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Training OutcomesTraining Outcomes

• Explain the concept of metadata
• Understand the value of metadata
• Understand standards and profiles• Understand standards and profiles
• Learn about metadata creation and validation tools



GoalsGoals

• Learn
• Leverage
• Leave and Lead• Leave and Lead



WHAT IS METADATA?WHAT IS METADATA?



What is metadata?What is metadata?
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Importance of MetadataImportance of Metadata

• Protects investment in data
• Helps users understand data 
• Enables discovery• Enables discovery 
• Limits liability
• Provides evidence of prudent data stewardshipp p
• Reduces workload associated with questions about data
• Cuts overall costs



Metadata and SharingMetadata and Sharing
•• DiscoverDiscover
•• Users understand dataUsers understand data
•• Evidence of prudent dataEvidence of prudent data

Geoportal

Evidence of prudent data Evidence of prudent data 
stewardshipstewardship

•• Cut overall costsCut overall costs

•• Limit liabilityLimit liability
•• Protects investment in dataProtects investment in data
•• Reduce questions about dataReduce questions about data
•• Cuts overall cost Cuts overall cost 



Data Sharing Results in a Continued ProcessData Sharing Results in a Continued Process
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STANDARDS AND PROFILESSTANDARDS AND PROFILES



Metadata StandardsMetadata Standards

• Dublin Core Metadata Initiative – support a broad range of pp g
purposes, not just geospatial resources.

Content Standard for Digital Geospatial Metadata (CSDGM)• Content Standard for Digital Geospatial Metadata (CSDGM) –
commonly referred to as “FGDC Metadata standard”

• International Organization of Standards (ISO) – several geospatial 
metadata standards exist under this organization:

- ISO 19115 Geographic Information – Metadatag p
- ISO 19119 Geographic Information – Services
- ISO 19139 Geographic Information – Metadata - XML schema 

implementationp



Metadata ProfilesMetadata Profiles

• Modifications to a metadata standard that has been adopted by a p y
standards body, agency, or organization. 

• A profile may:
- reduce the overall number of metadata elements that were originally- reduce the overall number of metadata elements that were originally 

included in a standard. 
- further restrict optional metadata elements, making it mandatory 

where before it was optional; or not make mandatory elements p ; y
optional.

- further restrict the values allowed in a metadata element.



Common Metadata Related TermsCommon Metadata Related Terms

• Metadata element - An individual piece of information in an item's p
metadata. A metadata element may contain a value such as a title or 
date, or it may contain other metadata elements. 

• Stand-alone metadata - An XML file containing geospatial metadata. 

• Metadata catalog - A searchable online collection of metadata 
describing geospatial resources. One example of a metadata catalog 
is the U.S. collection of maps and data geodata.gov. These catalogs 
can also be referred to as repositories.



DUBLIN COREDUBLIN CORE



Dublin CoreDublin Core

• Simple and generic resource descriptionp g p
• Simple: 15 elements; Qualified: 18 elements
• It is a very minimal standard that allows user to 

quickly create metadata to describe a resourcequickly create metadata to describe a resource.
• Dublin Core has became one of most popular 

vocabularies for use with Resource Description 
F k (RDF) tl i th t t f thFramework (RDF), more recently in the context of the 
Linked Data movement. 



Dublin Core SchemaDublin Core Schema

Source: http://purl.org/dc/elements/1.1



Dublin Core SamplesDublin Core Samples



CONTENT STANDARD FORCONTENT STANDARD FOR 
DIGITAL GEOSPATIAL 
METADATA (FGDC)METADATA (FGDC)



Federal Geographic Data CommitteeFederal Geographic Data Committee

• “FGDC tasked by executive order to develop procedures and y p p
assist in the implementation of a distributed discovery 
mechanism for national digital geospatial data”

• Content Standard for Digital Geospatial Metadata (CSDGM) is theContent Standard for Digital Geospatial Metadata (CSDGM) is the 
current U.S. Federal Metadata Standard. It is commonly referred 
to as “FGDC Metadata”

• All geospatial data created as of January 1995 has to be• All geospatial data created as of January 1995 has to be 
documented using this standard.

• FGDC comprised of 334 elements
Of th 334 119 l t t i th l t- Of the 334, 119 elements contain others elements



FGDC Metadata Standard in detailFGDC Metadata Standard in detail

• The standard is organized into a series of elements that define g
the content for the metadata

- Sections
- Main chapter of the standardsp

- Compound Elements
- A group of related data elements

- Data ElementsData Elements
- A logically primitive item of data – ‘text you fill in’



SectionsSections

• The main ‘chapters’ of the standardp
• Composed of;

- Section definition
List of elements definitions types and values- List of elements, definitions, types and values

- Information about what is mandatory and repeatable

• There are 11 sections of the FGDC standard:
- Metadata

- Metadata (0)
- Main Sections

- Distribution (6)
- Metadata Reference (7)

- Supporting Sections
- Identification (1)
- Data Quality (2)
- Spatial Data Organization (3)

- Citation (8)
- Time Period (9)
- Contact  (10)p g ( )

- Spatial Reference (4)
- Entity and Attribute (5)



Compound elementCompound element

• A group of related data elements or other compound elements.g p p
- All compound elements ultimately are comprised of data elements.

