


Figure 12. Standardized map of criteria 1 and 2

Figure 13. Standardized map of criteria 3 and 4 
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Figure 14. Standardized map of criteria 5 and 6 

Figure 15. Standardized map of criteria 7 and 8 
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Figure 16. Standardized map of criteria 9 and 10

Figure 17. Standardized map of criteria 11 and 12 

In the final step, the normalized fuzzy maps (Figures 
12-17) were applied as input data to the GIS 
environment. This process was carried out by applying 
weighting coefficients extracted from the analytic 
network process (ANP). This step ensures that the 
input maps are not simple averages, but rather reflect 
the relative influence of each factor on the final result.

In this environment, a fuzzy membership degree is 
determined for each unit cell (pixel) of the map. This 
value indicates the degree to which that location 
conforms to the desired definition for each sub-
criterion; Gaussian membership functions was used 
for determining the membership degree.
Finally, these maps were merged through the AND 
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operator in the ARCGIS, and the map of insecure 
spaces in the Molavi neighborhood was formed (Figure 
18). The AND operator ensures that a pixel is recorded 

in the final map only if it simultaneously achieves high 
membership degrees in all input subcriteria.

Figure 18. Map of insecure spaces in the Molavi neighborhood

The analysis of insecurity hotspots (dark purple dots) 
in this neighborhood is not uniformly distributed. The 
most intense concentration points and the greatest 
overlap of sub-criteria are observed in three main 
areas: the center of the neighborhood, as well as parts 
of the west and southwest. From the perspective of 
urban policy analysis, these points are identified as 
critical intervention areas.
The identification and characteristics of insecurity 
hotspots in physical surveys, as well as the overlap of 
sub-criteria maps, indicate that these insecurity 
hotspots are systematically related to structural 
weaknesses in the physical form of the neighborhood. 
As can be seen in the map, insecurity hotspots are 
primarily due to the presence of low-width and 
elongated passages with severe restrictions on 
adequate sight lines, accompanied by a lack of 
environmental lighting and the absence of social 
supervision by residents, which directly deprives 
residents of the possibility of active visibility and 
supervision. Additionally, spaces with signs of disorder 

and wear and tear, proximity to abandoned or 
deteriorated buildings, are prone to concealment. 
According to the broken windows theory, they send a 
message to society that the neighborhood lacks social 
control, which exacerbates the incidence of petty 
crime. Molavi neighborhood is vulnerable in this 
regard due to the significant number of old and 
deteriorated historical buildings.
In contrast, according to the findings, the eastern and 
northeastern fringe areas of the neighborhood, 
especially those adjacent to major streets such as 
Sepah Street, enjoy a higher level of environmental 
security. This advantage is due to a combination of 
factors. First, the appropriate mix of residential, 
commercial, and service uses ensures the constant 
presence of citizens and continuous informal 
surveillance throughout the day. Second, improving 
the physical quality and infrastructure, which includes 
standard and optimal lighting, official surveillance 
systems (such as municipal and private CCTV cameras), 
and the removal of abandoned buildings, which itself 
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is a testament to the effectiveness of the regeneration 
and renovation processes in this deteriorated and old 
area.
Based on the integration of data and analysis of Figure 
18, the Molavi neighborhood has been divided into 
three main zones, and an intervention strategy tailored 
to each is defined (Figure19) :
1. Zone with weak environmental security: includes 

the main centers of insecurity (mainly the central, 
western, and southwestern areas).
2. Zone with medium environmental security: the 
southern and southwestern parts (which require 
intervention to prevent falling into a weaker zone).
3. Zone with high environmental security: the eastern 
and northeastern peripheral areas.

Figure 19. Zoning of environmental security in the Molavi neighborhood

The findings support the fundamental point that for 
effective urban policymaking, the focus should be on 
identifying and addressing underlying causes and 
environmental deficiencies (such as lighting, 
passageways, and deteriorated land uses) at precise 
points of insecurity hotspots. This targeted intervention 
approach will maximize the allocation of limited public 
resources and prevent budget waste in implementing 
extensive and unnecessary measures throughout the 
neighborhood (especially in secure areas).

