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Meeting Initiation/ Session Overview

Jeff Brown, Mark Myers




Agenda

» Roll call and introductions

» Introducing File Formats and Data Transfer Documentation Efforts
» Geospatial File Formats

Goal: Share with Info Partners and get your input on some outstanding
questions

File Formats document Purpose and Background

Introduce the File Formats document

Organization, Information
Review Survey Monkey file formats survey results

Solicit partners’ feedback on outstanding questions in File Formats
» Best Practices for Geospatial Data Transfer

Introduce the document to the Informational Partners

» Future Informational Partners meetings
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Geospatial File Formats Quick
Reference

Kelly Eubank, Alec Bethune




Geospatial File Formats Quick Ref

» Goals

To provide a useful quick reference guide for GIS file formats
encountered in state government

|dentify some sustainability issues/things to consider for long term
preservation
» Background

Initial effort was to discuss preservation challenges of emerging
GIS formats (kml, pdf, etc)

The partnership saw a number of files that were not “standard”,
started putting together an internal cheat sheet
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Introduction

GeoMAPP Geospatial File Formats Spreadsheet - Introduction (4/1/2011)

Electronic fike forma support isa fundamental challenge in the long-term preservation of digial
materials. This isaueis especially relevant for geospatial datasets that are created, shared, and
stared in many different formats, many of which are proprietary to a goecfic vendor and/or
software application. Geospatial data & primarily compr sed of raster data, made upofa

two dimensional array of equally szed cels whereeach cell holds 2 single attributevalue and
location coordinaes, or vector data, represented & points, ines, and polygons. In addition to
thefundamental gecgraphic infor mation, many datasets also nclude underlying tables of

daa that further elaborate the gecgraphic elements such as population counts, income values,
aver gge property values, demographic information, or ident fying nformation for individual
features such as name, address, etc. Then all of this data may furthe bewrapped within an
encompas=ing daabasethat enables relstionships and analysis across the daasets Many of the
geospatial formats are manifested & numerousfiles in a variety of filetypes. All of these =Epects
posechallenges to GIS professionalk and to archivists both todav and inthefuture.

This spreadsheet provides a quick refer ence of some of the common geogpdial raster and vector

daaset types, and can serve as a tool to ident®y geospatial format types based on file extensions.

The spreadshest & organized into tazswith a Raster formatstab, a Vector formatstaz, a Standards

tab, and an additional Resources ta. For the raster and vector format tabs the spreadsheet provides

-thefilke extension, and for multi-file formats adescription of theformat’s file composition,

- a brief description,

- a link to the forma specification or standard - if avalable/applicable,

- an assesanent of theformat's currency - meaning isthis aforma this & generally in use today,

- an assesanent of the format's prevalence - meaning how commeon is it to s2e thisformat,

- a sampling of took available to access thefike format

-whethe theformat is supported by GDAL (for raster files) fOGR (for vector files) or Safe Software's
Fegure Manipulation Engine (FME). These are toolsthat can read a large number of fileformats
and may become morevaluable to archivists especially as daa formats cbsolescedueto vendor
wiability and/or mar ket demand.

- sustainability saues

- additional comments
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"Geographic Information Systems (GI5)."
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Raster Data Formats

