
Interactive Web Mapping for 
Multi-Criteria Assessment of 

Redistricting Plans
Jake Kruse1, Song Gao1, Yuhan Ji1,and Kenneth Mayer2

1GeoDS Lab in Dept. of Geography @ University of Wisconsin, Madison
2Dept. of Political Science @ University of Wisconsin, Madison



Representation in redistricting

•Redistricting draws electoral boundaries

•Normatively, districts should be about 
representing groups of people with shared 
interests

•Preserving communities of interest (COI) is a 
traditional redistricting criterion

• No clear definition!



How does a political scientist describe 
community?

•No clear definition of COI – use proxies:
• Compactness
• Heat maps (COIs)
• Split municipalities count
• Contiguous

• Countable! Meaningful?



How does a geographer describe 
community?

• Interactions in space/place and time
• Human mobility flows

• Quantitative!

•Our claim:
• districts that capture how people move are 

normatively better than districts that don’t
• New to poli-sci redistricting literature!



How to quantify community?
•Modularity ratio

• Global metric
• Sum of intra flows/sum inter flow

•Use pop-scaled human mobility flow data 
(SafeGraph) 



Modularity ratio:



How to compare across potential maps?
• Too many potential maps to enumerate completely!

• Get a representative sample instead

• Recombination (ReCom)1

• Markov chain Monte Carlo (MCMC)

• Common to evaluate for compactness, fairness, and 
preservation of municipal units (i.e. not splitting 
counties)

1DeFord, Daryl, Moon Duchin, and Justin Solomon. "Recombination: A family of 
Markov chains for redistricting." arXiv preprint arXiv:1911.05725 (2019).



How to make sense of all these metrics???

• Interactive web map!

•Explore trade-offs between criteria
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Questions?

•Funding:
• Work is supported by a University of Wisconsin 2020 

WARF Discovery Initiative funded project: Multidisciplinary 
approach for redistricting knowledge.

•Acknowledgments:
• MGGG Redistricting Lab!

• Metric Geometry and Gerrymandering Group
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Pop quiz!

•What is gerrymandering?



Pop quiz!

•What is gerrymandering?



How to “prove” a gerrymander?
•Outlier analysis 

• compare to sample distribution

Figure from DeFord, Daryl, and Moon Duchin. "Redistricting reform in Virginia: 
Districting criteria in context." Virginia Policy Review 12.2 (2019): 120-146.

(Fairness metric)





What is redistricting?

Figure: www.washingtonpost.com/graphics/2017/politics/courts-law/gerrymander/

Imaginary state: 
- 20 green voters
- 30 purple voters
- 5 districts
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