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(a) February 14th Simulation #3
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(b) March 6th Simulation

Figure 12: Snow MicroPen data, temperature profiles, and temperature gradients (TG) before and after exposure
to approximately 8 hours of solar radiation for the Feb14 #3 (a) and Mar6 (b) simulations.

taken at the end of the solar exposure displayed a low
resistance for the upper 2 cm, increasing to a peak
around 3 cm, followed by a reduction with depth. This
peak corresponded to the point of zero gradient on the
temperature profiles.

It can be speculated that the peak observed at
3 cm in the resistance graph of the radiated snow may
corresponded to a point where no temperature gradient
was present and thus limited metamorphism occurred.
This point also corresponds to the smallest change
in penetration resistance values measured before and
after solar exposure.

It should be noted that this analysis was based on
preliminary data with high variability. Each graph of

penetration resistance represents the mean of three
SMP profiles that have a coefficient of variation in
excess of 50% at some locations. Hence, before
drawing any definitive conclusions, additional tests
should be performed to examine the variability in the
data, and to determine if metamorphism is occurring at
depth.

4. CLOSING REMARKS

This research has shown that weather data collected
in the field can be used as input in a laboratory
setting to recreate conditions favorable for radiation-
recrystallization. Further quantification of the
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conditions affecting the near-surface facet growth
was difficult due to the large number of variables that
changed between experiments. However, the results
show that high density, rounded snow inhibited, but did
not prevent, facet growth. Through the use of a thermal
model, results indicated that if these simulations were
conducted with snow similar to that observed in the
field, facet growth would be more prevalent, perhaps
yielding more prominent faceting as observed in the
field. Additionally and as expected, preliminary data
indicated that the penetration resistance of snow,
which is one measure of strength, may be affected by
temperature gradient metamorphosis.

On a broader scale, this investigation has shown
that, subject to further protocol refinements, the
laboratory procedure utilized is able to simulate
natural environmental conditions leading to near-
surface metamorphism. As done here, when laboratory
experiments are conducted in conjunction with field
studies, a more coherent understanding of these
conditions and associated nuances may be achieved.
Despite the inherent differences in environmental
conditions and the dense, highly agitated snow
samples, facets developed in a similar manner to what
was observed in the field.
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