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Summary

Distribution and movement of an ice field off the Okhotsk sea coast of Hokkaido were
observed, using a sea ice radar network. Pack ice is moved mainly by the wind and ocean

current. But the ocean current under ice floes in winter has not been measured. Ocean
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currents 4 and 8 nautical miles off Mombetsu were measured in winter of 1977. Characteristic
features on radar images serve as targets for tracing ice fields in the measurement of drift
speed. The present paper discusses characteristics of pack ice movement and effects of wind
and ocean current on ice drift in 1977.

Figures 2 (a) and (b) show variations in speeds of the ice drift and ocean current at the
points 4 and 8 nautical miles off Mombetsu, respectively, along with the wind speed observed
at Mombetsu. It is found that the ocean current changes cyclically, that the residual current
runs southeastward along the coastline, and that the current speed increases soon after Feb.
20. It is shown that pack ice also moves southeastward throughout the sea ice season and
that ice moves very little for the duration from Feb. 6 to 19, during which the concentration
of pack ice was highest. It is reasonable to divide the sea ice season into three periods, i.e.
increasing period (Jan. 20 to Feb. 5), stable period (Feb. 6-19), and decreasing period (Feb.
20 to Mar. 10). Figures 1 (a)-(c) show the typical radar images in each period.

Characteristics of ice movement in each period are as follows:

(a) Increasing period: It is shown that the parallel component of drift speed increases
with increasing distance from the shore and cross-correlation coefficients of ice drift are fairly
high ; because the ice field has the loose concentration in this period, it is so easy to move
that the highest drift speed is observed; the correlation between speeds of the ice drift and
ocean current is so good that it seemed the ice movement is influenced mainly by the ocean
current and secondly by the wind.

(b) Stable period: Movement of the ice field is so little that the ice field becomes dense
and ice is restrained by collision of ice masses; ice floes 4 nautical miles off the shore show
almost no movement, while it is seen that fast shore ice extends as far as 4 nautical miles.

(c) Decreasing period: All of the cross-correlation coefficients of ice drift are above 0.8;
the parallel component of ice drift has the maximum value 8 nautical miles off the shore and
gradually decreases with increasing distance; the fact shows that the Soya warm current
recovers itself in this period; correlation coefficients are greater between speeds of the ice
drift and wind than between speeds of the ice drift and ocean current; so the pack ice leaves
from the shore mainly by the off-shore wind, which is predominant in this period.



