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Preliminary design of deep-sea surface buoy system
for ocean mixed layer experiment*

Wataru KOTERAYAMA**, Shinjiro MIZUNO** and
Hisashi MITSUYASU**

Abstract: A long term measurement of the water temperature in the upper mixed layer of
the ocean is essential for the investigation of the underwater weather, atmospheric weather
and the interaction between them. The surface buoy system is not so reliable as the sub-
merged buoy system, because it is sometimes damaged in collision with ships. Observations
by using research vessels can not be long term ones. The water temperature just under the
sea surface is difficult to measure with the submerged buoy system. The surface buoy system
should be a unique tool despite technical difficulties. In this paper a preliminary design of
a buoy system for measuring the water temperature in the upper mixed layer of the ocean
is attempted. All possible efforts are exerted to make the buoy system light-weighted and
easy to handle on board a vessel. Three types of system are investigated and finally a system,
which is the simplest one, is adopted because of its toughness in the collision with ships.
Numerical simulations of the motion and tension of the buoy system in stages of deployment
and operation are carried out by using Lumped Mass Method. The performance of the buoy
system under the working condition and its safety under the survival condition are confirmed.
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Fig. 5. Motions and tension of surface buoy
during deployment. (a) Horizontal displace-
ment of surface buoy. (b) Vertical displace-
ment of surface buoy. (¢) Dynamic tension
at surface buoy. (d) Horizontal velocity of
surface buoy.
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Fig. 6. Motions and tension of current meter
during deployment. (a) Horizontal displace-
ment of current meter. (b) Vertical displace-
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Fig. 7. Motions and tension of sinker during
deployment. (a) Horizontal displacement of
sinker. (b) Vertical displacement of sinker.
(¢) Dynamic tension at sinker. (d) Vertical
velocity of sinker.
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Fig. A-1. Concept of lumped mass method.
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