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Abstract 

Crime mapping is a nearly 200-year-old discipline used by geographers, criminologists, and 

analysts to study criminal patterns and trends. As crime data has become more readily available 

to the public through online services such as the FBI’s Crime Data Explorer, the potential for 

crime mapping has grown extensively. Furthermore, the development of Geographic Information 

Systems (GIS) has allowed for crime mapping to be done digitally, with a multitude of mapping 

and analysis methods being employed. The purpose of this thesis is to examine how crime 

mapping has evolved and provide an example of its practice by analyzing crime in Indiana. 

Additionally, through visual methods such as tables, charts, and maps, the reader should 

ultimately gain a comprehensive understanding of crime in Indiana and how the state’s police 

agencies make use of data and GIS. 
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Process Analysis 

 The inspiration for my research came from the summer of 2020's monumental Black 

Lives Matter protests. This movement shed a light on the structural issues that exist within our 

criminal justice system. I had no intention of doing a research paper related to law enforcement 

until these events occurred. Additionally, my father is a police officer, therefore I have been able 

to hear and see firsthand the perspectives of this movement from different angles. While the 

contents of this thesis do not examine the Black Lives Matter movement directly, this thesis 

would not exist without the passion of all those involved in the effort to create change in this 

country.  

 I originally struggled to think of a clear concept for my research until I started looking at 

what type of crime data is available for public access, particularly data that can be used in a 

spatial context. Crime data that includes an exact location of where the incident occurred was not 

available, which ended my original plan of focusing on crime within a specific city. However, I 

soon found the Crime Data Explorer by the Federal Bureau of Investigation, an online service 

that provides crime data for our fifty states based on the participation of police agencies which 

contribute their data. I decided I could then focus on the state of Indiana to examine criminal 

patterns geographically.  

With the help of my thesis advisor, I was introduced to the study of crime mapping, a 

research focus of many geographers. This helped me form the foundation for my literature 

review and my own goals for creating maps utilizing crime data available for Indiana. By 

examining studies as far back as the 1800s, I was able to gain an understanding of the history of 

crime mapping.  
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Using the Crime Data Explorer, I created numerous spreadsheets of data based on 

nationwide crime rates and on police agencies throughout Indiana. To ensure that this data is 

comprehendible, I included a section describing how this data is collected, used, and in which 

methods police agencies report data to the FBI. Also, I found it imperative to highlight how this 

data can have implicit bias. It is critical to understand that data is not always perfect, there can be 

flaws which then affect how it is conveyed to the public.  

The spreadsheets of crime data were then inputted into ArcGIS Pro, a software used in 

my major and by professional geographers. Since I have a concentration in Geographic 

Information Systems, I wanted to use these skills to transmit information to the reader in a visual 

format, with several maps being the end products. Maps have the ability to reveal patterns that 

could have possibly gone unnoticed. For each map, a discussion was included to place emphasis 

on these patterns as a way of proving this statement. 

After I had done most of my analysis and research, I decided to include a section of what 

I learned through a consultation with a representative from the Indiana State Police. Getting in 

contact was quite simple, and they were quick to respond to my inquiry and put me in touch with 

someone who manages the use of GIS within the state police.  also deals with the data that is sent 

to the FBI that is then inputted into the Crime Data Explorer. I had previously utilized this tool to 

collect data and create maps. I did not plan on consulting anyone besides my advisor for this 

thesis, but I am glad I did because I would have never found what I learned during the 

consultation by only doing research online. Without this contact, I would not have gained an 

awareness of how the state police manages their data and the plans that they have in the near 

future regarding their GIS and public accessibility.  
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If there is one concept I want a reader to gain from this thesis, it is understanding how 

geography plays a role in many different disciplines. By approaching this topic from a 

geographic perspective, I can provide a different experience such as compared to how a 

sociologist might perform this research. Geography is not a narrow field. In fact, it is quite 

interdisciplinary, and that is the approach I took towards this thesis. I dealt with collecting data, 

producing maps, creating visuals, researching articles, consulting a professional, and discussing 

my findings. Maps are a brilliant method of communication and can be created in an indefinite 

number of ways to gauge a viewer’s attention. I thoroughly enjoy the process of creating maps 

and wanted to utilize this passion to communicate this topic. Furthermore, I believe that this 

thesis shows how being able to use GIS is a beneficial skill to have and can be used in many 

different fields to conduct research. 

