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Interannual Variations of the Tsugaru Gyre

Yutaka ISODAY and Kouji SUZUKI?

Abstract

The question of what establishes the Tsugaru gyre has troubled oceanographers even now. We focused on
yearly change in a location of its gyre center, i.e., onshore or offshore, through the analysis of thermal maps at the
depth of 100 m from 1968 to 1995. It is found that, in the year when a center of gyre formed offshore, the gyre

slowly develops in the period from June to August.
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Fig. 1. The coastal-mode and gyre-mode of the Tsugaru
Warm Current (adapted from Conlon, 1982)
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Fig.2 Examples of the Tsugaru gyre at (a) October 1987

and (b) October 1993. These maps are horizontal
distribution of water temperature at the depth of 100 m.
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Fig.3 Raw data made by this study. (a) Longitude of
eastern end of 5°C isothermal and (b) water tempera-
ture of a gyre center. These are values east of the
Tsugaru Strait and at the depth of 100 m. Symbols @
and O in Figure (a) denote that a center of gyre
locates offshore and onshore, respectively. Although
symbol X indicates the location of 5°C isothermal, it
does not indicate eastern end of the gyre.
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Fig. 4 Seasonal variations of (a) longitude of eastern end

Anomaly of longitude of eastern end
of 5C isothermal

Anomaly of water temperature
of a gyre center("C)

of 5°C isothermal and (b) water temperature of a gyre

center. These values are averaged during 28 years.
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Fig. 5 Interannual variations for the anomalies of (a)

longitude of eastern end of 5°C isothermal and (b)
water temperature of a gyre center. Symbols @ and O
in Figure (a) denote that a center of gyre locates
offshore and onshore, respectively and the solid line
shows their annual mean value. The dashed line in
Figure (b) shows annual mean value of water tempera-
ture of a gyre center.
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Fig.6 Same as Fig. 5(a), but used data at the period of (a)
March to May, (b) June to August and (c) September
to November.
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Conlon, D.M. (1982) On the outflow modes of the

Tsugaru warm current. La Mer, 20, 60-64.
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