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Summary

The Reynolds wind stress over snow-covered frozen Lake Saroma on the Okhotsk coast
of Hokkaido (Fig. 2) was measured in February 1976 simultaneously by the following three
methods: 1) the direct force measurement, 2) the eddy correlation method. 3) the velocity
profile method.

The arrangement for the first method is schematically shown in Fig. 1. Three steel wires
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link the axle O of an ice disk floating in a circular pool to three tensiometers fixed at three
points A, B and C outside the pool. It can be shown that the time averaged wind force F
on the disk is approximately given by Eq. (1), where F4, sF and Fc are time averaged tensions
of the respective wires and na, ns and n¢ are unit vectors of directions OA, OB and OC at
an arbitrary moment. The Reynolds stress is calculated from F by Eq. (2), where R is the
radius of the disk. In the actual case, R was 400 cm. Spring balances were used as tensi-
ometers, which were read every 10 seconds for 16 minutes (Run # 1) and every 5 seconds for
15 minutes (Run #2). The results are shown in Table 1. Good agreements between the
observed wind directions and the calculated force directions in Table 1 may give some justi-
fication of the method.

For the second method, an ultrasonic three-component anemometer, KAIJO-DENKI PAT-
311, was set at a height of 77 cm above the ice surface near the pool. Its outputs were
continuously recorded on magnetic tapes and later digitized at a rate of 20 samples per second
to be fed to an electronic computer to calculate the time average of the product of the hori-
zontal and vertical fluctuations from the mean wind velocities, #’w’, from which the Reynolds
stress is given by Eq. (3). The results are shown in Table 2.

As for the third method, wind profiles were measured with cup anemometers at heights
of 25, 51.5, 81.5, 121.5 and 217 cm above the ice surface. When the mean velocities at each
height satisfy the logarithmic law, Eq. (4), the Reynolds stress can be calculated from Eq.
(5). where the Karman constant % is taken as 0.4. Besides the two simultaneous measurements,
several measurements were made by this method for the duration length of 5 to 18 minutes.
All wind data satisfying Eq. {4) are analysed and shown in Table 3.

It is seen from the tables that the values of the Reynolds stress by the first method
agree fairly well with those by the second method, while the third method gave a little higher
values. To make the values by the third method agree with those by the first or the second
method, one should choose % as 0.32 to 0.38 instead of 0.4.

Similar measurements were also made in March 1977, whose data is now under analysis.



