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A Comparison of Time and Spatial Data
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Why Spatial is Special?

 Location

 Time

 Integration



China Data for COVID-19 Impact Analysis
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Principals for Spatial Database Design

Principals:
 Comprehensive data coverage
 Comparable spatio-temporal data structure
 Compatible multi-source data structure
 Consistent multi-scale data structure

Primary Factors：
1.Space (boundaries)
2.Time
3.Scale (levels)

Person

Global Economy

Regional Economy

Regional Economy

Landscape

Community

Population

Organism

Families

Cell groups

Household



Base Data of China
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 Government Statistics 

o Provincial Statistics (1949 - )
o City Statistics (1996 - )
o County Statistics (1997 - )

 Population Census
o Census 1953 
o Census 1964 
o Census 1982 
o Census 1990 
o Census 2000/2010 (province, city, county, township, GRID)

 Economic Census
o Industrial Census 1995 (province, city, county, ZIP)
o Basic Unit Census 2001 (province, city, county, ZIP)
o Economic Census 2004/2008 (province, city, county, ZIP)

 Establishments (more than 7 millions companies and organizations)
 Geography and Environment

o Land Use data 
o Night-Time data 

ZI
P

 Base Maps
o 2000
o 2010
o 2000-2010



Yearly Health Statistics
 NUMBER OF HEALTH INSTITUIONS

 Hospitals 

 Sanatoriums 

 Clinics 

 Specialized Prevention & treatment Centers & Stations 

 Sanitation and Anti-epidemic Institutions

 Maternity and Child Care Centers

 Medicines and Chemical Reagent Test Labs

 Research Institutes of Medical Science

 Other Institutions

 NUMBER OF PERSONS ENGAED IN HEALTH INSTITUTIONS

 Doctors

 Doctors of Traditional Chinese Medicine

 Doctors of Western Medicine

 Paramedics of Western Medicine

 Senior and Junior Nurses

 NUMBER OF BEDS IN HEALTH INSTITUTIONS

 Hospitals(10000 units)

 Sanatoriums(10000 units)

 Other Health Institutions(10000 units)



Population Census Data with GIS Maps

Census data variables:

General Information

Nationalities

Age Structure

Household Structure

Education

Fertility 

Deaths

Marriage 

Migration

Housing Status

Industries and Occupations 

Geographical 
Levels:

Country 
|

Province 
|

Prefecture 
|

County 
|

Township 
|

1 sq km Grid

> 2,000 demographic variables in population Census



Economic Census Data 

Employment

1

1-19

20-49

50-99

100-499

500-999
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5000-29999

30000-49999

50000+

Revenue (in 10,000 Yuan)
0-30

30---50

50---100

100--300

300--500

500--1000

1000-3000

3000-5000

5000-10000

10000-30000

30000-50000

50000-100000

100000-150000

150000-200000

200000 and over

Industries

- 852 industries

Products

- 3 primary products

Ownerships

- 23 different industries

Revenue

- 15 revenue ranges

Employment

- 10 employment ranges

> Cover about 900 economic sectors with more than 7 million business units



Business Unit Classification

2004, 2008, 2013, and 2018 Business and Private Units

2004 2008 2013 2018

(in 10,000) (％) (in 10,000) (％) (in 10,000) (％) (in 10,000) (％)

