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GIS, Data, and Maps at Stanford Libraries 
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Earth Sciences LibraryStanford Geospatial CenterVector/Raster Data, Vector & RasterHistoric MapsGeoreferenced MaterialGIS Team and staff



Open Source Software Development at Stanford Libraries 

 
Hydra Digital Repository 
 Content management 
 Preservation 
 Access, Use, Re-use 
 
Blacklight 
 Discovery interface for Solr index 
 Customizable 

Partners: 
DuraSpace 
Stanford University 
University of Hull 
University of Virginia 
MediaShelf 
University of Notre Dame 
Northwestern University 
Columbia University 
Penn State University 
Indiana University 
London School of Economics and 
Political Science 
Rock and Roll Hall of Fame 
Royal Library of Denmark 
Data Curation Experts 
WGBH 
Boston Public Library 
Duke University 
Yale University 
Virginia Tech 
University of Cincinnati 
Princeton University Library 
Cornell University 
Case Western Reserve University 
 



Selection of ISO Metadata Standards and Tools 

Standards 
 ISO 19115/19139 
 ISO 19110 
 ISO 19119 
 
Features 
 Supports unique identification of data and metadata 
 xlink:href attribute 
 Codelists 
 
Tools 
 ArcCatalog 
 Python/XSLT 
 

 
 

Presenter
Presentation Notes
ArcCatalog (ArcGIS Desktop Software Suite)Import/Export of FGDC or ISOAuto-population of elementsValidationSupports batch processesData and metadata are coupled
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Develop Organizational Metadata Requirements 

Core Fields 
• ISO Core Fields document 
 
Metadata for Layer-level Discovery  
• Keywords (Places, topics, temporal) 
• Thumbnail image 

 
Metadata for Evaluation/Use 
• Projection, scale 
• Quality reports 

 
Collection-Level Metadata 
• Collection Title, Originator, Publisher, Date 
 
Re-Use 
• Data citation 
• Rights 
• Transformation & exchange of metadata files 

Core fields:  https://geo-ide.noaa.gov/wiki/index.php?title=ISO_19115_Core_Elements 
 

Presenter
Presentation Notes
Different types of metadata needed to support various functions of the repoAuto generate as much as possible



Persistent URL (PURL) http://purl.stanford.edu/zv925hd6723 
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Unique Identification of Data and Metadata 

DRUID 
• zv925hd6723 

 
PURL 
• http://purl.stanford.edu/zv925hd6723 

 
Metadata Identifier 
• edu.stanford.purl:zv925hd6723 
 
Feature Catalog 
• 0fd6b47e-ebca-4378-8d86-b2a3a94d9d92 
 
Parent Metadata Identifier 
• edu.stanford.purl:sv325bx4406 

 
Collection PURL 
• http://purl.stanford.edu/sv325bx4406.mods 
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Unique IdentificationEach Layer is registered using a druid – unique idMetadata for collections and their metadata



8 

Library Catalog Metadata 

Machine-Readable Cataloging (MARC) 
• Metadata standard for library resources (books, maps, etc.) 

 
Metadata Object Description Schema (MODS) 
• Complimentary to MARC metadata standard 
• XML Schema for digital objects 
• Commonly used digital library standard 
• Supports whole/part relationships and other references 
• Supports linking through attributes 
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Creating ISO Metadata in ArcCatalog  

Distributor Info 
Metadata Info 
Thesauri citation(s) 

Purpose 
Parent Metadata ID 
Rights 
Status 
Update Frequency 
Language 
Data Contact(s) 
Larger Work Citation 
Collection PURL 
Originator(s) 
Publisher 
Dates(s) 
 

Post-process 

Title 
Abstract 
Keywords 
Lineage 
jpeg 
Attribute info 
 
 

Coordinates 
Projection 
Metadata ID 
Feature Catalog ID 
 
 

Data Citation 
Layer Name 
URLs 
xlinks 
19110 Record 
 
 
 

Institutional template Collection template Import/Edit 

Template Auto-populate/Auto-generate 

Locally edited 
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XML Metadata Transformation 

ISO19139  

ISO19110  

MODS  ArcGIS 
zv925hd6723 

collection MODS  MARC 

Layer-level  

Collection-level 

GeoBlacklight  

GeoBlacklight  

Solr 
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Local ISO Metadata Practices 

Element Field Entry Example 
Title Use Pattern: What, Where, When Oil and Gas Wells in the United 

States, 2011 
Projection EPSG 4269 

Originator Library of Congress Name 
Authority File (LCNAF) 

Geological Survey (U.S.) 