F• Form:
- Compound element name -- definition.

- Type: compound

• Example:
Description a characterization of the data set including its intended- Description -- a characterization of the data set, including its intended 
use and limitations.

- Type: compound



Data elementData element

• A logically primitive item of data.g y p
- Data elements are the things that you "fill in."

• Form:
Data element name definition- Data element name -- definition.

- Type: (choice of "integer", "real", "text", "date", or “time")
- Domain: (describes valid values that can be assigned)

• Example:
- Abstract -- a brief narrative summary of the data set.bst act a b e a at e su a y o t e data set
- Type: text
- Domain: free text



FGDC Metadata Standard ResourceFGDC Metadata Standard Resource



Profiles of FGDCProfiles of FGDC

• Biological Data Profileg
- Changes mandatory and conditional elements
- Adds additional elements
- Uses specified taxonomical vocabulary- Uses specified taxonomical vocabulary

• Metadata profile for Shoreline Data
- Provides a standardized set of terms and data elements to support 

shoreline and coastal datasets.



INTERNATIONALINTERNATIONAL 
ORGANIZATION OF 
STANDARDS (ISO)STANDARDS (ISO)



International Organization for Standards (ISO)International Organization for Standards (ISO)

• Publisher of international standards
• ISO/TC 211 Geographic information/Geomatics is responsible for 

the ISO geographic information series of standards.
- ISO 19115:2003 Geographic Information – Metadata- ISO 19115:2003 Geographic Information – Metadata 
- ISO 19119:2005 Geographic Information – Services
- ISO 19139:2007 Geographic Information – Metadata – XML Schema 

ImplementationImplementation



ISO 19115:2003 Geographic Information –ISO 19115:2003 Geographic Information 
Metadata

• Objective: “provide a structure for describing digital geographic j p g g g g p
data.”

• This international standard defines:
- Mandatory and conditional metadata sections metadata entities and- Mandatory and conditional metadata sections, metadata entities and 

metadata elements;
- Minimum set of metadata required

Optional metadata elements- Optional metadata elements
- The ability to extend the metadata standards to meet specific 

organizational needs.



Core Metadata for Geographic DatasetsCore Metadata for Geographic Datasets



ISO 19119:2005 Geographic Information –ISO 19119:2005 Geographic Information 
Services

• ISO 19119 extends the architecture reference model of ISO 19101 
to provide a framework for specifying individual geographic 
information services. 

• This standards was designed to support the following items:This standards was designed to support the following items: 
- provide an abstract framework to allow coordinated development of 

specific services; 
- enable interoperable data services through interface standardization;enable interoperable data services through interface standardization; 
- support development of a service catalogue through the definition of 

service metadata; 
- allow separation of data instances and service instances;allow separation of data instances and service instances; 
- enable use of one provider's service on another provider's data; 
- define an abstract framework which can be implemented in multiple 

waysways. 



ISO 19139:2007 Geographic Information –ISO 19139:2007 Geographic Information 
Metadata – XML Schema Implementation

• Encoding standards are needed to support the interchange of 
geographic information between systems

- Provided the framework to organize and share metadata- Provided the framework to organize and share metadata

• ISO/TS 19139 defines Geographic Metadata XML (gmd) encoding, 
XML h i l t ti d i d f ISO 19115 dan XML schema implementation derived from ISO 19115 and 

compliant with ISO 19118 



Graphical Representation of ISO metadataGraphical Representation of ISO metadata 
standard

http://www.isotc211.org/2005/gmd/metadataEntity.xsd



Profiles of ISOProfiles of ISO

• INSPIRE
- Changes mandatory and conditional elements
- Adds additional elements
- Uses specified taxonomical vocabulary- Uses specified taxonomical vocabulary

• North American Profile (NAP)
- Extends standardization across borders
- Fewer mandatory elements and more optional elements
- Extended and new elements to capture more specific information



FGDC and ISO Example Mandatory ElementsFGDC and ISO Example Mandatory ElementsFGDC and ISO Example Mandatory ElementsFGDC and ISO Example Mandatory Elements