1. Legal Units 516.9 100 709.9 100 1085.7 100 2178.9 100

Enterprise 325 62.9 495.9 69.9 820.8 75.6 820.8 85.2

Government 90 17.4 95.9 13.5 103.7 9.6 103.7 4.9

Non-profit org 101.9 19.7 118.1 16.6 161.1 14.8 161.1 1.4

Others 8.4

2. Economic Units 682.4 100 886.4 100 1303.5 100 2455 100

Manufacture 167.5 24.6 230 25.9 287.5 22.1 484.1 19.7

Service 514.9 75.4 656.4 74.1 1015.9 77.9 1970.9 80.3

3. Private Units 3921.6 100 2873.7 100 3279.1 100 6295.9 100

Manufacture 588.7 15 253.8 8.8 188.3 5.7 732.3 11.6

Service 3332.9 85 2619.9 91.2 3090.8 94.3 5563.6 88.4



Business Classification

Industrial Classification
1. Farming, Forestry, Animal Husbandry and Fishery

2. Mining and Quarrying

3. Manufacturing

4. Production and Distribution of Electric Power, Gas and Water

5. Construction

6. Transport, Storage and Post

7. Information Transmission, Computer Services and Software

8. Wholesale and Retail Trade

9. Hotel and Restaurants

10. Financial Intermediation

11. Real Estate

12. Scientific Research, Technical Service and Geologic Prospecting 

13. Management of Water Conservancy, Environ. and Public Facilities 

14. Services to Households and Other Services

15. Education

16. Health, Social Security and Social Welfare

17. Culture, Sports and Entertainment

18. Public Management and Social Organization

Health Care Services

1. General hospital

2. Traditional Chinese medicine hospital

3. Combined Traditional Chinese and Western Medicine Hospital

4. National Minority Hospital

5. Specialist Hospital

6. Nursing Homes

7. Health Centers and Community Medical Treatment Activities

8. Clinics Medical Treatment Activities

9. Family planning service 

10. Maternal and child health service

11. Specialist service for Disease Control and Prevention

12. Vaccination for disease prevention &control service

13. Other health services

14. Social Security

15. Cadres sanatorium

16. Adoption of asylum services

17. No Lodging Social Welfare



Manufacture of Medical Machinery

• 医疗诊断、监护及治疗设备制造 Medical diagnosis, care and treatment equipment manufacturing

• 口腔科用设备及器具制造 Dental equipment and apparatus used manufacturing

• 实验室及医用消毒设备和器具制造 Laboratory and medical equipment and apparatus disinfection system

• 医疗、外科及兽医用器械制造 Medical, surgical and veterinary equipment manufacturing

• 机械治疗及病房护理设备制造 Treatment and Nursing mechanical equipment manufacturing

• 假肢、人工器官及植（介）入器械 artificial organs and plantations (referred) to enter Devices 

• 其他医疗设备及器械制造 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 
manufacturing

4 2 5 0 3 2 0 14 0 4 0 4 4

2008 Medical diagnosis, care and 
treatment equipment manufacturing

8 0 2 4 9 5 0 12 2 4 2 8 10

2008 Dental equipment and apparatus 
used manufacturing

1 0 1 2 3 1 0 1 0 2 0 4 4

2008 Laboratory and medical equipment 
and apparatus disinfection system

6 1 1 1 3 1 0 2 0 2 0 3 2

2008 Medical, surgical and veterinary 
equipment manufacturing

10 2 6 0 6 3 2 13 0 8 0 8 12

2008 Treatment and Nursing mechanical 
equipment manufacturing

0 2 0 0 3 2 0 1 0 1 0 3 1

2008 artificial organs and plantations 
(referred) to enter Devices

3 5 1 0 2 4 0 0 7 0 1 8 2

2008 Other medical equipment and 
device manufacturing

11 1 9 5 11 4 0 14 0 6 1 16 7



Manufacture of Medicines

• 化学药品原药制造 The original drug manufacturing chemicals

• 化学药品制剂制造 Chemical agent production

• 中药饮片加工 Pieces of Traditional Chinese medicine processing

• 中成药制造 Traditional Chinese Prepared Medicines

• 兽用药品制造 Veterinary medicine manufacturing

• 生物、生化制品的制造 Biological, chemical and biological products manufacturing

• 卫生材料及医药用品制造 Sanitation Materials and Medical Articles

Baoshan Changning Changshu Chongming Fengxian Hongkou Huangpu Jiading Jingan Kunshan

2008 The original drug manufacturing 
chemicals

5 0 12 0 5 1 1 13 0 20

2008 Chemical agent production 5 2 2 1 11 0 0 14 0 9
2008 Pieces of Traditional Chinese medicine 
processing

1 0 0 1 1 1 1 4 0 0

2008 Traditional Chinese Prepared Medicines 2 0 2 2 3 0 1 5 1 0
2008 Veterinary medicine manufacturing 4 0 1 0 3 0 0 4 0 0
2008 Biological, chemical and biological 
products manufacturing

9 1 2 0 17 1 1 3 0 9

2008 Sanitation Materials and Medical 
Articles

15 2 6 4 12 0 0 5 1 13



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

• Monthly Statistics 

• National Statistics 

• Provincial Statistics 

• City Statistics 

• County Statistics 

• Monthly Industrial Data 

• Yearly Industrial Data 

• Statistics on Map 

• Statistical Yearbooks 

Census Database:

• Census Maps

• Population Census 1982 

• Population Census 1990 

• Population Survey 1995, 2005

• Province Census 2000 

• County Census 2000

• Economic Census 2004



Unique Features of China Spatial Data 

 The mostly complete collection in China’s history 
 Detailed data for nation, province, city, county, district and township
 Complete coverage for all provinces, cities, counties, and townships
 All data are comparable across time and region with the adjusted base 
map (2000, 2010)
Most data in CGE are unique and not available in official publications

 Population census data were compiled from the source data directly
 Economic census data were compiled from the establishment data 
aggregated at province, city, county and ZIP level
 All data have been integrated with GIS maps



Recent Data Updates of China Geo-explorer

 2017 City statistics

 2018 Economic Census data

 Nighttime light data (1992-2018)

 Daily COVID-19 data (confirmed cases, death, recovery)



China Geo-Explorer
Administrative Units – Location – Chart – Time Series 
– Establishment – GIS Map Export – Map Library



Administrative Units



Location Analysis



Charts Analysis (Structural Analysis)



Nighttime Light Data by Township



Hospital Data from Economic Census (2004 & 2008)

Hospitals by Counties

New hospitals by year

Locations of general hospitals in Wuhan



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

Migration from other provinces to Hubei

Migration from Hubei to other provinces



Population Changes from 2000 to 2010
Population Changes by County: 2000 - 2010



Panel Data for Spatial Modeling

Original Variables Spatially Weighted Variables



Policy Impacts on Health Care



Resources for COVID-19 Research

Resources for COVID-19 and Global Research

https://projects.iq.harvard.edu/chinadatalab/resources-covid-19

Goal: to provide an information infrastructure for the global study of novel coronavirus 

(COVID-19) 

Objectives: 

 To establish a permanent collection for the COVID-19 study at local, regional and global levels 

with information collected and integrated from different sources

 To facilitate the quantitative research on spatial spread and impacts of COVID-19 study with 

advanced methodology and technology

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

 To promote the use and sharing of data sources in teaching and research with 

DataVerse/WorldMap/CDL

 To build the capacity for future collaborative projects

https://projects.iq.harvard.edu/chinadatalab/resources-covid-19


Data Collections
Base Map 00-10

+
Reported Cases

Merged Maps

ID Data Sets

1 Coronavirus cases

2 Population mobility

3 Health facilities

4 Traces

5 Flights

6 High-speed train

7 Global News

8 Social media

9 Policies

10 Meteorological data

11 Air Quality

12 Socioeconomic Data



COVID-19 Cases

Index：

• New cases
• Accumulated cases
• New deaths
• Accumulated deaths
• New recoveries
• Accumulated recoveries
• Imported cases

Base Data：

Data Source：Ding Xiang Yuan: https://github.com/BlankerL/DXY-COVID-19-Data

Base Maps：China Data Institute, comparable 2000-2010 maps by province and prefecture city

https://chinadatacenter.net/Data/ServiceContent.aspx?id=1623

Download：Harvard DataVerse: "China COVID-19 Daily Cases with Basemap", https://doi.org/10.7910/DVN/MR5IJN

Formats：rar, zip, tab (txt)

GB code of Province

Total Number of Households in 2000

Total Number of Households in 2010

Total Number of Family Households in 2000

Total Number of Family Households in 2010

Total Number of Collective Households in 2000

Total Number of Collective Households in 2010

Total Population in 2000

Total Population in 2010

Total Males in 2000

Total Males in 2010

Total Females in 2000

Total Females in 2010

Total Population with Local Household Registration (exclude those whole family going out ) in 2000

Total Population with Local Household Registration (exclude those whole family going out ) in 2010

Total Population Moved in from Other Townships of the Same County (City) in 2000

Total Population Moved in from Other Townships of the Same County (City) in 2010

Total Population Moved in from Other Counties or Cities of the Same Province in 2000

Total Population Moved in from Other Counties or Cities of the Same Province in 2010

Total Population Moved in from Other Provinces in 2000

Total Population Moved in from Other Provinces in 2010

Total Agricultural Population in 2000

Total Agricultural Population in 2010

Total Non-agricultural Population in 2000

Total Non-agricultural Population in 2010

https://github.com/BlankerL/DXY-COVID-19-Data
https://chinadatacenter.net/Data/ServiceContent.aspx?id=1623
https://doi.org/10.7910/DVN/MR5IJN


