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ABSTRACT

A large buoy has been developed to obtain the accurate sea data on ocean waves and the current for use in evaluating
the accuracy of an ocean radar system. Displacement of the buoy is 70 t, it has a 9-m diameter, and it is now moored
near the Okinawa Islands (southwestern Japan) in an area of the sea 1450 m deep. This area is world-famous because it
suffers from many strong typhoons every year, and it is the best location to study waves. With this buoy system, waves
are reproduced using the measured heave of the buoy and its response function obtained from theoretical calculations, and
evaluation is made by model experiments in the wave tank. This report presents results of the theoretical calculations, model
and field experiments and discusses their accuracies.

INTRODUCTION

A variety of remote sensing tools is housed in artificial satel-
lites, which are very useful for monitoring the global environ-
ments. Sensors and software for measuring water temperature,
wind velocity, current velocity, wave height and chlorophyll on the
sea surface have been developed and installed on these satellites.
Remote sensing using artificial satellites is most effective in its
breadth and simultaneity, but it must be calibrated by direct mea-
surements. Ocean engineers have been charged with developing
vehicles and buoys for these direct measurements (Koterayama
et al., 2000).

The wave radar system is a very useful tool for the measure-
ment of waves over a wide area with real-time observation, but it
still lacks a method to check its accuracy. The Okinawa Subtrop-
ical Remote-sensing Center is developing a new high-frequency
ocean radar system called Long Range Ocean Radar (LROR)
(Fujii et al., 1999). LROR is a kind of Doppler radar using an HF
radio wave; it has the capability to monitor a broad area of the
ocean surface, surface currents, waves, etc. LROR has been fixed
in Yonaguni Island and Ishigaki Island. This area is noted for the
serious typhoons which hit every year. It has been very difficult
to measure waves in the open ocean during a typhoon, and there
are not many accurate measurements. LROR is eagerly expected
to give new findings.

The ocean surface measurement using HF ocean surface radar
is based on electromagnetic backscattering from ocean surface
waves (Crombie, 1955; Barrick, 1972; Barrick et al., 1974;
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Stewart and Joy, 1974). The first HF ocean surface radar sys-
tem was developed in the United States (Barrick et al., 1977). In
Japan, the Communications Research Laboratory (CRL) has been
involved in the research and development of the HF ocean sur-
face radar system. More than 20 experimental observations have
been made in collaboration with various institutes and universities
since 1989 (Nadai et al., 1997, 1999).

The authors are developing a wave observation buoy to cali-
brate LROR. A small-wave rider buoy for wave measurements is
very popular, inexpensive, easy to handle and accurate for small
waves, but it is difficult to use in measuring large waves in a storm
because its buoyancy is inadequate to keep it on the sea surface
against the strong tension from the mooring line. The safety of
the buoy system is most important. The focus of this paper is on
the verification of the safety of the midsized platform that is to
be moored in the deep ocean.

In order to study the greenhouse effect, oceanographers want
to have a comprehensive buoy system, which can measure biolog-
ical, chemical and physical properties in the upper ocean mixed
layer; the data obtained can be sent to laboratories in real time.
Due to the large number of measurement items, the displacement
of the platform has reached about 500 t; plans are for it to be
moored in the North Pacific at a depth of 5000 m. The wind
and wave conditions in that area of the sea are very severe, and
safety precautions on the platform, including mooring lines, are
essential.

The authors have already carried out the model experiments and
numerical simulations on the motions and mooring tensions of
the ocean observation platform for the design of the mooring sys-
tem and platform. As the results of numerical simulations showed
good agreement with those of the experiments (Koterayama et al.,
2000), the authors are confident of its safety, but still the design
has not been realized because the reviewers of the project’s financ-
ing did not believe in the reliability of an unmanned platform
moored in mid-ocean. The authors must verify the safety of
the well-designed buoy system by carrying out field experiments
through the use of a midsized buoy system.




