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Executive Summary  

State governments have long understood the value of using geospatial information in decision making 

processes and planning efforts. State agencies now embrace the use of GIS information to analyze real 

world problems, to display and describe the physical world in digital graphical formats in order to provide 

more efficient and effective services to their citizens. State governments are also beginning to recognize 

the value of having access to older geospatial data as a resource to explore societal, environmental and 

economic change over time. Compelling business uses such as tracking changes in population, land, or 

vegetation over time or providing a cultural record of place are spurring users to seek out and use 

superseded geospatial content. 

State GIS and archival organizations are making efforts to respond to this information need, however, 

they face serious obstacles. Traditionally, it has not been a priority for data creators to preserve 

superseded geospatial information. Limited resources, diminishing budgets, and in some cases a lack of 

understanding by decision-makers or practitioners about the benefits of preserving geospatial data can 

stifle efforts to implement a formal preservation plan. As a result, older data is often overwritten or lost 

when more current information is received or as 

data is updated. As such, geospatial data is 

extremely susceptible to either temporary or 

permanent loss.  

The Geospatial Multistate Archive and Preservation 

Partnership (GeoMAPP) was formed in 2007 to 

address the challenges associated with identifying, 

preserving and providing long-term access to 

temporally significant digital geospatial content in 

state and local governments; dynamic data that is at-

risk of being lost when updates are made. The 

project is one of four initial state government 

partnerships funded by the Library of Congressô 

National Digital Information Infrastructure and 

Preservation Program (NDIIPP), and includes 

representatives from state geospatial and archival 

organizations from Kentucky, Montana, North 

Carolina and Utah.  

From November 2007 to December 2009, three 

state partners (KY, NC, UT) worked together to 

investigate approaches for preserving and providing 

access to superseded geospatial data. Concurrently 

the partners engaged GIS data creators and archives 

leaders from local and state government within each 

state and nationally to raise awareness about 

geoarchives issues and solicit feedback. 

GeoMAPP Key Findings 

1.      Establish a geoarchiving team with 

participation from the GIS, archives and IT 

communities to work with data producers, cross train 

and tackle the geoarchiving challenge. 

2.      Inventory GIS holdings and document 

information such as data ownership, theme, age, 

frequency of update, format and size about data to be 

considered for preservation. 

3.      Appraise-Develop a formal policy to assess 

which datasets need to be preserved based on legal, 

historical, business, and research value. 

4.      Data Prep, Transfer and Ingest- Develop 

standards for  metadata, file formats, file naming and 

data packaging, and create attainable processes to 

prepare, transfer, review and ingest geospatial data 

into a robust archive for long-term preservation 

5.      Preserve- Store multiple copies of archived 

data on diverse storage systems that track the 

location and integrity of each file 

6.      Provide Access to your archived holdings to 

allow the public to take advantage of these resources, 

to add their own value to the data and to become 

supports of the geoarchiving process 

7.      Justify the Investment through the 

development of metrics for measuring costs and 

benefits derived from specific use cases and the 

preservation process. Develop a programmatic 

strategy to track and document benefits over time to 

demonstrate success.  
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In the final phase of work from January 2010-December 2011, GeoMAPP added the state of Montana as a 

fourth full partner. GeoMAPP research during this period focused on detailed technical explorations 

relating to the long-term preservation, storage and access of archived geospatial content. The project 

documented iterative findings and best practices in a series of technical tools and whitepapers. Outreach 

continued with state and national GIS and archives communities, and the team continued to engage with 

an expanding network of project Informational Partners. A final key project focus was to engage with a 

contractor team to develop tools and templates for generating business planning and justification 

documentation to support the funding of geoarchiving activities.  

The GeoMAPP partnership brought together GIS practitioners, archives professionals, university 

researchers and librarians to build awareness that older, archived content needs to be preserved and has 

great value once made accessible. 

The core objectives during the second phase of the 

project included:  

 Integrate Montana as funded full partner and 

expand the voluntary Informational Partner 

program; 

 Conduct detailed collaborative research on 

technical matters surrounding the transfer 

and long-term preservation of geospatial 

data, and explore advanced access methods 

to these data while publishing results in the 

form of project whitepapers and tools; 

  Create business planning tools, templates 

and documentation that will help states 

develop metrics to support the establishment 

and ongoing support of sustainable 

geoarchives; 

 Continue the projectôs outreach and 

mentoring mission of engaging with GIS 

data creators and custodians, archives 

practitioners, and members of industry at 

local statewide and national events. 

 

GeoMAPP would like to sincerely thank the Library of Congressô NDIIPP program for its generous 

funding and support. The breadth of research and the scale of outreach and engagement far exceeded any 

preconceived notions on the part of the partners. Each state takes with them a much broader depth of 

knowledge, a greater appreciation for the challenges and opportunities with geospatial information, and a 

wider network of practitioners with whom to continue to collaborate and pursue answers. Although the 

partnership accomplished quite a bit, there is still much more to do to ensure that critical geospatial 

datasets are preserved and made available to the public.  

Key GeoMAPP Deliverables: 

 Project Interim Report (2007-09) 

 Geoarchiving Self Assessment Tool 

 National, State, and Local 

Geoarchiving Survey Results 

 Data Transfer Best Practice 

Documentation 

 Geospatial Data File Formats Guide 

 Geospatial Metadata for Preservation 

Whitepaper 

  Archival Metadata for Geoarchiving 

Whitepaper 

 Archival Processing Guide 

 Storage Infrastructure for 

Geoarchiving Assessment 

 Business Planning Toolkit and 

Documentation 

*note: All of these documents can be found on 

www.geomapp.net 
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Project Overview  

Introducing GeoMAPP 

Over the past thirty years the practice of generating maps and other cartographic products within state and 

local governments has been subject to incredible technological shifts: a migration from entirely paper-

based workflows, to computer generation of paper maps, to our current all-digital world where born-

digital geospatial datasets are used to create digital maps, new digital geospatial datasets, and dynamic 

web mapping applications and services. These shifts have necessitated changes in the records 

management of geographic data, evolving from capturing and preserving paper and Mylar-based 

geographic products derived manually from sketches, digitizing pucks and scanners, to the need to 

capture and preserve complex and diverse geospatial databases reliant on various software tools and 

relational databases. 

The quantity, size and dynamic nature of modern GIS technologies and data introduces new challenges to 

archivists and librarians: how does one capture and preserve snapshots of superseded critical state and 

local government geospatial data that may be updated on a daily basis; how does one ensure that large 

archival repositories of geospatial data stay usable and authentic over time; how can the public discover 

and easily access these collections to benefit research and add value; and what resources are required to 

develop and maintain an archive for large geospatial data collections?    

In November 2007, under the auspices of the Library of Congressô National Digital Information 

Infrastructure and Preservation Program (NDIIPP)
1
, state government archives and GIS practitioners from 

Kentucky, North Carolina, and Utah chartered a partnership with the Library of Congress to investigate 

these questions and other issues related to the preservation of geospatial content.  This effort, the 

Geospatial Multistate Archive and Preservation Partnership (GeoMAPP)
2
, began with four key objectives:  

 Identify and inventory geospatial content within each state that is temporally valuable or is ñat-

riskò of being lost when updates made or are not preserved due large size;  

 Explore the challenges of building collaborative relationships across organizational units within 

each state and across state lines to investigate the technical challenges related to the inventory, 

appraisal, ingest, storage and preservation processes to ensure the long-term viability and 

accessibility of valuable digital geospatial data;  

 Develop business planning materials and practices that can be used to justify the creation, 

expansion or maintenance of a sustainable geoarchive;  

 Conduct outreach with both the data creator community and with representatives from the 

geospatial and archives technologies industry to build awareness of the need to address the long-

term preservation and access of valuable digital geospatial data.  

 

The initial research efforts spanning 2007- 2009 are documented in the projectôs interim report.
3
. 

 

                                                           
1 Library of Congressô NDIIPP: http://www.digitalpreservation.gov/  
2 GeoMAPP: http://www.geomapp.net  
3 GeoMAPP Interim Report: http://www.geomapp.net/docs/GeoMAPP_InterimReport_Final.pdf  

http://www.digitalpreservation.gov/
http://www.geomapp.net/
http://www.geomapp.net/docs/GeoMAPP_InterimReport_Final.pdf
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In January 2010, the project began a new phase of work that built on the earlier efforts with new work 

concentrating on:  

 Adding new states as funded Full Partners and voluntary Informational Partners; 

 Conducting detailed research into technical matters surrounding the transfer, storage and long-

term preservation of geospatial data, and providing advanced access methods to these data; 

 Engaging an outside contractor to assist with developing tools, templates and documentation to 

assist in the development of business planning materials to support the establishment and ongoing 

support of sustainable geoarchives; 

 Continuing the projectôs outreach and mentoring mission of engaging with GIS data creators and 

custodians, archives practitioners, and the GIS and archives commercial sector at local, statewide 

and national events.    

After conducting a national search and a formal review and assessment process, GeoMAPP selected the 

state of Montana to join the partnership in January of 2011. Montana provided a new perspective on the 

geoarchiving challenge and assisted with new technical explorations. Montana benefited from the 

projectôs earlier findings and was able to test the initial partnersô assumptions from existing best practice 

documentation.   

GeoMAPPôs technical explorations for the projectôs second phase drew heavily on the foundations that 

were built during the projectôs initial phase and the focus areas for the new work were meant to address 

gaps in understanding identified during the projectôs initial efforts. However, having already learned to 

speak each otherôs language and having learned from the experience of developing early data preparation, 

transfer and ingest workflows the existing partners were well positioned to dig deeper into technical 

elements to benefit the packaging and transfer, long-term storage and preservation, and discoverability 

and access to archived geospatial content. 

A challenging national economic climate helped catalyze a project focus on the need to investigate tools 

and techniques for developing business case and business planning materials and to develop a business 

planning tool suite to make the business case for funding geoarchiving activities.  This effort drew heavily 

from statesô previous funding request efforts and other successful business models within the partnership. 

GeoMAPP also engaged an outside contractor to review existing project business planning materials and 

help the project develop new tools and templates.  The resulting business planning products are available 

for use by the partners and the community at large to develop business plans to support the establishment 

and continued support of dynamic geospatial data archives. 

 

GeoMAPP: The Power of Partnership 

One of the unique elements of the GeoMAPP partnership has been the distributed nature in which 

collective project tasks have been completed with direct involvement from each of the project partners. 

While each partner took a unique ñstate-centricò approach to implementing geoarchiving systems and 

workflows, all participants brought their findings and questions back to the partnership for discussion and 

application.  

Collaboration in a multistate consortium is atypical of how state governments customarily address 

technological challenges. Tight staffing constraints often limit organizations to be focused on managing 
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existing processes and addressing issues only when production challenges occur. Partners worked 

diligently to share their experiences, to learn from each other and to form project-wide generalized 

recommendations, best practices and standards.  

