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ABSTRACT 

This project is an analysis of violent crime in the City of Albuquerque, New 

Mexico. In 2014, the DOJ opened an investigation into the Albuquerque Police 

Department (APD) which resulted in APD’s officer numbers dwindling, and making the 

officers that stay afraid to use their entire tool and skill set. This project uses raw data 

retrieved directly from APDs API to detect historical and geospatial patterns in 

Albuquerque crime data. It also uses complimentary data sets such as current station 

placement, and school locations. Using a Pareto (80/20) analysis, violent crimes were 

clustered together for an analysis on incident counts within a quarter mile of schools, 

and how far away the higher incident count buffers are from current stations. Space-

Time (time-cube) analysis was applied with violent crime dates to identify areas that 

may be experiencing new patterns. The results were compared to the overall data that 

has been touted by the current city administration. This administration has claimed that 

crime numbers are going down. The results in this project, however, contradict these 

claims. The workflow and results described in this report will help identify areas that 

may require more extensive attention from law enforcement agencies in Albuquerque. 
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INTRODUCTION 

Albuquerque, New Mexico 

Albuquerque, New Mexico has always been a wonderful place that many call 

home. Nestled at the base of the Sandia Mountains, its idyllic scenery is a wonder to 

behold. It sits at over a mile in elevation, and boasts over 300 days of sun a year (AED, 

2019). All while its residents enjoy four seasons, ancient history, and extensive national 

parks at the city’s back-step (Figure 1). The Albuquerque metro area has a current 

population of 905,049 people (CABQ, 2019), and has one of the highest numbers of 

Masters and PhD level residents’ per-capita in the country (WPR, 2019). However, its 

temperate weather, beauty and friendly people are not what often catches national 

headlines. Albuquerque has a problem, it has a crime problem, and it has had this 

problem for years. For 2019, SafeWise ranked Albuquerque as #8 on their America’s 

Most Dangerous Cities list (Edwards, 2019).  Unfortunately, the city has been 

experiencing a rapid increase of both violent and non-violent crime. This is coupled with 

the one of the worst public school systems in the country, which USNews rated as #48 

of 50 in 2018 (Styche, 2018).  This takes a great deal away from what so many 

community members have worked hard to build. In 2013, bigger problems started to 

arise when the Department of Justice opened  
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Figure 1 - Location Map 
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an investigation into the Albuquerque Police Department (APD) for excessive use of 

force. This was sparked after a controversial encounter with a homeless man armed 

with a knife, resulting in him being shot multiple times (Hersher, 2016).  This event was 

shortly followed by protests, as excessive force was a common topic during this time. 

The DOJ investigation began with the best of intentions, and was likely long overdue. 

Unfortunately, it seems to have also created some unintended consequences. An article 

by KOAT 7 outlines that Albuquerque is just one of many cities that experienced a surge 

of crime after the DOJ stepped in. “The analysis found that every city with a population 

higher than 50,000 people experienced a double-digit increase in violent crime. 

Albuquerque had a 36 percent increase in that time” (Wilham, 2019). The public had 

already developed such a negative perception of APD officers, and the increase in 

crime strained the public’s perception of the department even more. Once the 

investigation began, it continued to drive officers away from the department. The 

department fully-staffed should be at 1,100 officers, but dwindled all the way down to 

833. This, coupled with ineffective leadership, led to a crime surge that the city is still 

struggling to recover. In fact, there are many indicators that crime is still on the rise. 

CBS News has an article that claims “…violent crime rate rose from 15.5 percent in 

Albuquerque from 2015 to 2016, and another 23.1 percent from 2016 to 2017…one of 

the steepest increases in any city” (Fieldstadt, 2019). It has become such an issue, that 

in 2019 APD (Albuquerque Police Department) officially declared violent crime a public 

health issue for the citizens of Albuquerque (Dinelli, Apr. 2019). Violent crime in 

Albuquerque also pushed the Governor of New Mexico to intervene. Michelle Lujan-
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Grisham, “assigned 50 New Mexico State police officers to Albuquerque to reduce 

community risk” (KRQE, 2019). 

Even though the City of Albuquerque has developed a reputation of crime, the 

statistics still paint a different picture than what most citizens know. Many of these 

incidents are occurring in very specific areas. This is to be expected in any city. 

