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Executive Summary

State governments have long understood the value of using geospatial irfiorimatcision making
processes and plaing efforts. State agencies now embrdeeuse of GIS information to analyze real
world problems, to display and describe the physicald in digital graphical formatin order to provide
more efficient and efféwve services to their citizenState governments are also beginning to recognize
the value of having access to older geospatial data as a resoexpéote societal, environmentahd
economic change ovente. Compelling business usasch as trackinghanges in populatiotand, or
vegetation over time @roviding a cultural record of plaare spurring users to seek out and use
superseded geospatial content.

State GIS and archivakganizations are making efforts ®spond to this information negtbwever,
theyfaceserious obstacles. Traditionally, it has not been a priority for data creators to preserve
superseded geospatial infortioa. Limited resources, diminishing budgets, and in somescasack of
understanding bglecisionmakersor pracitionersabout the benefits of preserving geospatial data can
stifle efforts to implement a formal preservation plag.a result, mer data is often overwritten or lost
when more current information is received or as

data is updated. As such, geospatiih is GeoMAPP Key Findings
extremelysusceptible to either temporary or 1. Establish a geoarchiving teanwith
permanent loss. participationfrom the GIS, archives and IT

communities to work with data producers, cross tre

The Geospatial Multistate Archive and Preservatic and tackle the geoarchiving challenge
Partnership (GeoMAPP) was formed in 2007 to 2. Inventory GIS holdings and document
address the challenges associated with identifyin¢ Information such as data ownership, theme, age,
preserving and providing lorgrm acces to frequency of update, format and size about data to
temporally significant digital geospatial content in Cons'dered.for preservation .

. . 3. Appraise-Develop a formal policy to assess
state and local govements;dynamic data that iat-

i ) which datasets need to be preserved based on leg
risk of being lost when updates are made. The Hesriesll husliees, sireesieh valle

project is one of four initial state government 4. Data Prep, Transfer and Ingest Develop
partnershipsfuhe d by t he Li br & standardsfometdata, file formats, file naming anc
National Digital Information Infrastructure and data packagingand create attainable processes to
Preservation Program (NDIIPP), andliraes prepare, transfer, review and ingest geospatial dat
representatives ém stategeospatial and archival ~ into a robust archivéor long-term preservation
organizations fronKentucky,Montana,North 5. Preserve Store multiple copies of archived

data on diverse storage systems that track the
location and integrity of each file
From November 2007 to December 20@i9ree 6. Provide Accesgo your archived holdings to
state paners(KY, NC, UT) worked together to allow the public to take advantage of these resourc
investigateapproaches for preserviagdproviding Tl U=l OUVES FO, R Nt 25

. suppors ofthe geoarchiving process
access to superseded geospatial daiacﬁrrently. s e ImEs T
the partners engagélS data creators and archive development of metrics for measuring costs and
leaders from local and state government within e penefits derived fromspecific use cases and the
state an(]hationa”y to raise awareness about preservation process. Develaprogammatic
geoarchives issues and solicit feedback. strategy to track and documesenefits ovetime to
demonstrate success.

Carolina and Utah.
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In thefinal phase ofvork from January 20tDecember 2011GeoMAPPadded the state of Montaesia

fourth full partner GeoMAPP research during this perfodused ordetailed tehnical explorations
relating to the longermpreservation, storage and access of archpesspatiatontent The project

documented iterativiindings and best practic@s a series ofechnical tools and whitepape@utreach
continuedwith state and ationalGIS and archivesommunitiesandthe teantontinued to engagaith
an expanding network @irojectinformational PartnerdA final key project focus was to engagéh a

contactor team to develop tools arainplates for generating business plagrand justification
documentationo supporthe funding ofgeoarchivingactivities

The GeoMAPP partnership brought together GIS practitioaechjves professionals, university

researcherand librarians to build awareness that older, archived comeenls to be preservadd las

great value once made accobssi

The core objectiveduring the second phase of the
project included:

GeoMAPP would like o si ncer el y t han kNDHPP progtam boritgengrous f

IntegrateMontana as funded full partnand
expandhevoluntary Informational Partner
program

Conductdetailedcollatorativeresearcton
technical matters surrounding tiransfer
andlong-term preservationf geospatial
datg andexploreadvanced access methods
to these datavhile publishing results in the
form of project whitepapers and topls

Create business plannitapls, templates
and documeiattion that will help states
develop metrico support the establishmen:
and ongoing support of sustainable
geoachives;

Continuet he projectbds o
mentoring mission of engaging with GIS
data creators and custodiaasshives
practitioners, and members of industry at
local statewide and national events

Key GeoMAPP Deliverables:

e Project Interim Report (200@9)
e Geoarchiving Self Assessment Tool

e National, State, and Local
Geoarchiving Survey Results

e Data TransfeBest Practice
Documentation

e Geospatial Data File Formats Guide

e Geospatial Metadata for Preservatior
Whitepaper

e Archival Metadata for Geoarchiving
Whitepaper

e Archival Processing Guide

e Storage Infrastructure for
Geoarchiving Assessment

e Business Planning Tdat and
Documentation

*note: All of these documents can be found or
www.geomapp.net

Congr e

funding and support. The breadth of research and the scale of outndasigagement 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 pactitioners with whom to continue to collaborate and pursue answers. Although the
partnership accomplished quite a Hiere is still much more to do ensure that critical geospatial
datasets are preserved and made available to the .public
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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,a computer generation of paper maps, to our curredigital world where born

digital geospatial datasets are used to create digital maps, new digital geospatial datasets, and dynamic
web mapping applications and servicBEsese shifts have necessitathéings in the records

managemendf geographic data, evolving from capturing and preserving paper and-bégad

geographic products derived manually from sketches, digitizing pucks and scanners, to the need to
capture and preserve complex and diveesgspatial databases reliant on various software tools and

relational databases.

The quantitysizeanddynamic nature of modern GIS technologied dataintroduces new challenges to
archivists and librarians: how does one capture and preserve snapsupsrsededritical state and

local government geoapial data that may be updated on a daily basis; how does one ensure that large
archival repositories of geospatial datay usable anduthenticover time;how can the public discover

and eay accesghese collections to benefit research and add yvahawhat resources are required to
develop and maintain an archive for large geospatialatdictions?

InNovember200funder t he auspi ces National Digtal Informnatiemr y of Cong
Infrastructure and Preservation Program (NDIfP§tate government archives and GIS practitioners from
Kentucky, North Carolina, and Utah chartered a partnexsitipthe Library of Congres® investigate

these qustions and other issues relatedhe preservation of geospatial contefithis effort,the

Geospatial Multistate Archivand Preservation Partnership (GeoMAPB&gan with four key objectives

e |dentifyand inventong e ospat i al content within each state
risk o of being | ost when updagesize; made or are not

o Explorethe challenges of building collaborative relationships across organizational units within
each state and across state lines to investigate the technical challengetordiated/entory,
appraisal, ingest, storage and preservation processes to ensure -tieenfovigbility and
accessibility of valuable digital geospatial data;

¢ Developbusiness planningaterials and practices that daaused to justify the creation,
expansion or maintenance of a sustainable geoarchive;

¢ Conductoutreach with both the data creator community and with representatives from the
geospatial and archives technologies industiyuild awareness of the need to address the long
term preservatioand access of valuable digital geospatial data

Theinitial research efforts spanni@§07 2009ared oc ument ed i n thelprojectds

Li brary oNDIRPohtpg/wevdigitlpreservation.gov/
2 GeoMAPP:http://www.geomapp.net
3 GeoMAPP Interim Reporhittp://www.geomapp.net/docs/GeoMAPP _InterimReport_Final.pdf
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In January 2010, the project began a new phase oftivatkbuilt on the earlier efforigith new work
corcentrating on

e Addingnew states as funded Full Partners and voluntary Informational Partners

¢ Conducting detailed research into technical matters surrounditigatisder, storage andng-
term preservation of geospatial daiad providing advanced assemethods to these data

e Engaging an outside contractor to assist wihelopingods, templates and documentation
assist in the development of business planning materials to suppestahéshmenandongoing
supportof sustainable geoarchives

e Continuingt he projectds outreach and mentatorsand g mi s s
custodiansarchives pradiioners, and the GIS and archives commercial settiocal statewde
and national events

After conducting a national search amtbrmal review and assessmpncess, GeoMAPP selected the
state of Montana to join the partnership in January of 2011. Montana provided a new perspective on the
geoarchiving challenge and assasivith new technical explorations. Montana benefited fthen

prg ect 6s ear | i abletdtéestiteinn dd ad n ¢ awd N eaxistig basspsaatioept | on s
documentation.

Geo MARR&s ni cal explorations for the projectds sec
werebuilt during the pp j e ¢ t 6phasd and the ffoeuk areas for the new work were meant to address

gaps in understanding identified during the proje

speak each othero6s | anguage adewlopngeailymdaa ptepaetiome d f r
transfer and ingest workflovibe existing partners were well positioned to dig deeper into technical

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

and access tarchived geospatial content.

