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Table 1 Parameters and their values in nutrient cycle model

Reaction [tem Value Reaction Item Value
ky (mg/D 2.85 Decomposition B" (1/day) 0.04
kp (mg/D 0.095 BY (1/day) 0.04
B 0.5 s¢  (m/day) 0.072
A, 0.06 Settling ¥ (m/day) 0.3
Production x  (1/m) 0.5 SP (m/day) 0.3
ke (1/day) 0.59 Rcop (mg/m?/day) | 44
keai 0.0693 , DB (mg/m%/day) | 390
Deposit
B 72 Ry (mg/m?/day) 7
¥ 62 Rp (mg/m%/day) | 1
Decomposition B (l/day? 0.09 Aeration A__(1/day) k.1
B° (mg/m‘/day) | 0.024 SDO (mg/1) 7.23
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Table 2 Inflow conditions from rivers and disposal plants'”'®"'
. River Inflow rate External load (mg/ #)
Region . .
Disposal plant (m*/sec) COD T-N T-P
North bay Onyu 0.4 2.458 0.978 0.230
Kawabe 0.9 0.420 0.566 0.026
Aseku 0.8 1.427 0.504 0.060
East bay Siraku 1.4 1.341 0471 | 0.056
Sobotani
Yohoro 1:2 2.374 0.814 0.109
Tera 0.5 1.711 3.020 0.429
[sazu 3.7 0.673 0.273 0.025
West bay Takano 1.0 2.676 0.914 0.119
Fukui 0.3 2.430 0.791 0.101
East bay Maizuru East 0.146 17.1 40.0 2.46
West bay Maizuru West 0.0324 11.2 9.8 0.26
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Fig.6 Ebb and flood tidal currents at 3 m below sea surface (August 11, 1992)
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Fig.7 Horizontal residual flows at 3 m and 13 m below sea surface (August 11, 1992)
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Fig.8 Comparison of simulation results with measurement values for vertical distributions of
temperature and salinity (August 12, 1992)
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Fig.10 Simulation results of horizontal COD distribution (August 11, 1992)
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Fig.11 Comparison of simulation results with measurement values for vertical distributions of

DO (August 11, 1992)
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THREE DIMENSIONAL ANALYSIS OF FLOW FIELD AND WATER ENVIRONMENT
IN MAIZURU BAY WITH CONSIDERATION OF DENSITY DISTRIBUTION

Hiroshi MIWA and Hidetoshi IKENO

ABSTRACT: In order to understand current condition of water environment and investigate improvement methods

for water quality in inner bays, it is important to clarify characteristics of the flow field and the circulation process of

nutrients. Maizuru Bay has complex shape that the Northern part with bay-mouth is quite narrow, and the Southern

part is separated into West and East bays. Due to this complex structure, the tidal exchange with the Japan Sea is not

always enough, and a deterioration of the water quality in the Bay has been concerned. In particular, COD, T-N (total

nitrogen) and T-P (total phosphorus) have not shown continuous achievement of the environmental standards

according to the development of industries and high-consumption human lifestyles. In this study, we investigated

characteristics of tidal current and distributions of nutrients in Maizuru Bay by the multi-level baroclinic model,

which can consider the water density distribution caused by spatio-temporal changes of temperature and salinity. The

flow field of tidal current and the distributions of temperature, salinity and nutrients were simulated in case of the

summer with temperature stratification.

Key Words : water quality, tidal current, residual flow, nutrient circulation, nitrogen and phosphorus,

numerical simulation, Maizuru Bay



