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Abstract

In order to establish an analysis method for Autonomous Ocean Vehicle (AOV) based on wind-driven

current, we attempted to analyze data obtained in the coastal waters of Miyakojima. At first, we analyzed

the current velocity observed by AOV using the applicable method for short-time and mobile

observertional data. As a result, we indicated that the residual current velocity in some cross sections have

a spiral structure. Furthermore, we analyzed the data based on the Ekman boundary equation and

estimated a vertical profile for the vertical eddy viscosity coefficient, which is a significant parameter from

a computational fluid dynamics perspective.
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Photo 1. Autonomous Ocean Vehicle (AOV).
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Fig. 1. Observation area (upper) and track of AOV
Gurukun during the observation (lower).
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Fig. 2. Time series plot of eastward (positive values)
and westward (negative values) current velocity
observed by AOV Gurukun. Blue, red, and
yellow solid line represent current velocity at
the depth of 7, 8, and 9 m, respectively.
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Fig. 3. Time series plot of wind speed (black solid line)
and direction (brown solid line) observed by
AOV Gurukun.
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Fig. 4. Time series plot of eastward (positive values)
and westward (negative values) current velocity
at the depth of 10 m. The upper figure represents
observational (blue solid line) and total (orange
solid line) current velocity; total current velocity
is sum of mean, diurnal and semidiurnal current
velocity. The lower figure represents
observational (blue solid line), mean (red solid
line), diurnal (gray solid line) and semidiurnal
(yellow solid line) current velocity.
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Fig. 5. Time series plot of northward (positive values)
and southward (negative values) current
velocity at the depth of 10 m. The upper figure
represents observational (blue solid line) and
total (orange solid line) current velocity; total
current velocity is sum of mean, diurnal and
semidiurnal current velocity. The lower figure
represents observational (blue solid line), mean
(red solid line), diurnal (gray solid line) and
semidiurnal (yellow solid line) current velocity.
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Fig. 6. Three-dimensional and 2-dimensional hodograph
of residual current on the cross section at 19:00,
15 February 2020 (left) and at 23:00, 15
February 2020 (right). Values indicate depth.
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