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Outline
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Å Data centers
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Å The need for semantics



3Yolanda GilUSC Information Sciences Institute gil@isi.edu

Geosciences

Â The Earth as a system

Å Earth (surface and subsurface)

Å Ocean

Å Atmospheric

Å Polar

Å Geospace

Â Natural processes/resources interact with human 
activities
Å Water

Å Food: Agriculture, fisheries

Å Energy: Manufacturing, infrastructure

Â Ecosystems and sustainability

Land/Ocean Processes

Ocean-Atmosphere-Ice 

Ecosystems

Urban Geosystem 

Science 

Geo-Bio-Chem-Phys-

Human Processes in 

Ecosystems
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Geosciences Landscape

Â Funding agencies

Â Foundations
Å Sloan

Â Community organizations
Å Earth Science Information Partners (ESIP)

Â Scientific organizations and publishers
Å AGU, GSA, ASLO, CEDAR

Â Standards organizations
Å Open Geospatial Consortium (OGC)

Â Industry
Å Esri (ArcGIS)

Å Oil and gas

Å Mapping (Google, Microsoft)

Â Many groups outside US
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Ontologies, Vocabularies, and Standards

Â General geosciences vocabularies
Å SWEET (Semantic Web for Earth and Environmental Terminology)

Å EML (Ecological Metadata Language)

Å ENVO (Environmental Ontology) in BioPortal & OBO

Â Space and time
Å W3C Space and Time Ontology (builds on GeoSPARQL, KML,é)

Å Open Geospatial Consortium standards (eg, SensorML)

Å ISO 19115 (geospatial data)

Â Maps:
Å Gazetteers (e.g., Geonames), USGS Geographic Names Information 

System (GNIS), NGA GEOnet Names Server, etc.

Â Specialized ontologies:
Å WaterML, CF (Climate and Forecast) conventions, land cover,é
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Infrastructure:

Data Centers

Â Federal and state level
Å NASA DAACs: Remote sensing data

Å USGS and state geological surveys

Â General repositories
Å Pangea

Å IGSN

Â Specialized data centers with semantic APIs:
Å CUAHSI (hydrology)

Å IEDA (geology)

Å IRIS (seismology)

Å NSIDC (polar)

Å BCO-DMO (ocean)

Å Madrigal (geospace)
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Infrastructure:

NSFôs DataONE

B. Michener, 2017, from https://www.slideshare.net/aspecht/michener -workshop -montpellier
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Infrastructure:

ESIP Semantics and Ontology Working Group

http://cor.esipfed.org/
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Infrastructure: 

The NSF EarthCube Initiative

Â Many projects use ontologies:
Å CINERGI, OntoSoft, Linked Earth, Earth System Bridge, 

EarthCollab, GeoDeepDive, GeoSemantics, X-DOMES, é

Å See roster at: https://www.earthcube.org/info/about/funded -
projects

Â Infrastructure and tools: 
Å Text extraction, resource inventory, ontology inventory, data 

integration, model integration, mediators, semantic services, 
metadata crowdsourcing, é

Å See https://www.earthcube.org/tools -inventory

Å Ongoing development of integrated architecture

Â Council of Data Facilities
Å Includes major data centers in geosciences

Å See https://www.earthcube.org/group/council -data-facilities

https://www.earthcube.org/info/about/funded-projects
https://www.earthcube.org/tools-inventory
https://www.earthcube.org/group/council-data-facilities
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EarthCubeôs Linked Earth Project: 

Controlled Crowdsourcing for Paleoclimate Metadata

Work with D. Garijo, J. Emile -Geay, D. Khider, V. Ratnakar (USC); N. McKey (NAS) 

http://wiki.linked.earth/
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Modeling in Geosciences: 

Models of Dynamical Systems

Â Historical observational 
data for calibration

Â Forecast data for 
prediction

Â Observational data for 
evaluation

http://www.pihm.psu.edu/
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Infrastructure:

Model Repositories
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EarthCubeôs OntoSoft Project: A Software 

Metadata Registry [Gil et al eScience 2016]

Searchable metadata in OntoSoft Codes in shared 
software repositories

(Can export metadata in HTML/XML/RDF/JSON and put in code sharing site)

Work with D. Garijo, J. Emile -Geay, D. Khider, V. Ratnakar (USC); N. McKey (NAS) 

http://www.ontosoft.org/
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Model A

Output variables:

�{streamflow
�{rainrate

Model B

Input variables:

�{discharge
�{precip_rate

Geoscience 
Standard Names

�{watershed_outlet_water__
volume_outflow_rate

�{atmosphere_water__liquid_
equivalent_precipitation_rate

Standard Names for Model Variables

[Peckham iEMSs 2014]

http://www.geoscienceontology.org/

atmosphere_air__increment_of_temperature
glacier_bottom_ice__magnitude_of_shear_stress
atmosphere_air_flow__east_derivative_of_pressure
atmosphere_air_flow__elevation_angle_of_gradient_of_pressure
atmosphere_air_flow__magnitude_of_gradient_of_pressure
é


