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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.CGA

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.GCSS

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.CDI

A cloud-based geospatial data 
analysis platform for geospatial 
data gathering, management, 
analysis, visualization, and 
sharing.

Sponsored by the Spatiotemporal 

Innovation Center of the NSF Industry-

University Cooperative Research 
Centers (I/UCRC) Program

Partners for Data, Tools and Case Studies

 Establishment



Objectives:

 A data center for China studies based on cloud

 A development center for data case studies on China

 A research center for collaborations on China studies

 A training center for China studies, including theory, methodology, 

technology, data and applications for research and teaching

Build a resources center for the spatial study of China and training
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End Users

China Data Lab Platform

Cloud Servers



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

 Tools available on the cloud

 All computation are on the cloud (the results can be downloadable)

 No maintenance required for end users  

ToolsPersonal & Shared Data Links



Data Case Studies Warehouse

Librarians ResearchersData & Tool Vendors

……

Research Papers 
& Reports

Data Processing 
& Analysis

Librarians Researchers Students

……

Providers

Users

 Customized software / tool installation

 Large scale data management (to do)

 Varieties of resources sharing (data and case 

studies)

 Cloud-based virtual desktop (easy to access)

 Efficient workflow design and implementation
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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



Statistics

GIS

Census

Charts

Maps

Tables

Reports

Data Output
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 Workflow Data Analysis

Education TransportationEnvironment

Economics Energy Land Use





数据载入 回归分析 空间权重

全局莫兰分析

LISA分析 集聚图显示

LM检验

空间滞后模型估计

空间误差模型估计

空间杜宾模型估计

似然比检验（SDM vs SLM）

似然比检验（SDM vs SEM）

Liner regression estimates

lm(formula = CRIME ~ INC + HOVAL, data = columbus)

Residuals:

Min      1Q  Median      3Q     Max 

-34.418  -6.388  -1.580   9.052  28.649 

Coefficients:

Estimate Std. Error t value Pr(>|t|)    

(Intercept)  68.6190     4.7355  14.490  < 2e-16 ***

INC          -1.5973     0.3341  -4.780 1.83e-05 ***

HOVAL        -0.2739     0.1032  -2.654   0.0109 *  

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

Residual standard error: 11.43 on 46 degrees of freedom

Multiple R-squared:  0.5524, Adjusted R-squared:  

0.5329 

F-statistic: 28.39 on 2 and 46 DF,  p-value: 9.341e-09

Liner regression estimates

Ii     E.Ii    Var.Ii      Z.Ii    Pr(z > 0)

1005 -0.0127  -0.0208  0.4615 0.0120 0.4952

1001  0.2501 -0.0208 0.3014 0.4935 0.3108

1006  0.1818 -0.0208 0.2213  0.4308 0.3333

1002  0.1811 -0.0208 0.2213  0.4292 0.3339

1007 -0.1517 -0.0208 0.1184 -0.3803 0.6481

1008 -0.4008 -0.0208 0.4615 -0.5593 0.7120

1004 -2.0018 -0.0208 0.2213 -4.2108 0.9999

1003 0.0588 -0.0208 0.1413 0.2118 0.4161

1018  0.0407 -0.0208 0.1013 0.1935 0.4233

1010 -0.1277 -0.0208 0.2213 -0.2272 0.5899

1038 0.3280 -0.0208 0.1733  0.8381 0.2010

…….

Lagrange multiplier diagnostics for spatial dependence

model: lm(formula = CRIME ~ INC + HOVAL, data = columbus)

weights: col.listw

LMerr = 4.6111, df = 1, p-value = 0.03177

Lagrange multiplier diagnostics for spatial 

dependence

model: lm(formula = CRIME ~ INC + HOVAL, data = columbus)

weights: col.listw

RLMerr = 0.033514, df = 1, p-value = 0.8547



Training Workshop on “Spatial Data Lab”

Wuhan

Training Workshop on “Spatial Statistics 
and Spatial Econometric Analysis” 

Shanghai

Three training workshops were held in Wuhan, Shanghai and Beijing using the 

CDL platform with over 200 scholars and students from different institutions. 

 Spatial panel data analysis in regional development with R AnalyticFlow

 Changes in human induced turbidity in Poyang Lake based on remote sensing data

 Air quality analysis with social media data with Jupyter

 Space-time analysis of high education in China with Alteryx

 Spatial factor analysis of road network based on the traffic accidents with Alteryx

Training Workshop on “Spatial Econometrics”

Beijing
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Census Data

Case Studies

Map Data

…

Statistics

CDL Data

 Manage spatial and non-spatial data

 Provide integrated environment for research and training

 Ensure data security and privacy

DataVerse
Data Management

WorldMap
Data Visualization

China Data Lab
Workflow Data Analysis

Integration, Searching, Sharing, Visualization, Execution  
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 Allow Users to

 Organize one’s own mapping datasets online

 Discover other people’s (public) data

 Mashup / Overlay one’s data with data of others

 Create maps with complex symbology

 Collaborate by letting several people edit the 

same map, comment on maps and rank data

 Publish maps and data to the world or to just a 

few collaborators

http://worldmap.harvard.edu



 Zhejiang University, China

 http://amap.zju.edu.cn/

 Over 300 maps

 汤显祖行迹图

 全宋文作者分布

 《四库全书总目提要》定位查询

 浙江家谱目录查询

 清代妇女作者分布图

 第一批汉文珍贵古籍名录定位查询

 唐寅（1470-1523）行迹图

 出版家张元济行迹图（1867-1959）

 袁宏道（1568-1610）行迹图

 More…

http://amap.zju.edu.cn/
http://128.31.22.46/maps/48
http://128.31.22.46/maps/1117
http://128.31.22.46/maps/1117
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http://128.31.22.46/maps/1117
http://128.31.22.46/maps/511
http://128.31.22.46/maps/52
http://128.31.22.46/maps/1441
http://128.31.22.46/maps/923
http://128.31.22.46/maps/923
http://128.31.22.46/maps/923
http://128.31.22.46/maps/1356
http://128.31.22.46/maps/1356
http://128.31.22.46/maps/1356
http://128.31.22.46/maps/775
http://128.31.22.46/maps/775
http://128.31.22.46/maps/775


Geographic Distribution of Harvard-Yenching Institute Alumnus Guofan Zeng’s Geographic Trajectories in his life
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 How to facilitate the online sharing of research data (library, faculty and data 

vendors)

o Spatial & non-spatial data

o Current & historical data

o Numeric and text data

 How to facilitate research and collaboration

o Shared data access restricted by research team members

o Shared tools for online data analysis

 How to facilitate training and education

o Replicable and reproducible data analysis

o Quick learning for students with different backgrounds



 Build a connection between library, faculty and students

Build a joint team, including librarians, faculty and students, with the infrastructural and technical 

support from the CDL and libraries, for research and training on digital humanity and social 
sciences.



 Yenching Library (US)

 Center for Geographical Analysis (US)

 Max-Planck Institute (German)

 Wuhan University (China)

 Zhejiang University (China)

 ….
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China Data Lab on the Cloud
http://chinadatalab.cn
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Contacts: 

 Dr. Wendy Guan
 wguan@cga.harvard.edu
 (617) 496-6102

 Dr. Shuming Bao
 office@chinadatacenter.net 
 (734) 274-2819
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