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Metapopulation network
- Effective distance: 

- how “far” each locality is from national/state epicenter?
- how long before reaching a given municipality (time of arrival)?

- Gautreau, A., Barrat, A., & Barthélemy, M. (2008). Global disease spread: Statistics and estimation of arrival 
times. Journal of Theoretical Biology, 251(3), 509–522. doi:10.1016/j.jtbi.2007.12.001
- Brockmann, D. and Helbing, D., The hidden geometry of complex, network-driven contagion phenomena, 
Science 342, 6164, 1337 (2013)
- Iannelli, F., Koher, A., Brockmann, D., Hövel, P., & Sokolov, I. M. (2017). Effective distances for epidemics 
spreading on complex networks. Physical Review E, 95(1). doi:10.1103/physreve.95.012313 



Metapopulation network
- Probability of dissemination: 

- how likely to be invaded in the next generation?

- L. J. Allen , F. Brauer , P. Van den Drissche , J. Wu . Mathematical epidemiology; vol.
1945. Berlin: Springer; 2008.



Exposure
Estimates published on 
March 23 and 25, 2020.
http://bit.ly/mave-covid19
-relatorio2

Medrxiv:
https://doi.org/
10.1101/2020.03.19.2003
9131 

http://bit.ly/mave-covid19-relatorio2
http://bit.ly/mave-covid19-relatorio2


Time of arrival: gain from interventions

Estimates published on March 23 and 25, 2020.
http://bit.ly/mave-covid19-relatorio2
Medrxiv: https://doi.org/10.1101/2020.03.19.20039131 
By municipality: https://bit.ly/mave-covid19-estados2020-04-01

http://bit.ly/mave-covid19-relatorio2
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Vulnerability
Estimates published on 
March 23 and 25, 2020.
http://bit.ly/mave-covid19
-relatorio2

Medrxiv:
https://doi.org/
10.1101/2020.03.19.2003
9131 

http://bit.ly/mave-covid19-relatorio2
http://bit.ly/mave-covid19-relatorio2


Vulnerability

Estimates published on April 01 2020.
https://bit.ly/mave-covid19-estados2020-04-01
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