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ABSTRACT 

Surface layer snow density has a direct impact on the mobility of wildlife in the winter season. 

There is a density threshold that determines whether or not a snowpack can support the weight of 

an animal. Thus, the pathing of wildlife throughout the winter is directly impacted by the spatial 

distribution of snow density in their habitats. We present two methods to better estimate surface 

density at scale. First, using a known model to determine bulk density from snow depth, we tune the 

model parameters with least squares adjustment using depth and surface density data from the 

ABoVE field campaign. Second, we developed a non-linear state model that steps through the 

modeling time period and incorporates satellite derived Land Surface Temperature (LST) 

measurements to better simulate snowpack densification resulting from melt-freeze of the snowpack 

surface on warm days.  For the goal of wide scale wildlife tracking across Washington State, we use 

the NoahMP snow model within the Land Interface System Framework (LISF) to produce initial 

estimates of snow characteristics (multilayer density, SWE, depth). The appropriate snow 

characteristics are used as the inputs to both methods and we present a comparison of results and 

the implications for wildlife tracking purposes in Washington State. 
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