Finally, to share my work with others I submitted an ArcGIS Online Story Map to the 

Ball State University 2021 Student Symposium. This summarizes the main points of my thesis in 

a virtual format, similarly to a PowerPoint but more interactive. Story Maps use the GIS software 

that I have used in classes throughout my time at Ball State. The Story Map is available at the 

following URL: https://arcg.is/mnyL80 

  

https://arcg.is/mnyL80
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Literature Review 

History of Crime Mapping 

One of the extraordinary features of a geographer is their ability to research and analyze 

numerous subjects from a unique perspective. Whether it be topics such as education, healthcare, 

or in the case of this paper, crime, geographers apply spatial techniques in their research that are 

distinctive from other areas in academia. While a criminologist certainly has a plethora of 

knowledge about crime, chances are they may lack the ability to comprehend the subject from a 

geographic point of view. Human geographers, those who study the relationship between people 

and location, are especially able to connect aspects of the social sciences with geographic 

patterns. By diving into why crime is occurring in a certain location, we begin to understand the 

underlying social factors that cause crime to exist.  

The groundwork for researching the geography of crime is credited to multiple schools of 

thought that date back to the early 1800s. André-Michel Guerry was one of the earliest crime 

geographers who utilized crime statistics from France for the purpose of map production and 

thematic cartography (Friendly, 2007). His Essai sur la Statistique Morale de la France (Guerry, 

1833) contains six thematic maps on specific topics such as crime against persons and property, 

children born out of wedlock, degree of instruction, donations to the poor, and suicide. Figure 1 

shows the map on crime against persons of his many creations. Guerry employs a method of 

visualization that uses varying shades of a color to highlight the statistical value of an attribute. 

Darker shades identify higher values and vice versa. In this case, higher values would represent 

higher rates of crime. This is known as a choropleth map, which is a common method of 

visualization used in maps today. In fact, I employed this method in my own maps in later 

sections. The benefit of a choropleth map is that they are simple to interpret by the average map 
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viewer, this is another reason why I often choose this method. Guerry continued producing maps 

constructed from official data concerning topics such as education and poverty and improved 

upon the methodology of using statistics to create thematic maps (Friendly, 2007).  

 

Figure 1: Guerry’s 1833 Crime Contre Les Personnes (“Crimes Against People”) (David 

Rumsey Collection) 
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Guerry’s contributions are a component of the “cartographic school,” which is most 

known for its assertion that “crime changes fundamentally in relation to space, that deviations 

occur in many different levels of social danger of criminal acts and that there is a mutual 

connection between crime and certain social characteristics such as population density” (Butorac 

& Marinović, 2017, p. 002). Essentially, crime is directly related to geography among numerous 

underlying social factors as well. By comparing locational data from different regions, cities, 

etc., we are making use of the cartographic school’s ideology. These ideas continue to inspire 

today’s cartographers, as there are now seemingly endless ways to create maps, combine 

different sources of data, visualize said data, and interpret the findings. 

Materializing in the late 1800s and early 1900s by researchers at the University of 

Chicago, the so-called “Chicago school” sought to understand the occurrence of crime 

throughout the city of Chicago, Illinois. There were two key components to this school. First, 

crime was influenced by “social competition or social conflict,” driven by the rapid advancement 

in the urbanization of the city (Butorac & Marinović, 2017, p. 002). Various actors, including 

criminals, were operating in Chicago at this time and were hoping to capitalize on the city’s 

development. The second component was the “social organization” of the city, meaning 

neighborhoods, communities, etc., contributed to the uneven distribution of crime (Butorac & 

Marinović, 2017, p. 002). Two notable researchers of this school, Shaw and McKay, researched 

21 American cities, identifying the centers of crime in each city. They used the concentric zone 

theory, shown below in Figure 2 to highlight which zones of the respective cities were associated 

with crime, and why (Shaw & McKay, 1942). While this is a model generally used in urban 

geography studies, it can be applied to geography of crime because most crime studies tend to 

focus on urban environments. Differing zones experience different levels of crime, therefore 
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where people live affects their own personal experience of crime and access to assistance. The 

reason I chose to discuss this model is because the results of research into crime can be affected 

by the location chosen to perform the study. For my research, I chose the entire state of Indiana. 

Within Indiana, it is obvious that larger cities tend to have more crime. If I had solely focused on 

these urban environments, more explanations could have been made to why specific cities 

experience more crime and how their structure and development has played a role into the 

occurrence of crime. One can imagine that it could be interesting to dissect a city such as 

Indianapolis and determine which of the zones of the city, as mentioned previously, experience 

more crime.  

