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Geoscliences

A The Earth as asystem
A Earth (surface and subsurface)
A Ocean
A Atmospheric
A Polar
A Geospace

Land/Ocean Processes

Ocean-Atmosphere-Ice
Ecosystems

Geo-Bio-Chem-Phys-
Human Processes in
Ecosystems

Urban Geosystem
Science

A Natural processes/resources interact with human

activities

A Water

A Food: Agriculture, fisheries

A Energy: Manufacturing, infrastructure

A Ecosystems and sustainability

aOO

Introduced in Senate (05/06/2015)

Nexus of Energy and Water for Sustainability Act of 2015 or the NEWS Act of 2015
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Geoscliences Landscape

A Funding agencies
’ ‘)r,‘ @ EArTHCUBE
Data®N\E
¥ %\% U C AR sc.'ence for a changing world

A Foundations

A Sloan
A Community organizations @D

A Earth Science Information Partners (ESIP) }
A Scientific organizations and publishers QAGU

A AGU, GSA, ASLO, CEDAR ' raton
A Standards organizations

A Open Geospatial Consortium (OGC)
A Industr A :

_y A Many groups outside US

A Esri (ArcGIS)

A Oil and gas _

A Mapping (Google, Microsoft) % NERC S
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Ontologies, Vocabularies, and Standards

A General geosciences vocabularies
A SWEET (Semantic Web for Earth and Environmental Terminology)
A EML (Ecological Metadata Language)
A ENVO (Environmental Ontology) in BioPortal & OBO

A Space and time
A W3C Space and Time Ontology (builds on GeoSPARQL, KML,¢ )
A Open Geospatial Consortium standards (eg, SensorML)
A 1SO 19115 (geospatial data)
A Maps:
A Gazetteers (e.g., Geonames), USGS Geographic Names Information
System (GNIS), NGA GEOnet Names Server, etc.

A Specialized ontologies:
A WaterML, CF (Climate and Forecast) conventions, land coverg
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Infrastructure:
Data Centers

A Federal and state level
A NASA DAACs: Remote sensing data
A USGS and state geological surveys

A General repositories

A Pangea
A IGSN

A Specialized data centers with semantic APIs:
CUAHSI (hydrology) E«

F

IEDA (geology) RS
IRIS (seismology)

NSIDC (polar)

BCO-DMO (ocean)

Madrigal (geospace)

o Po Do Do I» P>
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Infrastructure:
NSFOoOs Dat aONE

g uwm
@CISTER  Lvunn n'

Preserve

B. Michener, 2017, from https://www.slideshare.net/aspecht/michener -workshop -montpellier
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Infrastructure:
ESIP Semantics and Ontology Working Group

’ ”~ Commu nlty = Sign in | &+ Create account
D | 0 nto I 0 g y ;?O Term Search ~ SPARQL Search
% Repository
Global filter Q,

Filters: s
Owner IRI v Name v Author v Owner v Version ~
Most recent oniology ]| http: / /purl.obolibrary... S Environment Ontology OBO Foundr... obo 20170727T1€

esp http://resource.geosci... ¢ International Chronostratigraphic Ch... SimonJDC... ~dr.shor... 20170607T0S
—1gemnd i
- https://www.w3.org/ns/... ° Core organization ontology Simon Cox ~dr.shor... | 20170607TO¢
] testorg http://resource.geosci... ° Temporal Hierarchical Ordinal Refere... Simon Jonat... -dr.shor... 20170523723
"1 eendrnn http://resource.geosci... ° Geologic Timescale model SimonJDC... -dr.shor... 20170523T2:
Stat

us X | http://gcmdservices.gs... S GCMD Science Keywords NASA Globa... gemd 20170306T1¢
| draft
stable http://gcmdservices.gs... ° GCMD Platform Keywords NASA Globa... gcmd 20170306T1¢
] testing http://gemdservices.gs... ° GCMD Instrument Keywords NASA Globa... gemd 20170306T1¢
—] unstable urn:cgi:classifiersche... ° CGI Lithology ontology Stephen M ... -smresip... 20160805T0:
Resource type
-
— L =d. ——r e - (
| Ced
http://cor.esipfed.org/ RDF
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Infrastructure: GRS
The NSF EarthCube Initiative

