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To discover sites suitable for ocean-current power generation, we conducted a site selection by analyzing JCOPE2 reanaly-
sis data. Miyake Island was chosen for further consideration, and Acoustic Doppler Current Profiler (ADCP) measurements
were conducted from August 31 to September 2, 2010. The measured horizontal and vertical velocity profiles revealed con-
vergence of currents through a narrow passage between Miyake Island and a smaller island to the west. Such fine-scale
structures of the current field can only be detected through in-situ measurement. Therefore, we concluded that not only
reanalysis data but also in-situ observation and regional ocean modeling are crucial for feasibility study of ocean-current
power generation.

INTRODUCTION

Ocean renewable energy has been gaining more and more
attention recently (Pelc and Fujita, 2002). Preliminary assessment
based on a reanalysis current field (Kodaira et al., 2009) indi-
cated that ocean-current power generation around Miyake Island
is feasible. The feasibility study was done based on the avail-
able power resource, cost estimate of the energy converter and
platform, and the consideration of local demands. The relatively
shallow water depth of Miyake Island allows easier and more
cost-effective power plant construction than other sites in deeper
oceans. Furthermore, there are political and economic reasons to
support Miyake Island for the development of an ocean-current
energy power plant. Miyake Island experienced a volcanic explo-
sion in 2000, so local industries and businesses shall be politically
supported for the reconstruction of the island’s society. Because
the existing electricity supply system on the island is expensive
due to the cost of oil transportation and storage, the advantage of
introducing alternative energy to the island is apparent. Therefore,
among the five potential sites identified in our preliminary study,
Miyake Island was chosen for further study.

Ocean current speed used in the preliminary study is the Japan
Coastal Ocean Predictability Experiment 2 (JCOPE2) reanalysis
product developed at the Japan Agency for Marine and Earth
Science and Technology (Miyazawa et al., 2009). Because the
horizontal resolution of the JCOPE2 product is 10 km, the cur-
rent field in the vicinity of Miyake Island is not well resolved.
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To obtain ocean-current information at a higher resolution, we
conducted ship-based Acoustic Doppler Current Profiler (ADCP)
measurements from August 30 to September 2, 2010 around
Miyake Island.

A typical procedure to design an ocean power generator is to
first locate a potential site with a relatively coarse model, secondly
study the feasibility with a higher resolution model, and finally
deploy instruments to assess finer information to design the energy
converter. Guidelines for such a procedure have not been estab-
lished yet for the Ocean Current Power Generator. There are only
a few observational studies aimed to assess hydrokinetic energy
of the western boundary current (e.g., Duerr and Dhanak, 2010),
whereas those for the tidal current are abundant (e.g., Karsten
et al., 2008; Sutherland et al., 2007). In this paper, the current
field near an island, which is one of the potential sites for the
Kuroshio Current power generation, will be investigated from in-
situ ADCP measurement and satellite SAR image.

SITE SELECTION

The Kuroshio, which flows along the southern coast of Japan, is
known to take a bimodal path (Masuda, 1982). Once every decade
or so, the route drastically changes from the along-shore straight
path to the so-called large meander path. During the large mean-
der period, the Kuroshio circumvents certain near-shore regions
for months to a year. Therefore, long-term data that accounts for
the Kuroshio path variability, including large meander, is needed
for a site selection of the ocean-current power generator. We
made use of 15-year JCOPE2 reanalysis data that assimilates
satellite altimeter sea-surface height (SSH), and temperature and
salinity from various sources. The JCOPE2 reanalysis reproduces
both straight and meandering paths and enables us to evaluate
the influence of the Kuroshio bimodality on ocean-current power
resources.




