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

https://www.stcenter.net/

https://covid-19.stcenter.net/
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w w w.stcenter.netWhat is the Novel Conorovirus (COVID-19)

1. An outbreak from Wuhan in December, 2019

• Resulted from a new respiratory virus

• 2019 Novel Coronavirus  or COVID-19 

• Part of the coronavirus family, which includes SARS, MERS

2. Could cause respiratory illness, sometimes severe pheumonea

3. A new or novel coronavirus 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 China, Italy, India, U.K., France, Iran, Spain, and most states 

of the U.S. 

https://intermountainhealthcare.org/blogs/topics/live-well/2020/01/what-is-coronavirus-(covid-19)-and-how-can-i-prepare,-q-,/
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• Droplets & Airborne
• Between people who are in close contact with one another (within 

about 6 feet).

• Through respiratory droplets produced when an infected person 
coughs, sneezes or talks.

• These droplets can land in the mouths or noses of people who are 
nearby or possibly be inhaled into the lungs.

• Touch surface with the virus 

• Unconfirmed
• Animals/Pets

• Sewage system (found the virus there)

• High Temperature and humidity may slow down transmission

• Flies

• Drinking water (not found the virus there from system)

• Existing length on surface
• From hours to days 

https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-
implications-for-ipc-precaution-recommendations
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What symptoms would infected people 
develop? 

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html

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

• Bluish lips or face
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• Clean hands often (wash with water/soap for 20 seconds after 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

• Clean and disinfect frequently touched surfaces daily 

• Cover coughs and sneezes

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
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https://www.weforum.org/agenda/2020/03/coronavirus-recovery-what-happens-after-covid19/

https://wwwnc.cdc.gov/eid/article/26/7/20-0282_article

https://wwwnc.cdc.gov/eid/article/26/7/20-0282_article
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A Spatiotemporal Rapid Response



ESIP Air Quality Cluster, April 23, 2020 

2. Data Collection: A 
Grand Challenge
https://covid-19.stcenter.net/index.php/data-access/

https://www.stcenter.net/

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

W orld Health Organizat ion (W HO): https://w ww.who.int/

DXY.cn. Pneumonia. 2020. http://3g.dx y .cn/new h5/v iew /pneumonia.

BNO New s: https://bnonew s.com/index .php/2020/02/the-latest -coronavirus-cases/

National Health Commission of the People’s Republic of China (NHC):
http://w ww.nhc.gov.cn/x cs/yqtb/list_gzbd.shtml

China CDC (CCDC): http://w eekly.chinacdc.cn/new s/TrackingtheEpidemic.htm

Hong Kong Department of Health: https://w ww.chp.gov.hk/en/features/102465.html

Macau Government: https://w w w.ssm.gov.mo/portal/

Taiw an CDC: https://sites.google.com/cdc.gov.tw /2019ncov/taiw an?authuser=0

US CDC: https://w ww.cdc.gov/coronavirus/2019-ncov/index .html

Government of Canada: https://w ww.canada.ca/en/public-
health/serv ices/diseases/coronavirus.html

Australia Government Department of 
Health: https://w ww.health.gov.au/new s/coronavirus-update-at-a-glance

European Centre for Disease Prevent ion and Control 
(ECDC): https://w ww.ecdc.europa.eu/en/geographical-dist ribut ion-2019-ncov-cases

Minist ry  of Health Singapore (MOH): https://www.moh.gov.sg/covid-19

Italy  Minist ry of Health: http://www.salute.gov.it/nuovocoronavirus

1Point3Arces: https://coronavirus.1point3acres.com/en

W orldoMeters: https://w ww.worldometers.info/coronavirus/

Alabama Public Health
Alaska Department of Health and Social Services

Arizona Department of Health Services
Arkansas Department of Health
California Department of Public Health

Colorado Department of Public Health & Environment
Connecticut State Government

Delaware Health and Social Services
Government of the District of Columbia
Florida Department of Health

Georgia Department of Public Health
Hawaii Department of Health

State of Idaho
Illinois Department of Public Health
Indiana State Department of Health

Iowa Department of Public Health
Kansas Department of Health and Environment

Kentucky Cabinet for Health and Family Services
Louisiana Department of Health
Maine Center for Disease Control & Prevention

Maryland Department of Health
Commonwealth of Massachusetts

State of Michigan
Minnesota Department of Health
Mississippi State Department of Health