FGDC ISO 19139/19115
Title DatestampTitle Datestamp

Originator Organization

Publication Date Organization Role

Abstract Title

Purpose Publication Date

Progress Abstract

Frequency Data Theme

Time Period of Content Extent

Currentness Metadata Standard Reference

Extent

Theme Keywords

Keywords

Metadata Creation Date

Contact InformationContact Information …

Metadata Standard Reference



CAPTURING METADATACAPTURING METADATA



When to write MetadataWhen to write Metadata

• In most cases metadata is captured at the end of a project.p p j
- Cumbersome 
- Rushed
- Elements can be forgotten or documented incorrectly- Elements can be forgotten or documented incorrectly

• Better to capture metadata during the process
- More accurate
- Integrated into the process
- Greater functionalityy



Common Metadata ObstaclesCommon Metadata Obstacles

• Metadata standards are too detailed
• Metadata production requires time and resources
• There are few tangible benefits and incentives to produce 

metadatametadata.



Take Another Look at MetadataTake Another Look at Metadata

Brief Metadata is SufficientBrief Metadata is Sufficient Large User Community:Large User Community:Brief Metadata is SufficientBrief Metadata is Sufficient
General UsersGeneral Users

TaggingTagging, , Dublin Core, Dublin Core, ……

Verbose Metadata is DesiredVerbose Metadata is Desired
Limited User Community:Limited User Community:

GIS GIS SpecialistSpecialist
Emergency ResponderEmergency Responder

ISO 19139, ISO 19139, FGDCFGDC
Metadata ProfilesMetadata Profiles



Improve Metadata CaptureImprove Metadata Capture

• Develop organizational processes and 
d

p g p
procedures

• Understand metadata standards fit
• Map metadata fields to workflows
• Utilize metadata creation and validation tools• Utilize metadata creation and validation tools



Process and ProceduresProcess and Procedures

• Assign responsibilities for metadata creationg p
• Assign priorities to metadata production
Establish g idelines• Establish guidelines

• Implement
• Educate



Metadata Standard and the OrganizationMetadata Standard and the Organization

• Understand the standard and what is required 
f i i

q
for your organization

- Which fields are mandatory?
- Are optional fields really mandatory for your- Are optional fields really mandatory for your 
organization?

• What are other organizations using as their 
t d d/ fil ?standard/profile?

• What fields in the standard or profile would 
have the same values?have the same values?



Map Metadata to WorkflowMap Metadata to Workflow

• As the geospatial resource is being created 
d ib

g p g
capture metadata attributes

- This saves time and energy at the end
S i th i iti l h ld t titl• So in the initial phase you could capture title, 
abstract, point of contact, purpose, etc.
The data processing could capture Data• The data processing could capture Data 
Quality, geoprocessing steps, etc.

• Data analysis phase could capture attribute• Data analysis phase could capture attribute 
accuracy, metadata reference, etc.



Metadata ToolsMetadata Tools

• Creation
- Xtme/Tkme
- ArcCatalog

- EPA Metadata EditorEPA Metadata Editor
- ArcGIS Server Geoportal Extension

• Validation
- Metadata parser (mp)
- Geospatial Metadata Validation Service
- ArcGIS Server Geoportal ExtensionArcGIS Server Geoportal Extension
- PLTS Metadata Check

• Transform tools
- Keep up to date on www.fgdc.gov



TkmeTkme

• Windows based tool

• Also available as a unix based tool – ‘xtme’
Developed and actively maintained by Peter• Developed and actively maintained by Peter 
Schweitzer of the USGS Geology Discipline



ArcCatalogArcCatalog

• ArcCatalog helps GIS users by providing an 
integrated and unified view of all the data files, 
databases, and ArcGIS documents available to 
ArcGIS users.



EPA Metadata EditorEPA Metadata Editor

• Extension to ArcCatalog 9.2
• Allows user to create and edit metadata that meets 

the EPA Geospatial Metadata Technical Specification

http://www.epa.gov/geospatial/eme.html



ArcGIS Server Geoportal ExtensionArcGIS Server Geoportal Extension

• Customizable web access point

• Search and view geospatial resources

M bli h d t t d t• Manage, publish, and store metadata

• View live map services

• Download dataDownload data



Metadata Parser (MP)Metadata Parser (MP)

• Metadata for the MP 
http://geology.usgs.gov/tools/metadata/tools/doc/metadata/mp.ht
ml

• “MP is a program for validating the syntactical structure of formalMP is a program for validating the syntactical structure of formal 
metadata, testing the structure against the Content Standards for 
Digital Geospatial Metadata devised by the Federal Geographic 
Data Committee (FGDC).”( )



METADATA’S ROLE INMETADATA S ROLE IN 
SHARING



Using Resources from Multiple OrganizationsUsing Resources from Multiple Organizations

• Metadata helps describe the 
data to help determine 
fitness of use. Agency 1Agency 1

