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Federal Geographic Data Committee 16 

Established by Office of Management and Budget Circular A-16, the Federal Geographic 17 

Data Committee (FGDC) promotes the coordinated development, use, sharing, and 18 

dissemination of geographic data. 19 

 20 

The FGDC is composed of representatives from the following member agencies:  Federal 21 

Communications Commission*, General Services Administration, Library of Congress, National 22 

Aeronautics and Space Administration, National Archives and Records Administration, National 23 

Capital Planning Commission*, National Science Foundation, Office of Management and 24 

Budget, Office of Personnel Management, Small Business Administration,  25 

Smithsonian Institution, Social Security Administration, Tennessee Valley Authority, U.S. 26 

Agency for International Development, U.S. Army Corps of Engineers*, U.S. Department of 27 

Agriculture, U.S. Department of Commerce, U.S. Department of Defense, U.S. Department of 28 

Education, U.S. Department of Energy, U.S. Department of Health and Human Services, U.S. 29 

Department of Homeland Security, U.S. Department of Housing and Urban Development, U.S. 30 

Department of the Interior, U.S. Department of Justice, U.S. Department of Labor, U.S. 31 

Department of State, U.S. Department of Transportation, U.S. Department of the Treasury, U.S. 32 

Department of Veterans Affairs, U.S. Environmental Protection Agency, and the U.S. Nuclear 33 

Regulatory Commission.  34 

 35 

*Non-voting members 36 

 37 

Additional Federal agencies participate on FGDC subcommittees and working groups. 38 

The Department of the Interior and the Office of Management and the Budget co-chair the 39 

FGDC. 40 

 41 

FGDC subcommittees work on issues related to data categories coordinated under OMB Circular 42 

A-16. Subcommittees establish and implement standards for data content, quality, and transfer; 43 

encourage the exchange of information and the transfer of data; and organize the collection of 44 

geographic data to reduce duplication of effort. Working groups are established for issues that 45 

transcend data categories. 46 

 47 

For more information about the committee, or to be added to the committee's newsletter mailing 48 

list, please contact: 49 

 50 

Federal Geographic Data Committee Secretariat 51 

c/o U.S. Geological Survey 52 

12201 Sunrise Valley Drive 53 

590 National Center 54 

Reston, Virginia 20192 55 

Facsimile: (703) 648-5755 56 

Internet (electronic mail): fgdc@fgdc.gov 57 

World Wide Web: http://www.fgdc.gov 58 

 59 

 60 
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Executive Summary 94 

 95 

This “Guidance on the Selection and Appraisal of Geospatial Content of Enduring Value” 96 

document is authored by the Federal Geographic Data Committee’s Users/Historical Data 97 

Working Group. The U/HDWG prepared this guidance to help Federal agencies and data 98 

stewards identify geospatial content of enduring value to the nation. “Enduring” in this context 99 

represents a time period beyond the immediate short-term.   100 

 101 

The document situates selection and appraisal within the FGDC Geospatial Data Lifecycle and 102 

proposes a set of common appraisal and selection elements that guide data creators, data 103 

managers, theme leads and others in enumerating and defining activities and functions that 104 

support the ongoing accessibility and comprehension of digital geospatial data with enduring 105 

value. 106 

 107 

This guidance suggests possible priority approaches on how resources might be allocated to 108 

support long-term preservation and access through appropriate Selection and Appraisal (S&A) 109 

processes in a challenging budget environment. 110 

 111 

Geospatial content plays a significant role in a wide range of applications that support planning 112 

and decision-making for a broad range of Federal government activities. While many Federal 113 

government applications rely on the most current available content, there is increasing demand 114 

for older content to support historical and temporal comparative analyses related to change in the 115 

earth’s natural and human landscape and physical infrastructures. Examples of applications that 116 

require historic content include: the study of climate change; disaster planning; environmental 117 

impact analysis; industry site location planning; and the resolution of legal challenges. 118 

 119 

It is neither possible nor desirable to preserve every bit of geospatial information created by the 120 

Federal government. The S&A processes are tools to shape and describe the decisions made as to 121 

what geospatial content to keep and what to discard. S&A processes are critical because of the 122 

limited resources available across the government to provide for the long-term stewardship of 123 

geospatial content.   124 

 125 

Federal libraries, archival, and museum institutions, including the National Archives and 126 

Records Administration, the Library of Congress, and the Smithsonian Institution, among others, 127 

have traditionally been stewards for geospatial content of long-term value to the nation.  128 

 129 

However, the rapid pace of change of digital technologies and the exponential increase in digital 130 

data volume adds urgency to a call for reevaluation of S&A processes across the government by 131 

engaging content creators, aggregators, and other intermediary data stewards as early as possible 132 

in the processes of identifying, evaluating, managing, and preserving digital geospatial materials 133 

of long-term value.  134 

 135 

NARA’s disposition instructions state whether individual series of records are “permanent” or 136 

“temporary,” as well as how long to retain the records. Records with historical value, identified 137 

as “permanent,” are transferred to NARA, but there are many intermediate S&A actions that both 138 
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support agency missions and assist NARA in carrying out its records management 139 

responsibilities. This guidance aligns with the existing portfolio management approach used by 140 

the FGDC and records management processes developed by NARA (see Appendix 2, 141 

“Geospatial Data as Federal Records Subject to Management Requirements,” for background on 142 

records management actions across the Federal government). 143 

 144 

This document suggests S&A guidance that aligns with the lifecycle approach to the 145 

management of geospatial content. The document is designed to guide data creators and stewards 146 

on positive steps they can take early in the lifecycle of information to identify opportunities to 147 

make S&A decisions that will in turn support long-term stewardship processes. It also identifies 148 

a range of stewardship concerns that need to be addressed across the lifecycle to ensure that 149 

valuable information of importance to the nation remains accessible and usable.  150 

 151 

The list of potential data creators and stewards is expansive and may include dataset and 152 

metadata managers, theme leads (themes are electronic records and coordinates for a topic or 153 

subject), NGDA theme lead agencies, data centers such as the National Oceanic and 154 

Atmospheric Administration (NOAA) discipline-oriented environmental data centers, NARA 155 

affiliated archives or NARA affiliated relationship organizations, such as the U.S. Geological 156 

Survey Earth Resources Observation and Science (EROS) Center.  157 

 158 

Organizational focus has driven S&A decisions, with data producing agencies, data managing 159 

agencies, archives and libraries each making decisions according to their individual needs. 160 

Institutional mission will continue to drive behavior, but it is worthwhile to consider the utility of 161 

a broad, national, multi-organizational focus in addressing S&A decisions. This guidance 162 

suggests options that will ensure the successful stewardship of geospatial content of enduring 163 

value to the nation.  164 

 165 

1. The Users/Historical Data Working Group (U/HDWG) 166 

 167 

The Users/Historical Data Working Group is established under the auspices of the Federal 168 

Geographic Data Committee (FGDC) to promote and coordinate activities among those Federal 169 

agencies that are primarily users of, not generators of, geospatial data. 170 

 171 

The U/HDWG promotes awareness among Federal agencies of the historical dimension to 172 

geospatial content. It works to facilitate the long-term retention, storage, preservation and 173 

accessibility of historic and superseded geospatial content and to establish a mechanism for the 174 

coordinated development, use, sharing, and dissemination of historically valuable geospatial 175 

content that has been financed in whole or part by Federal funds.  176 

 177 

2. Definitions 178 

a. Appraisal: a procedure typically associated with archival and records management 179 

processes and is defined as the evaluation of government information to determine its 180 

ongoing value and its merits for long-term or permanent retention. 181 

http://www.archives.gov/locations/affiliated-archives.html
http://www.archives.gov/locations/affiliated-archives.html
http://www.fgdc.gov/participation/working-groups-subcommittees/hdwg/index_html
http://www.fgdc.gov/
http://www.fgdc.gov/
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b. Framework Layer: Initially referred to the most significant Federal government data, 182 

but the concept of “framework layer” has now been expanded to include the NGDA 183 

themes. 184 

c. Geospatial Content: information and/or data that has a geospatial component, 185 

including resources such as geographic information system (GIS) data sets, digitized 186 

maps, associated metadata, remote sensing data resources and tabular data that are 187 

tied to specific locations on the surface of the earth. 188 

d. Sample/Select: Used by NARA in instances where it is desirable to choose only 189 

certain files of value from a records series, rendering the remaining files as 190 

disposable.  191 

e. Selection: a procedure typically initiated by libraries and other collecting institutions, 192 

and provides a comprehensive method to evaluate and document the materials that 193 

make up an organization’s collection and the choices that go into acquiring materials 194 

of long-term value 195 

f. Stewardship: the series of managed activities, policies, strategies and actions to 196 

ensure the accurate rendering of digital content for as long as necessary, regardless of 197 

the challenges of media and technological change to provide business users with high 198 

quality data that is easily accessible in a consistent manner. 199 

 200 

3. Selection and Appraisal in the FGDC Data Lifecycle Model  201 

 202 

The S&A processes enumerated in Section 4 below do not exist in a vacuum. They directly 203 

address the “archiving” component documented in Stage 7 (pdf, pg. 7) of the FGDC Geospatial 204 