Data credit Data Citation Principles Hart Energy Publishing. (2012) Oil and 
Gas Wells in the United States, 2011. Hart 
Energy Publishing. Available at: 
http://purl.stanford.edu/zv925hd6723 

Theme keywords Library of Congress Subject 
Headings (LCSH), and ISO topics 

Oil wells 
Utilities and Communication 

Temporal keywords YYYY or YYYY-YYYY 2011 

Place keywords GeoNames United States 



Inserting URIs Using gmx:Anchor 

place_kw gn_name gn_id lc_name lc_id 

United States United States 625200
1 

United States n78095330 

Gazetteer: 

ISO: 
 
<gmd:keyword> 
     <gmx:Anchor xlink:href=http://sws.geonames.org/625001”>United States<gmx:Anchor> 
</gmd:keyword> 

MODS: 
 
<subject> 
<geographic authority=“geonames” valueURI="http://id.loc.gov/authorities/names/n78095330"> 
  United States</geographic> 
</subject> 



GeoBlacklight 



GeoBlacklight 

Presenter
Presentation Notes
Results page[2] Icons show type of data, institution, access



GeoBlacklight 

Presenter
Presentation Notes
Page display for individual item[2] Tools window: Options, download, etc…



GeoBlacklight – GIS Data Discovery 

• Solr metadata schema derived from MODS 
• Aggregated metadata portal for discovery of 

GIS data 
• Faceted browsing 
• Indexes collection-level metadata 
• Persistent and citeable URLs for spatial data 
• Layer availability 
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OpenGeoPortal 
Partners: 
Tufts University 
Harvard University 
Massachusetts Institute of Technology 
Massachusetts State GIS Office 
Baruch College – CUNY 
California State University – Fresno 
CIESIN 
Columbia University 
Cornell University 
Emory University 
GeoCat, GeoNetwork 
New York University (NYU) 
Purdue University 
Stanford University 
State of Wisconsin 
State of New Hampshire 
United Nations 
University of California Berkeley 
University of California Los Angeles 
University of California Santa Barbara 
University of Connecticut 
University of Iowa 
University of Maryland 
University of Minnesota 
University of New Hampshire 
University of Virginia 
University of Washington 
University of Wisconsin Madison 
USAID – GIST 
Yale University 



OpenGeoPortal 
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Find and overlay a layer from a handful of institutions[2] Select and view attributesIcons in results



Multi-Institutional XML Metadata Harvesting 

Harvard, Tufts, MIT, etc. 

FGDC  MODS  GeoBlacklight  



Metadata Transformations Using XSLT 

ArcGIS to ISO 19139 

ArcGIS to ISO 19110 

ISO 19139 to MODS 

FGDC to MODS 

MARC to MODS 

MODS to GeoBlacklight 

MODS to OGP Solr 

 

 



Issues 

• Volume of data 
• Evolving nature of standards  
• Collection-level metadata 
• Rights 
• Frequently updated data, other types of versioning 
• Duplication of work across institutions 

 
 

 
 
 

Presenter
Presentation Notes
Evolving standards – tools don’t complyColl metadata?Rights?



More Information 

GeoBlacklight on GitHub 
• github.com/geoblacklight 

 
Hydra 
• projecthydra.org 

 
OpenGeoPortal 
• opengeoportal.org 

 
GIS Team: Patricia Carbajales, Darren Hardy, Amy Hodge, David Mederios, 
Salim Mohammed, Jack Reed, Bess Sadler, Julie Sweetkind-Singer 
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