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Learning Objectives 

· By the end of this course you should know: 
 
· The purpose of high-quality metadata 

 
· Federal requirements for metadata 

 
· Approved metadata standards and tools  

 
· The basics of a good metadata record 
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Data Lifecycle   

· Reference point – This module will cover 
aspects of the “Describe” stage, which 
occurs throughout the data lifecycle. 
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· Data Discovery 
 

Metadata: What are they good for? 

Metadata 

USGS Science 
Data Catalog 

Data.doi.gov 

Data.gov 
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Metadata: What are they good for? 
· Scientific Understanding and Reuse 
 Time of data development 

Accident 

Retirement or  
career change 

Death 

(modified from Michener et al. 1997) 

Specific details 

General details 
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Metadata: What are they good for? 

· Defending policy decisions based on data 
 

· Regulatory decisions based on undocumented 
data are not defensible 

· Metadata accuracy and details are important 
 

· Controversies arise when metadata are 
incomplete/absent 
· Bureau of Land Management (BLM) Example 
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· Reporting 
 

Metadata: What are they good for? 

Metadata 

USGS Science 
Data Catalog 

Data.doi.gov 

Office of 
Management & 

Budget 

USGS OSQI Instructional Memo / Survey 
Manual Chapter on Metadata 

http://www.usgs.gov/usgs-manual/im/IM-OSQI-2015-02.html
http://www.usgs.gov/usgs-manual/im/IM-OSQI-2015-02.html
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Federal Metadata Requirements 

· Executive Order 12906 (1994) 
· All agencies should generate FGDC-compliant 

metadata for all geospatial data that they collect 
or produce. 
 

· Department of the Interior (DOI) 
Metadata Policy (2015) 
· All DOI bureaus shall create metadata for all 

data sets for which the DOI is the data owner. 
Data include: text, numbers, graphics, images, 
sound, or video. 
 

By Bob McNeely, The White House [1] 
[Public domain], via Wikimedia Commons 

http://www.archives.gov/federal-register/executive-orders/pdf/12906.pdf
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USGS Metadata Requirements 
· USGS Survey Manual Chapter 

(2015) 
Metadata must… 
 

· accompany all USGS scientific data, software, and 
other information products prior to approval & release 
 

· comply with an FGDC-approved standard 
 

· go through review for quality and completeness 
 

· be deposited in and shared through appropriate 
catalogs 
 

· reflect changes to the data and contain working links 

http://www.usgs.gov/fsp/policies.asp
http://www.usgs.gov/fsp/policies.asp
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Approved Metadata Standards 
· Federal Geographic Data Committee’s (FGDC) 

Content Standard for Digital Geospatial Metadata 
(CSDGM) 
 

· ISO 19115 Suite (as of 2015): 
· ISO 19115-2:2009 Geospatial Metadata 
· ISO 19110:2005 Geospatial Feature Cataloging 
· ISO 19119:2005 Geospatial Web Services 
· ISO 19139:2007 Geographic Information – 

 Metadata – XML Schema Implementation 
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Geospatial Metadata Tools Decision 
Tree 

 
 

Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the 
U.S. Government. 
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What Makes a Good Metadata Record? 

· Metadata are developed continuously 
throughout the entire data lifecycle 
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What Makes a Good Metadata Record? 

· Consistency with commonly used fields 
 

<publish>U.S. Geological Survey</publish> 
 

<publish>USGS</publish>  
 

✔ ✗ Publisher: 

<origin>John Doe</origin> 
<origin>Jane Doe</origin> 
 

<origin>XXXXXXX Science Center</origin> 
<origin>John Doe, Jane Doe</origin>  
<origin>Doe, John</origin> 

Originator: 

<pubdate>YYYYMMDD</pubdate> 
<pubdate>YYYY</pubdate> 
 

<pubdate>MM/DD/YYYY</pubdate> 
<pubdate>May 27, 2003</pubdate> 
 

Date: 

Examples for a CSDGM record: 
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What Makes a Good Metadata Record? 
· Use Authority Files and Standard Vocabulary 

 
 

Photo by mxgirl2014 on flickr 

· USGS Thesaurus 
 

· USGS Biocomplexity Thesaurus 
 

· Global Change Master Directory 
 

· Geographic Names Information 
System 
 

· Getty Thesaurus of Geographic 
Names 
 

· ISO 19115 Topic Category Thesaurus 
 

 
 