Data Lifecycle developed by the FGDC Lifecycle Working Group. The lifecycle approach to the 205 

management of geospatial data is referenced in OMB Circular A-16.  206 

 207 

http://www.fgdc.gov/policyandplanning/a-16/stages-of-geospatial-data-lifecycle-a16.pdf
http://www.whitehouse.gov/omb/circulars_a016_rev
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 208 
 209 
Figure 1.  The Geospatial Data Lifecycle: Image from FGDC document “Stages of the Geospatial Data 210 
Lifecycle pursuant to OMB Circular A–16, sections 8(e)(d), 8(e)(f), and 8(e)(g).” 211 
 212 

OMB Circular A-16 provides direction for federal agencies that produce, maintain or use spatial 213 

data, either directly or indirectly in the fulfillment of their mission. When published in 1990, it 214 

established a coordinated approach to developing the National Spatial Data Infrastructure 215 

(NSDI) and established the Federal Geographic Data Committee (FGDC), an interagency 216 

committee chaired by the Secretary of the Interior. OMB Circular A-16 was revised in 2002 to 217 

reflect changes in technology and further describe the components of the NSDI and assign 218 

agency roles and responsibilities for developing it.  219 

 220 

OMB Circular A-16 “Supplemental Guidance” (pdf), released in November 2010, further defines 221 

and clarifies selected elements of OMB Circular A-16 to facilitate the adoption and 222 

implementation of a coordinated and effective Federal geospatial asset management capability 223 

that will improve support of mission-critical business requirements of the Federal Government 224 

and its stakeholders. Its primary focus is on geospatial data as a “capital asset” and “refers to its 225 

acquisition and management in terms analogous to financial assets to be managed as a National 226 

Geospatial Data Asset Portfolio” (from CRS Report Issues and Challenges for Federal 227 

Geospatial Information (pdf)). 228 

 229 

http://www.fgdc.gov/policyandplanning/a-16/stages-of-geospatial-data-lifecycle-a16.pdf
http://www.fgdc.gov/policyandplanning/a-16/stages-of-geospatial-data-lifecycle-a16.pdf
http://www.fgdc.gov/nsdi/nsdi.html
http://www.fgdc.gov/policyandplanning/a-16/omb-circular-a16-supplemental-guidance
http://www.fas.org/sgp/crs/misc/R41826.pdf
http://www.fas.org/sgp/crs/misc/R41826.pdf
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The Supplemental Guidance provides the foundation for a portfolio management approach to a 230 

National Geospatial Data Asset (NGDA) Portfolio that comprises NGDA Themes and their 231 

associated NGDA Datasets (see list below in the section on Data Inventory). An NGDA Dataset 232 

is defined as a geospatial dataset that has been designated as such by the FGDC Steering 233 

Committee and meets at least one of the following criteria: supports mission goals of multiple 234 

federal agencies; statutorily mandated; supports Presidential priorities as expressed by Executive 235 

Order or by OMB. 236 

 237 

The Supplemental Guidance defines a “Geospatial Data Lifecycle” that includes an “Archive” 238 

function, which is defined as “required retention of data and the data’s retirement into long-term 239 

storage.” The enshrinement of an “archive” function in lifecycle planning provides an impetus 240 

for implementation in creating agencies of the long-term processes, functions, actors and 241 

initiatives that represent S&A activities. 242 

 243 

The “archive” function does not happen exclusively at the end of a dataset’s useful life; it 244 

includes the S&A actions described throughout this document that can happen at different stages 245 

across the entire lifecycle. Additionally, true S&A approaches involve more than just redundant 246 

backup storage.  From the stewardship community perspective, S&A implies managed storage at 247 

a government repository with management processes in place to ensure the long-term 248 

preservation and appropriate access to the data. 249 

 250 

The need to address the entire lifecycle of digital geospatial data is even more important when 251 

taking into account recent federal data memorandum, including the release of the “OMB 252 

Memorandum M-13-13, Open Data Policy—Managing Information as an Asset” (pdf) from May 253 

9, 2013 and the Office of Science and Technology Policy “Increasing Access to the Results of 254 

Federally Funded Scientific Research” memorandum of February 22, 2013.  255 

 256 

While the defined set of “archive” processes is in a very early stage of development, the 257 

guidance provided in this S&A guidance document is a first step towards enumerating and 258 

defining S&A activities and functions by concentrating on the initial steps of S&A that can be 259 

tackled by creating agencies.  260 

4. Common Elements of Selection and Appraisal Processes for 261 

Digital Geospatial Information 262 

The common elements of an S&A are listed in decreasing order of importance. For example, 263 

agencies cannot successfully appraise or select digital geospatial information unless it has been 264 

inventoried and a determination made that it fits the organizational mission and legal mandate. . 265 

 266 

The Common Elements: 267 

A. Data Inventory  268 

B. Alignment with Organizational Mission  269 

C. Legal Rights, Restrictions and Mandates  270 

D. Spatial Reference Information, Spatial Extent, and Temporal Information  271 

E. Current Scientific or Cultural Heritage Value  272 

F. Technology and Obsolescence Risks 273 

G. Cost-Benefit Analysis  274 

http://www.fgdc.gov/initiatives/portfolio-management/
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
https://www.whitehouse.gov/blog/2013/02/22/expanding-public-access-results-federally-funded-research
https://www.whitehouse.gov/blog/2013/02/22/expanding-public-access-results-federally-funded-research
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H. Tangible Media and Physical Condition 275 

I. Metadata Quality, Completeness and Usability Uniqueness 276 

J. Uniqueness 277 

K. Provenance 278 

L. Future Value Determination 279 

A. Data Inventory 280 

 281 

Data inventory should be one of the first steps in S&A processes and part of regular, ongoing 282 

data management. The basic guidelines for inventory of Federal government geospatial assets are 283 

grounded in the OMB Circular A-16 “Supplemental Guidance” (see above), especially the 284 

section on “Elements of the National Geospatial Data Asset Portfolio,” which provides for an 285 

accurate and accountable inventory of Federal Geospatial Portfolio assets. NGDA Themes and 286 

Datasets provide the structure around which inventories of geospatial content will be built. 287 

 288 

The FGDC has identified 16 NGDA Themes (as of February 2013):  289 

 290 

 Biota 291 

 Cadastre 292 

 Climate and Weather 293 

 Cultural Resources 294 

 Elevation 295 

 Geodetic Control 296 

 Geology 297 

 Governmental Units, and Administrative and Statistical Boundaries 298 

 Imagery 299 

 Land Use-Land Cover 300 

 Real Property 301 

 Soils 302 

 Transportation 303 

 Utilities 304 

 Water – Inland 305 

 Water – Oceans & Coasts 306 

 307 

This is in contrast to the original 34 NSDI data themes established in OMB Circular A-16. Seven 308 

of the original 34 NSDI data themes were identified as especially critical to the National Spatial 309 

Data Infrastructure and were thus identified as “framework layers”: 310 

 311 

 Cadastral 312 

 Digital Orthoimagery 313 

 Elevation 314 

 Geodetic Control 315 

 Governmental Unit Boundaries 316 

 Hydrography 317 

 Transportation 318 

 319 

http://www.fgdc.gov/initiatives/portfolio-management/themes/
http://www.fgdc.gov/library/whitepapers-reports/annual%20reports/2008/web-version/AppendixC.html
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The Supplemental Guidance has established that NGDA datasets will be routinely inventoried 320 

and recommended for inclusion in the NGDA Portfolio when merited. Data inventories can 321 

provide a comprehensive view of what is available and what may be at risk in order to support 322 

acquisition priorities. Data catalogs are intended to support data discovery and sharing by end 323 

users, and may be populated by data inventories. Both inventories and catalogs may be 324 

configured to provide a comprehensive view of available data. 325 

 326 

The initial inventory process is ongoing and is considered as a collaborative responsibility of 327 

NGDA Theme Leads, Thematic Committees, and the FGDC “NGDA Datasets, Themes and 328 

Theme Lead List” (xlsx) and is governed by the March 2014 “National Geospatial Data Asset 329 

Management Plan” (pdf). For approval by the FGDC Steering Committee as an NGDA Dataset, 330 

a geospatial dataset shall meet at least one of the following criteria: 331 

 332 

 Used by multiple agencies or with agency partners such as State, Tribal and local 333 

governments; 334 

 Applied to achieve Presidential priorities as expressed by OMB; 335 

 Required to meet shared mission goals of multiple Federal agencies; or 336 

 Expressly required by statutory mandate. 337 

 338 

The NGDA Dataset Manager shall annually submit an NGDA Dataset Report to the relevant 339 

