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Objective: The environmental and spatial characteristics of settlements and their role in
shaping social security highlight the importance of analyzing the nexus between crime and
geography. Accordingly, this research aims to analyze crime spatially in West Azerbaijan
Province by identifying spatial distribution patterns and examining the relationship between
crime rates and various environmental and spatial variables. By modeling these components,
this study seeks to understand the environmental requirements affecting security, thereby
providing a scientific basis for developing preventive approaches and the spatial organization
of crime-prone environments.

Method: Adopting a descriptive-analytical and correlational approach, this research utilizes
both documentary and field-based data, incorporating crime statistics for the year 2023
obtained from the Statistical Center of Iran. The study employs correlation coefficient tests in
SPSS to assess associations between crime rates and geographical indicators. Furthermore,
spatial distribution patterns were analyzed using inverse distance weighting (IDW), while the
ordinary least squares (OLS) regression model was implemented in ArcGIS to evaluate the
spatial heterogeneity of the relationships.

Results: The findings showed that counties with higher rates of crime and violence were
primarily concentrated in the central areas of the province, whereas peripheral and border
areas exhibited significantly lower crime rates. Factors such as distance from the border,
border length, precipitation, vegetation density, and industrialization are significant
determinants of the spatial patterning of crime. Increased precipitation and vegetation cover
appear to exert a mitigating effect on crime rates, while industrialization and distance from
borders have a role in the increase in crime. Supplementary analysis using the OLS model
indicates that the variables account for approximately 62% of the variance in crime rates
(Adjusted R?*=0.45). This demonstrates that the model possesses sufficient explanatory
capacity to capture the spatial relationships within the study area. The model findings indicate
that, significantly, industrialization, alongside border length, serves as a key driver and a
contextualizing framework that facilitates changes in crime rates.

Conclusions: The study demonstrates that environmental and spatial factors are decisive in
shaping the spatial distribution of crime, a phenomenon that can be interpreted through the
lens of socio-ecological systems. Border regions exhibit lower crime rates, likely due to
distinct security measures and economic dynamics, whereas central, industrial areas
experience higher crime levels. Furthermore, environmental variables—specifically
precipitation, vegetation, and environmental quality—contribute to a protective effect by
enhancing social well-being and livability. Consequently, policy interventions should
prioritize the development of sustainable industrial management strategies that integrate
social and environmental considerations, alongside a nuanced understanding of the dynamics
inherent in border regions.
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Introduction

In recent decades, environmental criminology has emphasized that the physical environment is not merely
a passive setting for criminal activity; rather, spatial and environmental characteristics play a pivotal role in
shaping the spatial distribution of crime patterns. Within this paradigm, human behaviors—including social
deviance and criminal acts—are increasingly viewed as emergent properties of specific environmental
structures. This approach posits that crime results from the interaction between social, economic, and
environmental factors, highlighting the significance of “place” in explaining human behavior. Features such
as land use, land cover, climatic conditions, topography, and other environmental attributes, alongside socio-
economic variables, significantly influence criminal opportunities and their spatial manifestation.
Investigating the relationships between environmental variables and the spatial distribution of crime is
therefore essential for understanding the processes governing space and for developing effective strategies
for environmental planning and enhancing urban security. Specifically, topography, climate, vegetation,
industrial development, and border dynamics can significantly structure crime patterns and their subsequent
impacts on social security. In Iran, criminological research has primarily focused on socio-economic and
demographic determinants, with limited empirical attention paid to geographic and environmental factors,
particularly at regional and provincial scales. Furthermore, spatial heterogeneity in the determinants of crime
has rarely been examined using advanced spatial statistical modeling. West Azerbaijan Province, with its
unique characteristics—including international borders, climatic and topographic diversity, heterogeneous
land cover, and unbalanced industrial and urban development—provides an ideal spatial setting for
examining the geographic factors influencing crime and social security. This study aims to conduct a spatial
analysis of crime and identify the environmental and locational factors affecting social security in West
Azerbaijan. Crime rates are employed as an objective proxy for social insecurity. The primary objectives are
to analyze the spatial distribution of crime, examine the relationships between geographic variables and
crime rates, and model these relationships using spatial regression techniques.

Method

Conducted in 2025, this study adopts a theoretical-applied approach utilizing descriptive-analytical and
correlational methods. Data were collected through documentary, archival, and field research. The theoretical
framework and criteria for measurable indicators were established through an extensive literature review.
Supplementary documentary data included shapefiles of administrative divisions and land cover of West
Azerbaijan. To weight various types of land cover, an expert survey was conducted involving 11 researchers
(Ph.D. holders and candidates in fields including natural resources, forestry, environmental engineering, land
use planning, and urban planning).

The research focuses on analyzing the extent and spatial distribution of crimes across the counties of
West Azerbaijan (2023) and evaluating the impact of geographic factors—such as temperature, precipitation,
vegetation, elevation, slope, population density, migration rates, border functionality, and industrialization—
on crime occurrence. These geographic variables constitute the independent variables, while the crime rate
serves as the dependent variable.

