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Recommendation? 
Major revision is needed (please make suggestions in comments) 
 
Comments to the Author(s) 
An interesting paper looking at the impact of COVID-19 on the POI visits. 
 
If I understood correctly, your OD matrix consists of census block groups (CBGs) as origins and 
POIs as destinations, right? Isn't there is a spatial aggregation disparity here where census blocks 
represent a different spatial resolution in comparison to POIs. I am not quite sure an OD matrix 
structured this way provides an accurate picture of mobility in a city. 
 
From Figure 1, I understand that the POIs are not specifically mapped to their locations. Instead 
the POIs are classified based on a business category. That makes the OD matrix and the resulting 
coarse grained matrix a bit different from what we usually see in mobility studies. So the origins 
are still census blocks with mapped geolocation but destinations are now business categories 
with no geolocation mapping. Am I right? The description of the data and how the OD matrix is 
constructed is a bit confusing and unclear. 
 
The English quality varies throughout the paper. There are some incorrect or akward use of 
English in some locations. Example in Figure 3 caption saying "We used the rolling mean 
(window = 4) to smooth the data, original data could refer to supplemental document." The 
second part of this sentence is grammatically wrong and could be re-written in a different and 
separate way. Please proofread the paper more carefully. 
 
In Figure 3, there is no need to draw the thick red horizontal line. Also, the classification of cities 
to two groups sounds more like a subjective and qualitative classification. Better make it more 
systematic.  
 
Figure 3 doesn't have axis titles. Same issue with Figure 4. 
 
The remainder of the paper provides interesting insights into the mobility patterns to different 
POI categories. 
 
A few suggested references that could strengthen your literature review 
https://doi.org/10.1140/epjds/s13688-017-0129-1 
https://doi.org/10.1007/s11116-016-9706-6 
https://doi.org/10.1073/pnas.1203882109 
 
Overall, the quality of the figures in the main text and supp info could improve. Use a higher 
resolution image please. 
 
 
 

Review form: Reviewer 2 
 
Is the manuscript scientifically sound in its present form? 
No 
 
Are the interpretations and conclusions justified by the results? 
No 
 
Is the language acceptable? 
Yes 
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Do you have any ethical concerns with this paper? 
No 
 
Have you any concerns about statistical analyses in this paper? 
Yes 
 
Recommendation? 
Major revision is needed (please make suggestions in comments) 
 
Comments to the Author(s) 
The manuscript “Disparate Patterns of Movements and Visits to Points of Interest Located in 
Urban Hotspots across U.S. Metropolitan Cities during COVID-19” by Qingchun Li, Liam Bessell, 
Xin Xiao, Chao Fan, Xinyu Gao, Ali Mostafavi is a promising contribution to the current efforts of 
analyzing COVID-19 non-pharmaceutical interventions and their intended and possibly 
unintended effects. In their paper, the authors examine the movement patterns to urban hotspots 
in the largest US cities (by population) during the initial 2020 COVID19 outbreak.  
My comments are listed below. Some of them are rather formal (asking for clarifications) while 
others are substantial. Hopefully, this evaluation will contribute to the improvement of the 
manuscript.   
 
#1: This is just a minor suggestion. The title of the paper should indicate the study’s design with a 
commonly used term.  
#2: The abstract is balanced and it properly illustrates what was done and what was found. 
Nevertheless, a brief reference to the limits as well as to the relevance of the study is more than 
welcome. Authors are also invited to put their work the international pandemic context.  
#3: This is a more substantial comment. Authors are invited to elaborate on the rationale of their 
study. It is not clear in the introduction section, for instance, the need for their study, the novelty 
of their study etc. Moreover, what is the contribution of their research? And which are or should 
be the practical implications of their findings? 
#4: Authors need to justify using the modified coarse-grain approach.  
#5: In the introduction section, authors refer to “hotspots” and “non-hotspots”. It is not clear 
which were the criteria to differentiate between the two categories. Moreover, it is not clear 
whether they used a population or a sample of hotspots / non-hotspots.  
#6: In Fig 1, (a) and (b) are not very informative.  Authors are invited to use other types of 
visualization.  
#7: Authors mention that Fig 1 illustrates the “conceptual model of four types of movements”. 
However, they do not elaborate on the conceptual dimension of the four categories. For instance, 
what is a “Hotspot CBG”? and how was it theoretically / conceptually created?  
#8: Authors refer, on page 4, at “Weekly Pattern Version 2”. An in-text clarification of that would 
easy the reading of the paper.  
#9: Why did the authors decide to analyze the top 14 largest US cities by population? Moreover, 
why did not the authors used another selection criterion?  
#10: It is not clear why Detroit was selected. Authors say it “had a burst in the number of cases in 
March 2020.” But they do not explain the country related significance of that.  
#11: Fig 2 is not very informative. As in the case of my prior comment (to Fig 1), authors are 
invited to use another layout so that it will clearly stress what authors want to communicate.     
#12: Based on the description provided on page 5, it follows that the “hotspots / non-hotspots” 
were computationally created and not theoretically derived. If this is the case, authors need to 
clarify comment #7. In addition, what are the limits of the technical procedure they applied (the 
identification method) in building the hotspots /non-hotspots? Applying other methods would 
conduct to different results?  



 

 

4 

#13: Authors do not justify the selection of the coarse-grain approach to examine the mobility 
patterns. Also, how much does the approach influence the results / findings? 
#14: Does the population size differences between the cities affect the results? Also, in Fig. 3, why 
did not the authors normalized the data? Or use the same scale for the comparisons?  
#15: How did the authors address the risk of their results being an artefact of their employed 
methodology? 
#16: In the Discussion section, the authors do not provide explanations for their research 
findings. For instance, why some POIs “are universally affected across all cities during the 
January through May period”? Or why “the proportion of visits to restaurants and museums 
remained dominant in most cities” etc.  
#17: In what sense the reported results are culturally dependent / case specific?  
#18: Authors mention on page 13 that “Specifying these POIs could provide valuable information 
to develop reopening policies and strategies (e.g., multi-steps to reopen POIs with significant 
flux-in changes”. However, they do not explain their findings and in what sense the results can 
be an input into COVID19 prevention measure relaxation policies.  
#19: Are there any theoretical implications of the reported findings? 
#20: What are the weaknesses of the reported study? Authors do not address this aspect. They 
only claim that their methodology was not appropriate for less populated cities (page 13).  
 
