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ABSTRACT
The near and far field effects of volcanic activity are
common geologic phenomena observed in many parts of
the world and may include possible catastrophic damage
near eruptive centers as well as measurable affects on
global climate. A comprehensive categorization of types
of volcanic activity and its episodic nature is a challenging
scientific goal that requires access to most known types of
geologic and sensor data. Ontologies commonly provide
the conceptual framework that allows logical association
of relationships between many geologic objects and their
attributes. At a recent NASA-supported SESDI
(Semantically Enabled Science Data Integration)
workshop, the first ontologic platform for classification of
volcanoes, volcanic activity and eruption phenomenon
was addressed. Conceptual relationships between data
and phenomena were developed in the form of concept
maps, which serve to document these relationships and
are requirements for ontologic access to data and
integration tools. This formal encoding of volcano terms is
needed to support access to, and integration of the data in
a manner that leverages term meanings rather than term
syntax. Three high level classes associated directly with
volcanism were identified: volcanic systems, volcanic
phenomena and climate .The concept of volcanic systems
was linked to both plate tectonic and geologic
environments for providing links between eruptive style,
magmatic composition and the location of the volcanic
field. Additional concepts related to volcanic systems
include magma plumbing, eruption environment and the
3-D geometry of the volcanic field. Deformation, eruption,
landslides, biologic activity, atmospheric disturbance,
hydrothermal alteration, magma motion, and earthquakes
were considered as subclasses of a higher level class called
phenomena. The two classes phenomena and volcanic
systems are linked through materials, i.e., magma and its
products. This organization of concepts contains
associations with all data types used by geologists to
monitor active volcanic systems and to study volcanoes
preserved in the geologic record. The SESDI project will
eventually link the volcanic phenomena to recognized
changes in the atmosphere for a more robust
understanding of climate change.

High Level Packages being developed to provide an ontologic framework for Volcanoes.
These packages will be late to existing ontologies provided by SWEET (NASA) and
GEON (NSF) research programs.

A class diagram emphasizing the relationship between volcanic
systems, their location, environment, and tectonic setting.
A class diagram for phenomenon relating events, materials, and processes associated with volcanic systems.

A prototype of the relationships required to fully integrate
instrument operating parameters and data product

Volcanic systems and associated phenomena will be linked to changes in climate.
Data types required to identify processes and events associated with Volcanic Systems.
An instrument ontolgy is being developed to provide attributes for data products