NGDA Theme Lead and will assist with incorporation of that information into a comprehensive 340 

annual NGDA Theme Report. National Geospatial Dataset Asset Management Plan Lifecycle 341 

Maturity Assessment Tools are also under development.  342 

 343 

Data.gov is the most comprehensive Federal data catalog. When Data.gov was launched in May 344 

2009, the Geospatial One-Stop portal and catalog content were migrated into a new site, 345 

eventually at the URL http://catalog.data.gov. Under the terms of the 2013 Federal Open Data 346 

Policy (pdf), newly-generated government data is required to be made available in open, 347 

machine-readable formats. Data.gov follows the Project Open Data Metadata Schema v1.1, and 348 

metadata fields are also listed in the data.gov Glossary of Terms.  349 

 350 

The Data.gov infrastructure provides an authoritative process for identifying geospatial content 351 

of determined value. These vetted inventories are a source of enduring value for the subsequent 352 

S&A of geospatial content. 353 

 354 

Outside of the Data.gov infrastructure, there is an ad hoc network of other inventory tools. For 355 

example, the U.S. Fish and Wildlife Service maintains the National Wetlands Inventory, with 356 

tools that allow data managers to contribute wetlands data to the wetlands geospatial data layer 357 

maintained by the Fish and Wildlife Service.  358 

 359 

First step guidance on accessing digital materials stored on physical media can be found in the 360 

2012 OCLC white paper “You’ve Got To Walk Before You Can Run: First Steps for Managing 361 

Born-Digital Content Received on Physical Media” (pdf). 362 

 363 

While outside the scope of Federal agency concern, the GIS Inventory System maintained by the 

National States Geographic Information Council can be used to track the availability of data 

http://www.fgdc.gov/initiatives/resources/ngda-master-dataset-list
http://www.fgdc.gov/initiatives/resources/ngda-master-dataset-list
http://www.fgdc.gov/policyandplanning/a-16/ngda-management-plan
http://www.fgdc.gov/policyandplanning/a-16/ngda-management-plan
http://www.data.gov/
http://catalog.data.gov/
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
https://project-open-data.cio.gov/v1.1/schema/
http://www.data.gov/glossary
http://www.fws.gov/wetlands/data/
http://www.oclc.org/content/dam/research/publications/library/2012/2012-06.pdf
http://www.oclc.org/content/dam/research/publications/library/2012/2012-06.pdf
http://gisinventory.net/
http://www.nsgic.org/
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resources within a specific geographic or thematic domain and provides an opportunity to assess 

the quantities of existing data, current formats, stewarding responsibility, creation date and data 

origin as well as the status of geographic information system implementations in state and local 

governments to aid planning and building of statewide spatial data infrastructures (SSDI). The 

Random Access Metadata for Online Nationwide Assessment (RAMONA) database is a critical 

component of the GIS Inventory. 

 

The GIS Inventory automatically generates metadata that is minimally compliant with the 

Content Standard for Digital Geospatial Metadata published by the FGDC. It posts the metadata 

to a web folder that is harvested by the Geospatial Platform.  

 

GIS Inventory metadata on digital elevation data and orthoimagery is shared with the Federal 

Emergency Management Agency (FEMA) for their Flood Map Modernization program, the 

National Digital Orthophoto Programs Committee (NDOP) and the National Digital Elevation 

Program Committee (NDEP). This is done as a service to the users to decrease the number of 

data inventories conducted by the Federal Government. 

B. Alignment with Organizational Mission 364 

 365 

Proposals for the acquisition, design and development, production, operations and maintenance, 366 

or continuing stewardship of geospatial data should justify how the datasets are aligned with the 367 

mission of the organization. These proposals should describe how the proposed data are relevant 368 

to the objectives in the organizational mission statement, how the data will help to attain the 369 

long-term goals described in strategic plans, how the data will meet the needs of the designated 370 

community that the organization serves, and how the data will contribute to or complement 371 

current or planned collections to meet the mission and objectives of the organization over time. 372 

An example of a detailed agency mission statement is that of the National Oceanic and 373 

Atmospheric Administration (NOAA)  Fisheries. 374 

 375 

Mission alignment and relevance can be determined by reference to agency strategic plans. The 376 

FGDC has actively supported the development of strategic plans at the state level through its 377 

Cooperative Agreements Program (CAP). Numerous examples of completed state government 378 

geospatial strategic plans can be found at the 50 States Initiative program.  379 

 380 

Additionally, stewarding organizations often have “collection development policies.” Examples 381 

include policies from the National Geospatial Digital Archive  (doc) and the Cornell University 382 

Geospatial Information Repository (CUGIR) (pdf). 383 

 384 

C. Legal Rights, Restrictions and Mandates 385 

 386 

In addition to the legal statutes that mandate the retention of records, S&A of geospatial data 387 

should consider any limitations, restrictions or mandates that have been placed upon the data and 388 

rights or constraints for dissemination that have been specified in licenses or legal documents. 389 

Furthermore, security and confidentiality concerns (such as the existence of Personally 390 

http://www.fgdc.gov/metadata/csdgm/
http://www.geoplatform.gov/
http://www.nmfs.noaa.gov/om2/mission.html
http://www.nmfs.noaa.gov/om2/mission.html
http://www.fgdc.gov/policyandplanning/50states
http://www.ngda.org/research/Collections/NGDA_Collection_Development_Policy_11_06_final.doc
http://cugir.mannlib.cornell.edu/CUGIRCollectionDevtPolicy_20060825.pdf
http://cugir.mannlib.cornell.edu/CUGIRCollectionDevtPolicy_20060825.pdf
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Identifiable Information) also may apply to protect individuals, property, wildlife, locations, or 391 

inhabitants. Legal rights, restrictions and mandates should be documented in metadata. 392 

 393 

The jurisdiction of such laws also must be considered. Violating any limitations that have been 394 

imposed upon the data could result in criminal or civil penalties. As part of the review, evidence 395 

of rights or restrictions should be attained, examined, and retained to justify any decisions that 396 

are based on the review. Furthermore, the constraints and rights associated with the data should 397 

determine how the data are accessed, used, or distributed.  398 

 399 

Rights or restrictions could also apply to any products or services that have been developed 400 

based on the data. This aspect of the review should also consider the entities or individuals who 401 

are authorized to grant rights for the data or materials being appraised. The length of time that is 402 

associated with such rights and limitations also should be considered and documented so that the 403 

time constraints can be included in the S&A decision process and in any plans to allow or enable 404 

future access, use, or dissemination. 405 

 406 

D. Spatial Reference Information, Spatial Extent and Temporal 407 

Information 408 

 409 

The spatial extent of a data set can be defined in several ways. The FGDC Content Standard for 410 

Digital Geospatial Metadata (FGDC-STD-001-1998) (pdf, pg. 19) calls it “the description of the 411 

reference frame for, and the means to encode, coordinates in the data set,” while the associated 412 

CSDGM Workbook (pdf, pg. 36) talks about the geographic “footprint” or “areal domain” of the 413 

data set. An S&A for extent and temporal range ascertains that the location and time periods 414 

represented by the data fit clearly into the organizational mission and under its legal mandate. 415 

 416 

Descriptions of a data set’s reference frame include physical information in terms of horizontal 417 

and vertical datum, coordinates, latitude and longitude, resolutions, or geographic or planar 418 

projections.  The spatial reference information serves as a point of orientation for the data set’s 419 

location and provides information about the physical measurements of the spatial framework of 420 

the data set.  Accompanying information about the physical aspects of the data set should be 421 

collected for preservation, in order to provide an accurate description of the data set’s geographic 422 

extent, and to establish its quality and uniqueness. 423 

 424 

The spatial domain of a data set defines the areal extent bounding the geography of the data. The 425 

spatial domain can be described in terms of the corner coordinates of a polygonal geographic 426 

area of the data set (“bounding boxes”), or by various descriptions of geographies of scale, such 427 

as states, countries or continents.  The spatial domain of data sets can be used in the preservation 428 

selection process to determine the extent of coverage and/or the overlap of data, to ensure 429 

completeness of the data collection. 430 

 431 

Temporal range is described in the CSDGM Workbook (pdf, pgs. 35-36) as the time period when 432 

the data was collected. In certain cases, the time period refers only to the publication date of the 433 

data set, or in other cases, it may be unknown.  Reporting of the temporal range for a data set can 434 

vary from the most detailed information, including dates in terms of measured periods (calendar, 435 

http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/base-metadata/v2_0698.pdf
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/metadata/base-metadata/v2_0698.pdf
http://www.fgdc.gov/metadata/documents/workbook_0501_bmk.pdf
http://www.fgdc.gov/metadata/documents/workbook_0501_bmk.pdf
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single date), or as measured time (time of day, first hour, minutes), to generalized descriptions 436 

