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Advanced GIS 

Step #1: Interpret aerial photograph and digital elevation model (DEM). 
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Methods  
We collected the necessary data from organizations working in the City of Detroit, both non-profit and for-profit. The data was placed into a geodatabase 

in ESRI’s ArcGIS 10.1 and then clipped within the boundaries of the six Skillman Good Neighborhoods. Patch dynamics was used to analyze the data. 

This new method appealed to us for several reasons, the majority of which involved the innovative overlapping of various kinds of data. In our case 

natural variables included current and future land use, location of parks and green space, and location of environmental hazards; while socio-economic 

variables included crime, vacancy, spatial locations of police precincts, population demographics, and street data/walkability. Crime data was downloaded 

from www.crimemapping.com and was imported into Microsoft Excel spreadsheets and prepared for geocoding. Crimemapping only holds data on the 

website for six months, so historical crime data was gathered from Dr. Claudia Walters of the University of Michigan-Dearborn. Additionally, a series of 

walksheds were created for the street network in each of the six Skillman Good Neighborhoods using raster conversions and tools in ArcGIS 10.1. The 

procedure for the walkshed generation was based on a Planetizen “Modeling Walkability,” an online course taught by Steph A. Nelson (Nelson, 2013). 

Discussion and Conclusion 
 

Walkability and crime have a positive correlation in the six Skillman Good 

Neighborhoods. The fact that the crimes were mostly reported at intersections is 

certainly a limitation in our research, as is the fact that Crimemapping.com erases 

all crimes that are more than six months old. The way crime was reported could 

also have affected the amount of crimes said to occur within the boundaries of 

areas of parks and recreation. In several areas, the more walkable streets seem to 

have higher instances of crime than the less walkable streets. Although 

walkability of streets and vacancy had little to no correlation, we believe that 

decreasing the amount of vacancy in the residential areas would help to alleviate 

the crime and perhaps reverse this positive crime/walkability correlation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

Some areas of the 50-year land use plan in Detroit Future City correlates 

extremely well with what is already happening in the neighborhoods. 

Brightmoor, for example, has already transformed several pieces of vacant land 

into farmway. The benefits include increased “eyes on the street”, walkability, 

and it generates income for families. Northend has the majority of vacant land 

that has been vacant for much longer period. The fact that this area is set to 

become an economic district with a City Center, a District Center, and a 

Neighborhood Center, as well as include Green Mixed Rise areas which feature 

medium- and high-density housing within a landscape setting, would certainly 

help alleviate the vacancy issue; simultaneously  increase the amount of green 

space and the population density, which would hopefully decrease the amount of 

crime.  
 

Cody Rouge is the most walkable  

however, it is assigned a “Green 

Residential” typology. Having 

walkable streets here is positive and 

as our study and previous research has 

shown, an increase in green space can 

only help neighborhood quality of life. 

However, if the existing street network 

is already very walkable, it might be 

best to make these areas more commercial 

and population-dense areas, leaving the 

less walkable areas to be “Green 

Residential” spaces. Further discussions  

with residents to compare the results in 

the future could help to resolve these 

issues. Additionally, through continued  

collaboration between those behind  

strategic framework plans like Detroit 

Future City, neighborhood residents, and  

the Skillman Foundation, the revitalization  

  of the neighborhoods will result in an environment created for everyone’s  

      enjoyment and safety. 

Introduction 
Detroit has been named the most dangerous city in the country for four years in 

a row by Forbes magazine, with an average of 2,137 violent crimes per 100,000 

residents. Detroiters wait an average of 58 minutes for the police to respond to 

their calls, compared to the national average of 11 minutes (Dolan, 2013). 

Detroit has had a significant decrease in population since 1950: 48% by 2000 to 

be exact, with more people leaving every year (Dewar, 2006). This has led to 

more than 100,000 vacant lots, including empty commercial, industrial, and 

institutional land according to Data Driven Detroit (Gallagher, 2012). In an 

effort to find patterns between different socio-economic and land use data we 

used patch dynamics, which is described as an integrative approach to 

characterizing landscapes and socio-economic variables at different spatial and 

temporal scales. In order for green space to truly assist in the elimination of 

crime, we believe that there must also be walkable streets and sidewalks within 

the vicinity in order to assure the constant presence of Jacobs’s “eyes on the 

street,” or informal neighborhood surveillance (Jacobs, 1961).  
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Key Concepts and Terminology 
 

Eyes on the Street:  Increased street traffic, day and night, not only help 

communities flourish socially and economically, but also acts as self policing 

which deters criminal and anti-social behavior. (Jacobs, 1961) 

Geographic Information Systems (GIS): “An information system used to 

manipulate, summarize, query, edit, and visualize spatial and non-spatial 

information stored in a computer database” (Jensen, 2013).  

