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Social distancing minimizes C-19 transmission 
▪ Part of the public health 
solution for C-19

▪ Lockdown and uplift 
timelines geographically 
different

▪ Public health guidance 
different across borders 

▪ Public and workplace 
adherence measures variable 

UN/DESA Policy Brief #85: Impact of COVID-19: perspective 
from Voluntary National Reviews



Mobile phone mobility data indirectly 
measures social mobility 

https://www.nature.com/articles/s41598-021-83441-4



Our analysis  Google social mobility data good indirect 
measure 

• London – primary case
study: Google Mobility
data for London Feb 2020
to June 2020

• Same trend across
European capitals
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Social mobility vs Air pollution (surface)

▪ Observed by surface 
pollution stations 

▪ Social mobility limitations 
(Lockdowns) = decrease in 
air pollution across regions 



Our analysis  Surface Pollution vs Google 
social mobility data 

▪ Residential time causes 
significant drop in surface NO2

▪ Across 22 European capital 
cities

▪ Feb 2020 to June 2020 (start 
of the C-19 pandemic)

▪ Similar trend with CO



Other surface pollutants and social mobility 
Pollutant

Residential 
time

Retail and 
recreation 

time

Grocery and 
pharmacy 

time
Parks time Transit time

Workplaces 
time

PM2.5

CO

O3

SO2

▪ Similar trends for surface
CO = less CO more time at
home

▪ Not all surface pollutant
markers correlate with
social mobility in the same
way

▪ Opposite trends for O3,
and mixed trends for SO2
and PM2.5
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Social mobility vs Air pollution (EO)

▪ Social mobility limitations 
(Lockdowns) = decrease in air 
pollution across regions 

▪ Observed on satellite Earth 
Observation (ESA Sentinel-5 and 
NASA Aura)

▪ Focus – Wuhan, China 



Social mobility vs Air pollution (regional variation)

▪ Social mobility limitations 
(Lockdowns) = decrease in air 
pollution across regions 

▪ Observed across different 
regions – map of Korea last year 
in March 2020



Our analysis  EO Pollution and 
Google social mobility data in Europe

EO pollutants that were lower with more 
time at home? NO2 and SO2 

EO pollutants that increased with more 
time at home? PM2.5, Total PM, UV
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Novid analysis: Surface air pollution vs C-19 cases with 
differential lag times

What is the best lag time (C-19 incubation time)? 14 days lag time (rho=0.59)



Novid analysis: Air pollution vs C-19 cases with 
differential lag times
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Novid analysis: Social mobility vs Air pollution (surface)

Primary case study – Surface NO2 in London 

Social Mobility vs 
Different surface 

pollutants (CO, Ozone, 
PM2.5, SO2, NO2)

Social Mobility vs 
Different pollutants 

EO

Repeated this across 
32 European capital 

cities 

Pollution vs C-19 
cases across cities 

with 14 day time lag

Machine learning to 
build a predictive 
tool to use EO to 
predict C-19 cases 

Build a web app for 
public health agencies 

to help manage 
resources

Additional analysis to build a ‘forecasting tool’ 



EO to predict C-19 – developing a ‘C-19 forecasting 
tool’ 

 Put all the information together in a ML 
Model

 14 day lag time

 Trained the model with the data that we 
gathered 

Model predicts Air pollution (NO2) T+0 and 
C-19 cases T+14days

 Limitations – vaccination drive, new variants 
incubation time etc. 



Can Earth Observation data be used to forecast the 
number of C-19 cases in an area?

Social 
distancing 

Google Mobility data

More residential & less 
workplace

Air pollution 
Less NO2 and CO

More PM2.5, PM and 
UV

Future C-19 
cases

14 day lag, optimum 
across regions

Build the C-19 case Prediction Tool

Next step – prospective test, additional 
variables, webapp to manage resources, 

translate to other pandemics