 

Figure 2: Illustration of Ernest Burgess’s concentric zone model, used to explain the historical 

development of urban landscapes (Rubenstein, 2008). 

 

Of course, crime is not caused solely by geographic distribution, but also socio-economic 

factors that work in conjunction with geographic distinctions. This allowed researchers of the 

Chicago school to identify “delinquency areas,” or regions with high rates of crime that can be 

explained by a combination of these factors (Butorac & Marinović, 2017, p. 002). A perfect 

example of this school of thought would be the negative connotation that is associated with 

Chicago’s South Side, which continues even today to experience higher rates of crime than other 

areas of the city. Most cities in the United States and around the globe contain hotspots for 
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crime, and we can look back to the Chicago school for creating the techniques and thoughts used 

to identify such areas. 

Today, the geography of a crime is one of the many subfields of geographic studies. 

Criminology itself has been studied for centuries, but the 1970s saw a reignition of the 

discussion. There were numerous geographers who were focused on studying crime during this 

period, but Keith Harries is arguably the most notable. His articles concerning the geography of 

crime are regarded as “benchmarks” for geographers (LeBeau & Leitner, 2011, p. 162). During 

the early stages of GIS development when many people were just learning about its advantages, 

including police departments that had just begun to tap into its potential, Harries published a 

book entitled Mapping Crime: Principle and Practice which aimed to introduce police agencies 

to the use of GIS for crime mapping (Harries, 1999). The use of new technologies for the 

processing of data, advances in informatics and the introduction of computer mapping software 

capable of visualizing crime data led to more efficient spatial analyses, for which a geographic 

information system is used as a “computer system that analyzes and displays geographically 

referenced information. It uses data that is attached to a unique location” (United States 

Geological Survey, n.d.). These technologies are one of the most vital tools being used by 

geographers today. The development of GIS is a prime example of how geography has been able 

to flourish, even in our modern world.  

By intertwining geographic research methods within countless disciplines, geography has 

managed to constantly reinvent itself and stay prevalent in academia, research, and the 

professional sector. Using geographic methodologies to research crime has risen in popularity 

within the last few decades. For the most part, it leans towards being analytical, involving the 

processing of spatial crime data (Butorac & Marinović, 2017). Crime data is useful for 
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government agencies, local authorities, and researchers for understanding how much crime there 

is in an area, what type of crime is occurring, and where it is occurring the most . Crime analysis 

today is built on the foundation of the several schools of thought mentioned previously, and the 

introduction of GIS has greatly pushed the study forward. 

Critical Components of Crime Mapping 

 The production of crime maps has been argued to be “superficial and uncritical” 

(Kindynis, 2014, p. 222). Criminologists may not always be aware of cartographic principles and 

rules to follow when mapping, therefore room for growth exists in the field of crime mapping. 

On the other hand, geographers may be able to put forth their knowledge of statistical analysis to 

properly produce crime maps. This research attempts to undermine the argument mentioned by 

showcasing how visualizing crime statistics provides for an easier method of data interpretation. 

Additionally, cartography can reveal spatial patterns that otherwise would not have been 

discovered. Maps can persuade and educate the viewer, oftentimes more efficiently than other 

forms of communication (Kindynis, 2014). However, it is important that criminologists or 

cartographers be wary of the potential side-effects that can come from crime mapping. Like all 

maps, crime maps are produced for a specific purpose. Maps can change the way we think, view, 

and see a certain place. In the case of this research, the goal is for the viewer to look at a certain 

city or place and think, “Why does this place have x amount of crime?” For the maps produced, 

the population will be displayed and discussed so the viewer understands why some places have 

much higher crime than others. This statistic could intentionally be left out to confuse the reader 

or make them perceive one city to be dangerous simply because of more crime. When a city has 

a higher population, it tends to have higher crime. This is just one example of how subtle 
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cartographic changes can influence an entire audience and change the way we might perceive a 

place.  

