mixing (Figs. 3.10, 3.11). This process may explain the cessation of the Awoshiwo event that
started on 24 September. There was a southerly wind on 26 September that brought oxygen-
rich surface water into the northern shore area; the entire water column was replaced with this
oxygen-rich water, which ended the Awoshiwo.

As discussed above, the southerly wind plays a significant role in supplying oxygen to
deeper layers in the northern shore area; vertical mixing is accelerated and is discernible in an
increase in the vertical eddy-diffusivity coefficient throughout the water column (Fig. 3.20).
In the present case, the depth of the location at which the variation in vertical eddy-diffusivity
coefficient was plotted was 4.1 m. It is implied from Fig. 3 20 that the entire water column at
this location was well mixed on 28 September. However, a conspicuous increase in the
vertical eddy-diffusivity coefficient, caused by a strong southerly wind (28 September) was
detected only within layers shallower than 10 m in deeper locations. This means that the
dissolved oxygen level can be enhanced by southerly winds in areas shallower than 10 m even
in a stratified period. It also indicates that areas deeper than 10 m will experience anoxic
conditions for longer periods. All locations at which bottom oxygen was depleted (i.e. less
than 1.0 mgl') were deeper than 10 m (Figure 3.16 (a)). The bottom salinity profile on 28
September shows that the area that experienced a decrease in salinity due to vertical mixing
was limited to the shallow northern coastal zone (Fig. 3.22). Even within the northern shore
area, the bottom salinity over channels for navigation to the ports of Chiba and Funabashi and
dredged areas was still high in spite of the southerly wind. The areas in which bottom salinity
was hlgher than 32%, corresponded to areas deeper than 10 m. The possibility of occurrence
of anoxic bottom water was high within those areas.

We have discussed how the water flow in Tokyo Bay is influenced significantly by the
wind. In particular, winds in a north-south direction have a strong impact on the water quality
in the northern shore area. Three-dimensional views of contours of 30%, ischalines and the
surface area where salinity was higher than 30%, are shown in Figure 3.23. These 4 plots
represent the shape of upwelling and vertical mixing in the northern shore area induced by
northerly winds. The surface area where salinity was higher than 30%, was identical to the
area that experiences Awoshiwo events frequently. These views show that our model can be
applied successfully to the analysis of physical processes leading to Awoshiwo events.
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Figure 3.1 Area covered by Awoshiwo events (above) and an aerial picture of an Awoshiwo
outbreak in Tokyo Bay (below, by courtesy of Asahi Shimbun).
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Figure 3.2 Plan view of the grid used for calculation, and locations of observations.
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Figure 3.4 Freshwater discharge from POTW, factories and power stations along the shore of
Tokyo Bay.
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Figure 3. 15 Observed surface dissolved oxygen (in mg.1”). (a) 27 September; (b) 3 October.



Figure 3. 16 Observed bottom dissolved oxygen in (mg.1"). (a) 27 September; (b) 3 October,
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Figure 3. 21 Calculated horizontal velocity profiles on 28 September. (a) surface; (b} bottom.
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Figure 3. 22 Horizontal bottom salinity profile (in %o), calculated for 28 September.
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Figure 3.23 Three-dimensional views of contours of 30%, isohalines, and surface area where
salinity was higher than 30%5. (Oct. 2 and 3, 1989)
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