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Synopﬁis

“The roles of numeérical simulation for environmental-issues-in-enclosed bays are-intreduced.. Japa-_ .
nese enclosed bays and estuaries are characterized as high load inputs, long retention time, massive
water mass, and a high rate of primary production area. In Japan, there were three phases of environ-
mental situation after the high grouth of Japanese economy in 1970’s. The first phase was in 1950-
1970, as for the contamination problems of toxic materials along the coastal zone. The second phase
was in 1970-1980, as for the ‘Sea Blue Project’ 'policy term. It is a big trend for searching technical
solutions on water quality implrovement. The third phase started in 1980, as for the *Eco Port Project’
policy term. It is a trend for starting to handle environmental issues in the context with the ecological,
biological concerns. The numerical simulation has been faking an important role baces on teohnical
developments by the researcjers who were tackling with these problems. Some examples are presented
and reviewed in this report. Furthermore, the “Marine Environmental Laboratory, vertical one Di-
mensional - Multi Box (MEL1D-MB) model” is proposed.

The MEL1D-MB model is composed with a set of connected boxes along a bay which has a set of
arbitrary placed vertical cells. Physical process is formulated by the Navier-Stokes Equation consider-

ing effect of buoyancy, water temperature, and salinity. It gives scalar.exchange rate for ecological

model part which is determined by the effect of oonvection and diffusion of water column. The model
. is tested for the case of Tokyo Bay under the condition of year 1999. Observed spatial and temporal

distribution of salinity, temperature, chlorophyll-a, and dissolved oxygen concentration in the field are

well reproduced. by the model. The results shows that this model 'gives us useful information like

equaling to the information which a three dimensional model gives us, even though the-calculation of -
~ the model is handy. '

Key words : enclosed bays, qumerical simulation, retontion time, MEL1D-MB, box model-
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Park et. al, 2000 ; Yabe et. al, 1990)
£+Ua_[£+V_a_l£+Wa_U
ot o Ay oz . ;
1P FU U U\ (2)
=tV ——+
p ox o’ Byt ot
QK+UQ/—+V—6—K+W6—V‘_
ot ox oy bz
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+ B3N OB BIEITES B Lz MELID-MB €5 /L OHE, /i )I#k - 1 IUES - MEadh - 595 £

e

(uC +u' c)dy+j —(wC+wC)dA 0

06
(18)
Ludy+L%:)dA=0 (19)
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ERFRE No.1

B2 ABREF T A— S

Phytoplankton ,
Potential Growth Rate at 0°C, a ,:
Temperature Coefficient, B ,: 0.069(°C™1)

" Half saturation for PO,-P, K,, 0.2(mgC/m?)
Optxmum light mtensny for photosynthesns, 1 200(ly/day)

0.852(day")

Mortality at 0C «, 0.030(day™)
Temperature Coefﬁcnent B, 0.0693(°C™")
Sinking Rate, w,, :
at Om < Depth < 4m: 0.5(m/day)
at Depth = 4m 0.2(m/day)
[Chi-a:C,,] Ratio of Phytoplankton: 0.026
Nutrient
[P:C,,] Ratio of Phytoplankton : . 0.786E-3
Release rate PO,-P from Bottom, « [DO] B
a, By ' ﬁ -3
Detritus - o
Sinking Rate, w,,:
at Om =< Depth < 4m: 1.0(m/day)
at De_pth Z 4m 0.1(m/day) .
Reaeration Coefﬁcxent k,: 0.15(day?) -
[ToD:C,, ] Ratio of Phytoplankion : 3.47E-3
Sediment Oxygen Demand at 20°C, SOD,, : ®-4
Correction Coefficient of Temperature at 20°C, .
(T-20)
g - . Los .o
F Y # R [Det] (mgCim®)
d [Det] )
=B2- BS (53)
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EJRIC L DBEFRIEE - BD2
' A - 4)
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6P (57
B o% BD3
(58)

BD3 =k, -([DOs]-[DO])’

CEHLE.
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Box 12 3 4 5

Ca, 00 00 -359 -305 -0.803
B, 00 00 365 359 ‘102
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‘Box 1. 2 3 4 5

SOD,, 00 0.0 070 2.10 2.50. .
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