 Crime mapping has the potential to unfairly target certain neighborhoods. This research 

does not delve into mapping locational crime data, such as where specific instances of crime 

occur within one city. However, some police agencies utilize this type of data, ensuring that they 

can keep an eye on “hot-spots” (Kindynis, 2014, p. 225). Whether this is positive or negative is 

open to debate, but over-policing is not necessarily always a good thing. There is potential for 

increased police violence or worsening relations between police and the community. Policing 

hot-spots is likely not going to eradicate crime. As mentioned previously, crime occurs because 

of underlying social phenomena. The most important thing we can do as a society, and as a 

nation, is work to lift those up who are facing hardship, whether it be poverty, homeless, drug 

addiction, or abuse. In addition, crime mapping is largely centered on urban areas. It can be 

particularly difficult to summarize rural crime data, as it is often lower than urban crime and 

contains information from large, spread-out tracts of land. There is still a lot we do not know 

about rural crime, but some studies identify that crime in rural areas may differ from urban 

because the distance from support may mask crime that is occurring, such as domestic violence 

(Yarwood, 2015). Crime may be underreported in rural areas due to the difficulty in reaching out 

to social services.  

 In concluding this literature review, we must reflect on the fact that crime is a cultural 

construct, meaning that we have defined what is acceptable and not acceptable. In the eyes of the 

criminal, they may be committing a crime in order to provide for themselves or their family. 

Over time, definitions of crime change, and so does the way we categorize, summarize, and 

examine criminal statistics. It is also important to acknowledge that groups of people are unfairly 
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policed, including minority populations. Policing can create stereotypes against certain groups of 

people, and the goal of this research is not to perpetuate these. Crime mapping will continue to 

develop, but it should keep a moral methodology in mind. By discussing and acknowledging 

underlying factors, issues, and biases that occur, this thesis aims to limit negative results and 

perceptions when mapping crime in Indiana.  
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Explaining the Data 

The data in this research is secondary data collected from the Federal Bureau of 

Investigation (FBI). More specifically, it is from the Crime Data Explorer (CDE), a tool that is 

part of the Uniform Crime Reporting (UCR) Program. The UCR provides several databases 

including the CDE, hate crime statistics, and law enforcement officers killed and assaulted. The 

CDE is available for anyone to use and includes crime data on the national, state, and local 

levels. Users can search for crime reports from specific agencies, including city departments, 

county sheriffs, and state police, for example. The CDE provides this data in spreadsheets, charts 

and graphs, and other online formats. There are currently no geographic visualizations such as 

maps on the CDE, leaving this up to geographers and GIS users. According to the FBI, the 

CDE’s goal is “to provide transparency, create easier access, and expand awareness of criminal, 

and noncriminal, law enforcement data sharing; improve accountability for law enforcement, and 

provide a foundation to help shape public policy with the result of a safer nation” (CDE, n.d.).  

There are two methods of reporting crime data that the FBI collects from agencies 

nationwide. The first is the National Incident-Based Reporting System, NIBRS. This is a newer 

method which not all agencies have fully adopted yet. When agencies use this system to report 

their data, it provides the FBI with specific details regarding each individual incident, including 

information about the offender and victim. Several of the attributes it collects are sex, race, age, 

and ethnicity. In addition, it notes the relationship between the persons involved, the use of 

weapons and drugs, the loss of personal property, and whether the incident was a hate crime. As 

mentioned, not all agencies use this method of reporting. If more agencies partake in reporting 

data, we could better understand the specifics of each incident and have more reliable, thorough 

data. The second method is the Summary Reporting System, SRS. Unlike the NIBRS, this 
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method does not include the characteristics of each incident (CDE: Indiana, n.d.). It solely 

reports crime totals for specific periods of time and is being slowly replaced by the NIBRS. On 

January 1, 2021, the NIBRS became the standard used in crime reporting and required of all 

participating agencies (“UCR Program,” n.d.). In Indiana, many agencies still use the SRS or do 

not report, limiting the information we can know about crime in certain areas of the state. You 

can see this breakdown in Figure 3. 

 

Figure 3: Donut chart showing the divide between agencies in Indiana reporting using the 

NIBRS and SRS (CDE: Indiana, n.d.). 

 

Since many of the agencies whose data are included within this research do not report 

using incident-based data, it is difficult to map this specific data for the entire state. The results 

may show discrepancies and inherent bias, especially regarding topics including race, ethnicity, 

and gender. Therefore, I made the decision to only map based on the type of crime: property or 

violent, as this data is widely available statewide, as opposed to NIBRS data which includes 
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statistics like the ones mentioned previously. Even by doing this method, numerous agencies in 

the state are not reflected in the maps due to the number of non-participating agencies. 

Table 1 was built using data from the agencies that do report NIBRS data in Indiana, but 

it is important to remember that only 146 agencies are included. Similar figures and tables are 

included on the CDE, but they may result in misleading information to the user. This is because 

one cannot easily find out which agencies are reporting NIBRS data without having to 

individually view each agency’s page. Depending on the characteristics of the population that 

each of these agencies cover, we would likely see far different distributions in the table if there 

was access to NIBRS data statewide.  

