
China Data for Spatial Study and 
COVID-19 Impact Analysis

Shuming Bao

China Data Institute & Future Data Lab



Topics

1. Background

2. Base Data of China

3. Resources for COVID -19 Research

4. Data Deployment and Sharing

5. Summary and Discussions



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

Å Location

Å Time

Å Integration



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

Principals:
Á Comprehensivedata coverage
Á Comparablespatio-temporal data structure
Á Compatible multi-sourcedata structure
Á Consistentmulti-scale data structure

Primary Factors̔
1.Space (boundaries)
2.Time
3.Scale (levels)
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Base Data of China
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Á Government Statistics 

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

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

Á 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)

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

o Land Use data 
o Night-Time data 

Z
IP

ÁBase Maps
o 2000
o 2010
o 2000-2010



Yearly Health Statistics
ÁNUMBER OF HEALTH INSTITUIONS

ÁHospitals 

ÁSanatoriums 

ÁClinics 

ÁSpecialized Prevention & treatment Centers & Stations 

ÁSanitation and Anti-epidemic Institutions

ÁMaternity and Child Care Centers

ÁMedicines and Chemical Reagent Test Labs

ÁResearch Institutes of Medical Science

ÁOther Institutions

ÁNUMBER OF PERSONS ENGAED IN HEALTH INSTITUTIONS

ÁDoctors

ÁDoctors of Traditional Chinese Medicine

ÁDoctors of Western Medicine

ÁParamedics of Western Medicine

ÁSenior and Junior Nurses

ÁNUMBER OF BEDS IN HEALTH INSTITUTIONS

ÁHospitals(10000 units)

ÁSanatoriums(10000 units)

ÁOther Health Institutions(10000 units)



Population Census Data with GIS Maps

Census data variables:

ÇGeneral Information

ÇNationalities

ÇAge Structure

ÇHousehold Structure

ÇEducation

ÇFertility 

ÇDeaths

ÇMarriage 

ÇMigration

ÇHousing Status

ÇIndustries and Occupations 

Geographical 
Levels:

Country 
|

Province 
|

Prefecture 
|

County 
|

Township 
|

1 sqkm Grid

> 2,000 demographic variables in population Census



Economic Census Data 

Employment

1

1-19

20-49

50-99

100-499

500-999

1000-4999

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. LegalUnits 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

IndustrialClassification
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

Å ȁ └ Medical diagnosis, care and treatment equipment manufacturing

Å ΐ└ Dental equipment and apparatus used manufacturing

Å ΐ└ Laboratory and medical equipment and apparatus disinfection system

Å ȁ Ί └ Medical, surgical and veterinary equipment manufacturing

Å └ Treatment and Nursing mechanical equipment manufacturing

ÅẊ ȁֲ ῀̃׃̂ artificial organs and plantations (referred) to enter Devices 

Åῒז └ Other medical equipment and device manufacturing

BaoshanChangningChangshuChongmingFengxianHongkou 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

Å └ The original drug manufacturing chemicals

Å └╕└ Chemical agent production

ÅҬ ⱴ Pieces of Traditional Chinese medicine processing

ÅҬ └ Traditional Chinese Prepared Medicines

ÅΊ └ Veterinary medicine manufacturing

Å ȁ └ └ Biological, chemical and biological products manufacturing

Å └ Sanitation Materials and Medical Articles

BaoshanChangning 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:

Å Monthly Statistics 

Å National Statistics 

Å Provincial Statistics 

Å City Statistics 

Å County Statistics 

Å Monthly Industrial Data 

Å Yearly Industrial Data 

Å Statistics on Map 

Å Statistical Yearbooks 

Census Database:

Å Census Maps

Å Population Census 1982 

Å Population Census 1990 

Å Population Survey 1995, 2005

Å Province Census 2000 

Å County Census 2000

Å Economic Census 2004



Unique Features of China Spatial Data 

Ç¢ƘŜ Ƴƻǎǘƭȅ ŎƻƳǇƭŜǘŜ ŎƻƭƭŜŎǘƛƻƴ ƛƴ /ƘƛƴŀΩǎ ƘƛǎǘƻǊȅ 
ÇDetailed data for nation, province, city, county, district and township
ÇComplete coverage for all provinces, cities, counties, and townships
ÇAll data are comparable across time and region with the adjusted base 
map (2000, 2010)
ÇMost data in CGE are unique and not available in official publications

ÁPopulation census data were compiled from the source data directly
ÁEconomic census data were compiled from the establishment data 
aggregated at province, city, county and ZIP level
ÁAll data have been integrated with GIS maps



Recent Data Updates of China Geo-explorer

Ç2017 City statistics

Ç2018 Economic Census data

ÇNighttime light data (1992-2018)

ÇDaily COVID-19 data (confirmed cases, death, recovery)



China Geo-Explorer
Administrative Units ςLocation ςChart ςTime Series 
ςEstablishment ςGIS Map Export ςMap 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