 
 

Decision letter (RSOS-201209.R0) 

 
We hope you are keeping well at this difficult and unusual time. We continue to value your 
support of the journal in these challenging circumstances. If Royal Society Open Science can assist 
you at all, please don't hesitate to let us know at the email address below. 
  
Dear Mr Li 
  
The Editors assigned to your paper RSOS-201209 "Disparate Patterns of Movements and Visits to 
Points of Interest Located in Urban Hotspots across U.S. Metropolitan Cities during COVID-19" 
have now received comments from reviewers and would like you to revise the paper in 
accordance with the reviewer comments and any comments from the Editors. Please note this 
decision does not guarantee eventual acceptance. 
 
We invite you to respond to the comments supplied below and revise your manuscript. Below 
the referees’ and Editors’ comments (where applicable) we provide additional requirements. 
Final acceptance of your manuscript is dependent on these requirements being met. We provide 
guidance below to help you prepare your revision. 
  
We do not generally allow multiple rounds of revision so we urge you to make every effort to 
fully address all of the comments at this stage. If deemed necessary by the Editors, your 
manuscript will be sent back to one or more of the original reviewers for assessment. If the 
original reviewers are not available, we may invite new reviewers. 
  
Please submit your revised manuscript and required files (see below) no later than 21 days from 
today's (ie 29-Sep-2020) date. Note: the ScholarOne system will ‘lock’ if submission of the revision 
is attempted 21 or more days after the deadline. If you do not think you will be able to meet this 
deadline please contact the editorial office immediately. 
  
Please note article processing charges apply to papers accepted for publication in Royal Society 
Open Science (https://royalsocietypublishing.org/rsos/charges). Charges will also apply to 
papers transferred to the journal from other Royal Society Publishing journals, as well as papers 
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submitted as part of our collaboration with the Royal Society of Chemistry 
(https://royalsocietypublishing.org/rsos/chemistry). Fee waivers are available but must be 
requested when you submit your revision (https://royalsocietypublishing.org/rsos/waivers). 
  
Thank you for submitting your manuscript to Royal Society Open Science and we look forward 
to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. 
  
Kind regards, 
Lianne Parkhouse 
Editorial Coordinator 
Royal Society Open Science 
openscience@royalsociety.org 
  
on behalf of the Associate Editor, and Professor R. Kerry Rowe (Subject Editor) 
openscience@royalsociety.org 
  
 Associate Editor Comments to Author: 
 
Thank you for your patience while we sought review of this manuscript: given the large (and 
growing) volume of submissions exploring COVID, it has been difficult to secure the time of very 
busy researchers to assist. Nevertheless, two reviewers have now commented on your paper. 
They have identified a number of problems to be addressed, ranging from the analytical to the 
presentational. Please ensure you thoroughly respond to their concerns and modify your 
manuscript accordingly, as well as detailing your responses in a point-by-point response 
document. Furthermore, you are asked to seek advice on the written English - we sympathise that 
it is not a language known for its logic, but services exist (such as 
https://royalsociety.org/journals/authors/benefits/language-editing/) to assist. 
 
 
Reviewer comments to Author: 
Reviewer: 1 
Comments to the Author(s) 
 
An interesting paper looking at the impact of COVID-19 on the POI visits. 
 
If I understood correctly, your OD matrix consists of census block groups (CBGs) as origins and 
POIs as destinations, right? Isn't there is a spatial aggregation disparity here where census blocks 
represent a different spatial resolution in comparison to POIs. I am not quite sure an OD matrix 
structured this way provides an accurate picture of mobility in a city. 
 
From Figure 1, I understand that the POIs are not specifically mapped to their locations. Instead 
the POIs are classified based on a business category. That makes the OD matrix and the resulting 
coarse grained matrix a bit different from what we usually see in mobility studies. So the origins 
are still census blocks with mapped geolocation but destinations are now business categories 
with no geolocation mapping. Am I right? The description of the data and how the OD matrix is 
constructed is a bit confusing and unclear. 
 
The English quality varies throughout the paper. There are some incorrect or akward use of 
English in some locations. Example in Figure 3 caption saying "We used the rolling mean 
(window = 4) to smooth the data, original data could refer to supplemental document." The 
second part of this sentence is grammatically wrong and could be re-written in a different and 
separate way. Please proofread the paper more carefully. 
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In Figure 3, there is no need to draw the thick red horizontal line. Also, the classification of cities 
to two groups sounds more like a subjective and qualitative classification. Better make it more 
systematic. 
 
Figure 3 doesn't have axis titles. Same issue with Figure 4. 
 
The remainder of the paper provides interesting insights into the mobility patterns to different 
POI categories. 
 
A few suggested references that could strengthen your literature review 
https://doi.org/10.1140/epjds/s13688-017-0129-1 
https://doi.org/10.1007/s11116-016-9706-6 
https://doi.org/10.1073/pnas.1203882109 
 
Overall, the quality of the figures in the main text and supp info could improve. Use a higher 
resolution image please. 
 
 
Reviewer: 2 
Comments to the Author(s) 
 
The manuscript “Disparate Patterns of Movements and Visits to Points of Interest Located in 
Urban Hotspots across U.S. Metropolitan Cities during COVID-19” by Qingchun Li, Liam Bessell, 
Xin Xiao, Chao Fan, Xinyu Gao, Ali Mostafavi is a promising contribution to the current efforts of 
analyzing COVID-19 non-pharmaceutical interventions and their intended and possibly 
unintended effects. In their paper, the authors examine the movement patterns to urban hotspots 
in the largest US cities (by population) during the initial 2020 COVID19 outbreak. 
My comments are listed below. Some of them are rather formal (asking for clarifications) while 
others are substantial. Hopefully, this evaluation will contribute to the improvement of the 
manuscript.   
 