Sex Offender’s Sex (% of Incidents) Victim’s Sex (% of Incidents) 

Male 77% 50% 

Female 18% 50% 

Unknown 4% 0% 

Race Offender’s Race Victim’s Race 

Black 51% 59% 

White 42% 38% 

Unknown 7% 2% 

Asian <1% 1% 

American Indian 

or Alaskan Native 

<1% <1% 

Native Hawaiian 0% 0% 

Ethnicity Offender’s Ethnicity Victim’s Ethnicity 

Hispanic 18% 9% 

Not Hispanic 77% 88% 

Unknown 5% 3% 

Age Offender’s Age Victim’s Age 

0 – 9 <1% 3% 

10 – 19 17% 16% 

20 – 29 30% 29% 

30 - 39 20% 22% 

40 – 49 11% 14% 

50 – 59 5% 9% 

60 – 69 2% 4% 

70 – 79 <1% 1% 

80 – 89 <1% <1% 
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90 and Older <1% <1% 

Unknown 15% 1% 

 

Table 1: NIBRS offender/victim crime statistics for Indiana in 2019. Note that this does not 

include all criminal offenses, only NIBRS data (CDE: Indiana, n.d.). 

  

Another element to consider when viewing data found on the CDE is that it only 

represents reported crime, meaning that there can be more crime that occurs that is left 

unreported (CDE: Indiana, n.d.). Trust in the police varies from locality to locality, therefore 

levels of reporting can be dependent on how willing victims are to report a crime to the police. 

The CDE’s website also explicitly states that users must consider factors such as “population size 

and density, economic conditions, employment rates, prosecutorial, judicial, and correctional 

policies, administrative and investigative emphases of law enforcement, citizens’ attitudes 

toward crime and policing, and the effective strength of the police force” (CDE: Indiana, n.d.). 

Out of these factors, the one that may be the most unclear is investigative emphasis. This concept 

concerns the priorities of the investigators involved with a specific case or incident (“Responding 

to Sexual Assault,” 2018). The ways that one investigates a crime can differ greatly, creating 

varying results from case to case. It is interesting to note that officers’ attitudes towards the 

community were not seen as a factor, but citizens’ attitudes towards officers were. This might be 

an implicit bias found within the criminal justice system and those who created the CDE. 

 One final consideration that must be made is that a user needs to understand that this data 

cannot always be used to rank localities. In this research, great lengths have been made to make 

the viewer aware of the numerous factors that contribute to the levels of crime. For example, 

larger cities will experience more crime than small towns, and this does not accurately reflect the 

effectiveness of the agencies involved. This is the prime reason why further discussion will be 

included to better interpret geographic trends and patterns discovered when mapping this data. 
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While this research will be mapping the data into differing numerical classes, one must not forget 

why differences between agencies might occur. Every city, town, and state is different, and it is 

critical to understand the underlying causes of crime in each specific location.  

Map Discussion 

 

Figure 4: bivariate choropleth map of nationwide violent and property crime rates 

To gain a better grasp of how Indiana compares to the rest of the country, figure 4 shows 

two variables: property and violent crime rates per 100,000 people. This map is a bivariate 

choropleth map, meaning it visualizes two different variables that are related. Instead of creating 

a choropleth for one variable and using symbols for the other, this map choropleths both 

variables at the same time. As violent crime and property crime are interconnected, a bivariate 
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choropleth map proved to be useful in this situation. When viewing the map’s legend, you will 

see that the bottom left corner represents states that have both a low violent and property crime 

rate, while the upper right corner represents the opposite. Shades in the middle represent 

statistics that fall somewhere in between low and high rates of crime. Indiana falls exactly in the 

middle, indicating that we have average levels of both violent and property crime rates when 

compared nationwide.  

Since this map does not provide actual statistics, but rather general observations of “high” 

and “low” crime rates, table 2 indicates the breakup of crime rates for each state. The equal 

interval classification scheme was used to break down each row into a grouping of equal ranges. 

To simplify what this means, think of a legend that includes ranges such as 1-10, 11-20, 21-30, 

and so on. Equal intervals cause the number of states in this map to vary by class.  

Class (Violent Crime Rate) Number of States 

115.20 – 303.18 21 

303.19 – 491.15 30 

491.16 – 679.13 7 

679.14 – 867.10 2 

Class (Property Crime Rate) Number of States 

1,179.80 – 1,675.35 15 

1,675.36 – 2,170.90 12 

2,170.91 – 2,666.45 13 

2,666.46 – 3,162.00 10 

 

Table 2: Equal interval breakdown of crime rates nationwide (CDE, n.d.). 

