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Introduction 

The goal of the virtual co-laboratory is the use of available cyberinfrastructure and 
geographic information system (GIS) technologies to support and revolutionize computational 
economic models for public policy decision making. This co-laboratory is designed to facilitate 
collaboration of researchers and decision makers with different backgrounds located in different 
places, including economists, planning professionals, and environmental analysts. 
Cyberinfrastructure is hardware and software that support data acquisition, data storage, data 
management, and data visualization through the Internet, especially in collaborative efforts. It 
integrates information and communication technologies to facilitate knowledge discovery and 
decision making. GIS, on the other hand, supports the collection, organization, management, and 
analysis of geographically referenced data, which is important for any economic analysis that 
contains a spatial component. The integration of the two fields is an emerging field called 
CyberGIS. This online co-laboratory is based on the technology of CyberGIS and includes two 
major components. First, relevant spatial and non-spatial data are the basis for further analysis. 
Second, a graphic user interface (GUI) available over the Internet allows distributed users to 
access, visualize, share, and download data. This report focuses on two aspects: data cleaning 
and data organization to ensure easy search and access of data and a GUI that provides an online 
tool for distributed users to view, visualize, share, and download geographic data for economic 
analysis. 

Data support 

A clean and organized data catalog is critical for data search and access. In addition, 
comprehensive metadata are critical to complement any data. Good data organization is 
important for navigating through the whole database, finding relevant data and using the data 
appropriately. This is especially true for a large-scale project LA-Plan that involves research 
coordinators and potential data users who are from different disciplines and located at different 
places. Originally, data for this project were collected from various sources under different 
standards. As the project progresses, many data have been generated: some are very useful for 
later analysis, such as model zones, while others are intermediate or redundant datasets. Many of 
them miss metadata and are not organized well. In order to improve the data quality and 
associated documentation, we went through every line of the data manual, reviewed every data 
file and attribute, sent emails to data providers regarding missing and ambiguous data 
information. As a result, we improved metadata for both original and processed data, including 
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Currently, the data are organized into 18 categories: spatial unit boundaries, census, 
business, shopping center, CTPP, TransCAD, household travel survey, CoStar office, housing 
price, parcel, land use, input/output, abstract road network, elevation, floor area ratio, flood plain, 
mountain land cover, and others (Figure 2). Spatial unit boundaries contain different sets of data 
that define the spatial analysis units in the study area, including six county boundaries from US 
Census Bureau, Regional Statistical Areas (RSA) zones from Southern California Association of 
Governments (SCAG), ZIP code, tract, and block group zones from US Census Bureau, and 
Transportation Analysis Zones (TAZ) from US Department of Transportation. Census data 
contain all the attributes that were collected by US Census Bureau at the level of block group, 
census tract and ZIP code in 1990 and 2000, as well as the estimated and projected Census data 
in 2006, 2008, 2009, 2011, and 2014 provided by Esri Business Analyst Data Package. The 
business data were created by InfoUSA and distributed by Esri in Business Analyst Data 
Package. These data describe basic information of individual businesses at point locations, such 
as company name, estimated sales, number of employees, etc. Major shopping center data were 
collected from Directory of Major Malls and also distributed by Esri. Information about major 
malls includes the size of retail space, total retail sales, distance to nearest competing center, and 
the number of stores, etc. Census Transportation Planning Package (CTPP) data are derived from 
the long form in Census 2000, providing information on commute characteristics and socio-
economic data. Transportation Planning TransCAD data provided by SCAG contain rich 
information that is useful in traffic simulation, including hourly capacity of links and traffic flow. 
The regional household travel survey provided by SCAG contains demographic information 
about participant households and their individual members, information about the vehicles, 
visited places, and trips. Office data provided by CoStar contain information about office 
buildings, such as building address, building name, sale price, and the number of stories, etc. 
Housing price data were collected from DQNews at the level of ZIP code from 2004 to 2008. 
They contain information about median price for single family homes, median price per square 
foot, number of sales, etc. Parcel and property assessment data collected from individual 
county’s assessor’s office contain information about the location and property assessment of 
each parcel in the study area except for Orange county. Land use data contain information about 
land use code in 1990, 1993, 2001, and 2005. Input/output data describe commodity flows from 
producers to intermediate and final consumers, which is useful for IMPLAN modeling. 
Abstracted road networks contain information about nodes and links in the model and their 
membership to different model zones. Elevation data from USGS provide digital elevation 
models at the scale of 10m and 30m grid. Floor area ratio data were estimated from Google Earth 
and Google Street View in Riverside, Orange, and Imperial counties. Flood plain data provided 
by Federal Emergency Management Agency (FEMA) contain information about flood zones, 
such as flood hazard zone lines and hydraulic structures. Mountain land cover data are extracted 
from the SCAG parcel data and represent the areas with mountains. The last category contains 
dbf files of the six counties.  
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This graphic user interface is still in progress. The next step is to complete the 
development of the GUI. There are two major functions we plan to add. The first one is the query 
and visualization of interaction data. When a user selects two locations on the map, the 
interaction between the two locations will be displayed, such as the traffic volume between two 
model zones. The second one is the implementation of choropleth mapping, using Tobler's 
interval-free approach. The color of each model zone is based on the selected attribute value of 
each one. When the GUI is completed, we will do another round of systematic usability test. 
Here are some example questions we expect to answer. 

Does it work in different browsers on different platforms?  
Is it easy to navigate through different parts of the GUI? 
Are users able to locate key features and functionality in the GUI? 
Does every function work properly? 
Where do users get lost?  
Are there any missing data that are critical for economic modeling? 
Are there any important functions that are not available? 

 


