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The GeoScienceMarkup Language(GeoSciML) is a data
modelanddata transfer standardfor geologicaldata.

It formalizesthe descriptionof geologicalfeaturescommonly
portrayed in geological maps, cross sections, geological
reports and databases. It provides geologicalsurveys, and
other geosciencedata providers, a common vocabularyfor
the electronicdisseminationof geoscientificinformation.

GeoSciMLis an XMLςbased data transfer standard for the
exchange of digital geoscientific information. It
accommodates the representation and description of
features typically found on geological maps (eg, geologic
units, structures,earth materials),aswell asbeingextensible
to other geosciencedata such as drilling, sampling, and
analyticaldata.

Supporting objects such as the geologic timescale and
vocabulariesare also provided as linked resources,so that
they canbe usedasclassifiersfor the primary objects in the
GeoSciMLstandard.

GeoSciMLis used in the OneGeologyproject to propose a
dynamicdigital geologicalmapdata for the world.

Resources: http://www .geosciml.org/
https:// www.opengeospatial.org/standards/geosciml

The GroundWaterMarkup Language2 (GroundWaterML2 or
GWML2) is is an international standardfor the online exchange
of groundwater data that addressesthe problem of data
heterogeneity.

This problem makes groundwater data hard to find and use
becausethe data are diverselystructured and fragmentedinto
numerousdata silos. Overcomingdata heterogeneity requires
a common data format; however, until the development of
GWML2, an appropriate international standard has been
lacking.

As part of the WaterML 2.0 standardand linked to GeoSciML,
GWML2 introducessomeconceptssuchas aquifersand water
wells, as well as related measurements and groundwater
flows.

It describesa conceptualand logicalmodel for the exchangeof
groundwater data, as well as a GML/XML encoding with
examples.

GWML2 has developed, tested and implemented by several 
groundwater data providers from North America, Europe, and 
Australasia, and facilitates many forms of data exchange, 
information representation, and the development of online 
web portals and tools.

Resources: https:// www.opengeospatial.org/standards/gwml2

The GeoScienceDWGis a joint group between OGC
and the Commission for the Management and
Application of Geoscience Information of the
International Union of Geological Sciences (CGI-
IUGS).

The GeoScienceDomain Working Group (DWG)is a
forum to discuss, organizeand harmonizegeoscience
related standards.

In this context, Geoscienceencompassesseveral
scientific domains which all aim to provide a better
understanding and representation of the Earth:
Geology, Geomechanics, Geophysics, Geotechnics,
Hydrogeology, Mineralogy, Seismology or
Volcanology.

Goals of GeoScienceDWGinclude: 1- Foster
technical solutions which support interoperable
concepts,data definitions, formats and servicesfor
publishing, search, and exchange of geoscience
information; 2- Ensure thematic/ semantic
coherencewithin the Geosciencedomainsand the
Geoscience related ones; and 3- Establish a
workable approach to managing standards for
geosciencespatial features, their temporal aspects,
related metadata, andother businessinformation.

Firstactionsof the group focuson the realizationof
three Interoperability Experiments: 1ςLinkedData
for Environmental Features, 2 ςBorehole and
associateddata information description, and3 - 3D-
4Dmodeldiscoverycapabilities.

Resources: https :// external .opengeospatial .org/twiki_public/GeoScienceDWG/WebHome
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The Environmental Linked Features
Interoperability Experiment(ELFIE)is intended
to test existing OGCand W3C standardswith
the goal of establishing a best practice for
exposing links between and among
environmental domain and sampling features
in a highly adoptible standardscompliant way
that is compatible with modern web search
technology.

The IE is focused on two cross-domain use
cases:

1) exposing topological and domain feature
model relationships between features and
2) description of sampling data available for
and linked to sampleddomainfeatures

Resources:

https ://opengeospatial .github .io/ELFIE/

While addressingthese use cases,the IE has
aimed to address issuesof encoding data as
specificviewsof a linked data graphthat would
be passedbetween systems. Theselinked data
graph views are expected to support
archictures involving linked data catalogsand
registries.

For example,data providerscanusethe linked
data graph views as a way to advertise their
monitoring or domain features to catalogsor
other applicationsthat want to crawl and index
available data. Similarly, integrated catalogs
that index and construct links between
features can use the views as a linked data
responseto searchqueries.

The IE has produced numerous experimental
demonstration JSON-LD instance files and a
numberof demonstrationvisualizations.

Eventhough severalstandardsalready exist to
describe a borehole, its associateddata and
their position along a borehole (includingOGC
standards), they all restrict themselves to a
specificviewpoint.

Involving key implementers and editors of the
existing standards, the Borehole
Interoperability Experiment(BoreholeIE)aims
at defining a domain agnostic and
comprehensive (umbrella) vocabulary for a
general concept of boreholes, which may
eventuallybecomeits own specificationand be
properly reused by various domains when
needed.

Basedon a wide variety of use casessuch as
ΨǎŎƛŜƴǘƛŦƛŎexchangewithin and acrossresearch
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΩΣΨƛƴŘǳǎǘǊƛŀƭΩΣΨōǳƛƭŘƛƴƎand
ŎƻƴǎǘǊǳŎǘƛƻƴΩΣΨǊŜƎǳƭŀǘƻǊȅƻōƭƛƎŀǘƛƻƴǎΩandΨƎŜƻ-
resourcesmonitoring and ŜȄǇƭƻƛǘŀǘƛƻƴΩit will
provide the basis for establishing a better
integration of existingstandardsand possiblya
future common approach for describing
boreholes.

The Borehole IE is defining a domain neutral
semanticfor a generalconceptof boreholeand
its associateddata. It will alsoproducea public
OGC engineering report summarizing the
overall cross-domain, inter-standard findings
and recommendations for a best practice
implementation that shouldfollow.

Resources:

https ://github .com/opengeospatial/bore

holeie/

http :// www .opengeospatial .org/projects/

initiatives/boreholeie

TheOpenGeospatialConsortium(OGC)is an international organizationcommitted to developand promote open
standardsfor the global geospatialcommunity. Its membershipincludesmore than 500 organizationsthat come
from across government, commercial organizations, non-governmental organizations, academic, and
researchinstitutes.

OGCactivities addressboth semanticand technologicalstandardizationin a wide variety of domains including:
Geosciences& Environment; Smart Cities, IoT & SensorWebs, mobile technology, 3D & Built Environment,
EmergencyResponse& DisasterManagement,Energy& Utilities, andmanymore.

With the main objective to propose standardsto the International Organizationfor Standardization(ISO),OGC
regularly collaborates with other international organizations, such as ResearchData Alliance, the World
Meteorological Organizationor building Smart International and many more in order to propose consistent
standardsandsolutions.
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