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Summary

Studies on movement and deformation of sea ice off the Okhotsk Sea coast of Hokkaido
have been made, using a sea-ice radar system. On the analyses of interaction between ice
floes during the period from 3 to 5 February 1977, a periodical change was seen in horizontal
divergence of an ice field?. Meanwhile, Ono® has pointed out that during this period inertial
periodical motions were seen in trajectories of drifting sea ice floes. Because the period of
the change in horizontal divergence was close to the inertial period of about 17 hours in this
region, it is anticipated that some relation exists between the periodical change in divergence
and the inertial period. Then, further investigations on the horizontal divergence were made.

The horizontal divergence Q was calculated from the time change of S (an area of a
polygon) on the basis of equation (2). The bar of Q denotes the areal mean of Q on S.
Figures 2-b) and 4-b) show examples of the periodical change of Q. It is seen from the
figures that Q changes with the period of some dozen hours.

Factors which cause the periodical change in Q include tidal current, wind and deflecting
force of the earth's rotation.

Current measurements under sea ice floes off Monbetsu have been carried out since winter
of 1976-1977. A harmonic analysis shows that diurnal constituents (O;, K;) and long-period
constituents (Mm, MSf) are predominant in winter”. Figures 5-a) and b) show the wind speed
observed at the Monbetsu meteorological observatory, corresponding to Figs. 2-b) and 4-b)
respectively. Therefore, judging from these results, the tidal current and wind are hardly
regarded as the factors which cause the periodical change in Q.

If the deflecting force of the earth’s rotation is the only acting force, the motion of an
ice floe is given by equation (4). The solution is given by equation (5), where C, is the impulse
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of disturbance and is called a circumferential velocity, and ¢ is the phase. The C, and ¢
are functions of co-ordinates. Using equation (5), divergence is expressed by equation (6) finally.
It is clear from equation (6) that divergence changes with the inertial period T (T'=2z/s).

Thus, it is proved that the period of change in Q is the same as the inertial period.
However, this periodical change is not always seen. An example with no periodical change
in @Q is shown in Fig. 7-b). And the wind speed in Fig. 5-¢) corresponds to Fig. 7-h).

By comparison of Fig. 5-¢) with Figs. 5-a), b), it is recognized that in Fig. 5-c) the wind
is strong in the period during which the Q was calculated. In other periods (Figs. 5-a), b))
the wind is weak. Therefore, it may be concluded that when external force, which is mainly
wind stress, is relatively small, inertial periodical motions can be observed clearly and also,

as accompanied by it, a periodical change in horizontal divergence may be seen.