(multiple years, range of dates, event).  It is important to document the time the data set was 437 

created.  In addition, recorded information should include the frequency of changes or additions 438 

to the data set following its initial completion. 439 

 440 

E. Current Scientific or Cultural Heritage Value 441 

 442 

The current scientific value of data is based on the concept that data are used to communicate the 443 

results of research studies and are required in order to continue research, create new science, or 444 

augment current research in other disciplines.  445 

 446 

The current cultural heritage value of data is the importance of any particular set of digital 447 

information as determined by the aggregate of values attributed to it. According to the Assessing 448 

the Values of Cultural Heritage research report (pdf) from the Getty Conservation Institute, Los 449 

Angeles, the values considered in this process should include those held by experts (historians, 450 

archaeologists, architects, and others) and those brought forth by new stakeholders or 451 

constituents.  452 

 453 

Organizations other than the originator of the data could achieve and share potentially significant 454 

benefits by stewarding and providing access to records and data.  In a current example, historic 455 

records created by a federal agency that contain information on Marcellus Shale are of 456 

significant contemporary interest and use to Federal, private and non-profit sectors. The current 457 

availability of this historic data provides key inputs in determining policy and community 458 

responses.  459 

 460 

Not all data is of equal value and is worthy of long-term preservation. The authorities best 461 

positioned to provide an appraisal of the value of current data are the creators or responsible 462 

agencies of the data. There are several criteria that responsible agencies can consider as they 463 

make early assessments of the value of current data: 464 

 465 

a) Identification as potentially valuable by project lead or lead scientist 466 

 467 

The initial responsibility for identifying data with current scientific or historic value comes from 468 

the project lead or lead scientist, acting on behalf of the responsible agency. All project leaders 469 

must take into consideration the potential value of project data, including those outside of the 470 

discipline of the current project focus. The opposite is also true; not all data has long-term value. 471 

Project leaders must attempt a reasonable valuation of their work at creation, and make good-472 

faith efforts to provide supporting materials to any internal groups tasked with stewarding the 473 

materials so that those groups can reassess value as necessary.    474 

 475 

b) Association with a scientific report or publication 476 

 477 

Data that is referenced in a scientific publication or technical report should be considered of 478 

current and historic benefit to science.  479 

http://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/assessing.pdf
http://www.getty.edu/conservation/publications_resources/pdf_publications/pdf/assessing.pdf
http://en.wikipedia.org/wiki/Marcellus_Formation
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 480 

It is now possible to store complete data sets and create Digital Object Identifiers (DOIs), 481 

Archival Resource Keys (ARKs) or other resources to point to data located in the networked 482 

environment.  DOIs are persistent links that are represented by unique alphanumeric strings 483 

assigned by a registration agency. ARKs are URLs that support long-term access to information 484 

objects and are not permanent. ARKs can be modified or updated as needed. DOIs and ARKs 485 

make it possible to access information on an ongoing basis to continually reap its value.  486 

 487 

c) Association with a federally funded project with distribution/preservation requirements 488 

 489 

Many federal agencies require projects that include a data component to include a data 490 

management plan. These plans often include a section that addresses the long-term preservation 491 

of the project data after project completion. Final project data, especially data that is highlighted 492 

or included in a final report or scientific publication, should be considered to have current or 493 

historic value and thus preserved. Preservation of source data allows current and future 494 

researchers to access the data and compare results or augment ongoing research.  495 

 496 

d) Association with a natural disaster, current event, or other significant occurrence 497 

 498 

Data associated with ongoing or current events of social significance should be preserved for 499 

ongoing and future research. For example, data related to Hurricane Katrina that was gathered by 500 

government agencies and researchers in real time can be used not only to assess the event but 501 

also to prepare for and potentially predict the next major event.  In the book “Preservation in 502 

Digital Cartography: Archiving Aspects,” a FEMA official stated that, “If we do not preserve 503 

this data and use it for research purposes, then we have wasted time and energy and done a great 504 

disservice to those who will be affected by the next major hurricane” 505 

 506 

Questions about cost effectiveness of preserving data should be answered in part by both the 507 

returns on the original investment as well as the potential costs of redeveloping or acquiring the 508 

data.    509 

 510 

F. Technology and Obsolescence Risks  511 

 512 

In order to adequately preserve geospatial data, especially in digital form, proactive steps must 513 

be taken to prevent or mitigate the effects of technology obsolescence. Determining when to put 514 

these steps into action can be difficult, but a definition from the 2012 Reference Model for an 515 

Open Archival Information System (OAIS) Magenta Book (pdf) suggests that “long-term” 516 

stewardship may best be affected by dividing actions into shorter, punctuated durations with 517 

more regular monitoring. The report defines “long-term” as: 518 

 519 

“A period of time long enough for there to be concern about the impacts of changing 520 

technologies, including support for new media and data formats, and of a changing user 521 

community, on the information being held in a repository.  This period extends into the indefinite 522 

future.” 523 

 524 

http://www.doi.org/
http://en.wikipedia.org/wiki/Archival_Resource_Key
http://blogs.loc.gov/digitalpreservation/2014/05/all-that-big-data-is-not-going-to-manage-itself-part-one/
http://blogs.loc.gov/digitalpreservation/2014/05/all-that-big-data-is-not-going-to-manage-itself-part-one/
http://public.ccsds.org/publications/archive/650x0m2.pdf
http://public.ccsds.org/publications/archive/650x0m2.pdf
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The LC21 report from 2000 suggests that digital materials become unreadable and inaccessible if 525 

the playback devices necessary to retrieve information from the media become obsolete or if the 526 

software that translates digital information from machine- to human-readable form is no longer 527 

available.  528 

 529 

The definitions above do not provide specific time periods for when media should be refreshed, 530 

but they do make it clear that stewards must monitor continual advances in computer hardware, 531 

software, firmware, and storage media. While life cycles vary widely depending on the materials 532 

under consideration, stewards should evaluate their technology refreshment lifecycle within five-533 

year periods. Further information on the technology refreshment lifecycle can be found in the 534 

2001 publication, Technology Refreshment Within DoD (pdf) 535 

 536 

Software migration is often tied to operating system evolutions.  When software is migrated, a 537 

key point to investigate is whether or not the new software can read media containing geospatial 538 

data created under previous versions.  If not, a migration of the legacy geospatial data may be 539 

required. 540 

 541 

In the context of technology obsolescence, "data at risk" are data that is not in a format that 542 

permits full electronic access. Such data may be inherently non-digital (e.g. handwritten or 543 

photographic), on near-obsolete digital media (such as magnetic tapes), or insufficiently 544 

described (lacking meta-data). Some digital data can also be considered "at risk" if they cannot 545 

be ingested into managed databases because they lack adequate formatting or metadata. Data that 546 

are regarded as unusable tend to be regarded as useless, and thus risk being destroyed.  547 

 548 

The concept of format sustainability also comes into play when addressing technology and 549 

obsolescence risks. Formats that are sustainable are accessible both throughout their lifecycle 550 

and as technology evolves. A sustainable format is one that increases the likelihood of a record 551 

being accessible in the future.  Both NARA, with its “Frequently Asked Questions (FAQs) 552 

About Selecting Sustainable Formats for Electronic Records” and the Library of Congress, with 553 

its “Sustainability of Digital Formats Planning for Library of Congress Collections” site have 554 

addressed criteria for selecting formats based on their sustainability.  555 

 556 

In considering the suitability of particular digital formats for the purposes of preserving digital 557 

information as an authentic resource for future generations, it is useful to articulate important 558 

factors that affect choices. The Library of Congress does this by listing and defining seven 559 

“sustainability factors,” each of which is explored in greater detail on the site: 560 

 561 

 Disclosure 562 

 Adoption 563 

 Transparency 564 

 Self-documentation 565 

 External dependencies 566 

 Impact of patents 567 

 Technical protection mechanisms 568 

 569 

http://www.nap.edu/openbook.php?record_id=9940
http://www.dau.mil/pubscats/PubsCats/PM/articles01/haim-a.pdf
http://www.archives.gov/records-mgmt/initiatives/sustainable-faq.html
http://www.archives.gov/records-mgmt/initiatives/sustainable-faq.html
http://www.digitalpreservation.gov/formats/index.shtml
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The 2000 publication, Risk Management of Digital Information: A File Format Investigation, 570 

provides an excellent introduction to the various risks facing digital information. Table 1 on pg. 571 

7 of that publication epitomizes the risks facing the appraiser of digital content for long-term 572 

value (the list below has been edited to represent the chiefly technology-oriented risks): 573 

