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1. Infro to COVID-19
https://covid-19.stcenter.net/

https://www.stcenter.net/
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:?W‘%:Who’r s the Novel Conorovirus (COVID-19)

1. An outbreak from Wuhan in December, 2019

« Resultedfrom a new respiratory virus
« 2019 Novel Coronavirus or COVID-19

« Part of the coronavirus family, whichincludes SARS, MERS

2. Could cause respiratory illness, sometimes severe pheumonead
3. A new or novelcoronavirus that was not found in human previously
4. Transmitting fast
« Swept the entire world in 4 months
« Triggered the lockdown of billions of people from tens of countries
including Ching, Italy, India, U.K., France, Iran, Spain, and most states
of the U.S.
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» Droplets & Airborne o
* Between people who are in close contact with one another (within

about 6 feet).

» Throughrespiratory droplets produced when an infected person
coughs, sneezes or talks.

» These droplets canlandinthe mouths or noses of people who are
nearby or possibly beinhaled into the lungs.

» Touch surface with the virus

« Unconfirmed
« Animals/Pets
« Sewage system (found the virusthere)
« High Temperature and humidity may slow down transmission
* Flies
» Drinking water (not found the virusthere from system)

 Existing length on surface
* From hours to days

h’r’rps://www.who.in’r/news—rpom/commenTories/de’roil/modes—of-’rronsmission—of—virécg}fp’twq@;d
T Nl >
5

|mpl|co’r|ons—for—|pc—precou’r|on—recomr@§pg\gm”y Cluster, April 23, 2020



'What sympftoms would infected people
develop?

These symptoms may appear 2-14 days after
exposure (based on the incubation period of
MERS-CoV viruses).

Fever

Cough

Shortness of breath

Persistent pain or pressure in the chest
New confusion or inability to arouse

e Bluish ||p5 or face Covid-19 symptoms vs. flu, cold and allergies
&/ ol &)
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SOURCE: Carver County Public Health NEWS TRIBUNE GRAPHICS
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Clean hands often (wash with water/soap for 20 seconds of’rer in

public place, blowing nose, coughing or sneezing. Don'’t touch eyes,

.......

noses and mouth

Stay at home

Avoid close contact with people, maintain social distance (6 feet),

Wearing mask if going out
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-
Clean and disinfect frequently touched surfaces daily I'—'

Covercoughs and sneezes
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FWhy do we care?

The average number COVID-19: 2—2.5 A B
Of pe°p|e that one Infected Average people ) .
person with avirus  person [l intenvl A MedianR,=57
- ® e © o 91 &
infects, based on T > ,m 'w - 78 > 0.2-
the RO scale 7. £
o’ S
5 0O 0.11
H1N1: 1.2-1.6 Ebola: 1.6—-2
Infected Average people Infected Average people 3 2 0+
person infected person infected 0.21 0.24 0.27 0.30 4 6 8 10
Growth rate, r/day R,
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https://wwwnc.cdc.gov/eid/article/26/7/20-0282_article

Daily New Cases in Singapore

Daily New Cases
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https://www.weforum.org/agenda/2020/03/coronavirus-recovery-what-happens-after-covid 19/
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A Spatiotfemporal Rapid Response
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Quantifying hydrometeorological sensitivities of COVID-19 Gateway to EO datasets for COVID-19 Innovative Ideas for Coronavirus Response Efforts Resources for COVID-19 from OGC
Juhas Hagkins Universicy (HU) Researchers. at Department of Earth & Planetary Scie wuert of EO4Heakth National Science Found, i The National Aeraneutics and Space Administration (NASAL Open Geaspatial Consortium (OGC)
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A research team at Johns Hopkins University is undertaking a study to
quantify hydrometecrological sensitivities of COVID-19, using a suite of
Earth Observations from models and satellites. Resulting sensitivity
estimates are integrated to disease dynamics models to inform projections
of COVID-19 case counts and hospital burden through multiple epidemic
waves. The project will supplement the ongoing work to study
Environmental Determinants of Enteric Infectious Disease, see a summary
of the project that emphasizes the links to the ongoing EO4Health and
NASA GEO Health programme.

Visit the website here.

A task force is working on this global health crisis using EO and relevant
datasets to produce The Spatiotemporal Rapid Response Gateway to
COVID-19 Data, Information and Knowledge. This gateway leverages
established systems and contains five major components, including a) Data
collection and preparation based on our previous spatiotemporal center
projects of geospatial data crawling and spatial data infrastructure, b) data
services based on the previous clearinghouse, data center, and Harvard
Dataverse, ¢) machine learning-based data analytics and mining, d) public
health infectious disease transmission model based on the Harvard and
international communities, and e) outreach activities based on monthly
training, collaborations on data service and on-demand analytics through
the international task forces. Cloud-based big spatiotemporal data
analytical tools developed in the center are being integrated into easy-to-
use workflows to assist researchers, in collaboration with public health
experts, to identify case trajectories, rebuild traces, and forecast future
trends.

Visit the website here.

NASA is already contributing to the COVID-19 response in a variety of ways,
including lending its supercomputing capability to advance research for
treatments and a vaccine, as well as artificial intelligence expertise to
develop new data mining techniques for answering high-priority scientific
questions related to COVID-19. NASA is seeking additional viable solutions
where the agency can make a meaningful difference. NASA has launched an
agency wide call for ideas on its internal crowdsourcing platform NASA @
WORK. The internal website fosters collaboration and provides NASA
employees with an inventive way to share knowledge and solve challenges.
For the initial call for ideas, NASA leadership, working with the White House
and other government agencies, determined three focus areas around
personal protective equipment, ventilation devices, and monitoring and
forecasting the spread and impacts of the virus.

Visit the website here.

The Open Geospatial Consortium (OGC) is an international consortium of
more than 499 businesses, government agencies, research organizations,
and universities driven to make geospatial (location) information and
services FAIR - Findable, Accessible, Interoperable, and Reusable. 0GC"s
member-driven consensus process creates royalty free, publicly available,
open geospatial standards. OGC members are the leaders in the field of
geospatial data, technology, and research. Their use of OGC standards and
practices enable the seamless, interoperable use of disparate geospatial
resources - in turn connecting people, communities, technology, and
decision making for the good of society. They have cellated a list of
geospatial and location data and services to help you better understand the
impact of COVID-19 available here.

Visit the website here.

