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Abstract

We provide methods that can be used to obtain more accurate environmental exposure
assessment. In particular, we propose two modeling approaches to combine monitoring data
at point level with numerical model output at grid cell level, yielding improved predictions
of exposure at point level. Extending our earlier downscaler model (Berrocal et al, 2010),
these new models are intended to address two potential concerns with the model output.
One recognizes that there may be useful information in the output for grid cells that are
neighbors of the one in which the location lies. The second acknowledges potential spatial
misalignment between a station and its putatively associated grid cell. The first model is
a Gaussian Markov random field smoothed downscaler that relates monitoring station data
and computer model output via the introduction of a latent Gaussian Markov random field
linked to both sources of data. The second model is a smoothed downscaler with spatially
varying random weights defined through a latent Gaussian process and an exponential kernel
function, that yields, at each site, a new variable on which the monitoring station data is
regressed with a spatial linear model. We applied both methods to daily ozone concentration
for the Eastern US during the summer months of June, July and August 2001.
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