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ABSTRACT 

Violent crime has risen sharply in Minneapolis in the last two years and with that, 

youth and teenagers as young as 13 years old participating in violent crime has also 

seen a sharp increase. With on-going teacher strikes, remote learning, and other factors 

allowing youth more opportunity to be out of school, Minneapolis can greatly benefit 

from the implementation of a new community center. Attempting to solve this problem 

comes with a twofold approach of an overlay analysis, analyzing socio-economic 

factors, currently occupied and vacant public institutions, and relative crime per 

neighborhood – then using these same variables with a weighted overlay analysis. The 

simple overlay approach indicates that a community center would be optimally placed in 

Northeast Minneapolis however, it should be noted that the relative crime there is far 

lower than any location the weighted overlay would result in. The results from the 

weighted analysis are far more practical than the results of the simple overlay would 

suggest, having more possible locations in North and South Minneapolis. It would be 

beneficial to talk to community stakeholders and gather their opinion for influence on the 

weighted overlay for future iterations of this research. 

 

Keywords: Minneapolis, Community, Center, Suitability, Analysis 
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ETHICS STATEMENT  

When it comes to modern day GIS and map making it is important to understand 

that whatever is on the map is not always an authoritative data source. Data can be 

misrepresented either intentionally or unintentionally, withheld for privacy concerns e.g., 

internal versus public consumption, or be published with an unresolved software bug. 

The fact of the matter is when speaking on and presenting geographic information, one 

should always be careful to note the data source and that the final product is the result 

of the best-known available data. 

The data used in the following analysis was largely sourced from 2 main entities 

for the above reasons. This way the integrity of the project is reliant upon as few actors 

as possible, rather than weaving in one potential unreliable source and invalidating the 

entire study, if there is a flaw in the data publishing practices from one source, any 

necessary forewarnings can all be made to and from that source. The main source 

being the City of Minneapolis Open Data is a critical component to consider. It is 

important to know that any law enforcement data or health data published from the city 

is anonymized to the block level, and certain crimes that are more severe like homicide 

and sex offenses are given an even higher level of anonymity. This is important to 

consider when it comes to processes like aggregation or interpolation as all results will 

be generalized. This is all due so victims may retain the privacy they are owed, and that 

suspects, and suspect’s families do not have to fear the chance of retaliation. While 

acute accuracy may be dampened when working with public data, statistical fidelity is 

not necessarily hampered as the counts are still whole and the law of large numbers 

would prevail anyway. 
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CHAPTER 1 
INTRODUCTION 

Rising Crime Rates 

A Multitude of Factors 

With a global pandemic and a period of civil unrest converging, the City of 

Minneapolis saw a significant rise in serious crime participation from juvenile individuals 

in 2020 over 2018-2019 (Williams, 2020). The trend has not slowed down since 2020 

and participants have been noted to be as young as 13 years old (Editorial Board, 

2022). General community based and spatial factors that have been observed to 

correlate with higher crime rates include vacant lots and properties (Heinze, J. E., et al, 

2018), underutilized parks and communal spaces (Han, B., et al, 2018), and less active 

holistic community engagement (Sharkey, P., et al, 2017). Community engagement 

through community centers, community-based non-profits, and other community-based 

groups have been studied to show a strong link with a decrease in violent crime.  With 

less active community engagement, and a growing population, opportunistic crime like 

robbery and other violent crime can become ever more present (Monk, K., et al, 2010). 

Geospatial analysis is a tested solution for identifying ideal locations where vacant lots 

and properties may currently exist and have the potential to be replaced by a 

community center. 

Extenuating circumstances 

With a global pandemic forcing most if not all students to a remote learning 

environment for at least some period, new opportunities to not attend school arise 

(Goodnough, 2020). With teacher’s striking this year for 3 weeks, there provides even 



 

9 

more opportunity for distraction and absenteeism in the already disrupted classroom 

(Shockman, 2022).  

