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Fig. 1 The location of the study area
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Fig.3 The middle results of ecological protection redline
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Fig.4 The results of ecological security pattern
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Fig.6 The simulation results of urban expansion in 2015 based 2005
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Fig.7 The simulation results of urban expansion and its growth boundary in 2025
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Fig.8 The simulation results of urban growth boundary in 2025 without ecological security
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Delineation of the Growth Boundary of Mountain Cities by
Weighing Ecological Security and Urban Expansion Simulation

KONG Xiangyu', MIN Jie>**" | HOU Lirong’, WEN Shiyuan®, RAN Huiping’

(1. School of Geographic and Environment Sciences, Tianjin Normal University, Tianjin 300387, China;
2. School of Geographic and Tourism, Chongqing Normal University, Chongging 401331, China;
3. Chongqing Key Laboratoryof Earth Surface Processes and Environmental Remote Sensing in Three Gorges Reservoir Area,
Chongqing 401331, China; 4. Chongqing University Key Laboratory of GIS Application Research, Chongging 401331, China;

5. Planning and Natural Resources Bureau of Nan’an District, Chongging Municipality, Chongging 401147, China)

Abstract; The simulation of urban spatial growth boundary is of great significance for the orderly development of
land resources and the effective protection of ecological benefits. Under the realistic constraints, traditional methods
do not consider the impact of ecological demands on urban expansion, so they generally are lack of objective
assessments. Based on the urban construction land data of the study area in 2005 and 2015, this practice
constructed an improved CA model to coordinate the ecological security and urban expansion; then, we used the
ArcGIS cooperation platform to simulate the urban land growth, and we finally delimited the urban growth boundary
of Wanzhou city in 2025. In order to get the ecological security pattern, we first combined the water land with the
ecological protection redline; among them, the ecological protection redline was calculated by three results which
were ecological sensitivity value, ecological service value and prohibiting development zones. Then, through
reasonably selecting the potential factors about urban expansion, a Logistic driven evaluation system was
constructed ; meanwhile, a CA model which including controllable neighborhood influence and random influence
was established to simulate the spatial form of urban expansion. Finally, the urban growth boundary in 2025 was
determined after comprehensive evaluation. The results indicated that; (1) taking 2005 as the base period to
simulate of urban land use of the study area in 2015, the total simulation accuracy was 96.80% , and the value of
Kappa coefficient was 0.86. The model worked well. (2) The area within the scope of the simulated urban growth
boundary in 2025 was 166. 79 km’, which was accounted for 15.32% of the total study area. The simulation
results provide quantitative support for urban spatial planning, and ensure the sustainability of urban expansion.
This study provides some reference value for delineating the urban growth boundary of mountains cities, which are

along with sensitive ecological environment and limited urban land.

Key words: urban growth boundary; CA model; ecological security; mountainous city