The table shows the differences between the number of states in each class. For the 

violent crime rates, the numbers vary drastically, but they are almost evenly distributed in the 

property crime rate classes, despite both using equal intervals. It can therefore be interpreted that 

most states tend to be on the lower end of the spectrum regarding violent crime, but property 

crime is somewhat average throughout the nation. Speculations can then be made about why 
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some states are less or more violent than others. Many southern states are on the high end of both 

spectrums; therefore, one can look further to discover why this may be the case. Interesting 

outliers exist like Michigan, which is the only state to report a high rate of violent crime and low 

rate of property crime.  

 

Figure 5: Levels of participation from agencies nationwide that report data to the FBI. 

 

 As mentioned in the explaining the data section, not all agencies report their data. Some 

agencies may partially report crime data, leaving out certain statistics or specifics regarding the 

crime, while others do not report anything at all. Viewing figure 5, we see the lowest levels of 

participation from southern states, such as Mississippi, Georgia, and North Carolina. We also see 

a pocket of states in the Midwest which includes the state this research is concerned with, 
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Indiana. It is obvious by the sheer coverage of red on this map that the overwhelming majority of 

states fall into the highest category, and the legend classes make it possible to understand that 

this is a “good” percentage of participation. This shows that nationwide, most states are doing  

their part by contributing their crime data to the FBI. Overall, there are just a few outliers, and 

the legend makes them clear.  

 Now that a general understanding of how crime data is visualized has been established, 

the next portion of this section will focus on the cities of Indiana that reported their data in 2019. 

Remember, not every city in the state can be included since there is not full participation from all 

police agencies. The Indiana maps are interactive and can be accessed using the links provided 

below, in addition to viewing the static images of each. For each online map, look around by 

zooming in and out or dragging the screen to view specific cities which may not be seen at first 

glance. Make sure to read the details tab and click on the legend button to better understand the 

classification behind the data. 

Property Crime in Indiana → https://arcg.is/0vPry 

 

Figure 6: Property Crime in Indiana 

https://arcg.is/0vPry
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Violent Crime in Indiana → https://arcg.is/0OGvzb 

 

Figure 7: Violent Crime in Indiana 

For each map, the crime rate per 1,000 residents was calculated by dividing the total 

number of crimes by the population and multiplying the result by 1,000. This way, a more 

accurate representation of crime is shown, rather than mapping whole crime numbers which 

would ultimately make large cities seem more dangerous simply because they have more people. 

Larger cities will almost always have a larger total number of crimes than small towns. When 

comparing the two maps, one must realize that the classes are not the same. The legend in the 

property crime map contains different numbers than the violent crime map, as well as containing 

larger numbers overall. More property crime occurs on a regular basis than violent crime. 

Violent crime involves the use of threat or force and includes offenses such as rape, aggravated 

assault, and murder. On the other hand, property crime includes offenses that do not use force 

but involve theft or destruction of property (CDE: Indiana, n.d.). A larger symbol for violent 

https://arcg.is/0OGvzb
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crime than the symbol for property crime in a city does not mean the city has more violent crime. 

The emphasis here is on the fact that these are rates. 

GIS and Police in Indiana 

 Speaking to someone can sometimes provide more insight than research online. To learn 

how crime data is used in combination with GIS in Indiana, I reached out to the Indiana State 

Police (ISP) to see if a representative would be willing to speak with me on this topic. I quickly 

received a response and scheduled a consultation with a contact who works with the state 

police’s GIS, outreach throughout the state, and its involvement with NIBRS, the nationwide 

crime reporting system discussed previously. This section includes a discussion of these findings. 

 The ISP has its own GIS program that serves as the foundation for the data sent to 

NIBRS. All law enforcement agencies have access to this program, not just the state police. This 

program is relatively recent, and not all agencies are aware of its existence. A main takeaway I 

gathered was that this contact I spoke to is working to connect with agencies throughout the 

state, especially in rural locations, to encourage them to participate in the data sharing process. 

From Map 2, we know that Indiana still has room for improvement when it comes to 

participation from agencies in the reporting process, and I would infer that most agencies still not 

participating are agencies found in rural parts of the state. Even with agencies that do report data, 

many are still using the outdated SRS, which does not include information such as relationship 

between victim and offender, detailed instances of actions that occurred, and other more specific 

characteristics. My contact mentioned that agencies that do not switch to the NIBRS method 

could potentially lose federal funding because the deadline to transfer to NIBRS has passed. 