#1: This is just a minor suggestion. The title of the paper should indicate the study’s design with a 
commonly used term. 
#2: The abstract is balanced and it properly illustrates what was done and what was found. 
Nevertheless, a brief reference to the limits as well as to the relevance of the study is more than 
welcome. Authors are also invited to put their work the international pandemic context. 
#3: This is a more substantial comment. Authors are invited to elaborate on the rationale of their 
study. It is not clear in the introduction section, for instance, the need for their study, the novelty 
of their study etc. Moreover, what is the contribution of their research? And which are or should 
be the practical implications of their findings? 
#4: Authors need to justify using the modified coarse-grain approach. 
#5: In the introduction section, authors refer to “hotspots” and “non-hotspots”. It is not clear 
which were the criteria to differentiate between the two categories. Moreover, it is not clear 
whether they used a population or a sample of hotspots / non-hotspots. 
#6: In Fig 1, (a) and (b) are not very informative.  Authors are invited to use other types of 
visualization. 
#7: Authors mention that Fig 1 illustrates the “conceptual model of four types of movements”. 
However, they do not elaborate on the conceptual dimension of the four categories. For instance, 
what is a “Hotspot CBG”? and how was it theoretically / conceptually created? 
#8: Authors refer, on page 4, at “Weekly Pattern Version 2”. An in-text clarification of that would 
easy the reading of the paper. 
#9: Why did the authors decide to analyze the top 14 largest US cities by population? Moreover, 
why did not the authors used another selection criterion? 
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#10: It is not clear why Detroit was selected. Authors say it “had a burst in the number of cases in 
March 2020.” But they do not explain the country related significance of that. 
#11: Fig 2 is not very informative. As in the case of my prior comment (to Fig 1), authors are 
invited to use another layout so that it will clearly stress what authors want to communicate.     
#12: Based on the description provided on page 5, it follows that the “hotspots / non-hotspots” 
were computationally created and not theoretically derived. If this is the case, authors need to 
clarify comment #7. In addition, what are the limits of the technical procedure they applied (the 
identification method) in building the hotspots /non-hotspots? Applying other methods would 
conduct to different results? 
#13: Authors do not justify the selection of the coarse-grain approach to examine the mobility 
patterns. Also, how much does the approach influence the results / findings? 
#14: Does the population size differences between the cities affect the results? Also, in Fig. 3, why 
did not the authors normalized the data? Or use the same scale for the comparisons? 
#15: How did the authors address the risk of their results being an artefact of their employed 
methodology? 
#16: In the Discussion section, the authors do not provide explanations for their research 
findings. For instance, why some POIs “are universally affected across all cities during the 
January through May period”? Or why “the proportion of visits to restaurants and museums 
remained dominant in most cities” etc. 
#17: In what sense the reported results are culturally dependent / case specific? 
#18: Authors mention on page 13 that “Specifying these POIs could provide valuable information 
to develop reopening policies and strategies (e.g., multi-steps to reopen POIs with significant 
flux-in changes”. However, they do not explain their findings and in what sense the results can 
be an input into COVID19 prevention measure relaxation policies. 
#19: Are there any theoretical implications of the reported findings? 
#20: What are the weaknesses of the reported study? Authors do not address this aspect. They 
only claim that their methodology was not appropriate for less populated cities (page 13). 
  
===PREPARING YOUR MANUSCRIPT=== 
  
Your revised paper should include the changes requested by the referees and Editors of your 
manuscript. You should provide two versions of this manuscript and both versions must be 
provided in an editable format: 
one version identifying all the changes that have been made (for instance, in coloured highlight, 
in bold text, or tracked changes); 
a 'clean' version of the new manuscript that incorporates the changes made, but does not 
highlight them. This version will be used for typesetting if your manuscript is accepted. 
 
Please ensure that any equations included in the paper are editable text and not embedded 
images. 
  
Please ensure that you include an acknowledgements' section before your reference 
list/bibliography. This should acknowledge anyone who assisted with your work, but does not 
qualify as an author per the guidelines at https://royalsociety.org/journals/ethics-
policies/openness/. 
  
While not essential, it will speed up the preparation of your manuscript proof if accepted if you 
format your references/bibliography in Vancouver style (please see 
https://royalsociety.org/journals/authors/author-guidelines/#formatting). You should include 
DOIs for as many of the references as possible. 
  
If you have been asked to revise the written English in your submission as a condition of 
publication, you must do so, and you are expected to provide evidence that you have received 
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language editing support. The journal would prefer that you use a professional language editing 
service and provide a certificate of editing, but a signed letter from a colleague who is a native 
speaker of English is acceptable. Note the journal has arranged a number of discounts for authors 
using professional language editing services 
(https://royalsociety.org/journals/authors/benefits/language-editing/). 
  
===PREPARING YOUR REVISION IN SCHOLARONE=== 
  
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your 
Author Centre - this may be accessed by clicking on "Author" in the dark toolbar at the top of the 
page (just below the journal name). You will find your manuscript listed under "Manuscripts 
with Decisions". Under "Actions", click on "Create a Revision". 
  
Attach your point-by-point response to referees and Editors at Step 1 'View and respond to 
decision letter'. This document should be uploaded in an editable file type (.doc or .docx are 
preferred). This is essential. 
  
Please ensure that you include a summary of your paper at Step 2 'Type, Title, & Abstract'. This 
should be no more than 100 words to explain to a non-scientific audience the key findings of your 
research. This will be included in a weekly highlights email circulated by the Royal Society press 
office to national UK, international, and scientific news outlets to promote your work.  
  
At Step 3 'File upload' you should include the following files: 
-- Your revised manuscript in editable file format (.doc, .docx, or .tex preferred). You should 
upload two versions: 
1) One version identifying all the changes that have been made (for instance, in coloured 
highlight, in bold text, or tracked changes); 
2) A 'clean' version of the new manuscript that incorporates the changes made, but does not 
highlight them. 
-- An individual file of each figure (EPS or print-quality PDF preferred [either format should be 
produced directly from original creation package], or original software format). 
-- An editable file of each table  (.doc, .docx, .xls, .xlsx, or .csv). 
-- An editable file of all figure and table captions. 
Note: you may upload the figure, table, and caption files in a single Zip folder. 
-- Any electronic supplementary material (ESM). 
-- If you are requesting a discretionary waiver for the article processing charge, the waiver form 
must be included at this step. 
-- If you are providing image files for potential cover images, please upload these at this step, and 
inform the editorial office you have done so. You must hold the copyright to any image provided. 
-- A copy of your point-by-point response to referees and Editors. This will expedite the 
preparation of your proof. 
  
At Step 6 'Details & comments', you should review and respond to the queries on the electronic 
submission form. In particular, we would ask that you do the following: 
-- Ensure that your data access statement meets the requirements at 
https://royalsociety.org/journals/authors/author-guidelines/#data. You should ensure that 
you cite the dataset in your reference list. If you have deposited data etc in the Dryad repository, 
please include both the 'For publication' link and 'For review' link at this stage. 
-- If you are requesting an article processing charge waiver, you must select the relevant waiver 
option (if requesting a discretionary waiver, the form should have been uploaded at Step 3 'File 
upload' above). 
-- If you have uploaded ESM files, please ensure you follow the guidance at 
https://royalsociety.org/journals/authors/author-guidelines/#supplementary-material to 



 

 

9 

include a suitable title and informative caption. An example of appropriate titling and captioning 
may be found at https://figshare.com/articles/Table_S2_from_Is_there_a_trade-
off_between_peak_performance_and_performance_breadth_across_temperatures_for_aerobic_sc
ope_in_teleost_fishes_/3843624. 
  
