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Web-based science analysis and processing tools allow users to access, analyze, and generate visualizations of data
while alleviating users from having to directly manage complex data processing operations. These tools provide
value by streamlining the data analysis process, but usually shield users from details of the data processing steps,
algorithm assumptions, caveats, etc. Correct interpretation of the final analysis requires user understanding of how
data has been generated and processed and what potential biases, anomalies, or errors may have been introduced.
By providing services that leverage data lineage provenance and domain-expertise, expert systems can be built
to aid the user in understanding data sources, processing, and the suitability for use of products generated by the
tools.
We describe our experiences developing a semantic, provenance-aware, expert-knowledge advisory system applied
to an existing web-based Earth science data analysis tool (e.g. Giovanni from NASA/GSFC). First, we introduce
our use cases for provenance and science metadata capture, reasoning, and visualization to the end user. Then we
introduce our integrated semantic data model, which is comprised of provenance, data processing, and science
domain ontologies. We describe how we developed an initial set of expert rules, to reason over our data model and
recognize conditions in the processing provenance that could lead to anomalies or errors in the processing results.
Finally we will show how knowledge from the semantic data model and inferences of the advisory expert ruleset
is presented to the user to assist in user understanding of the suitability of products generated by the analysis tool.