A challenging ational economic climate helped catalyzargect focuson the need to investigate tools

and techniques for developing business case and business planning nzatérialdevelop husiness

planning tool suitéo makethe business case flamdinggeoarchivingactivities This effort drew heavily

from statesd6 previ ous Suacesdfibusmessnadglawiehin the parfnéisipr t s an d
GeoMAPPalsoengaged an outside contractor to review exgstiroject business plaimg materials and

help the projectievelop new tools and templateBhe resulting business planning prodwets available

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

and continued support of damic 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 hav®en completed wittirectinvolvementfrom each of the project partners

While each partneiook a uniquéi s t-caetret r i ¢ 0 ap pr o g@eondrchivirgsystempanke ment i ng
workflows, all participants brought their findings and questions back to the partnership for discussion and
application.

Collaboration in a multistate consortium is atypicahofv gate goverments customarily address
technological challengeight staffing constraints often limit organizations to be focusethamaging

6
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existing processes and addressing issues only wbengiion challenges occur. Partners worked
diligently to share their experiencésJearn from each other andform projectwide generalized
recommendations, best practices and standards.

The GeoMAPPRartnership is comprised tife following agencies:

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

¢ North Carolina State Archive&lectronicRecords Branch (GdPrincipal Investigator)

¢ North Carolina State University Libraries

fﬁm S8l NORTH CAROLINA
DEPARTMENT OF
: GIA CULTURAL
W/ RESOURCES wesuuasARES
D

e Kentucky Deprtment for Libraries and Archives
e Kentucky Division of Geographic Information

e Kentucky State University

).\, Geographic Information®*Explore!8 8
m u gisky.gov £ s o
Lt x;'; —

UNORIOLED SMmiT

e Montana State Library
@\ tate
" Library

e UtahStateArchivesand Records Service

e Utah Automated Geographic Reference Center

State of Utah

“AGRC

Center

Ge o MAPPOGs preseivatioramdyGlSostaff from each statmabled each of the state partners to
establish or enhance the relationship between these organizations anthtinjeéstigate the challenges
of preserving geospatial contemithin their state and amongthejmct T h e td knewetch n g



GeoMAPPFinal Report December 2011

ot her of pabaoeed building a famil i @amgonwhdeproadng of each
formal crosgrainingopportunitiesbetween groups on both archival and GIS tools and technol8gies.

understandingeah ot her 6 s | arb@u &g gvokilows andeeapnsibilitiasythe state
teams werdetter prepared to tackle the challenge of preserving geospatial content.

To support the continued relationskipilding and bolster collaborative effortsyangthe state partners,

the project held three fade-face partner meetingsur i ng t he pr ajure20l60imSattec ond
Lake City Utah, September 2010 in Phoenix Arizona, and in June 2011 in Helena Montana. Each of these
evats allowed the parérs to engagdirectly with each otherto strengthen team efforts atwddiscuss

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

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

government, industry, and the community allowed GeoMp&ferdo engage new communities, share

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

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

the projectbds I nformational Partnership and to in
partnershipinitially composed of both GIS and archives praatigis from state governmentien

initiated in 2009the GeoMAPP Informational Partnership grew tdude standalone GIS or archival

entities and federal partners such as the National Archives and Records Adminissratéines

unofficial university aw 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

B
m Info

GeoMAPP Partners
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GeoMAPP Informational Partners:

Arizona

Arizona State Library,
Archives and Public Record

Kansas

Kansas Historical

Mississippi

Mississippi Department o

Wisconsin

University of Wisconsin

Society

Ari zona St at e

Kansas Information

Archives and History

Madison

Mississippi Geospatial

Wisconsin Department of

Office

Technology Office

Clearinghouse

Administration

The District of Columbia

District of Columbia Office

Maine

Maine State Archives

Missouri

Missouri State

of Public Records

District of Columbia Office
of the Chief Technology
Officer

Maine Office of GIS

Geographic Information

Wyoming

American Heritage
Center University of

Office

Missouri Spatial Data

Wyoming

Wyoming Geographic

Information Service

Information Science
Center University of
Wyoming

Georgia

Records and Information

Maryland

Maryland State

Management Services
Georgia Archives

Information Technology

Archives

Maryland Department

New York

New York State Archives

New York State Cfce of
Cyber Security and

of Natural Resources

Critical Infrastructure

Outreach Services Division,
CVIOG-UGA

Coordination

lllinois

lllinois State Geological
Survey

Minnesota

Minnesota Historical

Texas

Texas State Library and

Society

Minnesota Departmen|

Archives Commission

Texas NaturaResource

of Administration,

Information System

Geospatial Informatior

Office (MnGeo)



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/
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GeoMAPPPar t ner Highlight s: Statesd Uniqu

A core tenant of th&eoMAPP effort has beetrossstate collaboration to jointly investigate, dissect and

propose solutions to the challengesasunding the preservation of geospatial data. While the joint

findingsarehi ghl i ghted wunder the GeoMAPP baweneer, many o
discovered within the Petri dishes of discovery within each $fateh statedok a unique aproad to

tackling geoarchiving and implementedique workflows and technologies that wedkvithin ther own

state context and leveragedlisting systems within their organizations.

The following section providebackground on some of the unique approachésdvancementsf
Ge o MAPPOGs esandpravaes arsadditibrmbanizational and technical overview for
Montanad s & Beservation programs. For more organizational background detaihtuckie
North Carolina and Utaplease see the GeoMARRerim Report.

Kentucky*

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

( KDLA), t he st albayasdthe Dapantmentyof Geographic information (D@&bich

manages the Kentucky Geographyterk KYGEONET)°’Kent ucky 6 s g e mghpuaet i al dat
Organizationally, DGI falls under KentTiedszsagdos Comm
also receivedechnical GIS training, consultation, and project assistance from Kentucky Statesityive

During the first phase of the project Kentucky concentrated on inventory, scheduling, and physically
transferring records to the archives and betwe&eoMAPP partner archival organizatiofgiring the
second phase of the project, Kentucky consdidiathat it had learned from the first phase and
concentrated on preservation, access admentation of data transfer.

Electronic Records Program Background

At Ge o MAPPO6s i nc e pstaffmembeksithb @ccebsmnkgedspatiabdata-mail,

webs i te snapshots, st atomsamunbelting miautes intmteejr arghi@sspite nor 6 s 1
the loss of a team member during the project pe@G@dMAPP allowed Kentucky to continte expand

its electonic records program throughh e  dfinaaciat sGpport, sharing of ideas/techniques, and

developmenof best practiced he teantdeveloped a DSpacepositoryapplication hat house&IS and

other electronic records. The KentudB$pace repository stores shfiigs, small images and PDfend

plans are in plac® describe and reference Esri Filed8atabases and large imageres that are
external tahe DSpacénstance Thr oughout the project, Kentuckyods
continued to grow and the team is focusingaooessioningdditional records.

Kentuckybés 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 Kl6GEONETf eed t he C o Enmepnsev@iDatabiages,

* For more background on Kentucky, see the GeoMAPP Interim Report:1gp12
5 KYGEONET, http://KYGEONET.ky.gov/

10
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KyRaster and KyVectoryvhich aremanaged by the Division of Geographic Information (DGI). These
databases are accedby hundreds of GIS users in State Governnogna 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 KGEONET. Participation is voluntary; howevemtities have chosen to
contribute due to thexposure their data receives and the benefits that are realized from having the data
accessibiserive oa masealefr .

In orderfor data to be ingested into tKeY GEONET, geospatial data resources muastudea minimum

set d Federal Geographic Datao@mittee (FGDC) Content Standard for Digital Geospatial Metadata
(CSDGM)-compliant metadafalf the required metadata is not preséme, data will not be ingested into
theKYGEONET or the HEterprise Databases. In masstances the data subraittfor digribution is an
Esrishapefile or file and tilebased image datasets. Transfer of this data occurs via network shares, FTP,
DVD/CD, and portable hard drive®ne of the primary challenges the Kentucky team has faadatan
acquisition has been wiseveal 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 andatpgaldders.

L

[ FTP archive files for backup and eventual pubic access

Local Agencies
Jefferson Co.

— Libraries and
Archives
database/image
repository

Libraries and
Archives
DSpace

repository
oy
Asﬁ'h%

State Agencies
Transportation
Fish and Widife
| Infrastructure Authority
| Environment & Public Protection
Ky Geological Survey
Public Service Com

Federal agencies
U.S.Geological

| Nat. Res. Con. Service

Dept. of Interior

Forest Service

Parks Service

One

Q(GQS)

How geospatial data moves within the Commonwealth of Kentucky

ProjectAccomplishments

Kentucky began the GeoMAR®oject with a small number of image files transferred to the archives
based on a single broad series in the state recoesdiogt schedule. Through participation in the
GeoMAPP project, the Kentucky team accomplished the following:

% Geospatial metadata details can be found @7 pf this report

11



GeoMAPPFinal Report December 2011

A Established an archival dettion of geospatial records (File Geodatabase snapskeoispatial
PDF files and shafiées) transferrd from state ad local agencies;

A Created a web interface providing descriptid and access to archivgdospatiatecords and an
in-house tool that permits user access to all vector snapshots arranged chronglagibally
accompanying image files;

A Participatedn canference presentations almdormational Partnergresentations that fostered
learning about best practifor geospatial record archiving;

A Raised awarenessthin the geospatiatecord creating community fehe need to manage and
preserve records usirgrevised records retention schedule andiattechniques;

A Executed Memoranda of Agreement with logavernment GlSecord 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 efftressKDLA and DGI teams

worked together to develop a map interfacprtovide access teecords in the DSpaceagchives. DGI

had limited involvement with GeoMAPP during the finabnths 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 reporthaveDespit
continued the archiving process.