 

The GeoMAPP partnership is comprised of the following agencies: 

 

 North Carolina Center for Geographic Information and Analysis (Principal Investigator)  

 North Carolina State Archives- Electronic Records Branch (Co- Principal Investigator) 

 North Carolina State University Libraries 

                      

 

 Kentucky Department for Libraries and Archives 

 Kentucky Division of Geographic Information 

 Kentucky State University 

       

 

 Montana State Library 

 

 

 Utah State Archives and Records Service 

 Utah Automated Geographic Reference Center 

      

 

GeoMAPPôs pairing of preservation and GIS staff from each state enabled each of the state partners to 

establish or enhance the relationship between these organizations and to jointly investigate the challenges 

of preserving geospatial content within their state and among the project. The ñgetting to know each 
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otherò process featured building a familiarization of each disciplineôs terms and jargon while providing 

formal cross-training opportunities between groups on both archival and GIS tools and technologies. By 

understanding each otherôs language and learning both groupsô workflows and responsibilities, the state 

teams were better prepared to tackle the challenge of preserving geospatial content.  

To support the continued relationship building and bolster collaborative efforts among the state partners, 

the project held three face-to-face partner meetings during the projectôs second phase: June 2010 in Salt 

Lake City Utah, September 2010 in Phoenix Arizona, and in June 2011 in Helena Montana. Each of these 

events allowed the partners to engage directly with each other, to strengthen team efforts and to discuss 

technical explorations.  The meetings also allowed the project to interface with individuals from the host 

state that were not directly engaged with the project. These interactions with individuals from state 

government, industry, and the community allowed GeoMAPP partners to engage new communities, share 

its geoarchiving message, and to learn from the related efforts and areas of interest from the speakers. 

The GeoMAPP partnership focused significant effort during the final phase of work to growing the size of 

the projectôs Informational Partnership and to increase project engagement with this unique arm of the 

partnership. Initially composed of both GIS and archives practitioners from state governments when 

initiated in 2009, the GeoMAPP Informational Partnership grew to include standalone GIS or archival 

entities and federal partners such as the National Archives and Records Administration as well as 

unofficial university and local government participants. In late 2011 the Informational Partnership 

included official engagement from 18 states (including the 4 full partners) representing over one third of 

the states in the union. 

 

GeoMAPP Partners 
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GeoMAPP Informational Partners:  

Arizona 

Arizona State Library, 

Archives and Public Records 

Arizona State Cartographerôs 

Office 

Kansas 

Kansas Historical 

Society 

Kansas Information 

Technology Office 

Mississippi 

Mississippi Department of 

Archives and History 

Mississippi Geospatial 

Clearinghouse 

Wisconsin 

University of Wisconsin-

Madison 

Wisconsin Department of 

Administration 

The District of Columbia 

District of Columbia Office 

of Public Records 

District of Columbia Office 

of the Chief Technology 

Officer 

Maine 

Maine State Archives 

Maine Office of GIS 

Missouri 

Missouri State 

Geographic Information 

Office 

Missouri Spatial Data 

Information Service 

Wyoming 

American Heritage 

Center, University of 

Wyoming  

Wyoming Geographic 

Information Science 

Center, University of 

Wyoming  

Georgia 

Records and Information 

Management Services - 

Georgia Archives 

Information Technology 

Outreach Services Division, 

CVIOG-UGA 

Maryland  

Maryland State 

Archives 

Maryland Department 

of Natural Resources 

New York 

New York State Archives 

New York State Office of 

Cyber Security and 

Critical Infrastructure 

Coordination 

  

 

Illinois  

Illinois State Geological 

Survey 

Minnesota 

Minnesota Historical 

Society 

Minnesota Department 

of Administration, 

Geospatial Information 

Office (MnGeo) 

Texas 

Texas State Library and 

Archives Commission 

Texas Natural Resource 

Information System 

 

 

 

 

 

 

 

 

 

http://www.lib.az.us/Default.aspx
http://www.lib.az.us/Default.aspx
http://sco.az.gov/
http://sco.az.gov/
http://www.kshs.org/
http://www.kshs.org/
http://www.da.ks.gov/kito/
http://www.da.ks.gov/kito/
http://mdah.state.ms.us/
http://mdah.state.ms.us/
http://www.gis.ms.gov/Portal/
http://www.gis.ms.gov/Portal/
http://www.wisc.edu/
http://www.wisc.edu/
http://www.doa.state.wi.us/
http://www.doa.state.wi.us/
http://os.dc.gov/os/cwp/view,a,1207,q,522721,osNav,%7C31374%7C.asp
http://os.dc.gov/os/cwp/view,a,1207,q,522721,osNav,%7C31374%7C.asp
http://octo.dc.gov/octo/site/default.asp
http://octo.dc.gov/octo/site/default.asp
http://octo.dc.gov/octo/site/default.asp
http://www.maine.gov/sos/arc/
http://megis.maine.gov/
http://oa.mo.gov/itsd/gis/
http://oa.mo.gov/itsd/gis/
http://oa.mo.gov/itsd/gis/
http://msdis.missouri.edu/
http://msdis.missouri.edu/
http://ahc.uwyo.edu/
http://ahc.uwyo.edu/
http://www.uwyo.edu/wygisc/
http://www.uwyo.edu/wygisc/
http://www.uwyo.edu/wygisc/
http://sos.georgia.gov/archives/who_are_we/rims/default.htm
http://sos.georgia.gov/archives/who_are_we/rims/default.htm
http://sos.georgia.gov/archives/who_are_we/rims/default.htm
https://www.itos.uga.edu/
https://www.itos.uga.edu/
https://www.itos.uga.edu/
http://www.msa.md.gov/
http://www.msa.md.gov/
http://www.dnr.state.md.us/
http://www.dnr.state.md.us/
http://www.archives.nysed.gov/aindex.shtml
http://www.cscic.state.ny.us/
http://www.cscic.state.ny.us/
http://www.cscic.state.ny.us/
http://www.cscic.state.ny.us/
http://www.mnhs.org/index.htm
http://www.mnhs.org/index.htm
http://www.mngeo.state.mn.us/
http://www.mngeo.state.mn.us/
http://www.mngeo.state.mn.us/
http://www.mngeo.state.mn.us/
http://www.tsl.state.tx.us/
http://www.tsl.state.tx.us/
http://www.tnris.org/
http://www.tnris.org/


                                                                                   GeoMAPP Final Report December 2011 

 

 
10 

 

GeoMAPP Partner Highlights:  Statesô Unique Approaches and Next Steps 

A core tenant of the GeoMAPP effort has been cross-state collaboration to jointly investigate, dissect and 

propose solutions to the challenges surrounding the preservation of geospatial data. While the joint 

findings are highlighted under the GeoMAPP banner, many of the projectôs unique findings were 

discovered within the Petri dishes of discovery within each state. Each state took a unique approach to 

tackling geoarchiving and implemented unique workflows and technologies that worked within their own 

state context and leveraged existing systems within their organizations.  

The following section provides background on some of the unique approaches and advancements of 

GeoMAPPôs partner states and provides an additional organizational and technical overview for 

Montanaôs GIS and preservation programs. For more organizational background detail on Kentucky, 

North Carolina and Utah please see the GeoMAPP Interim Report. 

  

Kentucky
4
 

The Kentucky GeoMAPP team is comprised of staff from the Department for Libraries and Archives 

(KDLA), the stateôs primary archival body and the Department of Geographic Information (DGI), which 

manages the Kentucky Geography Network (KYGEONET)
 5
 Kentuckyôs geospatial data clearinghouse. 

Organizationally, DGI falls under Kentuckyôs Commonwealth Office of Technology (COT). The team 

also received technical GIS training, consultation, and project assistance from Kentucky State University. 

During the first phase of the project Kentucky concentrated on inventory, scheduling, and physically 

transferring records to the archives and between GeoMAPP partner archival organizations. During the 

second phase of the project, Kentucky consolidated what it had learned from the first phase and 

concentrated on preservation, access and documentation of data transfer.  

Electronic Records Program Background 

At GeoMAPPôs inception KDLA had three staff members who accessioned geospatial data, e-mail, 

website snapshots, state publications, governorôs records and meeting minutes into their archive. Despite 

the loss of a team member during the project period, GeoMAPP allowed Kentucky to continue to expand 

its electronic records program through the grantôs financial support, sharing of ideas/techniques, and 

development of best practices. The team developed a DSpace repository application that houses GIS and 

other electronic records. The Kentucky DSpace repository stores shapefiles, small images and PDFs, and 

plans are in place to describe and reference Esri File Geodatabases and large image stores that are 

external to the DSpace instance. Throughout the project, Kentuckyôs electronic records holdings 

continued to grow and the team is focusing on accessioning additional records. 

Kentuckyôs Geospatial Architecture 

The Commonwealth of Kentucky takes a fairly centralized approach for their geospatial holdings and 

hosts data for local, regional, state and federal entities on the Kentucky Geography Network. All of the 

resources made available via the KYGEONET feed the Commonwealthôs Enterprise GIS Databases, 

                                                           
4 For more background on Kentucky, see the GeoMAPP Interim Report: pp12-14 
5 KYGEONET, http://KYGEONET.ky.gov/ 

http://kygeonet.ky.gov/
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KyRaster and KyVector, which are managed by the Division of Geographic Information (DGI). These 

databases are accessed by hundreds of GIS users in State Government on a daily basis. There are no 

formal agreements in place nor do any mandates exist that require data producers to provide their 

geospatial data resources to the KYGEONET. Participation is voluntary; however, entities have chosen to 

contribute due to the exposure their data receives and the benefits that are realized from having the data 

accessible in a ñself-serveò manner.  

In order for data to be ingested into the KYGEONET, geospatial data resources must include a minimum 

set of Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata 

(CSDGM)-compliant metadata
6
. If the required metadata is not present, the data will not be ingested into 

the KYGEONET or the Enterprise Databases. In most instances the data submitted for distribution is an 

Esri shapefile, or file and tile-based image datasets. Transfer of this data occurs via network shares, FTP, 

DVD/CD, and portable hard drives. One of the primary challenges the Kentucky team has faced in data 

acquisition has been with several regional agencies responsible for hosting local government data that 

charge for data access. This restricted access has limited the archiving efforts for this data, but 

participation in GeoMAPP has helped catalyze discussion between KDLA, DGI and the data providers. 