A E [ [u} E B G H 1 il K
Supported by
Safe Software
Link to Format _— Supported GDAL Feature
Raster Formats | File Composition Description Standard! (R (FrmeD Jooielioii=ming hittpttv gdal.orafformats | Manipulation | Sustainability Issues Comments
L Currency FPrevalence |Format 5 N
Specification _list.htrml Engine [FME)
httpetfuwe. = afe.c
omfdata-
Fiaster files generally are used to store image information, such as scanned paper maps or aerial
photographs. They are used for data captured by zatellite and other aitborne imaging systemz. Image=
from these systems are often referred to as remote-sensing data. Unlike other raster files, which
express resolution in kerms of cell size and dot= per inch [dpi], resolution in remaotely sensed images is
expressed in meters, which indicates the size of the ground area covered by each cell,
[httpettdatageccomm.comihelpdeskiformats. html)
£, digital raster graphic (DRG] iz 4 scanned
image of 3 L5, Gealogical Survey (USGS)
ztandard series bopographic map, scanned,
digitized and gec.ueferenced. DFRGs are in CADRE ([Compressed
TIFF farmat [using the GeaTIFF . .
I ADRG file] achieves a
specifications) and are scanned at a N . .
L . . nominal compression ratio
MiRimum resolution of 250 dots perinch, The
o N of 55:1. Enhanced
- A0 8 digital image is georeferenced tothe true .
File Extension:"imgor ".gen 4 dinat  the 2 5-minute qrid Compressed Raster Graphic FMEpedi id .
[old: ".cur for data, "lgg For grownd coardinates ot e . 2-minute gri 115, Military Specification (ECRiG) uses JPEG 2000 pedia guidance:
legendile | ticks and projected to the Universal PIL-A-E3007 Largelyin the soMmpression Using & hittp:thamsg fmepedia.con
g Transverse Mercator [UTM)] For projection I—gedgeral ESRIProdusts such as the Creation-es compression ratiogor 204 pARC_Digitized Raste
Arc: Cigitized Razster - consizstency with USGS Digital Orthophoto | ArcGIS Milicary Analyst Georeferencing-es P - . =_M2BADRGH2Y. ERD:
h 3 Files: htp:ttearth- Legacy qovernment in _ . ez Commionly distributed on 3
Graphic [ADORG] a Quadrangles [DO0s] and DLGs, The USGS |, . A L Suite of Tools (Faster Map| Compiled by default-Yes . . . quidance at
TIFF Image [.tif] DRG ot of th husioal files: the TIEE infonga.millpublicationsizpe the military Tool et CO's, which would require a httnefh E
etadata file [tat) consists of the physioal tlas: the cslprinted{@90072A007_a0 domain. ael ete] migration to new media for PAIEro=uzg=gou

Arciinfo warld file [ thw]
[optional]

image, a text file of metadata along with a non
required third file, an Arcfinfo world file. The
ORG image [".tif], world [*.tFw), and metadata
[* fgd] files incarparate an intelligent data set
name [OSMN) consisting of descriptive
metadata wrapped around a standardized
kernel that describes the spatial location of
the file. MIL-2-83007 states ADRG iz inactive
For new design, and is nolonger used, except
to suppart existing systems.
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Vector Data Formats

