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Summary

Surface conditions of the ocean (e.g. open water, sea ice or snow) have great effects on
heat exchange between the surface and the atmosphere in high latitudes where sea water
freezes in winter. The main causes are due to differences in radiative (reflection-, absorption-
coefficient, etc.) and thermal (specific heat, conductivity, etc.) porperties.

Few investigations have been made on the heat budget in changeable situations of sea
ice on account of difficulties in logistic supports and maintenance of meteorological equipments.
However, long-term observations of fast ice or short-term measurements above artificial pools
provide informations about some processes of heat exchange under various surface conditions
for a number of sea ice types.

This investigation aims to obtain time variations in heat budget with the growth of sea
ice measured at the artificial pools (3 x3 m) which were made within the frozen lake Saroma
in February 1982. Located in the northeastern district of Hokkaido, this lake is connected
with the Okhotsk Sea through a very narrow channel; and so the water is salty.

Meteorological observations were carried out on bare sea ice and on the pool A. The
surface of the pool began to freeze on the first day of the observational period (2/10~2/16)
and the sea ice increased its thickness to about 10 cm on the last day.

The surface temperature of the pool was much higher than the air temperature during
the period in which the thickness of the sea ice was thin. It resulted in a large amount of
outgoing longwave radiation and the negative values of sensible heat flux at night. On the
other hand, a large amount of incoming net radiation was obtained in the daytime because

of the low surface albedo of thin sea ice, and the value of sensible heat flux had both signs
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(negative and positive) according to the temperature gradients above the surface. Evaporation
always took place on the surface in the daytime and at night. The difference in surface
temperature between the bare ice and the pool, and also differences of each component of
the heat budget between these two different sites were large in the period of thin sea ice,
respectively, and they reduced to small values in proportion to an increase in sea ice thickness.

The amount of net radiation played the most important role among the heat budget
components for the growth of sea ice.

Heat supply from the underlying water to the lower boundary of sea ice was calculated
as the residual term of heat budget eq. (6. The mean value was estimated as 0.051 ly/min,
which was not so small as compared with other heat budget components.



