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COVID-19 spread rapidly across the 
mainland China after the initial case 
reported in Wuhan, China in 
December, 2019. (Chinese Center of 

Disease Control and Prevention, 2020) One great contributing factor 
for the rapid spreading was the large commute flow from Wuhan, the 
epicenter, to other cities driven by the Chinese Spring Festival—
significant associations were found between the frequency and the 
traffic load of public transportation, like train, and the confirmed 
cases in the destination cities, (Zhao et al., 2020; Zheng et al., 2020) 
indicating that commute pattern could be an important determinant in 
the spread of COVID-19.  

Now, the COVID-19 has becomes a pandemic. The total number of 
confirmed cases in the U.S. has reached 1,180,288 by May 4th, 2020, 
the largest in the world, and it is still rocketing. (Johns Hopkins 
Coronavirus Resource Center, 2020) Metropolitans like New York 
city and Boston are firstly and badly hit.(Johns Hopkins Coronavirus 
Resource Center, 2020), and they are now the epicenters within their 
own state. In this project, I will look at the commute flow from each 
epicenter to counties within the same state by commute methods. 
Also, since the MDOPH released city/town-level COVID-19 data, I 
will also create map to show the COVID-19 confirmed cases and 
commute flow from Boston City to cities and towns with in 

Massachusetts.  

The aggregated number of 
COVID-19 confirmed cases on 

the county-level was obtained from the New York State Department of 
Health (NYSDH) and Massachusetts Department of Public Health 
(MDPH). The county-level and city/town-level data on commute flow 
from Boston/New York City to counties within the same state was 
obtained from the American Community Survey 2012-2016 5-year 
estimates. The commute flow by common public transportation 
methods-bus, subway and railroad were obtained separately from the 
ACS 12012-2016 5-year estimate. The aggregated number of COVID-
19 confirmed cases on city/town-level was obtained from the MDPH. 
The number of confirmed cases will be normalized by the population 
size of the county/city/town using 2010 Census data. The commute 
flow and commute methods dataset and the COVID-19 confirmed 
cases are tabulated data.  The tabulated data were joined with a 
shapefile by matching the county/city/town’s name. 
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 As shown on Map 1, counties in NY that didn’t have commute data 
from NYC are always with less confirmed cases 

 

 

As shown in Map 5, in MA, overall, among counties that are not 
around the Boston City, the less commute flow from Boston, the less 
COVID-19 confirmed rate.  

  It’s hard to tell a story between commute flow and COVID-19 
confirmed rate directly from Map 7. However, noticeably, the COVID
-19 confirmed rate in Boston is not among the highest across MA, 
which suggesting that Boston City may no longer be the epicenter in 
MA.  

Currently the stay-at-home order has been extended 

to May 18th in MA. Although the longer we stay at 

home, the better for outbreak control. However, the economic can not wait until the 

virus die. It is likely that some places will return to work in the close future. Since 

this spatial analysis suggested that commute flow to be potentially associated with 

COVID-19 spread according to maps of the New York State. The association was 

not clear in the maps of MA, since Boston is no longer the epicenter in MA 

according to Map 7, but there are more “local epicenters” emerging in MA. To 

prevent the second outbreak of  COVID-19 due to returning to work, besides asking 

individuals to practice social distancing and good hyenine, from a public health 

perspective, having restricted commute flow or restrict transportation to certain 

domestic place may also be considered as a strategy to control the spreading of 

COVID-19. This is a potential implementation of this analysis. A great limitation of 

this analysis is that it only looked at commute from one place to another within the 

state, which possibly omit the impact of between state travelling, which could lead 

to underestimate the influence of travelling on COVID-19 spread.  

 

As shown on Map 2, compared with counties that are far away from 
the NY down state, the COVID-19 confirm rate were more related 
with commute flow by bus. 

As shown on Map 3, compared with counties that are far away from 
the NY down state, the COVID-19 confirm rate were more related 
with commute flow by subway, which is similar to what showed on 
Map 2 

 

As shown on Map 4, among counties that are far away from NYC, 

counties that don’t have commute flow from NYC overlapped well 

with counties that have less COVID-19 confirmed rate.  
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