 574 

 Content fixity (bit configuration, including bit stream, form, and structure) 575 

o Bits/bit streams are corrupted by software bugs or mishandling of storage media, 576 

mechanical failure of devices, etc. 577 

o File format is accompanied by new compression that alters the bit configuration. 578 

o File header information does not migrate or is partially or incorrectly migrated. 579 

o Image quality (e.g., resolution, dynamic range, color spaces) is affected by 580 

alterations to the bit configuration. 581 

o New file format specifications change byte order. 582 

 Security 583 

o Format migration affects watermark, digital stamp, or other cryptographic 584 

techniques for “fixity.” 585 

 Context and integrity (the relationship and interaction with other files or other elements 586 

of the digital environment, including hardware/software dependencies) 587 

o Reading and processing the new file format require a new configuration because 588 

of different hardware and software dependencies. 589 

o Linkages to other files (e.g., metadata files, scripts, derivatives such as marked-up 590 

or text versions or on-the-fly conversion programs) are altered during migration. 591 

o New file format reduces the file size (because of file format organization or new 592 

compression) and causes denser storage and potential directory-structuring 593 

problems if one tries to consolidate files to use extra storage space. 594 

o Media become denser, affecting labels and file structuring. (This might also be 595 

caused by file organization protocols of the new storage medium or operating 596 

system.) 597 

 References (the ability to locate data definitively and reliably over time among other 598 

digital objects) 599 

o File extensions change because of file format upgrade and its effect on URLs. 600 

o Migration activity is not well documented, causing provenance information to be 601 

incomplete or inaccurate (a potential problem for future migration activities). 602 

 Functionality 603 

o Features introduced by the new file format may affect derivative creation, such as 604 

printing. 605 

o If the master copy is used for access, changes may cause decreased or increased 606 

functionality and require interface modifications (for example, static vs. multi-607 

resolution image or inability of the Web to support the new format). 608 

o Unique features that are not supported in other file formats may be lost (for 609 

example, the progressive display functionality when Graphics Interchange Format 610 

[GIF] files are migrated to another format). 611 

o The artifactual value (original use context) may be lost because of changes 612 

introduced during migration; as a result, the “experience” may not be preserved. 613 

 614 

http://www.clir.org/pubs/reports/pub93/contents.html
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NARA released its “Revised Format Guidance for the Transfer of Permanent Electronic 615 

Records” in April 2014 that greatly expands the number of digital formats they accept for 616 

transfer. The transfer guidance format tables are organized by categories of electronic records, 617 

and for each category the tables identify preferred, acceptable, and in some cases, acceptable for 618 

imminent transfer formats. Many file formats, especially those used with digital audio, video and 619 

geospatial information, are composed of multiple parts that might include multiple embedded 620 

encoding streams or codecs and another wrapping component. In these cases, the format 621 

category table includes a column that specifies the codec or codecs that may be used with each 622 

format. Agencies must submit electronic records in files that are valid according to both the 623 

wrapper and any specified codec standards. (Further information is available in Section 5, 624 

“Geospatial formats,” of the transfer guidance format tables). 625 

 626 

In addition to the above, data compression is a technology risk that comes into play in the 627 

appraisal process. Generally speaking, an archive will want to preserve the highest resolution 628 

form of any particular digital file and compressed data has the potential to be at greater risk. The 629 

UK Joint Information Systems Committee has an excellent series of web pages on “File Formats 630 

and Compression” that looks at the theory of file formats and the common methods of data 631 

compression. 632 

 633 

Data volume is an ever-increasing technology-oriented risk. The consulting firm IDC has 634 

published a series of reports on data volume and its challenges. The chief appraisal risk that 635 

comes with volume is that the organization may not have the capacity to archive all the digital 636 

information for which they have responsibility. Depending on the type of data under 637 

consideration, it may be possible to take representative samples of the data to get a reasonable 638 

degree of coverage. For example, if a data set changes infrequently it may not be necessary to 639 

take daily samples.  640 

 641 

Finally, some data-at-risk may be inherently non-digital (e.g. handwritten or photographic), on 642 

near-obsolete digital media (such as magnetic tapes) or insufficiently described (lacking meta-643 

data). Some born-digital data may also be considered "at risk" if they cannot be ingested into 644 

managed databases because they lack adequate formatting or metadata. Data that are regarded as 645 

unusable tend to be regarded as useless, and then risk being destroyed.  646 

 647 

While outside the scope of this S&A document, stewards should be aware of the ability to 

emulate computing environments in order to gain access to otherwise inaccessible resources. A 

computer emulator is a hardware or software tool (or both) that mimics (emulates) the functions 

and environment of one computer operating system in another computer system so that the 

emulated behavior closely resembles the behavior of the original system. The use of emulation 

allows the user to view a software environment in a close approximation of the original 

experience, thus providing a realistic replica information representation in the absence of the 

original hardware and software. 

 648 

G. Cost-Benefit Analysis 649 

 650 

http://www.archives.gov/records-mgmt/policy/transfer-guidance.html
http://www.archives.gov/records-mgmt/policy/transfer-guidance.html
http://www.archives.gov/records-mgmt/policy/transfer-guidance-tables.html
http://www.archives.gov/records-mgmt/policy/transfer-guidance-tables.html#geospatialformats
http://www.archives.gov/records-mgmt/policy/transfer-guidance-tables.html#geospatialformats
http://www.jiscdigitalmedia.ac.uk/infokit/file_formats/compression
http://www.jiscdigitalmedia.ac.uk/infokit/file_formats/compression
http://www.emc.com/leadership/digital-universe/iview/index.htm
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Costs associated with archiving electronic geospatial records can be a considerable obstacle for 651 

agencies and institutions, especially those with moderate and limited budgets.  Therefore, 652 

geospatial records considered for ingestion into long-term or permanent archives may be subject 653 

to a cost-benefit analysis as one component of an overall records S&A . When appraising 654 

existing collections, institutional policy determines the specific nature of data to be acquired and 655 

identifies any gaps in the collections that require filling.  Ensuring that repositories have the right 656 

to reject data sets that fall outside their scope of collecting can help avoid acquiring data that 657 

may be too costly to maintain, both financially and in terms of staff resources.  658 

 659 

Some economic characteristics of records management that may be considered for S&A include: 660 

 661 

 The sponsoring program or funding associated with acquiring, preserving, and making 662 

the records accessible; 663 

 The identification of cost-sharing opportunities for capital investment and/or recurring 664 

expenses. Upkeep of hardware and equipment and ensuring that appropriate security 665 

measures are in place should be factored into the overall costs of the long-term 666 

preservation of digital data;   667 

 An estimate of the expense to reproduce the collection and how the scientific, operational 668 

or secondary value of the collection exceeds the costs to preserve and make the records 669 

accessible; 670 

 The approximate costs of identifying, appraising, accessioning and processing the 671 

collection to make it accessible; 672 

 The identification of the resources needed for required preservation functions;  673 

 The approximate annual costs of housing the original records. If sampling is appropriate, 674 

is there a significant cost savings? 675 

 The identification of special equipment required to read or process the records; 676 

 An estimate of the cost to de-accession, purge or dispose of the collection; 677 

 An estimate of the Non-Replicability (replacement cost) of the candidate resource. Is it 678 

feasible or excessively costly or prohibitive to replicate the data or record? 679 

 680 

In addition to the S&A of records resulting from processed data, data sets are candidates for 681 

long-term preservation if there is no realistic chance of repeating the experiment, or if the cost 682 

and intellectual effort required to collect and validate the data are so great that long-term 683 

retention is clearly justified.  Funding streams for data-generating activities may wish to build-in 684 

adequate resources from the start to support end-to-end data management, including long-term 685 

stewardship if required, while understanding that the costs of capturing and storing data can and 686 

will fluctuate over time.  687 

 688 

The engagement of funding bodies to consider the inclusion of data curation costs in the 689 

financing of any scientific project producing digital data is one possible solution that has been 690 

pursued by stewarding organizations. However, since some data are used again and again while 691 

other data are never accessed, linking long-term value to initial funding could be problematic and 692 

it may be more cost-effective to regenerate certain kinds of environmental data on demand. The 693 

“trust” engendered in curated digital data helps secure maximum economic and social benefits 694 

from public investments in the preservation of scientific data through a chain of custody and 695 

authority. Trust is essential for encouraging the reuse of data.   696 
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 697 

