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Abstract

This study examined the impact of weather on theft crime and its spatial distribution. Crime occurs
when offenders and potential targets converge. The research highlighted the role of climatic factors in
creating opportunities for theft in the coastal city of Bandar Anzali between 2016 and 2020. The study
adopted a descriptive-analytical approach with a spatiotemporal analysis perspective. The unit of
analysis included all burglary data collected from the Police 110 database and climatic data obtained
from a reliable meteorological source. Statistical analyses were conducted using ArcMap software.
The Average Nearest Neighbor (ANN) index was employed to analyze the spatial distribution of theft
data, while the Inverse Distance Weighting (IDW) interpolation method was used for crime mapping.
Additionally, the Kernel Density Estimation (KDE) function was applied to estimate and predict theft
crime density. The study also utilized the Ordinary Least Squares (OLS) model. The findings revealed
that the highest occurrence of theft was in Zone 7 of Anzali, while the lowest was in Zone 1 of
Ghazian. The summarized results of the OLS regression model showed that climatic variables
influenced theft crime, with some coefficients being positive and others negative. For instance, during
spring, positive coefficients for minimum temperature were associated with an increase in theft, while
negative coefficients for maximum temperature corresponded to a decrease in theft. Considering the
Variance Inflation Factor (VIF) values, which were below 7.5, the regression model demonstrated
reliable predictions for some variables. To assess the compatibility of climatic variables with theft
crime in the geographical space, the results of the Breusch-Pagan (BP) test indicated that in all
seasons, the p-value was greater than 0.05, showing the model's compatibility with the variables. This
study clearly revealed that offenders adapt their criminal behaviors to the climatic conditions they
encounter.
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Highilight

- By assessing the central tendency of theft data through the geographic mean center and central feature, it
was determined that the geographic centrality is located in the Anzali section (Zone 6).

- Regarding the degree of dispersion and concentration of theft crimes around a central point, the standard
distance (SD) analysis revealed that the majority of crimes, specifically in 5 out of the 9 studied zones, fall
within this circle and the spatial distribution pattern is normal, circular, and exhibits low spatial standard
deviation.

- When examining clustered, dispersed, and random patterns of theft crimes, the Average Nearest
Neighbor(ANN) statistic was calculated as 0.640949. Since this value is less than 1, the hypothesis of a
random pattern is rejected, indicating that the data exhibit clustering.
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- The coefficients of climatic variables (independent) influencing theft crimes (dependent) were analyzed
using the Ordinary Least Squares (OLS) method, showing both positive and negative relationships.

- In spring, the coefficients for minimum temperature were positive, correlating with an increase in theft,
while the coefficients for maximum temperature were negative, correlating with a decrease in theft. The
Variance Inflation Factor (VIF) for the independent variables (climatic elements) was also measured.

- The VIF value for the precipitation variable in summer, autumn, and winter, as well as for the minimum
temperature variable in spring, was very low, showing the regression model's suitability for reliable
predictions.

Extended Abstract

Introduction

Crimes have significantly affected daily life by worsening the living environment of societies, reducing people's
sense of security and social well-being. This situation has also placed considerable pressure on the government
and police organizations. This is not surprising, as crime is concentrated in large urban areas and police
resources are directed to areas that are considered problematic. Many types of crime exhibit cyclical patterns,
showing seasonal fluctuations in their volume. This phenomenon, often referred to as crime seasonality, is
typically represented in time-series data with repeating cycles. Seasonal weather changes have been proposed as
a contributing factor to these seasonal shifts in crime patterns. The theoretical foundation of this research lies in
the broad daily activity framework, which posits that individuals make decisions based on rational evaluations of
the costs and benefits of alternative choices. The City of Bandar Anzali, the second-most populated city in
Guilan province, is one of the densest cities in Iran in terms of population. This coastal port serves as a major
tourist destination and an important economic hub in Iran, making it the central area of Anzali. Given its
characteristics, the city is not immune to theft crimes. According to statistics from the Gilan Provincial Police,
the number of reported theft incidents from 1395 to 1399 exceeded 1,108, a figure that is significant in its
context. Although various studies had explored crime through the lenses of social sciences, criminology, and
behavioral sciences, this research addressed a gap in understanding the effects of seasonal changes in weather
conditions on theft crimes. It focused on the spatial distribution of thefts and how seasonal weather variations
influence criminal activity patterns in Bandar Anzali.

