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Introduction: Any construction carried out without written permission from
the municipality, or in violation of such permission, is considered a construction
violation. In Qom, the increase in construction projects that disregard urban
planning regulations has led to buildings being constructed in non-standard and
rule-breaking ways—an issue with negative social, economic, and
environmental consequences.

Purpose: This study aims to identify which urban districts have experienced the
highest and lowest frequencies of building violations.

Geographical area: The geographical area under study includes the eight
administrative districts of Qom Municipality, which constitute the legal and
service boundaries of the city.

Methodology: This research follows a descriptive approach. The data pertains
to building violations referred to the Article 100 Commission of Qom
Municipality over four years (2019-2022). ArcGIS software was used to
analyze the data, with Kernel Density Estimation (KDE) employed as the
primary spatial analysis technique.

Results and Discussion: The four most frequent construction violations in Qom
are encroachment on the street, unauthorized subdivision of land, excess
density, and parking deficiency. Street encroachment is scattered across the city;
unauthorized subdivision is observed in Districts 2 and 6; excess density is
concentrated in Districts 7 and 4; and parking deficiency is observed in Districts
2,3,5,6,and 7.

Conclusion: Using the Kernel Density Estimation technique in a GIS
environment can assess the density of construction violations. Through this, the
spatial concentration of construction violations can be identified at the
metropolitan scale of Qom, and the most effective strategies and policies for
addressing them can be formulated.

Highlights:

Construction violations in Qom follow distinct spatial patterns; therefore, a uniform
policy is ineffective across all districts, and each district requires its own tailored
strategy.
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English Extended Abstract

Introduction

Cities are recognized as having urban planning at their core, primarily because buildings constitute the
spatial and physical form of urban areas. Building codes and regulations act as guides for urban
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development; therefore, zoning and construction laws must be formulated with double precision to achieve
balanced development and appropriate distribution of activities. Building violations, defined as structures
formed contrary to urban planning principles, land use regulations, and approved master plans, lead to
severe physical and spatial consequences, including visual pollution, heterogeneity in the urban fabric and
skyline, and irregular urban sprawl. Although this phenomenon is not new and is observed globally -from
Kenya and Iraq to Turkey and Jordan- understanding its spatial pattern is crucial for effective management.
Recent local spatial analyses emphasize that since spatial statistics are location-dependent, the distribution
of violations plays a pivotal role in executing efficient prevention strategies and improving urban
management.

Purpose

The primary objective of this study is to evaluate the spatial density of building violations in the city of
Qom, Iran, and to identify the most significant areas and hotspots of these violations, thereby understanding
spatial disparities. Specifically, this research focuses on four frequent types of building violations: "Parking
Deficit,” "Unauthorized Land Division," "Encroachment on Streets,” and "Excess Density." By identifying
vulnerable areas, this study aims to provide a basis for formulating targeted regulations, tariffs, fines, and
deterrent measures to control urban construction.

Geographical area

The study area is the metropolis of Qom, Iran, which is divided into eight municipal districts. This city,
characterized by rapid construction growth and a diversity of urban fabrics (ranging from old, fragmented
textures to new residential towns), serves as a suitable environment for examining the phenomenon of
building violations and analyzing the impact of socio-economic and physical factors on their spatial
patterns.

Methodology (Material and Methods)

The study area is the metropolis of Qom, Iran, which is divided into eight municipal districts. This city,
characterized by rapid construction growth and a diversity of urban fabrics (ranging from old, fragmented
textures to new residential towns), serves as a suitable environment for examining the phenomenon of
building violations and analyzing the impact of socio-economic and physical factors on their spatial
patterns.

Results and Discussion

The present study demonstrates that building violations in Qom are a spatial phenomenon; their
distribution is not random but influenced by physical, economic, and social factors. Utilizing Geographic
Information Systems (GIS) and spatial analysis techniques such as KDE provided a powerful tool for the
precise identification of violation hotspots. The results indicate that managing building violations requires
a district-oriented approach. Specifically, in older districts (such as Districts 2 and 6), the focus should be
on urban renewal and addressing residents' economic constraints, while in developing districts (such as
Districts 1 and 4), monitoring density and parking requirements is essential.

Conclusion

The present study demonstrates that building violations in Qom are a spatial phenomenon; their
distribution is not random but influenced by physical, economic, and social factors. Utilizing Geographic
Information Systems (GIS) and spatial analysis techniques such as KDE provided a powerful tool for the
precise identification of violation hotspots. The results indicate that managing building violations requires
a district-oriented approach. Specifically, in older districts (such as Districts 2 and 6), the focus should be
on urban renewal and addressing residents' economic constraints, while in developing districts (such as
Districts 1 and 4), monitoring density and parking requirements is essential.
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Figure 2. Geographical location of Qom metropolis in the political and administrative divisions of
the country
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Figure 9. Leveling of the construction
violation of unauthorized subdivision of land
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