Furthermore, the state has passed legislation requiring agencies to participate in NIBRS, but 

there are currently no consequences for not doing so, and many agencies already do not receive 
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federal funding. One way that could reverse this issue would be to strip state funding for non-

participating agencies. Problems that agencies face in attempting to switch to NIBRS are 

monetary issues involved with updating their records management system and the general effort 

it takes to perform these actions. It was interesting to hear that many agencies simply do not want 

change, they are comfortable in their current operations and are not ready to take this next step. 

This makes me realize that our state needs to expand its educational outreach programs to these 

agencies. My contact is attempting to do this, but he is just one person.  

 In the future, the state police aim to create a public site that houses crime data for the 

state. Going through the CDE is tedious because you can only view one agency at a time. Having 

some sort of crime data hub that includes detailed information for each agency would create a 

central and easily accessible source of crime data for Indiana. Similar to the two interactive maps 

I created, there could be embedded maps within this hypothetical data hub, along with other 

sources of information such as tables, graphs, or charts. My contact mentioned that having this 

information publicly available could provide numerous benefits, such as for research, legislative 

purposes, or home buyers wanting to know what crime is like in their future neighborhood. As of 

right now, data collection needs to be expanded before there is enough data available statewide. 

Additionally, there will need to be a separation between what type of data is too sensitive for 

public access. Some people might not enjoy the idea of having spatial crime data publicly 

available, such as where exactly a crime has occurred. One can assume that information such as 

first and last name would be omitted from a public site.  

 In conclusion, this discussion provided hope that Indiana is heading in the right direction 

when it comes to providing accurate and accessible crime data. My contact mentioned that he is 

expecting Indiana to reach a 70% participation rate by the summer of 2021. At the time that this 
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was written, Indiana was at about 67%. This number is in terms of population covered, meaning 

crime is reported for 67% of the population. This does not mean 67% of agencies are 

participating. Each agency covers a certain number of people, and there are many small agencies, 

departments, town marshals, etc., that consist of one or two employees and do not cover a large 

population. My contact also stated that there is a discussion around what is deemed as an 

accurate number. For states with a higher percentage, it is common to find that most agencies are 

using a similar record reporting system, as opposed to each agency using a different system, 

which is the case in Indiana. One of the most telling moments of the chat was when discussing 

the fact that agencies in Indiana do not share a similar reporting system, my contact said, “we 

couldn’t be more divided.” This poses a problem not just in police GIS, but for communication 

between agencies. As one can infer, expanding Indiana’s participation has been a slow process. 

The goal is to eventually integrate these different reporting systems to one central repository of 

data. For now, the difficult process of integrating the state continues. Geospatial data is 

becoming increasingly prevalent in our society and its use will only expand. It will not be too 

long before someone in Indiana will be able to go online and see crime on a map within their 

own neighborhood, no matter where they live in the state. 

  

(Information in the section above was provided by the Indiana State Police.) 

 

While crime data is not currently easily accessible statewide, especially spatial crime 

data, there are examples of small-scale projects that attempt to provide this service. One example 

is from the Delaware County Office of Information and GIS Services, which has created a free, 

online, interactive map that contains reported crime within Delaware County, Indiana (Johnson, 

2020) (figure 6). The data is based on reported incidents between June 2019 to 2020. When 
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viewing the map, it is clear that most incidents are occurring within Muncie, the major urban 

area of Delaware County. Clusters of incidents are also prevalent in small towns such as Albany, 

Eaton, and Gaston. The most common types of incidents are listed at the top of legend, and 

includes categories such as “service of paperwork,” “security check,” and “alarm- burglar.” The 

further down the legend, the less common the incident is. The map allows you to click on one 

incident in the legend at a time to view each distinct incident type in the county. 

