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Summary

If the ice field is considered as a highly viscous fluid, the internal ice stress R, by analogy

with the viscous term in the Navier-Stokes’ equation, is given by

Ro Ky U, (1)
where K; is the horizontal kinematic eddy viscosity coefficient for ice, U is the ice velocity
and F? is the two-dimensional Laplacian operator. Therefore, the value of K; becomes as

an important question.

To determine the value of Kj, radar images and their analyses by two different manners
were used.

First, by assuming that the movement of a pack ice near the coast is similar to a flow

in a logarithmic boundary layer, the drift speed is expressed by

U =Alnz+B (2)
A = Uxk } 3
B= ~Alng (3)

where z, U, k and 2, are the distance from the coast, the friction velocity, the Karman
constant and the roughness parameter, respectively. The coefficients A and B are determined
by the least squares method. Finally, K; in the boundary layer is given by
Ki=kU*=z. (4)
Second, the neighbor diffusivity was calculated for the estimation of K;. The neighbor
diffusivity F'(L) is defined by
F(Ly) = (Li— Lo}/2T, (5)
where L, is the initial separation at time ¢=0 and L, is the separation at t=7, and the bar
denotes mean of all pairs which have the same L.
Although both K; and F(L) have the same dimension, it is clear that in general they
are not comparable with each other because both are functions of different variables and are

defined by different equations. However, only in certain special cases it is possible to argue
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from the magnitude of one to that of the other. After Richardson (1926), when F(L) is
independent of L, then F(L)=2 K;; when the 4/3 law holds, F(L)=3.03 K;. Therefore, it
can be expected that F(L) and K; have the same order of magnitude.

Radar observations were carried out every three hours. Figure 1 shows the tracks of
movement of representative targets in radar images. The typical result of the distribution of
drift velocity is shown in Fig. 2. Table 1 shows values of U* and z, obtained from egs. (2)
and (3) by putting £=0.4.

Because UF was 2~3 cm/sec, we can take K; and 2z to be approximately of the same
order :

Ki ~Z.
Then, if we take several tens of kilometers as the representative scale of 2,
K; ~ 10° cm?/sec .

Figures 3, 4 and 5 show the typical results of F(L) when the diffusion time T is 3,
18 and 36 hours respectively. The magnitude of F(L)is 10°*® cm?sec when L is of the order
of several tens of kilometers. Figure 6 shows a relation between the variance ¢® and diffusion
time T,

0'2 = (Ll — Lo)z .

The value of ¢? increases with time at a power 3 in the region over 24 hours. This is equiva-
lent to say that the power 4/3 law holds at T of more than 24 hours. However, from the
straight line in Fig. 5 it is clear that the data points fit the power 2 slope line.

Figure 8 presents another example of F(L) with the diffusion time of 24 hours. The
power 4/3 law is seen locally in the figure, but generally the slope is apparently smaller than
4/3. Therefore, it is not obvious whether the power 4/3 law holds or not in the ice field.
But the power relation between one and two is expected to exist.

According to these results, the kinematic eddy viscosity coefficient K; obtained from the
use of the logarithmic boundary layer theory and the neighbor diffusivity F (L) show almost
the same order of magnitude. Then, it can be concluded that in case of the scale of several
tens of kilometers K; has the order of 10° cm?/sec, and in case of the scale of several hundreds

of kilometers K; has the order of 107 cm?/sec.



