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Project Summary 
 

The Carbon Project and the Arkansas Geographic Information Office (AGIO) are pleased to submit this 2010 

NSDI Cooperative Agreement Program (CAP) Category 2 Interim Report for the Category 2, ñFramework 

Data Exchange through Automated Geo-Synchronizationò effort.  Since kickoff in May 2010 the project has 

made significant progress in developing, deploying and sustaining a federation for exchanging local, state 

and national framework data using geo-synchronization services and common data models.  In particular, the 

project has developed, tested and started to deploy a unique model for the NSDI that provides methods to 

ingest county transportation data into the geo-synchronization federation and synchronize state-level 

databases to federal-level databases.  To achieve this first step in a manner not disruptive to current 

processes, we are now leveraging common folder structures consisting of FTP updates from 73 Arkansas 

counties. We have also developed polling/transformation capabilities to extract data changes and transmit 

them to a GeoSynchronization Service (GSS) using ATOM feeds, a new application called the GSS Change 

Validator (Figure 1) and a prototype Web Feature Server Transactional (WFS-T) on ESRI ArcGIS Server 

deployed at The Carbon Project site. With this capability our approach provides a bridge between current 

processes and a new generation of NSDI GeoSynchronization. It will also allow the state to advance data 

stewardship, and federal systems to automatically keep data sets up-to-date. The solution will also be re-

deployable to other sites through open APIs and free tools.  

 

Progress to date on this project begins to bridge the gap between current file-based production operations 

and the FGDC vision of developing, deploying and sustaining a federation for exchanging local, state and 

national framework data using GeoSynchronization services and common data models. 

 
 

 

Figure 1 ï Since the start of this CAP effort we have developed a new capability, called the Arkansas GSS 

Change Validator, to transform county-based road updates from Shapefiles to geosynchronizable transactions 

suitable for a federated National Spatial Data Infrastructure (NSDI) 
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Lead Organizations 
 

Applicant Organization Information  (Submitted on Behalf of Government Partner): 

The Carbon Project / Arkansas Geographic Information Office (AGIO) 

15 New England Executive Park, Burlington, MA 01803    

Internet Address: http://www.thecarbonproject.com  

 

Government Partner: 

Arkansas Geographic Information Office (AGIO) 

1 Capitol Mall, 2B 900 | Little Rock, AR 72201 

Internet Address: http://www.gis.state.ar.us/AGIO_index.htm  

 

Principal Investigator:  

Learon Dalby, GIS Program Manager 

Phone:  501-682-2929, Email: learon.dalby@arkansas.gov  

 

Technical Lead: 

Mark Mattson, Senior Software Engineer, The Carbon Project 

Phone: 781-270-0674, Email:  mmattson@thecarbonproject.com  

 

Community Coordination Lead: 

Jeff Harrison, CEO, The Carbon Project 

Phone: 703-628-8655,  Email: jharrison@thecarbonproject.com  

 

Applicable Framework Themes: Transportation (Road Centerline Data) and other themes 

 

Geographic Scope or Area:   State of Arkansas and Nationwide 

 

Previous CAP Participation: AGIO successfully completed a CAP 2004 project to establish a coordination 

mechanism for the stateôs County Assessor Mapping Program. AGIO is also executing a CAP 2009 project 

to develop a Sustainable Funding Plan for Framework Data.  The Carbon Project successfully completed 

2006/2007 CAP projects, resulting in the popular, free framework data application, Gaia.  The Carbon 

Project also successfully completed a CAP 2008 project, deploying joint Canadian-US SDI and a 2009 CAP 

project developing Dashboards for Geodata.gov. 

 

 
Project Background 

 

The goal of this project is to bridge the gap between the current needs of state data production organizations 

and the geo-synchronization vision outlined in the 2010 CAP grant. The result will be a practical capability 

for exchanging transportation framework data between local, state and national data stores through a geo-

synchronization service using common data models and services.  To achieve this objective the Arkansas 

AGIO assumed the leadership role for this project and is working with The Carbon Project to deploy a geo-

synchronization capability.  Deployment of the Arkansas county-to-state geo-synchronization system will be 

in the form of a simple one-directional tree where the stateôs data is synchronized against all county layers, 

thus any operation committed against the county layers will be propagated to the state level (Figure 2).  

Federal and other interested services can register to be synchronized with the updates.  The capability uses 

geo-synchronization system from The Carbon Project (CarbonCloud Sync) and ESRIôs ArcGIS Server.  This 

effort provides a unique capability for NSDI geo-synchronization by: 

http://www.thecarbonproject.com/
http://www.gis.state.ar.us/AGIO_index.htm
mailto:learon.dalby@arkansas.gov
mailto:mmattson@thecarbonproject.com
mailto:jharrison@thecarbonproject.com
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1) Addressing methods to ingest County data into the geo-synchronization federation and;  

2)   Geo-synchronizing a state-level database to a federal-level database. 
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Figure 2 ï This project deploys and sustains geo-synchronization capability in Arkansas, enabling exchange of 

framework data between local, state and national data stores through geo-synchronization. 

 

To achieve the first step we have established a common folder structure consisting of regularly contributed 

GIS updates via FTP from over 70 Arkansas counties (see Appendix A). A polling/transformation capability 

is now being used to bring this data (via ATOM feeds) into the geo-synchronization process as outlined by 

FGDC and OGC. Our project then leverages the Web Feature Server Transactional (WFS-T) capacity of 

ArcGIS Server 9.3 to promote collaboration at local, state and federal levels. With this capability we will 

bridge current Arkansas business processes with the ñto beò processes outlined by FGDC. Without this 

recognition of current processes we believe geo-synchronization may not successfully address real-world 

operations. The solution will be applicable (re-deployable) to other sites and problem domains through an 

open API, cloud-based services, and free tools so that it may be modified and re-deployed by other 

Framework data exchange users and providers. 

 

This approach is required because currently the Arkansas state-level GIS receives a drop of Shapefiles 

features data from counties on approximately a monthly basis. These files are ingested into the state level 

view, including all provided data changes and updates. Little or no resources are available to deploy WFS-T 

in each of the 70 counties.  The enhanced system can accommodate current process and offer the option for 

future introduction of WFS-T to counties with minimal disruptions. Furthermore, this system will enable the 