 

How geospatial data moves within the Commonwealth of Kentucky 

 

Project Accomplishments 

Kentucky began the GeoMAPP project with a small number of image files transferred to the archives 

based on a single broad series in the state records retention schedule. Through participation in the 

GeoMAPP project, the Kentucky team accomplished the following: 

                                                           
6 Geospatial metadata details can be found on p.27 of this report 
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Á Established an archival collection of geospatial records (File Geodatabase snapshots, geospatial 

PDF files and shapefiles) transferred from state and local agencies;  

Á Created a web interface providing description of and access to archived geospatial records and an 

in-house tool that permits user access to all vector snapshots arranged chronologically, with 

accompanying image files; 

Á Participated in conference presentations and Informational Partners presentations that fostered 

learning about best practices for geospatial record archiving;  

Á Raised awareness within the geospatial record creating community for the need to manage and 

preserve records using a revised records retention schedule and archival techniques; 

Á Executed Memoranda of Agreement with local government GIS record creators to store 

preservation copies of geospatial records at the archives and make them accessible on a 

predetermined schedule. 

In addition to participating in and leading project working group efforts, the KDLA and DGI teams 

worked together to develop a map interface to provide access to records in the DSpace e-archives. DGI 

had limited involvement with GeoMAPP during the final months of the project due to depletion of their 

budget and limited staff resources, and they were not able to participate in later activities of the project, 

including the writing of the final report. Despite DGIôs withdrawal from the project, DGI and KDLA have 

continued the archiving process. 

Without a formal contract to GeoMAPP, staff from Kentucky State University offered the archivists Esri 

training, participated in numerous meetings, and advised KDLA in the formation of the geospatial portion 

of its e-archives. 

 

Introducing - Montana 

The Montana State Library was integrated into GeoMAPP as a full partner in February 2011 after 

participating for a year as a GeoMAPP Informational Partner. As a full partner, Montana provided a 

unique organizational structure to the GeoMAPP program because the GIS clearinghouse and informal 

GIS archiving activities have long been a combined and integral responsibility of the Montana State 

Library (MSL).  In 1985, the Montana State Legislature first funded the Natural Resource Information 

System (NRIS).  NRIS has its roots in the environmental impact statement process that placed increased 

demands on natural resources agencies throughout state government at that time.  Agencies and the 

legislature recognized that duplication of effort could be significantly reduced through an aggregated 

resource for the natural resource data needed to complete these processes. They also recognized that the 

home for this resource should be the State Library.   In the late 1980ôs the role of NRIS evolved to include 

GIS data management because of the value that GIS brings to natural resource information management.   

In a more traditional library role, MSL also manages the State Publications Depository Program to 

provide permanent public access to Montana state publications.  This program actively manages both 

print and digital state publications for Montana.  As one agency, the Montana State Library, brings the 

resources and expertise of these two programs to GeoMAPP. 
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Electronic records and publications program background 

The Secretary of State (through the State Records Manager) is responsible for records management policy 

setting for the State of Montana, though, as in most states, responsibility for records management remains 

at the records producer level.  Records deemed to be of permanent value are eventually transferred to the 

State Archives, which is a program of the Montana Historical Society (MHS).    

MHS has an Electronic Records Project Archivist who is funded by the Legislative Services Division.  

The Electronic Records Project Archivist works with Montana Legislative Services to preserve the digital 

audio and video recordings of legislative standing committee hearings, floor sessions and interim 

committees. The Electronic Records Project Archivist also manages analog recordings and paper records 

of the Legislature. The digitized recordings of sessions dating from 2005 have been migrated to an 

archival format and preserved as part of the NDIIPP sponsored Washington State Digital Archives. 

Ultimately MHS would like to fully fund this position with a full time permanent staff member within the 

archives devoted to electronic records throughout state and local government.   

As of December 2011, efforts to implement a statewide Montana electronic records management system 

have been slow moving.  A Montana Electronic Records Initiative was established in 2008, which 

published a strategic plan.
7
 Leadership from across the executive branch participated in the initiative.  In 

the coming years, the goals of the strategic plan will be addressed through legislation and cooperative 

agreements between agencies.  In the meantime the State Records Committee and Local Government 

Records Committee  address electronic records retention issues via retention schedules and records 

management guidelines including mandatory migration plans for records with retentions longer than 10 

years (per statute).  These committees also work to educate agencies about the importance of, and legal 

requirements to, define and protect essential records in electronic formats, both born-digital and digitized, 

through workshops, webinars and guidelines.  

As stated, MSL is responsible for permanent public access for state publications, a subset of state records.  

This responsibility is defined broadly in statute to mean any information produced by the government of 

Montana that is intended for public distribution.  To this end, MSL actively digitizes print publications 

and collects born digital state publications.  Since 2007 these publications have been managed, made 

accessible and preserved through a partnership with the Internet Archive.  As of March, 2011 MSL had 

digitized 1 million pages of state publications, comprising more than 15,000 publications made available 

online through the Internet Archive. MSL also subscribes to Archive-it, the Internet Archives web archive 

service.  By archiving state agency websites, MSL captures state publications published to those websites 

that do not make it to MSL through the state depository system and preserves the context of those 

publications on the web. 

Although responsibility for electronic government information in Montana is distributed in this way, the 

Secretary of State, the Historical Society, and the State Library work closely with one another.  The three 

programs joined together to create a Permanent Public Access Committee which was responsible for 

updating the Montana state publications statute.   

Finally, MSL and MHS share a joint license to the digital content management system, CONTENTdm, 

which is the software that supports the Montana Memory Project
8
. The Montana Memory Project is a 

                                                           
7 Montana strategic plan: http://sos.mt.gov/Records/committees/erim_resources/Strategic_Plan_Version_6.pdf .    
8 Montana Memory Project: http://mtmemory.org 

http://sos.mt.gov/Records/committees/erim_resources/Strategic_Plan_Version_6.pdf
http://mtmemory.org/
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resource for all Montana libraries, archives, museums and historical societies to use to make accessible 

the digital Montana content that they manage.  Examples of electronic records currently accessible 

through the MMP Montana Memory Project include Governorsô records, Constitutional Convention 

records, livestock brand records, and state prison records.  

Existing GIS architecture 

NRIS has served as the state GIS clearinghouse for almost two decades.  In this capacity, NRIS manages 

a large GIS data collection and makes GIS data available via web applications, web mapping services, 

and as downloadable data.  For years MSL has maintained a GIS data list and in 2008 MSL launched the 

Montana GIS Portal based on the Esri GeoPortal Toolkit.  This portal provides discovery and access to 

more than 400 Montana-related GIS datasets served both by MSL as well as other state agencies and local 

governments. MSL is also the theme steward for twelve of the fourteen framework layers that comprise 

the Montana Spatial Data Infrastructure (MSDI).   

 

The Montana GIS Portal 

NRIS has long been a statewide leader and advocate for the creation of GIS metadata.  The State of 

Montana created a technical standard
9
 that requires agencies that wish to publish metadata to the Montana 

GIS Portal, to do so following Technical Specifications drafted by MSL.  These technical specifications
10

 

support the functionality of the Esri GIS Portal Toolkit and are FGDC CSDGM-compliant.  

The technical architecture that supports NRIS and the MSDI is a hybrid model.  MSL maintains a SQL 

database and ArcGIS Server environment in a local data center.  Additionally, the State Information 

Technology Services Division hosts an enterprise ArcGIS Server environment to host web services.  

More details about MSLôs infrastructure are found elsewhere in this report. 

                                                           
9 MT Metadata Standard: http://itsd.mt.gov/content/policy/policies/Infrastructure/1200-XS3 
10 MT Geoportal Tech Specs: http://itsd.mt.gov/content/policy/policies/Infrastructure/1200-XS4 

http://itsd.mt.gov/content/policy/policies/Infrastructure/1200-XS3
http://itsd.mt.gov/content/policy/policies/Infrastructure/1200-XS4
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Existing geoarchives activities 

Montana does not currently include GIS data in agency records retention schedules.  MSL has long been 

recognized as the ñarchivesò for GIS data, a role that is supported by state Records Management, the State 

Archives, the State Geographic Information Officer and the Montana Land Information Advisory Council 

(MLIAC) .
11

 Prior to joining GeoMAPP, MSLôs process to archive GIS data was to simply not throw any 

data away.   In the past, NRIS had made attempts to inventory the GIS data collection.  The last inventory 

took place in approximately 2002.  Unfortunately, after completing the initial inventory no attempt was 

made to develop a system to manage this information in a way that was useful long-term.  The majority of 

the NRIS data collection has good descriptive metadata but no thought was given to archival metadata.  

Backups of the data exist but are not integrity checked and no thought was given to format migration. 

Access to data in certain formats is in question.   Finally, no effort was made to distinguish archived or 

superseded data from current data.  

As MSL approached the GeoMAPP project it was understood that MSL would take a ñlibrary collection 

development policyò approach to managing a GIS data archive rather than a ñrecords managementò 

approach.  The authority to undertake this role is granted under the statute that governs state publications 

as well as MSLôs collection development policy.  This policy states that MSL will manage state 

government information and natural resource information about Montana including GIS data.  Further 

work needs to be completed to more formally define MSLôs GIS data collection development policy.  

Emphasis is placed on Montana GIS Clearinghouse data which has a statewide focus and MSDI data 

which incorporates both local and state data.    

Outreach 

MSL staff spent the early part of 2011 reviewing the research and documentation prepared by GeoMAPP 

members during previous years of the grant.  Prior to participating in a two-day mentoring session 

conducted by other participating states, MSL completed the GeoMAPP Geoarchiving Self-Assessment.  

This self-assessment will be shared with the State Records Manager, the State Archivist, the State 

Geographic Information Officer and MLIAC.  MLIAC meets quarterly and is now chaired by MSL.  

NRIS staff regularly updates the Council on GeoMAPP activities at their meetings. 

MSL offered an introduction to GIS data archiving session at the State Information Technology 

Conference hosted by the State Information Technology Services Division in Helena the first week of 

December 2011. 

Benefits/drawbacks of being the GeoMAPP guinea pig 

Montana was in the unique position of joining GeoMAPP over three years after the projectôs inception. 

This gave MSL staff the benefit of taking advantage of the considerable research that had already been 

completed by other partners while at the same time being able to lend a new perspective to research that 

was underway.   Because the other partners know each other so well, MSL staff found the June face-to-

face meeting to be particularly valuable to learn about the group dynamics that were not always conveyed 

in conference calls.   This meeting gave staff the comfort level to participate on an equal level with other 

partners. 

                                                           
11 The MLIAC is the council that makes recommendations on statewide GIS policy for Montana.   
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For new states that wish to take on the challenge of archiving GIS data, the value of mentoring sessions 

with subject matter experts should not be underestimated.  MSL found these sessions to be most valuable 

when they were short and focused on a specific topic, such as appraisal; sessions that addressed a critical 

information need at the point in time when the need was most apparent.  

