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Our development of a semantic virtual observatory framework that supports interdis-
ciplinary science access to data across the fields of solar physics, space physics and
solar-terrestrial physics, has led to the need for ontolgies: a formal, machine under-
standable representation for concepts, relations and attributes of physical quantities in
the domains of interest as well as their underlying data representations. We present
our set of solar-terrestrial ontologies as formal encodings of the knowledge in the
Ontology Web Language - Description Logic (OWL-DL) format and relate them to
mid- and upper-level ontologies such as SWEET and DOLCE.. We also present the
balance of knowledge representation and reasoning that is needed to provide virtual
access to distributed and heterogeneous sets of data as if all resources appear to be
organized, stored and retrieved from a local environment. We discuss the general util-
ity and applicability of our methodology: the combination of use case-driven, small
and modular ontology development, coupled with free and open-source software tools
and languages and how it provides sufficient expressiveness and capabilities for our
implementation.