Population Mobility Data
Data Source：Baidu, https://qianxi.baidu.com/
Base Map： 2000-2010 Prefecture City Maps, https://chinadatacenter.net/Data/ServiceContent.aspx?id=1623

Download：Harvard DataVerse 每日人口迁徙数据表 "Baidu Mobility Data", https://doi.org/10.7910/DVN/FAEZIO

Format：tab (txt)
Index：（1）% population flow from other provinces and cities (top100)

（2）% population flow to other provinces and cities (top100)

（3）The scales of population flow (in and out)

https://qianxi.baidu.com/
https://chinadatacenter.net/Data/ServiceContent.aspx?id=1623
https://doi.org/10.7910/DVN/FAEZIO


Flight Data
Data Sources：
• China Flights：VariFlight ADS-B (Automatic Dependent Surveillance - Broadcast) (https://flightadsb.variflight.com/)
• International Flights：OpenFlights (https://openflights.org/data.html)

Format：xlsx， csv
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April 15, 2020

March 15, 2020

April 15, 2020

Domestic Connectivity

Actual arrival time

Actual departure time

Aircraft code

Time zone of arrival

Estimated arrival time

Estimated departure time

Arrival airport code

Chinese name of arrival airport

English name of arrival airport

Flight status code

Flight 2-digits number

Flight 3-digits number 

Departure airport code

Departure airport Chinese

Departure airport English

Flight code

Departure time zone

Planned arrival time

Index

https://flightadsb.variflight.com/
https://openflights.org/data.html


Meteorological and Weather Data
Data Sources：
• Air Quality Data: https://quotsoft.net/air/
• Meteorological data: ftp://ftp.ncdc.noaa.gov/pub/data/noaa/isd-lite
• Climate Data: https://www7.ncdc.noaa.gov/CDO/cdo
Download: Harvard DataVerse: https://doi.org/10.7910/DVN/XETLSS
Format：xlsx

Climate Data City-level Daily Weather Data

ftp://ftp.ncdc.noaa.gov/pub/data/noaa/isd-lite
https://doi.org/10.7910/DVN/XETLSS


Global News

The GDELT Project monitors the world's broadcast, print, and web news from nearly every corner 

of every country in over 100 languages and identifies the people, locations, organizations, 

themes, sources, emotions, counts, quotes, images and events driving our global society every 

second of every day, creating a free open platform for computing on the entire world

 Source: Google

 Data：https://www.gdeltproject.org 

 Format：json

 Category：Media

Index：

• Date
• Website
• Actor
• Event
• Tone
• Title
• Person
• Image
• Theme
• Country
• Geo
• …

Derivable Index:

 Policy index
 Emotion index
 Association index



Data Integration

2000-2010 Maps



Resources Center for COVID-19

http://chinadatalab.net



Data Deployment and Sharing

https://dataverse.harvard.edu/dataverse/2019ncov



Data Analysis on Cloud



Summary and Discussions

 Base data 

 Curated data

 Derived data

 Data puzzle

 Data training 



PLANS: WORKFLOWS FOR COVID-19 MODELING

KNIME
Read data from R ncov2019

COVID-19 Data + Spatial Data + Statistical Analysis + Statistical Graphs + Spatial Stats 

+ Covid-19 Modeling + Visualization and Outputs



Plans: Information Integration for Panorama Puzzle

Social computing

Geo-Computation

http://blog.sciencenet.cn/blog-847068-692745.html

http://blog.sciencenet.cn/blog-847068-692745.html


Plans: Training Workshops and Webinar Series

• Webinars on Data and Tool Introduction

• Webinar for COVID-19 Data Analysis“

• Webinars for Literature Review on COVID-19

• Webinars on Modeling COVID-19 Pandemic：Resources, 
Methodology and Applications

https://dataverse.harvard.edu/dataverse/cdl_training

https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/5PRYPC
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/OTYQUY
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/HL2L86
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/NXF45W
https://dataverse.harvard.edu/dataverse/cdl_training
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Related Web Sites

http://chinadatalab.net

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

Resources for COVID-19 Study

office@chinadatacenter.net

http://chinadatalab.net/
http://china-data-online.com/