Equally valuable is the wide array of documentation prepared by the GeoMAPP partners that share a 

variety of perspectives and options to explore on a number of different topics. MSL appreciated knowing 

that for many issues,  different partner states chose different approaches to similar challenges.  States new 

to these concepts should find it encouraging to know that they can follow a pre-defined formula or 

develop their own customized approach to developing systems to support a successful GIS data archives 

program.  Two documents that MSL found particularly useful as staff prepared for the data transfer 

demonstration were the Geospatial Metadata Elements for Preservation and GeoMAPP Data Transfer 

whitepapers which were both in draft form when reviewed by Montana.   

The only real drawback from MSLôs participation in GeoMAPP was that the time for participation was 

condensed to less than a year.  This timeline created pressure on staff to get up to speed on the research 

already conducted while at the same time applying draft practices to local situations in order to verify 

and/or draw new conclusions about the research at hand.  MSL was fortunate that the staff working on the 

project already knew one another so that the timeline was not impacted by the need for extensive 

relationship building and cross-training.  Other states should not underestimate the time it takes to build 

sustainable relationships between partner organizations within the state.   

Positive changes from project 

As a result of MSLôs participation in GeoMAPP, MSL staff has a better understanding of archival 

concepts and how to apply them to GIS data management.  MSL now has a sustainable plan in place to 

develop an inventory system and a workflow that can be used to manage both current and archived data.  

Decisions such as what metadata is required, how frequently should data be captured and how should data 

collections be managed no longer seem overwhelming.   MSL has procured and configured storage and a 

file system that will serve as a dark archive.  Beyond MSL, Montana officials including those who sit on 

MLIAC, have a raised awareness of the importance of GIS data archiving. Most importantly, MSL now 

belongs to a network of professionals who understand and value GIS data archiving and who can be relied 

on to continue this dialogue in the future. 

 

North Carolina
12

 

North Carolina was the principal investigator (PI) and lead state for the GeoMAPP effort. The North 

Carolina team paired staff from the North Carolina State Archives Electronic Records Branch and the 

North Carolina Center for Geographic Information and Analysis (CGIA). The North Carolina State 

Archives is part of the North Carolina Department of Cultural Resources (NC DCR) which has 

responsibility for archival records created by state and local government agencies in North Carolina. 

CGIA manages NC OneMap
 13

 North Carolinaôs geospatial data portal and program for data sharing, and 

is responsible for the project management, coordination and contracts administration for GeoMAPP. 

CGIA began the project organizationally aligned with the state Department of Environment and Natural 

                                                           
12 For more background information on North Carolina see the GeoMAPP Interim Report:pp9-12 
 13 NC OneMap http://www.nconemap.net/. 

http://www.nconemap.net/
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Resources, but in late 2009 was transitioned to the Office of the State Chief Information Officer. North 

Carolina State University (NCSU) Libraries assisted GeoMAPP and the North Carolina team in a 

technical advisory role, sharing lessons learned from their experiences with the North Carolina Geoaptial 

Data Archiving Project (NCGDAP)
14

 and involvement with national geospatial organizations such as the 

Open Geospatial Consortium (OGC).
 15

 

Electronic Records Program Background 

At the beginning of the GeoMAPP project, the archives had 2.5 staff dedicated to collecting and 

managing electronic records including: 

 E-mail from the Superintendant of Public Schools and the Governor of North Carolina; 

 Records from the Governorôs office  released at the end of each administration; 

 State Agency website archives (since 2005); 

 Audio files from the State Senate; 

 Files from the State Office of Information Technology Services. 

These data were typically stored on CDs, DVDs, or on agency servers. Despite losing a staff analyst in 

late 2008 and the Government Records section head in early 2009, the electronic records program has 

continued to grow. In January 2009, the archives received over 200,000 files (90 GB) from the outgoing 

Governorôs administration and collected 50,000 e-mails, while also continuing to capture websites, 

accessioning senate audio files and actively participating in the exploration of ingesting and preserving 

geospatial content. Additionally, items such as archiving state government-wide e-mail and the capture of 

state government maintained Web 2.0 tools such as Twitter and Facebook have arisen as archival 

challenges for the state. 

North Carolinaôs Geospatial Architecture 

North Carolinaôs geospatial portal, known as NC OneMap, enables data discovery and access to web map 

services, image services, and downloadable vector datasets in shapefile format and raster datasets in TIFF 

with JPEG compression, MrSID, and IMG formats.  NC OneMap is a clearinghouse, a repository for a 

portion of the data, and a portal for distributed map and image services. Datasets accessible through NC 

OneMap are developed and managed by state, local, and federal agencies, coordinated and/or hosted by 

the OneMap program, and made available online free of charge.  In 2011, the site provided access to 

dozens of statewide map services, a statewide image service, and File Transfer Protocol (FTP) download 

access to over 110 vector and 125 raster geospatial datasets.  NC OneMapôs datasets feature FGDC 

CSDGM-compliant metadata records. If a metadata record is not included when data is submitted for 

posting, staff will create a new metadata record with input from the data creator. The OneMap team will 

also enhance or refine existing metadata records transferred with datasets when they are missing critical 

information, with input from the data creator. Before data is posted it is also opened and checked to assess 

fi le validity, dataset projection and geographic extent.  

North Carolina has both a robust centralized repository and access to decentralized map services.  This 

hybrid approach takes advantage of Web Map Services (WMS)
 
to provide access to remotely created and 

managed datasets via the Internet.  The NC OneMap program is in a planning process to determine the 

most effective ways to provide access to geospatial content from a diverse mix of federal, state and local 

                                                           
14 NCGDAP: http://www.lib.ncsu.edu/ncgdap/  
15 For more info about the OGC, see: http://www.opengeospatial.org/.  

http://www.lib.ncsu.edu/ncgdap/
http://www.opengeospatial.org/
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government agencies and academic institutions that produce and manage data within the state.   This 

hybrid approach to hosting services and data has made archiving geospatial content and determining a 

location of capture a significant challenge for the North Carolina team.    

 

 

Mapping the movement of geospatial content in North Carolina 

Project Accomplishments 

GeoMAPP participants in North Carolina focused their efforts on a number of fronts. The NC team 

continued to focus on outreach within the state by attending regional conferences and legislative outreach 

efforts. Team members engaged with GIS data creators at the North Carolina Arc Users Conference and 

presented at the well-attended biannual NC GIS conference. In November 2011, the team also gave two 

presentations at a statewide electronic records conference and had in excess of 150 state and local 

government records creators attend both sessions. A session on business planning was also attended by 

the Archivist of the United States. 

The team also continued to attend working group meetings of the NC Geographic Information 

Coordinating Council (GICC), Council meetings, and conducted a data appraisal and transfer 

demonstration with the City of Charlotte. The project team also engaged with the NC DCR Historic 

Preservation Office and its fairly mature GIS program. While a transfer of GIS records from this group 

may not result from this engagement due to confidentiality and business use cincerns, the hope is to 

influence their record keeping practices to include best practices for file format and file naming. The team 

also began discussions with the North Carolina Department of Transportation (NCDOT) regarding 

assessing their GIS data holdings. Due to workloads, however, the team continues to try to establish talks 

and meetings to discuss how to approach DOTôs large collections of geospatial content 
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In 2011, the Statewide Mapping Advisory Committee (SMAC) of the GICC formed a Working Group for 

Standards. The chair of the working group invited staff from the State Archives to be a part of the 

working group and to contribute to the groupôs advisory role to the GICC regarding geospatial data 

content standards and related practices.  

While both the Archives and CGIA were heavily involved in the administration of GeoMAPP due to their 

co-Principal Investigator designation and had a significant role to provide technical leadership for several 

workplan research tasks, both agencies were able to focus resources to enhance the geoarchiving 

workflow within the state. The team continued to transfer content from CGIA to the Archives and by the 

end of the grant, NC OneMapôs entire collection of superseded vector files had been archived. These files 

include 75 unique datasets that had been saved by the NC OneMap database administrator and were 

added to the complete collection of over 500 vector datasets preserved in the NC geoarchive. The 

Archives also continued to add datasets to its CONTENTdm access solution and tweaked some of the 

data discovery functionality. The team also modified the collection to ensure that it took advantage of 

product enhancements made to CONTENTdm.  The Archives installed and began testing the Audit 

Control Environment (ACE) toolkit on its geospatial holdings. ACE manages the bit level verification of 

files in a digital repository and periodically calculates and compares hashes for files in a collection to 

make sure that files have not been accidently altered or have suffered from degradation or óbit rotô.  

Responding to the Strategic Plan adopted by the NC Archives, the State Archivist created the Electronic 

Records Branch in June 2010. Employees of this branch work in collaboration with the other branches 

within the section to promulgate best practices guidelines
16

, establish a digital repository, issue practice 

guidance and consult staff and other state employees.  

CGIA was also witness to a number of organizational and staff changes as GeoMAPP transitioned into its 

final phase. In addition to facing the retirement of one of the projectôs founders and co-PIs in the fall of 

2009, the agency was also organizationally and physically relocated from the stateôs Department of 

Environment and Natural Resources to the Office of the State Chief Information Officer (CIO) in 

September 2009. While the move aligned CGIA with the stateôs technology decision makers, it also 

introduced new administrative policies and procedures which impacted the administration of this complex 

multi-state, federally funded grant project.  

Technologically, CGIA benefitted from a unique 2010 project that it led to capture detailed aerial imagery 

for the entire state. In addition to creating 17 terabytes of new imagery and immediately superseding the 

agencyôs vast existing imagery collection, the project also featured an implementation of Esriôs Geoportal 

Server for data discovery and access to NC OneMapôs data resources. The resulting NC Geospatial 

Portal
17

 was a significant improvement over the existing NC OneMap data discovery infrastructure and 

could provide future beneficial linkages to superseded data being preserved at the Archives.  

Sustainability 

During the first quarter of the second phase of the project, the NC General Assembly passed legislation 

requiring a five dollar fee be collected on all deeds recorded with the exception of mortgages. This fee, 

the Archives and Records Management Fee (ARM), is to go to directly support the work of the Archives 

and Records organization. This funding helped the Archives make additional investments in its IT 

                                                           
16 NCDCR records best practices: http://www.records.ncdcr.gov/erecords  
17 NC GeoPortal: http://data.nconemap.com/  

http://www.records.ncdcr.gov/erecords
http://data.nconemap.com/
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infrastructure. The Archives purchased additional storage for the Raleigh site as well as storage located in 

the Western Office of Archives and History. The storage in the Western office serves as a disaster 

recovery copy of records and items in the digital repository. Additionally, the Archives began to build 

tools as well as incorporate existing tools to perform the digital preservation steps necessary for the 

preservation of and access to geospatial data files.  

The NC team is also looking forward to testing the results of the business planning contractorsô efforts to 

potentially generate future business justification documentation. As GeoMAPP winds down the agencies 

will continue to investigate other grant opportunities to potentially fund future enhancements to the NC 

geoarchiving process. 

