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The rapid growth of urbanization has put heavy pressure on the land and
surrounding resources and has caused a reduction in vegetation, open spaces
and serious social and environmental problems. Therefore, an essential step
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shape, and content, and using Landsat 5 multi-temporal satellite images. and 7
and Shigra satellite image processing techniques of land use changes in the
time period 4891-1102 have been evaluated with an emphasis on the spatial
expansion of Tabriz metropolis. Based on the results, the area of Tabriz
metropolis (the mother city of Tabriz and satellite cities) has increased from
7220.34 hectares in 1984 to 22346.82 hectares in 2012. A significant area of
recent development has taken place on floodplains and areas vulnerable to
earthquakes, which requires the management of the future development of the
surrounding cities. For this purpose, factors affecting the physical
development of Tabriz metropolis based on research background in the form
of 42 indicators were identified and mapped using multivariate evaluation
methods based on linear combination and fuzzy CLW and by extracting lands
prone to future physical development along with the dependent variable of
urban changes. During the years of 1984-2012, with the use of VokraM-aC
automatic Markov chain cells, the future pattern of land use was predicted in
the form of an environmental protection approach and in accordance with the
principles of sustainable development until 2038. Agricultural and garden
lands will be damaged.
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The rapid growth of urbanization has put heavy
pressure on the land and surrounding resources,
causing a reduction of vegetation, open spaces
and serious social and environmental problems.
Therefore, an essential step for managing and
planning urban development, as well as
evaluating its cumulative effects, is to
investigate and simulate the physical
development of the city.

With the increase in the population of Tabriz,
there has been significant growth in the built-up
lands in the region, leading to many changes in
land use around the city and the destruction of
the fertile lands in the suburbs. The continuation
of this process could cause irreparable damage
to the ecological resources of the region. In the
field of land cover and land use changes, models
play an important role in exploring possible
future development. The descriptive and
forecasting capabilities of these models can be
used as tools for raising awareness among those
involved in land use and land cover decisions,
functioning as an early warning system. The
purpose of this study is to understand the
effective factors influencing the physical
development of Tabriz metropolis, considering
sustainable urban spatial development from an
ecological perspective and maintaining its
environmental conditions over the next two
decades.

For this purpose, considering the capability of
optimal separation of users, in the image
classification process, an object-oriented image
analysis method was used., The basic units of
processing in object-oriented analysis are image
objects (segments), not pixels. Object-oriented
classification is a process that links land cover
classes to image objects, and each of the image
objects is assigned to the considered classes
with a certain degree of membership. The
classification process was carried out using
highly specialized software such as eCognition
and Definiens Professional Earth version 7, as a
repeatable process to obtain the highest degree
of membership for each image object. This
method relied on spectral information and
information related to texture, shape, and
content, using Landsat 5 and 7 multi-temporal
satellite images and satellite image processing
techniques. Shigra evaluated land use changes
during the period from 1984 to 2012, with an
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emphasis on the spatial expansion of Tabriz
metropolis.

Based on the results, the area of Tabriz
metropolis (the main city of Tabriz and satellite
cities) has increased from has increased from
7220.34 hectares in 1984 to 22346.82 hectares
in 2012. A significant area of recent
development has taken place on floodplains and
areas vulnerable to earthquakes, which requires
the management of the future development of
the surrounding cities. For this purpose, 42
factors affecting the physical development of
Tabriz metropolis were identified and mapped
based on research, using multivariate evaluation
methods based on linear combination and fuzzy
CLW, and by extracting lands prone to future
physical development along with the dependent
variable of urban changes.
Investigations and analyses carried out on land
use change maps in GIS and comparison tables
of land use changes and land cover, based on the
classified images of consecutive years of the
region, showed the following changes in the
lands of the region:

e During the period of 1984-2011, barren
lands decreased from 151,962.6 hectares in
1984 to 147,052 hectares in 2011.

e Built-up land increased from 7,220.34
hectares in 1984 to 22,346.82 hectares at
the end of the period.

e Agricultural land decreased from 25,369.83
hectares in 1984 to 22,489.02 hectares in
2011.

e Garden lands decreased from 10,242.63
hectares in 1984 to 6,653.43 hectares in
2011.

e Pasture land decreased from 25,248.15
hectares in 1984 to 21,583.80 hectares in
2011.

e Water lands decreased from 669.24
hectares in 1984 to 587.70 hectares in 2011.

By overlapping the built-up land class during

1984-2011 on the digital height model, the

spatial expansion trend of Tabriz metropolis

was visually extracted. The metropolis has seen
significant growth, while during this statistical
period, the population of the cities in the group

did not experience such growth. The problem of

urban sprawl intensity can be illustrated by the

radar graph comparing the changes in the
percentage of the area to the percentage of
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population changes in Tabriz metropolis
between 1984 and 2011. The changes in the area
of the cities of Tabriz metropolis have been
much faster than the population changes in
Tabriz metropolis.

Conclusion

If the results of this research are implemented,
minimal damage will be inflicted on
agricultural and garden lands during the city's
future development. To reduce the horizontal
expansion of the city and mitigate associated
problems, it is recommended to closely monitor
urban areas, utilize clustering and high-rise
development methods (compact city), and
develop barren and empty lands within the city
(infill development). Prioritizing the guidance
of urban development in areas other than

agricultural land should be a key focus for the
management of Tabriz metropolis.
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