Missouri Department of Health & Senior Services
Montana Department of Public Health and Human 

Services
Nebraska Department of Health and Human Services
Nevada Department of Health and Human Services

New Hampshire Department of Health and Human 
Services

New Jersey Department of Health
New Mexico Department of Health
New York State Department of Health

New York City Department of Health
North Carolina Department of Health and Human 

Services
North Dakota State Government
Ohio Department of Health

Oklahoma State Department of Health
Oregon Health Authority

Pennsylvania Department of Health
Rhode Island Department of Health
South Carolina Department of Health and 

Environmental Control
South Dakota Department of Health

Tennessee Department of Health
Texas Department of State Health Services
Government of Utah

Vermont Department of Health
Virginia Department of Health

Washington State Department of Health
West Virginia Department of Health & Human Resources
Wisconsin Department of Health Services

Wyoming Department of Health

Sources used by BNO and JHU CSSE USA admin1/2 level European admin0/1/2 level

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/


ESIP Air Quality Cluster, April 23, 2020 
12

w w w.stcenter.net Reporting delima

• Accuracy

• Timely

• Sources, 

• Languages

• Culture

• No symptoms

• Lack of testing case

• Death counted as other disease
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• Space and Place

• Scales (by admin level)
• admin0 - 1 country level (global)

• admin1 - N state/province level (USA, CHINA, ITALY, 
FRANCE, SPAIN, CANADA, etc.)

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

• Variables 
S X T X [

(confirmed, death, recovered, tested) + 

(news, policy) + 

(temperature, humidity, precipitation, air quality)]

Time 
(Date)

Spatial
Admin0 

(country/region)
Admin1 

(state/province)
Admin2 
(county/city)

Variables
confirmed cases, 

social-economic, 
environment, etc

admin0 admin1 admin2
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Georeferenced Data Coverage 
Exploration
(by country# @4/10/2020 10am)

Data Attribute Admin0 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+

Other Data Description Collected Item

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)
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Main Table of all attributes

Attribute 
Name

Description Data 
Format

ID CONSTRAINT id PRIMARY KEY 
of table.

id

Date Date of cases number 
updated, daily.

date

iso3 ISO 3166-1 alpha-3 codes are 
three-letter country 
codes defined in ISO 3166-1, 
part of the ISO 3166 standard 
published by 
the International 
Organization for 
Standardization(ISO)

v archar(3)

admin0_na
me

Name of the country or 
region for admin 0 lev el.

string

confirmed The number of confirmed 
cases from official data 
sources.

integer

death The number of death cases 
from official data sources.

integer

recov ered The number of recov ered 
cases from official data 
sources.

integer

temperatur
e

Av erage temperature for 
research area (F).

float

humidity Av erage humidity for 
research area (F).

float

Attribute 
Name

Description Data 
Format

ID CONSTRAINT id PRIMARY KEY of table. id

Date Date of cases number updated, daily. date

iso3 ISO 3166-1 alpha-3 codes are three-
letter country codes defined in ISO 
3166-1, part of the ISO 3166 standard 
published by the International 
Organization for Standardization (ISO)

v archar(3)

admin0_nam
e

Name of the country or region for 
admin 0 lev el.

string

admin1_hascHierarchical administrative subdivision 
codes (HASC), codes to represent 
names of country subdivisions, such as 
states, prov ince, regions.

string

admin1_nam
e

Name of the state (e.g. USA) or 
prov ince (e.g. China) or region (e.g. 
Italy) for admin 1 lev el.

string

confirmed The number of confirmed cases from 
official data sources of admin1.

integer

death The number of death cases from 
official data sources of admin1.

integer

recov ered The number of recov ered cases from 
official data sources of admin1.

integer

temperature Av erage temperature for research 
area (F).

float

humidity Av erage humidity for research area (F). float

Attribute Name Description Data 
Format

ID CONSTRAINT id PRIMARY KEY of 
table.

id

Date Date of cases number updated, 
daily.

date

iso3 ISO 3166-1 alpha-3 codes are 
three-letter country 
codes defined in ISO 3166-1, part 
of the ISO 3166 standard 
published by the International 
Organization for 
Standardization(ISO)

v archar(3)

admin0_name Name of the country or region for 
admin 0 lev el.

string

admin1_hasc Hierarchical administrative 
subdivision codes (HASC), codes 
to represent names of country 
subdivisions, such as states, 
prov ince, regions.

