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Introduction to the Special Issue on
Geoscience Data Provenance

DATA provenance means the history of a data product,
including the sources and processing steps for deriving

the product and the ownership of the product. In geoscience,
data provenance is also called data lineage. Today, there is an
increasing demand to capture provenance in the whole life cycle
of remotely sensed geoscience data from acquisition, archival,
processing, and distribution, to applications, and to make the
provenance information available to the user community. The
complete and accurate provenance information can bring trans-
parency to data sharing and production, give credit to data
and algorithm contributors, make scientific results reproducible
and trustworthy, and support advanced data quality analysis.
Motivation for capturing and sharing provenance also comes
from the distributed data and information infrastructure that has
been benefiting the Earth science community in the last decade,
such as Spatial Data and Information Infrastructure, e-Science,
and Cyberinfrastructure. In such a data-rich environment, the
provenance information is even more important, since scien-
tists rely on the provenance to understand and determine the
reliability and usability of a scientific product generated from
distributed services and inputs provided by various providers.

In the past decade, geoinformation scientists have con-
ducted a large number of studies on geoscience data prove-
nance. Sponsored by the Data Archiving and Distribution
Technical Committee (now known as the Earth Science In-
formatics Technical Committee) of the IEEE Geoscience and
Remote Sensing Society, this special issue, which contains
12 provenance-related papers, represents the state of the art in
geoscience data provenance research and applications.

The paper authored by Di, Yue, Ramapriyan, and King, the
four guest editors of this special issue, provides an overview
of the geospatial data provenance and discusses key consid-
erations and further research issues in the field. There are
many models for representing the geoscience data provenance
information, notably ISO 19115 and the Open Provenance
Model. Feng’s paper in this special issue discusses the map-
ping between the two provenance information models. How
to automatically capture the provenance information in data
production systems, particularly in the Web service environ-
ment, has been the research topic for many provenance studies.
The papers authored by Di et al. and Jesen et al. summarize
their work in this area. In Earth Science agencies, there are
many operational legacy data systems which are not provenance
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aware. The paper authored by Conover et al. provides an
example of how to introduce provenance capture into legacy
data systems. After the provenance information is captured,
managing the information is another important area of prove-
nance research. The papers authored by Yuan et al., Huq et al.,
and Sun et al. represent the state of the art in this area.
The provenance information is very important in many geo-
science applications. The paper authored by Celino discusses
how to use the provenance information for the aggregation of
volunteered geographic information. The paper authored by
Espinoza-Molina and Datcu discusses the retrieval of Earth-
observation images by using provenance metadata and other
information. The paper authored by Tilmes et al. describes how
the provenance information is captured, represented, and used
in the National Climate Assessment of the United States. The
last paper in this special issue, which is authored by Hueni et al.,
discusses the APEX calibration information system for the
generic storage of imaging spectrometer calibration frame data
and associated metadata, including the provenance information.

As the guest editors of this special issue, we thank the
authors for contributing their papers and the reviewers for their
valuable reviews and comments. We hope TGRS readers enjoy
the papers in this special issue.
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