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Daily Updates of Confirmed COVID-19 Cases in China

Daily Updates of Confirmed COVID-19 Cases by Province
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Daily Updates of Confirmed COVID-19 Cases by City
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Source: The project team for mapping story, the Institute of Geographical Science and Resources of the Chinese Academy of Sciences
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The World Map of COVID-19 Cases As of 2/18/2020
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Data source: Ding Xiang Yuan, Real-time virus report ( hitps://ncov.dxy.cn/ncovh5/view/pneumonia)
Mapping tool: QGIS (http://qgis.com)
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Where can we find the data for SARS of 17 years ago?
Source: https://zhuanlan.zhihu.com/p/107292732
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Goal and Objectives

Goal: to provide an information infrastructure for the global study of novel
coronavirus (COVID-19)

Objectives:

O To establish a permanent collection for the COVID-19 study at local, regional
and global levels with information collected and integrated from different
sources

U To facilitate the quantitative research on spatial spread and impacts of COVID-
19 study with advanced methodology and technology

L To promote collaborative research in the COVID-19 study with the cloud
platform

L To promote the use and sharing of data sources in teaching and research with
DataVerse/WorldMap/CDL

U To build the capacity for future collaborative projects
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Teams

The Center for Geographical Analysis (CGA) at Harvard
University. Its core mission is to support research and teaching in all
disciplines across Harvard University with emerging geospatial
technologies.

The China Data Institute, a Michigan based not-for-profit
organization. It aims to promote the use and sharing of China data;
support quantitative research on China in social science, digital
humanity and other research subjects.

The GeoComputation Center for Social Science at Wuhan
University. It promotes the scientific research on the theory and
method of spatial data in scientific research, personnel training,
international cooperation and social practice.

The RMDS Lab is designed to serve a global community of companies
and data scientists, empowering them to reap the benefits of big data,
artificial intelligence, and machine learning.



Tasks

Data collection (WHU)
= Reported data of virus cases at country, province, and city levels
= Migration
= Social media
= New polices and regulations on virus control by China and other countries
= Links to other web sites on related projects
= Related publications
Data integration (WHU and CDI)
=  Maps
= Gov't statistics and Census data
Data report (RMDS, WHU, CDI and CGA)
= Data analysis
= PPTs
=  Workflows
Data distribution (CGA)
= DataVerse for data management at Harvard (http://covid-19.chinadatalab.net)
= Workflow on Spatial Data Lab at Harvard (http://harvard.chinadatalab.org)
= Project description and events on http://chinadatalab.net
Workshops and seminars (CDI, RMDS, WHU and CGA)
= China Data Webinar co-hosted by RMDS and China Data Institute
= Harvard workshop on March 27, 2020, hosted by Harvard Fairbank Center for Chinese Studies



http://covid-19.chinadatalab.net/
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Data Structure of Resources for COVID-19
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Data Sources

Base Map 00-10

Base data
=  Base maps (province, prefecture and county)
=  Census data (population census and economic census)
=  Statistics (province, prefecture and county)
= QOthers
Virus data

O Virus reports from gov’t (country, province and city)

Migration data
O Daily floating population data (Baidu)
O Migration data from census (NBS)

Health facility data
U POl data (AutoNavi)
L Economic Census (NBS)