Without a formal contract to GeoMARBtafffrom Kentucky State University offered the archivissi
training, participated in numerous meetings, and advised KDLA in the formation of t@atjabportion
of its earchives.

Introducing - Montana

The Montana State Library was integrated into GeoMAPP as a full partRebruary 2011 after

participating fora year as a @MAPP Informational PartneAs afull partner, Montanarovideda

unique organizational structuto the GeoMAPP program becatiseGIS clearinghouse and informal

GIS archiing activities have long been a combined and integral responsdiilig Montana State

Library (MSL). In 1985 the Montana State Legislature first funded the Natural Restnfarenation

System (NRIS). NRIS has its roots in the environmental impact statement process that placed increased
demands on natural resources agencies throughout state governthatntise. Agencies and the

legislature recognized that duplicationeffiort 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 shouldbeh e St at e Li brary. | evolvedhteincludet e 198
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 torMana state publications. This program actively manages both
print and digital site publications for Montana. As® agency, the Montana State Library, brings the
resources and expertise of these two programs to GeoMAPP.

12



GeoMAPPFinal Report December 2011

Electronic records and pubkions 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 therecordsproducer 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 S@&nvisien.
TheElectronic 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 Record®jectArchivist also managesnalog recordings and paper records

of the Legislature. Thdigitizedrecordings of sessions dating from 20@ve been migrated to an

archival format and preserved as part ofNiHIPP sponsoretlVashington State Digital Archives

Ultimately MHS would like to fully fundhis position with a fultime permanent stafinembemwithin the
archives devoted to electronic records throughout state and local government.

As of December 201 Efforts to implement a statewide Montana electreacords management s

have beeslow moving. A Montana Electronic Records Initiativeas established in 2008, which

published a strategic pldi.eadership from across the executive branch participated in the initisive.

the coming years, the gis 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 retentilesciued 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 importanceedahnd
requirements to, define and pratessential records electronic formats, both bowfigital 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 efined 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 publicationsncg 2007 these publtions have beemanayed, made
accessibland 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 publicaadeavailable

online through thénternet Archive. MSL also subscribes to Architjghe 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 syatehpreserves 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 claisielgne anther. 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 sharejaint license to the digital content management system, CON O&i\
which is the software that supports the Montana Memory Pfojée Montana Memory Project is a

" Montana strategic plamittp:/sos.mt.gov/Records/committees/erim_resources/Strategic_Plan_Version_6.pdf
8 Montana Memory Projechttp://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 manageargples of electronic records currently accessible
the MMP Montana Memory Project i
records, livestock brand records, and state prison records.

through

Existing GIS architecture

necl

ude

NRIS has served as thetst&1S clearinghouse for almost two decades. In this capacity, NRIS manages
a large GIS data collection and makes GIS data available via web applications, wwéatgeayvices,

and as downloadable data. For years MSL has maintained a GIS data lis2@®8 MSL launched the
Montana GIS Portal based on thsri GeoPortalloolkit. This portalprovides discovery and access to
more than 400 Montan@lated GIS datasets served both by MSL as well as other state agencies and local

governments. MSL is alsodgltheme steward for twelve of the fourteen framework layers that comprise
the Montana Spatial Data Infrastructure (MSDI).

Issues Login, Register Help About Feedback

“~mt.gov.
DENER Ul \lontana GIS Portal

Home Advanced Search State Library GIS Coordination Framework Layers Map Viewer

Montana's primary catalog of GIS data

Find Data You Need

Advanced Search

Publish Data You Have

Disclaimer  Privacy  Feedback/Contact Us yTen

The Montana GIS Portal

NRIS has long been a statewide leader and advocate for the creation of GIS metadata. The State of
Montanacreated dechnical sandard that requires agencies that wish to publish metadata to the Montana

GIS Portalto do so following Technical Spedifations drafted by MSL. These technigagsifications®

support the functionality of thiésri GIS Portal Tod{it and are FGDESDGM-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 Bision hosts an enterprise ArcGIS Server environment to host web services.
More detail s ab o wtefoudbGdsénherd imthisrrepatt r uct ur e

¥ MT Metadata Standardhttp:/itsd.mt.gov/content/policy/policies/Infrastructure/1 2083
OMT Geoportal Tech Spechttp://itsd.mt.gov/content/policy/policies/Infrastructure/12084
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Existing geoarchives activities

Montana does naturrently includeGIS datan agencyrecords retentioschedules. MSL has long been
recogni zed as the Aarchiveso for GI'S data, a role
Archives, the State Geographic Information Officer and the Montana Land Information Advisory Council
(MLIAC) *Priortoj oi ni ng GeoMAPP, MSL6s process to archive
data away. In the pa$RIS had made attempts to inventory the GIS data collection. The last inventory

took place in approximately 2002. Unfortunatelfter completing té initial inventoryno attempt was

made to develop a systemn@nage this informatioim a way that was useful lorstgrm. The majority of

the NRIS data collection has good descriptive metadata but no thought was given to archival metadata.
Backups of tk 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 G&MAPP pr oj ect it was understood that M

devel opment policyd approach tormapnadbsngaaaGbk8eda
approach. Theuwhority to undertake this role is granted anthe statute that govesstate publications
as well as MSLO6s collection development policy.

government information and natural resource information about Montana including GIS data. Further
work needs to be congiked to more formal y d e f iGI$ dataM@léciios 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 reviegithe research and documentation prepared by GeoMAPP
members during previous years of the grant. Prior to participating in-daymentoring session
conducted by other participating states, MSL compldie@GeoMAPP Geoarchiving SeMssessment

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 activitieseat tfieetings.

MSL offeredan 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
Decembef011

Benefits/drawbacks of being the@IAPP guinea pig

Montana was in the unique position of joining GeoMAREr threeyearsa f t er t hneeptipm. 0j ect 6s
This gave MSL staff the benefit of taking advantage of the considerable research that had already been
completed by other partners whilethe same time being able to lend a new perspective to research that

was underway. Because the other partners know each other shl8lelstaff found the June fate-

face meeting to bparticularly valuabldo learn about the group dynamics thatevweot always conveyed

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

1 The MLIAC is the council that makes recommendations on statewide GIS policy for Montana.
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For new states that wish to tate the challenge @rchivingGIS datg the value of mentoring sessions
with subject matter expertshould no be underestimated. MSL foutltese sessions to be most valuable
when they were short and focused on a specific tepith as appraisaessionshat addressed a critical
information need at the point in time when the neesl mvast apparent.

Equally valuable is the wide array of documentation prepared by the &rBMartners that shaae
variety of perspectives and options to explore onrabar of different topicdMSL appreciated knowing
thatfor many issuesdifferentparner states chose different approadieesimilar challenges States new
to these concepts shid find it encouraging to knowhat they can follow a prdefined formula or
develop their owrtustomized appiaeh to developingystems tsupporta successfublS data archives
program. Two documents that MSL found particularly useful as staff prepared for the déta trans
demonstration were th@eospatial Metadata Elements fereservatiorandGeoMAPPData Transfer
whitepapersvhich were both in draft form ken reviewed by Montana

The only real drawback frodMSL6 s par t i ci pat itbabtheitime fdd padidipatiorPwasv a s
condensed to less than a year. This timeline created pressure on staff to get up to speed on the research
already conducted whilgt 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 irdgactbe need for extensive

relationship buildingand crosgraining Other states should not underestimate the time it takes to build
sustainable relationships between partner organizatiithis the state

Positive changes from project

AsaresutoMSL6s participation in GeoMAPP, MSL staff he
concepts and how to apply them to GIS data management. MSL now has a sustainable plan in place to
develop an inventory system aadorkflow that can be used to manage bmifrent 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 cordigtagd and a

file system that will seve as a dark archive. Beyond MSL, Montana officials incluttiioge who sit on

MLIAC, have a raise@dwareness of the importance of GIS data archiwhast importantly, MSLnow

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

on to continue this dialogue in the future.

North Carolina*?