However, these areas are experiencing such extreme levels of violence, that per capita, 

the city as a whole is viewed as violent. To an individual living in the Northeast Heights, 

they may not encounter crime on a normal basis. But to an individual living in the 

International District, crime may be a part of their everyday life. 
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Figure 2 - Detailed City Map 
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In 2017, Albuquerque elected a new Democratic mayor, whose campaign 

platform relied heavily on the promise that he would bring down crime. The previous 

mayor had lost public trust after a series of mishaps. His appointed police chief, Gordon 

Eden, was chosen partially to help manage the DOJ investigation, as he once worked 

for the Department of Justice. Gordon Eden was often in the news, discussing new 

recruitment strategies and crime-fighting tactics. However, under Chief Eden, 

Albuquerque experienced historically sharpened levels of violent crime. Shortly after 

Mayor Keller took office, he appointed Interim Police Chief Michael Geier, who would 

eventually become the permanent Chief of APD. On July 1st, Mayor Keller and Chief 

Geier held a press conference touting new crime statistics. “Numbers for the first half of 

2019,…, show year-to-year improvement in every category, including property and 

violent crimes” (Dyer, 2019).  The administrations claims are simply untrue, and paint a 

very unrealistic picture of both violent, and non-violent crime in the city. The numbers 

they used are misleading, at best. The City of Albuquerque does not give public access 

to their historical crime data. They also seem to make it more difficult than necessary to 

retrieve current crime data. Once the current numbers are retrieved using a custom 

script, they are categorized in a way that makes it easier to cherry-pick data to fit a 

certain narrative. It has even been noted that they are providing different numbers to 

different organizations. “In February, 2019 APD reported very different numbers to the 

FBI’s Uniform Crime Reporting program, which collects and publishes the data” (Dinelli, 

Dec. 2019). They claim that violent crime is going down; however, there are at least 9 

categories that could be considered as violent, and another couple of categories that 



 

14 

could or could not be considered violent. Because we only have the totals of past years, 

and not the raw data itself, the statistics are imprecise. 

The goals of this project are to bring a visual understanding of the crime 

dynamics in Albuquerque. The entire city is often portrayed as violent, but these 

analyses will show that the majority of violence is limited to specific areas. This project 

will also show how the most susceptible areas and populations are sensitive to violence, 

and how their current geographic location increases the likelihood of experiencing 

violence. Social and political issues will also be discussed, as geospatial analysis is a 

tool that can be used for real change in the proper hands. 

 

 
METHODS 

A Geo-Spatial Approach 

The use of various geospatial tools could help aid in the distribution and 

management of current APD assets to better manage and lower Albuquerque’s overall 

crime rate. As with any city, there are areas that require heavier monitoring and 

intervention compared to others. There are also several other public-safety factors that 

should be taken into consideration, such as proximity to schools, shelters, and 

hospitals. Using data from a variety of sources, including the FBI crime center, 

Albuquerque Police Department, and the City of Albuquerque itself, a picture can be 

painted of how violent crime is shifting, and how the most susceptible parts of the 

population, children, are often surrounded by violent crimes and neighborhoods. This 

project will include advanced geospatial analyses to help readers visualize and 

understand the violent crime problems in Albuquerque, and the current trends. Part of 
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the project will include historical totals. It will also include every violent offense that has 

occurred within the last 9 months, and how the patterns interact with school districts and 

current police stations. 

This project was chosen to help identify violent crime rates in Albuquerque, 

specifically after the DOJ became involved after several incidents that were determined 

to be excessive use of force. This will be analyzed using crime data taken directly from 

APD. The city does not openly provide their data, but provide it to third-party websites 

such as crime-mapping.com. This data is also accessible through the REST API, which 

is where this data was gathered. The full data pull of 50,000 points was for too much to 

represent individual questions. Therefore, the focus is on violent crime. These are the 

type of calls this project used to run the various analyses on. The types of analyses this 

project uses are as follows: 

Creating a Buffer 

 This is an important technique that allows a point or polygon to have a 

Euclidean or Geodesic “buffer” created around it, depending on the application. This 

buffer is turned in to a polygon, which can then be used for different types of analyses 

within the area of that created polygon. This project will utilize the Euclidean buffer. 