Social media data
J Weibo
O Twitter

Papers
Reports
Policies and regulations




Daily Confirmed Virus Cases

E - s City_Virus_20200204.xlsx - Excel ? @ - 0O X
HOME INSERT PAGE LAYOUT FORMULAS DATA VIEW Sign in}
s Page Layout Ruler | Formula Bar -) B New Window [ =
E‘ Paak ;[uinmvas S e 4 Hesings % % ZODE‘%Q Hanangean 3 SI-;EIh NE:S
Preview Selection EI Freeze Panes ~ Windows ~ A
‘Workbook Views Show ‘Window Macros A
P2 M S | =+sum(pa:paas) v
E F G AB AC AD AE AF =
1 GbCity City_ CH City _EN Confirm_1 Confirm_2 Confirm_2 Confirm_2 Confirm_2; .
174 4201 B Wuhan 3215 4109 5142 6384 8351
175 4202 EA™  Huangshi 209 252 334 405 509
176/ 4203 +1EF5  Shiyan 177 212 256 291 318
177 4205 BHE Yichang 276 353 392 452 496
178 4206 ZEBETH  Xiangfan 347 441 548 632 735
179 4207 EPME Ezhou 227 278 306 332 382
180 4208 HI[JFT  Jingmen 251 329 345 400 422
181 4209 &M Xiaogan 628 749 918 1120 1452
182 4210 HMF  Jingzhou 287 333 499 613 713
183 4211 #Xm  Huanggang 726 1002 1246 1422 1645
184 4212 f=°th  Xianning 206 246 296 348 384
185 4213 BEMIT  Suizhou 304 384 458 641 706
186 4228 BET 3R Enshitujiazun 87 105 111 123 138
187 4290 EEE{T Hubei (Direct
188 4301 b  Changsha 86 112 125 148 164
189 4302 ™ Zhuzhou 2 25 26 34 38
190 4303 #EiEM  Xiangtan 13 16 19 21 23
191 4304 #PETS  Hengyang 26 30 32 35 39
192 4305 BBFETS  Shaoyang a1 a9 51 55 68
193 4306 FEPEM Yueyang 45 53 70 83 89
194 4307 EfEM  Changde 39 a2 a5 50 56
105 _aane PKSSEERE 7ha - A . . il
) ;e I y
READY i22] M -——— 160%

Data source: Ding Xiang Yuan, Real-time virus report ( hitps://ncov.dxy.cn/ncovh5/view/pneumonia)
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Read the Virus Data: Hubei & Other Provinces
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Data source: Ding Xiang Yuan, Real-time virus report ( hitps://ncov.dxy.cn/ncovh5/view/pneumonia)
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Confirmed Virus Cases by Province As of Feb 16, 2020
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Daily Floating Population of Wuhan As of Jan 23, 2020

Data Source: hitps://gianxi.baidu.com

Floating population from other cities to Wuhan
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Floating population from Wuhan to other cities
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https://qianxi.baidu.com/

Migration Data from 2010 Population Census (> 6 ms & < 5 ys)

Data Source: hitps://china-data-online.com

Migration from other provinces to Hubei
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https://china-data-online.com/

Hospital Data of Wuhan from AutoNavi

Data Source: https://Ibs.amap.com
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Hospital Data Retrieval from AutoNavi

Data Source:

GET POI data from AutoNavi via HTTP API
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Extract POI data in Json format with latitude
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https://lbs.amap.com/

Hospital Data from Economic Census (2004 & 2008)

Locations of general hospitals in Wuhan

Data Source: hitps://china-data-online.com
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https://china-data-online.com/

Population Changes from 2000 to 2010
Data Source: hitps://china-data-online.com
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https://china-data-online.com/

Health Statistics on China Data Online

http://china-data-online.com
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Health Data on China Geo-Explorer

https://china-data-online.com

Data Output
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Yearly Health Statistics

Data Source:

NUMBER OF HEALTH INSTITUIONS
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Yearly Statistical Datasheets

Data Source: hitps://china-data-online.com

Welcome UM Asia Library , your IP is: 141.213.168.252 Today is: 2016-11-20 EST USA