At Step 7 'Review & submit', you must view the PDF proof of the manuscript before you will be 
able to submit the revision. Note: if any parts of the electronic submission form have not been 
completed, these will be noted by red message boxes. 
 
 
 

Author's Response to Decision Letter for (RSOS-201209.R0) 
 
See Appendix A. 
 
 
 

RSOS-201209.R1 (Revision) 
 
Review form: Reviewer 1 
 
Is the manuscript scientifically sound in its present form? 
Yes 
 
Are the interpretations and conclusions justified by the results? 
Yes 
 
Is the language acceptable? 
Yes 
 
Do you have any ethical concerns with this paper? 
No 
 
Have you any concerns about statistical analyses in this paper? 
No 
 
Recommendation? 
Accept as is 
 
Comments to the Author(s) 
Authors have addressed the reviewers' comments to a satisfactory level. 
 
 
 

Review form: Reviewer 2 
 
Is the manuscript scientifically sound in its present form? 
Yes 
 
Are the interpretations and conclusions justified by the results? 
Yes 
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Is the language acceptable? 
Yes 
 
Do you have any ethical concerns with this paper? 
No 
 
Have you any concerns about statistical analyses in this paper? 
No 
 
Recommendation? 
Accept as is 
 
Comments to the Author(s) 
On my view, all the points raised during the previous round of review were addressed properly 
and in a rigorous manner. On my view, the manuscript may be considered for publication. 
 
 
 

Decision letter (RSOS-201209.R1) 
 
We hope you are keeping well at this difficult and unusual time. We continue to value your 
support of the journal in these challenging circumstances. If Royal Society Open Science can assist 
you at all, please don't hesitate to let us know at the email address below. 
 
Dear Mr Li, 
 
It is a pleasure to accept your manuscript entitled "Disparate Patterns of Movements and Visits to 
Points of Interest Located in Urban Hotspots across U.S. Metropolitan Cities during COVID-19" 
in its current form for publication in Royal Society Open Science.  The comments of the 
reviewer(s) who reviewed your manuscript are included at the foot of this letter. 
 
At this stage, we ask that you please archive your GitHub code within the Zenodo repository: 
https://guides.github.com/activities/citable-code/. By doing this, a formal, citable DOI will be 
associated with your data record, and an open license (CC-BY preferred) can be applied to your 
data. We would then ask that you please update your data availability statement to read as: 
 
"Data and relevant code for this research work are stored in GitHub: [GitHub URL here] and 
have been archived within the Zenodo repository: https://doi.org/zenodo..... [ref number]. 
 
COVID-19 rapid publication process: 
We are taking steps to expedite the publication of research relevant to the pandemic. If you wish, 
you can opt to have your paper published as soon as it is ready, rather than waiting for it to be 
published the scheduled Wednesday. 
 
This means your paper will not be included in the weekly media round-up which the Society 
sends to journalists ahead of publication. However, it will still appear in the COVID-19 
Publishing Collection which journalists will be directed to each week 
(https://royalsocietypublishing.org/topic/special-collections/novel-coronavirus-outbreak). 
 
If you wish to have your paper considered for immediate publication, or to discuss further, 
please notify openscience_proofs@royalsociety.org and press@royalsociety.org when you 
respond to this email. 
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You can expect to receive a proof of your article in the near future. Please contact the editorial 
office (openscience_proofs@royalsociety.org) and the production office 
(openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact -- if 
you are going to be away, please nominate a co-author (if available) to manage the proofing 
process, and ensure they are copied into your email to the journal. 
 
Due to rapid publication and an extremely tight schedule, if comments are not received, your 
paper may experience a delay in publication. 
 
Please see the Royal Society Publishing guidance on how you may share your accepted author 
manuscript at https://royalsociety.org/journals/ethics-policies/media-embargo/. 
 
Thank you for your fine contribution.  On behalf of the Editors of Royal Society Open Science, we 
look forward to your continued contributions to the Journal. 
 
Kind regards, 
Andrew Dunn 
Royal Society Open Science Editorial Office 
Royal Society Open Science 
openscience@royalsociety.org 
 
on behalf of Prof R. Kerry Rowe (Subject Editor) 
openscience@royalsociety.org 
 
 
Reviewer comments to Author: 
Reviewer: 1 
 
Comments to the Author(s) 
Authors have addressed the reviewers' comments to a satisfactory level. 
 
Reviewer: 2 
 
Comments to the Author(s) 
On my view, all the points raised during the previous round of review were addressed properly 
and in a rigorous manner. On my view, the manuscript may be considered for publication. 
 
Follow Royal Society Publishing on Twitter: @RSocPublishing 
Follow Royal Society Publishing on Facebook: 
https://www.facebook.com/RoyalSocietyPublishing.FanPage/ 
Read Royal Society Publishing's blog: 
https://royalsociety.org/blog/blogsearchpage/?category=Publishing 
 
 
 



Comments of Reviewers 

Reviewer #1: 

1. An interesting paper looking at the impact of COVID-19 on the POI visits. If I understood

correctly, your OD matrix consists of census block groups (CBGs) as origins and POIs as 

destinations, right? Isn't there is a spatial aggregation disparity here where census blocks 

represent a different spatial resolution in comparison to POIs. I am not quite sure an OD matrix 

structured this way provides an accurate picture of mobility in a city. 

Authors’ Response: 

The authors appreciate reviewer’s insightful comments. The reviewer is right that the OD matrix 

consists of CBGs as origins and POIs as destinations. Essentially, the OD matrix in this paper is 

the CBG-POI matrix. The authors concur with reviewer’s comments that the spatial resolution of 

origins and destinations are different, and the CBG-POI matrix includes heterogeneous types of 

nodes. Due to the limitation of SafeGraph POI data, the structured CBG-POI matrix can only 

reflect the mobility from CBGs to POIs. In this paper, therefore, we focused on the pattern of visits 

to POIs (including POI hotspots and non-hotspots) instead of the total mobility in a city. Also, the 

method employed in the paper calculated the hotspots and non-hotspots of origins and destinations 

separately. Hence, the different spatial resolutions of origins and destinations would not affect the 

determination of hotspots and non-hotspots in origins and destinations. Therefore, we believe that 

the structured CBG-POI matrix could reflect the pattern of visits to POIs from CBGs, which was 

the main objective of this analysis. In the revised manuscript, according to the reviewer’s 

comments, we elaborated on the CBG-POI movement network representation and clarified that 

the paper focused on the pattern of visits to POIs from CBGs and the employed method is 

insensitive to the different spatial resolution of CBGs and POIs.  

