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Program Updates
• Welcome
• Ashley Ward, Internet of Water

• Take note for today’s webinar
• We are recording!
• Other administrative notes

• Peer-to-Peer (P2P) Network

• Be sure to register for Part 1 and 
Part 2
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Kyle Onda: kyle.onda@duke.edu

That’s so Meta

What are Metadata and why are they important?

mailto:kyle.onda@duke.edu


Outline

•What are Metadata?
•Why is metadata important?
•Structuring Metada
•Metadata creation & publishing tools



What are metadata?

•“Data about data”
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Why is metadata important?

•Discovery
•Exchange
•Administration
•Use



Why is metadata important? - Discovery

•Need to be able to search for data by 
elements such as
•- Identifier            - Publisher
•- Type                  - Author
•- Title                   - Temporal coverage
•- Subject/Topic      - Spatial coverage



Why is metadata important? - Discovery

•Need to be able to search for data by 
elements such as
•- Type                  - Author
•- Title                   - Temporal coverage
•- Subject               - Spatial coverage
•- Publisher



Why is metadata important? - Exchange

•Need to be able to know how to send 
and receive data.
•- File formats 
•- Data transfer interfaces 
•- Download links



Why is metadata important? - Administration

•Who is allowed to use this data, and for what 
purposes?

• How should this data be cited?

•What version of this data is it, and where can previous 
versions be found?

•Where should questions about this data be directed?



Why is metadata important? - Use
•Why was the data created?

• How was the data collected?

•What is the data about?

•What is the data quality?

• How are the column headers defined?

•What are the data values in each column restricted to?



Structuring Metadata

­ Schema
­ Metadata Standards
­ Content
­ Value
­ Structure
­ Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information
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List of metadata 
elements

Example: https://www.dublincore.org/specifications/dublin-core/dces/



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Definitions of metadata 
elements and how they 
should be generated



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Example: https://www.dublincore.org/specifications/dublin-core/dcmi-
terms/#http://purl.org/dc/elements/1.1/type



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Controlled vocabularies 
(allowable term lists)



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Example: ISO 19115 Topics
Farming
Biota
Boundaries
Climatology
Economy
Elevation
…



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Definitions of formats to 
encode metadata so that it 
is machine readable



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Examples: XML, JSON, JSON-LD



Structuring Metadata

­ Schema
­ Standards
­ Content
­ Value
­ Structure
­Data Dictionary/ Feature Catalogs/ Entity & 
Attribute Information

Descriptions of data attributes 
and allowed values. Embed 
directly in metadata or include 
link to document (website, pdf, 
csv, etc)



Structuring Metadata

­ Schema
Example: USGS Streamflow Statistics 

https://usgs.ornl.gov/metadata/catalog/html/Lower_Mississippi-Gulf_Water_Science_Center/5b218db8e4b092d9652874c7.html



Metadata creation tools - Standards

­ Dublin Core (https://www.dublincore.org/specifications/dublin-core/dcmi-terms/ )

­ ISO 191** series
­ FGDC Standards (https://www.fgdc.gov/standards/list)

­ https://schema.org/datasets

https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.fgdc.gov/standards/list
https://schema.org/datasets


Metadata creation tools – Controlled 
vocabularies and data value lists

­ODM2 Controlled vocabularies for hydrologic observations 
(http://vocabulary.odm2.org) 

­NEMI catalog for water quality analytes and methods (https://nemi.gov)

­QUDT vocabularies for quantities, units, dimensions, and data types 
(http://www.qudt.org) 

­Make and publish your own as needed

http://vocabulary.odm2.org/
https://nemi.gov/
http://www.qudt.org/


Metadata Publishing Tools

Data Catalogs
• Publish and manage metadata from 

many datasets in a searchable catalog
Embedded Microdata in Dataset Websites• Publish datasets or individual data 

points indexable by search engines
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Data Catalogs
• Publish and manage metadata from 

many datasets in a searchable catalog
Embedded Microdata in Dataset Websites• Publish individual datasets indexable 

by search engines



Metadata Publishing Tools – Data Catalogs
­ Full-service metadata catalogs and repositories
­ Dataverses (e.g. https://dataverse.harvard.edu)
­ Hydroshare (https://hydroshare.org)

­Self – deployable 
­ CKAN (open source). (e.g. https://catalog.newmexicowaterdata.org)
­ CKAN (cloud) (e.g. https://opengov.com, https://dataopian.com) 
­ Geonode (open source) (e.g. https://geonode.wfp.org) 
­ Socrata (paid) (e.g. https://data.colorado.gov) 
­ ESRI ArcGIS Hub (e.g. https://data-ncdenr.opendata.arcgis.com)

https://dataverse.harvard.edu/
https://hydroshare.org/
https://catalog.newmexicowaterdata.org/
https://opengov.com/
https://dataopian.com/
https://geonode.wfp.org/
https://data.colorado.gov/
https://data-ncdenr.opendata.arcgis.com/


Metadata Publishing Tools – Embedded 
Microdata

­ Microdata guidance
­ jsonld.com
(https://jsonld.com/json-ld-generator/)
­ Google Datasets 
(https://developers.google.com/search/docs/data-types/dataset )

­Feature-level metadata publishing/Landing page generators
­ OGC API-Features https://github.com/opengeospatial/ogcapi-
features/blob/master/implementations.md

https://jsonld.com/json-ld-generator/
https://developers.google.com/search/docs/data-types/dataset
https://github.com/opengeospatial/ogcapi-features/blob/master/implementations.md


CUAHSI-Supported Community Data 
Sharing and Management Tools

Dr. Jerad Bales
Executive Director, CUAHSI

IoW – CUAHSI – WaDE That’s So Meta Technical Workshop. 