£O applications assisting government decision making

COVID-19 Emergency Response Overview

UK Space Sector COVID-19 Webinar (23 April)

COVID-19 Dashboard

South Afican National Spece Agency (SANSA)

Urited Natians Offce for Outer Sace Aflsirs (UNOOSA)
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2. Data Collection: A
Grand Challenge

https://covid-19.stcenter.net/index.php/data-access/

https://www .stcenter.net/
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Multiple Data Sources
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Country Case_NunI503_Coul Adminl_T Number_cIntegrated_Source (github, dashboard, data table) Date_Starte Active_Cases_Source Deaths_Cases_Source Recovered_Cases_Source
https://github.com/datadista/datasets/tree/master/COVI https://github.com/datadista/datasets/blob/master/COV https://github.com/datadista/datasets/blob/master/COV https://github.com/datadista/datasets/blob/master/CO
Spain 1 ESP Autonomg 19 D%2019 2020-02-27 ID%2019/ccaa_covidl9_casos.csv 1D%2019/ccaa_covid19_fallecidos.csv ID%2019/ccaa_covid19_altas.csv
https://github.com/pcm-dpc/COVID-19/blob/master/dati- https://github.com/pecm-dpc/COVID-13/blob/master/dati- https://github.com/pcm-dpe/COVID-19/blob/master/dati
Italy 2 ITA Regions 21 https://github.com/pcm-dpc/COVID-19 2020-02-24 regioni/dpc-covid19-ita-regioni-latest.csv regioni/dpc-covid19-ita-regioni-latest.csv regioni/dpc-covid19-ita-regioni-latest.csv
https://experience.arcgis.com/experience/478220a4c454 https://experience.arcgis.com/experience/478220a4c454 https://experience.arcgis.com/experience/478220a4c454 https://experience.arcgis.com/experience/478220a4c454
Germany 3 DEU Federal St 16 430e823b17327b2bfld4/page/page_0/ 2020-01-27 480e823b17327b2bfld4/page/page_0/ 430e823b17327b2bf1d4/page/page_0/ 4302823b17327b2bfld4/page/page_0/
https://github.com/cedricguadalupe/FRANCE-COVID- https://github.com/cedricguadalupe/FRANCE-COVID- https://github.com/cedricguadalupe/FRANCE-COVID-
19/blob/master/france_coronavirus_time_series- 19/blob/master/france_coronavirus_time_series- 19/blob/master/france_coronavirus_time_series-
France 4 FRA Regions 21 https://github.com/cedricguadalupe/FRANCE-COVID-19  2020-01-24 confirmed.csv deaths.csv recovered.csv
Frevious Upoates of tne aasnnoard INCIUCed a numper o
patients recovered. This figure was the
https://www.arcgis.com/apps/opsdashboard/index. html https://www.arcgis.com/apps/opsdashboard/index.html  https://www.arcgis.com/apps/opsdashboard/index.html number of people discharged from NHS clinical services
United Kingdom 5 GBR Regions 7 #/194c3c90da5h4e99a0b19484ddabb1a 2020-01-30 #/f94c3c90da5h4e9f9a0b19484dd4bbld #/94c3c90da5b4e9f9a0b19484ddabb14 in England following a positive test result for
https://datastudio.google.com/embed/reporting/cl4ascf https://datastudio.google.com/embed/reporting/cl4ascf https://datastudio.google.com/embed/reporting/cl4ascf https://datastudio.google.com/embed/reporting/cl4as:
Belgium 6 BEL Provinces 11 c-cab7-4812-848¢-0369173148ab/page/tpRKB 2020-03-01 c-cab7-4312-348¢-0369173148ab/page/tpRKB c-cab7-4312-848¢c-0369173143ab/page/tpRKB c-cab7-4312-848c-0369173143ab/page/tpRKB
https://www.web.statistik.zh.ch/covid19_dashboardfind https://www.web.statistik.zh.ch/covid19_dashboard/ind https://www.web.statistik.zh.ch/covid19_dashboard/ind https://www.web.statistik.zh.ch/covid19_dashboard/ind
Switzerland 7 CHE Cantons 26 ex.html#/ 2020-02-26 ex.html#/ ex.html#/ ex.html#/
https://github.com/1535D165/CoronaWatchNL/blob/mast https://gisanddata.maps.arcgis.com/apps/opsdashboard/ https://gisanddata.maps.arcgis.com/apps/opsdashboard,
Netherlands 8 NLD Provinces 12 https://github.com/J535D165/CoronaWatchNL 2020-02-26 er/data/rivm_NL_covid19_province.csv index.html#/bda7594740fd40299423467b48e9ecfs index.html#/bda7594740fd40299423467b48e9ectG
https://covid19.min-saude.pt/ponto-de-situacac-atual- https://covid19.min-saude.pt/ponto-de-situacao-atual-  https://covid19.min-saude.pt/ponto-de-situacao-atual-  https://covid19.min-saude.pt/ponto-de-situacaoc-atual-
Portugal 9 PRT Federal 5t 7 em-portugal/ 2020-02-26 em-portugal/ em-portugal/ em-portugal/
https://github.com/pem-dpc/COVID-19/blob/master/dati- https://github.com/covid19-eu-zh/covid19-eu- https://github.com/covid19-eu-zh/covid19-eu-
Austria 10 AUT Regions 9 htips://github.com/covid19-eu-zh/covid19-eu-data 2020-03-04 regioni/dpc-covid19-ita-regioni-latest.csv data/blob/master/dataset/covid-19-at.csv data/blob/master/dataset/covid-19-at.csv
https://github.com/covid19-eu-zh/covid19-eu- https://github.com/covid19-eu-zh/covid19-eu- https://github.com/covid19-eu-zh/covid19-eu-
Sweden 11 SWE Provinces 21 https://github.com/covid19-eu-zh/covid19-eu-data 2020-03-16 data/blob/master/dataset/covid-19-se.csv data/blob/master/dataset/covid-19-se.csv data/blob/master/dataset/covid-19-se.csv
https://github.com/covid19-eu-zh/covid19-eu- https://www.vg.no/spesial/2020/corona/fylker/46/komm https://www.vg.no/spesial/2020/corona/fylker/46/kom
Norway 12 NOR Counties 12 https://github.com/covid19-eu-zh/covid19-eu-data 2020-03-20 data/tree/master/dataset/daily/no uner/4647/ uner/4647/
https://github.com/covid19-eu-zh/covid19-eu- https://www.gov.ie/en/news/720924-latest-updates-on-
Ireland 13 IRL Counties 6 https://github.com/covid19-eu-zh/covid19-eu-data 2020-02-27 data/tree/master/dataset/daily/ie covid-19-coronavirus/#april-8 Insufficient Source
Denmark 14 DNK Regions 6 Insufficient Source 2020-02-27 Insufficient Source Insufficient Source Insufficient Source
https://github.com/covid19-eu-zh/covid19-eu- https://github.com/covid19-eu-zh/covid19-eu-
Poland 15 POL Provinces 16 https://github.com/covid19-eu-zh/covid19-eu-data 2020-03-18 data/tree/master/dataset/daily/pl data/blob/master/dataset/covid-19-pl.csv Insufficient Source
https://github.com/covid19-eu-zh/covid19-eu-
Czech Republic 16 CZE Regions 14 https://github.com/covid19-eu-zh/covid19-eu-data 2020-03-13 data/tree/master/dataset/daily/cz https://onemocneni-aktualne.mzcr.cz/covid-19 https://onemocneni-aktualne.mzcr.cz/covid-19
Romania 17 ROU Counties
Luxembourg 18 LUX Cantons
Serbia 19 SRB Districts
Finland 20 FIN Regions 20 https://corona.matsu.fi/ 2020-01-29 https://corona.matsu.fi/ |http5:,’/corcna.mat5u.fi/ |https:/fcorona.mat5u.fi,’
Greece 21 GRC Administrative Region
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https://www.who.int/
http://3g.dxy.cn/newh5/view/pneumonia
https://bnonews.com/index.php/2020/02/the-latest-coronavirus-cases/
http://www.nhc.gov.cn/xcs/yqtb/list_gzbd.shtml
http://weekly.chinacdc.cn/news/TrackingtheEpidemic.htm
https://www.chp.gov.hk/en/features/102465.html
https://www.ssm.gov.mo/portal/
https://sites.google.com/cdc.gov.tw/2019ncov/taiwan?authuser=0
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.canada.ca/en/public-health/services/diseases/coronavirus.html
https://www.health.gov.au/news/coronavirus-update-at-a-glance
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://www.moh.gov.sg/covid-19
http://www.salute.gov.it/nuovocoronavirus
https://coronavirus.1point3acres.com/en
https://www.worldometers.info/coronavirus/
http://alabamapublichealth.gov/infectiousdiseases/2019-coronavirus.html
http://dhss.alaska.gov/dph/Epi/id/Pages/COVID-19/monitoring.aspx
https://www.azdhs.gov/preparedness/epidemiology-disease-control/infectious-disease-epidemiology/index.php
https://www.healthy.arkansas.gov/programs-services/topics/novel-coronavirus
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/ncov2019.aspx
https://covid19.colorado.gov/data
https://portal.ct.gov/Coronavirus
https://www.dhss.delaware.gov/dhss/dph/epi/2019novelcoronavirus.html
https://coronavirus.dc.gov/page/coronavirus-data
http://www.floridahealth.gov/diseases-and-conditions/COVID-19/index.html
https://dph.georgia.gov/
https://health.hawaii.gov/docd/advisories/novel-coronavirus-2019/
https://coronavirus.idaho.gov/
http://www.dph.illinois.gov/topics-services/diseases-and-conditions/diseases-a-z-list/coronavirus
http://www.in.gov/isdh/
https://idph.iowa.gov/Emerging-Health-Issues/Novel-Coronavirus
http://www.kdheks.gov/coronavirus/index.htm
https://chfs.ky.gov/agencies/dph/Pages/covid19.aspx
http://ldh.la.gov/Coronavirus/
https://www.maine.gov/dhhs/mecdc/infectious-disease/epi/airborne/coronavirus.shtml
https://phpa.health.maryland.gov/Pages/Novel-coronavirus.aspx
https://www.mass.gov/info-details/covid-19-cases-quarantine-and-monitoring
https://www.michigan.gov/coronavirus
https://www.health.state.mn.us/diseases/coronavirus/situation.html
https://msdh.ms.gov/msdhsite/_static/14,0,420.html
https://health.mo.gov/living/healthcondiseases/communicable/novel-coronavirus/
https://dphhs.mt.gov/publichealth/cdepi/diseases/coronavirusmt
http://dhhs.ne.gov/Pages/Coronavirus.aspx
https://nvhealthresponse.nv.gov/
https://www.dhhs.nh.gov/dphs/cdcs/2019-ncov.htm
https://www.nj.gov/health/
https://cv.nmhealth.org/
https://www.health.ny.gov/diseases/communicable/coronavirus/
https://www1.nyc.gov/site/doh/health/health-topics/coronavirus.page
https://www.ncdhhs.gov/covid-19-case-count-north-carolina
https://www.health.nd.gov/diseases-conditions/coronavirus/north-dakota-coronavirus-cases
https://odh.ohio.gov/wps/portal/gov/odh/know-our-programs/Novel-Coronavirus/2019-nCoV
https://coronavirus.health.ok.gov/
https://www.oregon.gov/oha/PH/DISEASESCONDITIONS/DISEASESAZ/Pages/emerging-respiratory-infections.aspx
https://www.health.pa.gov/topics/disease/Pages/Coronavirus.aspx
https://health.ri.gov/data/covid-19/
https://www.scdhec.gov/health/infectious-diseases/viruses/coronavirus-disease-2019-covid-19/monitoring-testing-covid-19
https://doh.sd.gov/news/Coronavirus.aspx
https://www.tn.gov/health/cedep/ncov.html
https://www.dshs.state.tx.us/news/updates.shtm
https://coronavirus.utah.gov/
https://www.healthvermont.gov/response/infectious-disease/2019-novel-coronavirus
http://www.vdh.virginia.gov/surveillance-and-investigation/novel-coronavirus/
https://www.doh.wa.gov/emergencies/coronavirus
https://dhhr.wv.gov/COVID-19/Pages/default.aspx
https://www.dhs.wisconsin.gov/outbreaks/index.htm
https://health.wyo.gov/publichealth/infectious-disease-epidemiology-unit/disease/novel-coronavirus/
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7. Reporting delima

