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1. Introduction

The urbanization process has been accelerating in recent decades, especially in developing countries, and has had
numerous consequences on the spatial-use structure of cities. One of the key concepts in this field is the
commodification of space, which means the transformation of space into an economic and exchangeable
commodity. This phenomenon is one of the main drivers in the spatial redistribution of capital and has caused the
change of use of natural lands to man-made ones. The commodification of urban space refers to a process in
which urban spaces, from land and housing to parks and streets, are separated from their social and public
functions and become goods for exchange and profit. This phenomenon is inextricably linked to land use change,
because land use change often serves the accumulation of capital and the increase of the exchange value of land.
Therefore, land use change and the commodification of urban spaces are key phenomena in contemporary
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urbanization that are shaped by political, economic, and social factors. These processes not only transform the
physical structure of cities, but also affect social relations, spatial justice, and the quality of life of citizens. The
increase in man-made lands is mainly due to the growing demand for housing, services, and urban structures. This
trend reflects the capital-oriented logic of urban development, which is manifested in the form of the
commaodification of space. The allocation of land based on economic profitability has marginalized natural covers
and wastelands and has led to an increase in the density of urban development.

2. Materials and Methods

This research is descriptive and analytical in nature and quantitative in methodology. Satellite data used were
received from the Landsat ETM and TM sensors, Landsat 5,7,8,9, with a spatial resolution of 30 meters and in
five decadal periods (1986, 1996, 2006, 2016 and 2024).For image processing, including geometric and
radiometric corrections, geographic accuracy and reflectance were performed to reduce measurement errors
caused by measurement conditions and camera angles. After initial corrections, the study area was separated from
each image and prepared for the next steps. Two supervised methods were used to classify the images: the
Maximum Likelihood algorithm, based on the assumption of a normal distribution of the variance-covariance of
the reflectance of each class, calculates the probability of each pixel belonging to different classes, and the
Support Vector Machine (SVM) with an RBF kernel. This non-parametric algorithm operates without assuming
the distribution of the data and is suitable for separating classes that overlap in spectral space. SVM seeks to find
the separating plane with the maximum margin and uses the boundary data (support vectors) to determine the
model. Finally, ENVI software was used for radiometric corrections, calculation of spectral indices and initial
classification, and ArcGIS was used for organizing layers, cutting the area, and preparing the final maps of land
use changes.

3. Results and Discussion

Land use change and the process of urban space commodification is a challenging approach to dealing with urban
issues that are shaped by political and economic factors. The role of governance and urban management in this
field is very important, because with existing policies, land use change and urban expansion in peripheral areas are
formalized and the process of space commodification is intensified. This study aimed to investigate land use
change in Zahedan city with the approach of space commodification. The population of Zahedan city has
increased by approximately 33 times and the area of the city has increased by 34 times from 1956 to 1991. What
emphasizes the necessity of analyzing land use changes more than ever is the development of the city in the
periphery, outside the comprehensive plan process, and marginalization, which is a serious threat to the aquifer in
the southwest of the city and agricultural lands in the northeast of the city. For this purpose, a study of land use
change over a 38-year period (1986-2024) was conducted using Landsat 5, 7, 8, and 9 satellite images and three
land classes. The findings show that during the period 1986-2024, 5109.7 hectares of land use change (including
vegetation, man-made and barren lands) occurred in the study area, which is equivalent to about 134.5 hectares
per year. The largest change in land use occurred in barren lands, with a decrease of 2553.83 hectares (-10%) and
an increase of 2251.98 hectares (+133%) in built-up areas during the study period (a large part of the barren lands
has been built up outside the legal limits of the city).Despite the large fluctuations during the above years, the
vegetation cover of the region has finally experienced an increase of 302.8 hectares (68.4%).According to the
images, this change occurred mostly in pastures and agricultural lands located in the northeast of the city have
shown a decreasing trend due to informal construction. Accordingly, land use change in Zahedan city shows that
the area of barren lands has continuously experienced a decreasing trend in favor of man-made areas from 1986 to
2024, and has reached from about 248 square kilometers to 223 square kilometers. Considering that the population
growth rate has been decreasing in the years 2006 to 2016. But the population growth index has occurred in the
form of urban development towards the outer and marginal areas. As the marginal population of the city includes
about 42% of the total population of the city. It seems that, considering the prediction of the comprehensive plan
of Zahedan during the three periods of 64, 84 and 94 and the determination of the directions of the city's
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development, there are no special requirements and emphasis on controlling the development of the city by the
managers. Rather, we are also faced with irresponsible development resulting from the rent of government
organizations involved in urban management, which has intensified the transfer and change of land use around the
city, the construction of wasteland and unprecedented sprawl resulting from governance policies and ultimately
the commodification of the city's space, This trend in recent years has led to the rapid expansion of the city with
the annexation of 420 hectares in two separate areas (the Resalat neighborhood in the northwest and Maskan Mehr
in the southeast of Zahedan) and Ghadirshahr with 191 hectares between 1996 and 2024.The assessment and
monitoring of the expansion process of Zahedan over 38 years showed that the change in use and the process of
expanding the city is not a "development", but rather the reproduction of inequality through the commodification
of space, and remote sensing, as an efficient tool, has provided the possibility of tracking and analyzing these
trends over the long term.

4. Conclusion

The transformation of land use change into a tool for commodification of space is proposed as a hew paradigm in
the expansion of Zahedan city, especially in the areas surrounding the city, and is closely related to the emergence
or intensification of informal construction. In this approach, the role of urban governance and management is very
noteworthy, because decision-making outside the approved mechanisms of development plans (such as issuing
irregular permits or supporting specific projects) actually accelerates the process of land use change, the
uncontrolled expansion of the city's physical structure, and strengthens the dominance of market interests over
land location and pricing. This process, while progressively intensifying the commodification of space, leads to
the excessive destruction of agricultural and natural lands on the outskirts of the city, the uneven growth of
informal settlements, and disruption in the urban development management system. The fundamental strategy to
contain and control this challenge is to redefine the land governance system by establishing transparent decision-
making mechanisms, aligning projects with approved development plans, and closely monitoring changes in land
use and sustainable land management to prevent uncontrolled urban sprawl.

Keywords: Spatial commodification, Land use change, Remote sensing, SVM index, Zahedan city.
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