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Background and Motivation

u Inequalities in access to care and deployment strategies can 
exacerbate existing health disparities

u For COVID-19, there are pockets of under-vaccinated populations 
such as in rural areas and in specific demographic groups
u Such groups may be more susceptible to severe outcomes

u Using anonymized and aggregate mobility data one can identify optimal sites 
for increasing access to healthcare interventions
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Data Sources

u SafeGraph
u Anonymized geolocation data aggregated from smartphones
u Weekly estimates of visits from Census Block Groups (CBGs) to 

Places of Interest (POIs)
u Limitations: Under-reporting, noise, lack of demographic 

information
u Census Data (American Community Survey)

u Population of demographic groups at CBG level 
u Limited information about combined demographic groups
u Imputed using synthetic population developed by UVA-BI

u Virginia Department of Health
u Vaccine uptake information per census tract
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Spatial units
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S2 Geometry

L7 cell 89b14

Hierarchical covering of 
geographical areas

Cell level # in VA* Typical size

...

L7 41 2000 mi2

L8 124 500 mi2

L9 409 125 mi2

...

L13 14718 0.49 mi2

L14 25376 0.12 mi2

L15 40215 0.03 mi2

…

* Only counting cells for which we have at least one SafeGraph POI

● L8 cells: Approximately county-magnitude 
● L14 cells: Contains 10-30 POIs

L14 Cells are recommended as 
potential site areas instead of 

specific POIs

https://s2geometry.io/ 

https://s2geometry.io/


Overall Approach
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Data Sources

SafeGraph

ACS Census

Synthetic data 
from BII

Vaccination Data 
from VDH

Group

L14 cells ranked 
by importance for each 

health district

Weekly delivery process

Wednesday 6pm (for previous 
week)

POI Address and 
lat/long

Wednesday 6pm (for previous 
week)

CSV files containing top 25 
recommended cells for each VDH 

Health District

HTML Maps showing locations 
of the recommended cells

VDH Deliverables (via Box)

Thursday by 12pm

No set schedule for data 
updates.

Delivery
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4 Rank order
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Weekly Delivery
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Example: 
Ethnicity Latinx

County

VDH District

Population Group
For a targeted file, these will all 

be the same value.

S2 Key
(L14)

Rank & LocationWeight
The LocationWeight is estimated 
# of visits to POIs in the L14 from 
the target group. Rank indicates 
the order from most- to 25th 
most-visited

AreaMostVisitedDay
This is the day of the week 
when most visitors go to 
this S2 location. This is not 
target group-specific.

HighlyVisitedAddress
This is the address of the POI in 
the L14 that sees the most visits. 
It is not target group-specific, and 
is provided to make it easier to 
find the L14 on the map.

Lat and Lon
This is the latitude and 
longitude for the center of 
the L14. It is not correlated 
with any POI.



Analyses
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Number of common areas in 
top-25 across age groups

Similarity in top-25 across weeks

Jun’21 Jul’21
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Busiest locations by day of 
week (and time of day)



Utility validation
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Distance between 
each VDH-deployed 
site and the nearest 
recommended site

Comparing doses 
administered at near 

sites vs far sites

VDH testimonial

More details: Z. Mehrab et al., “Data-Driven Real-Time 
Strategic Placement of Mobile Vaccine Distribution 
Sites”, The Thirty-Sixth AAAI Conference on Artificial 
Intelligence (AAAI-22)


