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Summary

Measurements were made of an atmospheric boundary layer around the Air-Sea-Ice Obser-
vation Tower of Hokkaido University from February through April, 1988 (Figures 1 and 2).
The tower stands in water 6.5m deep and about 600 m off the shore near the Mombetsu
harbour, Hokkaido. A three-dimensional ultrasonic anemometer-thermometer (Kaijo Denki
Co., Ltd.,, Model DA-310) was installed on the frame at the top of the otwer 15.9m high
above the sea surface. The sea surface around the tower during the period of the experi-
ments changed from one condition to another: open water, slush, dark nilas, and light nilas
(Figure 2).

The drag coefficient. stahility and turbulence level over open water immediately before

ice formation and those over thin ice and over open water after ice breaking up are shown
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in Figure 3. No significant those difference was observed in drag coefficient for a stability
range, —1<2/L <1, between measurements over open water and thin ice (Figure 5). The
unstable condition, —1<2/L <0, was predominant during the period of open water immediately
before freezing up, when the air temperature was lower than the sea surface temperature,
which is assumed to have almost reached the freezing point of sea water (nearly —1.8°C)
(Figure 3-a). The drag coefficient increased with a decrease in wind speed when it was less
than 3 m/s, and remained almost constant in a range of 3~13 m/s (Figure 4).

The downwind and crosswind fluctuations in turbulence level were larger than the vertical
ones (Figures 7 and 8). The turbulence level increased with a decrease in wind speed when
it was less than 3 m/s (Figure 7). The vertical turbulence level remained almost constant in
a range of 3 to 13 m/s (Figure 7).

We discussed variations in drag coeffictent and in turbulence level varying with the
surface terrains open water, slush and nilas, by using the results on the basis of the crite-
rion of stability, —1<z/L<1. It was observed, however, that the very unstable conditions
(2/L« —1) and very stable conditions (2/L>1) frequently appeared when water was freezing
up, and when ice was breaking up. Studies in such extreme conditions are called for in
order to understand a mechanism of momentum and heat flux processes of freezing up and

of breaking up.