« ACccuracy

* Timely

« Sources,

* Languages

» Culture

* NO symptoms

» Lack of testing case

« Death counted as other disease

ESIP Air Quality Cluster, April 23, 2020
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wwwmmergpo’no’rem poral Data Cube of Virus Cases

adminO adminl admin?
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» Space and Place

« Scales (by admin level)
« adminO - 1 country lev el (global)

« adminl - N state/provincelev el (USA, CHINA, ITALY,
FRANCE, SPAIN, CANADA, etc.)

« admin2 - n county/city level (USA, CHINA, ITALY, UK)

« Variables
SXTX]
(confirmed, death, recov ered, tested) +
(news, policy) +
(temperature, humidity, prempfrohon qair. q
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Georeferenced Data Coverage

Exploration
(by country# @4/10/2020 10am)

www stcenter.net

Data Atfribute m Admin1 (country# & region) Admin2 (country# & region)

Virus cases (confirmed) 200+ 5 (USA, CHN, CAN, AUS, ITA) 3 (USA, CHN, ITA)
Virus cases (death) 200+ 5 (USA, CHN, CAN, AUS, ITA) 2 (USA, CHN)

Virus cases (recovered) 170+ 5 (USA, CHN, CAN, AUS, ITA) 2 (USA, CHN)
News 100+ 2 (USA, CHN) N/A

Policies 100+ 2 (USA, CHN) N/A
Temperature 250+ 250+ 250+
Humidity 250+ 250+ 250+
Precipitation 250+ 250+ 250+

