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Summary

Observations of drift and deformation of sea ice off the Okhostk sea coast of Hokkaido
have been made since 1967, using a sea-ice radar system at the Sea Ice Research Laboratory.
A time-lapse motion picture of moving sea ice tracked on the radar screen indicates that the
ice changes its form with such movements as packing, loosing, eddying and rotating. Even
when the motion picture shows a complicated ice motion, the trajectory of each ice target
selected in the image of an ice field indicates a simple curve resembling a trochoid. The period
of the trochoidal trajectory of sea ice, which is estimated to be about 17 to 18 hours, is closely
equal to the inertial period in this region.

Consider that an ice target makes an inertial circle movement with a circumferential
velocity of v and that the center of the circle with a velocity V is carried along the z-axis.
The trochoidal expression of the trajectory of the ice target is

fx=Vl—vsing }
Sy =V—vcosé

where f=2wsin (latitude) is the Coriolis parameter. The trajectory becomes a cycloid when

(6)

v=1V, a looped trochoid when »>V, and a waved trochoid when v<V, as shown in Figs.
2 and 3. The magnitudes of v and V are obtained respectively from the amplitude and the
wave length of the trajectory, as illustrated in Fig. 2.

Examples of the trochoidal trajectory are shown in Figs. 4 and 5, with the values of v,
V and v/V (ranging from 0.4 to 8.3, as obtained in Fig. 4).

Should the values of v and V be relatable to a function of wind and/or current indepen-
dently, it will be a great advantage to the understanding of the drift of sea ice.

Dlustrations in the left-hand side of Fig. 7 represent the leeward vectors of the square
of the wind speed observed hourly at the Monbetsu meteorological observatory and the
vectors of current speed observed under the ice at the depth of 25 m from the sea surface at
locations 4.8 and 7.6 nautical miles northeastward from Monbetsu.

The progressive current vectors C, and C, of these current data are shown in a chart of
trajectories of ice targets in the right-hand side. It is recognized from the figure that the
velocity of the ice is greater than that of the current under the ice even under a condition
of the weak wind. An attempt is made to draw a curve which superimposes the circumferential
velocity v of inertial cricle motion on the progressive current vextor C,=V (#), as shown in
the upperright-hand side of the figure. The resultant velocity is obtained as v+ V (¢) at its
maximum, while the shape of the resultant curve becomes more similar to the trajectory of

ice than the shape of the progressive current vector, C, itself.