A ALLcHina  Ghine Pala ©allae

ACMR
Home | CDC | Database Demo | Offline Products | Dictionary | Support | Contact | Online Question And Answer | My Account | Logout
v Region y .
Year] 2014 ¥ |To| 2015 ¥ hospital Search In Results |Search Chines
¥ CHINA
 oeome N T S S S ™
[ TIANJIN Hospital Patients (2013) HEBEI PUBLIC HEALTH AND SOCIAL .. 2014
[¥] HEBEI Operation of Hospitals, Health Care Centers TIANJIN PUBLIC HEALTH AND SOCIAL ... 2014
[ SHANXI 20-4 BASIC STATISTICS ON HOSPITALS (2013) BEWING PUBLIC HEALTH AND SOCIAL ... 2014
[Z INNER MONGOLIA 20-5 WORKS OF HOSPITALS (2013) BELING PUBLIC HEALTH AND SOCIAL . 2014
LIAONING

& 18-8 Medical Services of Hospitals in Selected Years FUJIAN PUBLIC HEALTH AND SOCIAL ... 2014
[ JILIN
v

18-9 Medical Services of Hospitals, Institutes of Health and Healt... FUJIAN PUBLIC HEALTH AND SOCIAL ... 2014
[¥] HEILONGJIANG
[ SHANGHAI Number of Hospital Patients & Admissions (2013) GUANGXI PUBLIC HEALTH AND SOCIAL ... 2014
[ JIANGSU Basic Statistics on Hospitals and Health Centers at County Level ... GUIZHOU PUBLIC HEALTH AND SOCIAL ... 2014
[ ZHEJIANG Services in Hospitals by Region GUIZHOU MAIN INDICATORS OF CITIES... 2014
[ ANHUI Percentage of 10 Main Diseases of Inpatients in City Hospitals of... HENAN PUBLIC HEALTH AND SQCIAL ... 2014
[ FUJIAN Hospital Beds and Medical Technical Personnel by City and County ... XINJIANG PUBLIC HEALTH AND SQCIAL ... 2014
[ JIANGXI Hospital Beds and Medical Technical Personnel by City and County ... XINJIANG PUBLIC HEALTH AND SOCIAL ... 2014
[¥] SHANDONG The per capita medical expenses of patients hospitalized in the m... XINJIANG PUBLIC HEALTH AND SQCIAL ... 2014
[ HENAN The per capita medical expenses of patients hospitalized in the m__ XINJIANG PUBLIC HEALTH AND SOCIAL 2014
[ HUBEI Number of Doctors and Hospital Beds Per 10 000 Population by Pref - XINJIANG MAIN INDICATORS OF CITIES... 2014
[ HUNAN Statistics on Visits and Inpatients in Hospitals, Health Stations CHONGQING PUBLIC HEALTH AND SOCIAL 2014
[ GUANGDONG 20-9 Number of Hospital Patients (2013) ANHUI PUBLIC HEALTH AND SOCIAL . 2014
v GUANGXI
c 20-11 Utilization of Hospital Beds at and Above County Level (201.. ANHUI PUBLIC HEALTH AND SOCIAL __. 2014
[# HAINAN
v
[ CHONGQING 20-12 Hospital Beds Usage in Main Year ANHUI PUBLIC HEALTH AND SOCIAL . 2014
[ SICHUAN 20-13 Hospital Beds Usage by Region (2013) ANHUI PUBLIC HEALTH AND SOCIAL . 2014
[ GUIZHOU 20-14 Hospital Beds Usage of Beds of Township Hospitals in Main .. ANHUI PUBLIC HEALTH AND SOCIAL . 2014
[@ YUNNAN 20-15 Hospital Beds Usage of Beds of Township Hospitals by Region... ANHUI PUBLIC HEALTH AND SOCIAL . 2014
[ TIBET Situation of Outpatient and Hospitaliztion Services of Health Ins_. GANSU PUBLIC HEALTH AND SOCIAL . 2014
[¥] SHAANXI ‘ Basic Statistics of Hospitals and Health Centers (2013) GANSU PUBLIC HEALTH AND SOCIAL . 2014
E GANSU : Out-patient Clinics in Hospitals in Medical Institutions (2013) JIANGXI PUBLIC HEALTH AND SOCIAL . 2014