“Euclidean buffers measure distance in a two-dimensional Cartesian plane, where 

straight-line or Euclidean distances are calculated between two points on a flat surface 

(the Cartesian plane)” (ESRI, 2019).  
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Figure 3 - ESRI Figure 1 

 

80/20 Analysis 

 
Using an 80/20 analysis, a graduated symbol layer can be created that combines 

number of incidents to a single point. This helps give us a visual understanding of 

problem areas that require the attention of more units. The 80/20 analysis is based on 

the Pareto Principle. This is the idea that a small number of problem areas tend to 

maintain the highest service volume. It is an excellent tool for this application, and found 

in the Crime Analysis tools for ArcGIS Pro. It pulls together points within a defined 

distance from one another, giving a cleaner visual of areas with repeated crimes. The 

results of the 80/20 analysis can then be used in some of the later analyses to 

determine problem areas more susceptible to crime. “It supports analysis based on the 
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80/20 rule (also known as the Pareto Principle), that a small number of locations are 

responsible for a large proportion of an agency’s calls for service” (Beck, 2019). 

Incident Count 

 This allows us to sum the total number of incidents that have occurred 

within an area. After creating the polygons from the buffer surrounding each school 

location, a simple sum is able to be done to show the number of incidents that have 

occurred within each polygon’s borders. 

Hot-Spot Analysis 

 Hot-spot analysis a technique that takes each attribute and looks at it in 

comparison to neighboring features. Areas that are statistically significant, and that are 

also surrounded by statistical significance, can be considered a hot-spot. “The Hot-Spot 

Analysis tool calculates the Getis-Ord Gi* statistic (pronounced G-i-star) for each 

feature in a dataset. The resultant z-scores and p-values tell you where features with 

either high or low values cluster spatially” (Mitchell, 2005).  

Figure 4 – ESRI Figure 2 
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Space-Time Analysis 

Space-Time Analysis is a useful tool for datasets that have a temporal field. In 

our case, we have the date of each incident that we can use for our time-cube model. 

To run the space-time analysis, we had to create a time-cube, which is done by 

aggregating points in to a netCDF data structure, placing each point in to space-time 

bins. After creating the time-cube, an emerging hot-spot analysis can be conducted that 

takes the values of the space-time bins and allows us to represent change by using the 

Trend bin Count created by the time-cube. 

 

Figure 5 – ESRI Figure 3 
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“Every bin has a fixed position in space (x,y) and in time (t). Bins covering the 

same (x,y) area share the same location ID. Bins encompassing the same duration 

share the same time-step ID ”(ESRI, 2018). 

 
Figure 6 – ESRI Figure 4 
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ANALYSIS 

 
To develop an understanding of what has occurred over the past 5 years, it is 

helpful to create a basic visual of how violent crime is trending (Figure 7). The US 

Federal Bureau of Investigation maintains a program called the UCR, or Uniform Crime 

Reporting Program (FBI/DOJ, 2019). Their website offers tools that allow users to pull 

total year crime statistics by location. Using their reported totals, a graph can be created 

that very much paints a picture of how out-of-control violent crime has become in 

Albuquerque.  

As we can see, there was a dramatic increase of violent crime between 2013 and 

2014. It has continued to increase significantly each year since, while the national 

Figure 7 – Crime Trends 
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average has actually decreased. This 2013-2014 period coincides with two major 

events: the DOJ opening their investigation, and the appointment of Chief Gordon Eden. 

 

Figure 8 – Full Incident Map 
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A more detailed analysis of the past year can help reveal if the new policies 

recently revealed by the Keller administration are showing any effect. Beginning with the 

most recent 50,000 incidents reported by APD (Figure 8), we are given a map that is 

incredibly difficult to recognize any visual pattern. The legend has been omitted from 

this map, due to its sheer size. This provides an excellent example of the number of 

categories in which APD places its data. There are 51 different categories of incident 

type, and not all of them fall under a single broader category, such as violent crime. 

Many of them could be classified under multiple categories, which leaves the question 

of what exactly the Keller administration was including, or not including, in their 

determination that violent crime is decreasing. For the purpose of this analysis, Violent 

Crime uses any category that could be considered violent. As seen in Figure 9, there 

are 9 categories out of the 51 total that can be considered violent. These incidents 

occurred between April of 2019, and now. This still leaves a total of 3,061 violent 

incidents since April. These points were found and totaled by writing a simple 

expression using the Select by Attributes tool in ArcGIS Pro. Using this tool, we are able 

to filter out only the categories needed for analysis. A new layer can then be created 

comprised of only the violent categories selected from the original 50,000 data points. 
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The next step in this analysis is determining the most sensitive areas where 

violent crime could make the most impact. There are many variables that could be used 

Figure 9 – Violent Crime 
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for this purpose, but the location type that would make the most impact, that is also the 

most evenly spread throughout the city, are schools. The City of Albuquerque maintains 

a GIS portal that allows the public to access certain datasets. This online portal is where 

Figure 10 – APS Schools and Buffer 
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the building footprint layer was obtained. This layer outlines the locations of both private 

and public schools, ranging from pre-school through high-school. A .25-mile buffer was 

then added to the School Locations layer to help determine the most sensitive areas 

(Figure 10). 

