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Summary

Semi-transparent media for radiation, such as snow and ice, absorb the portion of
radiation and the local temperature in the media gradually rises and finally the internal-
melting phenomenon may arise. Remarkable examples were seen in the ice shelves or
sea ice in Antarctica, generally referred to as sub-surface melt pools or puddles.

By supplying artificial radiation and wind on the upper surface of ice and snow
blocks, 20 cm in length, 20 cm in width and 15 c¢cm in depth, the temperatures at various
depths within each sample were continuously recorded. From these temperature profiles
attempts were made to determine what conditions should be satisfied for the local tem-
perature increase in the sample.

It was difficult to measure the surface temperature of the sapmple in a true sense,
hence the temperature at a 0.5 cm detph was taken as the standard. When the tem-
perature at a deeper depth was higher than the standard, it was considered that a local
temperature increase had occured.

The experimental apparatus is as shown in Fig. 1 and the experimental results are
as shown in Figs. 3 and 4, where () indicates that a local temperature increase occured
and the maximum temperature reached 0°C, () is a case of local temperature increase
without reaching 0°C and (x) is a case of no local temperature increase.

It was clearly shown that the local temperature increase in the sample depends on
the wind velocity, the radiation amount and the temperature at the bottom of the sample.
The experiments were continued till a steady state condition was achieved.

When the temperatures U; and U, at two different depths X, and X, are measured
under this steady state, the tempearature distribution within a sample can be calculated

using the eq. 2

U=—%e‘“z—l—AX—l—B, (2)

where
A=[U- U+ g% e [0,

I, _ I,
B= U1+k—; - AX,, <or B= U2+ﬁe'“ZZ~AX2> ,

U is the temperature at X cm depth, 2 is the heat conductivity, a is the extinction
coefficient and I, is the amount of incident radiation.

In the calculations, temperatures U, and U, were measured values at a 0.5 cm depth
and at the bottom of a sample.

In Table 1 a comparison of the experimental results against the calculated ones are
shown. The meanings of the marks in Table 1 are the same with those in Figs. 3 and
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4. A mutual relationship was sufficiently estimated from the two results. The two
results showed a 70% agreement. Therefore, it may be concluded that the problems of
the local temperature increase in snow and ice can be approximately solved under a
steady state condition, and even if in ice or snow layers there are no substances which
specially absorb the radiation, a local temperature increase or internal-melting phenome-
non of ice and snow may well occur.



