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ARTICLEINFO ABSTRACT
Article type: The growth of settlements and infrastructure in peri-urban areas is a
Research Article consequence of uneven national development, rapid urbanization,

and the convergence of population and activities in metropolitan
regions. However, at the local scale, divergent forces driven by

Received: increasing demand for land and space have led to the degradation of
23 May 2025 natural landscapes and changes in land cover and use. In this study,
Received in revised form: Landsat satellite data were used to detect land use and cover changes
08 August 2025 from 2001 to 2021 in the southern urban fringe of Tehran.
Accepted: Subsequently, association rule mining was applied to derive rules
14 August 2025 governing the expansion of built-up areas during this period at both
Published Date: global (entire area) and local (county-level) scales. The analysis
27 October 2025 incorporated criteria such as "land use type in 2001," "distance from

urban and rural settlements,
"distance from roadways." The results revealed a decline in

distance from industrial zones," and

pp-179-210 agricultural land and a significant increase in built-up areas, with
notable spatial connectivity by 2021. The derived association rules
indicated that lands adjacent to existing built-up areas and main
Keywords: roads in 2001 were more likely to undergo land use change, with

higher confidence values. A comparison of the global and local
rules showed that the overlap between the global and those of
Shahriar, Rey, and Robat Karim counties exceeds 50%, while it is
less than 50% for Islamshahr, Shahr-e Qods, and Baharestan
counties.
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Extended Abstract

Introduction

Spatial data mining is an effective method
and tool for extracting information and
discovering knowledge from large spatial
databases, serving as a crucial foundation for
informed decision-making and sustainable
urban planning and management. The
present study aims to uncover spatial
patterns related to the growth of peri-urban
areas in the metropolis of Tehran.
Metropolises are essentially the product of
uneven development and the convergent
flow of power concentration, capital
accumulation, and the densification of
population and activities at national and
regional scales. As the converging trends of
population and activity growth intensify, the
demand for land and space also increases.
The rising demand to supply land for the
growing population and activities has led to
a divergence in the redistribution of
population and activities at the local scale
and in the peripheries of metropolises. This
trend fosters conditions for dispersed growth
and fragmented expansion of peri-urban
areas. Urban and rural settlements, as well as
built-up spaces located in the southern urban
fringe of Tehran, have also developed within
this broader framework. The present
research revolves around two main topics:
1. Detecting land-use changes between 2001
and 2021

2. Analyzing the growth of built-up spaces
in the southern periphery of Tehran through
spatial data mining and employing global
and local spatial association rule.

Methodology

The present study adopts a quantitative
approach within its macro-methodological
framework. It is an applied study in terms of
its purpose and descriptive-analytical in
terms of its methodology. The primary data
used in this research include demographic
data from the Statistical Center of Iran,
existing administrative division maps,
1:25,000 topographic maps, online maps
from OpenStreetMap (OSM), as well as
images from the TM, ETM*, and OLI
sensors of the Landsat satellite for the years
2001 and 2021. Initially, within the Google
Earth Engine platform and using the

Random Forest algorithm, satellite images
were classified to prepare land use and land
cover maps for each year. The extraction of
association rules was based on the Apriori
algorithm. The Apriori algorithm extract
association rules through two stages:
"identifying a set of frequent items" and
"determining the relationships between the
identified frequent items." In this study, the
Apriori algorithm was used to extract
association rules at both a global scale for
the entire study area and a local scale
(counties within the study area). The
variables used in this analysis include:

- Distance from built-up areas in urban and
rural zones

- Distance from main roads leading to
settlements

- Distance from industrial land uses and
workshop complexes, and

- Land use type (agricultural/barren) in
2001.

Then, a potential (probability) map of urban
built-up area expansion was generated using
the derived association rules and confidence
values of land use change susceptibility
between 2001 and 2021. This map illustrates
the confidence values with which land use
changes followed the trend of conversion to
built-up areas during the 2001-2021 period.

Results and Discussion

The land use and land cover maps produced
over the 20-year study period indicate that
270.8 square kilometers have been added to
urban, rural, and industrial built-up areas,
with their share of the total area increasing
from 2.3% in 2001 to 11.5% in 2021.
Association rules also reveal that distance
from urban built-up areas played the most
significant role in land use changes. Within
a 100-meter distance from urban built-up
areas, the likelihood of land use change was
considerably higher in the counties of
Shahriar, Robat Karim, Rey, Qods,
Eslamshahr, and Baharestan (confidence
values: 85% to 97%). In contrast, association
rules indicate that in most counties beyond
900 meters, the probability of no land use
change increases (confidence values: 55% to
91%). Additionally, the research findings
show an inverse relationship between
distance from roads and land use change,
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with the probability of change increasing as
the distance decreases. Accordingly, lands
near roads (within 100 meters) are more
likely to undergo land use change
(confidence: 65% to 88%) and this
probability decreases with greater distance.
As aresult, lands far from roads (beyond 900
meters) in Rey, Shahriar, and Robat Karim
counties have a very high likelihood
(confidence: 82% to 94%) of not being
subject to land use change. The maps
generated based on global association rules
related to the expansion of built-up areas
over the 20-year period (2001-2021) show
that lands with medium confidence (0.407 to
0.763) and high confidence (0.764 to 0.968)
were more susceptible to land use change. A
comparison of association rules on a global
and local scale also showed that the counties
of Shahriar, Shahr-e Rey, and Robat Karim
shared more than 50% of their rules with
global rules, while in the three counties of
Islamshahr, Qods, and Baharestan, the
common rules with global rules were less
than 50%.

Conclusion

The final results of land use change
detection between 2001 and 2021 reveal that
built-up areas have significantly expanded
and exhibit an increasing tendency toward
spatial continuity. Additionally, association
rules related to land use changes from 2001
to 2021 highlight the capabilities of data
mining techniques in analyzing land use
changes at both global and local scales.
Moreover, the extracted rules indicate that
proximity to urban built-up areas and road
networks  significantly increases the

likelihood of land use change. These
changes reflect the degradation of ecological
infrastructures, particularly agricultural and
orchard lands in the southern periphery of
Tehran, which serve as a key component of
the suburban ecosystem. The continuation
and intensification of this urban expansion
trend in the southern buffer zone of Tehran
could signal the formation of a continuous
urban expanse, especially in the northern
part of the study area, merging with Tehran’s
urban fabric. This reality must be taken as a
serious  warning, necessitating  strict
monitoring and regulation of construction
activities in the region.
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