Air Quality 250+ 250+ 250+

Night Light Index 250+ 250+ 250+

Stock Daily price and index on international stock market. 10 index + 57 individual stock
Publication Peer-reviewed publication related to covid-19 research. 300+ (after 1/1/2020)

ESIP Air Quality Cluster, April 23, 2020
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www.stcenter.net Admin O

Admin 1

ain Table of all attributes

Admin 2

Afiribute  Description Data Attribute Description Data Attribute Name Description Data
Name Format Name Format Format
ID CONSTRAINT id PRIMARY KEY id ID CONSTRAINT id PRIMARY KEY of table. id ID CONSTRAINTid PRIMARY KEY of id
of table. Date Date of cases numberupdated, daily. date table.
Date Date of cases number date is03 ISO 3166-1 alpha-3codesare three-  varchar(3) Date Date of cases numberupdated, date
updated, daily. letter country codes defined in ISO daily.
is03 ISO 3166-1 alpha-3 codes are v archar(3) 3166-1, part of the ISO 3166 standard is03 ISO 3166-1 alpha-3 codes are v archar(3)
three-letter country published by the Intemnational three-letter country
codesdefinedin ISO 3166-1, Organization for Standardization (1SO) codesdefinedin ISO 3166-1, part
part of thelSO 3166 standard admin0_namName of the country orregion for string of theISO 3166standard
published by e - adminOlev el. published by the International
the Intemational admin1_hascHierarchical administrative subdivision  string Organization for
Organization for codes (HASC), codes torepresent Standardization (ISO)
Standardization (ISO) names of country subdivisions, such as adminO_name Name of the country orregion for string
adminO_na Name of the country or string states, province, regions. adminOlev el.
me region for admin 0 lev el. admin1_namName of the state (e.g. USA) or sting adminl_hasc Hierarchical administrative string
confrmed The numberof confrmed  integer e province (e.g. China) orregion (e.g. subdivision codes (HASC), codes
cases from official data Italy) for admin 1level. fo reprgsen’r names of country
sources. confimed  The number of confirmed cases from  integer subdivisions, such asstates,
death The numberof death cases integer official data sources of admin]. province, regions.
from official data sources. death The number of death cases from integer adminl_name Name of the state (e.g. USA) or  string
recovered Thenumberofrecovered  integer official data sources of admin. province (e.g. China) orregion
cases from official data recovered The numberof recov ered casesfrom — integer , (e.g. Italy) for admin 1 lev el. .
sources. official data sources of admin]. admin2_hasc  Alocal key for specific area for high  string
TemperOTUF Av erage Temperofu re for float Temper(]ful’e Av erage Temperofure forresearch float level scalerecords (e.g. FIPS for USA
e research area (F). area (F). county). _
humidity — Av erage humidity for float humidity Av erage humidity forresearch area (F). float admin2_local_kAlocal key for specific area for high  string
research area (F). ey level scalerecords (e.g. FIPS for USA
| . X county).
eg AUSTI’CHIO N Adm|n ] |e\/e| admin2_name Name of the county (e.g. USA) or string
cowd‘\Q,adm\n,basemap/pcslgles@cowd1Q,db CI1‘y (eg Chlr\O) or prov ince (eg
Query Editor ~ Query History ”Oly) for admin 2lev el.
1 confirmed The number of confirmed cases integer
2 select = from covidl9_adminl_test where is03 = "AUS' from OfﬁCiCﬂ dClTCI sources Of
3 admin2.
Data Output  Explain  Messages Notifications . . . derh The number Of deOTh cases from inTeger
Jer s g:s 4 :lf;a:len-aryngm z:;;!:ﬂ‘;!:::: ing (80) s z:ra‘:la":-:jr‘::fy ing (10) s z:;;};:;;ngmci fntt‘z::pm s fr::‘glr s \:tc:gv:rmd s OfﬁCiOI dOTO sources Of OdminQ.
200 2020-01-27 Aus Australia AUNS New South Wales 4 0 0 recov ered The number Of recov ered CCISGS infeger
20 | 2020027 Ao fustistiz Ao Victora ! ° ° from official data sources of
237 2020-01-28 Aus Australia AUNS New South Wales 4 0 0 -
238 2020-01-28 AUS Australia ALLVI Victoria 1 0 0 Odman.
274 | 20200129 AUS Australia AUNS New South Wales 1 0 0 Tempero’rure Av era ge femperOfUI'e for float
275 20200129 Aus Australia AUV Victoria 1 0 0 research area (F).
312 20200130 AUS Australia AUNS New South Wales 4 0 2 humidify Av era ge humidify forresearch float
313 2020-01-30 AUS Australia AuQL Queensland 3 0 0 2020 area {F).
314 2020-01-30 AUS Australia AUVI Victoria 2 0 0

15



Data Source Review & | Write web crawler and
ldentification preprocessing scripfs
e.g. WHO, State/County CDCin USA Not Pass

Raw data source y

validation Data Quality Control

Infegrated and
formatfted data

e.g. GitHub (JHU), Tpoint3acre, BNONEWS Load processed data
info Database

.

Base map and metadata matching
and cleaning according designed

database schema Generate Data File into
v GitHub from DB
create database

A
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News (international)

www stcenter.net

ttributeName _________Description __ataformat _Bample ___

date News publishing date. Date

continent The continent of reported country. String
country Reported country. Global for international scale news. String
iso3_code ISO standard of 3 letter for country identification. String
title Title of the news. String
content The abstract or new main content. String

source_link A permanent linkage forward to original news sources.  url

Self defined category for covid-19 events. It could be used
for future classification and qualitative analytics. Value
range from Cases report; Policy by law; Warning
announcement; Rescue information and Others.
Category:

cases. cases report;

policy: policy by law;

warning: warning announcement;

rescue: rescue information _ ESIP Air Quality Cluster, April 23, 2020
others: other categories not considered.

category String

2020-03-13
North America
Canada

CAN

Canadian Prime Minister’s wife tests
positive

— Canadian Prime Minister Justin
Trudeau’s wife tested positive for
coronavirus after returning from
London.
https://english.sina.cn/news/2020-03-
13/detail-
iimxxstf8650322.d.html?vt=4

Others




g, Com
e Dy,
&8 X

\otempo,.
o/
o 2

%

www stcenter.net

COVID19 Policy Index Value (2020-03-30)

Legend

COVID19 Policy Index Value (0330)

[ Jo
Jo-20
[ 20-40
[ 40 - 60
[l 60 - 80
I 50 - 100

=
==,

ul
(\@5! R

Data collection and policy index standard by Blavatnik Schoel of Government, University
of Oxford. Data process and visualization by NSF Spatiotemporal Innovation Center.