Methodology

This research, with a descriptive-analytical nature, adopted a spatiotemporal analysis approach. The unit of
analysis included all residential theft data collected from the 110 police database, along with meteorological data
obtained from a reputable weather website. Statistical analysis of the data was performed using ArcMap
software. The Average Nearest Neighbor (ANN) index was used to determine the distribution of theft crime
data. Crime maps were zoned using the Inverse Distance Weighting (IDW) interpolation method. The Kernel
Density Estimation (KDE) function was utilized to estimate and evaluate the density of theft crimes.
Additionally, the Ordinary Least Squares (OLS) model was applied in this study. The findings revealed that the
highest theft occurrence was in District 7 of Anzali, while the lowest was observed in District 1 of Ghazian.

Results and discussion

The results of the coefficients indicating the impact of climatic variables (independent) on theft crime
(dependent), derived using the Ordinary Least Squares (OLS) method, are presented in Table 2. These
coefficients are either positive or negative. For example, in spring, the coefficient for minimum temperature is
positive, leading to an increase in theft, while the coefficient for maximum temperature is negative, correlating
with a decrease in theft. The Variance Inflation Factor (VIF) for the independent variables (climatic elements)
was also measured. If the VIF value is less than 7.5, the regression model can be considered suitable for accurate
predictions. The OLS model results across the seasons indicated that the VIF value for the precipitation variable
in summer, autumn, and winter, as well as for the minimum temperature variable in spring, is very low, making
this regression model appropriate for reliable forecasting.
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Conclusion

The results indicated that, based on the principles of the theory of criminal opportunities, the spatial patterns of
theft crimes vary across seasons. Furthermore, the spatial point pattern tests suggested that the changes in the
spatial distribution of crimes can be anticipated. For example, theft crimes are likely to increase in specific
locations such as shopping areas in the city center, tourist hotspots, coastal zones around the city, and residential
settlements near the coast. The findings also highlighted that season themselves act as broad aggregates,
potentially masking finer seasonal patterns. This research operated on a different temporal scale, emphasizing
that crime prevention activities should align with seasonal timing to achieve maximum effectiveness. This study
clearly demonstrated that criminals adapt their behavior to situational conditions. Consequently, the inherently
fixed nature of theft targets results in spatial patterns that differ significantly from crimes against persons. The
findings reinforced the observation that thieves, even if they migrate between regions during different seasons,
tend to return to the same locations to commit their crimes. The study further suggested that robbery targets in
densely populated and economically productive areas may be so attractive to criminals that they could compel
offenders to deviate from their typical routines. These results align with findings from previous research,
reinforcing their validity. For policymakers at the local level, understanding the explanatory forces and
confounding factors influencing spatial crime patterns is crucial. This study provided a valuable reference for
future research in spatial crime analysis and for informed decision-making when crime rates increase.
Operational decisions, such as those made by police forces, should incorporate time variables and weather
conditions by utilizing weather forecasts. If implemented correctly, the findings of this research offer promising
and practical perspectives that could significantly reduce property theft crimes.
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31. Xu &eatal.

32 . Ranson.
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34 . Blakeslee & etal.
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36 . Crank & Jacoby.

37 . White.

38. Linning.

39 . Andresen & Malleson.
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40 . Meteomanz,

41 . Average Nearest Neighbor.
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42. Inverse Distance Weighted.
43. Shepard.

44. Silverman.

45, Bailey & Gatrell.

46 . Fang & etal.
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48 . Arribas-Bel.

49 . Oshan & et al.

50 . Standard deviational ellipse.
51 . Hakan & Saleh Ahmed.

52 . Standard Distance.
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