While it may be coincidence, or even slight correlation, each year for the last 2 

years Minneapolis has routinely seen a rise towards a significant spike in violent crime 

reported culminating in July, and then tailing off into fall and winter. Last year, in 2021 

Minneapolis experienced abnormal stagnation (Figure 1-1) where violent crime was 

consistently reported well into November. Notably in many of these cases were the 

mention of teenage participants (Editorial Board, 2022). Based upon the 

aforementioned research the presence of a community organization, institution, or 

center could help to potentially curb the growing trend of consistent violent crime 

reports. If the City of Minneapolis were to repurpose a vacant property to do so, the 

effect on violent crime reports could theoretically be even larger.  

 
Figure 1-1. Graph depicting the last 2 years of violent crime reported in Minneapolis.  

Historically, North and South Minneapolis tend to have higher levels of reported 

violent crime relative to other parts of the city. The north and the south are unique as 

they are more suburban and residential than anything else, yet still see a considerable 
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amount of violent crime reported. The center of Minneapolis is considered downtown, 

and it too sees a high volume of violent crime, however it should be noted that publicly 

available data can be skewed when it comes to the density of violent crime being 

reported downtown. The reason for this is that a major hospital is located downtown, 

Hennepin County Medical Center, and crimes are often attributed that location if the 

victim does not recall where the original incident actually occurred (Figure 1-2).  

 
Figure 1-2. Historic reporting of Violent Crime since 2019. 
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CHAPTER 2 
METHODS 

Simple Overlay Analysis 

For the first approach to this analysis a simple overlay was conducted. The first 

data set downloaded for this workflow was the Minneapolis Neighborhoods layer – 

which would ultimately serve two functions: as the boundary for the spatial analysis, and 

each neighborhood as a reference location within the analysis. Using the Enrich Layer 

tool; income, population by age, and relative crime index were generated for each 

neighborhood. The reason for generating demographic data this way was two-fold: first, 

it theoretically eliminates bias when looking at the crime indexing by sourcing this 

information from a third party, second, it is an efficient way to work with different 

categories from the same data source. A simple selection was then performed for each 

neighborhood that had the highest percentage of residents with annual income less 

than $34,999 (McKenzie et al, 2013.), the neighborhood with the highest relative crime 

index, and the neighborhood with the highest relative populations of youth from middle 

to high school age, 15-19. The range of 15-19, was used as the age of 13 referenced 

previously is an outlier example. By obtaining Minnesota School location data, selecting 

just middle and high schools, a new layer was exported. That layer was then updated to 

the map’s coordinate system WGS 1984 and clipped by the Minneapolis 

Neighborhood’s layer. Both the clipped schools layer, and the Minneapolis vacant 

properties layer were buffered by 1 mile based on the “walk area” defined by the 

Minneapolis Department of Public Health. Walking on average would have the lowest 

barrier of entry thus it was used for the most conservative buffer radius (Minneapolis 

Department of Health, 2016.). After all layers were initially analyzed a simple intersect 
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was run and the viable locations were in the east and north sides of the city. For this 

analysis, specific locations that would be determined suitable are where vacant 

properties currently exist, as there may be greater chance to simply renovate an 

existing structure, or a current landowner may be more motivated to exchange 

ownership with a community nonprofit. One location was in an industrial neighborhood 

Mid-City industrial which has the highest crime index, and another neighborhood is in 

the university district – University of Minnesota which has the highest percentage of 

residents within the age range used for this analysis. The last potential neighborhood 

location was just on the other side of the river from the university district – the Cedar 

Riverside neighborhood which had the highest percentage of residents under the 

income threshold. 

 
Figure 2-1. Model Builder diagram of the simple overlay analysis  

Suitability Analysis Modeler 

The second approach to this analysis involved the ArcGIS Pro Suitability 

Analysis Modeler. The kernel density tool was used to generate simple raster files for 

the following datasets: School Program Locations (Middle through high schools), Vacant 

and condemned properties, Shots fired, and Crime data. The Crime data set was 

initially filtered down to the common definition of what constitutes violent crime, assault 
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offenses, robbery, sex offenses, and homicide offenses (FBI, 2018.). It should be noted 

that the FBI has recently shifted its standard in crime reporting methodology from 

Uniform Crime Reporting (UCR) to National Incident-Based Reporting System (NIBRS). 