7011 All China Marketing Research Co_Lid. FICPiE050875% Productintroduction Contact Version:4.01



https://china-data-online.com/

Manufacture of Medical Machinery

Data Source: hitps://china-data-online.com

ByTisW. I BT B G Medical diagnosis, care and treatment equipment manufacturing
PR RIS Je o il i Dental equipment and apparatus used manufacturing

S MR S B A B0 Laboratory and medical equipment and apparatus disinfection system

BEy7 AMRE IR R bl i Medical, surgical and veterinary equipment manufacturing
HUbRIG T S s 7 B 8 46 1 i Treatment and Nursing mechanical equipment manufacturing

. NTHELME () A0k artificial organs and plantations (referred) to enter Devices

AP B S ARG Other medical equipment and device manufacturing

Baoshan  Changning Changshu Chongming  Fengxian Hongkou Huangpu Jiading Jingan Kunshan Luwan Minxing Nanhui

2008 Daily and medical rubber products

: 4 2 5 0 3 2 0 14 0 4 0 4 4
manufacturing
200_8 Medical dlagnosl_s, care and treatment 8 0 2 4 9 5 0 12 2 4 2 8 10
equipment manufacturing
2008 Denta} equipment and apparatus used 1 0 1 2 3 1 0 1 0 2 0 4 4
manufacturing
2008 Laboratory and medical equipment and
apparatus disinfection system g § 1 8 § : ‘ 4 g § ’ i §
2008 Medlqal, surgical and veterinary equipment 10 2 6 0 6 3 2 13 0 8 0 8 12
manufacturing
200_8 Treatment and N!Jrslng mechanical 0 2 0 0 3 2 0 il 0 1 0 3 1
equipment manufacturing
2008 amfl_clal organs and plantations (referred) to 3 5 1 0 2 4 0 0 7 0 1 8 2
enter Devices
2008 Other medical equipment and device 1 1 9 5 11 4 0 14 0 6 1 16 7

manufacturing
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Manufacture of Medicines

Data Source: hitps://china-data-online.com
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2008 The original drug manufacturing chemicals
2008 Chemical agent production
2008 Pieces of Traditional Chinese medicine processing

2008 Traditional Chinese Prepared Medicines

2008 Veterinary medicine manufacturing

2008 Biological, chemical and biological products
manufacturing

2008 Sanitation Materials and Medical Articles

Baoshan

15

The original drug manufacturing chemicals

Chemical agent production

Pieces of Traditional Chinese medicine processing
Traditional Chinese Prepared Medicines

Veterinary medicine manufacturing

Biological, chemical and biological products manufacturing

Sanitation Materials and Medical Articles

Changning Changshu Chongming Fengxian Hongkou Huangpu Jiading Jingan
0 12 0 5 1 1 13 0
2 2 1 11 0 0 14 0
0 0 1 1 1 1 4 0
0 2 2 8 0 1 5 1
0 1 0 3 0 0 4 0
1 2 0 17 1 1 3 0

Kunshan

20

13
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Health Care

Data Source:; hitps://china-data-online.com

CReER General Hospital

o = e Traditional Chinese medicine hospital

HE RS s B Combined Traditional Chinese and Western Medicine Hospital

RO BE B National Minority Hospital

LRHERT Specialist Hospital

7 7B Nursing Homes

PABE KAt X BT 5 B Health Centers and Community Medical Treatment Activities

T2 BRI IE 30 Clinics Medical Treatment Activities

THRIAEEH AR EB) Family planning service

A RAETE B)) Maternal and child health service

LR BT AT Bl Specialist service for Disease Control and Prevention

P9 TSI 4 1) K B 5 i B Vaccination for disease prevention and control service

S R Other health services
R Social Security
F-ERARTE T Cadres sanatorium oo st conee s b " .
TR IR 2% Adoption of asylum services 0 : 0
ARSI 24w A No Lodging Social Welfare : ; ;
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Output: The List of Some Data Products From this Project

