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Modeling of Water Quality with Sediment-Water Interaction at Sea
Bottom in Semi-enclosed Coastal Waters - Application to Osaka Bay
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Abstract : In this study, we developed a model to simulate the interaction between sediment and the overlying
water. The model deals with water-sediment interaction in terms of the sedimentation of organic detritus from the
pelagic zone into the benthic zone and the release of nutrients occurring in the reverse direction. The model was
tested and verified by comparing the predicted release rates of phosphorus from the sediment in Osaka Bay with
actual observed values. The results accurately reproduced the seasonal change in release rates. The results well
represented seasonal change of the release rates. A long-term prediction of water and sediment quality was.
performed for the period from 1950 to 1999. Nutrient loads from land and the boundary conditions of 3-D
baroclinic flows were season-adjusted. The model accurately reproduced the changing trends in phosphorus,
nitrogen, and COD concentrations in Osaka Bay over a long period of time.

Keywords : water quality-sediment model, release, interaction, semi-enclosed costal water
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Table 1. The boundary conditions for flow and water quality model

ZBAZA A &} A F Al = A
] 7] €C0) 163 26.7 152 55
:g o =R 62 63 54 58
% Z (m/fs) 32 3.0 32 32
A %2713k (hPa) 122 258 12.1 58
AL W/mD) 184.6 193.4 109.0 96.6
Sl 273.8 3679 165.7 142.1
fe) ZE o o)gk 3 123
we=d e U @ i 238 272 212 16.1
e $9L5°C) 18.0 289 180 7.0
A (psu) 215 200 215 23.0
ZoE M2 HFE
SES > 20 13.0 220 220 110
d 2 (psu) 320 320 320 32.0
COD mg/ Al.(asi stra.it 2.0 2.6 20 1.3
Kitan strait 1.5 1.9 1.5 1.1
Akasi strait 036 038 036 034
T-N mg/ - -
22 Kitan strai 036 038 0.36 034
: . TP o Akasi strait 0.034 0.039 0.034 0.029
= P m
A A G & Kitan strai 0.030 0.031 0.030 0.029
=l Akasi strait 0.004 0.005 0.004 0.005
Chl.a mg/l : :
Kitan strai 0.004 0.005 0.004 0.005
Akasi strait 8.6 8.1 8.5 9.0
DO mel Kitan strai 86 8.1 85 9.0

Table 2. Parameters of sediment model (standard values)

Variables

Value (unit)

Maximum growth rate

2.4 (1/day)

P nutrient half saturation

0.005 (g/m°)

N nutrient half saturation

0025 (g/m°)

Pelagic Zone P decomposition rate 0.02% 1.09™ 2 (1/day)
N decomposition rate 0.02X 1.09"% (1/day)
Reaeration 0.1 (1/day)
P decomposition rate 1.0x10°° (mg/g/day)
N decomposition rate 1.0x 107 (mg/g/day)
. Distribution coeff. for P 12.5
Benthic Distribution coeff. for N 89

Zone

Diffusion coeff.

5.40X 107 (em%/s)

Denitrification rate constant

0.09 (1/day)

Settling velocity

0.3 (m/day)

10m A, 15mX2322 & 13528 o}

=3 AYE AP 5 - WE 7E2E 7I1RE 18
79 oz Baska, AU Zo] 100 mtAE 852
2 28t

SAZRE FUYsIe FolEE AP 2 flshke 21
7) shde] Rk RAE R, 1973-1992)9F 2 AFH Ao

A AT AR CIRT, KER, 1983-1992)F 7]
22 sjo] APBAh. T ASNHAGTAL WAL
AV IR /RSB, 1973-1997)9) Atk A2
SRR KIT, 1988-1997)E 7122 Blo] 2t 2=
ol 23k

B Alake] o]-23) 3 AALE7L Table 1, Table 290
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