North Carolina washe principal investigator (PI) and lead state for the GeoMAPP €fiioet North

Carolina team pairestaff from the North Carolina State ArchivekectronicRecords Branch and the

North Carolina Center for Geographic Information and Analysis (CGIA). The North Carolina State
Archives is part of the drth CarolinaDepartment of Cultural Resourc88C DCR)which has

responsibility forarchivalrecords ceated by state and local government agencies in North Carolina.
CGIA manages NCOneMapNor t h Car ol i n pdtal and pragsap fortdatasharjmpd t a
is responsible fothe project management, coordinatiand contracts administration for Ge&MP.

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

2 For more badyround information on North Carolina see the GeoMAPP Interim Repoft:pp9
13 NC OneMaphttp://www.nconemap.net/
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Resourcesbutin late 2009was transitioned to the Office tife State Chief Information OfficeNorth
Carolina State UniversitfNCSU) Libraries asisted GeoMAPP and the North Carolteamin a

technical advisory role, sharing lessons learned from their experiencabevitlorth Carolina Geoaptial
Data Archiving ProjectNCGDAP)** and involvement with national geospatial organizations such as the
Open Geospatial Consortium (OGE&)

Electronic Records Program Background

At the beginning of the GeoMAPP projettte archives had 2.5 staff dedicatedddecting and
managing electronic records including:

e E-mail from the Superintendant of Public Schaatsl the Governor of North Carolina
e Records from t hrlead at the endaf degimirastration,c e

e State Agency website archivésnce 200%

e Audio files from the State Senate

o Files from the &ate Office of Information Technology Service

These datavere typically stored on CDBVDs, or on agency serverBespite losing a staff analyst in
late 2008 and th&overnment Records section haéaearly 2009, thelectronic recordprogram has
continued to grow. In January 2009, the archieegived over 200,000 files (90 GB) from the outgoing
Governofs administratiorandcollected 50,00@-mails, while also continuingo capture websites,
accessiomg senate audio fileand actively participating in thexplorationof ingesting and presengn
geospatial caent. Additionally,items such s archiving state governmewide email and the capture of
state government maintained Web 2.0 t@oish as Twitter and Facebol&vearisen as archival
challenges for the state.

North Car ol i ArchifestureGeospati al

Nor t h C geospdtial poaainown as NC OneMapenables 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, aidG formats. NC OneMap is a clearinghouse, a repository for a

portion of the data, and a portal for distributed map and image seatesets accessible through NC

OneMap are developed and managed by state, local, and federal agencies, coordimatbdsted/by

the OneMap program, and made available online free of char@f11, the site providedccess to

dozens of statewide map services, a statewide image service, and File Transfer DR clvnload

access to over 110 vector and 125 ragt@spatial datasetNC OneMap bés dat asets feat
CSDGM-compliant metadata record§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 OneMagIteam wi

also enhance or refine existing metadata records transferred with datasets when they are missing critical
information with input fromthe data creator. Before data is posted it is also opened and checked to assess
file validity, dataset projectiomndgeographic extent.

North Carolina has both a robust centralized repository and access to decentralized map services. This
hybrid approach takes advantaga\ddb Map Services (WMS$) provide access t@motelycreated and

managed datasets via the Intériehe NC OneMap program is in a planning process to determine the

most effective ways to provide access to geospatial content fdiverse mix of federal, state and local

14 NCGDAP: http://www.lib.ncsu.edu/ncgdap/
15 For more nfo about the OGC, sebttp://www.opengeospatial.org/
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government agencies and academic institutibasproduce and manage data witthia state This
hybrid approach to hosting services and dataede archivingjeospatiatontent and determining a
location of capture a significant challenge for the North Carolina team.

e — ""\l\_
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Mapping the movement of geospatial content in North @Geol

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 membeengaged with GIS data creatasthe North Carolindrc Users Conference and
presented at the wedttendediannual NC G$ conferencdn November 2011the team also gave two
presentations at a statewide electronic records conference and had in ex68sstateland local

government recosicreators attend both sessionse&sion on business planning \a#soattended by

the Archivist of the United States.

The team also continued to attend working group meetings df@®eographic Informasin

Coordinaing Council (GICC)Councilmeetingsand conducted data appraisal and transfer
demonstrationvith the City of CharlotteThe project team also engaged witaNC DCR Historic
Preservation Officand itsfairly mature GIS program. Whila transfer of G recordsfrom this group

may not result from this engagemeloie to confidetiality and business use cincerttse hope is to

influence theirecord keeping practices includebest practices for file format and file namifide team
also begamliscussimswith the North Carolina Department of Transportation (NCDOT) regarding
assessing their GIS data holdinBsie to workloads, however, the team continues to try to establish talks
and meetings to di s clargesolldttiong ofgepspaticopteno ac h DOT O s
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In 2011, he Statewide Mapping Advisory Conttaie (SMAC) of the GICG@ormeda Working Group for
Standards. The chair of the working group invited staff from thie 3tiahives to be a part of the
working group andocontribut e t o tadvisory gote to thp GIGC 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 desigriah and had a significant ko provideechnical leadership for several
workplan research tasks,thaagencies were able to foaesourceso enhanceéhe geoarchiving

workflow within the stateTheteam continued to transfer content from CGIA to the Archivesgnte

endof thegrant,N C O n e krdirpodliection of superseded vector filead been archived hese files
include 75unique datasets that had been saved by the NC OneMap database admenistratre

added to the complete collection of over 500 vector datasetryeedsn the NC geoarchivéhe

Archives also continuetb add datasets to its CONTENT@mcess solution and tweaked some of the

data discovery functionality.he team also modifietthe collection to ensure that it took advantage of
productenhancementsiade 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 digtal repository angveriodially calculates and comparkashedor files in a collectiorio

make sure that fleshaveriote en acci dently altered or have suff er

Respondindo the Strategic Plan adopted by the NC Archives, the State Archivist created the Electronic
Records Branch in June B0. Employees of this branch work in collaboration with the other branches
within the section to promulgate best practices guidefinestablish a digital resdory, issue practice
guidanceand consult staff and other state employees.

CGIA wasalsowitness to a number @frganizational and stathangess GeoMAPP transitioned into its

final phaseln addition to facing the retirement of one of the proje6 s f o aaPtb entthe &ll afn d

2009, the agency was also organizationally and physicallgr@ldo ed fr om t he st atedbdés D
Environment and Natural Resources to the Office of the State Chief Information Officer (CIO) in
September 2009. While the move aligned CGI A with
introduced new administige policiesand procedures which impacted the administration otctimgplex

multi-state federally funded grant project.

Technologically, CGlAbenefitted from ainique 2010 project that it led capture detailed aerial imagery

for the entire state. laddition to creating 17 terabytes of new imagery and immediately supeyseelin
agencyds vast existing i mage implenemadtidnetsticoiso rG,e otploe t @mrl
Serverfor data discovery and accas® NC On e Ma p 6 sThedeauttimgNG Geasjpatiat ¢ e s

Portal'’ 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 garter of the second phase of the project, tie@¢neral Assembly passed legislatio
requiring a five dollar feée collected on all deeds recorded with the exception of mortgages. This fee,
the Archives and Records Management Fee (ARM), is to go toldisegiport the work of the Archives
and Recordsrganization This funding helped the Archives keadditional investments in it§

16 NCDCR records best practicéstp://www.records.ncdcr.gov/erecords
1" NC GeoPortalhttp://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 Qice of Archives and History. The storage in the Western office serves as a disaster
recovery copy of records anaiihs in the digital repositornAdditionally, the Archives began to build

tools as well as incorporate existing tools to perform the digitslervation steps necessary for the
preservation of and access to geospatial data files.

The NC team is also | ooking forward to testing th
potentially generate future business justification docuaten. As GeoMAPP winds down the agencies

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

Utah?®

The Utah GeoMAPP team waemprised of staff from the Division of Archives aRdcords Service and

the Automated Geographic Reference Center (AGRC). AGRC manages the State Geographic Information
Database (SGIB},Ut ahdés geospat i dheAdhivesas adiVisomawithimtieh ou s e .
Department of Administrative Services, WhA&RC is part of the Department of Technology Services.

Electronic Records Program Background

Prior to kicking off the GeoMAPP effort, Utah was in treely stages of building an electronic records
program. Selected records were submitted to the archiwesaf variety of sources, usually oompact
discs placed in boxes with papegcords Utah Archives also received governors' records in electronic
form and stored them on a hard drive. The files were typically desktop files, sMitrasoft Word
documetts or spreadsheet&dditionally, the archivesontracted with the Internet Archive to harvest
state websites, but the archivesve hadnly limited interactions with this data which is typically
managed and harvested by thelUState Library. Catalyzdryy GeoMAPPproject effortsthe Archives
made a concerted effort to identify individual electratétaset and record them mcatalog databag8.
The catalog functionality has expanded sait be used for multiple formats includiggospatial data.
Thearchivesstaff has had ongoingliscussions witlits IT department with regard fareservinge-mail.
The Archives have also begua pilot project witht he st at e 6 s Ptodlassiiyagericygeg Di vi si
mail messageand exporthemout of the existing prietarye-mail system.

