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Abstract
In this seminar, two applications of data science techniques to advance engineering practice will be presented. One application
is high-resolution rainfall characterization. Accurate spatial and temporal representation of rainfall intensity is critical to many
engineering problems, such as flood and landslides. Rain gauges yield point information only. Extrapolation of sparse and
infrequent data to other locations are highly uncertain. Although Doppler radar indirectly provides spatially continuous rainfall
estimation based on reflectivity measurements, such empirically based estimation is also highly uncertain. A Bayesian data fusion
technique that integrates gauge and radar data to improve rainfall characterization will be presented. Another application is
environmental forensics. Many chemicals from contamination sources also occur naturally, such as metals. Samples collected at
an impacted site contain naturally occurring constituents at unknown concentration levels and some of these samples might
have been impacted by multiple contamination sources. It is challenging to identify naturally occurring component of the
measured chemical concentrations as well as to identify the components due to individual contamination sources and their
associated chemical signatures (fingerprints). Several machine-learning techniques, such as cluster analysis, discriminant analysis,
principal component analysis, positive matrix factorization, independent component analysis, and Bayesian network, that
effectively delineate the structure embedded in large multivariable environmental data set for background and source
identification will be presented.
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