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Summary

A one-dimensional model for the growth of thin winter ice was developed. This
model predicted growth curves for thin ice, which are in good agreement with ob-
served thickness changes. The most important factors on the growth of thin ice are
(1) the sensible heat flux that is related to wind and the difference of temperature
between air and the surface and (2) the outgoing long-wave radiation from the surface.
The heat flux from underlying water appears to be larger by one order of magnitude
than the value used by Maykut and Untersteiner in their model of thick ice in the
central Arctic.

The calculated profiles of salinity were also similar to the observed profiles but the
calculased salinity of ice did not decrease as rapidly as the observed one with time.

Effects of various parameters on the growth of ice, such as air temperature, wind
speed, the thickness and thermal properties of a snow cover on the ice, were examined.
For the same number of degreedays, the thickness was smaller when the air temperature
was lower. This trend may be explained by the differences in the thermal processes of
ice formation. The growth rates were greater when the salinity of sea water is smaller
and when the wind speed was greater. The snow cover was very effective on the
growth of thin ice. These results show the sensitivity of the ice growth to the varia-
tion of the values of these parameters.

The heat fluxes at the surface were compared with those at the old ice whose
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surface temperature was the same as the air temperature. The heat flux released to air

with the growth of thin ice was very large. The heat budget at the surface will be

largely modified when a lead forms in the old sea and open water is exposed to cold

air.



