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Velocity Profile of the Kuroshio Measured with Shipborne ADCP t

Yutaka MICHIDA*
Abstract

Velocity structure of the Kuroshio in East China Sea and south off Japan is investigated by analysing
ADCP data for the period from 1985 to 1990.

By analysing the ADCP data obtained along two meridional regular observation lines, it is shown that
the horizontal structure of the Kuroshio south off Japan has big difference by the location of the
Kuroshio axis ; in the cases when it flows closer to the coast and when it does far south from the coast.
In the former cases, horizontal structure of the eastward velocity decreases rapidly with its distance
from the Kuroshio axis onshoreward, and slowly offshoreward, that shows an asymmetric profile. In
the latter, on the other hand, it shows rather symmetric.

By calculating gridded mean velocities, vertical profile of the Kuroshio current is proposed that the
vertical shear down to 200m is almost linear in the region south off Japan, and the speed at 200m there

is approximately half of the surface current.
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Fig. 1

140B

Location of ADCP observations in the Kuroshio region south off Japan obtained onboard survey vessels

Takuyo and Shoyo from 1985 to 1990. Approximately one fourth points of observations are plotted.
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Table 1 ADCP observations across the Kuroshio
off Shikoku.
No Vessel Date Principal Observation layers(m)
1 Shoyo 1986. 6. 4- 6. 6 10 30 50
2 Shoyo 1986.10.22-10.24 10 30 50
3 Shoyo 1987, 5.14- 5.16 10 30 50
4 Shoyo " 1987.10.31-11. 1 10 100 150
5 Shoyo 1988. 3. 9- 3,10 10 30 55
6 Shoyo 1988. 5.23- 5.24 10 30 55
7 Shoyo 1988.10. 6-10.28 10 30 55
8 Takuyo 1985, 3.11- 3.13 10
9 Takuyo 1986. 3.11- 3.13 10
10 Takuyo 1986.10.14-10.15 10 50 100 200
11 Takuyo 1987. 3. 9- 3.11 10 50 100 200
12 Takuyo 1990. 3. 8 3. 9 10 50 100 200

Table 2 ADCP observations across the Kuroshio
off Omae-saki.

No Vessel Date Principal Observation layers(m)
1 Shoyo 1986. 5.31- 6. 2 10 30 50
2 Shoyo 1986. 8.23- 8.24 10 30 50
3 Shoyo 1986.11.12-11.13 10 100 200
4 Shoyo 1987. 5.12- 5.13 10 30 50
5 Shoyo 1987.11. 2-11. 4 10 100 150
6 Shoyo 1988. 3. 5- 3. 7 10 30 55
7 Shoyo 1988. 5.19- 5.21 10 30 55
8 Shoyo 1988.10.29-10.31 10 30 55
9 Takuyo 1985, 3.15- 3.17 10
10 Takuyo 1986. 3.14- 3.16 10
11 Takuyo 1987. 3.12- 3.14 10 50 100 200
12 Takuyo 1990. 3.10- 3.12 10 50 100 200
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Fig.2 Velocity profiles of the east-west compo-
nents of the surface (10m) currents across
the Kuroshio along the observation line off
Shikoku. a) Seven profiles observed onboar-
d S/V Shoyo. b) Five profiles onboard S/V
Takuyo.
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Fig.3 Typical velocity profiles of the east-west
components of the Kuroshio for the surface
(thick solid lines), 30m (thin solid lines) and
50m (dashed lines). a) For a case when the
Kuroshio axis was located close to the coast
(for No.1 observation in Table.1).b) For a
case when the axis was located offshore (for
No. 2 in Table.1).
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Fig.5 As in Fig. 2 except that the observation
line is off Omae-saki. a) Eight profiles obser-
ved onboard S/V Shoyo. b) Four profiles
onboard S/V Takuyo.
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Fig.6 Averaged velocity field for 1 x 1 degree
grids, for the surface (10m), 50m, 100m and
200m later (from the top to the bottom).
The velocity scale is drawn in the top left
corner of each panel, where the length of
each shaft from the center indicates 1 knot.
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Fig.7 Distribution of the velocities in the sub-

surface layers relative to the current direc-
tions in the surface layer for the 2.5 x 2.5
degrees grid which covers the Kuroshio edge
off Shikoku (32.5-35.0°N, 132.5-135.0°E),
for a) 50m b) 100m and ¢} 200m layer.
Mean values (large solid circles) and stan-
dard deviations for the same and perpendic-
ular direction of the surface current (thin
cross lines) are shown with their units in

knots.
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calculated with the method same as for Fig.
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to the mean value as indicated with the scale
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Fig.9 Normalized velocity profiles of the east-

west components of the surface (10m) cur-
rents across the Kuroshio along the observa-
tion line off Shikoku. Velocity values are
normalized by the value and the position of
the maximum velocity for each observation
case. a) Cases when the Kuroshio axis is
located close to the coast, north of 32°30'N
and b) when it is located offshore, south of
32°30°'N.
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Figl0 As in Fig.9 except that the observation |
line is off Omae-saki. a) Cases when the
Kuroshio axis is located close to the coast,
north of 32°30’N and b) when it is located
offshore, south of 32°30’N.
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Fig.11 Averaged profile of the normalized veloc-

. ity of the Kuroshio (thick solid line), its
satandard deviation (thin solid line) and the
profile of dynamic height calculated by inte-
gration of the averaged velocity (dashed
line), for a) when the Kuroshio axis is locat-
ed close to the coast off Shikoku (for Fig. 9
a)), b) when the Kuroshio axis is located
close to the coast off Omae-saki (for Fig.10
a}) and when the Kuroshio axis is located
offshore off Omae-saki (for Fig.10b)).

The velocity scale is selected as that the
maximum value of the normalized velocity

for each case in Fig. 9 and 10 is to be 1.

Table 3 The locations of half velocity and counter
current of the Kuroshio.

Location of Half Velocity Counter current

the Kuroshio Coastward  Offshoreward  Coastward  Offshoreward

(degree) (degree)

off Shikokoku 0.142 0.431 0.240 1.796

(Coastal)

off Omae-saki 0.118 0.498 0.450 1.236

(Coastal)

off Omae-saki 0.485 0.453 1.609 1.188

(offshore)
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Fig.12 Application of Weible distribution to the

averaged velocity profile of the Kuroshio off
Shikoku.
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layers are normalized values as that the

velocity at 10m be 1.0.
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