A B & D E F G H | J K
Supported by Safe
Software Feature
. e L Link to Format Format Format Tools for Viewing SLETERETEEY Manipulation Sustainability |Comments
Vector Formats |File Composition Description o http:tuwww gdal.orglogr .
Standard? Specification | Currency | Prevalence Format Engine (FME) lzsues
ogr_formats.himl
httpefuo s afe comidata-
Formatsf
YWector datasets are based on the interaction between arcs and nodes, represented as modmts, fmes
and gewdoms A point is a single node, a line is two nodes with an arc between them, and a polygon is
a closed group of three or mare ares. With these three elements, it is possible to record most all
necessary information, Vector data is useful for modeling discrete physical features
[kttpetiwna umichedot~ipea afGlSIGeneralx2 0G5 M 20 Concept . htm])
[httpetiweee. mass.govimagis! GIS_Glossan.pdf)
AutoCAD DXF (Drawing Interchange Proprietary, Published ) Az AutoCAD has
Format, or} is a CAD data file format A leng list of tools that ) becoms more
developed by Autodesk for enabling AutoDesk DXF can view DXF ﬂleg Creation-No powerful,
Autodesk Drawing  |File Extension: * dxf |data interoperability between AuteCAD Reference ! ) canlbe found here: Georeferencing-ves supporting more
eXchange Format and other programs. Versions of hitp:iusa autodesk.com/ waning Niche uze ht't_p...n’.n’en.wlku:etha.urgs’ Compiled by default- es complex object
AutoCAD from Release 10 (October adsk/servietitem?sitelD= wikiiAutoCAD_DXF#3 Yes types, DXF has
1988) and up support both ASCI and 1231128id=122724542] oftware_that_suppert become less
binary forms of DXF. Earlier versions nkiD=10808852 s OXF uzeful.
Autedesk offerz a
free DWG viewer:
DWG TrueView
http:/uza. autedesk.co
m/adsk/zervietpcfinde
x7aitell=123112&id=1
Widely used in | 5314320
DWG ("drawing™) iz a file format used CAD{Architect
for storing two and three dimensional ure, ArcGIS Products | Third party viewers not
dezign data and metadata. it iz the Engineering, |AutoCad ; Other AuteCad =hould undersi
Autodesk Drawing |File Extension: native format for several CAD packages Proprietary, Dezign} Viewers: . design zpecifications th
) . ; . . ) Current X . Mot listed es L )
File * dwg including AutoCAD, InteliCAD (and its Mot Available Industries. |httpiusa.autedesk.co limit viewing of certain d
variantz) and Caddie. In addition, DWG Minimal use in |M/adskizervietipc/inde elements such as unexp
iz supported non-natively by many other traditional  |x¥id=15409188&=keD blocks, custom fonts, et
CAD applications: geospatial  [=123112;
shops http:/usa.autodesk.co

m/iadzkizerviet/pclinde
*x7id=57034388stelD=
123112;

http:www . autodesk,
co.ukiadskzerviet/ind
ex?zitelD=4529325id=
8992673 ;
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Standards and Other

A

Standard/Specification
Names

Link

Description

Comments

Data Model for Managing and
Presening Geospatial
Electronic Records

Center for International Earth
Science Information Metwork
(CIESIM)

http://ciesin.columbia.edu/ger/Dat
aModel\V1_20050620.pdf

Paper prepared by CIESIN describing a comprehensive data
madel and data dictionary for managing and presening
geospatial data records.

FGDC Content Standard for
Digital Geospatial Metadata

Federal Geographic Data
Committee

http:/fwww fgde govmetadata/geo
spatial-metadata-standards

Content Standard for Digital Geospatial Metadata. Prepared by:
the Federal Geographic Data Committee. FGDC-STD-001-1994
(http:/fwww fgdec.gov/standards/projects/FGDC-standards-
projects/metadata’base-metadatav2_0698_pdf). Foundation of
SO 19115, ESRI profile of the Content Standard for digital
geospatial metadata can be found at the following website:
http-/fwww_esri_com/metadata/esriprofd0_html

Geography Markup Language
(GNIL)

OGC Geography Markup
Language - Open GIS Geography
Markup Language (GML)
Encoding Standard:

http-/fwww. opengeospatial org/sta
ndards/gml

The Geography Markup Language (GML}) is the XML grammar
defined by the Open Geospatial Consortium (OGC) to express
geographical features. GML serves as a modeling language for
geographic systems as well as an open interchange format for
geographic transactions on the Internet.

GMLJPZ, GML in JPEG 2000
for Geographic Imagery

GML in JPEG 2000 for
Geographic Imagery (GMLJPZ2}
Encoding Specification
http-//portal opengeospatial .org/fil
es/Partifact_id=13252

Awailable at OGC GML page:
http-//www.opengeospatial org/sta
ndards/gmi

The OpenGIS encoding specification defines the means by
which the OpenGIS GML is to be used within JPEG 2000
images for geographic imagery.

