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Simulation of Coal Mining Subsidence Based on
the Model of Cellular Automata

CHEN Qiuji
College of Geomatics, Xi‘an University of Science and Technology, Xi‘an 710054, China

Abstract The simulation of mining subsidence plays an important role in mining environmental management and ecological restoration.
Based on the GIS platform, the mining subsidence theory and geographical Cellular Automata (CA) are combined with each other, and
then the mining subsidence cellular space is constructed by using the development tool of object—oriented method with the help of
software of VS2010. The mining subsidence frame structure of CA model and realization method is discussed, and the mining subsidence
simulation object relation graph is constructed. The evolution model of CA for mining subsidence is established based on the research
result. Finally, the prototype system of mining subsidence CA is developed by taking a coal mine in Shanxi Province as an example.
Based on the coal seam condition and mining method of the study area, the evolution of mining subsidence in the future is simulated usi
ng the prototype system in order to provide the basis for land reclamation and ecological restoration. The results show that object—oriented
method is good for the analysis and exploitation of mining subsidence simulation system, and mining subsidence simulation based on GIS
and CA, which is facilitated to the development of the system and has good compatibility, is able to show more spatiotemporal information,
facilitating data management. In space division, the CA model could organically integrate into traditional method, and is able to accurately
predict the future of surface subsidence damage, providing the basis for the treatment for subsidence area. Since mining subsidence relates
to many subjects, there are many works need to be down in the future for further perfecting evolution model, exploring the evolution
process of system in three—dimensional space, and enhancing the reality and practicability of simulation.
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