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Fig. 2. A metamodel for describing observational data

also considered measurements. For example, in Fig. 1(c), the trns column denotes mea-
surements having characteristics of type ‘name’ according to a local transect naming
scheme, and similarly, the trmt column represents measurements having characteristics
of type ‘water-level’ and a measurement standard that defines the values ‘hi’ and ‘lo’.

Observations consist of an entity (denoting the entity observed) and a set of mea-
surements. Each measurement associated with an observation applies to the observed
entity. That is, an observation asserts through a measurement that a particular value was
observed for one of the characteristics of the entity (implicitly shown by the gray ar-
rows on the right of Fig. 2). In addition, an observation can be related to zero or more
observations through context. A Context consists of a relationship and an observation,
and states that an observation was made within the scope of another observation. A
contextual relationship between observations asserts that the relationship was observed
between the corresponding entities.

As shown in Fig. 2, binary directed relationships are used within the framework for
modeling observational data. Binary, as opposed to more general n-ary relationships,
are employed for two primary reasons: (1) they allow for ontology languages based on
description logics (e.g., OWL-DL2) to be easily used within our framework to define
domain-specific vocabularies for data annotation (e.g., where entities are expressed via
OWL-DL classes, relationships through object properties, and characteristics through
datatype properties); and (2) they generally result in models that are simpler and easier
to define (although less restrictive). We also use the term ‘characteristic’ instead of ‘at-
tribute’ to distinguish the semantic property being described from the particular column
label used within a data set. In particular, the process of annotation involves associating
the attributes of a given data set with specific characteristics defined in domain-specific
vocabularies (described further below).

Fig. 3 shows three observational models for describing the data sets of Fig. 1. In-
stead of defining entity, relationship, and attribute types (as in Fig. 1), the diagrams
of Fig. 3 define the observation, measurement, and context types for the data sets.

2
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