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Human Mobility Open Data Spring Up during COVID-19

Unacast Social Distancing Scoreboard
Google and Apple Mobility Reports
Cuebiq, X-Mode, Descartes Lab, and 
SafeGraph
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Human Mobility Open Data Spring Up during COVID-19

https://www.safegraph.com/dashboard/covid19-commerce-patterns

SafeGraph
POI-type 
Foot-Traffic Changes
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Human Mobility Open Data Spring Up during COVID-19

http://www.citypages.com/news/minnesotas-sturgis-related-coronavirus-cases-are-here-expect-more/572209941

Individual-level 
trajectory tracking 

The Sturgis motorcycle
Rally in South Dakota 

~ 160 GB daily stream



GeoDS Lab @UW-MadisonHuman Mobility Data from Anonymous Mobile Phone Devices

Gao, S., Rao, J., Kang, Y., Liang, Y., & Kruse, J. (2020). Mapping county-level mobility pattern changes in the United States in response to COVID-19.
SIGSPATIAL Special, 12(1), 16-26.
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https://geods.geography.wisc.edu/covid19/physical-distancing/

Mapping Human Mobility Changes in the US

https://geods.geography.wisc.edu/covid19/physical-distancing/
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The Pearson’s correlation between the COVID-19 
increase rate and travel distance change rate and 
home dwell time change rate was -0.586 (95% CI: -
0.742 ∼	-0.370) and 0.526 (95% CI: 0.293 ∼	0.700).

Gao S, Rao J, Kang Y, Liang Y, Kruse J, Dopfer D, Sethi A, Reyes J, Yandell B, and Patz J. (2020)  Association of mobile phone location data indications of travel and 
stay-at-home mandates with COVID-19 infection rates in the US. JAMA Network Open. 2020;3(9):e2020485.



GeoDS Lab @UW-MadisonThe Effects of Stay-at-Home Mandates

Gao S, Rao J, Kang Y, Liang Y, Kruse J, Dopfer D, Sethi A, Reyes J, Yandell B, and Patz J. (2020)  Association of mobile phone location data indications of travel and 
stay-at-home mandates with COVID-19 infection rates in the US. JAMA Network Open. 2020;3(9):e2020485.

Increases in state doubling time ranged from 1.04 ~ 6.86 (median: 2.7) 
days to 3.66 ~ 30.29 (median: 6.0) days after orders.
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Kang, Y., Gao, S., Liang, Y., Li, M., Rao, J., & Kruse, J. (2020). Multiscale Dynamic Human Mobility Flow Dataset in the US during the COVID-19 Epidemic. preprint 
arXiv:2008.12238. https://github.com/GeoDS/COVID19USFlows

Multiscale Dynamic Human Mobility O-D Flow Open Data

https://github.com/GeoDS/COVID19USFlows
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Kang, Y., Gao, S., Liang, Y., Li, M., Rao, J., & Kruse, J. (2020). Multiscale Dynamic Human Mobility Flow Dataset in the US during the COVID-19 Epidemic. preprint 
arXiv:2008.12238. https://github.com/GeoDS/COVID19USFlows

Multiscale Dynamic Human Mobility O-D Flow Open Data

Tract 
to 
Tract

https://github.com/GeoDS/COVID19USFlows
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• pop_flows(o, d) – the estimated dynamic population flows from o to d
• visitor_flows(o, d) – the computed mobile phone-based visitor flow from o to d
• pop(o) - the population at the geographic unit o
• num_devices(o) - the number of unique mobile devices residing in o

The visitor flows at three spatial scales are based on 10% of the entire population in the US.
Using the American Community Survey (ACS) population data with mobile phone visitor patterns,
the dynamic population-scale flows are estimated as:

In addition, we also compare the estimation results with a gravity model and a radiation model.

Infer Dynamic Population Flows
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Gravity Model Radiation Model

• Dynamic population flows are inferred based on the parameters.

• The correlation coefficients between the population flows and the flows estimated by gravity

model and radiation model are calculated.

Gravity Model and Radiation Model Estimates
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Quantifying the effect of timely quarantine and 
social distancing mandates.

• Chen, S., Li, Q., Gao, S., Kang, Y., & Shi, X. (2020). Mitigating COVID-19 outbreak via high testing capacity and strong transmission-intervention in 
the United States. medRxiv. https://doi.org/10.1101/2020.04.03.20052720

https://doi.org/10.1101/2020.04.03.20052720
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Modeling

O-D Flow Mobility-Augmented SEIR model

Intra-County Geospatial Modeling of COVID-19 Spread

• Hou, X., Gao, S., Li, Q., Kang, Y., Chen, N., Chen, K. Rao, J., Ellenberga, J., & Patz, J. (2020). Intra-county modeling of COVID-19 infection with 
human mobility: assessing spatial heterogeneity with business traffic, age and race. medRxiv. https://doi.org/10.1101/2020.10.04.20206763

https://doi.org/10.1101/2020.10.04.20206763
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Ø Mobile phone data can help track the mobility patterns and 
digital contact tracing

Ø Mobile phone sensors have different positioning accuracy; it 
also needs privacy considerations

Ø Health and social disparities require more attention; Fighting 
against COVID-19 requires coordination efforts and 
multidisciplinary collaboration

https://geods.geography.wisc.edu/

https://geods.geography.wisc.edu/
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Thank you!

https://geods.geography.wisc.edu


