IKFEHFEERIZE  64(4) 235-243, 2000

Bull. Jpn. Soc. Fish. Oceanogr.

FEEORENIEE & ERFE KIS

FHEH JNEERE,

TR IR T

Flow Structure and Hypoxia in Ise Bay

Akihide Kasat®, Rika Kawanistr and Tateki FUTWARA

Ise Bay is noted for its hypoxic water in the lower layer in the stratified season. The spatial scale and strength of the hy-
poxia shows large annual variation. It is considered that the change in flow structure has an important role in the varia-
tion in the hypoxia water due to supply of oxygen-rich water and consequent water exchange. From this viewpoint, the
density structure and flow pattern estimated by a diagnostic model were investigated, corresponding to the dissolved
oxygen concentration in the bay. Relatively uniform dense water occupied the entire lower layer and the oceanic water
would not intrude into the lower layer of the bay in 1986, in which the strong hypoxic water was observed. On the other
hand, the oxygen concentration was relatively high in 1988, and oxygen-rich water was easily transported into the lower
layer of the bay by the estuarine circulation. This change in flow pattern is considered to be the main reason of the dif-
ference in the distribution and the consequent scale of the hypoxia between the two years.
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Figure 1.

Distribution of dissolved oxygen concentration {(mg1~") at the bottom in July from 1985 to 1992. Shaded

areas indicate hypoxic water, in which the oxygen concentration is less than 2 mg 17!, Contour interval is 1 mg1™'.
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Figure 2. Relation between the age of water and dissolved oxy-

gen concentration in July. Squares, triangles and circles indi-
cate the water at 20 m depth, 30 m depth, and 1 m above the
bottom, respectively.
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Figure 3. Map of Ise Bay and model configuration. Solid and
open circles are CTD stations observed by Mie Prefectural
Fisheries Experimental Station and Aichi Prefectural Fish-
eries Experimental Station, respectively. Solid squares denote
AMeDAS station. L.S. indicates Irago Strait. Longitudinal
and transverse sections correspond the vertical sections
shown in Figure 5. A and B, and C and D refer to sections
displayed in Figure 5. Numerals in the figure indicate station
number referred in Figure 11.
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Figure 4. Daily wind vectors at Obata. Thick arrows indicate
observational date. ‘
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Table 1.
(=30 sec), respectively.

JIG B,

Parameters used in the model calculation. T U,

e B

and At mean tidal period, tidal amplitude and time step

Symbol Definiton Value Units
f Coriolis parameter 8.16x107° 57!
v, Horizontal eddy viscosity 0.016XT, XUy, m*s™
v, Vertical eddy viscosity v,X1073 m’s™!
K, Horizontal eddy diffusivity 1 m*s™!
K, Vertical eddy diffusivity 107 m?s”™!
Y Modification parameter 0.5/At —
P Alr density 1.23 kgm™?
o Drag coefficient between air and water 0.0013 —
Y Bottom drag coeffcient 0.0026 —
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Figure 5. (a) Longitudinal and (b) transverse sections of den-

sity distribution in 1986, and (c) longitudinal and (d) trans-
verse sections of density distribution in 1988. See Figure 3
for the positions of A, B, C and D.
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Figure 6. Horizontal and longitudinal sections of current vec-
tors calculated by the diagnostic model using the density data
in 1986.
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Figure 8. Time evolutions of neutral particles distribution in
1986.
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rates of the particles released at the Irago Strait in 1986. (c)
Time sequences of attainment rates of the particles released
at the Irago Strait in 1988.
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Figure 10. Same as Figure 8, but in 1988.
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Figure 11. Density (sigma-T unit) at the middle of the bay (St.
11) and Irago Strait (St. 17). See figure 3 for station.
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Figure 12. Time sequences of river discharge from rivers flow-
ing into the bay head (thick lines) and rivers into the west
coast of the bay (thin lines).
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