string

admin1_name Name of the state (e.g. USA) or 
prov ince (e.g. China) or region 
(e.g. Italy) for admin 1 lev el.

string

admin2_hasc A local key for specific area for high 
level scale records (e.g. FIPS for USA 
county).

string

admin2_local_k
ey

A local key for specific area for high 
level scale records (e.g. FIPS for USA 
county).

string

admin2_name Name of the county (e.g. USA) or 
city (e.g. China) or prov ince (e.g. 
Italy) for admin 2 lev el.

string

confirmed The number of confirmed cases 
from official data sources of 
admin2.

integer

death The number of death cases from 
official data sources of admin2.

integer

recov ered The number of recov ered cases 
from official data sources of 
admin2.

integer

temperature Av erage temperature for 
research area (F).

float

humidity Av erage humidity for research 
area (F).

float

Admin 0 Admin 1 Admin 2

e.g. Australia in Admin 1 level
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Data Source Review & 

Identification

Raw data source

Integrated and 

formatted data 

source

validation

e.g. WHO, State/County CDC in USA

e.g. GitHub (JHU), 1point3acre, BNONEWS

Base map and metadata matching 

and cleaning according designed 
database schema

Write web crawler and 

preprocessing scripts

Data Quality Control

Load processed data 

into Database

create database

Generate Data File into 

GitHub from DB

Not Pass
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News (international)

Category:
cases: cases report;

policy: policy by law;
warning: warning announcement;

rescue: rescue information

others: other categories not considered.

Attribute Name Description Data Format Example

date News publishing date. Date 2020-03-13

continent The continent of reported country. String North America

country Reported country. Global for international scale news. String Canada

iso3_code ISO standard of 3 letter for country identification. String CAN

title Title of the news. String
Canadian Prime Minister’s wife tests 
positive

content The abstract or new main content. String

– Canadian Prime Minister Justin 
Trudeau’s wife tested positive for 
coronavirus after returning from 
London.

source_link A permanent linkage forward to original news sources. url
https://english.sina.cn/news/2020-03-
13/detail-
iimxxstf8650322.d.html?vt=4

category

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.

String Others
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Policy and index

ID Name Description Measurement Coding instructions

S1 School closing
Record closings of schools 
and universities

Ordinal scale + 
binary for 
geographic 
scope

0 - No measures
1 - Recommend closing
2 - Require closing
0 - Targeted
1- General

S2 Workplace closing Record closings of workplaces

Ordinal scale + 
binary for 
geographic 
scope

0 - No measures
1 - recommend closing
2 require closing
0 - Targeted
1- General

S3 Cancel public events
Record cancelling public 
events

Ordinal scale + 
binary for 
geographic 
scope

0- No measures
1 - Recommend cancelling
2 - Require cancelling
0 - Targeted
1- General

S4 Close public transport
Record closing of public 
transport

Ordinal scale + 
binary for 
geographic 
scope

0 - No measures
1 - Recommend closing
2 - Require closing
0 - Targeted
1- General

S5 Public info campaigns
Record presence of public 
info campaigns

Binary + binary 
on geographic 
scope

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

S6 
Restrictions on internal 
movement

Record restrictions on 
internal movement

Ordinal scale + 
binary for 
geographic 
scope

0 - No measures
1 - recommend movement restriction
2 - restrict movement
0 - Targeted
1 - General

S7 International travel controls
Record restrictions on 
international travel

Ordinal scale 

0 - No measures
1 - Screening
2 - Quarantine on high-risk regions
3 - Ban on high-risk regions

S8 Fiscal measures
What economic stimulus 
policies are adopted?

USD Value of fiscal stimuli, including spending or tax 
cuts

S9 Monetary measures
What monetary policy 
interventions?