Mote: The IS0 JPEG 2000 standard
(http:/fwww_jpeg.org/jpeg2000) is a wavelet based enceding for
imagery that provides the ability to include XML data for
description of the image within the JPEG 2000 data file.

www.geomapp.net
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Additional Resources related to geospatial data formats:
Digital Image Data Formats
hitp:dwww scs gmu edu~rqomez/E0S%20Lectures/TLecture %2014 % 200ct%2003/Formats/Digital %2 0lmage:200ata%20Formats doc

|F‘ro1.r'|des a nice summary of the 4 major formats used for remotely sensed data (BIF, BIL, B5Q, Run-Length Encoding)

Federal Geospatial Data Systems Engineer Manual [EM 1110-1-2909] (2005)

Chapter 7: Geospatial Data Overview and Standards
http-/140 194 76 129/publications/eng-manuals/em1110-1-290%/c-7_pdf

FGDC Endorsed External Standards
http-/fwww fgdc. gov/'standards/fgdc-endorsed-external-standards/index_html
Standards endorsed by the FGDC Steering Committee to promote interoperability

GeoCommunity: GIsSDataDepot - GIS Data Formats
http-//data geccomm.com/helpdesk/formats . html
Offers a brief description of several Vector and Raster data formats

Grime: GI5 Formats: File Formats in GIS, 3D & Imagery and What to Treat them with ...
http-{fwww grime net/gistools/a-z_htm
Offers and A-Z listing of numerous file formats, and summarizes a list of tools that can read them and write them.

Grime: GIS Tools: Useful 3™ party Data Conversion Tools for the GlIS, 3D & Imagery Entrepreneur
http-/fwww grime net/gistools/index_htm
Offers an extensive list of utilities and summarizes what file formats they read and write.

Library of Congress: Sustainahility of Digital Formats- Planning for Library of Congress Collections
http:/fwww digitalpreservation gov/formats/

McGarva, Guy, Steve Morris, and Greg lanee. “Technology Watch Report: Preserving Geospatial Data.” May 2009,
http- e dpconline org/component/docmandoc_download/363-presening-geospatial-data-by-guy-mecgarva-steve-maorris-and-gred-greg-janee

(MARA) L.5. National Archives and Records Administration: Technical Guidelines for Digitizing Archival Materials for Electronic Access: Creation of Production Master

Files - Raster Images.
http-fwwnw_archives . gov/presenation/technical/guidelines. pdf

Morth Carolina State University Library: Geospatial Data Formats
http-/fwww lib nesu.edu/gisformats html
Offers a brief description of some of the maost prevalent Vector and Raster Data file formats
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Survey Results

» Number of Respondents
|9 Respondents from | | states (AZ, IL, KS, KY, ME, MS, MT, NY, NC,WI,WY)
| 3 GIS Professionals : 6 Preservationists

» Most prevalent datasets noted
Vector: Esri File GDB, Esri Shapefile, Esri Personal GDB
Raster: GeoTIFF, MrSID, Raster Product Format, DEM, DOQ,
Worldfile (supplements several image file formats), DRG

» Emerging formats??
Geo/Geospatial PDF?
KML?

www.geomapp.net I



Survey Results — Raster Formats
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Other: JPEG (KYP), MrSID gen2(MT-G), FLT & HDR — ESRI Grid? (NY-P)
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Survey Results — Raster Formats GIS v. Prsvtn
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Raster Outstanding Questions

Often Occasionally Rarely
» Enhanced Compression Wavelet (.ecw) [AZ-G,KY-G, KS-G, ME-F, MT-G, NC-G]
Geospatial Imagery — aerial and satellite
Format Prevalence!?
Survey Responses: 0 Often; 0 Occasional; 3 Rarely; 13 Never
» ERDAS Imagine (.img) [KS-G,MT-TTWY-G, KY-G, MT-G, NC-G,AZ-G, IL-G, ME-P ]
May contain statistics, ground control points, map information, image metadata
Format Currency?
Format Prevalence!?
Survey Responses: 3 Often; 4 Occasional; 3 Rarely; 7 Never
» ESRI Arcinfo ASCII Grid (.asc)[IL-G, KS-G, KY-B MT-G,WY-G, AZ-G, KY-GP, ME-E,MT-G]
GRID exchange file
Format Prevalence!?