Hale, Thomas and Samuel Webster (2020). Oxford COVID-19
Government Response Tracker. Datause policy: Creative Commons

Attribution

n“ COdinginStrUCtions

S1

S2

S6

S8

S9

S10

S11

School closing

Workplace closing

Cancel public events

Close publictransport

Public info campaigns

Restrictions on internal
movement

Record closings of schools
and universities

Record closings of workplaces

Record cancelling public
events

Record closing of public
transport

Record presence of public
info campaigns

Record restrictions on
internal movement

Record restrictions on

International travel controls .

Fiscal measures

Monetary measures

Emergency investmentin
health care

Investmentin vaccines

international travel

What economicstimulus
policies are adopted?

What monetary policy
interventions?

Short-term spendingon, e.g,
hospitals, masks, etc

Announced public spending
on vaccine development

ESIP Air Quality Cluster, April 23, 2020

Ordinal scale +
binary for
geographic
scope

Ordinal scale +
binary for
geographic
scope

Ordinal scale +
binary for
geographic
scope

Ordinal scale +
binary for
geographic
scope

Binary +binary
on geographic
scope

Ordinal scale +
binary for
geographic
scope

Ordinal scale

usb

%

usb

usD

0 - No measures

1 - Recommend closing
2 - Require closing

0 - Targeted

1- General

0 - No measures

1 - recommend closing
2 require closing

0 - Targeted

1- General

0- No measures

1 - Recommend cancelling
2 - Require cancelling

0 - Targeted

1- General

0 - No measures

1 - Recommend closing
2 - Require closing

0 - Targeted

1- General

0 -No COVID-19 public information campaign
1 - COVID-19 public information campaign

0 - Targeted

1- General

0 - No measures

1 - recommend movement restriction
2 - restrict movement

0 - Targeted

1 - General

0 - No measures

1 - Screening

2 - Quarantine on high-risk regions

3 - Ban on high-risk regions

Value of fiscal stimuli, including spending or tax
cuts

Value of interest rate

Value of new short-term spending on health

Value of investment
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Metadata schema for publication

Artibute Name
id

pub_type

pub_name
peer_reviewed
title

doc_type

author

author_full

insititute

nation
keyword

keyword_plus
language
abstract
cite_num
month

year

doi

url

research_areas

Description Data Format
An ID we designed asa primary key for Domain . .
publication. integer (primary key)

Publication Type, such as J=Journal; B=Book;

S=Series; P=Patent; C=Conference. string
Publication Name or Conference Title. string
Peerreviewed ornot. boolean
Document title. string
Document types, including Review, paper, news,

etc. .
(https://ima ges.weboﬂ<now|edge.c:om/imc:ges/hSmng
elp/WOS/hs_document_type.html)

Author namesin short. string list
Full name for all authors. string list
A name list. string list
A country list, no duplication. string list
Author Keywords. string list
Keywords Plus. Index terms automatically string list
generated from the titles of cited articles. 9
Language of content for document. string
Abstract content. string
Cited Reference Count, The number of cited integer
reference.

Publication Date in month scale. integer
Yearpublished, a four-digit year or a range of integer
years.

Digital Object Identifier. string

A link to find orginal document source or pdffile. url

Research area of the source publication. A
publication may have more than oneresearch
areaq.
(https://images.webofknowledge.com/images/h
elp/WOS/hp_research_areas_easca.html)

string list

Example
1

J

LANCET
TRUE
Clinicalfeatures of patientsinfected with 2019 novel coronavirusin Wuhan, China

Article

Huang, CL; Wang, YM; Li, XW;Ren, LL; Zhao, JP; Hu, Y; Zhang, L; Fan, GH; Xu, JY; Gu, XY; Cheng
1S;Yu,T; Xia, JA Wei, Y; Wu, WJ; Xie, XL; Yin, W; Li, H; Liu, M; Xiao, Y; Gao, H; Guo, L; Xie, JG;
Wang, GF; Jiang, RM; Gao, ZC; Jin, Q; Wang, JW; Cao, B

Huang, Chaolin; Wang, Yeming; Li, Xingwang; Ren, Lili; Zhao, Jianping; Hu, Yi; Zhang, Li; Fan,
Guohui; Xu, Jiuyang; Gu, Xiaoying; Cheng, Zhenshun; Yu, Ting; Xia, Jiaan; Wei, Yuan; Wu,
Wenjuan; Xie, Xuelei; Yin, Wen; Li, Hui; Liu, Min; Xiao, Yan; Gao, Hong; Guo, Li; Xie, Jungang;
Wang, Guangfa; Jiang, Rongmeng; Gao, Zhancheng; Jin, Qi; Wang, Jianwei; Cao, Bin

Jin Yintan Hosp; Chinese Acad Med Sci; CapitalMed Univ; Huazhong Univ Sci & Technol; Jin
Yintan Hosp; Chinese Acad Med Sci; Tsinghua Univ; Chinese Acad Med Sci; Wuhan Univ; Jin Yin
tan Hosp; Jin Yin tan Hosp; Jin Yin tan Hosp; Jin Yin tan Hosp; Jin Yin tan Hosp; Huazhong Univ
Sci & Technol; Chinese Acad Med Sci; China Japan Friendship Hosp; Chinese Acad Med Sci &
Peking Union Med Coll; Peking Univ First Hosp; CapitalMed Univ; Peking Univ Peoples Hosp;
Chinese Acad Med Sci; Tsinghua Univ Peking Univ Joint CtrLife Sci

PeoplesR China

EAST RESPIRATORY SYNDROME; INFLAMMATORY CYTOKINES; SARS

English

Background Arecent cluster of pneumonia casesin Wuhan, China, wascausedby a....
37

2

2020

10.1016/S0140-6736(20)30183-5

http://doi.org/10.1016/50140-6736(20)30183-5

General & Internal Medicine
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Industry

Web search and artificial
intelligence

Electric automobile

Category and Stocks

Top Stock

Date
2020/2/28

Consumer Electronic Jﬂ".'l' -I- ri

Social network

Software service

D

E-commerce and clo [ (1T

E-commerce and clo DG-I-'
Ope
High

Daily chemical

Retail

Professional retail

Pharmaceutical

Nan

2020/3/2
2020/3/3
2020/3/4
2020/3/5
2020/3/6
2020/3/9

W
Clos 2020/3/10

Communication .f‘!"'.d] i 2020/3/11

Food and Beverage

Vo

Semiconductor Mat¢
Equipment

Industrial measuring instrumi

Electronic ceramics

Virtual instrument

Laser

 2020/3/12
— 2020/3/13

Industrial Machine Vision

2020/3/16
2020/3/17
2020/3/18
2020/3/19
2020/3/20

Open

629.7
711.26
805
763.96
723.77
690
605.39
659.43
640.2
580.89
595
469.5
440.01
389
374.7
438.2

Industry

High
690.52
743.69
806.98
766.52
745.75
707
663
668
653.58
594.5
607.57
494.87
471.85
404.86
452
477

Top Stock

Low
611.52
686.67
716.11
724.73
718.07
684.27

605
608
613
546.25
502
442.17
396
350.51
358.46
425.79

Close
667.99
743.62
745.51

749.5
724.54
703.48

608
645.33
634.23
560.55
546.62
445.07

430.2
361.22
427.64
427.53

ESIF AIr QUAIlTY ClusTer, April 23, 2020

Industry

Adj Close

667.9899902
743.6199951
745.5100098
749.5
724.539978
703.4799805
608
645.3300171
634.2299805
560.5499878
546.6199951
445.0700073
430.2000122
361.2200012
427.6400146
427.5299988

T

Top Stock

i MCD

Volume
24564200
20195000
25784000
15049000
10852700
12662900
17073700 eGrow
15594400SGNE
13322500
18909100
22640300
20489500
23994600
23786200
30195500
28247200

ESV
R T
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orld wide spreading

Number of Confirmed Cases (2020-01-15)

1000.000

) 1,000

1
. e




spred

ding in the U.S.

