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Summary

Measurements were made of three-dimensional current regime in the frictional boundary
layer under landfast ice in southeast Hudson Bay during the ice-melt season in 1988. The
experimental site was located about 15km offshore of the mouth of the Great Whale River
(Figure 1).

For this purpose a three-dimensional ultrasonic current meter (Union Engineering Ltd.,
Minilab Model SD-10) was installed on a frame fixed to the ice (Figure 2). The instrument
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could traverse vertically from the ice-water interface down to the boundary layer depth of
1m beneath the 1-m thick flat ice. During this experiment, measurements were taken at
fixed depths between 35 and 107.5cm from the bottom surface of the ice. Time series of
current observations were collected for about 5 to 45 min at the desired depth.

Shown in Figure 3 are the time series records, (u, 2, us), representing the two horizontal
axes, and vertical fluctuations, respectively, which have been digitized at the rate of 20 Hz
after analog output signals were low-passed through a 10 Hz filter, as well as those of the cross
products of #; and us.

The water column at the experimental site consisted of both a 1~1.5m thick homogeneous
fresh water plume layer (about 2% in salinity) from the Great Whale River and an underlying
denser sea water layer below a sharp pycnocline {Figure 4).

Summarized in Table 1 are the mean current speed, drag coefficient (at a depth of 1 m)
and turbulence level. The drag coefficient and turbulence level are shown as a function of
the current speed in Figures 5 and 86, respectively. It is seen that the drag coefficients (10*C))
are scattered from 0.13 to 7.42 in a range of current speeds between 2.1 and 6.0 cm/s.

The turbulence level is shown as a function of depth in Figure 7. It can be seen that
the turbulence level is almost constant with depth, except for two higher values. Furthermore,
Figure 8 shows that a good correlation exists between the drag coefficient and the downflow
turbulence level. This relationship suggests that measurements of only the downflow turbulence
level are required to estimate the drag coefficient, rather than being calculated theoretically

from measurements of three-dimensional current regime and the eddy correlation method.



