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Direct Measurements of Horizontal Divergence in the Surface
Layer of the Subarctic Open Sea in Summer

Tori TaANARA*

Abstract

Direct measurements fo horizontal divergence were made by the use of
drifters in the surface layer of the Subarctic open sea on July 30, 31 and August
4, 1978 on board Hokusei Maru: a training ship of the Faculty of Fisheries,
Hokkaido University. The oceanographic condition which had shown a two-
layered like structure with a seasonal pycnocline during measurement is considered
to be the most important factor for the horizontal divergence at the measurement
site. The main feature of the horizontal divergence measured is decomposed into
two parts; one has a periodicity of about 1.5 to 4 hours and the other is a linear
trend in a wide range. The magnitude of the horizontal divergence of the former
which is well explained by internal wave is about £3x10-% sec—?, and that of the
latter is about 0.1 to 1X10-5 sec~*. The magnitude of measurement error of the
horizontal divergence is estimated by statistical consideration.
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Fig. 4 Trajectories of the ship drift, the drift net and the center of gravity of drifters.
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ten minutes, and those shown on this figure are averaged vectorially during the
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Fig. 5 Movement of drifters relative to Hokusei Maru.
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Table 1 Summary of observations by the use of drifters.

Date Duration Q*: S.d.*2 Mean s.d.
(min) (x 10~5%sec1) (km?) (km?)

July 30, 1978 0— 50 —4.17 0.0185
70—120 4. 57 0. 0429
120—160 —0.16 0. 0089
160—190 3.60 0.0121
190—230 —2.56 0. 0045
230—290 2.76 0. 0093

0—290 1.11 0.0160
July 31, 1978 0— 30 —4.70 0.0238
141—270 5.47 0.0161
274—365 -3.17 0.0154
370—454 5.23 0.0184

0—454 1.04 0.0184
August 4, 1978 0—30 —2.24 0.0138
114—230 1.93 0.0389
240—340 —-3.29 0.0293

0—340 0.10 0.0273

*1) Horizontal Divergence
*2) Standard deviation of surface area enclosed with drifters. See text.
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