Manuscript Updates: 

In Methodology part: 

“In this study, we focused on the patterns of visits to POIs from CBGs to examine movement 

patterns across hotspot and non-hotspot clusters. Therefore, the coarse-grain approach that clusters 

hotspot and non-hotspot nodes in CBG-POI movement networks were used [1,14,15]. In the 

existing literature, different methods have been proposed to separate hotspots and non-hotspots. 

Louail et al. developed a method to separate hotspots and non-hotspots based on the Lorenz curve 

of divided 1−𝑘𝑚2  cells [14,15]. This method yields lower and upper boundaries of hotspots. 

Hamedmoghadam et al. showed that using Lorenz curve to identify hotspots and non-hotspots was 

biased to the outlier nodes [1]. Therefore, they proposed a modified coarse-grain approach using 

a centroid-based clustering method to separate hotspots and non-hotspots. In this paper, we 

adopted the modified coarse-grain approach that separated hotspot and non-hotspot nodes in the 

mapped CBG-POI movement networks. The employed method determined hotspot and non-

hotspot nodes in CBGs and POIs separately. Therefore, different spatial resolutions of CBGs and 

POIs will not affect the results of hotspot and non-hotspot nodes in CBGs and POIs.” 

Page (32), line (41-55) 

In Discussion part: 

Appendix A



“In this paper, we focused on the patterns of visits to POIs from CBGs during the COVID-19 

pandemic. The results of this study could provide a deeper insight into the effects of social 

distancing on changes in visits to hotspot POIs from CBGs during the COVID-19 pandemic.” 

Page (41), line (3-6) 

 

2. From Figure 1, I understand that the POIs are not specifically mapped to their locations. Instead 

the POIs are classified based on a business category. That makes the OD matrix and the resulting 

coarse grained matrix a bit different from what we usually see in mobility studies. So the origins 

are still census blocks with mapped geolocation but destinations are now business categories with 

no geolocation mapping. Am I right? The description of the data and how the OD matrix is 

constructed is a bit confusing and unclear. 

Authors’ Response:  

Thank for the reviewer’s comments. We clarified the data and method in the revised manuscript. 

In Figure 1, the POIs are mapped to their locations. For the CBG-POI matrix, the origins are CBGs 

with mapped geolocation and destinations are POIs with mapped geolocation as well. Based on 

this, we used the coarse-grained method to study the patterns of four types of visits to POIs from 

CBGs (i.e., hotspots to hotspots, non-hotspots to hotspots, hotspots to non-hotspots and non-

hotspots to non-hotspots). Furthermore, because SafeGraph provides the business category of each 

POI, we also investigated proportions of persons visiting to different business categories based on 

the visits to POIs from CBGs. We revised the description of data and how the CBG-POI matrix is 

constructed in the revised manuscript based on reviewer’s comments. Also, we revised the caption 

of Figure 1 to indicate that the nodes are visualized based on their geolocations. 

Manuscript Updates: 

Caption for Figure 1:  

“The coarse-grain approach categorizes origin-destination movements to four types of movements 

among hotspots and non-hotspots: (a) hotspots (red nodes) and non-hotspots (blue nodes); nodes 

are visualized based on their geolocations, (b) individual CBG-POI movements among hotspots 

and non-hotspots, four colors represent four types of movements, (c) clarification of four types of 

movements among hotspots and non-hotspots, (Figure 1 was plotted based on the SafeGraph data 

for Houston.)” 

Page (31), line (14-20),  

In the “Data and Methodology” section: 

“We mapped the CBG-POI movement networks based on the number of visitors to POIs from 

CBGs. The mapped CBG-POI movement networks are directed and weighted bipartite networks, 

where pairs of nodes i and j represent CBGs and POIs with mapped geolocation. Links in the CBG-

POI movement networks represent visits from CBGs to POIs, and non-negative weights of links 

𝑤𝑖𝑗 > 0 represent one or more visitors during the covered period. If there was no movement from 

CBGs to POIs, 𝑤𝑖𝑗 = 0.” 

Page (32), line (3-13) 



3. The English quality varies throughout the paper. There are some incorrect or awkward use of 

English in some locations. Example in Figure 3 caption saying "We used the rolling mean (window 

= 4) to smooth the data, original data could refer to supplemental document." The second part of 

this sentence is grammatically wrong and could be re-written in a different and separate way. 

Please proofread the paper more carefully. 

Authors’ Response:  

The authors thank for reviewer’s comments. We adjusted the second part of the sentence that the 

reviewer mentioned, and carefully proofread the paper again. 

Manuscript Updates: 

Figure 3 caption: “We used the rolling mean (window = 4) to smooth the data. For the original 

data, please see the supplemental document.” 

Page (36), line (32-33) 

 

4. In Figure 3, there is no need to draw the thick red horizontal line. Also, the classification of 

cities to two groups sounds more like a subjective and qualitative classification. Better make it 

more systematic. 

Authors’ Response:  

The authors are thankful for the reviewer’s comments. We removed the thick red horizontal line 

in the revised manuscript according to the reviewer’s comments.  

The classification of cities into two groups was according to the clustering algorithm based on the 

time series of visits to POIs. “We conducted the clustering analysis after we obtained four types 

of movements among hotspots and non-hotspots in 16 cities. We compared three algorithms 

(Euclidean distances, dynamic time warping (DTW), cross correlation) for time series clustering 

[2–4] and used the silhouette coefficient to determine the number of clusters [5]. (Results of the 

algorithms are presented in the supplementary material.)” Please see the original manuscript, page 

6 (page number generated by the submission system instead of the page number in the manuscript), 

line 42-51. 

Manuscript Updates: 

Figure 3 and Figure 4 

Page (36, 37) 

 

5. Figure 3 doesn't have axis titles. Same issue with Figure 4.. 

Authors’ Response:  

Thanks for the reviewer’s comments. We added axis titles for Figure 3 and Figure 4 in the revised 

manuscript. Because Figure 3 and Figure 4 have 16 subplots that shared the same axis titles, we 

added axis titles for the whole figures. 