This transition does affect raw counts of crime but does not significantly affect 

proportions of crime (FBI, 2021). This violent crime feature layer was then clipped to the 

boundary layer of Minneapolis Neighborhoods due to City data processing issues which 

resulted in some crimes being reported with incorrect coordinates. With each 

appropriate dataset rasterized they were all placed into the Suitability Analysis Modeler 

and the suitability scale was set to 10. Weight was calculated via multiplier. Based upon 

the research presented by Sharkey et al. (2017) the Vacant and Condemned properties 

raster was used for the purposes of criterion transformation and as the input suitability 

map. It was also given the largest weight of 2 as the research suggests that community 

centers and non-profits have a causal link on violent crime reduction, therefore the 

antithesis of those places would be vacant and condemned properties. The violent 

Crime raster was given a weight of 1.5 that was a step below as the concern of this 

research is identifying the areas in Minneapolis where violent crime can be most 

effectively curbed. Ranking violent crime relatively highly in this suitability model is 

important. The shots fired raster was given a weight of 1.25 because while the 

magnitude is important to consider, it is a much less holistic variable than the Violent 

Crime Data set which can also include the outcomes of potential shootings and much 

more. The School Program Locations raster was given a weight of 1 because it is 

mostly static in nature as locations rarely change over time, but it is important to 

consider for density purposes. The demographic variables were not included in this part 
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of the analysis for the simple reason that they would not be effectively rasterized. Once 

the suitability Analysis Raster was generated it was compared to the neighborhood 

demographic information via visual overlay.  

Summary of Data 

Most data compiled and used for this analysis was sourced from Minneapolis 

open data. The other main source of data and information comes from Esri via the 

Enrich Layer toolset. Spatial extents for any metadata listed below that stem from the 

Enrich Layer toolset will follow the same spatial extent as the Minneapolis 

Neighborhoods (Figure 2-2). 

 
Figure 2-2. Map figure of the Minneapolis Neighborhoods data set. 
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Table 2-1. Metadata for Minneapolis Neighborhoods. 
Official name of data set Minneapolis Neighborhoods 
Year of publication and/or last 
update 

2021 

Author and/or owner MapIT Minneapolis 
URL or FTP address of the 
repository 

https://opendata.minneapolismn.gov/datasets/cityoflak
es::minneapolis-neighborhoods/about  

Description Minneapolis neighborhood boundaries authoritative file 
from Minneapolis GIS. 

Coordinate system WGS 1984 
Type of geometry Polygon 
 
 

 
 
Figure 2-3. Map figure of the Minnesota School Program Locations data set. 

https://opendata.minneapolismn.gov/datasets/cityoflakes::minneapolis-neighborhoods/about
https://opendata.minneapolismn.gov/datasets/cityoflakes::minneapolis-neighborhoods/about
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Table 2-2. Metadata for Minnesota School Program Locations. 
Official name of data set School Program Locations, Minnesota, SY2021-22 
Year of publication and/or last 
update 

2021 

Author and/or owner Minnesota Department of Education 
URL or FTP address of the 
repository 

https://gisdata.mn.gov/dataset/struc-school-
program-locs  

Description Locations of public and private schools around the 
state of Minnesota.  

Coordinate system NAD 1983 UTM Zone 15N 
Type of geometry Point 
 
 

 
Figure 2-4. Map figure of the Minneapolis Vacant and Condemned Properties data set. 

https://gisdata.mn.gov/dataset/struc-school-program-locs
https://gisdata.mn.gov/dataset/struc-school-program-locs
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Table 2-3. Metadata for Minneapolis Vacant and Condemned Properties. 
Official name of data set Vacant and Condemned Property Inventory 
Year of publication and/or last 
update 

2022 

Author and/or owner Regulatory Services (City of Minneapolis) 
URL or FTP address of the 
repository 

https://data.fs.usda.gov/geodata/edw/datasets.php  

Description This data is sourced from the strategic inspection 
group to list and compile vacant and condemned 
properties within the City of Minneapolis as well as 
other details including plans for the properties if any.  