 

Utah
18

 

The Utah GeoMAPP team was comprised of staff from the Division of Archives and Records Service and 

the Automated Geographic Reference Center (AGRC). AGRC manages the State Geographic Information 

Database (SGID)
19

, Utahôs geospatial data clearinghouse. The Archives is a division within the 

Department of Administrative Services, while AGRC is part of the Department of Technology Services.  

Electronic Records Program Background 

Prior to kicking off the GeoMAPP effort, Utah was in the early stages of building an electronic records 

program. Selected records were submitted to the archives from a variety of sources, usually on compact 

discs placed in boxes with paper records. Utah Archives also received governors' records in electronic 

form and stored them on a hard drive. The files were typically desktop files, such as Microsoft Word 

documents or spreadsheets. Additionally, the archives contracted with the Internet Archive to harvest 

state websites, but the archives have had only limited interactions with this data which is typically 

managed and harvested by the Utah State Library. Catalyzed by GeoMAPP project efforts, the Archives 

made a concerted effort to identify individual electronic datasets and record them in a catalog database.
20

 

The catalog functionality has expanded so it can be used for multiple formats including geospatial data. 

The archives staff has had ongoing discussions with its IT department with regard to preserving e-mail. 

The Archives have also begun a pilot project with the stateôs Purchasing Division to classify agency e-

mail messages and export them out of the existing proprietary e-mail system. 

 

Utahôs Geospatial Architecture 

Utah began the project with a fairly federated approach to managing their stateôs geospatial holdings.  

Relationships between AGRC and state agencies and local governments were traditionally formed on a 

project-by-project basis. AGRC has managed large road and parcel data collection efforts, which has 

allowed for unprecedented opportunities to interact and build relationships with county governments. 

Many of the state agency relationships are built between people in each office.  Because of these outreach 

efforts, the reputation and purpose of AGRC as a data clearinghouse has encouraged participation without 

prompting. 

                                                           
18 For more background information on Utah, see the GeoMAPP Interim report: pp14-17. 
19 Utah SGID, http://agrc.its.state.ut.us/ 
20 Utah Archives e-records catalog: http://images.archives.utah.gov/cdm4/search.php  

http://agrc.its.state.ut.us/
http://images.archives.utah.gov/cdm4/search.php
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AGRC hosts any public or private data that data producers are willing to share, whether this data is from 

the local, federal or state level. The data focus has also shifted
21

 for the SGID
 
from being project driven to 

being more varied in type and focus.  

AGRC receives and ingests raster and vector datasets ensuring that metadata is both complete and FGDC 

CSDGM-compliant. AGRC staff will enhance or refine existing metadata records transferred with 

datasets when they are missing critical information with input from data creator. If metadata is absent, 

AGRC will contact the owner or steward of the data so that the metadata is completed to meet FGDC 

CSDGM standards. Additionally, the AGRC staff opens and checks the dataset to assess file validity, 

dataset projection and geographic extent. Once the dataset and metadata record have been validated, the 

data is made available for public access via FTP. The data listed can be downloaded for free and can be 

used by anyone without restriction. 

The SGID is required to provide an accurate representation of all civil subdivision boundaries of the state. 

Each state agency that acquires, purchases, or produces digital geographic information data is required to 

inform AGRC about the existence of the data layers and their geographic extent and allow AGRC access 

to all data classified public. Additionally, the State Tax Commission annually delivers data relating to the 

creation or modification of the boundaries of political subdivisions. AGRC has also created a data sharing 

Memorandum of Understanding (MOU) with the federal government that was accepted by 13 federal 

agencies.  

GeoMAPP has enabled the Archives and AGRC to extend their relationship with local data creators by 

supporting travel to localities and regional agencies statewide. During these visits, data were inventoried 

and added to the GIS Inventory, and targeted data were copied and transferred to the SGID and the 

Archives. 

 

Utahôs process for capturing data for the archives 

 

Project Accomplishments 

The Utah State Archives made significant progress in its ability to accession and preserve electronic 

records in general and geospatial records in particular. Prior to GeoMAPP, the procedures for ingesting 

                                                           
21 The SGID Legislative mandate can be found here: http://www.le.utah.gov/UtahCode/getCodeSection?code=63F-1-507  

http://www.le.utah.gov/UtahCode/getCodeSection?code=63F-1-507


                                                                                   GeoMAPP Final Report December 2011 

 

 
22 

 

electronic records into the Archives were to simply accept whatever media the record creators sent in, and 

then eventually write a finding aid describing those records. Now, the ingest process has become highly 

sophisticated and records are run through Utahôs AXAEM application, which captures a checksum, 

extracts metadata, and associates these records with their retention schedules and finding aids 

automatically, all while providing an access interface and preservation features.  

In the race to complete as much application programming as possible, the actual ingest of geospatial 

records had barely begun by the projectôs closure. In the projectôs first phase, geospatial records were 

inventoried and organized on an FTP server, so the Archives has access to them. Now the Archives needs 

to take all of those files and run them through the formal ingest process, largely following the processing 

procedures outlined by GeoMAPPôs Preservation and Data Transfer working group. 

More adjustments need to be made to the design of the finding aid when it comes to geospatial records. 

Previously, the finding aid was designed to display records item-by-item with one column in the container 

list dedicated to technical metadata. This design could be made much more readable. Once the design 

work is done, the finding aids for the ingested records need to be published. 

In addition, much more development is required to develop a map-based interface to allow searching of 

archival records, including geospatial records. AGRC assisted the Archives to plan and develop one 

interface. While this end product looks promising, more work needs to be done before it is ready for 

public use. Another map-based interface uses location-based metadata found in the electronic records, in 

association with the search engine Solr, which has been integrated into AXAEM. That software appears 

to offer features that could be incorporated into a map-based search, although specifics have not yet been 

explored. 

Storage space at the Archives is a large looming issue. The Archives has no independent storage capacity, 

which is why Archives and AGRC share the FTP server where the geospatial records currently reside. 

Most other data is stored on portable hard drives, which have a known high failure rate. A few digital 

collections are online. Storage services offered by Utahôs Department of Technology Services (DTS), 

including SAN and NAS technology, have been deemed too expensive for the Archivesô budget. This 

service is the only online storage offered that connects to the Archivesô web server and ingest process.  

The Archives is currently seeking extra funding to pay for online storage, as well as exploring other 

options for a dark archive of offline storage. One technology that seems promising for offline use is 

Millenniata disks. Although storage space on these DVDs are limited to the standard 4.7 GB, Millenniata 

disks appear to be less fragile than other media and less prone to bit-rot.  This media stability and 

reliability could save the Archives money in the long-term due to the low cost to obtain the media and 

being able to avoid the monthly maintenance fees associated with leasing SAN from DTS. Additionally, 

media migration would likely need to happen less frequently. If used, the ingest process would be adapted 

to only store records on the server until the ingest was complete, then be moved to offline storage, with no 

direct download ability provided to the public.  

In contrast, AGRCôs approach to the storage problem is to participate in exploring cloud-based storage 

along with Montana, Oregon, and Colorado. If this proves to be a financially viable solution, the Archives 

may choose it, too. Other goals that AGRC completed during the GeoMAPP project include:  

 Consistency in applying ISO-naming convention standard;  

 Ease of export of individual datasets from the GIS Clearinghouse database, the SGID. 
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GeoMAPP Working Groups: The Engines for Project Research and Discovery 

Working Group Background 

In addition to the engagement, exploration and implementation efforts occurring within individual states, 

each of the GeoMAPP partners also participated in the projectôs technical working groups. These teams 

took the lead for conducting GeoMAPPôs collaborative detailed research investigations and generated 

many of the projectôs deliverables and white papers during the projectôs final phase. 

 As tasks and project scope began to be finalized for 2010-11 efforts, the project team reassessed the 

exiting working group structure and membership established during the first phase of work. Based on 

these considerations, the project established new working groups that better aligned with the projectôs 

new focus areas of enhanced preservation techniques, providing diverse access options to superseded 

content, developing a suite of tools and templates for justifying the investment in preservation, and 

enhanced national and state outreach and new partner mentoring. The original six working groups 

(Business Case, Inventory and Metadata, Appraisal and Access, Content Lifecycle and Data Transfer, 

Communications, Industry Outreach)
22

 were condensed and transitioned to form the new GeoMAPP 

2010-11 Working Group slate including: 

 Preservation and Data Transfer 

 Storage and Access 

 Business Planning 

 Outreach and Mentoring 

A number of early-stage GeoMAPP efforts, such as the GIS/archive knowledge exchange and developing 

demonstration geoarchiving workflows, were largely experiential and executed within the individual 

states. The 2010-11 project workplan included many more tasks that called for collaborative research and 

led to the creation of periodic white papers. This focus on providing an ongoing publication of tools and 

white papers allowed for GeoMAPP to share its findings incrementally. This incremental release 

benefitted the community of interest by making tools and documents available that could be reviewed and 

used immediately rather than providing an avalanche of information and documentation at the projectôs 

closure.  

This section of the report details the background, focus areas, key findings, lessons learned and 

recommended practices from each of the GeoMAPP Working Groups and proposes items for a future 

research agenda: 

 

Exploring the Mechanics of Geoarchiving- Preservation and Data Transfer  

The long-term preservation of digital data, whether geospatial or not, is more than just copying files to 

some type of portable storage media and placing it on a shelf.  It involves a set of processes to ensure that 

data is transferred in a manner that accurately encapsulates and moves all of the dataôs elements, and 

maintains the data in manner that allows it to be accessed and used over time.  Preservation systems must 

                                                           
22 For more information about the initial Working Group efforts see the GeoMAPP Interim Report: 

http://www.geomapp.net/docs/GeoMAPP_InterimReport_Final.pdf  

http://www.geomapp.net/docs/GeoMAPP_InterimReport_Final.pdf
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be designed in ways to facilitate this capture by ensuring the following characteristics of the data are 

maintained: 

 Authenticity :  the data is what it purports to be, and may be verified by assessing the identity and 

the integrity of the record. ñIt must be possible to ascertain at all times what a record is, when it 

was created, by whom, what action or matter it participated in, and what its 

juridical/administrative, cultural, and documentary contexts were;ò
23

  

 Reliability :  the data is trustworthy and represents the record as a statement of fact. ñIt exists 

when a record can stand for the fact it is about, and is 

established by examining the completeness of the 

recordôs form and the amount of control exercised on 

the process of its creation.ò
24

 It will be difficult for 

archival organizations to ascertain the reliability of 

received datasets (i.e., the factual accuracy of the 

data/attributes stored in the datasets), and will largely 

be dependent upon the data contributors to deliver 

reliable datasets. However, once the datasets are 

received, the archives can ensure the ongoing 

reliability through maintaining the datasetsô integrity;  

 Bit -level Integrity:  the data is complete and protected 

from data loss or damage. Preservation systems must 

have a way of monitoring the bit-level integrity of data 

when datasets are received, and over time as the data 

resides in the archival storage system (e.g., through a 

mechanism such as  checksums), to ensure the datasets 

and their associated files remain digitally intact; 

 Security:  the data is protected from unauthorized 

access; 

 Usability:  the data is discoverable and accessible in a 

meaningful way now and into the future, such that it 

can be used to its fullest potential.
25

 Migration, 

transformation, and/or emulation strategies and plans 

are in place to protect against obsolescence in data 

formats and/or software applications that would 

restrict or exclude use. 

