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The objectives in this work are a) to present these ‘state’ variables and to investigate
the processes, which govern variability in the vertical, horizontal and temporal dimen-
sions, b) to describe how snow thermophysical properties affect passive microwave
emission and c) to develop new statistical SWE algorithms accounting for an evolving
snow thickness over first-year sea ice using winter in-situ passive microwave emission
for snow on landfast sea ice. The data collection occurred during the Canadian Arc-
tic Shelf Exchange Study (CASES) overwintering mission that took place in Franklin
Bay, NWT, Canada between December’03 and June’04

Results show that differences in snowpack thickness can substantially change the ver-
tical and temporal evolution of snow properties. In the late winter and early spring sig-
nificant changes occurred especially for snow grain size. Snow grain kinetic growth of
0.25-0.48 mm·day−1 was measured coincidently with increasing salinity and wetness
for both thin and thick snowpacks. A SWE algorithm has been developed from the
data using coincidentin-situpassive microwave measurements. SWE predictions over
thick snow are quite accurate, and showed very good agreement with the physical data
(R2 = 0.94) especially during the cooling period (i.e. from freeze up to the minimum
air temperature recorded) where the snow is dry and cold. Thin snow SWE predictions
also showed fairly good agreement with field data (R2 = 0.70) during the cold season.
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