Heatmap of the Confirmed Cases on Jan. 27, 2020

Data and visual analytics provided by NSF Spatiotemporal Innovation Center.

ESIP Air Quality Cluster, April 23, 2020
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New Confirmed Cases (in the Past Week)

2 5 100 2

o 2/3/20 &

https://aatishb.com/covidirends/

Trajectory of COVID-19 Confirmed Cases (2/2/20)

China (Mainland)
L]

1000 2 5 10k 2

Total Confirmed Cases

ESIP Air Quality Cluster, April 23, 2020

; The Pike: How long it takes®e

5 100k 2 5 M

‘ Logarithmic Scale v
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400

w2 Confirmed Cases by Country/Region

coronavirus.lpoint3acres.com/en
200

2
2
2
2
0
0
0
0

0
0

[=]

China

Hubei, China

Qutside Hubei, China

Japan

Korea, South

us

France

Canada
Germany
Iran
ltaly
Spain

United Kingdom

Spatiotemporal Dynamics
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(&} & github.com/stccenter/COVID-19-Data 3 Q e :
3t apps [ CWNinternational.. [ GMU - Blackboard 5 Email - Student @ GMU- Mason Mo.. & GMU-VCLzVirtu.  # GMU-PatriotWeo [l Time Series Server.. >
O stecenter / COVID-19-Data @Watch~ | 2 || Hstor |5 | YRk 1 I—Ch ina
<3 Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security 0 Insights Clty—lel"fEl—da Il}r

COVID-19 related virus data, environmental data and policy

F——Province_level_daily
L—Province_level_summa ry

Branch: master v New pull request Create new file =~ Upload files | Find file Clone or download ~ I—G | ] tl a3 |

< 46 commits ¥ 1branch [ 0 packages > 0 releases 12 1 contributar

|
|  p——City_level_summary
|
|

Cloud User auto push at 2020-04-23 00:32:10 Latest commit c££6172 4 hours ago | |—ED un t I'}" | E"‘-"'El d ai |},|
B Australia auto push at 2020-04-22 18:44:39 10 hours ago |
b——country_level_summary
| Canada auto push at 2020-04-22 18:44:39 10 hours ago I U SJ&,‘
I China auto push at 2020-04-22 18:44:39 10 hours ago
I Global auto push at 2020-04-22 18:44:39 10 hours ago I:GLI nt"'rr—l eve |—d 2l | l.ll'll
i Policy/US_Policy auto push at 2020-04-23 00:32:10 4 hours ago I—':CI-LI I'It"l,-f_|E".."E|_5LI mmary
mus auto push at 2020-04-22 18:44:39 10 hours ago |—5tEItE' level dai |}.-
[E) README.md Update README.md 7 days ago St
L——state_level_summary
[E auto_commit.py Update auto_commit.py 9 days ago

README.md

STC COVID-19 Dataset

This data repository stores COVID-19 virus case and related natural and social factors (e.g. environmental observation, policy

index) in multi-scale based on ISO standard.

Data Organization

O T T SRR N SN [RUUPNY RO JRPRRIN TR N0 R SRR 1F S T

PR SN N SO PR S-S,

. - 2 e =

https://github.com/stccenter/COVID-19-Data
ESIP Air Quality Cluster, April 23, 2020
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3. Policy and Administrative
Response

https://covid-19.stcenter.net/index.php/data-access/
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~“Lockdown of countries

Travel ban on 01/23/2020in Wuhan:

Case Importations

The travel quaran tine of Before Wuhan Travel Ban After Wuhan Travel Ban
Wuhan de_loyeq the | _— Japan
ov erallepidemic e
progression by only 3to 5 .
daysin Mainland Ching, Shanghai
but has a more marked -
. . Korea, Rep.
effect at the international .
SCO |e Taiwan
Wuhan Rest of
Korea, Rep. Mainland
China
USA
Malaysia
Singapore
Australia TR
alaysia
1EH Australia
Singapore Vietnam
Vietnam - Philippines
7 Indonesia
Indonesia B
mmmu Cambodia Zhuhai RS
Rest of Main- UK Hangzhou UK
land China UAE . Canada
Shenzher Philippines Xiamen Germany
Zhuhai
== ot e
Shanghai g‘gr':]any Sanya gra::‘r!]ce
Qingdao — ﬁ:@sla Kennitng Rest of
Rest of World
World

L =0
Chinazzi, M., Davis, J.T., Ajelli, M., Gioannini, C., LIERSVEWaIRy&rester,Apohei, 220Mmu, K., Rossi, L Sun, K.

The effect of fravelrestrictions on the spread of the 2019 nov el coronavirus (COVID-19) outbreak. Science. *

WAL
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COVID-19 Policy Index Value (2020-01-01)

0y

100

B3G Working Paper Series
e her At =10

Variation in government - =0
responses to COVID-1%

BSG-WP-2020/031
sion 4.0

Data collection and policy index standzrd by Blavatnik School of Government, Umiversity of Oxford.
Data process and visualization by NSF Spatiotemporal Innovation Center

ESIP Air Quality Cluster, April 23, 2020




through the
lens of social
media during
the COVID-
19 Crisis

COVID-19
research:
Geographer
tracks movement
with Twitter data
https://www.sc.ed
u/uofsc/posts/202
0/04/covid_impac
t twitter_data_air
_traffic.php

03/21 — 03/22, 2020

03/22 — 03/23, 2020

B 2

03/23 — 03/24, 2020

R — ..’.tﬁ_-i;\.‘ »

e S



4/23/2020

COVID-19 Policy Index Value (2020-03-01)

Data collection, process and visualization by NSF Spatictemperal Innovation Center.