 
 

Figure 8: Screenshot of crime reports map of Delaware County 

https://delcogis.maps.arcgis.com/apps/InteractiveLegend/index.html?appid=74960a89af7e4f149

30d2eaee0510598 

 

Availability of public information such as crime depends on the locality. Delaware 

County is privileged to have publicly available crime data. If you can imagine, based on my 

conversation with the state police representative, a similar source of crime data like this could 

exist soon, but for the entire state.  

https://delcogis.maps.arcgis.com/apps/InteractiveLegend/index.html?appid=74960a89af7e4f14930d2eaee0510598
https://delcogis.maps.arcgis.com/apps/InteractiveLegend/index.html?appid=74960a89af7e4f14930d2eaee0510598
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 The city of South Bend, Indiana, also has their own online crime map. The difference is 

that it is updated regularly. You can choose the date range for which you want to view crime 

reports in the city. Similar to the Delaware County map, different symbols visualize different 

categories of crime such as burglary, assault, larceny, etc. This map includes a dashboard with 

additional information such as a bar chart and total number of incidents for a given date range. If 

Indiana were to replicate one of the maps discussed here, the South Bend example is more 

detailed and it benefits from being consistently updated (SBPD, 2020) (figure 7). At the time the 

incident map was viewed, the most recent data were from 10 days prior. 

 
 

Figure 9: SBPD Incident Map and Dashboard 

 https://southbendin.gov/transparency-and-performance/police-transparency-hub/sbpd-incident-

data/#panel-331334-5-0-0 

 

 

 

 

  

https://southbendin.gov/transparency-and-performance/police-transparency-hub/sbpd-incident-data/#panel-331334-5-0-0
https://southbendin.gov/transparency-and-performance/police-transparency-hub/sbpd-incident-data/#panel-331334-5-0-0
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Future Research 

 The number of ways that the data provided by the CDE can be utilized is innumerable. 

However, research involving this data could be more accurate once NIBRS becomes the standard 

for data reported. Furthermore, the participation of more agencies would reduce the need for the 

FBI to estimate missing data. Out of 175 city agencies in Indiana, 64 did not have data available. 

Had they submitted their data, the maps discussed in this research may have been different. 

Many of these cities that did not report tended to be small, rural towns. There may be a lack of 

education or awareness about the importance of submitting data in these jurisdictions. As 

mentioned previously in the literature review, the lack of data from rural locations can hide the 

crime that may be occurring in these places. 

For agencies that do not submit data for an entire year, there are two processes that the 

FBI uses to estimate data. The first is for agencies that only submitted three to eleven months of 

data, and uses the data already provided to calculate the missing information. For agencies who 

have submitted less than three months of data, comparisons are made to similar locations to 

estimate data. This estimation method takes into consideration factors such as population, 

geography, and the number of law enforcement officers (CDE: Indiana, n.d.). 

 This research was only possible because Indiana had a decent percentage of agencies that 

reported data to the FBI. About 60% of the agencies listed on the CDE participated, which could 

still be vastly improved. Some states, such as New Jersey, achieved a percentage of 100% 

reported in 2019, while others like Mississippi only managed to report data for 27% of their 

agencies. These percentages vary from state to state, and if this research were to be performed on 

other states, the results would vary depending on the data available. States that report at a higher 

percentage would provide more accurate results and trends, and vice versa. For the case of 



27 
 

Mississippi, it might not be worth the time to map the available data, as patterns could be 

meaningless and not representative of actual trends. Hopefully in the future we will have a more 

comprehensive nationwide database of crime.  

 This type of research could be narrowed to one, or several, police agencies. This way, the 

researcher would be able to dive more into the “why” factor. Underlying causes of crime could 

be analyzed, and deeper discussion into the components of the community and prevalent 

socioeconomic statuses would be possible. Qualitative surveys on citizen/police relationships 

could be performed, interviews could be conducted, and a look into the history of the locality are 

all possibilities for an investigation of this type. One hindrance to this method is that not every 

agency reports its data, and it may be useful to understand the crime statistics of an area before 

you decide to focus on it exclusively. As of right now, locational crime data, meaning 

information down to latitude and longitude coordinates, are not available in most places. If this 

data eventually becomes public, research in specific jurisdictions could become more prevalent 

as there would be far more accurate data to back up claims.  
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Statistics 

 

The two links below are links to spreadsheets used to create the maps within this thesis. All 

spreadsheets were made on my own, manually, with the assistance of functions within Excel to 

calculate columns such as percentage of agencies reporting data and crime rates. Furthermore, 

the Crime Data Explorer provided the data used in the maps. 

Nationwide Crime 

https://docs.google.com/spreadsheets/d/1YR_jaeDCA_SBGbvY8ZIt47Z7AUZYT5mTWIQwCv

5AdYU/edit?usp=sharing 

 

Indiana Crime 

https://docs.google.com/spreadsheets/d/17-

TRAXm6SD9kXAsat5V8VscLWTo3H1VowulfkRWz9Qo/edit?usp=sharing 
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