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In recent decades due to the rapid and unplanned growth of cities, urban management has been
faced with several issues, including models and patterns of urban development and the selection of
optimal options for location. Neyshabour is known as the second most populous city in Khorasan
Razavi province. Due to reduced rainfall and drought, agriculture has lost its prosperity and most
of the rural population has migrated to the city.

Urban development research has been done by the ABM model using the factors affecting
Neyshabour urban development. These factors include: the dominant position of desirable socio-
Access-quality road access to green space and privacy watercourse Services and usage is taken into
account. The ABM model is a set of independent factors with goals and capabilities that interact
with each other. To validate the model, the Markov-cellular method based on Landsat 7 and 8
satellite images has been used for 17 years. Based on the results of urban development simulation
using the ABM, the area of the urban area has increased from 2018 to 2035 with a growth rate of
19.8%, and in the Markov-cellular model, the area of the urban area from 2018 to 2035 with a
growth rate of / Will increase by 23%. Accordingly, these results do not differ much from each
other. The results show that in the implementation of these two models, The ABM model suggests
that social influence is dominant class and carefully detailed model compared with Markov-
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Extended Abstract

1- Introduction

n recent centuries, an increase in the
development of cities and the
growth of urbanization, which has
led to the rapid growth of the urban
population, has greatly expanded
and complicated issues related to
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cities (Acevedo etal,1996: 149). Cities are a complex
combination of social, economic, and spatial
elements. These elements have different impacts on
the process of urban development and the interaction
of these elements is very complex (JunFeng, 2003:
30). The complexity of urban systems makes it
difficult to use older models for modeling, since they
are static, linear, cumulative, interconnected and are
based on the theory of simple top-down systems
(Sadeghi etal.:2011:2).To gain a better understanding
of urban systems, researchers use modeling and
simulation methods, but due to the complexities of
urban systems, the previous methods are not
effective (Batty, 2005: 1996). Agent-based modeling
creates the complex behaviors by putting simple
components or factors together. Thus, these systems
are known as a bottom-up method (Macal, North,
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2008: 104). Land use change models are often
measured by their degree of conformity with existing
land use patterns, not by the degree of rationality of
the processes forming these patterns. In general, an
integrated multifactorial model describes GIS
technology and remote sensing data and the
interaction between factors. The evaluation process
uses remote sensing data and ArcGIS software as the
simulation operating system. Simulation of urban
planning space and decision-making for urban
development has been created through this model.
The results of these evaluations can identify the
problems arising from the management of non-
structural urban planning and urban trend and logic
and spatial decision planning can be improved
(Zhang et al, 2013: 751).

2-Methodology

Development of any city requires providing
appropriate facilities and infrastructure for its
development and Neyshabour city is no exception in
this regard. Thus, knowledge for the development of
the city and its growth speed makes it possible to
predict the needed infrastructure and facilities well.
The present research was an attempt to examine
urban development of Neyshabour city based on
agent-based model and by using factors affecting
urban development such as dominant social status
factors, access route, desirable elements, quality of
access to services, green space, and type of land use
for 17 years. To validate this method, the Markov
chains and cellular automata model based on Landsat
7, 8 satellite images are used, and the differences
between the results of these two models are
examined.

3-Discussion and Results:

The present study tried to use the agent as a
powerful tool in modeling and simulating urban
development to study the changes in urban land use
at the city level and to use it as a powerful tool in
urban development planning. Accordingly, a
research was conducted in which agent-based and
Markov chains and cellular automata models were
used. Based on the results of comparing the two
models, the Markov chains and cellular automata
model is weaker than the agent-based model in
reflecting system feedback, displaying spatial
information and the effects of economic and social
factors, the rules of displacing to neighboring cells.
Also, the Markov chains and cellular automata
model has a poor performance in modeling
individual behaviors. In addition, the agent-based

model has high dependency on input data, which
increases the error rate in the model. In addition to
the difficulty of entering data and displaying the
output of the model or justifying the relationships
between factors, the difficulty of programming to
run the model for beginners are considered as
weaknesses of the agent-based model. According to
these results, the weaknesses of the agent-based
model are less than the Markov chains and cellular
automata model, but in general, the weakness and
strength of these two models are determined by the
goal of user of these models. Furthermore, due to

structural constraints, cellular automata models
require to be used in a cellular network, the cells
should be square, while in agent-based model, the
definition of any structure is permissible and can be
implemented. Agents, unlike automata cells, can
have a kind of understanding of the future and can
move to achieve predetermined goals. It can be

stated that in automata cells, there is a set of cells
that all have fixed rules, but in the agent-based
method, there is a wide range of factors and it cannot
be assumed that all existing factors have the same
rules and behaviors. However, this model here tries
only to show urban development and has nothing to
do with how much development depends on urban
development rules and per capita of land uses. Since
agent-based models describe the behaviors and
interactions between them with a top-down system,
they can also model the phenomena that have the
characteristic of emergence (phenomena that are
associated with unexpected behaviors and occur due
to nonlinear relationships between components in
some phenomena) and modeling is consistent with
human understanding and perception of real
phenomena (Komijani 2015: 101).

4-Conclusion

Since every modeling is a summary and
simplification of the real world, models are used as a
powerful learning tool. With the help of modeling,
we can recognize many phenomena that may occur
in the real world. In general, there is a good link
between the GIS and the agent-based model in
NetLogo software. Thus, we easily prepared the
input data for modeling in a Raster-based GIS
environment and entered them to simulation
environment. The results of this model help planners
and researchers to predict the future needs of the city
and manage the urban issues.

Keywords: Urban Development, Agent Based
Model, CA-Markov model, Neyshabour.
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