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Minneapolis



Minneapolis Fast Facts

• 425,000 population
• 54 square miles
• 7,600 people/sq. mi.
• Comparable to Oakland, CA in population, area, and density
• Home of  the Twins, Timberwolves, and Vikings
• Headquarters of  Target, US Bank, and Xcel Energy
• Main campus of  the University of  Minnesota



Twin Cities Fast Facts

• 3 million population – comparable to San Diego
• State capitol in St. Paul
• 2nd largest economy in the Midwest













Land Use





2012-2015

5,152 Fires



Time







Space









Cluster Analysis

• Spatial Statistics Toolbox > Mapping Clusters
• Hot Spot Analysis
• Cluster-Outlier Analysis

• No special license necessary!



1km width



Hot Spot Analysis

How does the “neighborhood compare 
to the study area?



Cluster-Outlier Analysis

How does the neighborhood compare to 
the study area?

AND
How does the cell compare to the 

neighborhood?



TimeSpace



Space Time Pattern Mining Toolbox

• Finds clusters in space AND time
• No special license necessary!
• Free Space Time Cube Explorer add-on for visualization



1km width

3 month height





Emerging Hot Spot 
Analysis

3D counterpart to Hot Spot Analysis

How does the “neighborhood compare 
to the study area?



Local Outlier Analysis

3D counterpart to Cluster-Outlier 
Analysis

How does the neighborhood compare to 
the study area?

AND
How does the cell compare to the 

neighborhood?









Conclusions



Fires vs. Population



Fires vs. Density



Fires vs. Income



Next Steps

• Research contributing factors
• Share research with fire department



Additional Resources

• Full article about this analysis: 
https://richardholzer.wordpress.com/2018/07/23/analyzing-fires-
in-minneapolis-across-space-and-time/

• Spatial statistics team resource page: https://spatialstats.github.io/
• Space Time Pattern Mining Toolbox reference page: 

http://pro.arcgis.com/en/pro-app/tool-reference/space-time-
pattern-mining/an-overview-of-the-space-time-pattern-mining-
toolbox.htm

• Space Time Cube Explorer add-in: 
https://spatialstats.github.io/addin/

https://richardholzer.wordpress.com/2018/07/23/analyzing-fires-in-minneapolis-across-space-and-time/
https://spatialstats.github.io/
http://pro.arcgis.com/en/pro-app/tool-reference/space-time-pattern-mining/an-overview-of-the-space-time-pattern-mining-toolbox.htm
https://spatialstats.github.io/addin/


Questions?

Ricky Holzer
Richard.Holzer@state.mn.us

www.richardholzer.com

mailto:Richard.Holzer@state.mn.us
http://www.richardholzer.com/
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