Ut ahds Geospatial Architecture

Utah began the project with a fairly federated ap
Relationships between AGR&hdstate agencies and local governmewtretraditionally formedon a
projectby-project basis. AGRC has manadarhe road and parceath collection efforts, which has

allowedfor unprecedented opportunitiesinteractand build relationshipwith county governmest

Many of the state agency relationships are butliveen people in each offic&8ecause of these outreach

efforts, he 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 reportif@pl4
19 Utah SGID http://agrc.its.state.ut.us/
20 ytah Archives eecordscatalog:http:/images.archives.utah.gov/cdmé4/search.php
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AGRC hosts any public or private data that data prodwressilling to share, whéter thisdatais from
the local, federabr state levelThe data focus hassoshifted” for the SGIDfrom being project driven to
beingmore varied in type and focus.

AGRC receives and ingests raster and vector datasets ensuring tddtenéet both gaplete 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 metadstaris

AGRC will contact the owner or stewardtbe data so that the metadata is completed to meet FGDC
CSDGMstandards. Additionally, the AGRC staff opens and checks the dataset to éssadislitiy,

dataset projectioand geographic extent. Once the dataset and metadata record have been \hidated,
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.

TheSGIDis required to providan 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 taysnd their geographic extent adtbw AGRC access

to all data classified public. Additionally, théafe Tax Commission annually delivers data relating to the
creation or modification of the boundaries of political subdivisidé@RC has also created a data sharing
Memorandum of Understanding1QU) with the federal government thaasaccepted by 13 feda

agencies.

GeoMAPP hagnabledhe Archives and AGRC to extend their relationship with local data creators by
supporting travel to localities and regional agencies state@ighing these visits, dataereinventoried
and added to the GIS Inventory datiargeted data were copied and transferred to the SGID and the
Archives.

gg%c eﬁpor;t_s datafrom +  All Metadatais completed to FGDC Standards
and splits out - AGRC creates geoPDFfiles of individual datasets, plus

daasets bysengs. ZIP files of the native format.
Metadata occasionally \ - OneZIP file would contain all the pieces belonging to
incomplete . one shapefile or, alternatively, the file would containa
geodatabase.

+ Geodatabases would hotbe just one big database with
Local governments everything in it (multiple series and years).
supply GIS datasets on + Instead,the native files would be composedofa single
CD/DVDto AGRC. downloadable file per series per year.

Metadata often missing |
v
AGRC copiesthesefilesto Archives'FTP server.

Utahbébs process for capturing dat

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 hiettp:/Avww.le.utah.gov/UtahCode/getCodeSection?code=6387
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electronic records into the Archives were to simply accept whatever media the record creators sent in, and
then eventually write a finding aid describitmpse records. Now, the ingest process has become highly
sophisticated and records are run through Ut ahos
extracts metadata, and associates these records with their retention schedules and finding aids
automaically, all while providing an access interface and preservation features.

In the race to complete as much application programming as pofisdaetualingest of geospatial

records hadbarelybeguiby t he pr aintheptrdos ecclt odssgeobpatialsecordp Weses e
inventoried and organized on an FTP server, so the Archives has access to them. Now the Archives needs
to take all of thoséiles and run them through ttiermal ingest process, largely following the processing
procedures ouittedb y Ge o MA P P 6 s an® Data g ransferavorkingaup.

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 recordshbteitem with one column inhte container

list dedicated to technical metadata. This design could be made much more réazdkbe design

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

In addition, much more developméstequired to develog mapbased interface to allow searching of
archival records, including geospatiatords. AGR@Gssisted the Archives to plan and develap

interface. While this end product looks promising, more work needs to be doneibisfoeady for

public use. Aothermapbased interface uses locatibased 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-beged searclajthough 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

coll ections are online. Storage services offered
including SAN and NAS technology, have been deemedtope nsi ve f or the Archi ve:
service is the only online storage offered that ¢

The Archives is currently seeking extra funding to pay for online storage, as well as exploring other
optionsfor a dark archive of offline storag®ne technology that seems promising for offline use is
Millenniata disks. Although storage space on these DVDs are limited to the standard MillésBiata

disks appear to Hess fragile than other media and Ipssne to bitrot. This media stability and

reliability could savehe Archives monein the longterm due tdhe low cost to obtain the media and

being able to avoid the monthly maintenance fees associated with leasing SAN from DTS. Additionally,
media mgration wouldikely need to happen less frequently. If used, the ingest process would be adapted
to only store records on the server utitédingest was complete, then be moved to offline storage, with no
direct download ability provided to the public.

I n contrast, AGRC6s approach to the -lmdedbstoragee pr obl
along with Montana, Oregon, and Colorado. If this proves to be a financially viable solution, the Archives
may choose it, todther gals that AGRC comnipted duing the GeoMAPP project include:

e Consistency in applying IS@aming convention standard,;

e 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 implementafiforts occurring within individuatates,

each of the GeoMAPPartners also participatedtime projecb technical working groupslhese teams

took the lead for condut i n g G ecollsbdratiRaletailed research investigations and generated

many of the projectobésdudringetrlabdl psojaadt whiftienplape

As tasks and project scope began tditaizedfor 201011 efforts, the project team reassed the

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

these considerationthe project established new working groups bedter aligedwiththepr oj ect 6 s
new focusareas oknhanced preservatioechniques, providing diverse access options to superseded
content, developing a suite of tools and templates for justithi@gnvestment in preservaticemd

enhanced national and state outreach and new partner menttrngriginal six working groups

(Business Casénventory and Metaata, Appraisal and AccesSpntent Lifecycle and Data Transfer
Communicationsindustry Outreacfi’ were condesed and transitionetd form the new GeoMAPP

201011 Working Group slate including:

e Preservation and Data Tisiar
e Storage and Access

e Business Planning

e Outreach and Mentoring

A number of earlystage GeoMAPP efforts, suchths GIS/archive knowledge exchange ateleloping
demonstration geoarchiving workflows, were largely experiential and executed within thduadi
statesThe 201011 project workplan included many more tasks thdeddbr collaborative research and
led to the creatioof periodic white pagrs. This focus on providing amgoing publication of tools and
white papers allowed for GeoMAPP taasa its findingsncrementally. This incremental release
benefitted the ammunity of interest by makingols and documentsvailablethat could be reviewed and
used immediately rather than providing an avalanche of information and documentation gt thecpto6 s
closure

This section of the report details the background, focus areas, key findings, lessons learned and
recommended practices frazach of the GeoMAPP Workingr@ups andgroposes items for a future
research agenda

Exploring the Mechanics of G@archiving- Preservation and Data Transfer

The longterm peservation of digital data, whether geospatial or not, is more than just copying files to

some type oportable storagmedia and placing it oashelf. It involves a saif processes to ensuteat

data is transferred immannetthat accurately encapsulates and malesfthed at a6 s ,amd e ment s
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/docséBMAPP _InterimReport_Final.pdf
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be designed in ways to facilitate this aaptby ensuring the following characteristics of the data are
maintained:

e Authenticity: the data is what it purports to be, and may be verified by assessing the identity and
the integrity of the record. 0lareconiswherbte possi
was created, by whom, what action or matter it participated in, and what its
juridical/administrative, culturaland documentary contexts werg;

e Reliability: the data is trustworthy and represents the record as a statementiofifact. e x i st s
when a record can stand for the fact it is about, and is
established by examining the completeness of the
recorddos form and t he a PreservationandDataTransferToolsand o y e ¢ j

the processlovilbé diffgult for e a ' iePapers

archival organizations to asdain the reliability of *  Geospatial Data File Formats
received datasets (i.e., the factual accuracy of the Reference Guide
data/attributes stored in the datasets), and will large s Utilizing Geosyatial Metadata to
be dependent upon the data contributors to deliver Support Data feservation Practices
reliable datasets. However, once the datasets are e Best Practices for Geospatial Data

received, the aréhes can ensure the ongoing Transfer for Digital Preservation
reliability throughmaih ai ni ng t he de * Metadata Capture and Geospatial
. . . Records (IS&T Archiving, 2011)
e Bit-level Integrity: the data is complete and protecte

from data loss or damage. Preservation systems m ~ °  Montanabata Transfer Design

have a way bmonitoring the bilevelintegrity of data e Baglt User Guide, Quick Reference
whendatasets are received, and over time as the da Summary

resides in the archival storage system (e.g., through e Best Practices for Archival
mechanism such as checkns), to ensure thiatasets Processing for Geospatatasets
and their associatdides remain digitally intact; *  Archival Metadata Elements for the

. . . Preservation of Geospatial Datasets
e Security: the data is ptected from unautirized
e Archival Challenges Associated witt

access, the Esri Personal Geodatabase and
e Usability: the data igliscoverable and accessible in File Geodatabase Formats

meaningful way now and into the future, such that it «  Emerging Trends in Content

can be used to its fullest potenfiaMigration, Packaging for Geospatial Data

transformation, and/or emulation strategies and plar
are in place to protect aigat obsolescence in data
formats and/or software applications that would
restrict or exclude use.