ESIP AIr Quality Cluster, April 23, 2020
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Mobility change

International

Mobility Change Over Time in Selected States

12
a 10
8
£ H
- 2 6
o =}
2 =
4
2
M 0
T : : : . : : : &
g & 5 4 $ 5 3 s g N y &
$ § § & & # & $ £ & §
Descartes = United States — Iran ’ E:gg artes
Labs = Singapore —— |ndonesia
© 2020 descarteslabs.com,/mobilit

—— Hong Kong

arteslabs.com/mobility

—— Malaysia

ESIP Air Quality Cluster, April 23, 2020
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¢ Where America Didn’t Stay Home Even as the Virus Spread

www stcenter net
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When average distance traveled first fell below 2
miles

(BINEEEE] ver 10 Mer2d Mar2e  ([EESINEERD

Data is through March 26. Only weekdays were counted,
because almost everyone traveled less on weekends.
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https://geods.geography.wisc.edu/covid19/physical-distancing/ 34
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Los Angeles County

Retail & recreation Grocery & pharmacy Parks

-51% compared to baseline -27% compared to baseline -48% compared to baseline
+80% +80% +80%
+40% +40% +40%
Baseline Baseline —"—’_"’/\\_\ Baseline
~40% -40% -40%
-80% -80% -80%
Sun Feb 16 Sun Mar 8 Sun Mar 29 Sun Feb 16 Sun Mar 8 Sun Mar 29 Sun Feb 16 Sun Mar 8 Sun Mar 29
Transit stations Workplace Residential
-54% compared to baseline -41% compared to baseline +17% compared to baseline
+80% +80% +80%
+40% +40% +40%
Baseline Baseline Baseline #» ""'/\r-\
-40% M\_ -40% V_‘_———\z\_, -40%
-80% -80% -80%
Sun Feb 16 Sun Mar 8 Sun Mar 29 Sun Feb 16 Sun Mar 8 Sun Mar 29 Sun Feb 16 Sun Mar 8 Sun Mar 29

ESIP Air Quality Cluster, April 23, 2020




What does it mean to the economye

ESIP Air Quality Cluster, April 23, 2020
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Foursquare visit data

California, all ages, essential+non, Visits %

200
130
#
2100
a
>
50
0
Sun Mar 1 Tue Mar 3 Thu Mar 5 Sat Mar 7 MonMar 9  Wed Mar 11 Fri Mar 13 SunMar15  TueMar17  ThuMar19  SatMar 21 Mon Mar 23 Wed Mar 25
Date

& Fast Food Restaurants Gas Stations  # Big Box Stores

- Food Shops & Services - Grocery ¥ Qutdoors & Recreation

ESIP Air Quality Cluster, April 23, 2020

Fri Mar 27

- School

SunMar 20 Tue Mar 31 Thu Apr 2

Drug Store & Convenience Store

v 09 8D

Sat Apr 4
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ho's freezing hiring from coronavirus

 Industries with most hiring freezes & lQyoffs (tracking 6309 companies)

0 1(I)0 ZEIJD 3[|)0 4(I}O 5[|]0 6(|)O ?ll)O 8(I}O

. o
Educational Institution- | 64%
Retail B s

Marketing &Advertising— - 60%
Real Estate- I 59% freeze or layoff
Automo’[ive- I 57% freeze or layoff
J 6%

Energy -
Consumer Goods _ l 53%
Manufacturing_ . 53%
Consumer Services - l 53%
Consumer Tech - B 9%
Media & Entertainment— . 4LT7%
Non-Profit - I £,7% freeze or layoff
Busiess Sofvere - B o
Consulting & Services _ - 45%
Financial Services - W
- -

Food & Dining_ . 41%
Productivity Soﬁware_ . £1%
| R

Communications - I £,0% freeze or layoff
Agriculture -I 37% freeze or layoff
)

Education Software - I 33%
Government & defense - 31% freeze or layoff

Legal -. 30% freeze or layoff
[l Hiring Hiring freeze
O ANl UAIlY CIUSIET, APITILS, LULU

Travel & Transpaortation -

B Layofis

4/23/2020
Reference: hitps://candor.co/hiring-freezes/
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February Total Accumulativ e Total

Local Financial Income Amount  Increase fromlast month (%) Amount Increase fr%zr)wlos’r month
HubeiProvince 3.7 -98.5 486.3 -31.3
Hainan Province 24.1 -58.8
Xinjiang Uygur Autonomous
Region 35.3 -50.2 168.4 -27.2
Shanxi Province 109 -39.9 391.3 -26.6
Jilin Province 39.9 -39.7 174.1 -12.7
Heilongjiang Province 53.8 -38.3 185.3 -25.1
Inner Mongolia Autonomous
Region 88.1 -38.3 306.5 -20.2
Chongging 79.8 -36.7 327.1 -12.4
Tianjing 21 -31.1 383.6 -6.1
Henan Province 188.2 -30 620.2 -11
Shanxi Province 941 -27.5 394.7 -22.8
Guangdong Province 519.5 -27.1 2241.7 -7.8
Liaoning Province 140.6 -25.2 460 -11.6
Guangxi Zhuang Autonomous
Region 82.7 -24 293.2 -7.6
Sichuan Province 193.5 -22.4 662.1 -7.3
Fujian Province 156.5 -21 561.2 -7.7
Shandong Province 316.4 -20.6 1141.2 -6.2
Hunan Province 163.6 -19.4 474.7 -7
Anhui Province 189.4 -19 564.7 -6.2
Gansu Province 38.4 -18.9 135.6 -4.7
Jiangsu Province 521.1 -16.2 1690.4 -4.5
Guizhou Province 100.7 -15.7 310.5 -0.5
HebeiProvince 204.1 -13.4 585.8 -12.3
Jiangxi Province 175.2 -12.7 499.1 -1.6
Shanghai 536.4 -11.8 1606.9 -4.9
Yunnan Province 123.4 -10 359.4 2.3
Beijing 284.7 -6.6 1041.4 -6.5

Zhejiang Province 569.3 -1.3 1650 2.8



4. Geospatial Impact &
Visual Analytics

https://covid-19.stcenter.net/index.php/data-access/

https://www .stcenter.net/

ESIP Air Quallity Cluster, April 23, 2020 ©
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China Monthly Mean Radiance of 2020 February
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Wuhan_Monthly Mean Night Light Radiance of 2019 December Wuhan_Monthly Mean Night Light Radiance of 2020 February
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~=Monthly Average Night Light in China
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A Monthly Average NTL Radiance of Each Province during the Pandemic
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Decrease in NL of commercial centers

“Relation between GDP and night light

Relation between GDP and NL

60

Decrease in GDP
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Data and visual analytics provided by Qian Liu and Zhiran Zhang, NSF Spatiotemporal Innovation Center.
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Heatmap of the NO2 Emission on Jan. 01, 2020
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“SFDaily average AQI time series of China

www stcenter.net

from using ground-based observation

China AQl trend before and during the COVID-19
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Monthly average AQI of China

