




Improved Snow Observations by Acoustic 
Sounding 

•  Previous research demonstrated the possibility of 
determining SWE by the use of an acoustic wave. 

•  Experimental apparatus has been confirmed at sites in 
Saskatchewan, Yukon Territory, and the Rocky Mountains. 



Jackson-Black Thermal Conductivity Model 
Applied to Snow 

•  A macroscopic model that relates the effective thermal conductivity of the porous medium to 
the thermal conductivities of snow, water and air 

•  Liquid water acts as a thermal binder providing high conductivity pathway across the 
snowpack 

•  Coupled with Fourier’s Law to relate heat flux to snow thermal properties 



Open Woodland: CLPX Rabbit Ears Site, Buffalo Pass, Feb 2002 
Virtual Test of Acoustic and Snow Thermodynamic Models 









SNTHERM-2 has local roughness lengths 
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North Face windswept 

South Face 
deposition zone 



Meteorological Inputs   T, RH, U, P, K! 

Distributed K!, L!, u*, T, q, snowfall, rain 

Blowing Snow Model "SWE, Sublimation, Transport 

Latitude, elevation, slope,  
aspect, vegetation, fetch, area 

Energy Balance Snowmelt Model 
Melt, Sublimation 

Albedo Decay 

Snow Covered Area Depletion Model SWE Variability 

Runoff Contributing Area 
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Snow layer 1 

Snow layer 2 

  LvE     H     K!    K"    L"    L!     P    E 

Soil layer  

  G           Q 
















