Massive but Sparse Spatial Data

Noel Cressie

Director, Program in Spatial Statistics and

Environmental Sciences, The Ohio State University

Tuesday, May 2

Campus Center Theatre

5:00 pm

Data from remote-sensing platforms such as polar-orbiting satellites can be massive but sparse. While the orbit is regular, it does not align naturally with the lat-lon coordinate system, and the data-capture is often less than perfect due to transmission

failures, low sun angle, cloud cover, and so forth. Under the constraint that a day's worth of data be processed within a day, a complete map over the entire globe needs to be produced. There is typically tension between complexity of the spatial statistical

model (for a more precise map) and simplicity of computing (for a map that is produced faster). This talk will show how a spatial statistical (kriging) map, based on a large dataset of remotely sensed Total Column Ozone (TCO) data observed over the entire globe, can be produced both rapidly and precisely. The research is joint with Gardar Johannesson.
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The Ecosystem Health Monitoring Program (EHMP) provides a means of monitoring the health of the streams and waterways in South East Queensland (SEQ), Australia, on an annual basis.  In this talk, I shall develop methods for spatially predicting the value of a variable (dissolved oxygen change) at both sampled locations (134 freshwater sites in 2002 and 2003) and other locations of interest throughout the river network in SEQ. In order to deal with the relative sparseness of the monitoring locations in comparison to the number of locations where one might want to make predictions, we use the notions of

stratification  from survey sampling and (ordinary and constrained) kriging from geostatistics. River networks offer special challenges because of their tree structure. A complete approach to spatial prediction on a river network is given, with special attention

paid to environmental exceedances. This research is joint with Jesse Frey, Bronwyn Harch, and Mick Smith.