= Daily reports on virus by city

= Daily reports on virus by province

= Daily reports on virus by country

= City GIS Maps with Daily Virus Data

= Province GIS Maps with Daily Virus Data

= Country GIS maps with daily virus data

= Workflow data analysis with virus data

= Workflow data analysis with social media data

= Matrix tables with daily city to city floating population
= Matrix tables with daily province to province floating population
= County GIS maps with hospital data of China

= City GIS maps with hospital data of China

= Province GIS maps with hospital data of China

= Policies, regulations and changes in leadership



Deployment I: Resource Center for COVID-19

http://chinadatalab.net

& China Data Lab x e - o &

< C @ projects.iqharvard.edu/chinadatalab wa % @ :

HARVARD UN RSITY

éDJ, China Data Lab N
A\ /4

15(0)%8)

People Resources Partners Even

LAB NEWS EVENTS

. == CDL Provides Experimental Platform for

2020
Higher Education Curriculum "’é’g*

Data Training Workshop at CES NA 2020
2:00pm to 5:00pm

Monday, December 23, 2019

Geographic Literacy in Text Analytics: Developing
JAN - and Applying OpenSextant
CDL Platform Introduced in the 2nd Research and 12:00pm to 1:30pm

Education Forum on Economics and Management Data

& Resources

& C @ projectsiq.harvard.edu/chinadatalab/resources-covid-19

VID-19| China | X +

RD UNIVERSIT

&DE China Data Lab
L/

ME  People Resources Pariners Events About
RESOURCES
_ Resources for COVID-19

Enter the Lab

https://d: harvard ed. e/cdl_dataverse

Data Case Studies

This project aims to provide an information infrastructure for the spatial study of the new novel coronavirus
(COVID-19), which was first detected in Wuhan City, Hubei Province, China and spread to other parts of China
and dozens of countries and regions in the world. The objectives of this project are

Resources for COVID-19

Publications

+ To provide data support for the spatial study of COVID-19 at local, regional and global levels with information

Presentations

collected and integrated from different sources.

« To facilitate quantitative research on spatial spreading and impacts of COVID-19 with advanced methodology
and technology.

+ To promote collaborative research on the spatial study of COVID-19 on the China Data Lab, Dataverse and
‘WorldMap platforms.

+ To build research capacity for future collaborative projects.

This project is a joint effort by scholars and professionals from the Center for Geographical Analysis at Harvard
University, the Geo-Computation Center for Social Sciences at Wuhan University, the China Data Institute, and

the RMDS Lab. The final data will be deployed to dataverse.harvard edu for research sharing
Contact @list.fas harvard.edu
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Deployment ll: Data Archives on dataverse.harvard.edu

http://covid-19.chinadatalab.net

Dataverse@gJ

Open source research data repository software

Researchers

Journals

&

Institutions

@

Developers

Enjoy full control over your data. Receive web visibility, academic credit, and increased citation
counts. A personal dataverse is easy to set up, allows you to display your data on your personal
website, can be branded uniquely as your research program, makes your data more discoverable to
the research community. and satisfies data management plans. Want to set up your personal
dataverse?

Seamlessly manage the submission, review, and publication of data associated with published
articles. Establish an unbreakable link between articles in your journal and associated data
Participate in the open data movement by using Dataverse as part of your journal data policy or list
of repository recommendations. Want to find out more about journal dataverses?

Establish a research data management solution for your community. Federate with a growing list of
Dataverse repositories worldwide for increased discoverability of your community’s data. Participate
in the drive to set norms for sharing, preserving, citing, exploring, and analyzing research data. Want
to install a Dataverse repository?

Participate in a vibrant and growing community that is helping to drive the norms for sharing,
preserving, citing, exploring, and analyzing research data. Contribute code extensions,
documentation, testing, and/or standards. Integrate research analysis, visualization and exploration
tools, or other research and data archival systems with Dataverse. Want to contribute?