ñThe first unofficial Content Lifecycle and Data Transfer working group was formed at the GeoMAPP 

kickoff meeting in March 2008.ò
26

  Thus began the section of the GeoMAPP Interim Report covering the 

                                                           
23 Luciana Duranti (2001), ñInternational Research on Permanent Authentic Records in Electronic Systems (InterPARES): 

Experiential, Interactive and Dynamic Records,ò SSHRC MCRI InterPARES 2 Project Proposal, 412-2001, 1.1-11 (emphasis in 

original). Available at http://www.interpares.org/display_file.cfm?doc=ip2_detailed_proposal.pdf.   
24 Brent Lee (2005), Authenticity, Accuracy and Reliability: Reconciling Arts-related and Archival Literature (InterPARES 2 

Project).ò Available at: http://www.interpares.org/display_file.cfm?doc=ip2_aar_arts_lee.pdf  
25 ISO 15489-1:  Information and documentation ð Records management ð Part 1: General 
26 GeoMAPP Interim Report:  http://www.geomapp.net/docs/GeoMAPP_InterimReport_Final.pdf 
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actions of the Content Lifecycle and Data Transfer working group.  The report goes on to say that the 

Content working groupôs ñofficialò actions evolved to a ñfocus on investigating and documenting the 

lifecycle of geospatial content and data transfer methodologies.ò
 
 

With that focus in mind, the Preservation and Data Transfer working group became almost a direct 

continuation of the work of the earlier working group from the previous phase of GeoMAPP, with the 

final phaseôs efforts digging deeper into the technical factors influencing the transfer and long-term 

preservation of geospatial content.  The working group was tasked with two broad objectives:  

 To explore and document the processes and requirements for preserving geospatial data over 

time; 

 To assist the new partner (ultimately the Montana State Library) in conducting a similar data 

transfer demonstration that the original partners accomplished in the first phase of GeoMAPP 

(2007-2009), armed with best practice guidance from the existing partnersô previous experiences. 

To meet these challenges the working group addressed several tasks detailed in the project workplan, and 

produced several technical white papers, including a suite of whitepapers that together document the end-

to-end process of describing, transferring, and processing geospatial datasets for long-term preservation : 

 Utilizing Geospatial Metadata to Support Data Preservation Practices: identifies important 

geospatial metadata fields that facilitate the long-term preservation of geospatial datasets. 

 Best Practices for Geospatial Data Transfer for Digital Preservation: offers strategies, processes 

and approaches for successfully and reliably transferring geospatial datasets to the archival 

organization. 

 BagIt User Guide: provides detailed instructions on how to use BagIt to package, transfer, and 

validate transferred files.  

 Best Practices for Archival Processing for Geospatial Datasets: offers strategies for establishing 

archival metadata, and presents workflow processes and technologies to reliably move geospatial 

datasets into preservation and access repositories.  

 Archival Metadata Elements for the Preservation of Geospatial Datasets: offers an extensible 

metadata model and dictionary to use as the basis for describing and managing archived 

geospatial datasets. 

Preservation systems must deal with the ongoing issues of hardware and software obsolescence inherent 

in the constantly shifting state of technology.  File formats come and go, features are added and removed, 

and conversion from one format to another is problematic as features of the old format may not be 

available in the new.  The complex, often multi-file nature of geospatial formats and the unfamiliarity of 

archivists not versed with the myriad of geospatial data file formats in GIS systems potentially lead to 

further challenges in maintaining all of the characteristics and accessibility of preserved geospatial 

datasets. The working group also produced whitepapers that address these issues: 

 Archival Challenges Associated with the Esri Personal Geodatabase and File Geodatabase 

Formats: describes specific challenges associated with these rich, complex data file formats; 

 Emerging Trends in Content Packaging for Geospatial Data: explores the latest advancements 

and research areas for geospatial content packaging.  
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The following sections describe some of the specific research items the working group investigated 

during the projectôs final phase: 

Moving Content and Documenting Findings 

A significant portion of GeoMAPPôs initial efforts during the first phase of work (2007-09) were 

dedicated to designing, developing and implementing geoarchiving workflows and systems to preserve 

each stateôs archival GIS datasets. The original Content Lifecycle and Data Transfer working group and 

the state partners allocated significant resources to:  

 Discover and inventory superseded geospatial datasets; 

 Appraise these datasets for their archival worthiness; 

 Design and then implement workflows and systems to prepare geospatial datasets for 

preservation; 

 Transfer this content to the archival organization; 

  Review and ingest submitted geospatial content; 

 Store and provide access to archived data.  

Each state developed its own unique approach to the data transfer process, with a focus on leveraging 

existing workflows and technologies within the state.  

After processes were established within each state and demonstration data transfers were validated, each 

of the states transferred select datasets among the other two state partners. This interstate transfer of 

content helped to validate each individual state approach to data packaging and file naming, and also 

helped to assess the possibilities for developing geospatial archive content exchanges across state borders. 

Detailed findings from these initial data transfer efforts can be found in the projectôs Interim Report and 

project website.
27

 

The new phase of GeoMAPP work, beginning in January 2010, added two new focus areas to the 

projectôs data transfer research efforts: developing a concise and inclusive data transfer best practices 

document; and conducting a data transfer demonstration with new state partner Montana. 

Documenting the Data Transfer Lifecycle and Recommending Best Practices 

As archival organizations are dependent upon outside contributors to build their collections, a critical 

aspect of the acquisition of archival materials is the physical transfer or conveyance of those materials to 

the archives. Transferring files can be as simple as the GIS professional packaging them up in a zip 

archive and FTP-ing them across the network to the archival organization, or copying files to a portable 

disk for off-network transfers. Since geospatial datasets are typically complex, multi-file digital entities, 

successfully transferring ñarchives-readyò geospatial datasets may require a bit more planning and 

preparation.  

The GeoMAPP team developed the ñBest Practices for Geospatial Data Transfer for Digital 

Preservationò
28 

to offer guidance and suggestions for GIS and archives professionals who will collaborate 

to transfer geospatial datasets to the archival organization for long-term preservation. The Data Transfer 

                                                           
27 GeoMAPP Data Transfer Resources: http://www.geomapp.net/publications_categories.htm#xfr  
28 GeoMAPP Best Practices for Geospatial Data Transfer for Digital Preservation Whitepaper: 

http://www.geomapp.net/docs/Geo_Data_Transfer_BestPractices_v1.0_final_20111201.pdf  

http://www.geomapp.net/publications_categories.htm#xfr
http://www.geomapp.net/docs/Geo_Data_Transfer_BestPractices_v1.0_final_20111201.pdf
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document offers a general model for geospatial data flow, running from the data creator through a GIS 

clearinghouse and ultimately to the long-term archival organization. Most states, including each of 

GeoMAPPôs four partners, have established a GIS clearinghouse, which often serves as a central 

distribution point for current geospatial datasets. While the Data Transfer document focuses on a 

clearinghouse to archives workflow, this does not preclude states from conducting a transfer of geospatial 

assets to an archival organization directly from the originator.  

 

General Model for Geospatial Data Flow  

 

The Data Transfer document lists several planning activities that facilitate and systematize the data 

transfer process: 

 Identify the technical data transfer method (e.g. over the network or with a removable storage 

device);  

 Understand technical infrastructure constraints (e.g. time of day to transfer files, or file size limits 

for what can be transferred across the network);  

 Define the naming conventions and file organization scheme that facilitate the arrangement of 

and, ultimately, access to the geospatial datasets; 

  Define how files will be packaged for transfer, and define how those transferred files will be 

validated.  

The Data Transfer document lays out a roadmap for GIS and archival organizations to follow when 

planning and executing the transfer of their geospatial assets. It offers: 
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 A series of planning activities, including anecdotal experiences from the GeoMAPP partners as 

they conducted their own planning and preparations for transferring geospatial datasets; 

  Role-based task lists to facilitate and successfully perform the data transfer including geospatial 

data creators, geospatial data contributors (often in a GIS clearinghouse), and the archivists; 

 Appendices that include checklists and resources to assist other to plan and execute their data 

transfer activities. 

 

Applying GeoMAPPôs Data Transfer Best Practices in the Real World: Data Transfer in Montana 

In early 2011, after a formal selection process, the state of Montana was selected to join the GeoMAPP 

project as a new fully-funded partner to help test the projectôs initial findings and best practices, and to 

offer a new unique approach and outlook on project tasks. The Montana team had participated in the 

project as an Informational Partner and was aware of some of the projectôs initial findings and research. 

Full partnership allowed the state to take a more active role in the project and to become a guinea pig for 

the project to help GeoMAPPôs data transfer recommendations, which had been created to help states like 

Montana get started with geoarchiving. As with the initial three states, Montana was encouraged to 

develop their own unique approach to geoarchiving that took advantage of existing workflows and 

processes.  The Montana team relied on a draft of the GeoMAPP Data Transfer document as an initial 

guide to learn from the successes and shortfalls from initial GeoMAPP data transfer efforts to develop 

their own internal data transfer design. After assessing the document and completing their infrastructure 

design work, Montana provided feedback about the document and integrated unique findings from their 

data transfer demonstration.  

Background: 

Montana State Library (MSL) serves as both the stateôs GIS Clearinghouse and the stateôs GIS archive. 

MSL manages its own internal data center that serves these functions. Storage is comprised of an SQL 

database for managing active datasets and a file structure created on a Storage Area Network (SAN) for 

archives storage. Data discovery and access is made possible through an ArcGIS Server environment as 

well as web-based tools such as the Montana GIS Portal
29

. The Portal is based on the Esri GeoPortal 

Toolkit and enables discovery of GIS metadata (and data access instructions) describing the clearinghouse 

data as well as data made available by state agencies and local governments across the state. MSL also 

provides discovery and access to its GIS clearinghouse data via web mapping services and applications, 

and web pages offering data download options.   

