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Abstract

Background and Objective: Simulation and continuous review of dynamic processes and urban growth
patterns with regard to past development and its prediction in the future, for planners and proponents of natural
resource conservation in setting sustainable development strategies, achieving sustainable urban development
as well as better decision making. In this regard, the city of Karaj with the approach of being the center of the
province as being industrial and migrating has had an impact on all the internal structure of the surrounding
cities and villages. As a result, the use of hybrid modeling with a deeper and local perspective for codified
planning for the sustainable development of the city of Karaj is inevitable. The aim of this study was to model
the growth patterns of Karaj city using heuristic statistical preprocessing (ER), ordinary least squares regression
(OLS) and spatial weighted regression model (GWR) and also to predict its development using the model. CA-
Markov considering the 20-year period 1381-1400.

Research Method: For this purpose, first, effective criteria in this process were collected, analyzed and
prepared from relevant organizations, and land use maps were extracted from Landsat satellite images. In the
next step, the maps were validated and changes were detected. The results of change detection show that the
largest increase in area occurred in the built-up areas (2893.86 hectares) and the largest decrease in area occurred
in barren lands (808.02 hectares). Based on these changes and to avoid the trial and error method in selecting
the best combination of input criteria to the GWR model, pre-processing was performed on the criteria using
the ER and OLS methods. In the next step, considering the output of ER and OLS methods, 8 independent
variables were selected as inputs to the models. Then, modeling of urban growth patterns was performed using
the GWR model.

Findings and Conclusions: results showed that out of 8 variables, two variables had the same direction of
impact (negative or positive) in the studied space and the other variables change their impact in the whole
region. Finally, using the CA-Markov model, the land use map for 1420 was predicted. The final results showed
that the CA-Markov model predicts that the highest rate of development will occur in 1420 in the eastern and
northeastern parts of Karaj.
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