% Value of interest rate

S10 
Emergency investment in 
health care

Short-term spending on, e.g, 
hospitals, masks, etc

USD Value of new short-term spending on health

S11 Investment in vaccines
Announced public spending 
on vaccine development

USD Value of investment

Hale, Thomas and Samuel Webster (2020). Oxford COVID-19 

Government Response Tracker. Data use policy: Creative Commons 

Attribution CC BY standard.

https://creativecommons.org/licenses/by/4.0/
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Attribute Name Description Data Format Example

id
An ID we designed as a primary key for Domain 
publication.

integer (primary key) 1

pub_type
Publication Type, such as J=Journal; B=Book; 
S=Series; P=Patent; C=Conference.

string J

pub_name Publication Name or Conference Title. string LANCET
peer_rev iewed Peer rev iewed or not. boolean TRUE

title Document title. string Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China

doc_type

Document types, including Review, paper, news, 
etc. 
(https://images.webofknowledge.com/images/h
elp/WOS/hs_document_type.html)

string Article

author Author names in short. string list
Huang, CL; Wang, YM; Li, XW; Ren, LL; Zhao, JP; Hu, Y; Zhang, L; Fan, GH; Xu, JY; Gu, XY; Cheng, 
ZS; 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

author_full Full name for all authors. string list

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

insititute A name list. string list

Jin Yin tan Hosp; Chinese Acad Med Sci; Capital Med Univ; Huazhong Univ Sci & Technol; Jin
Yin tan 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; Capital Med Univ; Peking Univ Peoples Hosp; 
Chinese Acad Med Sci; Tsinghua Univ Peking Univ Joint Ctr Life Sci

nation A country list, no duplication. string list Peoples R China
keyword Author Keywords. string list

keyword_plus
Keywords Plus. Index terms automatically 
generated from the titles of cited articles.

string list EAST RESPIRATORY SYNDROME; INFLAMMATORY CYTOKINES; SARS

language Language of content for document. string English

abstract Abstract content. string Background A recent cluster of pneumonia cases in Wuhan, China, was caused by a …

cite_num
Cited Reference Count, The number of cited 
reference.

integer 37

month Publication Date in month scale. integer 2

year
Year published, a four-digit year or a range of 
years.

integer 2020

doi Digital Object Identifier. string 10.1016/S0140-6736(20)30183-5

url A link to find orginal document source or pdf file. url http://doi.org/10.1016/S0140-6736(20)30183-5

research_areas

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

string list General & Internal Medicine
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57: Category and Stocks

Industry Top Stock Industry Top Stock Industry Top Stock

Web search and artificial 
intelligence

Google  GOOG Autonomous Driving ADAS Israel  MBLY Leisure chain Starbucks SBUX, McDonald's MCD

Electric automobile Tesla  TSLA Connector Amphenol  APH Construction machinery Caterpillar CAT

Consumer Electronics Apple  AAPL
For high-precision semiconductor 
power

AEIS
Pan Casino 
Entertainment

Sands Group LVS

Social network Facebook  FB GPU NVDA Streaming Media Netflix NFLX

Software service Microsoft  MSFT FPGA XLNX
Media and 
Entertainment

Disney DIS

E-commerce and cloud computingAmazon  AMZN Surgical robotics ISRG Tobacco Philip Morris PM

E-commerce and cloud computing(China) Alibaba  BABA Gene sequencing ILMN
Diabetic blood glucose 
meter

Dekang Medical DXCM

Daily chemical Procter & Gamble  PG Education
New Oriental EDU and Good Future 
TAL

Express logistics FedEx FDX

Retail Walmart  WMT Infrared applications FLIR Asset management
Blackstone Group BX, Invesco Group 
IVZ

Professional retail The Home Depot   HD Mobile phone CPU Qualcomm QCOM Functional Drink Monster Drink MNST

Pharmaceutical Pfizer  PFE Video surveillance CPU AMBA (Hikvision China) New Cancer Therapies TSRO, KITE  JUNO, BeiGene BGNE

Communication Comcast  CMCSA Lithography ASML, Netherlands Chemical industry POT, IPI

Food and Beverage Coca-Cola  KO, Budweiser InBev  BUD
Digital-to-Analog Integrated 
Circuits

IDTI and SMTC Automotive Websites ATHM, BITA

Semiconductor Materials and 
Equipment

Applied Materials Technology Corporation  
AMAT

Hotel chain Huazhu Hotel (Hanting) HTHT Travel Services Ctrip CTRP

Industrial Machine Vision Cognex  CGNX Financial sector Berkshire Hathaway BRK Toy Hasbro HAS

Industrial measuring instrument METTLER TOLEDO  MTD 3D technology DDD, SSYS Gene editing EDIT

Electronic ceramics KYOCERA  KYO Aviation & Arms
Boeing BA / Airbus / Rockhill Martin 
LMT / Raytheon / RTN Joint 
Technology UTX

Action Camera GPRO

Virtual instrument KeySight KEYS Gaming
Activision Blizzard (ATVI) and 
Electronic Arts (EA) in the gaming 
industry, and China NetEase (NTES)