Agency 2Agency 2

Agency 3Agency 3

• Confidence in authoritative 
data

•• WatershedsWatersheds
N i hb h dN i hb h d•• NeighborhoodsNeighborhoods

•• RegionsRegions
•• CorridorsCorridors



Metadata and Crowd SourcingMetadata and Crowd Sourcing
Engaging Citizens in Spatial Data Collection and Civic Action

CitizensCitizens

•• Observations  Observations  
–– Conditions  (i.e. 311 . . .)Conditions  (i.e. 311 . . .)
–– Delinquent BehaviorDelinquent Behavior
–– Citizen Science Citizen Science 

as a Sensoras a Sensor–– EventsEvents
•• Opinions and FeedbackOpinions and Feedback
•• Systematic Data CollectionSystematic Data Collection

Empowering Everyone to Participate and ContributeEmpowering Everyone to Participate and Contribute



Participatory GIS Is EmergingParticipatory GIS Is Emerging
Location Enabled ApplicationsLocation Enabled Applications

Gov – BusGov. – Bus
Bus – Gov

Gov. – Gov.

Gov. – Academia
A d i G

Gov. – Citizens
Citizens – Gov

Data is being merged from many
different organizations

Academia – Gov

GIS is Providing aGIS is Providing a
New New SharedShared PlatformPlatform



Highlighting the Importance of MetadataHighlighting the Importance of Metadata

•• Emergency response (hours/days): Emergency response (hours/days): 
–– Effective delivery of emergency Effective delivery of emergency 

services and suppliesservices and supplies
–– All sources of information may helpAll sources of information may help

•• Reconstruction (weeks/months):Reconstruction (weeks/months):
Rebuilding of essential services andRebuilding of essential services and–– Rebuilding of essential services and Rebuilding of essential services and 
infrastructuresinfrastructures

–– Continuously evolving decentralized Continuously evolving decentralized 
geographic data sourcesgeographic data sources

•• Development  (months/years):Development  (months/years):
–– Planning, development of services to Planning, development of services to 

support the societysupport the society
From an unstructured societalFrom an unstructured societal

Find
Use

Combine–– From an unstructured societal From an unstructured societal 
contribution of observations to a contribution of observations to a 
managed operational framework to managed operational framework to 
supportsupport

Combine
Collaborate



Where are the data and services?Where are the data and services?

Data sources:Data sources:
User generated contentUser generated content

–– AuthorativeAuthorative
•• AgenciesAgencies

–– Social networks: Social networks: re
le

va
nc

e
re

le
va

nc
e

Authoritative dataAuthoritative data

User generated contentUser generated content

•• Users as sensorsUsers as sensors

Emergency
response

reconstruction development timetime



Sources and Further ReadingSources and Further Reading

• FGDC publication list website -
http://www.fgdc.gov/metadata/metadata-publications-list

• “Content Standard for Digital Geospatial Metadata Workbook”
“Institutionalize Metadata Before it Institutionalizes You”• “Institutionalize Metadata Before it Institutionalizes You”

• ISOTC/211 website - http://www.isotc211.org/
• “ISO_TC_211_Standards_Guide”



EXERCISE: PART 1EXERCISE: PART 1



Metadata ExerciseMetadata Exercise

•• Create FGDC metadata using the Create FGDC metadata using the ArcGISArcGIS
Ser erSer er GeoportalGeoportal E tension ebE tension eb basedbasedServer Server GeoportalGeoportal Extension webExtension web--based based 
Metadata Editor. Metadata Editor. http://gptogc.esri.comhttp://gptogc.esri.com

•• If possible the metadata should be If possible the metadata should be 
describing a real geospatial resource.describing a real geospatial resource.

•• If you can’t use real data use this map If you can’t use real data use this map 
service as a resource:service as a resource:

•• http://http://www6.city.newportwww6.city.newport--
beach.ca.us/ArcGIS/rest/services/Bbeach.ca.us/ArcGIS/rest/services/B

/ S/ Sase/MapServerase/MapServer



Exercise QuestionsExercise Questions

•• What is the data element tag that holds the What is the data element tag that holds the 
rlrl for the reso rce?for the reso rce?urlurl for the resource?for the resource?

•• What is the last compound element tag What is the last compound element tag 
prior to the following data element tags?prior to the following data element tags?

•• <<westbcwestbc>, <>, <eastbceastbc>, <>, <northbcnorthbc>, >, 
<<southbcsouthbc>>

•• What is the tag of the Theme Topics?What is the tag of the Theme Topics?
•• Where do those theme topics come Where do those theme topics come 

from?from?
•• What is the last section tag in the xml What is the last section tag in the xml 

document?  document?  



QUESTIONS?QUESTIONS? 
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