 698 

S&A decisions should take into account that the uses of data vary according to the level of 699 

processing. Processed records are more likely to have long-term value if they would be costly to 700 

recreate from the raw data. It may be warranted to appraise both a raw version and one or more 701 

processed versions of certain records. With each higher level of processing, records generally 702 

become easier to use but less subject to reanalysis. To facilitate future reanalysis, it is usually 703 

appropriate to preserve processed records at the lowest level of processing compatible with 704 

effective use.  705 

 706 

Since S&A criteria are specifically designed to determine if a record is permanent based on the 707 

quality of a record’s content and its context, cost considerations should not overwhelm the 708 

decision making process. NOAA recommends that the cost of long-term maintenance should be 709 

considered “only after all appraisal criteria are met,” and NARA considers costs only in marginal 710 

cases in its “Strategic Directions: Appraisal Policy” and advises: 711 

 712 

“… [Cost] should play a significant role only in marginal cases. In such cases, an appraisal 713 

should balance the anticipated research potential of the records with the resource implications of 714 

retaining them permanently. Other things being equal, records with low long-term cost 715 

implications are more likely to warrant permanent retention than those records that carry high 716 

long-term costs.” 717 

 718 

Therefore, a record or collection of records that is appraised as having permanent value is 719 

impacted by cost considerations only when the appraised value is questionable.  When the record 720 

is clearly appraised as permanent, cost considerations should not override that S&A assessment.  721 

 722 

Occasionally a re-appraisal of archived geospatial records and data to remove less significant 723 

collections is warranted. Prime candidates for re-appraisal include data that are obsolete or 724 

redundant, that could be regenerated on demand, or clearly have only short-term uses. This 725 

includes older versions of reprocessed data and model output.  When re-appraisal does occur, 726 

disposing of records does not automatically mean destroying, which is considered to be a last 727 

resort.  728 

 729 

At the USGS, the EROS scientific records appraisal process recommends that records are to be 730 

retained or disposed based upon many factors including mission alignment, accessibility costs, 731 

and projected science utility. Collections to be disposed are advertised using the CEOS Purge 732 

Alert bulletin board system, with the goal of finding responsible organizations whose missions 733 

match the type of records being disposed, and who are willing to take on the collection. 734 

Archiving and access decisions are closely related. In general, when resources are limited, access 735 

to older or less commonly used data should be scaled back rather than removing data from the 736 

archive.   737 

 738 

H. Tangible Media and Physical Condition 739 

 740 

http://www.archives.gov/records-mgmt/initiatives/appraisal.html
http://wgiss.ceos.org/purgealert/
http://wgiss.ceos.org/purgealert/
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Tangible media, often called “physical media,” is the generic name for external digital storage 741 

media, including 8, 5.25 and 3.5 inch “floppy” discs, CD-ROMs, digital video, Blu-ray and other 742 

optical discs, memory cards, USB “flash” drives and external hard drives. 743 

 744 

These devices may contain important digital files but should first be appraised in their physical 745 

form. These items present an elevated preservation risk, in that the tangible media itself is fragile 746 

and that fragility endangers the digital materials housed on it.  747 

 748 

Detailed guidance on managing digital materials stored on physical media in preparation for 749 

transfer is found in the 2012 OCLC white paper “You’ve Got To Walk Before You Can Run: 750 

First Steps for Managing Born-Digital Content Received on Physical Media” (pdf). Appraisal 751 

should include these steps: 752 

 753 

 Count and describe all identified media. Retain the order (if one exists) of the original 754 

digital media and accompanying items.  755 

 Count the number of each media type, indicate the maximum capacity of each media 756 

type, calculate the total maximum amount of data stored in each medium, and then 757 

calculate the overall total for the collection. This will enable you to estimate storage 758 

needs, though keep in mind that the media are rarely full, so the estimate will likely be far 759 

in excess of the actual storage needed. 760 

 Detail the physical condition and overall quality of the tangible media. 761 

 Record anything that is known about the hardware, operating systems, and software used 762 

to create the files. Leverage associated documentation if it exists.  763 

 Prioritize appraisal decisions for the tangible media collection by estimating the value, 764 

importance, and needs of the collection as a whole, the level of use (or anticipated use) of 765 

the collection and potential danger of loss of content because of potential media 766 

degradation due to age or condition. 767 

 768 

I. Metadata Quality, Completeness and Usability 769 

 770 

Metadata is critical to S&A. It comprises administrative, descriptive, preservation, rights 771 

management, structural and technical information that provides context to data and helps users 772 

comprehend and understand it. It addresses several S&A elements already outlined in this 773 

guidance document: legal rights, restrictions, and mandates; spatial reference information, spatial 774 

extent, and temporal information; source/lineage; and data and media format. 775 

 776 

The report “Utilizing Geospatial Metadata to Support Data Preservation Practices” (pdf) from the 777 

GeoMAPP project describes the two primary geospatial metadata standards utilized by the large 778 

majority of practitioners: the Federal Geographic Data Committee (FGDC) Content Standard for 779 

Digital Geospatial Metadata (CSDGM) - FGDC-STD-001-1998 and the International 780 

Organization for Standardization (ISO) - 19115:2003 Standard for Geographic Information 781 

Metadata. The report offers a checklist of important CSDGM fields that facilitate long-term 782 

preservation of the geospatial datasets, though individual agencies will need to develop their own 783 

metrics on metadata completeness. Though not cited by GeoMAPP, the current version of the 784 

ISO standard is “ISO 19115-1:2014, Geographic information - Metadata - Part 1: 785 

http://www.oclc.org/content/dam/research/publications/library/2012/2012-06.pdf
http://www.oclc.org/content/dam/research/publications/library/2012/2012-06.pdf
http://www.geomapp.net/docs/GeoMetadata_Items_for_Preservation_2011_0110.pdf
http://www.fgdc.gov/metadata/geospatial-metadata-standards#csdgm
http://www.fgdc.gov/metadata/geospatial-metadata-standards#csdgm
http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020
http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020
http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020
http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?csnumber=53798
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Fundamentals,” which revises ISO 19115:2003. Recent government open data initiatives also 786 

impose non-geospatial metadata requirements on agencies, such as the use of Project Open Data 787 

metadata to list agency datasets and application programming interfaces. 788 

 789 

Legacy geospatial data often need additional work to provide reasonable or useable metadata 790 

files.  Beyond a particular dataset’s conformance to metadata standards, it is useful to include 791 

additional information that was created along with the geospatial data.  Items such as libraries of 792 

documentation, guides, data information files, fact sheets, FAQs, instrument documentation, 793 

design reviews, lessons learned, hardware documentation, engineering models, computer models, 794 

platform documentation, algorithm documentation, URLs, principle investigator contacts and 795 

algorithm theoretical basis documents may be included. All of these represent valuable 796 

information about the data, and the more that are available, the better.  797 

 798 

J. Uniqueness 799 

 800 

Uniqueness, as defined in the NOAA Procedure for Scientific Records Appraisal and Archive 801 

Approval: Guide For Data Managers, describes data that is the only or sole example of its type. 802 

  803 

The NARA Strategic Directions: Appraisal Policy (excerpted from the internal NARA Directive 804 

1441) from 2007 states that appraisals shall be conducted in context with other records. The 805 

S&A shall determine whether the records under consideration are the only or most complete 806 

source for significant information. Records that contain information not available in other 807 

records (including other Federal records and files accumulated by state and local governments) 808 

are more likely to warrant permanent retention than records containing data that is duplicated in 809 

other sources.  810 

 811 

The 2007 Environmental Data Management at NOAA : Archiving, Stewardship, and Access 812 

report from the National Academy Press offers guidance on uniqueness from the opposite 813 

direction, stating that the most obvious candidates for reduced archiving requirements are data 814 

that are obsolete or redundant, that could be regenerated on demand, or clearly have only short-815 

term uses. 816 

 817 

The 1995 report Preserving Scientific Data on Our Physical Universe: A New Strategy for 818 

Archiving the Nation’s Scientific Information Resources from the National Academy Press states 819 

the value of uniqueness as an imperative for preserving data on the physical universe: 820 

 821 

“Many observations about the natural world are a record of events that will never be repeated 822 

exactly. Examples include observations of an atmospheric storm, a deep ocean current, a 823 

volcanic eruption, and the energy emitted by a supernova. Once lost, such records can never be 824 

replaced.” 825 

 826 

The How to Appraise and Select Research Data for Curation document from the UK Digital 827 

Curation Centre defines uniqueness as:  828 

 829 

http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?csnumber=53798
https://project-open-data.cio.gov/v1.1/schema/
https://project-open-data.cio.gov/v1.1/schema/
http://eospso.gsfc.nasa.gov/content/algorithm-theoretical-basis-documents
https://www.nosc.noaa.gov/EDMC/documents/NOAA_Procedure_document_final_12-16-1.pdf
https://www.nosc.noaa.gov/EDMC/documents/NOAA_Procedure_document_final_12-16-1.pdf
http://www.archives.gov/records-mgmt/initiatives/appraisal.html
http://www.nap.edu/catalog/12017/environmental-data-management-at-noaa-archiving-stewardship-and-access
http://www.nap.edu/openbook.php?isbn=030905186X
http://www.nap.edu/openbook.php?isbn=030905186X
http://www.dcc.ac.uk/resources/how-guides/appraise-select-data
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“The extent to which the resource is the only or most complete source of the information 830 

that can be derived from it, and whether it is at risk of loss if not accepted, or may be 831 

preserved elsewhere.” 832 

 833 

It poses these questions regarding S&A for uniqueness: 834 

 835 

 Is the dataset the only source of its content and will it be preserved elsewhere? 836 