CUAHSI (Ku-WAH-see)

WWW.CUAHSI.ORG

• Strengthening interdisciplinary collaboration in the water resources community,
•Empowering the community by providing critical infrastructure, and
•Promoting education in the water sciences at all levels

Community Services: Resources and 
training to build capacity and extend 
capabilities.

Data Services: Access to data and 
models to facilitate research, water-
resources management, and education.



The Data Management Lifecycle
How are data handled from the beginning to the end of your project?

UCSC University Library, Research Data Management 



The Data Management Lifecycle
5 Essential Components of the DMP:

1. Anticipated Products
2. Data Formats & Standards
3. Dissemination, Access, and Sharing of Data
4. Re-Use, Re-Distribution, and Production of 

Derivatives
5. Archiving of Data

Hurricane Maria DMP

CUAHSI Website: https://www.cuahsi.org/data-models/data-management-plans/

Data Management Plan
• Start BEFORE work begins

• Be well documented and updated throughout 
process

• Covers lifecycle of data like collection, storage, 
analysis, sharing, publishing

https://www.hydroshare.org/resource/54afb691a1a8444597bbe8990fac9cc7/
https://www.cuahsi.org/data-models/data-management-plans/


Templates for Creation of DMP

https://dmptool.org/get_started

https://www.cuahsi.org/data-models/data-management-plans/



A Little about MetaData
• Schema: A list of elements are used to capture information about 

a resource. 
• Standards tell us how to populate each element of the schema
• Content Standards
• Data Value Standards, including controlled vocabulary.
• Data Structure Standards: insures readability by both humans and machines.

https://guides.library.ucsc.edu/c.php?g=618773&p=4306381

MetaData Make Data Interoperable

https://guides.library.ucsc.edu/c.php?g=618773&p=4306381


A Little more about MetaData
•Schema: A list of elements are used to capture information about a 
resource.
Examples of metadata schema:
• ODM2 (HIS): https://github.com/ODM2/ODM2/wiki/Doc
• Dublin Core Metadata (HydroShare): 

•

https://www.dublincore.org/schemas/
https://help.hydroshare.org/creating-and-managing-resources/best-practices-for-describing-your-
resource-with-metadata/ 

https://github.com/ODM2/ODM2/wiki/Doc
https://www.dublincore.org/schemas/


Data Search/Reuse: HydroClient--Discover Data

w

§ Discover, view, download time-series data 
all in the same format

§ Obtain data from:
§ U.S. Federal Agencies (e.g. USGS, NOAA, NASA, 

EPA)
§ Academic projects 
§ Non-profit watershed groups
§ International governments and projects

§ Publish your time series data on 
HydroClient

§ ODM2 Metadata Model (see paper in 
folder)

http://data.cuahsi.org/


HIS DEMO 
Follow Along!



Data Workflow
• Easily create a digital instance of a dataset or model 
• Quickly share it with colleagues (perhaps privately at first)
• Add value through collaboration, annotation, and iteration
• Describe with metadata
• Eventually…share publicly or formally Publish (with doi) for reuse. 

DOI

MET
A

HydroShare can make this easier



Basic HydroShare Workflow

https://www.hydroshare.org/

https://www.hydroshare.org/


WWW.CUAHSI.ORG

Jeff, Amber, and 
Dave met and 

conceptualized a 
new study

Collected data over 
a period of several 

months

Amber compiled the data 
and uploaded to 

HydroShare

Dave downloaded the data and 
wrote Matlab code to implement 

the visualizations we needed –
uploaded code to HydroShare

Finished writing the 
report and submitted 

for publication

Reviews came back 
and we needed to 

revise the paper, the 
code, and the data

Life gets 
complicated

Amber downloaded the 
Matlab code and data to 

make the necessary changes. 
Report resubmitted.

Report and HydroShare 
resource (code/data) 
published with links!

Slide courtesy of Jeff Horsburgh



Resource Metadata



Resources, Groups, and Communities

Resource

Group

Community



(Application Programming Interface)

Interfacing with HydroShare Data

Data



Share workflows and models



Educational Applications





Email:  help@cuahsi.org
jdbales@cuahsi.org

mailto:help@cuahsi.org


HydroShare DEMO 
Follow Along!



Q & A
Please submit your content-related questions in the webinar’s Q&A box. The moderator will read your 
question aloud. 

Administrative questions can be placed in the ”Chat” box.
51



IoW Contact Information:
internetofwater@duke.edu
https://internetofwater.org/

SAP2P Network:
Website: https://internetofwater.org/state-agency-p2p-network/
Webinars: https://internetofwater.org/webinars/ 

Final Notes

Follow-Up Information
• Links to the webinar recording and 

slides will be distributed once 
posted

Poll: Please participate in a quick poll!

Thank you for your 
participation!

Join us for continued conversation 
at the IoW P2P Forum:
https://p2pforum.internetofwater.org/

mailto:internetofwater@duke.edu
https://internetofwater.org/