Data Transfer Demonstration: 

MSL staff members spent a significant portion of 2011 reviewing GeoMAPP documentation and 

envisioning how to fit archiving into the stateôs geospatial Clearinghouse workflows. MSL made active 

use of live GeoMAPP discussions during bi-weekly conference calls, the June 2011 face-to-face meeting 

in Montana, and online mentoring/demonstration sessions related to archival tools and appraisal 

considerations to work through the details of the existing documentation. The value of those dynamic 

discussions should not be underestimatedðthe discussions set a context for the teamôs GeoMAPP work 

and highlighted the need for GIS archiving leadership. Specific to the task of Montanaôs data transfer, the 

                                                           
29 Montana GIS Portal: http://gisportal.msl.mt.gov/GPT9/catalog/main/home.page  

http://gisportal.msl.mt.gov/GPT9/catalog/main/home.page
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team found the GeoMAPP Geoarchiving Self-assessment Tool
30

, the Best Practice for Geospatial Data 

Transfer for Digital Preservation, and the North Carolina Intrastate Data Transfer Design
31

 documents 

to be very useful as they initiated their geoarchiving efforts. 

The Montana data transfer demonstration (and ultimately accessioning and archiving processes) was 

likely more streamlined than the other states, which have separate archives and geospatial organizations, 

since both responsibilities are housed in the MSL. The team extracted needed steps from the 

aforementioned GeoMAPP documents and assembled and modified them to fit MSLôs environment and 

workflows. The GeoMAPP documents proved to be very useful to MSL even though their organizational 

and technical environments differed from the other three states. The MSL team reviewed and provided 

feedback to the final draft of the Best Practice for Geospatial Data Transfer for Digital Preservation. 

The best practice and design documentation review taught the Montana team about practices and 

challenges applicable to archiving spatial data, and also spawned an objective critique of their existing 

data storage, data access tools, and accessioning processes in light of whatôs needed to consistently and 

professionally archive spatial data. A significant portion of MSLôs work during 2011 involved 

envisioning a new accessioning process as well as developing storage and access mechanisms needed to 

bring the process to reality. This new accessioning process guided the team as they assisted with the 

projectôs technical workplan tasks and will continue to guide their geoarchiving efforts after the grantôs 

completion. MSL documented their new accessioning process graphically and in a written procedure as 

the Montana State Library Spatial Data Accessioning Design
32

 document. 

Given the abbreviated nature of Montanaôs engagement as a full GeoMAPP partner (11 months), the team 

was only able to scratch the surface in developing new accessioning tools and preservation architecture. 

To complete the data transfer task and leverage what could be learned from such a task, the team: 

1. Extracted a stripped down set of steps that mimicked the proposed accessioning process to 

complete the demonstration. 

2. Created a spreadsheet representing a new metadata management system (for original, archival, 

and administrative metadata). 

3. Wrote specifications and requirements for the new data management system. 

4. Selected three datasets to transfer: Montana Land Cover File Geodatabase (100MB), Montana 

Census Blocks shapefile (57MB), and Montana Towns shapefile (.08MB). 

5. Installed BagIt and determined how the team would use it (packaging dataset bags, creating 

checksums, and validating). 

6. Completed a Local Area Network (LAN) data transfer inside MSL for all three datasets. 

7. Completed a Wide Area Network (WAN) data transfer to the Kentucky State Archives for all 

three datasets. 

                                                           
30 GeoMAPP Self Assessment Tool: http://www.geomapp.net/docs/GeoMAPP_GeoArchiving_SelfAssessment_20100914.xls  
31 NC Intrastate Data Transfer Design: http://www.geomapp.net/docs/NC_Intrastate_Geoarchives_Final_20090914.pdf  
32

 MSL Spatial Accessioning Design document: http://www.geomapp.net/docs/MSL_Data_Transfer_Design_final_20111231.pdf  
 

 

http://www.geomapp.net/docs/GeoMAPP_GeoArchiving_SelfAssessment_20100914.xls
http://www.geomapp.net/docs/NC_Intrastate_Geoarchives_Final_20090914.pdf
http://www.geomapp.net/docs/MSL_Data_Transfer_Design_final_20111231.pdf
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8. Documented difficulties encountered and tied them to the related step in the procedure and 

documented any adjustments made during the process of completing the transfers. 

The data transfer demonstration task served two important purposes within Montanaôs GeoMAPP effort. 

First, it inspired MSL to think through, as a team, how they would factor archiving into their existing 

geospatial workflows. Second, it provided the opportunity to test this envisioned approach to accessioning 

with archiving and record any difficulties and successes. This strengthened the proposed process; the 

lessons learned were incorporated into the Montana State Library Spatial Data Accessioning Design 

document. The most challenging part of this demonstration was planning how archiving could fit into, 

and even change, current workflows and infrastructure. The team mostly found the actual act of 

transferring the data to be fairly easy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proposed Montana Accessioning Process 

 

Content Packaging for Geospatial Data 

An individual geospatial data resource may be composed of a complex, inter-related set of data files as 

well as metadata and other supporting file objects, all of which need to be arranged in a certain fashion in 

order to be understood by the software and the humans that are involved in the exchange, management, 

and use of the data. In order to facilitate automated exchanges of complex data and avoid costly and error-

prone human intervention, two organizing components are needed: a physical and/or logical package to 

encapsulate and structure data objects, and well-structured metadata or manifest information that is 

associated with that package. In the ñEmerging Trends in Content Packaging for Geospatial Dataò 
33

 the 

working group engaged in an investigation of emerging content packaging approaches in order to:  

                                                           
33

 Emerging Trends in Content Packaging for Geospatial Data ï 

http://www.geomapp.net/docs/ContentPackaging_v1.0_final_20111202.pdf  

http://www.geomapp.net/docs/ContentPackaging_v1.0_final_20111202.pdf
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1. Characterize the role that content packaging is coming to play with regard to geospatial data 

management and access; 

2. Document emerging content package types that have appeared in the geospatial community;  

3. Explore preservation challenges that may arise when these packages are expected to persist 

over time or when the packaging process itself results in changes to packaged data. 

While complex XML wrapper formats have emerged to support content packaging in some other industry 

sectors, within the geospatial community archive formats such as ZIP or TAR commonly function as 

rudimentary content packages for multi-file datasets or groups of related datasets. Formalized approaches 

to the use of ZIP files with geospatial data have emerged in connection with specific types of content or 

software. The working groupôs investigation addressed four such formalizations of ZIP that have been 

developed to address specific needs: 

 KMZ ï for packaging a specific file format (Keyhole Markup Language- KML) ; 

 Metadata Exchange Format (MEF)ï for packaging metadata and data in connection with specific 

geoportal software (GeoNetwork); 

 Layer Package (LPK) ï for packaging data with display information within a suite of a specific 

vendorôs software tools (various Esri software packages or online tools); 

 Map Package (MPK) ï for packaging data and finished maps within a specific desktop GIS tool 

(Esriôs ArcGIS). 

Although each of these formats addresses specific packaging problems within the geospatial domain, the 

examples provide some insight into preservation opportunities and challenges related to content 

packaging.  The working group identified the following issues:  

 Content packaging is increasingly being used to capture and make persistent cartographic 

representations and other data representations whether at the individual dataset level or the level 

of a data project encompassing many datasets. 

 While the packages themselves may be transparent, long-term viability of these packages depends 

upon ongoing software support for individual components that might provide core functionality 

within the package. 

 There may be dependencies on external resources that are ephemeral in nature. In cases where 

content packages are expected to be viable over a long period of time it will be necessary to make 

a concerted effort to limit the number of external dependencies.  

GeoMAPP Geospatial Data File Formats 

One of the major objectives of the GeoMAPP project was to address ñat riskò digital spatial content, and 

electronic file format support is a fundamental challenge in the long-term preservation of digital 

materials. This issue is especially relevant for geospatial datasets as they are created, shared, and stored in 

many different file formats, many of which are proprietary to a specific vendor and/or software 

application.  

                                                                                                                                                                                           
\34 Geospatial Data File Formats Reference Guide- 

http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls 

http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls
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In an attempt address some of these concerns the working group developed the Geospatial Data File 

Formats Reference Guide
34

; a detailed description of various legacy, current and emerging geospatial data 

formats that are encountered in state governments. This guide is intended to familiarize archivists with the 

wide variety of geospatial data formats that they might encounter, as well as to provide some assistance in 

identifying unknown geospatial assets that may be in their holdings. The Reference Guide provides: 

 A listing of file extensions associated with each format;  

 An assessment of the formatôs currency and adoption; 

 Other descriptive information that are important considerations for preservation of the dataset. 

The Reference Guide also provides information regarding the composition of geospatial data formats and 

offers suggestions on tools that may be used to view the geospatial dataset. Archivists may choose to 

transform or migrate a certain data file format to another format either to conform to an archiveôs 

collections requirements (e.g. using only shapefiles for vector archives) or to convert access copies of 

legacy data to a current usable format. Additionally, the Reference Guide provides a summary of the 

Geospatial Data Abstraction Library (GDAL)
35

 support for the translation of any particular raster format; 

the OGR
36

 Simple Features Library support for any particular vector format; and conversion support 

provided by Safe Softwareôs Feature Manipulation Engine (FME)
37

 for each of the data file formats.  

 

Geospatial Data File Formats Reference Guide 

                                                           
34 Geospatial Data File Formats Reference Guide- 

http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls 
35 GDAL: www.gdal.org/  
36 OGR: http://www.gdal.org/ogr/  
37 Safe Software FME: http://www.safe.com/fme/fme-technology/  

http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls
http://www.gdal.org/
http://www.gdal.org/ogr/
http://www.safe.com/fme/fme-technology/
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In developing the Reference Guide, the working group engaged a large community of reviewers, 

including the GeoMAPP Informational Partners, U.S. National Archives and Records Administration 

(NARA), and the FGDC Users/Historical Data Working Group (U/HDWG).  

The GeoMAPP team also contacted the National Archives of the United Kingdom, which manages 

PRONOM
38

, a technical registry of file formats and their supporting software products, to see if they 

would be interested in using the Reference Guide to expand their geospatial coverage, and the PRONOM 

organization responded positively. Prior to GeoMAPPôs submission, PRONOM had limited coverage of 

geospatial data file formats. A potential geo-centric expansion of the PRONOM registry could be useful 

to extend the capabilities of file identification tools such as JHOVE
39

 which uses PRONOM as the basis 

for reporting determined file type identities.  

Due to their wide adoption within each of the partner states, the working group dedicated extra attention 

to Esri-originated data file formats (e.g. shapefiles, Geodatabases), while attempting to document all 

current and historic geospatial formats widely encountered in state government.  

This effort just scratches the surface of the documentation possibilities for geospatial file formats. Future 

geospatial preservation projects might go into greater detail in exploring data file formats from other 

vendors, or still emergent open standards-based geospatial data file formats. There are also many 

opportunities to explore the capabilities of transformation tools, and to assess their potential utility for 

archival organizations in transforming submitted dataset formats into an alternate format the archival 

organization has identified as the basis for is geospatial preservation.  

