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SafeGraph Overview
• MN Coverage: 

• 294,014 mobile devices , e.g., smartphones
• 4,107 (out of 4,111) Census Block Groups (CBGs)
• 73,548 Points of Interests (across 261 NAICS categories)

• Privacy Protection: 
• Census like aggregates
• Differential Privacy Protection (adds noise) 
• Can not infer individual information

• Multiple datasets:
• Social distancing: average range by census block groups
• Weekly pattern: POI visits by hour, day, and week
• …

Sampling rate by CBGs
(device count / population)

POI density map



Analysis of MN Daily Range 

● Trends: 
○ Sharp Decline in March
○ Still 20% below March 2020

● Data: Safegraph Social Distancing
●Avg. median distance traveled
●By MN census block group (cbg)
●Weighted by device count in cbg
●Note: Data reporting changed on 5/10 
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Should we trust SafeGraph Data?
● Trends: 

○ Similar trend in MnDOT RTMC Data
○ Sharp Decline in March
○ Still 20% below March 2020 levels

● MnDOT RTMC Data: 
○ Weekly vehicle miles traveled (vmt)
○ Twincities freeways [1].
○ 4000 loop detectors [2].

[1] Metropolitan council Metro Transit MN, Jan. 7th 2021,
https://metrotransitmn.shinyapps.io/covid-traffic-trends/. 
[2]  Metropolitan council Metro Transit MN Data Tools,
http://data.dot.state.mn.us/datatools/. Jan 7, 2021

https://metrotransitmn.shinyapps.io/covid-traffic-trends/
http://data.dot.state.mn.us/datatools/


Daily average time at home

● Data: average median time at home in each 
census block group in MN weighted by the 
corresponding device count.

● Trends: 
○ Increases in March then declines after 

mid-April
○ Spend 15%-20% more time at home 

during pandemic

● Q? Where were people going after mid-April? 
POI visit data
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MN Grocery Stores Visits (3/2/20 - 1/4/21)

Dwell Time Visits

<5 135665

5-20 2044371

21-60 1195056

61-240 389982

>240 324273

● SafeGraph Social Distancing Dataset, Grocery Store = NAICS Code: 445110. 
● Trends: Short trips dominate, March bump
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MN Restaurants Visits by Duration (3/2/20 - 1/4/21)
● Full-Service Restaurants, NAICS Code: 722110.

Trends:
● Long visits dominate Full-Service 

Restaurants
● Short visits dominate Limited 

Service Restaurants

Dwell Time Visits (Full-
service)

Visits (Limited-
service)

<5 266557 372492

5-20 3059155 3905936

21-60 2512080 937166

61-240 2064369 557819

>240 953015 387331

● Limited-Service Restaurants, NAICS Code: 722513.



MN Hardware Store Visits (3/2/20 - 1/4/21)

Dwell Time Visits

<5 94261

5-20 1390897

21-60 945976

61-240 352864

>240 268928

● Hardware Store, NAICS Code: 444130.
● Trends: Short visits dominate, Visits went up during stay at home. 
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MSP Airport Visit Durations

Dwell Time 
(min)

Visits

>5 19770

5-20 234094

21-60 292813

61-240 314524

>240 106652

● Trend: Number of visits well below pre-pandemic levels
● March 2nd 2020 – Jan. 4th, 2021
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Bars, Dining  etc.



Airport Moving From passengers to Freight 



Safety: Accident Death Rate Up

Details: Staying Safe on the Roads in the Times of COVID-19, 
Adam Pichon, LexisNexis.com, Dec. 18th, 2020. 

https://blogs.lexisnexis.com/insurance-insights/2020/12/covid-19-negative-impact-on-traffic-safety/


Safety: Major Speeding, DUI Up

Details: Staying Safe on the Roads in the Times of COVID-19, 
Adam Pichon, LexisNexis.com, Dec. 18th, 2020. 

https://blogs.lexisnexis.com/insurance-insights/2020/12/covid-19-negative-impact-on-traffic-safety/


Pandemic Reduced Emissions Temporarily
● Pandemic reduced transportation emission by 14.7% in 2020



Spatially oriented datasets exceeding capacity of current routing systems

Ø Due to Volume, Velocity (Update-rate) and, Variety

PPO1: Navigation App to Reduce Emission, Energy use

Details: Y. Li, P. Kotwal, P. Wang, Y. Xie, S. Shekhar, and W. Northrop, Physics-guided Energy-efficient Path 
Selection Using On-board Diagnostics Data, ACM/IMS Trans. Data Sci. 1(3), Article 22, Sept. 2020), 28 pages.

https://doi.org/10.1145/3406596


PPPO 2: Spatial Big Data
● Location traces

• 2 billion GPS receivers today (7 billion by 2022)
• Help understand Spatio-temporal patterns of life

● Other: 
● Vehicle OBD data,
● (Nano-)Satellite Imagery



PPPO 3: Smart Cities
● Future Transportation for Smart and Connected Communities
● Ex. Internet of (Road) Transportation Things, e.g., CAVS, smart bicycles, etc.

● Nextgen positioning/navigation, communication, sensing, data, computing infrastructure

Source: autonomy.institute/infrastructure/

Smart bicycles not just connected Vehicles



An Invitation
● 2nd Workshop (email Shekhar@umn.edu for details or invitation)

● Details: Connected Roads and Vehicles: A Next Generation Mobility Workshop, kcdigitaldrive.org, Jan. 11th, 2021, 
https://www.kcdigitaldrive.org/event/connected-roads-and-vehicles-a-next-generation-mobility-workshop/

● 1st Workshop Oct. 2019: report

mailto:Shekhar@umn.edu
https://www.kcdigitaldrive.org/event/connected-roads-and-vehicles-a-next-generation-mobility-workshop/
https://www.kcdigitaldrive.org/event/connected-roads-and-vehicles-a-next-generation-mobility-workshop/
ttp://people.ku.edu/~j892h041/Workshop.shtml
https://docs.google.com/document/d/1h7Xltoj7TptSdCBglPd0mitg2B4ZvJJTke6jMkCeSR4/edit?usp=sharing


Summary & Next Steps
● Summary

• Pandemic uncovered value of Spatial Big Data
• Pandemic accelerated adoption of technology 
• Many compelling opportunities ahead

• Eco-navigation, Eco-routing
• Internet of Transportation Things for Smart Communities

● Policy Needs
• Encourage Public-private partnerships for Smart Communities 
• Fairness, Accountability, Transparency, Ethics
• Ex. Encourage transparency of data quality, e.g., selection bias

• More: http://www.spatial.cs.umn.edu/Project/covid_19.html

http://www.spatial.cs.umn.edu/Project/covid_19.html