Manuscript Updates: 

Figure 3 and Figure 4 

Page (36, 37) 

 

6. The remainder of the paper provides interesting insights into the mobility patterns to different 

POI categories. 

A few suggested references that could strengthen your literature review 

https://doi.org/10.1140/epjds/s13688-017-0129-1 

https://doi.org/10.1007/s11116-016-9706-6 

https://doi.org/10.1073/pnas.1203882109 

Authors’ Response:  

The authors thank reviewer for the good suggestions. We read through the references and 

discussed/cited them in the introduction and discussion parts in the revised manuscript. 

Manuscript Updates: 

“Urban mobility and movement patterns are important characteristics of urban dynamics, 

reflecting the collective human behavior and social interactions [1,6].” 

Page (29), line (8-10), 

“Understanding mobility patterns of the visits to urban hotspots is important for developing and 

monitoring epidemic/pandemic control measures. Origin-destination (OD) network analysis 

provides a powerful tool to study mobility patterns under such a situation, and are especially 

helpful for locating hotspots and studying the urban mobility patterns of visiting urban hotspots 

[7,8].” 

Page (29), line (47-52),  

“Urban mobility drives the spatial flux of populations, and effective disaster and epidemic 

response would greatly benefit from the characterization of urban mobility patterns [9–13].” 

Page (29), line (10-12) 

 

7. Overall, the quality of the figures in the main text and supp info could improve. Use a higher 

resolution image please. 

Authors’ Response:  

Thank for the helpful comments. It seems that the submission system degraded the quality of the 

figures in the manuscript. In this round, we submitted all the high-resolution Figures to the system 

separately and the journal could use the high resolution images if needed. 

  



Reviewer #2:  

1. This is just a minor suggestion. The title of the paper should indicate the study’s design with a 

commonly used term. 

Authors’ Response:  

The authors appreciate the reviewer’s suggestion. In the original title, we try to note the results of 

the study. 

 

2. The abstract is balanced, and it properly illustrates what was done and what was found. 

Nevertheless, a brief reference to the limits as well as to the relevance of the study is more than 

welcome. Authors are also invited to put their work the international pandemic context. 

Authors’ Response:  

Thank you. We modified the abstract according to reviewer’s suggestions. 

Manuscript Updates: 

“The study was limited to 16 metropolitan cities in the United States. The proposed methodology 

could be applied to digital trace data in other cities and countries to study the patterns of 

movements to POIs during the COVID-19 pandemic.” 

Page (28), line (49-52),  

 

3. This is a more substantial comment. Authors are invited to elaborate on the rationale of their 

study. It is not clear in the introduction section, for instance, the need for their study, the novelty 

of their study etc. Moreover, what is the contribution of their research? And which are or should 

be the practical implications of their findings? 

Authors’ Response:  

The authors appreciate the reviewer’s constructive comments. According to the reviewer’s 

comments, we added statements to elaborate the rationale of the study in the introduction part in 

the revised manuscript.  

Manuscript Updates: 

“In summary, the extant studies demonstrated that the characterization of urban mobility and 

movement patterns are important to understand the collective human behavior and social 

interactions, which are critical for the development of effective epidemic control measures. Also, 

urban hotspots are gravity activity centers that usually have higher density of populations and 

POIs, which could be potential ‘superspreaders’ during the pandemic situation. Therefore, 

understanding the patterns of visits to POIs in urban hotspots is important for developing and 

monitoring epidemic control measures. Extant studies, however, rarely studied the patterns of 

visits to POIs in urban hotspots under pandemic situations. Hence, in this paper, we investigated 

the patterns of population visits to urban hotspots using origin-destination networks from census 

block groups (CBGs) to points of interest (POIs) in 16 cities of United States based on the digital 



trace data from SafeGraph. The POI data enable the identification of urban hotspots to evaluate 

changes in visiting urban hotspots due to social distancing measures during the COVID-19 

pandemic. We also identified POIs that had significant flux-in decreases and what POI associated 

business categories were greatly affected during COVID-19. These POIs and business categories 

could expect a significant flux-in increase after the shelter-in-place orders are lifted. The results of 

this study could help decision-makers better monitor and evaluate epidemic/pandemic control 

measures, as well as reopening policies and strategies.” 

Page (30), line (11-23),  

 

4. Authors need to justify using the modified coarse-grain approach. 

Authors’ Response:  

We added the justification for the modified coarse-grain approach in the revised manuscript 

according to the reviewer’s comments. We included this detailed explanation in the methodology 

part.  

Manuscript Updates: 

“In this study, we focused on the patterns of visits to POIs from CBGs to examine movement 

patterns across hotspot and non-hotspot clusters. Therefore, the coarse-grain approach that clusters 

hotspot and non-hotspot nodes in CBG-POI movement networks were used [1,14,15]. In the 

existing literature, different methods have been proposed to separate hotspots and non-hotspots. 

Louail et al. [14,15] developed a method to separate hotspots and non-hotspots based on the Lorenz 

curve of divided 1−𝑘𝑚2  cells. This method yields lower and upper boundaries of hotspots. 

Hamedmoghadam et al. showed that using Lorenz curve to identify hotspots and non-hotspots was 

biased to the outlier nodes [1]. Therefore, they proposed a modified coarse-grain approach using 

a centroid-based clustering method to separate hotspots and non-hotspots. In this paper, we 

adopted the modified coarse-grain approach that separated hotspot and non-hotspot nodes in the 

mapped CBG-POI movement networks.” 

Page (32), line (41-52)  

 

5. In the introduction section, authors refer to “hotspots” and “non-hotspots”. It is not clear which 

were the criteria to differentiate between the two categories. Moreover, it is not clear whether they 

used a population or a sample of hotspots / non-hotspots. 

Authors’ Response:  

Thank you. We introduced the definitions of “hotspots” and “non-hotspots” in the introduction 

part and detailly explained how we differentiated the “hotspots” and “non-hotspots” in the 

methodology part. In the revised manuscript, we also added description in the introduction part to 

help readers refer to the approach that separates “hotspots” and “non-hotspots” in the methodology 

part. 

