J. Korean Fish. Soc. 28(5), 677~697, 1995 #42], 28(5), 677~697, 1995

Warm Water Circulation and its Origin by Sea Level Fluctuation
and Bottom Topography

Ig-Chan PANG and Im Sang O
Deprtment of Oceanography, Cheju National University, Cheju-do 690-756, Korea

The analysis of long—period sea level variations with tidal record data around Korea, Japan, and
Russia shows that about half of the variations are due to atmospheric influences. The sea level variation
by water movements is the largest in the coasts along the Tsushima Current, and becomes smaller in
the distant areas. It suggests that the sea level varications are related with the Tsushima Current.

The effect of sea level variations to ocean circulation has been studied with a numerical model
allowing barotropic sea level fluctuations. Like the result with GCM (Semtner) model by Pang et al.
(1993), the present model also shows that waters basically flow along isobaths over the East China Sea
after geostrophic adjustment around Taiwan. However, barotropic sea level fluctuation makes the basic
circulation in the Yellow Sea, which waters flow into the central Yellow Sea and out along the west
coast of the Korean Peninsula. Besides this, barotropic sea level fluctuation makes long period waves
over the shelf area as the Kuroshio varies. By the waves, the basic circulation in the Yellow Sea is
disturbed, so that the flow pattern of oppositely flowing into the Yellow Sea along the west coast of
the Korean Peninsula appears. In the Yellow Sea circulation, it seems that northwest winds strengthen
the basic circulat ion in winter, and southeast winds strengthen the disturbed circulation in summer.
Another point appeared by the long period wave is that the Tsushima Current possibly originates in
different areas. There have been two opposing argues on the area in which the Tsushima Current
originates : the southwest sea of Kyushu Island and the adjacent sea of Taiwan. Through this study, we
found that both of them seem to be important areas for the origin of the Tsushima Current, and one
of them is possibly strengthened by long period waves.

The long period waves given by the variation of the Kuroshio Current in the adjacent sea of Taiwan
propagate to the Korea Strait as forced waves. The wave continuously propagates to the East Sea
through the eastern channel, but reflects in the western channel due to bottom topography. The
reflected waves propagate southwestward along the East China Sea as free waves and determine the
sea level variations with forced waves.

Key words : Yellow sea circulation, Tsushima Current, sea level fluctuation, long-period waves
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Fig. 14. GCM model results. Stream lines in Sv unit for the input waters of (A) 30Sv and (B) 40Sv
through a 300km-width section east of Taiwan. Waters freely flow out through the eastern
boundaries (from Pang et al., 1993).
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Fig. 15. Model domain and bottom topography
in m for studying with the model allo-
wing sea level fluctuations. Grid length is
about 18km and Splane is used.
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Fig. 16. Sea level heights in m for the input of 40
Sv through a 150km width section east
of Taiwan. Water depths greater than
1000m are set to be 1000m. Waters
freely flow out through the eastern bou-
ndaries. Frictional coefficient k is 0.001.

| 40N

F 35N

30°N

CHINA

- 25°N

o

1203E IZSI'E IZD,'E
Fig. 17. The same case as in Fig. 16 except that
frictional coefficient k is 0.01.
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Fig. 18. Sea level heights in m for the input bou-
ndary condition given by sea level gra-
dient of 1m over a 300km width section
east of Taiwan. Bottom topography in
Fig. 15 is used. The rest conditions are
the same as in Fig. 16. This shows the
basic flow pattern, the winter pattern, in
the Yellow Sea.
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Fig. 19. The same case as in Fig. 18 with the no-
rth wind of 10m/sec. The wind streng-
thens the upwind flow along the middle
trough and downwind flow along the Ko-
rea coast and generates downwind flow
along the China coast.
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Fig. 20. The same case as in Fig. 18 with a varia-
tion of Kuroshio transport. It shows a di-
sturbed flow pattern by long period wa-
ves, the summer pattern, in the Yellow
Sea.
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Fig. 21. Horizontal distribution of vertically mean
temperature from surface to the depth of
70m (or bottom) in Sep. 6~15, 1994,
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Fig. 22. A disturbed flow pattern by long period
waves driven by a variation of Kuroshio
transport. Southwest Sea of Kyushu is
emphasized as an origin area of the Tsu-
shima Current,
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