Analyzed crimes include homicide, suspicious deaths, assault, violent crimes (e.g., armed robbery,
extortion), and various forms of theft (private/public premises, residential, commercial, vehicle, and
livestock). Initially, indicators were extracted for each county, including crime rate (per 100,000 population),
mean annual temperature and precipitation, mean elevation and slope, mean relative humidity, land
cover/agricultural percentage, population density, migration rate, per capita industrial electricity
consumption, and distance to the border. Raw data were retrieved from official sources, while indicators
such as mean slope, elevation, and vegetation richness were derived through spatial pre-processing in
ArcGIS. Weighting was performed using the analytical hierarchy process (AHP) via Expert Choice, and
ranking was conducted using the technique for order of preference by similarity to ideal solution (TOPSIS).
Finally, spatial relationships, autocorrelation, and local impacts were analyzed using Moran’s Index and
ordinary least squares (OLS) regression models.
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Results
The research findings indicate that the eastern regions of the province exhibit higher crime rates. In other

words, crime frequency and social deviance increase as one moves further from the western borders toward

the interior of the province. Specifically, Miandoab, Takab, and Urmia were identified as crime “hotspots,”
whereas Sardasht, Oshnavieh, and Poldasht emerged as “coldspots.”

Furthermore, the results highlight the decisive role of geographic factors, suggesting that the spatial

distribution of crime is a function of the province’s unique locational characteristics. The key findings are as

follows:

1. The Complex, Dual Role of the Border: Contrary to the common perception of borders as primary
sources of insecurity, this study reveals that increasing distance from the border correlates with higher
crime rates. Conversely, a greater length of border area is associated with lower crime rates. This can be
attributed to the concentration of security mechanisms, economic opportunities derived from border trade
(both formal and informal), and a subsequent reduction in the motivation for subsistence-related crimes in
these regions.

2. The Protective Effect of Natural Factors: A significant negative correlation was identified between
higher precipitation, vegetation richness, and crime rates. By fostering sustainable economic opportunities
(agriculture and tourism), improving quality of life, enhancing climatic comfort, reducing environmental
stress, and strengthening informal social control, these factors act as protective mechanisms.

3. The Negative Impact of Unregulated Industrialization: Industrialization (measured by industrial
electricity consumption) exhibited the strongest positive correlation with crime rates. This finding
suggests that industrial development—when devoid of proper social and environmental planning—Ileads
to social fragmentation and increased criminal opportunities through the attraction of migration,
population density, environmental pollution, and strain on infrastructure.

Finally, the results of the Moran’s | and OLS models demonstrate that the distribution of crime rates in
West Azerbaijan lacks a clustered spatial pattern; rather, it is driven by structural factors rather than spatial
contagion. “Industrialization” emerged as the primary driver of increased crime, underscoring the urgent
need to address the social consequences of industrial development. Conversely, the border zones exerted a
deterrent effect, which, in addition to surveillance and control, reflects the economic conditions, livelihood
prospects, and a significant degree of social stability in these areas. Collectively, these findings suggest that
crime reduction policies must simultaneously focus on managing industrial growth and strengthening the
economic and social foundations of border regions.

Conclusions
The results of this study confirm that crime patterns in West Azerbaijan are a predictable function of

geographic variables. The distribution of crime exhibits systematic spatial patterns shaped by environmental

conditions, locational attributes, and processes of industrial growth. Border regions tend to experience lower
crime rates due to enhanced security controls and economic opportunities, whereas central and industrial
areas face higher levels of social insecurity.

Environmental factors, such as precipitation and vegetation richness, act as protective layers by
improving environmental quality, economic stability, and social welfare. In contrast, rapid industrialization
lacking spatial planning and adequate social infrastructure leads to increased crime rates. Therefore, policy-
making must integrate the dynamics of border regions with sustainable industrial development strategies that
incorporate careful social and environmental considerations. In this regard, the following policy
recommendations are proposed:

e Focus on Sustainable Development and Environmental Justice: Parallel to legal and punitive
approaches, policy-making should prioritize enhancing the quality of the living environment—such as
expanding green spaces and mitigating industrial pollution—alongside fostering balanced economic
development in non-border regions.

e Smart Management of Industrial Development: The establishment of new industries must be
integrated with comprehensive Social and Environmental Impact Assessments (SEIA), accompanied by
simultaneous investments in social and welfare infrastructure to mitigate potential negative externalities.
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e Capitalizing on Border Advantages: By strengthening commercial and security infrastructure in border
areas, policy-makers can effectively leverage their potential for job creation and income generation as a
robust tool for crime prevention.
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Dispersed Random Clustored

Given the z-score of 0.20, the pattern does not appear to be significantly different than 3
random.
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