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Simulation analysis of urban expansion in
Ordos based on SLEUTH model
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Abstract In order to obtain urban expansion information accurately, predict urban expansion trend to guide urban
planning and optimize urban spatial structure, taken Ordos as study area, and obtain land use classification information
by interpreting four years’ remote sensing images, including 2000, 2005, 2010 and 2015. And then used area quantity
index, expansion strength index to analyze the historical change characteristics and expansion model of urban land use.
Finally, based on SLEUTH model to carry out the long time series simulation prediction of urban space expansion. The
results show that the growth of urban land in the study period has undergone the development stage of steady-fast and
rapid-low speed. In the steady stage. the expansion intensity was moderate, and the city showed a significant
extension pattern. In the fast and rapid stage, the expansion intensity was the largest, the city in the north and south
direction of the star-like spread pattern, and a new growth center appeared. In the low-speed development stage, the
expansion intensity was the smallest, expanded with the extension-internal filling pattern. The model prediction results
show that the urban expansion trend in 2020 to 2030 will present the spatial pattern of the smooth docking and strip
development of each functional zone, which is based on the internal filling.
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Table 1  The statistics of urban land area and extended dynamic degree
AEAn Year
2000 2005 2010 2015
Eig
B/ N MBS/ % A/ % M/ %
Index g/ km? S Rk O Rk’ S R -
ynamic ynamic Dynamic Dynamic
Area Area Area Area
Degree Degree Degree Degree
AR X 20. 24 - 35,18 14.76 124. 21 50. 61 181.77 9.27
Ry IX. 3.52 - 9.75 35. 40 80. 10 144. 31 116. 24 9.02
A1t 23.76 — 44.93 17.82 204. 31 70.95 298.01 9.17
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Analysis of urban land expansion in Ordos central district
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Table 2 Calibration and settings of coefficients in SLEUTH model

ML E Coarse

KK Fine

2K fE Final

. ;- .. o SO

< .. Optimal

Coefficient V0 Hl PN i H PN 70 H PN .
coefficient

Range Step Range Step Range Step

PRk 0~100 25 25~100 15 75~100 3 78

BT 0~100 25 75~100 5 80~100 2 100

i ik 0~100 25 25~175 10 25~45 2 31

i EE B 0~100 25 20~80 6 60~75 3 63

EEEG S 0~100 25 50~100 10 50~80 3 68

T SRR %R RUCRL

Note: * for Monte Carlo iterative times.
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Fig. 3 Prediction results of 2020-2030 Ordos central district expansion based on sleuth model
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