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Abstract

A new method of current measurement on shipboard by using acoustic Doppler log, can
describe a detailed current structure both in horizontally and vertically. In comparison with tradi-
tional GEK (Geomagnetic Electro Kinetograph), this method has several advantages of capability
to measure a current velocity, 1) without towing electrodes, 2) without change of ship’s course, 3)
at subsurface layers, and 4) in a shallow water region at depths of a few hundred meters, or in
low-latitude area near the magnetic equator.

In 1984 and 1985, current observations were made with the Doppler log system (130kHz, 3
beams) installed on S/V Takuyo as a ship speed meter. Obtained current profiles in each observa-
tion are reasonable. From such a good result, it is recognized that new method is useful and

would be widely used instead of GEK.
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Figure 1 Scattering of acoustic beam transmitted from
ship with the frequency f,.
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Figure 2 Plane view of three acoustic beams transmitted from ship
(a), and alignment of three radiators/receivers units mounted
on the bottom of ship (b). (from Furuno Electric Co., Ltd.,
1983)
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heading course

VW/G (current velocity)

\ghm

ship velocity )
relative to water

V@mpm
( ship velocity )
relative to the earth

Vw/a = Vshwa - Vsm;yw

Figure 3 Relations between the vectors denoting ship’s
velocities and current velocity.
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Figure 4 Schematic diagram of the current measurement system with Doppler log system, install-
ed on S/V Takuyo.
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Figure 5 A pair of acoustic beams with angles 8+A0 to the
vertical ; A# is deviation from the aligned angle 6.
Vh and Vv are horizontal and vertical components
of ship’s velocity relative to current velocity,
respectively.
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Figure 6 Surface current measured with GEK and Doppler log, by S/V Takuyo in her 1st
WESTPAC cruise.
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Figure 7 Direction and speed of current velocity measured with GEK () and Doppler log
(e, @), in the area shown in Figure 6.
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Figure 8 Horizontal distribution of temperature (°C) at a depth of 200m, and surface current
velocities (knots) measured by using Doppler log with navigation information given by
the Integrated Navigation System. Current measurement was made by S/V Takuyo in
from 19 to 21 March 1984, Temperature distribution is cited from the Quick Bulletin
of Ocean Conditions (No.7, 1984, Mar.14—Apr.4) published by the Hydrographic
Department twice a month.
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Figure 9 Surface current measured by using Doppler log together with Loran-C system (upper),
and temperature section (lower), along the line from 30° (NNE) to 210° (SSW)
across the Kuroshio south of Japan. Current measurements were made on April 14
and 15, 1984 by S/V Takuyo and temperature section is based on the Quick Bulletin
of Ocean Conditions No.8 (Apr.3—18), 1984.
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Figure 10 Surface current velocities obtained by the measurement system shown in Figure 4 ; observed
from February 8 to March 17 1985 by S/V Takuyo in her 2nd WESTPAC cruise.
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Figure 11  (Upper panel) current velocities at depths of about 10m (surface) and about 200m in
the area shown with broken lines in Figure 10 ; observation was made in from 18 to

22 February 1985.
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(Lower panel) east-west component of current velocity (knots)

to B in the upper panel; minus value (dotted area) denotes eastward flow.
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Figure 12 Surface current velocities obtained by the measurement system shown in Figure 4 ; observed
from May 26 to June 3 1985 by S/V Takuyo.
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