 



Manuscript Updates: 

“In this paper, we adopted a modified coarse-grain approach for separating the hotspots and non-

hotspots nodes in mapped CBG-POI movement networks [1]. Hotspot and non-hotspot nodes are 

computationally determined. Hotspots are nodes with higher weighted degree centrality, and non-

hotspots are nodes with lower weighted degree centrality in the mapped CBG-POI networks. The 

adopted method determined the threshold to separate the hotspot and non-hotspot nodes. A detailed 

explanation of the adopted approach is presented in the methodology part.”  

Page (30), line (33-40) 

 

6. In Fig 1, (a) and (b) are not very informative.  Authors are invited to use other types of 

visualization. 

Authors’ Response:  

Thank for the reviewer’s comments. We used Figure 1 to provide an example of hotspots and non-

hotspots in the city and four types of movements among them. In the revised manuscript, we 

modified the caption of Figure 1 to provide more information and help readers to understand. 

Manuscript Updates: 

“Figure 1. The coarse-grain approach categorizes CBG-POI movements to four types of 

movements among hotspots and non-hotspots: (a) separated hotspots (red noes) and non-hotspots 

(blue nodes), (b) individual CBG-POI movements among hotspots and non-hotspots, four colors 

represent four types of movements, (c) clarification of four types of movements among hotspots 

and non-hotspots, (Figure 1 was plotted based on the SafeGraph data for Houston.)” 

Page (31), line (14-20) 

 

7. Authors mention that Fig 1 illustrates the “conceptual model of four types of movements”. 

However, they do not elaborate on the conceptual dimension of the four categories. For instance, 

what is a “Hotspot CBG”? and how was it theoretically / conceptually created? 

Authors’ Response:  

Thank you. As we responded in comment 5 and 6, hotspots and non-hotspots were computationally 

determined. We rewrote the sentence to remove the confusion and clarify how we determined the 

hotspots and non-hotspots. 

Manuscript Updates: 

“In this paper, we adopted a modified coarse-grain approach for separating the hotspots and non-

hotspots nodes in mapped CBG-POI movement networks [1]. Hotspot and non-hotspot nodes are 

computationally determined. Hotspots are nodes with higher weighted degree centrality, and non-

hotspots are nodes with lower weighted degree centrality in the mapped CBG-POI networks. The 

adopted method determines the threshold to separate the hotspot nodes and non-hotspot nodes. A 

detailed explanation of the adopted approach is presented in the methodology part. Figure 1 

illustrates four types of movements among hotspots and non-hotspots.” 



Page (30), line (33-44) 

 

8. Authors refer, on page 4, at “Weekly Pattern Version 2”. An in-text clarification of that would 

easy the reading of the paper. 

Authors’ Response:  

Thanks. We added an in-text clarification of that data in the revised manuscript. 

Manuscript Updates: 

“We used the POI data: Weekly Pattern Version 2, to study movement patterns in sixteen cities in 

the United States. The Safegraph weekly pattern data provide information related to the visits to 

POIs and cover the entire United States. The data were aggregated weekly (Monday to Sunday 

[16]). “ 

Page (31), line (35-37) 

 

9. Why did the authors decide to analyze the top 14 largest US cities by population? Moreover, 

why did not the authors used another selection criterion? 

Authors’ Response:  

Thank you. We had several considerations when decided to analyze the top 14 largest US cities by 

population: (1) we found that Safegraph collected more data in larger cities. We tested several less 

populated cities in United States such as Randolph, Terrell, and Early in Georgia, as well as Union, 

Bergen, and Hudson in New Jersey. The visits to POI data in these cities, however, were sparse 

and it was difficult to build the OD networks, and (2) we were more concerned about the spread 

of COVID-19 in cities with larger population. We elaborated these considerations in the revised 

manuscript.  

Manuscript Updates: 

“We selected the top 14 largest cities in the United States due to two considerations: (1) Safegraph 

collected more data in larger cities. We tested several less populated cities in United States such 

as Randolph, Terrell, and Early in Georgia, as well as Union, Bergen, and Hudson in New Jersey. 

The visits to POI data in these cities, however, were sparse and it was infeasible to build the CBG-

POI movement networks, and (2) we were more concerned about the spread of COVID-19 in cities 

with larger population.” 

Page (31), line (38-44) 

 

10. It is not clear why Detroit was selected. Authors say it “had a burst in the number of cases in 

March 2020.” But they do not explain the country related significance of that. 

 

 



Authors’ Response:  

Thanks for the comment. We decided to include Detroit because when we started our study in 

March 2020, Detroit had a burst in the number of confirmed cases. Also, Detroit is a good study 

area because it is the largest city in the midwestern state of Michigan. With the study progressing, 

the spread of COVID-19 in Detroit was effectively controlled and the number of confirmed cases 

in Detroit greatly decreased. Therefore, Detroit became a good example to compare with other 

cities that kept the larger number of confirmed cases. We added these reasons in the revised 

manuscript according to the reviewer’s comments. 

Manuscript Updates: 

“In addition, Seattle and Detroit were studied. Seattle was the first city in the United States to 

report a diagnosed COVID case, and Detroit had a burst in the number of confirmed cases in March 

2020. Also, we considered that Detroit is the largest city in the midwestern state of Michigan, and 

the number of confirmed cases in Detroit was greatly decreased after April 2020. Therefore, 

Detroit became a good example to compare with other cities.” 

Page (31), line (46-49) 

 

11. Fig 2 is not very informative. As in the case of my prior comment (to Fig 1), authors are 

invited to use another layout so that it will clearly stress what authors want to communicate. 

Authors’ Response:  

Thanks. We tried to use Fig 2 to provide an example of the mapped CBG-POI movement networks. 

The information that we tried to provide includes how many nodes, including hotspots and non-

hotspots, and how many weighted edges. We included the information in the caption of Fig 2.  

Manuscript Updates: 

“Figure 2. Mapped CBG-POI movement network for the week of January 27, 2020, in 

Jacksonville, Florida. The figure shows a total of 83,661 weighted edges. Red nodes represent 

hotspots (1,314 nodes) and blue nodes represent non-hotspots (10,820 nodes).”  

Page (32), line (32-35) 

 

12. Based on the description provided on page 5, it follows that the “hotspots / non-hotspots” 

were computationally created and not theoretically derived. If this is the case, authors need to 

clarify comment #7. In addition, what are the limits of the technical procedure they applied (the 

identification method) in building the hotspots /non-hotspots? Applying other methods would 

conduct to different results? 

Authors’ Response:  

Thanks for the reviewer’s comments. We clarified comment #7.  

