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physical structure changes in the Tabriz metropolis. The research method is mixed
(quantitative-qualitative) with a practical purpose and analytical-exploratory nature. To
analyze information Heldren's model and Moran and Kernel's technique in ArcGIS software
were used. The findings of the research based on Heldren's model indicate that from 1956
to 1986, 71% of the physical growth of the city was related to population growth and 29% to
horizontal growth. From 1986 to 2006, the population and horizontal growth of the city was
almost equal (48 and 52 percent), and from 2006 to 2021, the extensive population growth
caused the vertical growth and the formation of the compact city of Tabriz. Also, Tabriz
metropolis is located in a single-core state (city center), and due to the changes, that have
taken place and the increase of administrative, therapeutic, and recreational functions in
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witnessed.
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1. Introduction

The physical-spatial structure of the city is
the result of all the forces that cause the
creation and formation of a settlement and
has an objective and subjective
appearance. On the other hand, the
physical-spatial structure of the city is
considered one of the most important
urban subsystems. Such a structure, which
is considered as a collection of different
components and elements on the one
hand, and on the other hand works under
the shelter of a larger system and beyond
itself called the urban system, cannot exist
separately from other urban subsystems.
Therefore, nowadays, knowledge of the
physical-spatial structure of the city and
the reasons that governed its spatial
expansion in different periods is necessary
to control its expansion and is one of the
influential factors in the success rate of
urban planners and designers. Also, in
addition to economic development and
urban infrastructure, the physical-spatial
transformations of cities have had several
consequences, such as the occurrence of
spatial imbalances in the use of various
services and facilities, and the physical,
economic, and social disintegration of
cities. ~ Therefore, considering the
dynamism and continuous changes of
cities on the one hand and the negative
effects resulting from it on the other hand,
investigating the changes in the physical-
spatial structure of cities is an inevitable
necessity, and the present study was done
with this aim in Tabriz metropolis.

2. Research Methodology

The research method in the present
research is mixed  (quantitative-
qualitative) with a practical purpose and
analytical-exploratory nature. In this
regard, firstly, through the information
available in the Tabriz metropolis
municipality archive and the Heldren

model, the population and physical growth
of the city has been examined, and then
through the techniques of Moran and
Kernel in ArcGIS software, the evolution of
the spatial-physical structure of the city
has been investigated. Moreover, to
investigate the demographic
developments of the city at the regional
level, the statistical information of the
municipalities and the growth rate model
have been used.

3. Research Findings

The findings of the research based on
Heldren's model indicate that from 1956 to
1986, 71% of the physical growth of the city
was related to population growth and 29%
to horizontal growth. From 1986 to 2006,
the population and horizontal growth of
the city was almost equal (48 and 52
percent), and from 2006 to 2021, the
extensive population growth caused the
vertical growth and the formation of the
compact city of Tabriz. Moreover, Tabriz
metropolis is located in a single-core state
(city center), and due to the changes, that
have taken place and the increase of
administrative, therapeutic, and
recreational functions in the eastern
regions and industries in the western
regions, it has the ability to become a
multi-core development model in its
spatial structure. In other words, the
changes in the spatial structure of the city
in recent years have witnessed the
decentralization of the city center. The
results also indicate that the process of
changes in the physical-spatial structure
of the city has changed from fast to
medium and back to fast, and in the
meantime, the wide formation of spatial
inequalities and imbalances in different
dimensions is being witnessed.
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4. Conclusion

The physical-spatial structure shows the
result of effective forces over time in space
and the order and relationship between
physical elements and uses in urban areas.
On the other hand, the physical-spatial
structure is the adaptation of the spatial
organization to the physical environment,
and it is the manifestation of the internal
and external relationships of the units of a
spatial complex and the location of its
components in the physical environment.
Physical-spatial structures are constantly
changing and never retain their original
state. This change does not happen
suddenly but goes through a process that
is called a spatial process. The gradual and
step-by-step transformation of the
physical-spatial structure occurs over
time to adapt to the needs, which creates
spatial balance in the spatial distribution of
functions in relation to communication
axes, population, and urban form.
However, changes in the physical-spatial
structure do not always lead to spatial
balance and sometimes cause
consequences such as spatial inequality
and polarization in the spatial structure of
the city. Investigations in the metropolis of
Tabriz indicate that the process of
changes in the physical-spatial structure
of the city has changed from a fast state
(land reforms until 1986) to a medium state
(1986 to 2006) and again a fast state (from
2006 to now). In the meantime, after the
horizontal development of the city until

2006, due to natural limitations, the
growth and development of the city have
been vertical and intensive. In this
passage, extensive  physical-spatial
changes have been created in the context
of the city, which, in addition to the
development of the city in various
dimensions, has also had negative effects.
Among the most important negative
effects caused by the changes in the
spatial-physical structure of Tabriz
metropolis are the formation of spatial
imbalances in the use of all kinds of
services; the polarization of the city; and
the physical, social, and economic
discontinuity in the areas of the city, and
as a result, the spread of urban poverty,
the increase in air pollution, the
destruction of the environment, the
deterioration of the central part, and the
wear and tear of its infrastructure.
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