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ABSTRACT 

In the southern Appalachian Mountains, the timing and intensity of snow events is difficult to 

predict due to the complicated orography and the wide range of synoptic setups that can result in 

snowfall. Unexpected snowfall totals can still have widespread economic, social and environmental 

consequences in this region. More generally, the large uncertainties surrounding cloud 

microphysical properties and their relationship with cloud structure and snowfall totals remains one 

of the key limitations in weather and climate models. This study presents case studies of snow events 

that occurred between November 2017 and April 2018 in Boone, NC (1,016 m asl). Digital 

photographs of snow particle characteristics taken by a Multi-Angle Snowflake Camera (MASC) 

are assessed alongside data from a vertically pointing Micro Rain Radar (MRR) to explore how 

vertical structure impacts ice crystal formation and riming during these events. Manual snowfall 

measurements, data from a network of meteorological stations in the Southern Appalachian region, 

and synoptic charts allow the assessment of the synoptic conditions associated with each event. 

Additionally, hourly snow samples were collected during three storms and analyzed for their 

isotopic (δ18O/δD) composition. The development of the isotopic composition of the snow 

throughout these storms provides additional information about the conditions during snow crystal 

formation and into the relationship between cloud microphysics and the isotopic composition of 

precipitation. The goal of this study is to present a detailed analysis of the cloud microphysical 

properties associated with the different synoptic patterns during each storm, the resulting snowfall 

totals, and the impact of each event. 

                                                 
1 Appalachian State University, Boone, NC, USA 
2 North Carolina State University, Raleigh, NC, USA 