✗ 

https://www.flickr.com/photos/13013135@N00/5879848337/in/photolist-9XzL4t-iaecYs-8XSaRM-aBkk7m-8ChabR-ez3eUq-aagaG-6xyBtb-7dcxBG-anaAHD-8XFfch-bLQFCK-abB6DZ-akDnmH-bEJhsx-mJ7QD3-hgfkfn-6TWZfi-pMogno-4zkQtm-4yhSf4-o1d34A-9Tjijo-7heRv-e3aJZd-37Jriy-eKM929-7vXv2z-h3MnA-8sk62g-bbxjdK-jRLWmU-nquMiW-a9WgeR-7W82ag-nsNHXx-6D1S3L-yiMtW-7aX3yH-fu2Ua5-ojEdWH-oy9hEG-aszhQb-8zEFEy-kCxtr7-ogtiCX-9n7JGF-4s6FUc-pfMALH-2Nx5Tz
http://www.usgs.gov/science/about/
http://www.usgs.gov/core_science_systems/csas/biocomplexity_thesaurus/
http://www.usgs.gov/core_science_systems/csas/biocomplexity_thesaurus/
http://gcmd.nasa.gov/
http://geonames.usgs.gov/
http://geonames.usgs.gov/
http://www.getty.edu/research/tools/vocabularies/tgn/
http://www.getty.edu/research/tools/vocabularies/tgn/
https://geo-ide.noaa.gov/wiki/index.php?title=ISO_Topic_Categories
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What Makes a Good Metadata Record? 

· Consistency with commonly used fields 
 

<themekt>USGS Thesaurus</themekt> 
<themekey>precipitation 
(atmospheric)</themekey> 

<themekey>rainwater<themekey> 
 
 

✔ ✗ 
Theme Keywords: 

<placekt>Geographic Names Information 
System</placekt> 
<placekey>Roosevelt National 
Forest</placekey> 

<themekey>Roosevelt Forest</themekey> 
 
 

Place Keywords: 

Examples for a CSDGM record: 
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What Makes a Good Metadata Record? 

· Use Appropriate Profiles and Extensions 
· CSDGM 

· Biological Data Profile 
· Metadata Profile for Shoreline Data 
· Extensions for Remote Sensing Metadata 
 

· ISO  
· 19115 North American Profile 
· 19115-2 Extension for imagery and gridded 

data 
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What Makes a Good Metadata Record? 

· Acronyms 

· Spell out acronyms with 
first use. Many acronyms 
have multiple meanings 
(e.g., DOI) 
 

· Use widely known 
acronyms for file formats 
(e.g.,TIFF, JPEG, PDF) 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information for 

Discovery, Understanding, and Reuse 
· Identification Information 

· Entities & Attributes  

· Data Quality  

· Access, Use & Liability Constraints 

· Distribution 

· Spatial References 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Identification Information 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Entity / Attribute 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Data Quality 

- Accuracy,  
- Consistency,  
- Completeness 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Data Quality Information - Lineage 
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Distribution_Liability: 
 
 
 
 

What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Access, Use, & Liability Constraints 
Access Constraints: restrictions and legal prerequisites for access the data.  
 
Use Constraints: restrictions and legal prerequisites for using the data after access is granted.  
 
 
 
 
 
 
 
 
Distribution Liability: statement of the liability assumed by the distributor with respect to 
content and accuracy of the data. 
 

Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose 
for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness 
and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or 
utility of the data on any other system or for general or scientific purposes, nor shall the act of distribution constitute any such warranty. 

Use_Constraints: 
 
 

Users are free to use, copy, distribute, transmit, and adapt the work for commercial and non-commercial purposes, without restriction, 
as long as clear attribution of the source is provided. 

Use_Constraints: 
 
 
 
 

Users may use and redistribute these data without explicit written permission from USGS or University of [XYZ], with the exception of 
roads data associated with countries that are listed in the data documentation as requiring additional credits or holding special 
restrictions. Users are advised to consult the data documentation for further information and to obtain necessary permissions or 
adhere to relevant restrictions that apply to each of those data sets. 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Accessing the Data 
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What Makes a Good Metadata Record? 
· Provide all of the Critical Information 

· Spatial Reference 
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My Metadata is Complete, Now What? 
· Review your metadata 

 

· Package metadata with data 
 

· Submit or expose metadata to relevant bureau 
and federal catalogs 

 

· Ensure that persistent identifiers in metadata 
resolve to landing pages for your published data 
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Student Practice/Exercises 

· To try an exercise in metadata, visit this web 
page https://www.dataone.org/education-
modules 
 

· Find Lesson 7: Metadata 
· https://www.dataone.org/sites/all/documents/

L07_L08_Exercise.pdf 
 

· Supporting data are also included on the 
DataONE webpage for this exercise. 
 