Coordinate system WGS 1984 
Type of geometry Point 
 
 
 
Table 2-4. Metadata for 2021 Population Age 15-19. 
Official name of data set 2021 Population Age 15-19: Percent 
Year of publication and/or last 
update 

2021 

Author and/or owner Esri 
URL or FTP address of the 
repository 

https://doc.arcgis.com/en/esri-demographics/data/us-
data-fact-sheet.htm  

Description Enrichment data of population age sourced by Esri to 
ensure that all variables can stay consistent within 
the same source year (2021). 

Coordinate system WGS 1984 
Type of geometry Polygon 
 
 
 
Table 2-5. Metadata for 2021 Household Income <$15000-34999: Percent. 
Official name of data set 2021 Household Income <$15000-34999: Percent 
Year of publication and/or last 
update 

2021 

Author and/or owner Esri 
URL or FTP address of the 
repository 

https://doc.arcgis.com/en/esri-demographics/data/us-
data-fact-sheet.htm  

Description Enrichment data of household income below $35000 
annually sourced by Esri to ensure that all variables 
can stay consistent within the same source year 
(2021). 

Coordinate system WGS 1984 
Type of geometry Polygon 
 
 

https://data.fs.usda.gov/geodata/edw/datasets.php
https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm
https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm
https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm
https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm
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Table 2-6. Metadata for 2021 Crime Index. 
Official name of data set 2021 Total Crime Index 
Year of publication and/or last 
update 

2021 

Author and/or owner Applied Geographic Solutions (AGS) 
URL or FTP address of the 
repository 

https://doc.arcgis.com/en/esri-demographics/data/us-
data-fact-sheet.htm  

Description Enrichment data for a total crime index. The total 
crime index considers both violent crime and 
property crime. Sourced by Esri through AGS to 
ensure that all variables can stay consistent within 
the same source year (2021). 

Coordinate system WGS 1984 
Type of geometry Polygon 
 

 
Figure 2-5. Map figure of the Minneapolis Crime data set. 

https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm
https://doc.arcgis.com/en/esri-demographics/data/us-data-fact-sheet.htm


 

19 

 
 
Table 2-7. Metadata for Minneapolis Crime data. 
Official name of data set Crime data 
Year of publication and/or last 
update 

2022 

Author and/or owner MapIT Minneapolis 
URL or FTP address of the 
repository 

https://opendata.minneapolismn.gov/datasets/cityofl
akes::crime-data/about  

Description This data set is created in part by police report data 
and calls for service data and maintained by the 
cities IT department. It is organized based on 
NIBRS. 

Coordinate system WGS 1984 
Type of geometry Point 
 
 

 
Figure 2-6. Map figure of the Minneapolis Shots Fired data set. 

https://opendata.minneapolismn.gov/datasets/cityoflakes::crime-data/about
https://opendata.minneapolismn.gov/datasets/cityoflakes::crime-data/about
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Table 2-8. Metadata for Shots Fired in Minneapolis. 
Official name of data set Shots Fired 
Year of publication and/or last 
update 

2022 

Author and/or owner MapIT Minneapolis 
URL or FTP address of the 
repository 

https://opendata.minneapolismn.gov/datasets/cityofl
akes::shots-fired/about  

Description This data set depicts where shots were fired from 
multiple sources including calls for service, and 
ShotSpotter technology.  

