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{Characteristics of the current structure at the south coast of Kyushu and Kagoshima bay in
winter by satellite remote sensing and numerical simulation.)
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Characteristics of the current structure at the south coast of Kyushu and
B B | Kagoshima bay in winter by satellite remote sensing and numerical simulation.
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The Kuroshio Current meanders greatly at southern Kyushu in the East China Sea. It brings
a warm water mass to the south coast of Kyushu. In Kagoshima Bay, the warm water intrusion well
known as ‘Kyucho’ phenomenon occurs frequently in winter and it seems that this phenomenon
generates from the warm water mass. In order to observe these phenomena, it is required to carry
out simultaneous observation of the multipoint. However, since it is impossible to ohserve by
using the usual vessel observation, the phenomenon is not fully revealed. This research focused
on these phenomena at winter season and a satellite remote sensing analysis technique and a
numerical simulation were employed in complement. .

At first, NOAA satellite SST (Sea Surface Temperature} images were utilized to analyze the
surface behaviors of the warm water mass at the south coast of Kyushu, 35T images showed that
the warm water ﬁass generates the warm water intrusion into Fukiage seashore and Kagoshima Bay.
Kagoshima Bay has three intruding patterns. Tn addition, SST images alsd showed the cold-water
mass at the south coast of Osumi peninsula.

Then the numerical simulation, which applied and modeled the satellite SST images, was
carried out. As the result, the mechanism of the warm water intrusions into Kagoshima Bay and
Fukiage seashore were a clockwise semi—geotropicaily density flow driven by a warm water and
Coriolis effect. Three intruding patterns of Kagoshima Bay were influenced by the ocean surface
winds or the warm water contact frequency. Furthermore, in order to find out the influences
to the coastal environment, the warm water intrusion was compared with the tidal current. And
the tidal cutrrent forms oscillating flows at the saddle section and Sakura—jima channel. The
tidal residual current showed anticlockwise weak circulation and vortexes at middle section
and saddle section, respectively. Vertical flow forms weak ﬁpwelling or mixing flows near the
channel and the saddle section. On the other hand, the warm water intrusion forms a strong inflow
with 20cm/s velocity along east side of the bay. The upper layer forms an inflow and a lower
layer forms an outflow on the contrary. Calculated seawater exchange rates of them were 5% in
the cése of tidal current and 25%-30% in the case of warm water intrusion. By the way, in the
southern coast of the QOsumi peninsula, the stagnation region and the locel upwelling flow form
the cold-water mass.

In this research, a principal component analysis was challenged to find out coherent and
organized structures. As the result of 23-year SST image analysis, the extracted higher SST
structure paftern showed the main route of the warm water mass, which goes eastward through
Osumi strait. In the case of the analysis from simulated tidal current, three dominant flow
patterns such as the oscillating flow patterns, the large circulation pattern and the vibrating
vortex flow pattern, which cannot find out by the usual analysis method, were extracted. By

these reasons, this analysis method was shown that practical use is possible.
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