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Digital scientific data created during the last few decades offer potential for 
analysis by future users and for integration with other data from different 
disciplines to support interdisciplinary analysis, discovery, decision-making, 
and education. However, significant barriers remain in managing and 
documenting such data sufficiently to meet the needs of future and 
interdisciplinary users. One possible approach to overcoming these barriers is 
to develop and implement digital repository systems within an appropriate 
institutional context. We report here on progress in implementing a digital 
repository using the Fedora open source software, working with the Columbia 
University Libraries. After discussing platform selection, feasibility testing, 
and collection development policy issues, we describe our experience with 
data migration and parallel ingest of data. We then discuss current system 
enhancements, challenges, and plans to improve capabilities for ingesting data 
and for enabling dissemination that supports future applications and use.
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Challenges for Enabling Future and 
Interdisciplinary Use of Today’s Data

• Provide sustainable long-term preservation of interdisciplinary data
• Facilitate acquisition of interdisciplinary data and descriptive 

information
• Ensure review and preparation of data for preservation and use
• Afford integration of data with other data to foster new analyses
• Foster discovery by current and future user communities
• Support interoperable access and use with new tools and services
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Digital Repository Development

Organizing for Sustainability

Policy Development

Architecture Review

Prototype Evaluation

Production Installation

Establishing Collections

Operational Ingest

System Enhancement
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Organizing for Sustainability

• Experiment in Organizational Sustainability for Digital 
Preservation

• SEDAC Long-Term Archive Board Established with
– Columbia University Libraries and Information Technology
– The Earth Institute of Columbia University
– SEDAC Project and Archives Management 

• Contingency plans for Board representation and archive 
management in the event of a lapse in project funding
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Policy Development

• Policies Pertaining to Digital Repository
– CIESIN Policy for Preservation of Digital Resources
– CIESIN Data and Information Management Policy
– CIESIN Data Policy
– CIESIN Digital Repository Collections Development and Use (Draft)
– CIESIN Statement on the Responsible Use of Data and Information Resources 

(Draft)
• Collection-Level Policies Pertaining to Digital Repository

– SEDAC Long-Term Archive Mission Statement (Draft)
– SEDAC Long-Term Archive Management Structure (Draft) 
– SEDAC Operational Enhancements for Submission of Data to the Long-Term 

Archive (Draft)
– SEDAC Long-Term Archive Management and Operations (Draft)
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CIESIN Policy for Preservation of Digital Resource
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Architecture Review

• Reviewed commercial and open source systems to facilitate ingest, preservation, and 
access

– Digital asset management systems
– Electronic records management systems
– Document management systems
– Digital repository systems

• Decided to focus on open source approaches to avoid proprietary dependencies
– Dspace
– Eprints
– Fedora
– Greenstone

• Selected the Flexible Extensible Digital Object Repository Architecture (Fedora)
– Developed by Cornell University and the University of Virginia
– Modular approach to facilitate enhancement
– Active user community of developers and implementers
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Prototype Evaluation

• Installed Fedora on a development server as a prototype 
implementation for evaluation

• Ingested SEDAC datasets being reviewed for the SEDAC 
Long-Term Archive (LTA)

• Demonstrated ingest and access capabilities
• Evaluated operational prototype for a year prior to 

implementing Fedora digital repository in production
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Searching the Fedora Prototype Implementation
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Production Implementation
• Decision to implement Fedora for production digital 

repository
• Purchased VITAL with Fedora from VTLS
• Installed VITAL 3.0, including Fedora 2.1 on production 

and failover server
• Trained system and administrative staff on VITAL/Fedora
• Developed and tested procedures for ingesting and 

updating objects
• Purged data ingested during test period
• Successive upgrades to VITAL 3.1.1 and Fedora 2.2
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Searching the CIESIN Digital Repository
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Establishing Collections
• Center for International Earth Science Information Network (CIESIN) 

Administrative Archive
– Center for International Earth Science Information Network (CIESIN) 

Records and Documents
• Socioeconomic Data and Applications Center (SEDAC) Active Archive

– SEDAC Active Archive
– SEDAC Active Archive Documents and Records

• Socioeconomic Data and Applications Center (SEDAC) Administrative 
Archive
– SEDAC User Working Group

• Socioeconomic Data and Applications Center (SEDAC) Long-Term Archive
– SEDAC Long-Term Archive Data
– SEDAC Long-Term Archive Documents and Records
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CIESIN Digital Repository Communities and Collections Screen
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Operational Ingest

• Data Migration
– Migration of data previously archived on portable 

media
• Parallel Ingest 

– Ingest of data during accession in parallel with 
traditional archiving 

• Self-Submission Workflow
– Submission by data producers and their 

representatives
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Adding a New Object Using the Administrative Interface
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Describing Object Using the Administrative Interface
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Self-Submission and Review Workflow Interface
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Digital Repository System Enhancement

• Conduct self-assessment for compliance with OAIS framework as a 
trustworthy digital repository

• Improve capabilities for self-submission of data
• Customize workflow processes for review and approval for ingest
• Explore opportunities to record provenance events
• Establish capabilities for batch ingest of objects
• Enable access control to collections, objects, and datastreams
• Experiment with access to datastreams from applications and services
• Test the system's ability to retrieve different combinations of objects in 

support of different user needs for retrieval and access 
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