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Abstract

Background and Objective: Given the increasing trend of global urbanization, studying and
monitoring the expansion of urban constructions is of great importance, as the growth of such
structures often leads to significant changes in land surface cover. Accordingly, the objective
of this study is to analyze and investigate the trend of expansion of urban constructions in a
part of Noor County, Mazandaran Province.

Methodology: In this study, land use maps of the study area for the period 2005-2025 were
extracted using Landsat 5 and 8 satellite imagery and the Support Vector Machine (SVM)
model. Additionally, the Land Change Modeler (LCM) tool was employed to assess the
temporal-spatial patterns of change during this period.

Results and Findings: The The findings of this study indicate that the area of urban
constructions in the region increased from 33.07 km? in 2005 to 92.7 km? in 2015, and further
to 97.15 km? in 2025. Accordingly, the extent of constructions in proximity to the cities of the
region has shown greater growth due to increased construction activities. Assessments reveal
the inevitable impact of the expansion of constructions on the reduction of other land use
types in the region. By 2025, approximately 99.8 km? of the region have been directly
affected by the expansion of constructions, with pastures and agricultural lands experiencing
the most significant impacts in this regard. The results of this study highlight the increasing
trend of expansion of human constructions in parallel with the region’s population growth and
underscore the importance of adopting land use planning and programs to optimally manage
land use in line with sustainable territorial development.

Keywords: "Change Detection”, "Urban Constructions”, "Remote Sensing”, "Spatial
Planning", "Noor".

Extended Abstract

* Correspong Author Email: a_hejazi@tabrizu.ac.ir

Cite this article: Moshtagheh Mehr, A. and Hejazi, S. A. (2026). Detection and Monitoring of Urban
Constructions in Central District of Noor Township Using Satellite Imagery and Based on Spatial Planning
Approach. Journal of Sustainable Urban & Regional Development Studies (JSURDS), 7(1), 340-354.


https://www.srds.ir/
https://www.srds.ir/article_229441.html?lang=en

Introduction

Urban constructions are a combination of complex materials and surfaces, such as vegetation,
impervious surfaces without vegetation, and partially or completely impervious surfaces,
including asphalt, concrete, and various roof structures. These materials and surfaces are
subjected to both natural and human-induced processes, continuously increasing the
heterogeneity within the regional structure. Furthermore, tall and multi-story buildings are
increasingly being constructed in urban areas worldwide, and this trend is expected to
continue in the future as a solution to horizontal land scarcity by utilizing three-dimensional
space. Accordingly, urban developments constitute one of the most important categories in
the fabric and structure of any region. Therefore, identifying and monitoring urban
developments plays a fundamental role in urban planning and management, crisis
management, tourism, and other areas. Without access to up-to-date information on the trends
of urban developments, effective spatial planning is hardly achievable. Additionally, the issue
of unauthorized construction within city limits and their surrounding boundaries has become
increasingly prominent. To understand this trend and take appropriate measures, there is a
need to obtain immediate information from various urban areas and monitor unusual changes.
Thus, the detection and monitoring of urban developments are of significant importance in
various geographical applications, such as urban planning, natural disaster simulation,
prediction, management, as well as land use change assessment in any region. Accordingly,
the present study focuses on detecting and evaluating the increasing trend of urban
developments within the central district of Noor County in Mazandaran Province. The
ultimate objective of this research is to identify the existing challenges in the field of land use
in the region and provide appropriate strategies for spatial planning in the area.

Methodology

In the present research, using Landsat satellite imagery and employing a supervised
classification algorithm (SVM), land use maps for the study area were extracted for the period
from 2005 to 2025. Furthermore, the LCM (Land Change Modeler) was used to assess land
use changes and the existing patterns in this context. This study utilized Landsat satellite data
as the primary source of spatial information. Accordingly, images from three time periods—
2005, 2015, and 2025—were selected from the Landsat image collection to analyze the
historical land changes in the region. It is worth noting that these images were obtained and
used free of charge in the form of Level 1 (L1) data from Collection 2 (C2) through the
United States Geological Survey (USGS) database. Additionally, ancillary data such as
existing maps and high-resolution Google Earth imagery of the area were used to define land
use classes, select training samples for the classification, and assess the accuracy of the
resulting maps. In this research, various platforms, including ENVI 5.3, ArcGIS 10.4.1,
IDRISI TerrSet, and Google Earth Pro, were utilized to perform the necessary processing on
the available images.

Results and Findings

According to the findings, the trends of change for water, forests, orchards, and barren lands
have been fluctuating. In this regard, the water, forest, and barren land classes experienced a
decrease in area from 2005 to 2015, but then showed an increasing trend again from 2015 to
2025. Conversely, the opposite trend was observed for agricultural land changes, whereby
their area increased until 2015 but then followed a decreasing trend from 2015 to 2025. The
investigations also showed that the area of rangelands consistently experienced a decreasing
trend throughout these twenty years. On the other hand, examining the trend of changes for
built-up areas in the study region indicates that the extent of this land class has consistently
followed an upward trajectory. Accordingly, the extent of built-up areas increased from 33.07
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km2 in 2005 to 92.7 km? in 2015, and further to 97.15 km? in 2025. Its share of the total area
increased from 7% at the beginning of the period to 20.58% at the end of the period.
Therefore, urban developments currently occupy approximately one-fifth of the land area in
the central district of Noor County. Regarding the spatial trend of land use changes in the
region, a vast area from the far south of the region had undergone severe changes by 2015.
Given the topography of this area, it can be said that these changes were primarily related to
natural and climatic factors, which led to a relatively significant increase in the area of forest
and jungle, followed by the expansion of road construction (built-up areas) there. This trend
continued until 2025, with other parts of the southern region undergoing relatively severe land
use changes. According to the conducted investigations, the intensity of land use changes in
the northern areas, especially those adjacent to the coastline, was relatively high between
2015 and 2025. Therefore, the evaluations indicate a significant impact of the expansion of
built-up areas on the reduction of other land cover classes across the region. According to the
research findings, from 2005 to 2025, approximately 99.8 km? of the central district of Noor
County were directly affected by the expansion of built-up areas. Among these, forest, with
44.04 km?, and orchards, with 29.66 km?2, were the most impacted. Furthermore,
approximately 0.12 km? of jungles, 9.11 percent of barren land, and 2.22 percent of water
bodies have been overshadowed by the expansion of urban developments and constructed
areas.

Conclusion

The results of this study reveal the increasing trend of built-up area expansion alongside
regional population growth and highlight the importance of adopting land-use planning
measures and approaches for the optimal management of land use in line with sustainable
regional development. Accordingly, the formulation and implementation of comprehensive
land-use plans at the district level—plans that designate suitable land uses and construction
restrictions in sensitive areas—can prevent the suboptimal expansion of urban developments.
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