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ABSTRACT

Snow mapping is a common practice in regions that receive large amounts of snowfall annually,
have seasonally-continuous snow cover, and where snowmelt contributes significantly to the
hydrologic cycle. Although higher elevations in the southern Appalachian Mountains average
upwards of 100 inches of snow annually, much of the remainder of the Southeast U.S. receives
comparatively little snowfall (< 10 inches). Recent snowy winters in the region have provided an
opportunity to assess the fine-grained spatial distribution of snow cover and the physical processes
that act to limit or improve its detection across the Southeast. In the present work, both in situ and
remote sensing data are utilized to assess the spatial distribution of snow cover for a sample of
recent snowfall events in North Carolina. Specifically, this work seeks to determine how well
ground measurements characterize the fine-grained patterns of snow cover in relation to Moderate-
Resolution Imaging Spectroradiometer (MODIS) snow cover products (in this case, the MODIS
Fractional Snow Cover product).
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INTRODUCTION

Winter storms occur less frequently across the Southeast U.S. than other parts of the country;
yet, when they do, they are capable of producing large snow totals (e.g., the “Carolina Crusher”
snowstorm of January 2000, which produced over 20 inches of snowfall at Raleigh-Durham
International Airport in North Carolina; the “Storm of the Century” in March 1993, which
produced over 60 inches of snowfall in the mountains of North Carolina). When aggregated over
an entire winter season, snowfall in the higher elevations of the region (i.e., the southern
Appalachian Mountains) can rival seasonal totals experienced in more northern locations, such as
Portland, ME (Perry et al,, 2010). Nevertheless, even minor amounts of snowfall can result in
significant societal impacts across the region. Along with other parameters such as snowfall rate,
temperature, and timing of snowfall, the duration and extent of snow cover are critical factors in
assessing potential risk from winter storms (Fuhrmann et al., 2009). However, the ability of
meteorologists and climatologists to paint a detailed and accurate picture of snow cover in the
region can be a tremendous challenge due to the mesoscale nature of the precipitation, variability
in topography, elevation, and land cover, and limitations with observational networks. All of
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