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Five years of rainfall observations at high elevation locations in the Pigeon River Basin of the 
southern Appalachian Mountains (1036 - 2003 m ASL) are used to generate a catalog of 
widespread and heavy precipitation events. Events are separated into extreme (upper-quartile) 
or significant (above-median) precipitation categories and model (GFS analyses) and satellite 
(GOES Sounder or blended) fields are examined to find systematic differences between the two 
categories. Integrated vapor transport (GFS analyses), GOES Sounder total precipitable water, 
and blended integrated water vapor fields indicate that atmospheric rivers (ARs) are associated 
with events of both precipitation categories. However, extreme events occur primarily due to the 
presence of a slow-moving high amplitude large-scale trough located upstream of the southern 
Appalachians and an associated strong low-level jet (AR) directed from the Gulf of Mexico or the 
Atlantic Ocean toward the mountains. The study is motivated, in part, to investigate how 
improved capabilities of the new GOES R may be exploited to forewarn and/or diagnose extreme 
precipitation events that can result in flooding near Knoxville, Tennessee. 
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