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Year-to-Year Variation in Vertical Circulation of Ariake Bay

Tetsuo YANAGI and Mayumi SHIMOMURA
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The year-to-year variation in vertical circulation of Ariake Bay was investigated by a box model analysis
using monthly observed salinity data from 1990 to 2000. The vertical circulation in the head of the bay has been
weakened from 1990 to 2000 due to the decrease of river discharge, while that in the central part of the bay has
been intensified due to the decrease of vertical viscosity accompanied by the decreasing of tidal current amplitude

in Ariake Bay.
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Fig.1 Ariake Bay with the observation stations of salinity and
water temperature.
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Table 1 Dimensions of each box.

h1 (m) h2 (m) ha (m) ha (m)
5.0 23 5.0 18.6
H1 (m) Hz2 (m) L1 (m) L2(m)
3.7 1.8 37500 32500
A1 (m2) Az (m2) A3 (m2) A4 (m2)
6.9x 10 9.3x10* 45x10* 9.7x10*
B1 (m2) B2 (m?2) B1u (M2) B11 (m2) Bau (m?) B2l (m?2)
2.3x10° 6.3x10° 2.5x%10° 2.1x10° 8.4x10° 4.2x10°
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Fig.2 Division of boxes in Ariake Bay.
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Fig.3 Temporal variations in S,, S,, S3, Ssand Sy in Ariake Bay.

[m’s™]

1600
1200

800

Wl s

1990 1992 1994 1996 1998 2000

1990 1992 1994 1996 1998 2000
[year] [year]

Fig.4 Temporal variations in R; and R 5.
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Fig.5 Year-to-year variations in estimated velocities related to
vertical circulation in Ariake Bay. Broken line shows the
fitted trend and « means the estimated slope.
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Fig.6 Year-to-year variations in river discharge into the head
of the bay (Q,) and that into the center of the bay
(Qs).
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Fig.7T Year-to-year variations in estimated horizontal and
vertical dispersion coefficients in Ariake Bay. Broken
line shows the fitted trend and « means the estimated
slope.
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