Survey Responses: 0 Often; 5 Occasional; 5 Rarely; 8 Never

www.geomapp.net 14



Raster Outstanding Questions

Often Occasionally Rarely

»  USGS Digital Raster Graphic(.tif ?.drg) [AZ-G, KS-G,KY-G, MS-G, MT-G,
WY-G, IL-G, KY-GP, MT-G, NC-G, WI-G]

Scanned, digitized, georeferenced USGS topo maps
Only rendered in TIFF? Is there a .drg file format?

Survey Responses: 7 Often; 5 Occasional; | Rarely; 2 Never

» World Files (xxw) [AZ-G, KY-G, MT-G, NC-GP, WY-G, KS-G, KY-P, MT-G, NY-P,
ME-PWI-G]

Plain text data file used by GIS to georeference raster map images
Are world files interchangeable across GIS applications?
Survey Responses: 8 Often; 4 Occasional; 2 Rarely; 3 Never

www.geomapp.net 15
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Survey Results — Vector Formats GIS v. Prsvtn
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Vector Outstanding Questions
» Digital Line Graphics(’.dlg?) ) [AZ-PKS-G, MT-G, AZ-G, IL-G, KY-GP, ME-
P MT-G, NC-G]

Digital vector data representing cartographic information derived from USGS
maps and related sources. Contain info depicting geographic features (e.g.
hypsography, hydrography, boundaries, roads, utility lines).

Is there a .dlg format!?

Survey Responses: 3 Often; | Occasional; 8 Rarely; 7 Never

» Esri Archinfo Coverage (org'ed as a topical directory of feature classes) [AZ-GP,
KY-G, MT-G,WY-G, IL-G, KS-G, KY-G, MS-G, MT-G, KY-F, NC-G]

A coverage is Esri’s core data model — a georelational data model that stores vector
data

Per ArcGIS Desktop |0 help: format has been superseded by geodatabase
Esri offers tools to migrate coverages to geodatabase (since v. 8.1)
Esri offers conversion tools to convert to other non-Esri formats
Any partners with experience converting coverages?
Survey Responses: 5 Often; 6 Occasional; 4 Rarely; 3 Never
» Intergraph GeoMedia (.mdb, mge) [AZ-G, ME-P, KS-G, KY-P, MS-G,MT-G, NC-G]
Intergraph suite of GIS editing tools
How many files comprise a dataset!?
Survey Responses: 0 Often; 2 Occasional; 5 Rarely; |l Never

www.geomapp.net Often Occasionally Rarely '8



Vector Outstanding Questions
» Maplnfo Interchange Format(.mif, .mid) (KY-G,WY-G,AZ-G KY-F, ME-F, M-
G, NY-P NC-G)

ASCII text file format that fully describes contents of a Maplinfo table
How many files comprise a dataset!?
Format prevalence — ’niche use? Is this seen in the business community?
Survey Responses: 0 Often; 2 Occasional; 6 Rarely; 10 Never

» Maplnfo TAB (?.tab?) (WY-G, AZ-G, KY-B MIT-G,NY-F, NC-G
Maplnfo proprietary geospatial vector format
How many file comprise a dataset? Dataset composition?
Survey Responses: 0 Often; | Occasional; 6 Rarely; Il Never

» Vector Product Format (.vpf) (KY-G, KY-F ME-F MI-G)
Military standard for vector-based digital map products produced by DOD
Format currency? Anybody see this format

Survey Responses: 0 Often; | Occasional; 3 Rarely; 12 Never

www.geomapp.net Often Occasionally Rarely



Standards Questions

» GML Simple Features (OGC specification for vector data)

GML Simple Features are an open OpenGlIS standard which specifies digital
storage of geographical data (point, line, polygon, etc.) with both spatial and non-
spatial attributes.

