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We can’t stop pandemics 
without using real-time, high-

resolution mobility data. 







52k deaths, peaking in 2017



52k deaths, peaking in 2017

https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2021/20211117.htm
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COVID

Institute for Health Metrics and Evaluation (IHME)

*

*IHME moved to slightly more realistic model in mid-2020



https://twitter.com/Doc__Lock/status/1487073555208622081?s=20&t=WJfKGQRUjp2R-I0lqEjUag 

https://twitter.com/Doc__Lock/status/1487073555208622081?s=20&t=WJfKGQRUjp2R-I0lqEjUag


https://twitter.com/Doc__Lock/status/1487073555208622081?s=20&t=WJfKGQRUjp2R-I0lqEjUag 

https://twitter.com/Doc__Lock/status/1487073555208622081?s=20&t=WJfKGQRUjp2R-I0lqEjUag


We* keep using models we** know are wrong

SARS 

H1N1 

Ebola 

Zika 

SARS-CoV-2

*I’m not saying who “we” includes 
**This “we” might not be the same subset



At the height of the epidemic, one Canadian infectious-disease expert 
who had come down with SARS herself predicted that the virus would 
spread around the globe: “If we don’t have a vaccine—yes, we are all 
going to get it,” she told Canadian television. Her opinion was shared 

by many that spring. 







Meyers et al. 2004

Poisson social contact network



Meyers et al. 2004

Real-world social contact networks



1918 influenza 
R0 ~ 2 

500,000,000 infected

2013-16 Ebola 
R0 ~ 2 

30,000 infected

Same R0, very different stories





Lloyd-smith et al. 2005



Ebola

1918 influenza

Lloyd-smith et al. 2005



Ebola

1918 influenza

Lloyd-smith et al. 2005

COVID-19 (W
uhan)



Can we get a more “realistic” estimate of size?







There’s a *potential* benefit to super spreading

Althouse et al. 2020 PLoS Biology



There’s a *potential* benefit to super spreading

No super-spreading, R0 = 2.6

Althouse et al. pre print



There’s a *potential* benefit to super spreading

No super-spreading, R0 = 2.6

Super-spreading, R0 = 2.6, k = 0.16

Althouse et al. pre print





s2



R0 = 5

R0 = 10

R0 = 2

Pre-alpha k

But, at low super-spreading (flu), k doesn’t matter

Scarpino unpublished
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SARS-CoV-2 Wuhan SARS-CoV-2 Omicron
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We can’t stop pandemics 
without using real-time, high-

resolution mobility data. 
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But it’s even harder 

than this!
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Perhaps 5 million people left Wuhan in Jan 2020



People act before measures go into place

Non-essential businesses closed in MA

https://covid19.gleamproject.org/mobility

https://covid19.gleamproject.org/mobility


But they didn’t all go to the same place

Wuhan -> Shanghai

cordon sanitaire

Scarpino unpublished



Or said differently, a physicist didn’t just “turn up the temp” : )

Wuhan -> Nanjing

cordon sanitaire

Scarpino unpublished



But they didn’t all go to the same place

Wuhan -> NanjingWuhan -> Shanghai
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What did we learn about contagion from COVID-19?

• Everything is about meta-population dynamics.

• We need more empirical data on real-world networks.

• Super-spreading is under-appreciated for control.

• Behavior, behavior, behavior

• And the number one thing?
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We can’t stop pandemics 
without using real-time, high-

resolution mobility data. 
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