
 

Urban growth model of Gorgan (Iran) through Cellular Automata 

(SLEUTH) 

 
Corresponding Authors:  
Abdolrassoul Salman Mahiny 
Assistant Professor, College of the Environment, University of Agriculture and Natural Resources 
Sciences, Golestan Province, Gorgan, IRAN 
Email: a_mahini@yahoo.com 
 
Mehdi Gholamalifard 
M.Sc. Student, College of the Environment, Tarbiat Modarres University, Noor, Mazandaran 
Province, IRAN 
Email: mehdi_gholamalifard@yahoo.com 

 

 

Gorgan is a city in the Golestan Province in Iran. The economic growth in this area was 

accompanied by an increase in population, driving dramatic urban expansion and land 

use change. we used a cellular automaton dynamic urban-growth model, SLEUTH, which 

applies geospatial data themes to study the process of urbanization change in the Gorgan 

area. Each parameter reflects a type of spatial growth. For Gorgan City, the diffusion 

coefficient is very low, which reflects a low likelihood of dispersive growth. The low 

value for the breed coefficient reinforces it, given low probability of growth of new 

detached urban settlements. The spread coefficient stimulates growth outwards of 

existing and consolidated urban areas. The high value of the road gravity coefficient 

denotes that the growth is also highly influenced by the transportation network, occurring 

along the main roads. Slope resistance affects the influence of slope to urbanization. As 

value increases, the ability to urbanize ever steepening slopes decreases , but in Gorgan is 

inverse that meanes the topography is not a barrier to urban development in the region, 

and most of the hilly areas are likely to urbanise. 
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Appendix1. Best results for the coarse calibration of urban 
growth parameters -UGM model, Gorgan City 
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Appendix2. Best results for the fine calibration of urban 
growth parameters -UGM model, Gorgan City 

 

Slope Leesalee ClusterSize Clusters Edges Pop Compare Product Run 
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Appendix3. Best results for the final calibration of urban 
growth parameters -UGM model, Gorgan City 

 
Slope Leesalee ClusterSize Clusters Edges Pop Compare Product Run 
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Figure3. Above figure is visible green, visible red and near-infrared  bands color 
composite of ETM+ sensor of Landsat satellite in 30th July 2001. The white regions 
shows the residential areas 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
Calibrated and averaged best parameter values for 

prediction of urban growth in Gorgan City 
*** Monte Carlo iteration in Derive Forecasting Coefficients = 100 according to 

Dietzel and Clarke (January,2006) 
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