AiThe first unofficial Content Lifecycle and Dat a
ki ckoff meet i Rdgrhus lmeganthe section BilG@MIARP Interim Repodovering the

BLuciana Duranti (2001), Alnternational Research on Per manen:
Experiential, I nteractive and Dynami c Rec-2001ldistligempghSsismC MCRI |
original). Available ahttp://www.interpares.org/display_file.cfm?doc=ip2_detailed_proposal.pdf

2 Brent Lee (2005), Authenticity, Accuracy and Reliability: Reconciling Aetated and Archival Literature (InterPARES 2

Pr oj e ct )e abhttpA/wwwi.idtegpbrés.org/display_file.cfm?doc=ip2_aar_arts_lee.pdf

%S0 154891 Information and documentatigh Records managemedt Part 1:General

2 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 groupds nAofficial d actions evol ve
lifecycleofgeospati al content and data transfer met hodol

With that focus in mind, the Preservation and Datngfer working group becamaémost a direct

continuation of the work of the earlier working group from the previous phase of GeqgMARREhe
finalpphaseds efforts digging deeper into -terime technic
preservation of geospatial conterithe working group was taskedth two broad objectives:

e To explore and document the processes and requirements fovprggEospatl! data over
time;

e To assist the new partner (ultimatéfye MontanaState Library in conductinga similardata
transfer demonstration that the original partners accomplished in the first phase of GeoMAPP
(2007-2009), armed with best practigeui dance from t he existing par:

To meet these challenges the working group addressed several tasks detailptbjedheorlplan,and
producedseverakechnicalwhite papersincluding a suite of whitepapers that togethemdoent the end
to-end process of describing, transferring, and processing geospatial datasetstenniomgeservation :

e Utilizing Geospatial Metadata to Support Data Preservation Practicksntifies important
geospatial metadata fields that facilitie longterm preservation of geospatial datasets.

e Best Practices for Geospatial Data Transfer for Digital Preservatiffers strategies, processes
and approaches for successfully and reliably transferring geospatial datasets to the archival
organization

e Baglt User Guideprovides detailed instructions on how to use Baglt to package, transfer, and
validate transferred files.

e Best Practices for Archival Processing for Geospatial Dataséists grategies for establishing
archival metadata, amtesentsvorkflow processes and technologies to reliably move geospatial
datasets into preservation and access repaositories.

¢ Archival Metadata Elements for the Preservation of Geospatial Datasfédss an extensible
metadata model and dictionary to use as #stsifor describing and managing archived
geospatial datasets.
Preservation systems mutgal with the ongoing issues of hardware and software obsolescence inherent
in the constantly shifting state of technology. File formats come and go, featureseat@addemoved,
and conversion from one format to another is problematic as features of the old format may not be
avdlable in the new. The complex, often mdlte nature of geospatial formats and the unfamiliarity of
archivists not versed with the mgd ofgeospatial data file formais GIS systemgpotentiallyleadto
further challenges in maintaining all thfe characteristicand accessibilitpf preserved geospatial
datasets. The working group also produced whitepapers that address these issues:

e Archival Challenges Associated with the Esri Personal Geodatabase and File Geodatabase
Formats:describes specific challenges associated with thelsecomplex data file formats;

e Emerging Trends in Content Packaging for Geospatial Datpiores the latestdvancements
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 projectds final phase:

Moving Content and Documenting Findings

Asignificantpr t i on of GeoMAPPO&6s initial ef09)waret s during
dedicated to designing, developing and implementing geoarchiving workflows and systems to preserve
each statebs archival Gl S dat a shansferverkindigeoupoandi gi n al
the state partnealocated significant resources to

¢ Discover and inventory sepseded geospatial datasets;
e Appraise these dataséts theirarchival worthiness

e Designandthen implement workflows and systems to preparepgtial datasets for
preservation

e Transfer this content to ¢harchival organization;
e Review and ingestubmited geospatial content;
e Store and provide access to archived data.

Each state developed its own unique approach to the data transfer pritbes$ocus orleveraging
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 dataagtsngthe other twestatepartners. This interstate transfer of

content helped to validate each individual state approach tpaekagingandfile naming, and also

helpedto assess the possibilities for developing geospatial archive content excharags state borders.

Detailedf i ndi ngs from these initial data tranaed er ef fc
project websité’

The new phase of GeoMAPP work, beginning in January 2alded two new focus areas to the
projectdés dat a tr arpisgaeoncise and mdusive Hatagrdnsfer best practicdse v e |l o
document; and conducting a data transfer demonstratiomest state partner Montana

Documenting the Data Transfer Lifecycle and Recommending Best Practices

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

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

the archivesTransferring files can be as simple as the GIS professional paghkagin up in a zip

archive and FTHnhg them across the network to the archival organization, or copying files to a portable

disk for off-network transfers. Since geospatial datasets are typically complexfitaudigital entities,

successfully transferi ng fA-aeadyoegeospati al dat asets may requ
preparation.

The GeoMAPP team developedthdde st Pr acti ces for Geospati al Dat a
Preservatiod’®to offer guidance and suggestions for GIS antiiaes profesionals who will collaborate
to transfer geospatial datasets to the archival organization fotdomgpreservationlhe Data Transfer

2" GeoMAPP Data Transfer Resourcetp://www.geomapp.net/publications_categories. htmi#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
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documentoffersa general model for geospatial data flounningfrom thedata creator through a GIS
clearinghouse andltimately to the longerm archival organizatioMost states, including each of

GeoMAPPOGSs

f bawerestgblesinedl GiScleasinghouse, which often serves as a central

distribution point for current geospatiddtasets. While thBata Transfedoaument focuses on a
clearinghouse to archives workflpthis does not precludstates from conductingteansfer of geospatial
assets to an archival organizatitirectly from the originator.

G5 Data Producer

|

: @ 1 — |Create GIS datasets

| I — |Create FGOC metadata |
|

G5 Clearinghouse

Check datasets
Review metadata
Clean up/Fill in metadata

@i=

I ¥:— Add datasets to
@_ﬂ.‘_ — dearinghause repasitary

Prepare datasets for archives
Validate metadata

Run virus check

Package datasets

——— e —— a1

End Users

| o G (. Create use copies -;
! o= 2] create catalog entry |
| ll l[ l[ Create finding aid |
! Publish to digital lib |

Add datasets to
preservation Zu Fa]
2:a] reposiory ]

metadata

H Verify package
o | Run virus check
= validate datasets

f @E_; Transfer to Arfhival Organization4p
P B

General Model for Geospatial Data Flow

GNIDVLS ———————

TheData Transfedoaument lists several planning activities that facilitate and systematize the data

transfemprocess

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

device);

¢ Understandechnical infrastructure constraints (etighe of day to transfer files, or file size limits
for what can be transferred across the network);

¢ Definethe naming conventions and file organization scheme that facilitate the arrangement of
and, ultimately, access to the geospatial datasets;

o Definehow files will be padaged for transfer, and defihewthosetransferred files will be

validated.

TheData Transfedocument lays out a roadmap for GIS and archival organizations to follow when

planning and executing the transfer of their geospatiatads offers:
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e A series of planning activities, including anecdotal experiences from the GeoMAPP partners as
they conducted their own planning and preparations for transferring geospatial datasets

¢ Rolebased task lists to facilitaterd successfully pfarm the data transfer including geospatial
data creators, geospatial data contributors (often in a GlBngjbause), and the archivists;

e Appendiceghat includechecklists and resources to assist othgrlan and executbeir data
transfer activities.

Applying GeoMAPPOs Data Transfer Best Practices i

In early 2011after a formal selection proces#ise state of Montana was selected to joinGeeMAPP

project as a new fuljunded partner to help testthemajt 6s i niti al findings and
offer a new unique approach and outlook on project tasks. The Montana team had patrticipated in the
project as an I nformational P asiinttiah fedingsaanddesemar@ls awar e
Full partnership allowed the state to take a more active role in the project and to laegoimea pig for

the projecttohelee o MAPPO&s data transfer recommendations, W

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

develop their own unique approach to geoarchiving that took advantagstofgeworkflows and
processesThe Montana team relied @ndraft of theGeoMAPPData Transferdocuments arinitial

guide b learn from the successes and shortfalls from in&&dMAPPdata transfer effort® develop

their own internal data transfer design. After assessing the document and completing their infrastructure
design work, Montanprovided feedback about the docent and integratednique findngs from their

data transfer demonstration

Background:

Mont ana State Library (MSL) serves as both the st
MSL manages its own internal data center that serves these Asn@iorage is comprised of SQL

database for managing active datasets and a file structure createtbraga S8rea Network ¢&N) for

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

well as wekbasedools such as the Montana GIS Pdttalhe Portal idased on thEsri GeoPortal

Toolkit andenables discovery of GIS metadata (and data access instructions) describing the clearinghouse
data as well as data made available by state agencies and locahgavis across the state. MSL also

provides discovery and access to its GIS clearinghouse data via wpingnsgrvices andpplications,

and welpages offering data download options.

