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3-2 April 30 16:44 0.03 272 2.2 0.169 0.033 0.040
3-3 April 30 16:50 0.13 262 3.3 0.100 0.021 0.031
3-4 April 30 16:55 0.33 263 4.7 0.082 0.001 0.028
3-5 April 30 17:01 0.68 271 3.5 0.067 0.023 0.021
3-6 April 30 17:07 1.18 325 2.2 0.001 0.216 0.043
3-7TA April 30 17:13 1.68 347 3.2 0.007 0.040 0.019
3-7B April 30 17:16 2.18 340 3.5 0.002 0.047 0.013
3-8 April 30 17:18 2.18 348 4.4 0.014 0.093 0.019
3-9 April 30 17:24 2.68 351 4.3 0.044 0.114 0.035
3-10 April 30 17:29 3.18 353 5.4 0.055 0.116 0.025
3-11 April 30 17:35 3.68 26 6.4 0.129 0.210 0.031
3-12 April 30 17:43 4.18 24 7.0 0.048 0.225 0.033
3-13 April 30 17:49 3.68 20 6.2 0.058 0.163 0.022
3-14 April 30 17:54 3.18 358 4.8 0.045 0.079 0.022
3-15 April 30 18:00 2.68 335 2.8 0.102 0.238 0.034
3-16 April 30 18:06 2.18 309 2.5 0.084 0.237 0.077
3-17 April 30 18:11 1.68 276 3.2 0.123 0.099 0.064
3-18 April 30 18:17 1.18 263 4.8 0.133 0.030 0.062
3-19 April 30 18:23 0.68 254 6.1 0.080 0.004 0.050
3-20 April 30 18:28 0.33 249 5.0 0.113 0.009 0.044
3-21 April 30 18:34 0.13 258 4.2 0.140 0.023 0.044
3-22 April 30 18:39 0.03 263 3.0 0.170 0.028 0.050
6-2 May 01 17:38 0.03 280 1.8 0.167 0.048 0.061
6-3 May 01 17:43 0.13 269 2.7 0.096 0.040 0.027
6-4 May 01 17:50 033 259 3.4 0.079 0.057 0.022
6-5 May 01 17:55 0.68 263 3.8 0.066 0.020 0.023
6-6 May 01 18:00 1.18 277 3.4 0.074 0.032 0.027
6-7 May 01 18:06 1.68 286 3.3 0.039 0.037 0.029
6-8 May 01 18:11 2.18 313 2.8 0.066 0.088 0.043
6-9 May 01 18:16 2.68 326 1.6 0.038 0.116 0.041
6-10 May 01 18:21 3.18 313 0.7 0.111 0.222 0.065
6-13 May 01 18:36 3.68 330 1.5 0.006 0.227 0.044
6-15 May 01 18:47 2.68 342 2.8 0.020 0.055 0.011
6-16 May 01 18:53 2.18 302 3.1 0.024 0.072 0.026
6-17A May 01 18:58 1.68 281 3.8 0.046 0.047 0.030
6-18A May 01 19:03 1.18 293 3.7 0.071 0.061 0.061
6-19A May 01 19:08 0.68 276 4.8 0.054 0.028 0.037
6-20A May 01 19:14 0.33 262 4.6 0.061 0.029 0.037
6-20B May 01 19:16 0.33 266 4.4 0.079 0.051 0.043
6-21 May 01 19:18 0.13 271 3.7 0.091 0.025 0.032
6-22 May 01 19:23 0.03 272 2.6 0.151 0.012 0.032
* EST: Eastern Standard Time (§#EH#R;)
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Summary

Measurements were made of three-dimensional current regime in the frictional boundary
layer under landfast ice in the southeast Hudson Bay from the last day of April to the first
day of May 1989. The experimental site was located about 20 km offshore of the mouth of
the Great Whale River (Fig. 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 (Fig. 2). The instrument
traversed vertically from the ice-water interface down to a depth of about 4 m beneath the
1.3 m thick flat ice. During this experiment, measurements were taken at fixed depths between
3 and 418 cm from the bottom surface of the ice. Time series of the current regime, ranging
from about 3-min to 9-hours in length, were cellected at the desired depths. Shorter records
were used to calculate turbulence intensities (61/U, ¢5/U, 05/U). Time series of 10-min moving
averaged currents and momentum fluxes were recorded on a data logger after analysis (Fig. 3).
Longer records of current speeds and momentum fluxes were sampled at a fixed depth of
1.98 m (Fig. 6).

The upper 10 m layer of the water column at the experimental site was well mixed with
a salinity of 27.8%c and a temperature of —1.5°C.

Summarized in Table 1 are the mean current speeds and directions, and turbulence
intensities. The current direction was almost constant over the 1.5m deep layer below the
ice bottom.

The turbulence intensity is shown as a function of the current speed in Fig. 4. The values
of ¢,/U are scattered from 0.001 to 0.170 in a range of current speeds between 0.7 and 7.0
cm/s. The values of the vertical turbulence intensity, a3/ U, are less scattered than those of the
horizontal ones, 6,/ and ¢,/U. Comparison with data collected in 1988 at the almost same
site? is also shown. The currents ranged from 2 to 6 cm/s.

The turbulence intensity is shown as a function of depth in Fig. 5. The turbulence
intensity, ¢,/U, decreases with the depth down to about 1.5 m. Thereafter, it increases gradually
with the depth. This suggests that the thickness of the skin frictional boundary layer was
about 1.5m. This is further substantiated by the almost constant current direction over the
1.5m layer, as described above. Comparison with data collected in 1988 at the almost same
site? is also shown. The depths ranged from 0.35 to 1.075 m.

Shown in Fig. 7 is the power spectrum of momentum flux {~uw) of the data plotted
in Fig. 6. There are some peaks in the spectrum at wave numbers of 11, 19 and 22, which
correspond to about 47, 27 and 23 min, respectively.



