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ABSTRACT

Today, the rapid urban growth and the revelation of its harmful
effects in various environmental, economic, social and physical
sectors are one of the basic challenges in the development of
Iranian cities, including Arak. In the meantime, identifying and
strengthening physical stability indicators that seek to improve the
physical quality of human settlements and living environments is
very important. The current research aims to analyze the physical
challenges and investigate the position of physical indicators in
the spatial area of Arak city. The research method in this study is
descriptive-analytical. First, theories were collected using library
and documentary studies, and then, to identify the criteria and sub-
criteria, the questionnaire method was used, which was distributed
among 40 urban experts. In this research, 5 main criteria and 22
sub-criteria were determined to analyze the physical indicators of
Arak city. The results show that the central regions of Arak, are
the most unsuitable in terms of physical development. The present
research has been able to study part of the challenges of urban
development in one of the industrial cities of Iran. So far, less
study has been done on the physical indicators of Arak and its
impact on the city's development. The final result confirms that
the central part of the city, which is the older part of the city,
physically has an old and fragile structure, and this issue can have
a significant impact on the sustainable development of the city in
the physical part, because this issue is the foundation of other
problems such as the difficulty of transportation, low security,
more difficult access, lack of service facilities, and make the
sustainable development of this part of the city invisible.
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Extended Abstract

Introduction

Physical development without a plan causes
problems that make urban communities
suffer economic-social and environmental
crises, which are complicated to solve after
the development of urban areas. Most cities
in Iran face many physical challenges, and
Arak is no exception and has many physical
limitations. Steep heights surround the south
side of Arak city, and currently, a part of the
range of these heights, which have a steep
slope, is occupied by marginal residents.
This part of the city is not only incapable of
development but a part of its population will
be relocated if the renovation and renovation
of worn-out structures are carried out. The
west and south-west sides have a very
limited capacity for development, that is, the
establishment of metropolitan functions and
employment centers. This research seeks to
analyze the urban development challenges in
Arak, emphasizing physical indicators. Then
the city's most suitable and unsuitable areas
are determined in terms of physical
indicators.

Methodology

This research is based on a practical purpose,
and its method is descriptive-analytical.
Documentation and library methods have
been used to collect existing theories and
experiences. By examining the current
situation of Arak in the field of access to the
required information and surveying 40 urban
experts using the questionnaire method, 5
main criteria, including incompatible uses,
natural factors, compatible uses, population
and density, the characteristics of residential
units were selected. AHP model was exerted
for weighting. GIS and Index Overlay have
been used to integrate the layers. After the
criteria of physical indicators (incompatible
land-uses, natural factors, compatible land-
uses, population and its  density,
characteristics of residential units) were
determined, and the information related to
each was prepared, the weight of each was
compared using the AHP model. A pair was
made, and the maps and layers of each were
prepared in GIS. The logical compatibility
of the judgments was done by determining

the criteria and calculating the final score of
the options.

Among the research criteria, the
characteristics of residential units with a
weighting factor of 0.3828 have the most
impact on the analysis of physical indicators,
and the lowest importance factor is related to
population density with a weighting of
0.0882. Then, each criterion was prepared in
Raster format, including a map of
compatible and incompatible land uses,
population and density, natural factors,
characteristics of residential units and
population density. Each desired criterion
was classified according to its sub-criteria
using the Reclassify command and the
desired weight. With the Raster calculator
command, the map of each first-level
criterion was prepared for final combination
and consolidation. That is, all 5 rules of the
first level, based on their respective weights,
were combined using the INDEX
OVERLAY model and the final map of the
analysis of the physical indicators of Arak
was determined.

Results and discussion

The findings of the research show that the
physical indicators in the urban design and
planning of Arak city are not related to the
social readiness and safety of the citizens,
sO:

1) The most unsuitable region based on the
index of natural factors is Region 3, and the
most suitable area is Region 1.

2) The most unsuitable regions based on the
characteristics index of residential units are
Regions 3 and 5, and the most appropriate
one is Region 4.

3) The most unsuitable region based on the
incompatible use index is Region 1, and the
most appropriate one is part of Region 3.

4) The most inappropriate region based on
the compatible use index is parts of Region
3, and the most suitable are areas of Region
1.

5) The most unsuitable region based on the
population density index is Region 1, and the
most suitable one is Region 5.

Among the research criteria, the
characteristics of residential units with a
weighting factor of 0.3828 have the most
impact on the analysis of physical indicators,



and the lowest importance factor is related to
population density with a weighting of
0.0882. The results show that the central
regions of Arak, especially in the south of
Region 5, region 3, and the northwestern
part of Region 2, as well as in the central part
of Region 1 (the area of industrial centers),
are the most unsuitable in terms of physical
development. Moreover, more than other
regions, they must plan and carry out
executive actions to reduce physical
challenges.

Conclusion

Arak urban development can be done in two
ways: connected and internal. A significant
point in identifying the possibilities of
growth and development of Arak metropolis
is the existence of barren lands with the
ability to recover land within the city, which
is due to physical development arising from
centralizing forces (under the influence of
the hypothesis of spatial concentration,
which causes economies of scale and
accumulation to be), they include a
significant area of the city. In addition to
identifying other factors affecting the
growth and development of the city, such as
environmental and spatial potentials, this
puts forward the possibilities for the city's
physical development. In order to reduce
physical challenges in Arak, it is suggested
that planning priorities should be considered
as follows:

1- The criterion of contiguity with
incompatible use in Regions 3 is a planning
priority;

2- The criteria of population density in the
planning priority of Regions are 4 and 5;

3- The criterion of compatible uses should
be the priority of planning, Region 3;

4- The criterion of residential characteristics
is the priority of planning Regions 3 and 5;
5- The criterion of natural factors should be
the priority of planning in Region 3.
Moreover, it is suggested to prepare a
comprehensive and complete plan in this
field and conduct deeper studies on the
physical condition of the city separately for
each of the urban areas of Arak.
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