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C-19 pandemic
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Novel coronavirus Prevention
Coronaviruses are viruses that circulate
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Can Earth Observation data be used to forecast the
number of C-19 cases in an area?
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Social distancing minimizes C-19 transmission

Fgue 2 - Part of the public health

COVID-19 impact and care actions .
solution for C-19
Attention to the sanitary emergency _

Primary Impact Containment Measures '7 Secondary Impact . I.—Odeown and Up“ft
timelines geographically
different

_ et 3 = Public health guidance
ostdcas : } different across borders
3. Epidemiological and Laboratory Control - Food distibution . - PUbIIC 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
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Our analysis 2 Google social mobility data good indirect

measure
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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)

THE LANCET
Planetary Health

. - Observed by surface

Short-term and long-term health impacts of air pollution reductions from

COVID-19 lockdowns in China and Europe: a modelling study p O I | u t I O n Sta t I O n S

Paolo Giani, MSc « Stefano Castruccio, PhD « Alessandro Anav, PhD » Prof Don Howard, PhD « Wenjing Hu, MSc

Paola Crippa, PhD

Published: September 22,2020 « DOI: https://doi.org/10.1016/52542-5196(20)30224-2

= Social mobility limitations

: . (Lockdowns) = decrease in
a : " air pollution across regions

T T T T T T
80°E 90°E 110°E 110°E 120°€ 130°E
Longitude

Figure 1 Effect of lockdown on surface PMz.5 concentrations



Our analysis = Surface Pollution vs Google
social mobility data

NITROGEN DIOXIDE . L
= Residential time causes

T R p— m—— significant drop in surface NO:

ecreation tim pharmacy time time Transit time
= i i = = = Across 22 European capital
o O — T— T— cities
s o Py e ie “Feb 2020 to June 2020 (start
i & &z e s of the C-19 pandemic)
= g = e o = Similar trend with CO

021 034 o 209 028




Other surface pollutants and social mobility

. . Retail and  Grocery and
Residential . . I
Pollutant time recreation pharmacy Parks time  Transit time
time time

werwlees| = Similar trends for surface
CO = less CO more time at
home

co

0; =Not all surface pollutant
markers correlate with
social mobility in the same
$O, way

= Opposite trends for O3,
PM2.5 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

[ “
Mean Tropospheric NO, Density (pmol/m?)
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Social mobility vs Air pollution (regional variation)

= Social mobility limitations
(Lockdowns) = decrease in air

Distancin y R —— . .

T pollution across regions

= Observed across different
regions — map of Korea last year
in March 2020

March 2019 March 2020
PM, 5 37.37 ug/m? (25.74-47.00) PM, 5 20.39 ug/m? (14.90-26.35)

Values: mean (min.—max.)



ur analysis = EO Pollution and
oogle social mobility data in Europe

EO pollutants that were lower with more EO pollutants that increased with more
time at home? NO: and 502 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

London, UK

Budapest, HU
Nitrogen dioxide Nitrogen dioxide
Nitrogen Dioxide Nitrogen Dioxide
Lag between pollution and case value (days) Lag between pollution and case value (days)
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e Rh0 (daily) == Rho (7dma) e R0 (daily) =aa Rho (7dma)

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

NO, and COVID-19 daily incidence
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Novid analysis: Social mobility vs Air pollution (surface)

Primary case study — Surface NO2 in London

Additional analysis to build a ‘forecasting tool’

xts.poliutant.imp 2020-02-15 / 2020-06-30

= = Social Mobility vs
» ® Different surface

pollutants (CO, Ozone,
' I\ - PM2.5, SO,, NO,)

||{l V T

Fob 152020 Mar 022020  Mar 162020 Mar302020  Ape 132020 Age 272020  May 112020  May252020  un 082020 Jun 22 2020

xts.residential 2020-02-15 / 2020-06-30

Social Mobility vs
Different pollutants
EO

Repeated this across
32 European capital

Pollution vs C-19
cases across cities
with 14 day time lag

s SR USRS MERHE e SWUN Nt UE e seiEe cities
— Ni ioxi i
.§ itrogen dioxide by grocery ang pharmacy time G REATER ]
= LONDON 4B London Air
E} r AUTHORITY
H Lo e Machine learning to
2 0. smepille Yo, ¢ build a predictive
= ) .
g -3. L i , tool to use EO to
= -60 -40 -20 ] 20

predict C-19 cases

Grocery and pharmacy time
(% change from baseline)

Build a web app for
public health agencies
to help manage
resources




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

Overall Absolute Dferences

> Put all the information together in a ML
Model

i3

> 14 day lag time

: > Trained the model with the data that we
! gathered

gt L > Model predicts Air pollution (NO2) T+0 and
ok e 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 : . F P
distancing Air pollution uture C-19

Less NO2 and CO cases

Google Mobility data More PM2.5, PM and 14 day lag, optimum
More residential & less uv across regions
workplace

N Build the C-19 case Prediction Tool

Next step — prospective test, additional
variables, webapp to manage resources,
translate to other pandemics