The next analysis conducted is the 80/20 analysis (Figure 11). There are several 

things that stand out in regard to the 80/20 analysis that was conducted on the violent 

crime points. The larger points, and higher aggregation of smaller points, tend to appear 

in the South and Southwest areas of the city. These areas are already well known to 

local residents as having more issues with crime, drugs, violence and poor education. 

South of I-40 tends to have lower income and government subsidized property. This I-

40 division is also likely the reason why people living in the Northeast and Northwest 

quadrants seemingly live in a completely different city than what is often portrayed in the 

news. The crime is so severe in these southern areas that it makes the per-capita crime 

rates of Albuquerque almost the highest in the nation. Many of these areas are also 

areas that have been through attempted rebranding’s by city officials in a hope to help 

draw a variety of people. “City Councilor Rey Garduno and neighborhood leaders say 

they want the area stretching from the fairgrounds to Kirtland Air Force Base to be 

known as the “International District”. The area picked up a derogatory nickname over 

the years – the “War Zone” – and Garduno wants to put that in the past” (McKay, 2009). 

This “rebranding” occurred almost 10 years ago, but unfortunately, most residents still 

recognize it as Albuquerque’s “War-Zone”. It is also a point to note that many of these 

higher-incident areas follow Interstates and other major streets. 
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Using the layers created from the previous maps and analyses, we are able to 

conduct an Incident Count that uses the buffered polygons created around each school 

to determine incident counts found within a quarter mile of each school (Figure 12).  

This map represents the totality of incidents within each buffer, not just the number of 

Figure 11 - Pareto (80/20 Analysis) 
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graduated symbols created from the 80/20 analysis. The location of police stations and 

sub-stations has also been added to this map to show which areas may be over served 

Figure 12 - Incident Count 
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or under served in terms of asset allocation. In the southwest quadrant, it could be 

argued that the area is underserved, and has moderately high violent crime surrounding 

several of its schools. Stations are relatively well distributed across the city, though 

having a geographic distance approach may not be the best method of placement for 

stations. It is also important to point out that the volume of violent incidents within a 

quarter mile of these schools is incredibly concerning. Wilson Middle School, which 

happens to be in the heart of the “war-zone”, has had 71 violent incidents within a 

quarter mile of the school over a several month period. These numbers are out-of-

control, and Albuquerque’s children deserve better. 
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The next analysis conducted reinforces our previous findings on the most 

problematic areas, bringing Albuquerque an image of an extremely violent, crime-ridden 

Figure 13 - Hot Spot Analysis 
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city. The hot-spot analysis tool (Figure 13) gives us another way of representing areas 

that are experiencing heavier levels of crime and can be easier for an individual to 

understand as they aren’t looking at thousands of points on a map. The problem areas 

are again pictured as much of the area south of Interstate 40. An interesting note is 

during our 80/20 analysis, there was a location in the Southwest Quadrant that had a 

much higher concentration of incidents. However, when taking all data in to 

consideration, it is barely noticeable on the hot spot analysis map. This is likely due to 

the different way the tools use the data. The 80/20 approach aggregates points within a 

set distance, and the hot-spot analysis tool uses averages to visually represent the 

data. 

The final analysis this project conducts doesn’t just take the count and location in 

to consideration, but also time. The Space-Time Analysis allows us to represent x,y 

data using a temporal field (Figure 14). Doing this allows us to see which areas have 

experienced an increase or decrease over the full timeframe of our data. This analysis 

shows certain areas that have had a decrease in violent crime. It also shows that some 

of the problem areas continue to experience significant increases. This being 

overlapped with the school buffer map paints an increasingly grim picture. The majority 

of bins show no increase or decrease. However, they do show an increase in certain 

areas that were not highlighted by the previous analyses. These include north of I40, 

and along other major roads. There are areas that also correlate with the heat maps, 

such as the area directly above Wilson Middle School, in the heart of the International 

District. 
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Figure 14 - Space-Time Analysis 
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CONCLUSIONS 

 

Even though the city is still experiencing a sharp increase in crime, there must 

always be hope. The current mayoral administration may have made the mistake of 

cherry-picking their data, but it still seems that they are taking the subject seriously, and 

have been releasing new plans and initiatives to begin bringing crime back down. The 

Mayor’s office just announced a new program, “Keller dubbed the new program “Metro 

15 Operation” and is part of the Violence Intervention Program…the new program will 

target the top 15 most violent offenders…it’s the city’s version of the FBI’s 10 most 

wanted list” (Dinelli, Dec. 2019). This, coupled with the governors’ recent State Police 

surge, gives hope to Albuquerque’s citizens that their city will not only be known for its 

crime and balloons.  

