

























































































































































































56 REVIEW OF THE PROPERTIES OF SNOW AND ICE

The density ranged from 0.045 to 0.178. Both equations are plotted in Figure 13.

Rikhter (1945) reports Niederdorfer’'s values for k of different types of snow. The values are
0.0003 for fresh snow, 0.0004 for frozen snow, and 0.0008 for moist snow, all in cal °C™! cm~! sec”!.
The classification of snow by these visual characteristics does not define the conductivity as well as
the density, as may be seen by comparison with the results already tabulated, hence Niederdorfer’s
results have little value.

Many other experimenters have reported values for (he thermal conductivity, but without specifying
the density or any other property of snow. It was not thougit necessary to include any of those values.

The temperature of snow has not been specified in any of *he preceding determinations of k. Most
of the work was carried out over a fairly large range of temperatures with few of the experimenters
giving definite values for the temperature. Most of the work was ~arried out above -30°C.

Van Dusen (1929) inferred, from the data then available, that bevveen 0° and -30°C

k = (2.1 + 42p + 2160%) x 10-* watts °C~! cm™!
or
k = (0.50 + 10.0p + 52p% x 10”¢ gm-cal °C~! cm™* sec™!

A plot of thermal conductivity vs. density for most of the results described above is given in Figure 13
to show the variation in values obtained by the different researchers. All of the empirical equations
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Figure 13. Thermal conductivity of snow as a function of snow density






































































THE HEAT ECONOMY OF THE SNOW PACK 7
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The temperature distribution after 12 hours oi cooling as determined from equation (10) by Reuter
is shown in Figure 14, along with the temperature distribution given by cquation (11) with t, = 12 hours
and i, = 6 hours. Two sets of temperature curves are plottedin the figure: the solid curveis plotted

CM.

Z=SNOW DEPTH,

TRy SRR S S N TR AN IO S e g
S =— (=) T-Tq* TEMPERATURE CHANGE °C (+) —»

Figure 14. Temperature distribution in snow pack as computed by Reuter (19848)

for an assumed value of k of 7 times the value given by Abels’ formula, and the dotted curve for an as-
sumed value of k of 20 times Abels’ value. The remaining constants are assumed to be:

p = 0.2gmem™

R

Incident intensity of solar radiation = 1 cal cm™” min™?
Albedo = 75%

0.08 cal em™? min™!

The point of intersection of the temperature curve representing 12 hours of cooling with the curve
representing 12 hours of cooling plus 6 hours of solar radiation gives the approximate depth to which
heating from the solar radiation penetrates. In both cases this occurs at aboutthe same depth, namely
80 cm. However, Kerdnen (1929) has noted that the diurnal temperature wave only penetrates to 35 cm.
Furthermore, Niederdorfer (1833) found the amplitude of the diurnal temperature wave to be only 2.5°C
at 20 cm, while in Figure 14, the amplitude at 40 cm must be at least 2.5° C. The temperature maxi-
mum, as in the approximation discussed in the previous section, is found to be at a depth of a few cen-
timeters. Therefore, although the assumption of a thermal conductivity larger than that given by
Abels’ formula explains the temperature distribution in the uppermost layer, this large value of the
conductivity cannot hold for the lower layers.












































































































































































































































