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Summary

A new sea ice model is proposed for calculating the thermal constants of sea ice.
The sea ice model consists of pure ice, brine at an equilibrium concentration and spher-
ical air bubbles dispersed uniformly both in the pure ice and in the brine. These bubbly
ice and bubbly brine models are arranged in parallel with the heat flow passing through
the model of sea ice (see Fig. 1-D).

Thermal constants of sea ice, namely density P, thermal conductivity %, specific
heat ¢, changes in heat content ¢, heat of fusion Q and thermal diffusivity k/cf, are
theoretically defined and are calculating using this model as a function of temperature
6, salinity .S and air bubble content v. of sea ice. The results are illustrated in Figs. 2
to 7 respectively.

The thermal diffusion in a sea ice cover is written as

o 00 _ Ok 00
ot ~ 0z 0z 022’

where ¢ is the time and z is the depth. When this is rewritten we have
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with

r-1 (2|20

B 0z \dz | 022 )’
the diffusion coefficient (14 f)%/cP can be obtained from the observed temperature data
by use of the method presented in the previous paper II in this series. The value of
kfcP at a depth z is therefore expressed as the value of (14 f)k%/c® at the time f=0,
when the temgperature at z has a minimum value on its vertical profile, namely 30/dz=0.

To induce the temperature of 2 to a minimum value on its vertical profile, containers
of freezing mixture and of sea water were alternately placed on the surface of the sea
ice cover in which a thermo-couple chain was embedded. Such temperature data were
collected every February from 1962 through to 1968 on the young sea ice at Mombetsu
harbor, located on the Qkhotsk Sea coast of Hokkaido.

The k/cP values derived from the observed temperature data were compared with
the theoretical values. It was ascertained that the changes with the temperature in the
derived values of k/cf and the temperature dependency of the theoretical values were in
fairly good agreement (see Fig. 12).