The GML Simple Features Profile is a more complete profile of GML than the
Point Profile and supports a wide range of vector feature objects.

Are there “GML Simple Features” files? Or does this describe how “simple
feature” can be described in xml?

Is this a ‘format’ or a ‘standard’?

www.geomapp.net 20



DiSCU.SSiO].’l Questions Often Occasionally Rarely

Any other file formats that we overlooked?
MrSID — did people respond to this based on the version or just MrSID?

Have any info partners attempted any format migrations or conversions!?
What has been your experience with those conversions?

Conversions to enable access?

Legacy datasets to contemporary datasets?

Handing of ESRI Coverage data
What is the nature of your KML usage [MT-G,WY-G, AZ-GP, KS-G, KY-P, MT-G,
IL-G, ME-P, MS-G, MT-G, NC-G]
How are you using PDF-based geospatial formats (Geospatial PDFs (Esri ArcMap)
and GeoPDFs (TerraGo) )?

Are you seeing *PDFs as a source for datasets or more as a derivative?
GeoPDF (TerraGo) [ME-P, MT-G,WY-G, MT-G,AZ-G, KS-G, KY-PG]
Geospatial PDF [ AZ-GP, KY-P, ME-P, KS-G, KY-G,MT-G]

Use case for when using Geospatial PDFS and GeoPDFs (other than display)? Data capture?

www.geomapp.net 21



MOI‘C DiSCUSSiOn TOpiCS Often Occasionally Rarely

» Is an electronic map considered a legally recognized format of record within your
state government!

What electronic formats have been approved for electronic maps?
» TIGER formats — other uses beyond Census-originated [MS-G, MT-G,AZ-P,
KY-P, ME-P, MT-G, IL-G, NC-G]

www.geomapp.net 22



Next Steps

» Future feedback and observations on the File Formats spreadsheet .....
Send feedback to Alec Bethune (alec.bethune@nc.gov)

www.geomapp.net
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Best Practices for Geospatial Data
Transfer for Digital Preservation

Lisa Speaker
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Geospatial Data Life Cycle (w/clearinghouse)

www.geomapp.net

GIS Data Producer

8 — | Create GIS datasets
8 — | Create FGOC metadata

ransfer to Cl

T ii‘nghn use @ e
i o
I -
L

Check datasets
Review metadata

Clean up/Fill in metadata

Edd datasets to
i itary

End Users

Create use copies
Create catalog entry
Create finding aid
Publish to digital lib

)
)

Create archival
metadata

Prepare datasets for archives

Validate metadata
Run virus check
Package datasets

Transfer to St

Verify package
Run wirus check
Validate datasets

Archives

INI!-J'U'J.S —_—

25



GeoArchiving Solution Project Roadmap

Geospatial Archiving Project Roadmap

Project
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GeoMAPP Best Practices for Geospatial Data Transfer (Draft4 4/8/2011)
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Future Informational Partner
Meetings

Kelly Eubank
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Upcoming Info Partner Meetings for 2011

» Hold at least 3 more meetings (Jul, Sept, Nov)
» Preliminary date for next meeting: July 28

» Seeking Informational Partner Feedback for topics
Will send out a Survey Monkey to get input

Some examples include: [use/not use following items to seed]
Appraisal and Selection for archiving and long-term preservation
Process/Approach to update legislative records schedules to include GIS
Data Transfer Best Practices
Next Steps/Lessons Learned—GeoMAPP and beyond

Other Informational Partner suggestions? What do you want to know
more about and discuss!?

www.geomapp.net 29



Thanks!

» Mark Myers, KDLA
» mark.myers@ky.gov

» Alec Bethune, NC CGIA
» alec.bethune@nc.gov

» Kelly Eubank, NC Archives
» kelly.eubank@ncdcr.gov

» Lisa Speaker, NC Archives
» Lisa.speaker@ncdcr.gov

http://imagecache2.allposters.com/
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