A Many projects use ontologies: )
A CINERGI, OntoSoft, Linked Earth, Earth System Bridge, E‘r‘

R D F

EarthCollab, GeoDeepDive, GeoSemantics, XDOME S, €

A See roster athttps://www.earthcube.org/info/about/funded -
projects

A Infrastructure and tools:

A Text extraction, resource inventory, ontology inventory, data
Integration, model integration, mediators, semantic services,
metadata crowdsourcing, €

A Seehttps://www.earthcube.org/tools -inventory
A Ongoing development of integrated architecture

A Council of Data Facilities
A Includes major data centers in geosciences
A Seehttps://www.earthcube.org/group/council -data-facilities
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Controlled Crowdsourcing for Paleoclimate Metadata

Schema.org
(Dataset)

Wgs_84
(Position)

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

Geosparg|
(Position)

SSN
(Observation)

FOAF
(Person)

PROV DC
(Derivation)

(Publication)

Core Ontology

Linked Paleo Data Ontology (LiPD)

ProxyArchive J [ProxyObservationJ [ ProxySensor J [ Instrument J [InferredVariabIe

f

?

?

?

?

EXTENSION
(Coral, Wood,
Lake Sediment...)

EXTENSION
(Spectral,
Chemical ...)

EXTENSION
(Rock, Snow,
Tree...)

EXTENSION
(Spectrometer,
Spectroscope ...)

EXTENSION
(Precipitation,
time...)

f

Crowd Vocabulary Extension

http://wiki.linked.earth/

R DF
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Modeling in Geosciences:
Models of Dynamical Systems

A Historical observational
data for calibration

A Forecast data for
prediction

A Observational data for
evaluation

Governing

Frocess equatisn, el Url.sl.n.:l governing equations Semi-discrete form ODEs
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Infrastructure:
Model Repositories

COMMUNITY SURFACE DYNAMICS MODELING SYSTEM Bsocm CODE HOSTING -

COMPUTATIONAL
INFRASTRUCTURE
for GEODYNAMICS

MATLAB Central

ESPIE

* -
PENCLIMATE jupyter
WORKBENCH N’
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EarthCubeds OntoSof t&
Metadata Registry [Gil et al eScience 2016]

Work with D. Garijo, J. Emile -Geay, D. Khider, V. Ratnakar (USC); N. McKey (NAS)
Searchable metadata in OntoSoft Codes in shared
[EET T —— software repositories

Software Repository

Describe your software so others can find and use it

ithub
gSOCIAL CODE HOSTING

Software List Filter Softwars 1 53

1D Hillslope MCMC
The model evolves a 1D hillslope according to a non-linear diffusion rule [e.g. Roering et al. 1999] for varying bound
ary conditions idealised as a gaussian pulse of baselevel fall through time. A Markov Chain Monte Carlo inversion

Y Author

finds the most likely boundary condition parameters when compared.
Author: Martin Hurst
Posted by: admin at 2015-09-21 08:05 ¥ Keywords

e — CESDM

2D unsteady nonlinear tidal & wind-driven coastal circulation
Author: Rudy Slingerland Y License COMMUNITY SURFACE DYNAMICS MODELING SYSTEM
Posted by: admin at 2015-09-21 08:05

Operating System
D 2SAMPLES 'Y Operating Sy
A software code for estimating differém cation ar
Posted by: admin at 2015-09-21 08:09

3DDY

3DDY is a set of scripts that transfon
nd STL. The JSON formats are appropria
ns, while STL formats enable 3D printing
Author: Suzanne A Pierce

Posted by: admin at 2015-09-21 08:03

n and scale between two climate data samples

Y Publisher

i 'ormats, including GeoJSON, TopoJSON, a
ion of datasets across platforms and applicatio

(3 A Practical Guide to Wavelet Analysis

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

http://www.ontosoft.org/
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Guien

Standard Names for Model Variables Selit
[Peckham IEMSs 2014]

Model A
Output variables:

{streamflow —]
{rainrate

Model B

Input variables:;

{discharge /
{precip_rate

> | {watershed_outlet water

Geoscience
Standard Names

volume_outflow rate

{atmosphere_water__liquid__
equivalent_precipitation_rate

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

http://www.geoscienceontology.org/
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