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Book ***** Print on Demand *****.Energy modeling and analysis often relies on data collected for other
purposes such as census counts, atmospheric and air quality observations, economic trends, and other
primarily non-energy related uses. Systematic collection of empirical data solely for regional, national, and
global energy modeling has not been established as in the abovementioned fields. Empirical and modeled data
relevant to energy modeling is reported and available at various spatial and temporal scales that might or
might not be those needed and used by the energy modeling community. The incorrect representation of
spatial and temporal components of these data sets can result in energy models producing misleading
conclusions, especially in cases of newly evolving technologies with spatial and temporal operating
characteristics different from the dominant fossil and nuclear technologies that powered the energy economy
over the last two hundred years. Increased private and government research and development and public
interest in alternative technologies that have a benign effect on the climate and the environment have spurred
interest in wind, solar, hydrogen, and other alternative energy sources and energy carriers. Many of these
technologies require much finer spatial and temporal detail to determine optimal engineering designs,
resource availability, and market potential. This paper presents exploratory and modeling techniques in spatial
statistics that can improve the usefulness of empirical and modeled data sets that do not initially meet the
spatial and/or temporal requirements of energy models. In particular, we focus on (1) aggregation and
disaggregation of spatial data, (2) predicting missing data, and (3) merging spatial data sets. In addition, we
introduce relevant statistical software models commonly used in the field for various sizes and types of data
sets.
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