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Direct measurement and re-evaluation of volume transport of the Tsushima Warm Current off western Hokkaido,

Japan
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Yoichi, Hokkaido, 046-8555,
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To precisely evaluate the volume transport and velocity of the Tsushima Warm Current in the western Hokkaido Japan Sea,
we conducted direct current measurements using one-mooring with three instruments at three depths at three points (M1:
1998-1999, M2: 1999-2000, and M3: 2001-2002) in the Tsushima Warm Current area. The comparisons between the current
velocities observed by the current meter and geostrophic calculation showed a good relationship in the absence of
extraordinary sea conditions such as a passing mesoscale eddy. Deep currents approximately 2100 m at the M1 and M3
mooring points showed a dominant northward current, and the annual mean velocity was 7.5 cm/s and 1.7 cm/s at M1, and
M3, respectively. A weak westward current was observed at M2. The underestimation of volume transport above the reference

level (500 m) caused by these deep currents was approximately 1.1 Sv .
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Fig.1 Location of the periodical observation, three mooring points and sea bottom topography.
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Fig.2 Vertical distributions of long-term (1988-2003) mean temperature and currents measuring points on the J4-Line.

Table 1 Basic mooring point characteristics and statistical results.

Mooring Latitude Longitude Instrument Bottom Date Mean(cm/s) Variance(cm?/s?) CM-S/N
degreeN degreeE depth(m) depth(m) N-Scomp. E-Wcomp. N-Scomp.E-Wcomp.

M1 42-30.0N 139-02.0E 250 3400 9-Jun-1998 6.3 -1.0 26.0 24.0 S/N10046
600 8-Jun-1999 5.6 -0.8 11.1 7.1 S/N10047
2100 7.5 -0.8 8.0 1.6 S/N11511

M2 42-30.2N  137-46.6E 500 3700 20-Oct-1999 0.2 -0.7 7.5 7.6 S/N10046
1100 24-Aug-2000 0.0 -0.4 1.7 2.0 S/N10047
2100 0.2 -0.4 1.7 2.2 S/N11511

M3 42-41.1IN  139-39.3E 100 3200 5-Jun-2001 10.6 1.0 245.5 215.9 S/N10046
450 11-Jun-2002 2.0 0.6 6.4 3.7 S/N10047
2200 1.7 0.0 3.4 1.1 S/N11511
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Fig.3 Spectra(a) and rotary spectra (b) of the observed current velocity at M1 (depth 600 m) during from June/1998 to

June/1999.
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Fig.5 Monthly changes in the 30day average velocity of the observed north-southward current at three layers at M1 (a), upper

layer at M3 (b), and middle and lower layers at M3 (c).
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Fig.6 Stick diagram of the M1,M2, and M3 mooring points using a 48-hour tide-killer filter and plot at time 00:00 of a day.
Inverted triangles plotted in the middle layer indicates the date of oceanographic observation for computation of

geostrophic velocity at the M1 and M3 mooring points.
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Fig.7 Relationship between the geostrophic and direct measurement current velocities at 250 m with reference to 600 m at M1
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and mooring point of M3 (A).

Fig.8 Temperature distributions at a depth of 100 m based on observations of the Kaikyou-Sokuhou by the HRO Fisheries
Research Institute during June to October in 2001. Triangles indicate the mooring position of M3.
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