bl ity 14.05 55091 13.61 121 0.93 580.71
i 14.79 10.73 21.01 0.12 0.30 46.95
7K 2.00 0.90 0.10 12.90 0.39 16.29
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B 371.53 580.87 46.72 16.27 79.21 1094.60
ARG RE % 89.74
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Fig. 5 Land use transition probabilities andtheir statistics under the two scenarios
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Fig. 6 The Land use patterns of theMid-Zhejiang urban agglomeration in 2030
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Tab. 4 Landscape metrics of the two predicted land use scenarios

S AL et
R s Tl KK B &I it il K3 A
LPI 6.67 14.48 0.02 0.29 3.56 4.74 15.94 0.02 0.29 3.54
PAFRAC 1.44 1.47 1.55 1.47 1.37 1.55 1.54 1.62 1.47 1.37
DIVISION 0.99 0.95 1.00 1.00 1.00 1.00 0.94 1.00 1.00 1.00
11 84.85 64.52 48.42 80.24 41.18 80.59 61.37 51.45 81.58 42.81
PLADIJ 89.89 94.25 52.05 77.63 93.25 87.55 93.05 45.00 77.82 93.66
Al 89.94 94.29 52.12 77.81 93.32 87.60 93.08 45.06 78.01 93.73
CLUMPY 0.86 0.88 0.50 0.77 0.92 0.83 0.85 0.43 0.78 0.93
COHESION 99.65 99.90 84.77 97.12 99.49 99.59 99.91 85.03 97.09 99.52
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Fig. 7 5-km based buffers centered at the rail transit sites
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