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Summary

If the ice field is considered as a highly viscous fluid, the internal ice stress R, by
an analogy with the viscous term in the Navier-Stokes equation, is given by

R=p1hK172U;, (1)

where p; is the ice density, 2 is the ice thickness, K; is the horizontal kinematic eddy
viscosity coefficient for ice, U; is the ice velocity and F? is the two-dimentional Lap-
lacian operator?®%.

Radar images and their analyses were used to determine the ice velocity off the
Okhotsk Sea Coast of Hokkaido. Figure 1 shows an example of a radar image of a
pack ice field. Characteristic points in the ice field, like polynyas, were used as targets
in tracing the drift of the ice field. The distribution of drift velocity obtained from
observations is shown in Fig. 2.

Assuming that the movement of the ice field near by the coast is a flow in a

logarithmic boundary layer, the drift speed is expressed by

U=Alnhz+B (2)
A=Uf¥/lk (3)
B=—Alnz,, (4)

where z, UT, £ and z, are respectively the distance from the coast, the friction veloc-
ity, the von Karmén constant and the roughness parameter, and A and B are determ-
ined by the least squares method. The coefficient of kinematic eddy viscosity of ice
is given by

Putting 2=0.4, U} and 2, are obtained from Eqgs. (3) and (4), as shown in Table 1.
Then in the boundary layer, Ki=04 z.

In a practical case of solving the equation of motion, K; outside of the boundary
layer is necessary. An assumption is made that K; outside of the boundary layer is
the same as that at the edge of the boundary layer. The thickness § of the boundary
layer is not determed exactly; however, § is of the order of U¥L/V;, i.e,

o~UTL/V:,
where Vi is the velocity outside of the boundary layer and L is the distance from the
leading edge where the boundary layer starts. Choosing Vi~10 cm/sec, U¥~1 cm/sec,

and L~10%cm, we have d~10"cm=100km. Therefore, substituting 107 for z in eq. (5),
K becomes of the order of 10° cm?¥/sec.