Coordinate system WGS 1984 
Type of geometry Point 

 

 
 

https://opendata.minneapolismn.gov/datasets/cityoflakes::shots-fired/about
https://opendata.minneapolismn.gov/datasets/cityoflakes::shots-fired/about
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CHAPTER 3 
RESULTS 

Simple Overlay Analysis 

The simple overlay approach indicates that a community center would be 

optimally placed in 3 neighborhoods, 2 in Northeast Minneapolis. While the Mid-City 

Industrial neighborhood has the highest crime index it is skewed due to property crime, 

as there is very little violent crime, which for the purpose of this analysis is logically not 

well suited. It should also be noted that the relative violent crime there is far lower than 

any location the weighted overlay would result in. The other neighborhood in northeast 

Minneapolis that the simple overlay analysis would suggest is the University of 

Minnesota neighborhood. This is also logically unideal as most of the population that 

lives in this neighborhood tends to be college students attending the University and they 

most likely already have access to various communal facilities. The other notable point 

with this methodology and as to why this neighborhood was a part of the final 

intersection is due to the highest percentage of teenage residents. The third 

neighborhood, Cedar Riverside is just across the river from the University of Minnesota 

neighborhood. From the simple overlay analysis, the Cedar Riverside neighborhood 

would be the most logistical for the placement of a community center considering it 

meets the criterion for the highest percentage of households under the income 

parameter set in the methodology. However, there are no actual vacant or condemned 

properties listed within the neighborhood boundary according to City data, but there are 

19 within 1 mile of the Cedar Riverside Neighborhood, 6 within 0.5 miles, and the 

closest within 0.3 miles (Figure 3-1). The results from the weighted analysis are far 

more practical than the results of the simple overlay would suggest, with more possible 
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locations in north and south Minneapolis. With most of the University of Minnesota 

neighborhood being other than residential or commercial zoning, the issues other than 

the University owning most of the area start to become clear. Major railways, 5% of the 

total area being the Mississippi river, and the rest being park land. The University of 

Minnesota neighborhood would not be logically optimal. The Mid-City Industrial 

neighborhood is also not logically optimal as there is no residential zoning meaning no 

youth to benefit from a community center. The cedar riverside neighborhood could 

potentially benefit from a community center as there is a mix of residential zoning and 

residents in the analyzed age range, however, analyzing the majority of the land use 

within the area it would not be an optimal location for a community center as there 

would be more residents served just 1 neighborhood south.  
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Figure 3-1. Map figure of the suggested locations via simple overlay analysis. 

 
Suitability Analysis Modeler 

The weighted Suitability Analysis Modeler approach would suggest that a 

community center would be optimally placed in the Jordan neighborhood in North 

Minneapolis. This result appears to be the most optimal for the following reasons: there 

are 21 vacant and or condemned properties within the most suitable zone which is 7% 

of the cities vacant or condemned properties at this time, the Jordan neighborhood has 

the 7th highest percentage of the cities teenage population out of the 87 total 

neighborhoods with 8.24%, and the Jordan neighborhood is tied for the most amount of 

schools that fall in the category of teaching middle to high school grade ranges with 15 
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(noting private schools, schools with grade ranges beyond typical ranges i.e. K-8, K-12, 

etc.) all seen in Figure 3-2. The only category where the Jordan neighborhood is not 

within the top ten criterion for an optimally placed community center are income 

percentages.  

 
Figure 3-2. Map figure of the Suitability Map with the Jordan Neighborhood boundary. 

 
Table 3-1. 2021 Household income for the Jordan neighborhood. 
Percent under $15000 annually 18.85%, 20th in Minneapolis 
Percent within $15000-24999 annually 10.38%, 15th in Minneapolis 
Percent within $25000-34999 annually 11.29%, 14th in Minneapolis 

 

Exploratory analysis of the 21 most optimal vacant and or condemned properties 

was conducted due to the lack of attribution for property types within the data, i.e., 
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residential vs. commercial. Each property was searched under the City of Minneapolis’s 

Property Information website to determine what the zoning type is to further validate 

potential candidates for a community center location (Property Summary, 2022). The 

following are viable properties that are not zoned as residential.  

 
Figure 3-3. Map figure of the optimal locations in the Jordan Neighborhood. 