Green Residential Typology: Described as a space that transforms vacant and 

underutilized land into a canvas of green which supports single- and multi-

family residential along with community-maintained recreational spaces, 

productive landscapes, and blue-green infrastructure, these areas would be a 

mixture of agriculture, garden, and residential space (Detroit Future City, 2013). 

Patch Dynamics: Described as an integrative approach to characterizing 

landscapes based on natural (i.e. biophysical) and socio-economic (i.e. social 

structure, built environment) variables at different spatial and temporal scales 

(Grove et. Al. 2005; Cadenasso et al. 2006a; 2006b). 

Walkability: “The ‘walkability’ of a community may be conceptualized as the 

extent to which characteristics of the built environment and land use may or may 

not be conducive to residents in the area walking for either leisure, exercise or 

recreation, to access services, or to travel to work” (Leslie et al, 2007). 

 

Detroit, Michigan is infamous for its crime, vacancy, and lack of an all-encompassing land use plan for its numerous neighborhoods. However, there has been little, to 

no research, formally assessing the relationship between vacancy, crime, and land use (specifically green space) in Detroit; even less on the subject of walkability. In 

this study, a patch dynamics framework was used to combine both land use and socio-economic data in ArcGIS to analyze the potential relationships and existing 

patterns between reported crime, land use, and walkability in the Skillman Foundation’s six Good Neighborhoods. We then compared these results with the 

recommended land use actions in the 2013 Detroit Future City strategic framework, assessing whether the suggestions are valid for the Skillman Good Neighborhoods.  

Study Area 

Source: Data Driven Detroit SGN Community Profiles, 2012. 

Brightmoor Cody 

Rouge 

Northend

/Central 

Osborn Chadsey

-Condon 

Vernor 

(Southwest)  

Total Population 2010 23,845 36,849 31,603 27,166 28,261 43,902 

Household Income 

Percent of households < $15,000 29.9% 23.8% 39.7% 25.6% 31.2% 29.1% 

Percent of households > $15,000 

and < $34,999 

29.0% 28.4% 27.9% 27.8% 34.4% 34.2% 

Educational Attainment  

Percent of Population 25+ years 

with less than H.S. Diploma 

21.3% 19.9% 21.3% 22.2% 44.3% 46.6% 

Adult Employment 

Percent of 20 - 64 year olds not 

working (includes those who are 

unemployed, actively looking for 

work and those who have 

stopped looking) 

46.0% 38.9% 47.7% 41.9% 44.1% 47.7% 

Housing Indicators 

Percent vacant housing units 25.2% 21.8% 31.5% 21.5% 23.3% 20.3% 

Percent vacant lots 32.6% 10.5% 40.5% 8.7% 37.2% 30.4% 

Transit 

Percent of individuals without 

access to a vehicle 

18.8% 14.5% 35.3% 17.0% 18.8% 21.7% 

Skillman Good Neighborhoods Demographic Information 

Results 
Of the 13,019 reported crimes that occurred in the Skillman Good Neighborhoods during November 2012 – September 2013, 4,935 (or 37.9%) were 

classified as assault, which seemed to happen throughout the entirety of the six areas rather uniformly. It was difficult to determine areas of high amounts 

of crime as it was prevalent throughout the Skillman Good Neighborhoods. Of the reported crime from November 2012 through September 2013, 52.5%, 

occurred from May through September 2013. Of this number, 53.7% (3,667 out of 6,834) occurred within a 0.25 mile buffer of the parks and recreation 

areas within the Skillman Good Neighborhoods. Looking at crime between May and September 2013, there was a total of 53 crimes reported within the 

actual parks themselves, with 26.4% of these being assault crimes. There appeared to be no correlation between the amount of vacant parcels in the six 

Skillman Good Neighborhoods and the walkability of the streets around these parcels or residential blocks. Furthermore, there was no easily discernible 

relationship between crime and vacancy in the current land use typology and a majority of the land with a large number of vacant parcels is set to become 

“Green Residential” in the next 50 years.  