Fertilizer service 
provider

AGU

Laser COHR Solar photovoltaic FSLR, CSIQ Oil service National Oil Well NOVz, RIG, ESV

2020/2/28 629.7 690.52 611.52 667.99 667.9899902 24564200

2020/3/2 711.26 743.69 686.67 743.62 743.6199951 20195000

2020/3/3 805 806.98 716.11 745.51 745.5100098 25784000

2020/3/4 763.96 766.52 724.73 749.5 749.5 15049000

2020/3/5 723.77 745.75 718.07 724.54 724.539978 10852700

2020/3/6 690 707 684.27 703.48 703.4799805 12662900

2020/3/9 605.39 663 605 608 608 17073700

2020/3/10 659.43 668 608 645.33 645.3300171 15594400

2020/3/11 640.2 653.58 613 634.23 634.2299805 13322500

2020/3/12 580.89 594.5 546.25 560.55 560.5499878 18909100

2020/3/13 595 607.57 502 546.62 546.6199951 22640300

2020/3/16 469.5 494.87 442.17 445.07 445.0700073 20489500

2020/3/17 440.01 471.85 396 430.2 430.2000122 23994600

2020/3/18 389 404.86 350.51 361.22 361.2200012 23786200

2020/3/19 374.7 452 358.46 427.64 427.6400146 30195500

2020/3/20 438.2 477 425.79 427.53 427.5299988 28247200

Date Open High Low Close Adj Close Volume
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World wide spreading
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Spreading in the U.S. 
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The Pike: How long it takes? 

https://aatishb.com/covidtrends/

https://aatishb.com/covidtrends/
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Spatiotemporal Dynamics 

https://coronavirus.1point3acres.com/en

https://coronavirus.1point3acres.com/en
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Map popularity and server loads?

• Shared by Mr. Dong 
from JHU CSSE 
team for covid19 
dashboard in ESRI 
CHINA Webinar.
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Reporting structure

https://github.com/stccenter/COVID-19-Data

https://github.com/stccenter/COVID-19-Data
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3. Policy and Administrative 
Response
https://covid-19.stcenter.net/index.php/data-access/

https://www.stcenter.net/

https://covid-19.stcenter.net/index.php/data-access/
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Travel ban on 01/23/2020 in Wuhan: 

The travel quarantine of 

Wuhan delayed the 
overall epidemic 
progression by only 3 to 5 

days in Mainland China, 
but has a more marked 

effect at the international 
scale

Chinazzi, M., Davis, J.T., Ajelli, M., Gioannini, C., Litv inova, M., Merler, S., y Piontti, A.P., Mu, K., Rossi, L., Sun, K. and Viboud, C., 2020. 

The effect of travel restrictions on the spread of the 2019 novel coronavirus (COVID-19) outbreak. Science.
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Population 
movement 
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
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4/23/2020 31
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4/23/2020 32
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Mobility change
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Where America Didn’t Stay Home Even as the Virus Spread

https://geods.geography.wisc.edu/covid19/physical-distancing/
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Google Community Mobility Reports
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What does it mean to the economy? 
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Foursquare visit data
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• Industries with most hiring freezes & layoffs (Tracking 6309 companies)

4/23/2020 38

Reference: https://candor.co/hiring-freezes/

https://candor.co/hiring-freezes/
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February GDP in China Shanghai Fanyida Capital Management LLC

Local Financial Income
February Total Accumulative Total

Amount Increase from last month  (%) Amount
Increase from last month  

(%)

Hubei Prov ince 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

Hei longjiang Province 53.8 -38.3 185.3 -25.1

Inner Mongolia Autonomous 
Region 88.1 -38.3 306.5 -20.2

Chongqing 79.8 -36.7 327.1 -12.4

Tianjing 91 -31.1 383.6 -6.1

Henan Prov ince 188.2 -30 620.2 -11

Shanxi Province 94.1 -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 Prov ince 316.4 -20.6 1141.2 -6.2

Hunan Prov ince 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

Hebei Prov ince 204.1 -13.4 585.8 -12.3

Jiangxi Prov ince 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
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4. Geospatial Impact & 
Visual Analytics
https://covid-19.stcenter.net/index.php/data-access/

https://www.stcenter.net/

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


ESIP Air Quality Cluster, April 23, 2020 
41

w w w.stcenter.netEnvironmental Data Collocation

Vector 

Polygon

Raster (grid) Polygon_id Daily air 
quality 
average

… Daily night light 
average

1 float … float

2 …

… … … …

n …
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4/23/2020 42
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Wuhan Night Light Changes before and 
during Pandemic 
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4/23/2020 44