 

Archival Challenges Associated with the Esri Personal Geodatabase and File Geodatabase Formats 

Spatial databases play a prominent role in geospatial data production and management, storing a range of 

data types including geographic features, attribute information, satellite and aerial imagery, surface 

modeling data and survey measurements. In addition to storing data, some types of spatial databases can 

model the relationships between data, handle data validation, and support complex data models, 

versioning, and multi-user editing, all of which greatly improve data integrity and analysis capabilities. 

Spatial database formats are playing an increasingly prominent role in the distribution of data to end 

users. These formats also provide an option for transferring geospatial content to archives.  

Due to the pervasiveness of Esri Geodatabases within the geospatial community and within each of the 

partner states, GeoMAPP focused its research efforts on Esriôs Geodatabase formats. Within the Esri 

community, two proprietary geodatabase file formats have emerged: the Personal Geodatabase and the 

File Geodatabase.  Since the nature of long-term software support for any particular database format will 

always be an unknown, archivists will need to plan to make format conversions in the future to whatever 

new data or database formats and architectures arise, so that the content produced today will not be 

inaccessible and lost.  One area of investigation for the GeoMAPP project, and the working group 

specifically, concerned the long-term sustainability of Esri Geodatabase formats in an archival context, 

and whether it would be better to convert these databases to open formats or retain them in a particular 

                                                           
38 PRONOM website:  http://www.nationalarchives.gov.uk/PRONOM/Default.aspx  
39 JHOVE - JSTORE/Harvard Object Validation Environment. http://hul.harvard.edu/jhove/  

http://www.nationalarchives.gov.uk/PRONOM/Default.aspx
http://hul.harvard.edu/jhove/


                                                                                   GeoMAPP Final Report December 2011 

 

 
34 

 

Esri Geodatabase format.  More detailed analysis is found in the Archival Challenges Associated with the 

Esri Personal Geodatabase and File Geodatabase Formats.
40

 

Near-term software support from Esri and other data translation software vendors such as Safe Software 

appears strong for all of the Esri Geodatabase formats, including support for managing File Geodatabases 

through Esri software version upgrades as a hedge against potential loss of support for older versions. 

Testing done as part of earlier GeoMAPP efforts indicated that dataset conversions through incremental 

software upgrades of ArcGIS may prove to be less subject to data loss and errors than conversions that 

involve skipping versions.   

One alternative approach is to convert selected datasets or feature classes stored within the geodatabase 

into to the shapefile format, which is openly specified and much more widely supported than the File 

Geodatabase.  However, the inability of the shapefile to support the advanced features found in 

geodatabases poses limitations as an archival format for more complex content.  Emerging spatial 

database formats such SpatiaLite warrant following for potential future value in an archival context, but 

these open formats cannot currently support the more complex aspects of Esri Geodatabases and may not 

be directly supported by Esri software.  

In order to make File Geodatabase content more accessible outside of Esri software, Esri released the File 

Geodatabase API in June 2011
41

.  The API arrives with a number of well-documented limitations, 

including lack of support for various dataset types as well as most raster-related database components, yet 

the API may provide some utility in an archival capacity, especially with regard to providing access to 

metadata.  As part of the OGC Web Services, Phase 8 (OWS-8) initiative
42

, the File Geodatabase API was 

used to facilitate bulk transfer of data to and from an open source PostGIS database.  A resulting 

engineering report highlighted some of the possibilities and limitations with regard to conversion of File 

Geodatabases into open source databases using the API. 

 

Metadataôs Importance in Geoarchiving 

Creating and managing rich metadata records that document important details about datasets is a key 

component of both geospatial and archival preservation workflows. Researching these workflows and the 

underlying structures of geospatial and archival metadata, and investigating metadata content has been a 

large area of focus for the working group. The second phase project metadata research follows previous 

GeoMAPP Metadata efforts from the projectôs first phase including the development of a comparison and 

crosswalk between the Federal Geographic Data Committee (FGDC) Content Standard for Digital 

Geospatial Metadata (CSGDM)
43

 standard and Dublin Core. 

 The following sections provide details about geospatial metadata elements that are critical for the 

preservation process and describe a framework for integrating certain GIS metadata elements with key 

preservation and administrative items to form a geo-centric archival metadata record. 

 

 

                                                           
40 GeoMAPP Geodatabase Whitepaper: http://www.geomapp.net/docs/Geodatabase_Report_v1.0_final_20111206.pdf  
41 ESRI API: http://resources.arcgis.com/content/geodatabases/10.0/file-gdb-api  
42 OGC Web services:http://www.opengeospatial.org/projects/initiatives/ows-8  
43 FGDC CSDGM: http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/base-metadata/index_html  

http://www.geomapp.net/docs/Geodatabase_Report_v1.0_final_20111206.pdf
http://resources.arcgis.com/content/geodatabases/10.0/file-gdb-api
http://www.opengeospatial.org/projects/initiatives/ows-8
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/base-metadata/index_html


                                                                                   GeoMAPP Final Report December 2011 

 

 
35 

 

Utilizing Geospatial Metadata to Support Data Preservation Practices 

The geospatial community has long embraced and encouraged the creation of rich, descriptive metadata 

to document the background information about how, when and why a dataset was created, technical 

details about how the dataset was assembled, its projection and coordinate system information and 

database attributes, as well as information about provenance and ownership. The four GeoMAPP partners 

require that each dataset transferred to their state clearinghouse include a fully compliant FGDC CSDGM 

record.   

The FGDC CSDGM is a rich metadata standard made up of around 300 possible data fields and several 

dozen required elements. Due to the expansiveness of the metadata standard, the working group 

investigated the each element of the standard in detail and highlighted fields that would be of greatest 

importance for the long-term preservation of a dataset to provide focus areas for the metadata creation and 

review process. Though not widely used as a metadata standard in the state government context, the team 

also investigated the International Organization for Standardization (ISO) - 19115:2003 Standard for 

Geographic Information Metadata.
44 

While the team did not implement ISO as a metadata standard, the 

team utilized the ISO standardôs 19 Topical Categories to help categorize their datasets. Topic categories 

range from Biota and Boundaries to Structures and Utilities and each state has their geoarchival holdings 

organized within ISO Topic Categories to help group, organize and manage their data.  

After conferring among the project partners and seeking outside guidance from the Informational 

Partners, the project published a white paper Utilizing Geospatial Metadata to Support Data Preservation 

Practices
 45

 that:  

 Provides some background on the teamôs metadata research;  

 Describes the seven sections of an FGDC CSDGM metadata record (Identification, Data Quality, 

Spatial Data Organization, Spatial Reference, Entity and Attribute, Distribution and Metadata 

Reference Information sections);  

 Includes a table of the GeoMAPP recommended FGDC CSDGM fields that should be richly 

populated to benefit preservation and data utility.  

 

 

Snapshot from Table of Recommended CSDGM fields 

                                                           
44 ISO 19115:2003 http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020  
45 CSDGM Items for Preservation http://www.geomapp.net/docs/GeoMetadata_Items_for_Preservation_2011_0110.pdf  

http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020
http://www.geomapp.net/docs/GeoMetadata_Items_for_Preservation_2011_0110.pdf
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While a thoughtfully completed, fully compliant FGDC CSDGM record should always be the goal of 

geospatial data creators, the white paper identifies and describes around 50 fields that should be an area of 

focus for geospatial data creators. While the primary purpose of the document was to identify fields that 

are important for preservation and for possible inclusion into descriptive archival metadata, these fields 

are also extremely useful for everyday production data use and sharing. Given that it can often be a 

challenge to get data creators to create rich and detailed metadata records, this list can serve as a guide for 

key elements that they should focus on during metadata creation, hopefully making the process less 

intimidating.  

Administrative archival metadata elements for long-term preservation, management and access 

A critical enabler for the successful archiving of any digital materials is defining a metadata element set 

that supports the long-term management and access of the materials. Dublin Core provides a core set of 

primarily descriptive metadata. Frameworks such as the Reference Model for an Open Archival 

Information System (OAIS)
46

 offer a conceptual model for the universe of metadata needed to ensure 

long-term preservation, management and access to digital materials. However, archivists are generally on 

their own to define the particular metadata elements that will comprise their archival data models. In 

addition, archivists of digital materials are likely preserving materials in a variety of digital formats. As 

such the archival metadata model should be extensible enough to:  

 Accommodate different formats archivists are managing today; 

 Accommodate different formats that archivists will be managing in the future; 

 Be flexible enough to meet the special needs of each archival organization.  

The working group adopted a two-tier strategy to identify archival metadata elements: 

1. Identify archival metadata elements applicable to all materials, regardless of digital format. 

2. Identify digital format-specific metadata elements, including the particular archival metadata 

needs for managing archived geospatial datasets based on the FGDC CSDGM metadata elements 

that facilitate the preservation objective.  

The working group published a paper, ñArchival Metadata Elements for the Preservation of Geospatial 

Datasets,ò
47

 that provides digital preservationists a preliminary archival metadata element set for a multi-

format digital archival repository, as well as for one specific to digital geospatial data. Based on the OAIS 

model, the metadata organization scheme is organized around the following categories: 

 Content Information  - identifies the object being preserved; 

 Representation Information - describes the structural and semantic information of the object; 

 Preservation Description Information - facilitates the ongoing management of the digital 

object, such as provenance and fixity information; 

 Packaging Information - describes how the Content Information is packaged in a particular 

environment; 

                                                           
46 OAIS: http://public.ccsds.org/publications/archive/650x0b1.PDF  
47 GeoMAPP Archival Metadata Elements for the Preservation of Geospatial Datasets: 

http://www.geomapp.net/docs/GIS_OAIS_Archival_Metadata_v1.0_FINAL_20110921.pdf  

http://public.ccsds.org/publications/archive/650x0b1.PDF
http://www.geomapp.net/docs/GIS_OAIS_Archival_Metadata_v1.0_FINAL_20110921.pdf
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 Descriptive Information - describes the digital object, and is often used as the basis for access 

points.  

The team consulted several sources in preparing the metadata element set, including general purpose 

digital archives as well as other geoarchiving projects. These references are available in an appendix of 

the Archival Metadata Elements paper for readers whom may want to explore a wider set of metadata 

elements.  

The working group constructed the Archival Metadata Elements paper to assist GIS practitioners and 

archival staff with metadata planning and design. It can serve as an archival metadata documentation tool 

to construct the data models and metadata dictionaries for digital repositories in general and geospatial 

archives in particular. It includes an archival metadata table that has been designed so that archivists can 

augment it with their own metadata as well. The paper also identifies potential issues and questions 

archivists may encounter as they ingest and process geospatial datasets and their metadata. To assist 

archivists in identifying the geospatial metadata applicable to include in the archival metadata record, the 

archival metadata table also includes a column that notes cross references to the FGDC CSDGM metadata 

element, where applicable.  A column providing a mapping to Dublin Core is also included.  

 

Archival Metadata Model for Preserved Digital Assets and Geospatial Datasets 












































































