 Does the dataset duplicate existing work? 837 

 Do other copies of the data exist that are accessible and useable? 838 

 If other copies exist, where is the most comprehensive or up-to-date version? 839 

 Are any other copies at risk of loss? And if so, will they be preserved by their holding 840 

organization? 841 

 842 

A related concept to uniqueness is intrinsic value. In the NARA publication cited above, the 843 

agency provides a definition of intrinsic value: 844 

 845 

“Records with intrinsic value are rare and possess one or more specific qualities or 846 

characteristics as defined by NARA. These include but are not limited to records in an 847 

original form that document an early media type (e.g., glass plate negatives, wax cylinder 848 

recordings, etc. – Note that only a representative sample would have intrinsic value and 849 

not the entire collection), aesthetic or artistic quality (e.g., manuscripts; photographs; 850 

pencil, ink, or watercolor sketches; maps, etc.), age (e.g., generally, records of earlier date 851 

are of more significance than records of later date).” 852 

 853 

K. Provenance 854 

 855 

Provenance is an understanding of the context from which a set of geospatial data was created 856 

Data provenance documents the inputs, entities, systems, and processes that influence data of 857 

interest, in effect providing a historical record of the data and its origins. Captured provenance 858 

information helps shed light on the original creation purpose of data and the history of 859 

organizational control of data over time. Provenance information can provide significant 860 

assistance in determining long-term ownership or engagement with any particular set of data.  861 

 862 

Provenance is a fundamental principle of archives and has two components: (1) records of the 863 

same provenance should not be mixed with those of a different provenance and (2) stewards 864 

should maintain the original order in which the records were created and kept to the greatest 865 

extent possible. The significance of archival materials is heavily dependent on the context of 866 

their creation, and the arrangement and description of these materials should be directly related 867 

to their original purpose and function.  868 

 869 

In appraising for provenance, stewards should examine the degree to which contextual 870 

information about the origin and ownership of the data in question is available. Provenance 871 

information should be documented in metadata. 872 

 873 
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L. Future Value Determination  874 

 875 

A challenging S&A point is the determination of the scientific or public policy value of records 876 

to be archived in terms of anticipated future benefits or secondary uses geospatial data.—and the 877 

levels of service required to achieve these benefits. The NOAA Procedure for Scientific Records 878 

Appraisal and Archive Approval: Guide For Data Managers (pdf) explores these types of 879 

valuations and provides pointers to possible guidelines.   880 

 881 

The document Appraisal Policy of the National Archives and Records Administration (pdf) is 882 

cited in the NOAA document mentioned above. It introduces the concept that data may have 883 

value to the agency, the Government, or to the public for unanticipated uses long after they have 884 

served their original purpose.  The document suggests that future research potential of records is 885 

the most difficult variable to determine. What is of relatively low research use today may 886 

become of great research use in the future. The most challenging variables to predict are the 887 

issues and topics that will be considered of significance in the future. It is necessary to consider 888 

the kinds and extent of current research use and make inferences about anticipated use both by 889 

the public and by the Government. 890 

 891 

The 2010 document, How to Appraise and Select Research Data for Curation, by Angus Whyte 892 

of the UK Digital Curation Centre and Andrew Wilson of the Queensland (Australia) State 893 

Archives offers a series of questions to ask in relation to the determination of scientific or 894 

historical value:  895 

 896 

 Is the data scientifically, socially, or culturally significant? Assessing this involves 897 

inferring anticipated future use, from evidence of current research and educational value. 898 

 Does the dataset reflect the interests of contemporary society? 899 

 Is the set the only source of its content and will it be preserved elsewhere? Does the data 900 

support trends in research awards by national funding bodies, and based on criteria such 901 

as the number of projects funded or the amount provided for the relevant research topic? 902 

 903 

In addition to future value, there is potential informational value and secondary use of archived 904 

geospatial data.  While these uses are unknown today, the ability to provide usable, historic 905 

geospatial data should be recognized as benefit to the community. Secondary users may 906 

interpret, assess and evaluate the data in new and different ways.  907 

 908 

For government agencies considering secondary uses in their S&A decisions, a key component is 909 

to collect and provide information about the archived data. The National Oceanographic Data 910 

Center (NODC), the designated archive center for oceanographic data in the U.S., requires that 911 

data be documented to enable secondary use and ensure data posterity.  The NODC collects and 912 

provides access documentation or metadata pertinent to digital data in the archives.  913 

 914 

One area of promise in determining value and secondary use is analysis of citations to 915 

publications the data has been used in, or to other authoritative sources such as research 916 

assessments. It may be possible to apply value to data retained as part of the research record by 917 

considering the findings based on them. For example, the 2003 Bridging data lifecycles: 918 

Tracking data use via data citations workshop report identified: 919 

https://www.nosc.noaa.gov/EDMC/documents/NOAA_Procedure_document_final_12-16-1.pdf
https://www.nosc.noaa.gov/EDMC/documents/NOAA_Procedure_document_final_12-16-1.pdf
http://www.archives.gov/records-mgmt/publications/appraisal-policy.pdf
http://www.dcc.ac.uk/resources/how-guides/appraise-select-data
http://www.nodc.noaa.gov/submit/submit-guide.html
http://www.nodc.noaa.gov/submit/submit-guide.html
http://opensky.library.ucar.edu/collections/TECH-NOTE-000-000-000-860
http://opensky.library.ucar.edu/collections/TECH-NOTE-000-000-000-860
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 920 

“…a number of common themes, ranging from conceptual debates about data publication to the 921 

practical challenges of tracking data use. Data citation initiatives are often tied to the idea that 922 

data sets should be published just like other kinds of scholarly products. The idea of publishing 923 

data sets, however, becomes problematic when looking at the similarities and differences 924 

between traditional scholarly publications and digital data sets.” 925 

 926 

The document, “Selection and Appraisal of SEDAC Resources for Accession into the SEDAC 927 

Long-Term Archive,” from the Center for International Earth Science Information Network 928 

(CIESIN), Columbia University gives the following guidance:  929 

 930 

“Scientific or Historical Value: Verify the scientific or historical value of the candidate resource 931 

by examining current evidence of citation, research, and educational use as published in refereed 932 

scientific publications or reports received from a recognized committee of scientists representing 933 

the discipline of the data.” 934 

   935 

“Potential Usability and Use: Present evidence of usability, usefulness, and sufficient usage of 936 

the resource by the community of users interested in human dimensions of the environment. 937 

Adequate evidence should be presented to indicate whether the potential for future use of the 938 

resource justifies the costs of long-term archiving.”  939 

 940 

At a further extreme, the 2007 National Research Council report, Environmental Data 941 

Management at NOAA: Archiving, Stewardship, and Access, notes that not all data sets are of 942 

equal value and observes that practical constraints prevent organizations from archiving all data. 943 

The report suggests that it is extremely difficult to assess the current value of any particular 944 

environmental data stream and virtually impossible to anticipate its potential future uses.  945 

 946 

The solution is a decision-making process that is iterative and ongoing, with data managers and 947 

stewards continually reviewing the data holdings under their purview to determine the 948 

appropriate level of service for each data set, given legal and mission requirements, user needs, 949 

cost-effectiveness, and available resources. 950 

   951 

Data managers should try to envision the needs of the future when making a decision regarding 952 

archiving a dataset. It may be useful to research and document the current uses of the data in 953 

creating a rationale for preservation. However, this is only a part of the picture, and a sense of 954 

vision and imagination may be required in order to make the correct decision. 955 

 956 

957 

http://sedac.ciesin.columbia.edu/lta/Appraisal.html
http://sedac.ciesin.columbia.edu/lta/Appraisal.html
http://www.nap.edu/catalog/12017/environmental-data-management-at-noaa-archiving-stewardship-and-access
http://www.nap.edu/catalog/12017/environmental-data-management-at-noaa-archiving-stewardship-and-access
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Appendices 958 

 959 

Appendix 1: References 960 

 961 

The Geopreservation.org website offers a rich selection of freely available web-based resources 962 

about the preservation and stewardship of geospatial information. Topics include appraisal and 963 

selection; citation; content standards; geographic information systems; preservation formats; 964 

satellite imagery; software dependencies; virtual environments; and many others. 965 

 966 

The Geospatial Data Preservation Resource Center is a project of the National Digital 967 