 
Table 3-2. Viable vacant or condemned properties. 
Zoning Type: Address: 
Retail 1400 West Broadway 
Commercial Workshop 1408 West Broadway 

 

The remaining 19/21 properties are all zoned as single-family dwelling, multi 

family dwelling, or a form of residential zoning. One testament to this analysis as well as 
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a realistic drawback is that there are currently two community center style locations only 

3 and 5 blocks away from either of the above addresses. There is a YMCA that is 

currently 3 blocks away from the 1400 block of West Broadway. While the YMCA is not 

technically a free service, they do offer financial assistance programs and other open-

door services to those in need (YMCA, 2022). The North Commons Water Park also 

currently exists 5 blocks away from the optimal location of the 1400 block of West 

Broadway. While most admissions to this center are free of charge, the biggest 

limitation is that the park is a seasonal facility only open in the summer (North 

Commons Water Park, 2022). The next closest nonresidential location that is sub 

optimal by only 2 points on the defined suitability scale in the methodology is 1001 West 

Broadway. However, this address is still at least 6 blocks away from the existing 

community institutions of the YMCA and the North Commons Water Park.  

The second densest area with theoretically suitable locations is in South 

Minneapolis. 53, or 20% of the cities vacant or condemned properties exist within the 

contiguous area that would be classified as semi suitable or 2/10 on the suitability range 

defined in the methodology. The 3 areas of slightly more suitability exist that rank 3/10 

(Figure 3-4). Ultimately with a weighted suitability score that low, indications are that 

more than one factor makes the rank sub optimal. Therefore, south Minneapolis is not 

the optimal place for the immediate assessment of a community center.  
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Figure 3-4.  Map figure of the possible locations in South Minneapolis. 
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CHAPTER 4 
CONCLUSION 

The two largest drivers in this analysis are; where crime predominantly occurs 

and can be disrupted, and where vacant and condemned properties exist that could 

potentially be renovated to in turn benefit society specifically by giving a place for the 

youth and teenage population to recreate safely. It is apparent from the results that 

there are already two community centers that exist in the location suggested by the 

spatial analysis conducted, albeit with two significant caveats. The first, is the paywall 

with the YMCA, this innately creates a financial barrier for some. The second, is a 

seasonal barrier with the North Commons Water Park in that it is specifically designed 

for summer months and does not necessarily serve the community year-round. The 

conclusion drawn from that assessment is that the location is accurate in need, but the 

existing execution is sub optimal.  

One area of improvement this analysis could benefit from is a more efficient way 

to analyze land use and zoning. While 21 prime optimal locations are not 

insurmountable to manually inspect, the potential issue with running a bulk selection 

with a zoning data layer per say is the chance of having mixed use land types. It would 

take around a similar amount of time to accurately select for all required parameters as 

it would to inspect 21 locations. With the entire city, a more efficient selection workflow 

would be necessary.  

Further work to come from this analysis would be to work directly with community 

members and block leaders from the Jordan Neighborhood as well as surrounding 

neighborhoods in North Minneapolis to discuss if there is a greater need for a more 

accessible community center in this area. If the need according to the community would 
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be greater somewhere else, or if other variables could be factored in, it would be 

insightful to recalculate the suitability map with the potential new considerations.  

Continued monitoring of violent crime in the area is vital to this analysis if there 

were to be raised awareness for the need of a more accessible community center or 

even potential adoption of the idea and one were to be built. It would be critical to 

measure these rates from a spatial and temporal standpoint to give validity to this 

contention. And while offender data is nonpublic, and age of offenders can’t easily and 

accurately be measured by public researchers, potential buy in from the City’s data 

team could prove critical as well to gain insight into whether youth participation 

increases or decreases following any sort of community action. Community action in this 

case would be defined as any sort of community organization making a presence in 

most suitable area whether that’s in the form of a physical structure, organized 

gatherings, or just addressing some of the vacant properties in any way. If the research 

from Heinze, J. E., et al. (2018), proves true, then addressing vacant properties in that 

area in any way would be the first step towards potentially curbing violent crime and 

youth participation in violent crime. From the results of this analysis, it would appear that 

the first two properties to be addressed that could make the biggest impact would be at 

the 1400 block of East Broadway.  
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