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Simulation experimentsfor renovation of hypolimnetic anoxic condition
in Lake Nakaumi

Morihiro Aizaki*

Abstract: The effects of renovation measures for improving the hypolimnetic anoxic condition
in Lake Nakaumi were simulated using the two existing models. The first simulation
experiment was carried out with the following premisesal200-m cut in the Moriyama and
Omisaki dikes to the bottom, Zonstruction of a tide dike in the place of Nakaura tide gate and

3) filling up of the deep holes created by dredging in the eastern side of the lake to the bottom
level. The simulation data were used in 1992. The second simulation experiment was
conducted by changing only the second of the above three premises, i.e., instead of
construction of a tide dike, the existing Nakaura tide gate was used, while the remaining two
premises were kept similar as in the first case. The simulation data were used in 1998. The third
simulation was conducted with another change in the second premise, i.e., the Nakaura tide
gate was opened for navigation. All the simulation results showed effective improvements in
the hypolimnetic condition in the western part of the lake where the anoxic condition
disappeared throughout the year. However, the anoxic condition still persisted in the eastern

part of the lake in these simulation studies.

Key words: Lake Nakaumi, hypolimnetic anoxic condition, simulation analysis, effect of cut
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Table 1. Simulation results in the exchange of water amount in the case of
middle tide at the Sakai channel, Nakaura tide gate, Moriyama dike and

Omisaki dike by Kankyo Inisiatibu.
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Table 2. Simulation case by the committee of Agriculture Ministry.
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Fig. 2. Simulation results of vertical distribution of salinity in Lake Nakaumi in August in 1992 by the Kankyo
Inisiatitibu. Upper; after the measure of renovation, lower; Current state.
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in 1992 by the committee of Agriculture Ministry.
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Fig. 4. Simulation results of vertical distribution of dissolved oxygen in Lake Nakaumi in August in 1992 by the
Kankyo Inisiatibu. Upper; after the measure of renovation, B; Current state.
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Fig. 8. Simulation results of seasonal change of hypolimnetic oxygen concentration at each- -r—2X 3
site of Lake Nakaumi in 1998 by the Institute of Brackish Lakes in 2001. St.3; Near the

mouth of Ohashi River, St.4; Central part of Lake Nakaumi, St.12; Offshore of Yasuki,

St.13; Near the Nakaura Gate, St.25; in Honjo area.
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