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What is the most efficient route (based on distance and time) for police to travel to the identified 

crime hotspots from each station? 

Introduction: 

The primary objective of this mapping project is to determine the most efficient routes—

optimized for both distance and time—for police officers to travel from various stations to 

identified crime hotspots in Virginia Beach, VA. By leveraging Geographic Information Systems 

(GIS) tools, particularly ArcGIS, this project will integrate and analyze data on crime incidents, 

police department locations, and the city's street network to propose optimal travel routes. 

Virginia Beach, Virginia, while safer than many cities of similar population size, faces 

unique challenges in terms of crime rates compared to both state and national averages. With an 

overall crime rate of 17 per one thousand residents, the city experiences higher-than-average 

crime levels relative to 72% of other cities and towns in Virginia (NeighborhoodScout 2000). 

The significance of this project lies in its potential to enhance public safety and operational 

efficiency for law enforcement in Virginia Beach. As the city continues to grow, so does the 

complexity of managing safety and response times. This project addresses a pressing need to 

ensure police resources are deployed in the most effective manner, thereby supporting faster 

response times and more strategic law enforcement operations. 



By providing a structured overview of crime distribution, police station locations, and optimal 

routing, the project aims to offer valuable insights into urban safety planning. Furthermore, the 

study aligns with the broader goal of fostering a safer and more comfortable living environment 

for residents, empowering law enforcement to adapt to the city's evolving needs. 

Ultimately, the findings from this study will serve as a resource for local law enforcement and 

urban planners, offering practical solutions to enhance public safety and operational efficiency in 

a city that ranks 27th on the crime index with 100 being the safest.  

Methodology: 

The methodology outlined in this proposal combines data collection, spatial analysis, and 

network analysis to address the research objectives effectively. The process begins with 

assembling various GIS data sets critical to the study, including census tracts, police department 

locations, crime incident locations, and street networks for Virginia Beach. These data sets 

provide the foundation for subsequent analysis by enabling geospatial visualization and 

assessment of patterns. Specifically, the methodology involves converting police department 

locations into geographic coordinates using a geocoder, followed by generating point features 

from an Excel table for integration into the map. 

Spatial analysis is a core component of this methodology. A buffer analysis will be used 

to measure the proximity of crime incidents to police stations, providing insights into areas that 

may require additional attention. A hot spot analysis will identify statistically significant clusters 

of high crime activity, offering a detailed spatial understanding of crime distribution across the 

city. This spatial pattern analysis helps visualize problem areas and prioritize responses. The final 

phase employs network analysis to optimize routes from police stations to identified hot spots. 



By evaluating routes based on distance and travel time, this step aims to enhance the efficiency 

of police response and resource allocation. The results of the analysis will be presented as maps, 

tables, and charts, offering actionable insights to inform public safety strategies in Virginia 

Beach 

Results: 

 

Figure 1 Mile Buffer Zone Around VA Beach Precinct 

 The spatial analysis presented in Figure 1 highlights the distribution of police calls in 

Virginia Beach relative to a two-mile buffer zone surrounding police precincts. Of the 250 police 

calls analyzed, only 81 falls within one of these buffer zones, representing a relatively low 

proportion of incidents in close proximity to precincts. This finding suggests that a significant 

number of police calls occur outside the immediate coverage of existing precincts, potentially 

impacting response times and resource allocation. The spatial mismatch between crime locations 



and precinct proximity underscores the need for further evaluation of precinct placement and 

patrol routing to ensure more effective coverage of high-demand areas. 

 

Figure 2 Hot Spot Analysis on Crimes in Virginia Beach 

Figure 2 illustrates the results of the hot spot analysis, showing that the majority of 

crimes in Virginia Beach are concentrated in Precincts 2 and 3. Within Precinct 2, the hot spots 

are largely centered near the police station, indicating a relatively strong alignment between 

high-crime areas and police presence. In contrast, Precinct 3 shows hot spots that are more 

dispersed and located farther from the police station, suggesting potential challenges in reaching 

these areas efficiently. Additionally, some significant hot spots fall outside the two-mile buffer 

zones around precincts, emphasizing gaps in coverage and areas where crime activity may 

require additional focus. These spatial patterns highlight the need for tailored strategies in 



Precinct 3 to enhance police accessibility and response to high-crime locations while maintaining 

effective coverage in Precinct 2. 

 

Figure 3The Fastest Routes to High Crime Areas in Virginia Beach 

Figure 3 presents the fastest routes for each police station to high-crime areas, derived 

from network analysis in ArcGIS. The map highlights the most efficient travel paths for officers 

responding to incidents. The analysis reveals that Precinct 3 faces the longest routes to reach 

high-crime areas compared to the other precincts. This finding suggests that officers in Precinct 3 

may experience delays in responding to incidents, potentially affecting response times and 

overall effectiveness in addressing crime. The spatial distribution of high-crime areas in relation 

to precinct locations underscores the need for targeted adjustments in patrol routes and coverage 
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strategies, particularly for Precinct 3, to ensure a timely and effective police response across all 

areas. 

Discussions: 

The results of this project provide valuable insights into the relationship between crime 

distribution and police station locations within Virginia Beach. The buffer analysis reveals the 

spatial proximity of crimes to existing police stations, identifying areas that may lack adequate 

coverage or need enhanced policing resources. This visualization will allow stakeholders to 

evaluate how effectively current police station placements align with crime activity and to 

consider adjustments to improve response times and overall public safety. Additionally, the hot 

spot analysis highlights concentrated areas of criminal activity, offering a statistical basis for 

prioritizing interventions and resource allocation. These findings will be instrumental in 

designing targeted strategies to address crime in the city. 

The network analysis continues to enrich the results by providing optimized travel routes 

from police stations to high-crime areas. By mapping routes based on factors such as time and 

distance, this project offers practical solutions to enhance the efficiency of police patrols and 

responses. This analysis will result in clear visual outputs, such as maps showing the most 

efficient pathways to hot spots, which can help streamline police operations and minimize 

delays. Collectively, the results will be presented in a series of maps, tables, and charts, 

delivering a comprehensive overview of crime distribution, police station coverage, and response 

strategies in Virginia Beach. These findings will not only support local law enforcement efforts 

but also inform broader urban planning and public safety initiatives. 

  



Conclusions:  

In conclusion, this project demonstrates the critical role of Geographic Information 

Systems (GIS) in optimizing law enforcement operations and enhancing public safety in Virginia 

Beach. The spatial and network analyses provide valuable insights into crime distribution, police 

station coverage, and travel efficiency to high-crime areas. Findings from the buffer analysis 

reveal gaps in police station proximity to many crime incidents, suggesting the need for strategic 

adjustments in precinct placement and patrol routes. The hot spot analysis identifies significant 

crime clusters, particularly in Precincts 2 and 3, with some areas falling outside the immediate 

reach of existing stations, highlighting the importance of targeted interventions. 

The network analysis adds practical value by offering optimized routes based on time and 

distance, enabling faster police response to critical areas. These results not only enhance the 

operational efficiency of law enforcement but also support broader urban planning initiatives 

aimed at fostering a safer and more livable environment. As Virginia Beach continues to grow, 

integrating these findings into strategic planning will ensure that police resources are deployed 

effectively, reinforcing the city's commitment to public safety and community well-being. 
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