Data Transfer Demonstration

MSL staff members spent a significant fiamn of 2011 reviewing GeoMAPP documentation and
envisioninghowtofiar chi vi ng i nto t he s twarkflews.dSlgnemdescivat i al Cl
use of live GeoMAPP discussions duringh@ekly conference calls, the Ju?@l1faceto-face meeting

in Montana, and online mentoring/demonstration sessions related to archival tools and appraisal
considerationso work through the details of the existing documentafldre value of those dynamic

discussions should not be underestimatéte dicussionssetaont ext f or the teamds
and highlightedhe need for GIS archiving leadership. Specific to thedaSk Mont anaés dat a t

2 Montana GIS Portahttp://gisportal.msl.mt.gov/GPT9/catalog/main/home.page
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teamfound theGeoMAPPGeoarchiving Selassessment Td8l theBest Practice for Geospatial Data
Transfer for Dgital Preservation and theNorth Carolina Intrastate Data Transfer Desijulocuments
to be very useful as they initiated their geoarchiving efforts

The Montana data transfer demonstration (and ultimately accessioning anthgrphizesses) was

likely more streamlined than the other states, which baparate archives and geosglatrganizations,

since bothresponsibilities are housed in the MSL. The teatraeted needed steps from the
aforementione@GeoMAPP documents and assembled and modifiedthem f i t MSL&s enviror
workflows. The GeoMAPP documemnisoved to be very useful to MSL even though their organizational

and technical environments differed from the other three sfEttesMSL teanreviewed and provided

feedback to théinal draft d 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 afritigireexisting

data storage, data access tools, and accessioning
professionally archive spatial data. A significant portioM®@ L 6 s wor k during 2011 i n\
envisioning a & accessioning proceas well as developing storage and access mechaniseded to

bring theprocess to realityThis new accessiondg) process guided the team as they assisted with the
project 6s t etasksmndaevidl tontinue to guidibem geoarchiving effortsfat er t he gr ant
completionMSL documented theimewaccessioningrocess graphidig and in a written proceduras

theMontana State Library Spatial Data Accessioning DeSigncument.

Given the abbreviated nat uGeMARR parier (Limanthg),Ghete@m ga ge m
was only able to scratch the surface in developing new accessioning tools and presachiteniure.
To complete the data transfer task and leverage what could be learned from such a task, the team:

1. Extracted a strippedown set of steps that mimicked theposed acasioning process to
complete the@lemonstration.

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

3. Wrote specificationsrad requiremerst for the newdata management system

4. Selected three datasetsttansfer: Montana Land Coveild-Geodatabase (100MB), Montana
Census Blocks shapefile (57MB), and Montana Towns shapefile (.Q8MB)

5. Instaled Baglt and determined how the teauld use it (pckaging dataset bags, creating
checksums, and validating)

6. Completed d.ocal Area NetworkI(AN) data transfer inside MSL for all three datasets

7. Completed aVide Area Network\\VAN) data transfer to the Kentucky State Archives for all
three datasets

30 GeoMAPP Self Assessment Tiobttp://www.geomapp.net/docs/GeoMAPP _GeoArchiving_SelfAssessment_20100914.xls
31 NC Intrastate Data Transfer Desidnitp://www.geomapp.net/docs/NC_Intrastate_Geoarchives_Final_20090914.pdf
¥ MSL Spatial Accessioning Design documerttp://www.geomapp.net/docs/MSL_Data_Transfer_Design_final_20111231.pdf
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8. Docunented difficultiesencountered and tied them to the related step in the procedure an
documented any adjustments reatiiring the process of completing the transfers.

The data transfer demonstration task sePeffoetd t wo i
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 diffillties and successes. This strengthened the proposed process; the

lessons learnedereincorporated intdhe Montana State Library Spatial Data Accessioning Design

document. The most challenging part of this demonstration was planning how archivinfiteotdd

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

transferring the data to be fairly easy.

Montana GIS Portal

Montana State Library Inventory system publishas “‘“""
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Content Packaging fdbeospatial Data

An individual geosptial data resource may be composed of a complex;riiged 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 thavaired 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
encapsulie and structure data objects, and wsailictured metadata or manifest information that is
associated with that package. Inth&€ mer gi ng Trends in Cont enlthePackagi
working group engaged in an investigation of emerging copteitaging approaches in order to:

3 Emerging Trends in ConteRackaging for Geospatial Data
http://www.geomapp.net/docs/ContentPackaguig0 final 20111202.pdf
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1. Characterize the role that content packaging is coming to play with regard to igédsgpat
management and access

2. Document emerging content package types that have appeared in the glecspatiunity

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 semaaulstry

sectors, within the geospatial community archive formats sugZlPas TAR commonly function as

rudimentary content packages for miilié datasets or groups of related datasets. Formalized approaches

to the use oFIP files with geospatial ata have emerged in connection with specific types of content or
software. The working groupsds i nv&®Pthatgaaetbeeon addr e
developed to address specific needs:

e KMZ i for packaging a specifide format Keyhole Markup LanguageKML) ;

¢ Metadata Exchange FormaIEF)i for packaging metadata and data in connection with specific
geoportal software (GeoNetwork)

e Layer PackagelPK) i for packaging data with display information within a suite of a specific
v e ndor arstooks (varibusri software packages or online tools)

¢ Map PackageMPK) i for packaging data and finished maps within a specific degkiSpool
(Esribs Ar.c GI S)

Although each of these formats addresses specific packaging problems within thei@atmpatn, 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 persisbgmaphit
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 transparentidomgviability of these packages depends
uponongoing software support for individual components that might provide core functionality
within the package.

e There may be dependencies on external resources that are ephemeral in nature. In cases where
content packages are expected to be viable over phyid 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 thamajor obgctives of the GeoMAPP projectwaso address fiat risko digit
electronic file format support is a fundamental challenge in the-terg 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 anm@prietary 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 20118701.x
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In an attempt address some of these concerns the working group develdpeddpatial Data File
Formats Reference Guitfea detailed description of various legacy, current and emerging giebsiaaa
formats that are encountered in state governmé&hts.guideis intended to familiarize archivists with the
wide variety of geospatial data formats that they might encounter, as well as to provide $starecass
identifying unknowrgeospatl assetshat may be in their holdings. TiReference Guidprovides:

e Alisting of file extensions associated with each format;
e Anassessmentoftieor mat 6s curr;ency and adoption
e Other descriptive information that are important considerations for peggerof the dataset.

TheReference Guidalso provides information regarding the compositibgeospatial data formats and
offers suggestions on tools that may be used to view thepgtal dataset. rhivists may choose to
transform or migrate a certadata file format to another formati t her t o conf orm t o
collections requirements (e.g. using only shapefiles for vector archives) or to convert access copies of
legacy data to a current usable forndatditionally, theReference Guidprovides a summary of the
Geospatial Data Abstraction Libra@DAL)* support for the translation of any particutaser format;

the OGR*® Simple Features Library support for any particular vector foramatconversion support
provided by SaffeManPuation BraineBMES’ foFeachdf the data file formats.
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34 Geospatial Data File Formats Reference Guide
http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats FINAL 20118701.x
%5 GDAL: www.gdal.org/

36 OGR: http://www.gdal.org/ogr/

7 Safe Software FMBhttp://www.safe.com/fme/fmé&echnology/
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In developing th&keference Guidé¢he working group engaged a largemmunity of reviewers,
including the GeoMAPP Informational Partners, IN&tional Archives and Records Administration
(NARA), and the=GDC Users/Historical Data Working Grop/HDWG).

The GeoMAPP team also contacted the National Aeshof the United Kingdom, whiaghanage

PRONOM?, a technical registry of file formats artueir supporting software produgts see if they

would be interested in using tReference Guid® expand their geospatial coverage, and the PRONOM
organization responded positiveRtiort o Ge o MAPP &6 s s ub milimised acoverage BFIRONOM
geospanl data file formatsA potential geecentric expansionf the PRONOM registrgould beuseful

to exendthe capabilities of file identification tools such as JHGMEhich uses PRONOM as the basis

for reporting determined file type identities.

Due to thei wide adoption within each of the partner states, the working group dedicated extra attention
to Esri-originated data file format®(g. shapefils Geodatabasg while attempting to document all
current and historic geospatial formats widely encountiersthte government.

This effort just scratches the surface of ttmcumentation possibilities fgeospatial file formatdzuture
geospatial preservation projeabight go into greater detail Exploring data file formats fromther
vendors, or still mergentopen standardsased geospatial data file formakbere are also many
opportunities to explore the capabilities of transformation tools, and to assess their potential utility for
archival organizations in transforming submitted dataset formatsimalternate format the archival
organization has identified as the basis for is geospatial preservation.

