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Summary

Measurements were made of an atmospheric boundary layer over open water and
over thin ice around the Air-Sea-Ice Observation Tower, standing in water 6.5 m deep
and about 600 m off the shore near the Mombetsu harbour (Fig. 1), from January 30
to February 19, 1990. A three-dimensional ultrasonic anemometer-thermometer (Kaijo
Denki Co., Ltd., Model DAT-310) was installed on the frame at the top of the tower
159 m high above the sea surface. Air temperature (1%), water temperature (7), wind
azimuth, 10-m wind speed (Uyy), stability (z/L), Reynolds stress (z), drag coefficient (Cy),
sensible heat flux (H) and heat flux coefficient (Cy) were obtained during the period
of the experiment (Fig. 3), where the moderate wind from land within the stability
condition of (—1<2z/L<1) was predominant (Fig. 2). The drag coefficient and heat flux
coefficient obtained over open water and over thin ice are discussed as functions of
wind speed and of stability in this study.

The drag coefficient as a function of wind azimuth is shown in Fig. 4, where the
values of drag coefficient are scattered widely for shorter fetches of about 0.8 to 1km
between the tower and such obstacles as breakwaters, while for longer fetches during
a period of inshore winds the values are scattered less widely.

No significant difference was found in drag coefficient for the nearly neutral
condition (—0.1<2/1.<0.05) and the wunstable condition (—1<2/L<—0.1) between
measurements over open water and thin ice (Fig. 5). Values of the drag coefficient
over both open water and thin ice are scattered more widely at the nearly neutral
condition than at the stable and unstable conditions.

The drag coefficient decreased with an increase in wind speed for the stable [Fig.
6-b)] and unstable [Fig. 6-c)] conditions, while it remained almost constant for the
nearly neutral condition [Fig. 6-a)].

Variations in heat flux coefficient as functions of stability and of wind speed are
shown in Figs. 7 and 8, respectively. Values of heat flux coefficient for the nearly
neutral condition are smaller than those for the unstable condition over both open
water and thin ice. For neutral open water, the values obtained in 1990 were smaller
than 10° C;=1.0-£0.8, which was obtained in 1989, while the 1990 data for the unstable
condition were similar to 10° C;=0.69+0.43 of 1989". The 1990 values for neutral thin
ice were smaller than 10°C;=061 for nilas and 0.38 for compact pack ice both of
1989", while those for the unstable condition were similar to 0.11—-0.56 for nilas of
1989,



