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Fig. 3 The sample zone distribution map of simulation map and real map in 2008
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Fig. 5 The prediction map of high density city area in 2015, 2020, 2040 and 2050
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The SLEUTH Model Simulation of High Density Urban Sprawl
in Haizhu District of Guangzhou City

LI Mingjie">’, QIAN Lexiang', WU Zhifeng*, CUI Haishan', HOU Xiyong’
(1. School of Geographical Sciences, Guangzhou University, Guangzhou 510006, China;
2. Yantai Institute of Coastal Zone Research, CAS, Yantai 264003, Shandong, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: High-density urban area is the core of urban region and the source of urban sprawl.
Its precise identification and expansion simulation are receiving more and more attention.
This study used Landsat image data of 1979, 1990, 2000 and 2008 in the Haizhu Distrit of
Guangzhou city as basic data sources, in combination with Vegetation-Impervious-Soil Model
and Normalized Mixing Spectral Analysis Model. It was also aided with the Land Surface
Temperature data inversed by mono-window algorithm as modification to extract highly
precise percent impervious surface and to represent the high-density urban area by setting an
appropriate threshold for the impervious surface fraction. We ran the SLEUTH Model to
simulate and predict the high-density urban sprawl of the study area from 1979 to 2050 in
four scenarios, then used the landscape indices method to analyze the spatial and temporal
patterns for the 70-year time series of high-density regions. The major conclusions can be
drawn as follows. The SLEUTH model is suitable for simulating the sprawl of small-scale
region. The excluded layer parameters of the SLEUTH model based on the natural and social
dynamic mechanism of urban expansion and other conditions produced more accurate
simulation results. The SLEUTH model simulation analysis results show that Haizhu District
has been developed at a rapid rate of high-density urban expansion since 1979, particularly in
the period from 1990 to 2004 when it witnessed a much faster growth change. In the next 20
years (from 2008-2030), its growth rate would be relatively low. In the 2030s, there would be
a stabilized situation in the study area and the sprawl pattern would be closely related to the
factors of industrial structure, economic policy and land planning.

Key words: percentage of impervious surface; high-density urban area; SLEUTH Model;
Simulation; Haizhu District of Guangzhou City