5. Discussion
This section provides an in-depth interpretation and 
analysis of the findings from the Analytical Network 
Process (ANP) and Geographic Information System 
(GIS) in the Molavi neighborhood of Qazvin. The 
results of the network analysis clearly show that, in 

the Molavi neighborhood of Qazvin, the criterion of 
“performance”, with a relative weight of 0.488, has 
gained more importance than “physical form”, with a 
weight of 0.308. It indicates that although the existing 
physical structure (such as low-width passages, the 
presence of blind spots, and a lack of visibility) is the 
basis for the formation and potential of crime, the mix 
of uses and nighttime activities in space has a more 
immediate, tangible, and decisive impact on citizens’ 
daily perception of insecurity. According to Jacobs’ 
theory, “eyes watching the street” does not simply 
mean the physical presence of healthy buildings, but 
also the active and purposeful human presence. 
The sub-criterion “lack of appropriate urban furniture,” 
with a relatively low but vital weight of 0.0064, was 
identified as a contributing factor in exacerbating 
feelings of insecurity. This factor, although not ranked 
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among the top priorities in terms of weight, plays an 
important role in weakening natural surveillance. 
Standard urban furniture (such as appropriate benches 
in the active design of sidewalks and neighborhood 
centers) directly impacts the encouragement of 
citizens to attend and use the spaces. In the Molavi 
neighborhood, the lack of this element on Shahid 
Ansari and Molavi streets, as well as the neighborhood 
center, has decreased the presence of people, 
weakening the street’s eyes. This reduced presence, in 
turn, lowers the quality of social interactions and 
exacerbates the feeling of vulnerability and insecurity 
in public spaces. This finding shows that even minor 
physical elements can act as a catalyst for perceived 
insecurities.
To ensure the validity of the results obtained for the 
Molavi neighborhood, a comparative study with 
previous research on similar historical and deteriorated 
contexts is necessary. For instance, Hamafar et al. 
(2023) focused on identifying and redesigning insecure 
public spaces in some urban neighborhoods of Tehran, 
with the approach of improving environmental 
security. The studied neighborhoods, such as the 
Molavi neighborhood, share common characteristics 
of deteriorated and historical contexts, including 
physical factors: the lack of light and illumination, as 
well as insecure corners and recesses due to the 
setback of buildings in alleys. Despite the alignment in 
the ultimate goal (identifying insecure spaces), key 
differences exist in methodology: The aforementioned 
article used hierarchical analysis (AHP), the present 
study has used the more comprehensive model of the 
analytical network process (ANP) due to the nature of 
dependencies and the network nature of the factors 
affecting insecurity. Hamafar et al. (2023) emphasized 
qualitative methods, including in-depth field 
observations and residents’ opinions, to identify 
factors, and covered social factors well. It prioritized 
the factor “supporting activities,” while this research 
categorizes the criterion “functionality” as high 
priority. This comparison highlights that providing 
security in deteriorated and old neighborhoods 
requires a multifaceted approach that, beyond purely 
physical and design measures, focuses on the human 
and social activities of the space.
Every scientific research faces limitations, 
understanding of which is crucial for generalizing the 
results and planning further research. The dominant 
approach of this study, which was based on spatial 
data (GIS), led to the ignorance of the impact of social 
factors. Indicators such as social participation, 

neighborhood cohesion, social capital, and public trust 
were overlooked. Future research can also focus on 
the use of new technologies (ICT) to achieve 
environmental security through environmental 
monitoring systems in deteriorated structures.

