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This study investigates land use and land cover (LULC)
changes in the peri-urban areas surrounding the metropolis of
Isfahan from 1986 to 2024 (corresponding to 13651403 in the
Iranian calendar) and examines their impacts on ecological
sustainability. The dataset comprises Landsat satellite imagery
and GIS-based analyses, processed using the Land Change
Modeler (LCM), the Markov chain model, and the Random
Forest algorithm. The results indicate that during this period,
the area of built-up land increased from 25,249 hectares in
1986 to 43,593 hectares in 2024. In contrast, agricultural land
declined from 29,284 hectares to 18,218 hectares, and orchard
areas decreased from 17,734 hectares to 10,603 hectares.
Furthermore, the region’s water resources shrank significantly
from 231 hectares in 1986 to less than 60 hectares in 2024,
highlighting a critical water crisis. According to the Markov
model projections, by 2034 (1413 SH), the expansion of built-
up areas will persist, with 44.81% of agricultural land and
39.97% of orchard land expected to be converted into urban
zones. These changes are anticipated to exacerbate surface
temperature rise, reduce carbon sequestration capacity,
decrease soil permeability, and increase the risk of flooding.
The findings suggest that without effective management
interventions, the trend of environmental degradation will
continue. Therefore, this study underscores the urgent need for
sustainable land use planning and natural resource
conservation in the Isfahan metropolitan area.
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Extended Abstract

Introduction

In recent decades, the phenomenon of urban
expansion has become one of the most
critical challenges facing metropolitan and
surrounding areas. As cities grow in both
population and physical size, they exert
increasing influence over adjacent rural
areas, often resulting in a transformation of
traditional land use patterns and socio-
economic structures. Peri-urban areas—
those transitional zones between urban cores
and rural hinterlands—represent dynamic
and complex spaces where urban and rural
characteristics coexist and often conflict.
These areas are particularly vulnerable to
disorganized and unregulated development
due to their ambiguous legal and
administrative status.

This study investigates the spatiotemporal
transformations of land use in the periphery
of Isfahan from 1986 to 2024, focusing on
their ecological impacts. The primary
research questions are: How has the land-use
pattern changed over time? What are the
ecological consequences of these changes?
The research highlights the necessity of
sustainable urban planning to mitigate
environmental degradation.

Methodology

The study employs a descriptive-analytical
and applied approach. Satellite images from
Landsat (5, 7, 8, and 9) were obtained from
the USGS database to analyze land-use
changes. The images underwent
preprocessing, including geometric and
radiometric corrections. The study classified
land use into five categories: built-up areas,
agricultural lands, orchards, barren lands,
and water bodies. The classification was
performed using the Random Forest (RF)
algorithm, and change detection was carried
out through the Land Change Modeler
(LCM) and Markov Chain modeling. The
accuracy of classification was assessed
using training and validation datasets,
ensuring reliability in detecting temporal
changes.

Results and discussion
Findings indicate a significant increase in
built-up areas, from 25,249 hectares in 1986

to 43,593 hectares in 2024. Conversely,
agricultural lands declined from 29,284
hectares to 18,218 hectares, and orchards
decreased from 17,734 hectares to 10,603
hectares. Water bodies shrank dramatically
from 231 hectares in 1986 to less than 60
hectares in 2024, signaling a water crisis.
The results from the Markov model predict
that by 2034, 44.81% of agricultural lands
and 39.97% of orchards will be converted
into urban areas, exacerbating ecological
challenges such as rising surface
temperatures, reduced soil permeability, and
increased flood risk. The study underscores
that without proper urban management, land
degradation  will  persist, threatening
ecological balance.

Conclusion

The peri-urban expansion of Isfahan
illustrates a broader pattern of disorganized
growth in Iranian metropolitan peripheries.
The study concludes that despite the
existence of multiple legal and institutional
mechanisms, their fragmented
implementation has failed to manage rapid
and unauthorized development effectively.
This has resulted in the loss of agricultural
land, degradation of natural resources, and
growing socio-spatial inequalities.

The research calls for a rethinking of
governance in peri-urban areas through
integrated spatial planning, legal reform, and
institutional capacity-building.
Recommended  actions include: (1)
establishing a clear urban growth boundary
for Isfahan; (2) strengthening inter-agency
coordination; (3) revising land use laws to
increase enforceability; and (4) promoting
inclusive planning practices that involve
local stakeholders.
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