
 
 

Quantifying Mobility Perturbation in America’s Cities during COVID-19: A 
Network-Based Approach 

 
 Ruoxi Wang, S.M.ASCE,1 Qi Wang,2 and Nan Li, M.ASCE3 

 

1Department of Construction Management, Tsinghua University, Beijing 100084, China.    E-mail: 
wrx19@mails.tsinghua.edu.cn 
2Department of Civil and Environmental Engineering, Northeastern University, Boston, MA 
02115, U.S.A. E-mail: q.wang@northeastern.edu 
3Department of Construction Management, Tsinghua University, Beijing 100084, China 
(corresponding author). E-mail: nanli@tsinghua.edu.cn 
 
ABSTRACT 
 
The pandemic of COVID-19 has caused severe disruptions in urban lives. Understanding and 
quantifying these disruptions is important to inform the development of targeted and effective 
measures to control the pandemic and its impact. One way of achieving this object is to measure 
the urban mobility perturbation caused by the pandemic. In this study, we built mobility-based 
networks for seven major metropolitan statistical areas (MSAs) across the United States in the 
years of 2019 and 2020, respectively. We quantified the disruptions of urban mobility by 
computing and comparing a set of network-based metrics before and during the pandemic. The 
proposed approach is able to uncover the impact of COVID-19 in cities and provides new 
insights into the resilience of cities when facing large-scale disasters. 
 