As responded in comment #4, we compared different approaches that separates hotspots and non-

hotspots in the literature [1,14,15]. We finally adopted the approach proposed by 



Hamedmoghadam et al., because they demonstrated that using Lorenz curve to identify hotspots 

and non-hotspots was biased to the outlier nodes [1]. Therefore, we believe that the adopted 

approach is more reasonable than other methods. 

Manuscript Updates: 

Please refer to the response to comment #4 for the justification of the selection of the modified 

coarse-grain approach. 

 

13. Authors do not justify the selection of the coarse-grain approach to examine the mobility 

patterns. Also, how much does the approach influence the results / findings? 

Authors’ Response:  

The authors thank for the reviewer’s comments. We justified the selection of the modified coarse-

grain approach in the response to comment #4. Also, as responded in comment #12, we believe 

the adopted approach is more reasonable compared with other methods. 

Manuscript Updates: 

Please refer to the response to comment #4 and comment #12. 

 

14. Does the population size differences between the cities affect the results? Also, in Fig. 3, why 

did not the authors normalize the data? Or use the same scale for the comparisons? 

Authors’ Response:  

Thank for the comments. The population size differences between the cities would not affect the 

results, because we only compare the increasing or decreasing trends instead of absolute numbers 

among cities. In Fig. 3, normalizing the data by each city’s population would not change the trends 

in each city. Furthermore, in Fig. 3, we showed the absolute numbers of four types of movements 

in cities, while in Fig. 4, we showed the proportions of four types of movements in all cities. Data 

shown in Fig. 4 were normalized by the total number of four types of movements in each city. We 

added following contents in the revised manuscript according to the reviewer’s comments. 

Manuscript Updates: 

“Figure 3 illustrates that the sum of visitors to POIs showed a decreasing trend for all 16 cities 

after the enforcement of shelter-in-place orders. However, four types of movements (HH, HN, HH, 

and NH) varied across different cities. Because we only compared the increasing or decreasing 

trends of four types of movements among cities, the population size differences between the cities 

would not affect the results. Figure 4 shows the proportion of each type of movements in 16 cities. 

Data shown in Figure 4 were normalized by the total number of four types of movements in each 

city.” 

Page (34), line (46-55)  

 



15. How did the authors address the risk of their results being an artefact of their employed 

methodology? 

Authors’ Response:  

The authors thank for the reviewer for this comment. When we designed the study, we addressed 

the risk of the results being an artefact through following steps. 

1. We conducted our study informed by the existing literature. We conducted a comprehensive 

literature review to compare different methods and finally determine the appropriate methodology. 

Therefore, we believe that our methodology is theoretically reliable. 

2. We used an interdependent, reliable and replicable dataset. Safegraph is an interdependent 

company that provides POI data. Also, Safegraph provides documents that elaborate on how they 

collected and dealt with the data. Furthermore, Safegraph provides free access to the POI data for 

educational institutions and different kinds of research have been conducted based on the POI data 

provided by Safegraph. Therefore, we believe that the POI data is reliable, transparent and 

replicable. 

 

16. In the Discussion section, the authors do not provide explanations for their research findings. 

For instance, why some POIs “are universally affected across all cities during the January 

through May period”? Or why “the proportion of visits to restaurants and museums remained 

dominant in most cities” etc. 

Authors’ Response:  

Thank you. We did not provide explanations for these two findings because investigating the real 

reason for these two results is beyond the scope of this study. However, in the original manuscript, 

we mentioned that there are future research directions could be explored based on the findings of 

this study. 

“Furthermore, we investigated which POIs maintained their pre-epidemic proportion of visits, and 

which POIs experienced declines and increases in proportion visits during the unfolding of 

COVID-19 and the enforcement of shelter-in-place orders. The results facilitate a better 

understanding of human lifestyles and its changes during the epidemic and could inform 

developing effective epidemic control measures.” Page 13, line 22-26, original manuscript. 

“Other research directions could be explored based on the findings of this study. For example, 

based on the results of the proportions of visits to POIs during the studied period across cities, we 

could refine the understanding of essential and non-essential services for humans in urban 

disruptions, such as natural hazards and epidemic outbreaks [19–21], and future research could 

take characteristics of cities into consideration.” Page 13, line 42-47, original manuscript. 

 

17. In what sense the reported results are culturally dependent / case specific? 

 



Authors’ Response:  

Thanks. We agree that the results are based on the social distancing and shelter-in-place orders in 

the United States. In other countries with different policies, the results may be different. The 

following contents have been added to the manuscript (the limitation part) according to the 

reviewer’s comments. 

Manuscript Updates: 

“The results of the study were based on the social distancing and shelter-in-place orders in the 

United States. In other counties with different policies and cultures, the results may be different.” 

Page (42), line (5-8) 

 

18. Authors mention on page 13 that “Specifying these POIs could provide valuable information 

to develop reopening policies and strategies (e.g., multi-steps to reopen POIs with significant flux-

in changes)”. However, they do not explain their findings and in what sense the results can be an 

input into COVID19 prevention measure relaxation policies. 

Authors’ Response:  

Thank for the comments. In the original manuscript, we explained that the POIs with significant 

flux-in decreases could expect significant flux-in increases after the shelter-in-place orders are 

lifted. Therefore, specifying these POIs could provide valuable information to develop reopening 

policies and strategies (e.g., multi-steps to reopen POIs with significant flux-in changes). Page 13, 

line 39-40, original manuscript.  

 

19. Are there any theoretical implications of the reported findings? 

Authors’ Response:  

Thank for the comment. We added theoretical implication of the reported findings in the revised 

manuscript. 

 Manuscript Updates: 

“The proportion of movements to urban hotspot POIs could be an important indicator of the 

manner in which cities respond to an epidemic breakout. This study could contribute to better 

theoretical understanding of urban movement patterns from CBGs to POIs and the effects of 

mobility reduction policies.” 

Page (41), line (21-25) 

 

20. What are the weaknesses of the reported study? Authors do not address this aspect. They only 

claim that their methodology was not appropriate for less populated cities (page 13). 

Authors’ Response:  



Thank you. We discussed more weakness of the study in the revised manuscript. 

Manuscript Updates: 

“The research also has some limitations. The results of the study were based on the social 

distancing and shelter-in-place orders in the United States. In other counties with different policies 

and cultures, the results may be different. Also, the data cannot consider the interactions among 

POIs. Decreased visits to one POI may affect visits to another POI.” 

Page (42), line (4-8) 
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