 

https://www.dataone.org/education-modules
https://www.dataone.org/education-modules
https://www.dataone.org/sites/all/documents/L07_L08_Exercise.pdf
https://www.dataone.org/sites/all/documents/L07_L08_Exercise.pdf


Additional Resources Glossary 

Summary/Recap 

· Metadata are essential for discovering, 
understanding, and reusing scientific data. 

· Metadata are mandated through an Executive Order 
and USGS policy. 

· Metadata submitted to the USGS Science Data 
Catalog are used for required reporting to Office of 
Management and Budget.  

· Use approved metadata standards and tools to create 
metadata.  

· Aspects of a good metadata record include 
consistency, the use of standard keywords, and 
completeness of all critical information. 
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Post Course Assessment 
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Additional Resources 
· Federal Policies: 

· Executive Order 12906 
· M-13-13 Open Data Policy 

· Data Catalogs: 
· Science Data Catalog 
· Data.doi.gov 
· Data.gov 

· More about CSDGM & ISO 19115: 
· FGDC Geospatial Metadata Website 

· Metadata Tools: 
· Metadata Wizard✓ 
· Online Metadata Editor✓ 
· Metavist 
· TKME✓* 
· MERMAid* 
· CatMDEdit 
· GRIIDC Metadata Editor✓ 
· ArcGIS 10.2✓ 

by J B on flickr 

· Standard Vocabularies 
· USGS Thesaurus 
· USGS Biocomplexity Thesaurus 
· Global Change Master Directory 
· Geographic Names Information System 
· Getty Thesaurus of Geographic Names 

 
 
 

 

 Supports Biological Data Profile 
* Supports Biological Data Profile, Shoreline Profile, and 
Remote Sensing Extension 
✓ Provides validation 

http://www.archives.gov/federal-register/executive-orders/pdf/12906.pdf
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
http://www.fgdc.gov/metadata
http://www.fgdc.gov/metadata
https://www.sciencebase.gov/catalog/item/50ed7aa4e4b0438b00db080a
http://mercury-ops2.ornl.gov/OME/
https://www.dataone.org/software-tools/metavist
http://geology.usgs.gov/tools/metadata/tools/doc/tkme.html
http://www.ncddc.noaa.gov/metadata-standards/mermaid/
http://catmdedit.sourceforge.net/
https://data.gulfresearchinitiative.org/metadata-editor-start
http://resources.arcgis.com/en/help/main/10.2/index.html#/003t00000036000000
http://www.usgs.gov/science/about/
http://www.usgs.gov/science/about/
http://www.usgs.gov/core_science_systems/csas/biocomplexity_thesaurus/
http://www.usgs.gov/core_science_systems/csas/biocomplexity_thesaurus/
http://gcmd.nasa.gov/
http://geonames.usgs.gov/
http://www.getty.edu/research/tools/vocabularies/tgn/
https://www.flickr.com/photos/lobsterstew/242478693/in/photolist-nqLt8-f2HK3x-dMGYd5-7AxLsU-7R4UW7-oAeYyG-9Vx91S-783dv3-bTZhmc-dkk5kA-9Xfnc4-dMtZAR-dMGYry-8Kiyaa-i9nuTS-eg9Kx-9ZjJrw-9gGGV3-azUSGb-mNUg5x-dpUirL-9XqWaU-fYvjBP-9XbQrw-9jYyyx-bycZPf-9XoZpe-fhiGcj-iqYMsp-oDo2GY-9Xnzc4-dNwts8-em7ZDN-4zNAtM-DgEQj-bmaDSZ-aFLKS6-cVBYDw-dEUUCy-ev8hqp-m7NzTY-ejb2oQ-9woMfP-9c7E5j-9Xqu8U-pRmRU3-4z4mUd-dEPRGM-eN7wVL-77gK4G
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http://dx.doi.org/10.5066/F7RJ4GGJ


Additional Resources Glossary 

Acknowledgements 

· These modules were developed with funding 
from the USGS Office of Organizational and 
Employee Development's (OED) Technology 
Enabled Learning (TEL) Program 

 
 

 


	Metadata for Research Data
	Learning Objectives
	Data Lifecycle  
	Metadata: What are they good for?
	Metadata: What are they good for?
	Metadata: What are they good for?
	Metadata: What are they good for?
	Federal Metadata Requirements
	USGS Metadata Requirements
	Approved Metadata Standards
	Geospatial Metadata Tools Decision Tree
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	What Makes a Good Metadata Record?
	My Metadata is Complete, Now What?
	Student Practice/Exercises
	Summary/Recap
	Post Course Assessment
	Additional Resources
	References
	Suggested Citation
	Acknowledgements