Prior to the DOJ investigation, APD had already been having issues with 

maintaining staff. “Since 2010, the department has lost 432 officers. The vast majority… 

were the results of resignations and retirements.” Maintaining such a shortage had 

already increased wait times for calls to be answered, all while the violent crime rates 

were continuing to rise. Once the DOJ released their report, it was far worse than 

anticipated. It detailed a variety of issues with the department. “The report emphasizes 

that these incidents are not “isolated or sporadic”, but represent a pattern set by bad 

policies, including insufficient training and lax oversight” (Samuels, 2014). APD was 

found to have deep, systemic issues that had been festering in the background for 

years.  Based off of the DOJ investigation, officers were now being prosecuted for the 

actions they took while on duty. These are issues that needed to be addressed, as 

public discourse had arisen numerous times due to protests against police brutality in 
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Albuquerque. However, one can empathize with the everyday officer, and the split-

second decisions they must make. If an officer is fearful of prosecution while correctly 

using their tool and skill sets while out in the field, this can be problematic. This 

increased fear may have accelerated the loss of officers during this time, and the 

department is still struggling to bring its numbers up to normal operating levels. 

There is one last component of the Albuquerque crime picture that is worth 

mentioning. Albuquerque judges have become somewhat notorious for releasing violent 

offenders, often on their own recognizance. Judges have received a tremendous 

amount of criticism due to this. However, there is a systemic issue at work here that 

goes far beyond the discretion of individual judges. New Mexico voters had voted in an 

amendment to provide “greater fairness” in regard to bonds and pre-trial release. The 

New Mexico Supreme court then developed their interpretation of the amendment, 

allowing individuals that claim financial hardship, that have no past convictions, and that 

the DA can’t prove a danger under a high standard, to be released. This interpretation 

has cultivated a catch and release type atmosphere, which results in repeat offenders 

the ability to continuously walk free shortly after being arrested. “This is not what the 

voters of New Mexico voted for in the amendment. We voted to allow defendants who 

are indigent to be given a reasonable bond that would both protect the judicial system 

and assure that the defendant would return to court…. We were hoodwinked” 

(Hendricks, 2019).   

Asset allocation and constant monitoring using geospatial tools can be incredibly 

powerful in the fight against crime. As is evident in the space-time analysis, crime is 

always shifting, but also, as is evident in the hot-spot analysis and the 80/20 analysis, it 
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can also be somewhat predictable in a macro sense. The Albuquerque crime problem 

requires multiple lenses to begin understanding the total picture. Geospatial data gives 

us access to one of those lenses. The other lenses must be developed by further 

education, and the utilization of our constitutional privilege of the voting booth. The 

systemic issues will only begin to resolve once law-makers – local, state and federal – 

make the necessary changes to not only arrest offenders, but to end the current catch-

and-release cycle the city is currently stuck in.  

 If given the time and resources, there are several tools that would be very helpful 

in creating a better understanding of the crime problems in Albuquerque, and potential 

ways to begin combatting crime with geospatial tools. A Network Analysis would work 

quite well for this application. Humans don’t operate on a linear level, they don’t behave 

“as the crow flies”. There are many variables to consider when it comes to human 

behavior. A network analysis could take more variables beyond just school and police 

locations. It could take hospitals, clinics, and even higher crime points and route 

vehicles or officers accordingly. It could calculate distances and times by way of 

network, which would be roads in this instance, and route accordingly. If APD gave 

open access to the Computer Aided Dispatch (CAD) system, network analysis could 

also be run in real-time to help direct assets in real time. It could also assist in real-time 

prevention, by identifying emerging hot-spots, and placing officers in real-time. ESRI 

Solutions already provide several out-of-the-box tools that are meant to be attached 

directly to a CAD, allowing for real-time monitoring and decision-making. These types of 

real-time tools can provide faster response-times and give agency’s better insight on 
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how crime is evolving. Geospatial tools will likely continue to play a critical role in the 

fight against crime, but it will be up to those in power to utilize these tools.  
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Table 1 – List of datasets used, owner, and location 
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