% Resources for COVID-19 x 4

<«

C @ dataverse.harvard.edu/dataverse/2019ncov

@ HARVARD Add Data ~ Search ~ About User Guide Support Sign Up LogIn
Dataverse

Resources for COVID-19 (China Data Lab)

i Contact (@ Share

< 5 5 5 b

Data Development Code News Report Research Papers
Search this dataverse Q Find = Advanced Search
< & Dataverses (6) 110 6 of 6 Results It sort~
v E Dpatasets (0) -
Data (China Data Lab) k)
E Files (0) 20202-11
Dataverse Categery %
Research Group ()
Publication Year Research Papers (China Data Lab) b
2020-2-1
2020 ( %
Workflows (China Data Lab) 3
% 2020-2-11
WebD Sites (China Data Lab) b
% 2020-2-11
News Report (China Data Lab) 3
2020-2-1
S-) Feedback
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Deployment Ill: Executable Workflows on CDL Cloud

CDL in Harvard CDL in China

/ —
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' L Wuhan University | |~ ECUST )
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http://harvard.chinadatalab.org http://chinadatalab.org
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CDL Cloud Platform Features

U Data available only on the cloud (users can upload own data)

U Tools available on the cloud
O All computation are on the cloud (the results can be downloadable)

U No maintenance required for end users

Personal & Shared Data Tools External Data Links

Shuming Bao's Data Lab
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Tools on CDL Cloud

O Office tools 0 Workflow tools

(D GO [ M &

Word 2013 PowerPoint 2013 Excel 2013 Photoshop Notepad ++ KN I M E

O Interactive tools

@‘ -2 _% Sﬂ/ I:! AnalyticFlow

GWR4 GeoDa ArcMap 10.5 ENVI5.3 + IDL 8BS grass

0 Programming tools

(R) .)<> 2y

Rstudio tor GAUSS 19 Spyder

—
e’

Jupyter Notebook

PySAL




Reproducible, Replicable, Generalizable Research

O CDL Platform for Workflow Data Analysis
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Flowcharts for the Integration, Analysis and Visualization of Virus Data

National daily
variation
Confirmed —
Case Hubei daily Visualization
variation
Province Non-Hubei daily
Base Map variation
Recovered
COVID-19 Data Case Choropleth map
City Base R " : o
Map Top 20 cities Visualization
Death Case
Choropleth map




Executable Workflow Data Analysis from DataVerse

Tool source: hitps://www.knime.com/

Open for Innovation

KNIM

E

Workflows for download on dataverse.harvard.edu

Executable workflows on harvard.chinadatalab.org
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Fitness and Prediction of Virus Cases with ;! AnalyticFlow

Tool source: https://r.analyticflow.com/en
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“The Resources for Novel Coronavirus and Global Research”

“TRERERESERTA” WE

0 Resource support
= Data
= Tools
» Cloud computation

O Training
» Data
» Technology
» Methodology
= Applications

L Distribution
= Research data
= Papers and reports
=  Workflows

O Workshop and symposium




How Can You Be Involved?

(dMake contributions to data collections
Join research teams

Share your research results

dOffer training webinars

dParticipate in workshops

dOther suggestions?

For more information, contact: office@chinadatacenter.net
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Websites and Contacts

Resources for COVID-19 Study
http://chinadatalab.net

China Data Online
http://china-data-online.com

China Data Lab on Cloud
http://chinadatalab.orqg

Contacts

SpatialDatal ab@list.fas.harvard.edu
office@chinadatacenter.net
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Upcoming Conference on Spatial Health at Harvard

2020 CGA CONFERENCE:

From Geospatial Research to Health
Solutions

Date: Apr 30t - May 1%, 2020

Location: 1730 Cambridge Street, Concourse Level,
Cambridge, MA 02138

This event is free and open to the public.
Speakers are by invitation only.
Posters and participants are welcome.

To register: https://gis.harvard.edu/event/2020-
cga-conference-spatial-health-tentative
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