Monthly Average AQI of Each Province in China during the Pandemic
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« A small increase in long-term exposure to PM2.5 leads to a
large increase in COVID-19 death rate, with the
magnitude of increase 20 times that observed for PM2.5
and all cause mortality

(
).

e Pollution made COVID-192 worse. Now, lockdowns are
clearing the air

(

ESIP Air Quality Cluster, April 23, 2020



https://projects.iq.harvard.edu/files/covid-pm/files/pm_and_covid_mortality.pdf
https://www.nationalgeographic.com/science/2020/04/pollution-made-the-pandemic-worse-but-lockdowns-clean-the-sky/
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8§19 Temperature, Humidity and Precipitation
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Visual Analytics Conducted by Qian Liu, NSF Spatiotemporal Innovation Center
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~Temperature impact
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10 000
untries reporting cases

Average 2-meter Temperature (Celsius) for Jan-Feb 2020 (ERA-5)

* It is found that the
average temperature
in February at Wuhan in
January 2020 and other
affected area in
February 2020 was in
the range of 5-11°C or
41-52 °F and relative
humidity (RH) was in the
range of 47-79%. This
temperature and
humidity distributions
are found highly similar
iNn those severely
affected areas.

Wang, J., Tang, K., Feng, K.4nd v,

and high humidity reduceth@ﬁh
28sR02651767.




5. Modeling and Simulations

https://covid-19.stcenter.net/index.php/methods/

https://www.stcenter.net/

ESIP Air Quality Cluster, April 23, 2020
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&y - How to control the spreading?
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@he Washington Post

Democracy Dies in Darkness

distancing usually works best of all. Below is a comparison of your

results.

Free-for-all Attempted quarantine Moderate distancing Extensive distancing

VPPN

,March 14, 2020,
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https://www.washingtonpost.com/people/harry-stevens/
https://www.washingtonpost.com/people/harry-stevens/
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

/;

‘\otem Por,,

www.stcenter.n

S, - e
ey ddy

Households in Miami

2860000

2858000

UTM Y-Coordinates
¥ ¥ ¥ B
§ § 8 ¢

3
&
g

2846000

2844000

567500 570000 572500 575000 577500 580000 582500 585000 587!

UTM X-Coordinates

\

Workplaces in Miami

po’ren’riol ABM on COVIDI19

Schools in Miami

}

Kang, J. Y., Aldstadt, J., Michels, A., Vandewalle, R., & Wang, S. (2019, November). CyberGIS- me'ﬁerl 9
| flug@t&g@m g;eS}oRprlle’g)ci%ngs of the 2n

explicit agent-based modeling: a case study
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~=-HUMAN IMPACT —Urban mobility
« A modified SIR model

.. * They find:

» To temporarily bring
urban mobility down
has a bigimpact on

the disease spreading
dynamics. It can
: increase the fraction of
ferevan g people escaped from
the disease from 12%
to 24%.

O S——— * To completely block all
flow fo and from
e popularlocations e.g.
ek A city centerand
shopring malls can
resultin around half of
(0} Vs " N I O the populationremains
3 ™ B susceptible, effectively
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confracting the

infection!
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https://towardsdatascience.com/modelling-the-coronavirus-epidemic-spreading-in-a-city-with-python-babd14d82fa2
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~“Humidity impact

Temperature versus humidity plot for cities with COVID-19 outbreaks
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Sajadi, M.M., Habibzadeh, P., Vintzileos, A., Shokouhi, S., Miralles-Wilhelm, F. and Amoroso, A;QZO Bmp

latitude analysis to predict potential spread and seasonality for COVID-19. Available at SSRN 3
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—tockdown of countries

International travel and border control measures :

The research estimated that the travel lockdowns enforced by the Chinese
government averted 70.5% (95% CI. 68.8 to 72.0%) of these cases.

During the first three and a half weeks of implementation, the trav el restrictions
decreased the daily rate of exportation by 81.3% (95% Cl: 80.5 to 82.1%) on
average.

ily ri i Risk of initial ex tion even
A1 Daily risk of exportation 1 B1 - C 01 sk of initial exportation event
Enforcement of lockdow N 0.09 Enforcement of lockdown
0.8 \ 0.08
2 2007
=z 0.6 1 V= % 0.06
g 8 §005
g 0.4 1 09_ 09_ 0.04
0.03
0.2 0.02
0.01
0 0
20200920 200220 OO OO D D S ISR RS R TN T S O IS PSSP OISR
Qb’\.\o’\\v:\.\w\,g;\qgo’\@'\oﬁ{bﬂ\\ﬂ@%%ﬂ@%%\%v%%%mn QQ):\\Q:\\b‘:\\%:\!{,V\ q’b:\@:\&a&w\\n\%w@n,@%%n&%%fu\,& ST o o o Q,bﬂ/é\ﬂ:\ \ﬁ’@”\qﬂ’@%%ﬂ’@”&”’,@”
RV R R N NN NNV V¥ VRV PRV PRV VN VNV Vv Vv v ¥ NN N AN SN SN SN NN
Date Date Date
D50 g No travel lockdown 50 Travel lockdown F 50- Cases averted by travel lockdown
» @ v 3 )
@ 2 I Incubation 2 I incubation
8 401 8 404 Symptomatic 8 401 Symptomatic
- Ee) Enforcement of lockdown Ee) Enforcement of lockdown
Q @ [}
5 30 5 30 530
Qo Qo o
x x x
[} (] [
5 201 5 201 5 201
g > “ >
£ 10 1 € 10 1 € 101
=3 =] =
Z =z Z
0 o 0 o » 0
120191010108 43 o o 40 o D D D 900,08 0.0 3 R B D D 1252101010 1010 4 1 o 3 I o D
AR W A 0 oY QVRN 1 Y VN X Y WY A ) (D o QU o GV ol Y (Y O R RN ol @ o QN 5 g\
RV VR R N N NV SN VN vV P ¥ NV RV N NN NNV ¥ NN TN TSN
Date Date Date =
y A v, B B
Am f

Reference :Wells, C.R., Sah, P., Moghadas, S.M., Pandey, A., Sh A.Wang. Y,. Wang, Z., Meyerg, L.A., Singer, nd Galvani, A.P., 20%?0 2 AN
border control measures on the global spread of the novel 201 pﬁWr@ﬁJ@}H@k@ﬂd&%%g?&pF# i@joﬂbi@odemy of kiences.




%%%fglv\odelmg & Simulatfion: Support policy
and decision making and

» Public Health Pandemic Model

» Lockdown, social distance and other policies, orders
» Climate/Weather correlation

« Culture and regional correlation

« Social Impact

« ECOonomic development

* Energy impact

« Supply chain and global/regional/local logistic flow
» Resilience plan

* Risks

« ACcuracy

ESIP Air Quality Cluster, April 23, 2020
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