6. Conclusion
This research was conducted to identify insecure 
spaces in the Molavi neighborhood of Qazvin city. The 
research methodology focused on spatial analysis and 
used a simultaneous combination of two powerful 
approaches: the analytical network process (ANP) for 
weighting and prioritizing criteria and sub-criteria, and 
the capabilities of the geographic information system 
(GIS) for analyzing the location of data references. To 
integrate the uncertainty resulting from qualitative 
judgments, the Fuzzy ANP method was used to obtain 
a comprehensive and valid analysis of the distribution 
of insecurity at the neighborhood level.
Using the Analytical Network Process (ANP), the 
importance of each criterion and sub-criterion 
mentioned earlier was assessed. The criteria identified 
as most significant by experts for determining insecure 
spaces were “performance” (weight of 0.488), 
“physical form” (weight of 0.308), and “environmental 
quality” (weight of 0.204). Among the sub-criteria, 
two were highlighted as the most impactful factors 
contributing to insecurity: “neighborhood blind spots” 
(weight of 0.223) and “lack of lighting” (weight of 
0.213). Conversely, the sub-criteria identified as the 
least important factors were “inconsistent walls” 
(weight of 0.001) and “lack of separation between 
motorists and pedestrians” (weight of 0.006).
In the next stage of spatial analysis, the most important 
insecure spatial hotspots were identified using ArcGIS 
software and the Fuzzy ANP method. The results 
showed that most of these spaces are located in the 
central, western, and southwestern parts of the Molavi 
neighborhood. This clearly revealed the spatial 
heterogeneity in the distribution of Molavi 
neighborhood security.
The insecurity hotspots were systematically related to 
the structural weakness in the physical form of the 
neighborhood (passages with inappropriate geometry 
and blind spots), lack of social supervision by residents, 
lack of lighting, presence of abandoned buildings, and 
also a management-development gap in the 
neighborhood, which practically exclude these areas 
from the circle of attention and effective urban 
planning interventions. In contrast, the areas covered 
in urban regeneration programs (especially the Sepah 
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Street axis in the eastern part) were free of insecure 
spaces due to the successful integration of elements 
providing environmental security. Therefore, to gain a 
deeper understanding and facilitate the development 
of improvement strategies, the level of environmental 
security in the neighborhood was categorized into 
“weak”, “medium”, and “high”, based on the findings 
of the analysis. This spatial division provided the 
necessary basis for developing effective and targeted 
policy recommendations to enhance the environmental 
security approach of the Molavi neighborhood, 
particularly in the identified insecure spaces.
A subset of proposed strategies and policies is 
presented at three physical, environmental quality, 
and functional levels. These recommendations focus 
on improving the points identified in the GIS maps, 
particularly on improvements that are feasible in 
situations where physical interventions require more 
time.
•	Consolidation and coordination of parts in the area 

identified as insecure points, a targeted measure to 
eliminate existing blind spots and improve visibility 
and surveillance levels.

•	Emphasis on active and adaptive lighting in identified 
secondary streets: Replace old lights with smart LED 
lighting systems in high-risk areas. These systems 
should be able to adjust the intensity of the light; the 
light should be maximized during low-traffic hours 
and at midnight (when the natural surveillance is 
reduced).

•	Use high-resolution cameras equipped with night 
vision in blind spots in the neighborhood

•	Design pause spaces in the neighborhood: Place 
benches and small seating areas near the entrances 
of buildings or in corners with sufficient visibility. 
These spaces should provide physical comfort and 
sensory stimulation, catering to different age groups.

•	Create small-scale and multi-purpose uses at the 
neighborhood level, prioritizing identified insecure 
spaces to increase dynamism and natural surveillance 
at different times of the day by creating social 
demand for presence in the space.

•	Carefully identify and map abandoned spaces, 
transforming them into temporary focal points 
through creative interventions and flexible uses. This 
process will directly lead to improving the 
neighborhood’s dynamism.

•	Strengthen environmental security with technology: 
deploying and integrating communication 
infrastructures for smart, continuous environmental 

monitoring (instead of traditional patrolling), with 
the central role of information and communication 
technology (ICT) to increase neighborhood resilience 
and environmental security. This includes the 
following infrastructures and measures: 

1) Pivotal technologies: advanced surveillance 
equipment, including smart cameras (equipped with 
analytics), a variety of environmental sensors, and 
advanced real-time data analysis software; and 
2) Spatial database (WebGIS): creating and operating a 
continuous monitoring system based on WebGIS as 
the central core of geographic information for 
aggregating, displaying, and periodically updating 
insecurity maps. This platform is also crucial for 
assessing the impact of implemented policies and 
conducting future interventions.
•	Establishing night-time uses, such as cafes, 

restaurants, and fast food, with longer opening hours 
on Ansari Street, to create continuous and legal 
activity that helps strengthen the sense of security 
on this passageway.

Environmental security is a fundamental component 
of the quality of citizens’ social life. The analytical 
model used in this research has high potential for 
practical application by urban designers and planners. 
The strategic goal of this model is to reduce crime-
prone areas, prevent the spread of crime in the 
neighborhood, and ultimately improve neighborhood 
spaces to the highest level of environmental security. 
Therefore, integrating the results of this model into 
decision-making processes will be an effective step 
towards achieving a safer neighborhood and 
sustainably improving the quality of life of residents.
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