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Summary

Flow-vectors of pack-ice were previously given by the tracing of singular points in
the ice-field on PPI photo-graphs of a sea-ice radar. In the case of open pack-ice, in
whick we are confused in the tracing of singular points, flow-vectors of such an ice-
field have, this time, been given as mean movements of floes in unit areas in the ice-
field.

An ice map is now given as digital data at grid points at equally spaced intervals
of about 1 nautical mile by the data processing of a sea-ice radar, in which levels of
radar echoes are converted into 4 bits {(decimal O through 15) at every grid point.

A flow-vector as the mean movement of floes in an unit area in an interval between

time #, and ¢, is given by the origin of the unit area and the position which takes the
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maximum value of 2-dimensional cross-correlation between data in the unit area at #
and data in the same area at %,.

A procedure which computes the 2-dimensional cross-covariance C[0: M, —N: Nj
between 2-dimensional arrays X, Y[1: P, 1:Q] is as follows:

Procedure Covariance 2 (X, Y) Upper bounds: (P, Q)
Result: (C) Lags: (M, N);
value P, Q, M, N; integer P, Q, M, N; array X, Y, C;
begin integer i, j, p, q; real T,
for 7: =0 step 1 until M do
for j: =—N step 1 until N do
begin T: =0;
for p: =1 step 1 until P—: do
for ¢q: =if j<O then 1—; else 1 step 1
until if ;<0 then Q else Q—; do
T: =T+XIp, ql* Yp+i, g+l
Cli, jl: =T/(P—dlQ—ABS(j)
end
end Covariance 2

Original data have been normalized so that {X),,=<{Y>,,,=0, where { >, , des-
ignates an average taken over all P, Q values of p,q. The cross-covariance CIZ,j] over
a lag-range, say 0LiLM, —NLj<LN, is computed by

Covariance 2 (X, Y, P,Q, M, N),
then C{i, j] over a minus 7 range, say —M«Li£L0, —N<Lj<N, is computed by
Covariance 2 (Y, X, P,Q, M, N).
Maps of the flow-vectors given by the data at 10:00~16:08 and 16:08 ~ 20: 57,

Mar. 5, 1974, in Abashiri are shown in Fig. 5. These patterns of flow exactly cor-
responded to changes of wind speed and direction on the day.