(a) Monthly average NTL radiance of Wuhan before lockdown; (b) Monthly average nighttime light radiance of
Wuhan after lockdown; (c) Difference between (b) and (c); (d) Differences of pixels numbers in the three NTL
categories between first three months of 2020 and Dec. 2019, in Wuhan.
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4/23/2020 45

Monthly average nighttime light radiance of each province and China (lower right corner)
from Dec. 2019 toMar. 2020
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New York Night Light before and during 
Pandemic 



ESIP Air Quality Cluster, April 23, 2020 
47

w w w.stcenter.netRelation between GDP and night light

4/23/2020 47
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4/23/2020 48

AQI based-on ground observations
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4/23/2020 49
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Daily average AQI time series of China 
from using ground-based observation

4/23/2020 50
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4/23/2020 51
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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 
(https://projects.iq.harvard.edu/files/covid-
pm/files/pm_and_covid_mortality.pdf).

• Pollution made COVID-19 worse. Now, lockdowns are 
clearing the air 
(https://www.nationalgeographic.com/science/2020/04/
pollution-made-the-pandemic-worse-but-lockdowns-
clean-the-sky/). 

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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Temperature, Humidity and Precipitation
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• 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℃ or 
41-52 °F and relative 
humidity (RH) was in the 
range of 47-79％.  This 
temperature and 
humidity distributions 
are found highly similar 
in those severely 
affected areas.

Wang, J., Tang, K., Feng, K. and Lv, W., 2020. High temperature 

and high humidity reduce the transmission of covid-19. Available at 

SSRN 3551767.
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5. Modeling and Simulations
https://covid-19.stcenter.net/index.php/methods/

https://www.stcenter.net/

https://covid-19.stcenter.net/index.php/methods/
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• How to control the spreading? 

Agent Based Modeling 

Harry Stevens, March 14, 2020,  

https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

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


ESIP Air Quality Cluster, April 23, 2020 
58

w w w.stcenter.netA potential ABM on COVID19

Kang, J. Y., Aldstadt, J., Michels, A., Vandewalle, R., & Wang, S. (2019, November). CyberGIS-Jupyter for spatially 

explicit agent-based modeling: a case study on influenza transmission. In Proceedings of the 2nd ACM SIGSPATIAL 
International Workshop on GeoSpatial Simulation (pp. 32-35).

• A SEIR model coupled with 

Agent-based Modeling
• Use Miami Influenza 

transmission as test case
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https://towardsdatascience.com/modelling-the-coronavirus-epidemic-spreading-in-a-city-with-python-

babd14d82fa2

• A modified SIR model

• They find:
• To temporarily bring 

urban mobility down 
has a big impact on 
the disease spreading 
dynamics. It can 
increase the fraction of 
people escaped from 
the disease from 12% 
to 24%.

• To completely block all 
flow to and from 
popular locations e.g. 
city center and 
shopping malls can 
result in around half of 
the population remains 
susceptible, effectively 
escaping from 
contracting the 
infection!

https://towardsdatascience.com/modelling-the-coronavirus-epidemic-spreading-in-a-city-with-python-babd14d82fa2
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Sajadi, M.M., Habibzadeh, P., Vintzileos, A., Shokouhi, S., Miralles-Wilhelm, F. and Amoroso, A., 2020. Temperature and 

latitude analysis to predict potential spread and seasonality for COVID-19. Available at SSRN 3550308.
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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 travel restrictions 
decreased the daily rate of exportation by 81.3% (95% CI: 80.5 to 82.1%) on 
average.

Reference :W ells, C.R., Sah, P., Moghadas, S.M., Pandey, A., Shoukat, A., W ang, Y., W ang, Z., Meyers, L.A., Singer, B.H. and Galvani, A.P., 2020. Impact of internat ional t ravel and 
border control measures on the global spread of the novel 2019 coronavirus outbreak. Proceedings of the Nat ional Academy of Sciences.
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Modeling & Simulation: 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

• Economic development

• Energy impact

• Supply chain and global/regional/local logistic flow

• Resilience plan

• Risks

• Accuracy
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