Archival Challenges Associated with thsri Personal Geodatabase and File Geodatabase Formats

Spatial databases play a prominent role in geadpdta production and management, storing a range of
data types including geographic features, attribute information, satellite andraagaty, surface
modeling datand survey measurements. In addition to storing data, some types of spatial databases
model the relationships between data, handle data validation, and support complex data models,
versioning, and mukHiiser editing, all of which greatly improve data integrity and analysis capabilities.
Spatial database formats are playing an incrgsprominent 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
partnest at es, GeoMAPP focused its res#dhintheEsref f ort s
community two proprietary godatabastle formats have emerged: the Personal Geodatabase and the

File Geodatabase. Since the nature of lemm software suppbfor any particular database format will

always be an unknowaychivists will need to plan to makermat conversions in the future to whatever

new data or database formats and architecturses, so that the contgmtoduced today will not be

inaccesdile and lost. One area of investigation for the GeoMAPP project, and thimgvgriup

specifically, concernethe longterm sustainability oEsri Geodatabase formats in an archival context,

and whether it would be better to convert these databasesrnidaymats or retain them in a particular

%8 PRONOM website:http://www.nationalarchives.gov.uk/PRONOM/Default.aspx
39 JHOVE- JSTORE/Harvard Object Validation Environmemitp://hu.harvard.edu/jhove/
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Esri Geodatabase format. More detailed analysis is found iArttteval Challenges Associated with the
Esri Personal Geodatabase and File Geodatabase Forffiats

Nearterm software support frofasriand other dat&ranslation software vendors such as Safe Software
appears strong for all of thesri Geodatabase formaiacludingsupport for managing File Geodatabases
through Esri softwargersionupgrades as laedge against potential loss of support for older vessio
Testing done as part of earlier GeoMAPP efforts indicateddtitaset conversions through incremental
software upgrades of ArcGI8ay proveto be less subject to data loss and errors than conversions that
involve skipping versions.

One alternative@proach is to convert selected dataseteature classes stored within tiepdatabase
into to the bapefile format, which is openly specified and much more widely supported than the File
GeodatabasetHowever, the inability of thehapefile to suppotthe advanced features found in
geodatabases poses limitati@ssan archival format for more complex content. Emerging spatial
datalase formats such SpatiaLitarrantfollowing for potential future value in an archival context, but
these open formats camtrcurrently support the more complex aspectsssf Geodatabases and may not
be directly supported higsri software.

In order to make File Geodatabase content more accessible outSglesoiftware, Esri released tide
GeodatabasaPI in June 201%. The API arrives with a number of welbcumented limitations,

including lack of support for various dataset types as well as mostralstird database components, yet
the API may provide some utility in an archival capacity, especially with regardvaing access to
metadata. As part of t@GCWeb Services, Phase 8 (OV8initiative’?, the File Geodatabase APl was
used to facilitate bulk transfer of data to and franopen sourcostGIS database. A resulting
engineering repottighlighted sora of the possibilities and limitations with regard to conversion of File
Geodatabases into open source databases using the API.

Met adatabs | mportance in Geoarchiving

Creating and managing rich metadata records that document important details abowstidatdwst

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 workingogtp. The second phageoject metadata research follow®vious
GeoMAPP Metadata efforts fr dhendevelogmen of a gommatisénsandf i r st
crosswalkbetween thé-ederal Geographic Data Committee (FGDC) Content Standard foalDigit

Geospatial Metadata (CSGDfytandard and Dublin Care

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 elemkeys with
preservation and administrative items to form agewairic archival metadata record.

40 GeoMAPP Geodatabase Whitepagtp://www.geomapp.net/docs/Geodatabase_Report v1.0_final_20111206.pdf
41 ESRI API:http://resources.arcgis.com/content/geodatabases/10dufitapi

42 OGC Web servicebttp://www.opengeospatial.org/projectsfiatives/ows8

4 EGDC CSDGM http://www.fgdc.gov/standards/projects/FGB@ndardsrojects/metadata/baseetadata/index_html
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Utilizing Geospatial Metadata to Support Data Preservation Practices

The geospatial community has long embraced and encouraged the creation of rich, descraalata met
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 pemamnand ownership. The four GeoMAPP partners
require that each dataset transferred to their state clearinghouse include a fully car@@@SDGM

record.

The FGDC CSDGM is a rich metadata standard made up of around 300 possible data fields ahd severa
dozen required elements. Due to the expansiveness of the mestatadard, the working group
investigated theach element of th&andard in detail and highlighted fields that would be of greatest
importance for the lonterm preservation of a datasetprovide focus areas for the metadata creation and
review processThough not widely used as a metadata standard in the state government context, the team
also investigated thaternational Organization for Standardization (IS@P115:2003 &ndard fo
Geographic Information MetadatiWhile theteamdid not implement ISO as a metadata standard, the

O st andar dots help Batejodze thair ddtase® albpic gadegaries s
range from Biota and Boundaries to Structureas @tilities and ech state has theiegarchival holdings
organized withinSO Topic Categoriet® help group, organize and manage their data.

team utilized he | S

After conferring among the project partners and seeking outside guidance from the Informational
Partners, the pject published a white pap#tilizing Geospatial Metadata to Support Data Preservation

Practices” that;

e Provi des

some backgroundch;on the teambs

met adat

e Describes the seven sections of an FGIEDGMmetadata record (Identification, Data Quali
Spatial Data Organization, Spatial Reference, Entity and Attribute, Distribution and Metadata
Referance Information sections);

¢ Includes a table of the GeoMAPP recommended FGBDGMfields that should be richly
populated to benefit preservation andbdatility.

| Friendly Field Name XML Tag | Description / Example Value
1. Identification Information Section =1dinfo=-
1.1 Citation cltation=
1.1.8 Citation Information citeinfio=
Originators <origin= The partv responsible for the dataset. This is often the
dataset creator except in cases where the dataset’s creation
was confracted out to a third party, but is ‘owned” and
maintained by another party.
Publication Date =pubdate= The date the dataset was completed and was made ready
for use.
Title =fitle= Title of datazet, ideally including “where’, “what”, “when’
g.g. North Carolina Shellfich Growing Areas 2010
= Geospatial Data Presentation Form =geoform= | Describes type and format of the dataset
a.g. vector digital data

Snapsbt from Table of RecommendedOE3M fields

44150 19115:200ttp://www.iso.orgliso/catalogue _detail.htm?csnumber=26020

45 CSDGM ltems for Preservatidritp://www.geomapp.net/docs/GeoMetadata_ltems_for_Preservation_2011_0110.pdf
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While a thoughtfully completed, fully compliant FGBESDGMrecord should always be the goal of

geospatial data creators, the white paper identifies and describes around 50 fields thaeshaled 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 feweryday 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, hppadklhg the process less

intimidating.

Administrativearchival metadata elements ftwng-term preservation, management and access

A critical enabler for the successful archivingaofy digital materials is defining a metadata element set
that supportshie longterm management and access of the materials. Dublin Core provides a core set of
primarily descriptive metadata. Frameworks such aRk#ference Model for an Open Archival

Information System (OAISj offer a conceptual model fohe universe of mettata needed taneure

long-term preservatiommanagemerdndaccess 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 djital materials are likely preserving materials in a variety of digital formats. As
such the archival metadata model should be extensible enough to:

¢ Accommodate different formsiarchivists are managing today;
¢ Accommodate different formats that archiviaii be managing in the future;
¢ Be flexible enough to meet the special needs of each archival organization.
The working group adopted a tvier strategy tadentify archivalmetadata elements
1. ldentify archival metadata elememijgplicable to all mateals,regardless of digital format.

2. ldentify digital fomatspecific metadata elements, includihg particular archival metadata
needs for managing archived geospatial datésestsd on the FGDCSDGM metadata elements
that facilitate the preservation ebfive.

The wor ki ng gr ou prchival MetadasalElendentsfor tha Rreservatiorfiof Geospatial
Datasets “6thatprovides digital preservationists a preliminary archivetalata element set forraulti-
formatdigital archival repositoryas well as for one specific tdigital geospatial dat@ased on th©AIS
model, the metadata organization scheme is organized around the following categories:

¢ Content Information - identifies the object being preseryed
¢ Representation Information - describeghe structural and semantic information of the object

e Preservation Description Information - facilitates the ongoing management of the digital
object, such as prenance and fixity information;

e Packaging Information - describes how the Content Informatisrpackaged in a particular
environment

46 OAIS: http://public.ccsds.org/publications/archive/650x0b1.PDF
47 GeoMAPPArchival Metadata Elementer the Presation of Geospatial Datasets:
http://www.geomapp.net/docs/GIS_OAIS_Archival Metadata v1.0 FINAL_20110921.pdf
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o 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. Trefseences are available in gopandixof

the Archival Metadata Elementsaper forreaders whom may want to explore a wider set of metadata
elements.

The working group constructed thechival Metadta Elementpaperto assistGIS practitioners and

archival staffwith metadata fanning and design. It caerve asmarchivalmetadata documentation tool

to construct the data modeled metadata dictionariésr digital repositories igeneraland geogatial

archives in particular. It includes an archival metatitéethathas 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 ingasd process geospatial datasets and their metddesasist

archivists in identifying the geospatial metadata applicable to include in the archival metadata record, the
archival metadata table also includesolumn that notesross referensto the F®C 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
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