Information Infrastructure and Preservation Program (NDIIPP) at the Library of Congress, which 968 

is working with a national network of partners on a strategy for preserving digital information for 969 

use in the future.  970 

 971 

Appendix 2: Geospatial Data as Federal Records Subject to Management 972 

Requirements 973 

 974 

Geospatial data may be selected for long-term preservation solely for its value, but there are also 975 

purely statutory reasons to steward geospatial data based on government archival and records 976 

management processes and legal requirements. This section outlines some of the authorities to 977 

take under consideration when making S&A decisions on any particular set of geospatial content.  978 

 979 

The ISO 15489-1: 2001 standard defines records management as "[the] field of management 980 

responsible for the efficient and systematic control of the creation, receipt, maintenance, use and 981 

disposition of records, including the processes for capturing and maintaining evidence of and 982 

information about business activities and transactions in the form of records."  This international 983 

standard serves the geospatial world well by providing principles that can be applied in the 984 

evaluation of geospatial data. 985 

 986 

ISO 15489-1:2001 defines records as "information created, received, and maintained as evidence 987 

and information by an organization or person, in pursuance of legal obligations or in the 988 

transaction of business."  This definition easily applies to geospatial data. 989 

 990 

While there are many purposes of and benefits to records management, a key feature of records 991 

is their ability to serve as evidence of an event. Authenticity, reliability, integrity and usability 992 

are aspects of evidence, and each aspect contributes to the overall quality of the electronic 993 

records as evidence of an activity.    994 

 995 

An authentic record is one that can be proven 996 

 To be what it purports to be, 997 

 To have been created or sent by the person [system] purported to have created or sent it, 998 

and 999 

http://geopreservation.org/index.jsp
http://www.digitalpreservation.gov/
http://www.digitalpreservation.gov/
http://www.iso.org/iso/catalogue_detail?csnumber=31908
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 To have been created or sent at the time purported. 1000 

 1001 

To ensure the authenticity of records, organizations should implement and document policies and 1002 

procedures that control creation, receipt, transmission, maintenance and disposition of records to 1003 

ensure that records creators are authorized and identified and that records are protected against 1004 

unauthorized addition, deletion, alteration, use and concealment. 1005 

 1006 

A reliable record is one whose contents can be trusted as a full and accurate representation of the 1007 

transactions, activities or facts to which they attest and can be depended upon in the course of 1008 

subsequent transactions or activities. Records should be created at the time of the transaction or 1009 

incident to which they relate, or soon afterwards, by individuals who have direct knowledge of 1010 

the facts or by instruments routinely used within the business to conduct the transaction. 1011 

 1012 

The integrity of a record refers to its being complete and unaltered. A record should be protected 1013 

against unauthorized alteration. Records management policies and procedures should specify 1014 

what additions or annotations may be made to a record after it is created, under what 1015 

circumstances additions or annotations may be authorized, and who is authorized to make them. 1016 

Any authorized annotation, addition or deletion to a record should be explicitly indicated and 1017 

traceable. 1018 

 1019 

A usable record is one that can be located, retrieved, presented and interpreted. It should be 1020 

capable of subsequent presentation as directly connected to the business activity or transaction 1021 

that produced it. The contextual linkages of records should carry the information needed for an 1022 

understanding of the transactions that created and used them. It should be possible to identify a 1023 

record within the context of broader business activities and functions. The links between records 1024 

that document a sequence of activities should be maintained. 1025 

 1026 

The 2003 FGDC document, “Managing Historical Geospatial Data Records” (pdf) provides a 1027 

brief overview of records management responsibilities as they relate to geospatial records, 1028 

whether digital or non-digital.  1029 

 1030 

The “Strategic Directions: Appraisal Policy” document sets out the strategic framework, 1031 

objectives, and guidelines that NARA uses to determine whether Federal records have archival 1032 

value. The high-level criteria for the permanence of geospatial data would fall generally under 1033 

Section 7.3, “Records documenting the national experience” and more specifically under the 1034 

“Observational Data in the Physical Sciences” section of Appendix 2, “Special Considerations 1035 

for Selected Types of Records.” They would also be covered to a lesser degree under Appendix 1036 

2’s “Environmental Health and Safety Records” and “Research and Development (R&D) 1037 

Records” sections. 1038 

 1039 

There are a number of sections of the U.S. Code and the Code of Federal Regulations that deal 1040 

with data dissemination and preservation that provide the rationale for Federal Agency S&A 1041 

decisions. Title 44 of the U.S. Code deals with Public Printing and Documents and includes 1042 

chapters covering records management, disposal and agency coordination.  1043 

 1044 

http://www.fgdc.gov/library/factsheets/documents/histdata.pdf
http://www.archives.gov/records-mgmt/initiatives/appraisal.html
http://www.gpo.gov/fdsys/browse/collectionUScode.action?collectionCode=USCODE
http://www.ecfr.gov/
http://www.gpo.gov/fdsys/pkg/USCODE-2008-title44/html/USCODE-2008-title44.htm
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 Section 2107 on the “Acceptance of records for historical preservation” gives the 1045 

Archivist of the U.S. the authority to “accept for deposit with the National Archives of 1046 

the United States the records of a Federal agency, the Congress, the Architect of the 1047 

Capitol, or the Supreme Court determined by the Archivist of the United States to have 1048 

sufficient historical or other value to warrant their continued preservation by the United 1049 

States Government.” 1050 

 1051 

 “Chapter 29-Records Management by the Archivist of the United States and by the 1052 

Administrator of General Services” states that Archivist will provide guidance and 1053 

assistance to Federal agencies to ensure that policies and transactions of the Agency are 1054 

documented. 1055 

 1056 

 “Chapter 31-Records Management by Federal Agencies” states that each Federal agency 1057 

will make and preserve records that document the organization and its functions, policies, 1058 

decisions, procedures, and transactions. 1059 

 1060 

 “Chapter 33-Disposal of Records” covers the lists and schedules of records that the heads 1061 

of each Government agency shall submit to the Archivist.  1062 

 1063 

 “Chapter 35-Coordination of Federal Information Policy” covers the ways that agencies 1064 

can: minimize paperwork burdens on people and businesses; ensure the public benefit 1065 

from and use of Agency information; coordinate, integrate and develop information 1066 

management policies and practices to improve delivery of services to the public; improve 1067 

the quality and use of agency information for decision making; minimize costs of 1068 

creating, collecting, maintaining, use, dissemination and disposition of information; 1069 

strengthen partnerships between Federal, State, local and Tribal governments; provide for 1070 

the dissemination of public information; and ensure that the creation, collection, 1071 

maintenance, use, dissemination and disposition of information is consistent with law. 1072 

 1073 

 Title 36 of the CFR deals with “Parks, Forests, and Public Property.” Part 1235 of Title 1074 

36 deals with “Transfer of Records to the National Archives of the United States” with 1075 

authority situated in sections 2107 and 2108 of the U.S. Code. Part 1235.50, “What 1076 

specifications and standards for transfer apply to electronic records?” covers the general 1077 

guidelines for the transfer of electronic records, while Part 1235.48 covers the 1078 

documentation required to be included with an electronic records transfer.  1079 

 1080 

Appendix 3: Example Model on Establishing a Selection and Appraisal 1081 

Process 1082 

 1083 
Model: USGS / EROS Scientific Records Appraisal Process 1084 
 1085 

 USGS Program Coordinator, Project Manager, or outside entity proposes to the EROS 1086 

Archivist a collection for review. 1087 

 1088 

 Appraisal Team is assembled that includes: 1089 

http://www.ecfr.gov/cgi-bin/text-idx?SID=abaf9d41acbb58dcfe7bf5f34fc9267e&tpl=/ecfrbrowse/Title36/36tab_02.tpl
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o Science Staff 1090 

o Project Manager 1091 

o Archivist 1092 

 1093 

 Archivist documents what is known about the collection by utilizing a question set. 1094 

o http://eros.usgs.gov/government/RAT/tool.php 1095 

 1096 

 Science team members review the documentation and provide their comments and 1097 

opinions.  At a minimum, the three questions below should be addressed: 1098 

o Is there another organization within the scientific community that might benefit 1099 

from or have an interest in these records? 1100 

o What were the original scientific uses for these records? 1101 

o What may be future scientific uses of these records? 1102 

 1103 

 Archivist briefs the relevant Project Manager. 1104 

 1105 

 Archivist sends recommendation memo to Center Senior Staff for review. 1106 

o Archivist memo recommends, with justification: 1107 

 Retain / Accept or  1108 

 Dispose / Reject 1109 

 1110 

 The Center Senior Staff pass their comments to the EROS Director. 1111 

 1112 

 EROS Director accepts, rejects, or modifies the recommendation. 1113 

o EROS Director informs Archivist and Project Manager of his decision via memo. 1114 

o Purge recommendations result in a search for a new home.  Destruction is the last 1115 

resort. 1116 

 1117 

http://eros.usgs.gov/government/RAT/tool.php

