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ABSTRACT: It has been known that shallow-water regions, such as tidal flats, sea grass and sea weed beds have water purification capability,
and they also serve as nursery grounds for many fishes. On the other hand, tidal flat areas are economically attractive sites for reclamation, to
be used for developing industries. When developing shallow-water areas, we have tfo propose a plan to mitigate the environmental impact
associated with such a development plan. However, it is difficult to estimate the affects on the ecosystem and water purification, and the
literature related to this matter is insufficient. In order to evaluate the ability of coastal tidal flat and to predict the future changes, it is
necessary to develop a religble prediction technique and construction of data by using a field investigation. In this study, we carried out a
numerical model test for the tidal flat ecosystem, using the pelagic system and the benthic system, simultaneously, in order to show a change
in the fidal flat ecosystem. The flow of nitrogen, phosphorus and carbon has been identified as a primary consideration of marine ecosystem
components, and the capability of water purification and the change of the tidal flat were predicted using this flow. In order to make a more
reliable prediction, a field investigation to determine tide, current and creatures of the object coastal area has been done. The purification
capability of this shallow-water region is estimated from the model results. According to the results of experiments, the tidal flat has a
capability of water purification (Sink) of 11mgN/m2/day, but the other area has a load (Source) of 20mgN/m2/day. As a result, we could
confirm that the tidal flat of an object coastal area plays an important role in water purification.
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Fig. 1 The site of the present study
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Table 1 Variables in the model
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System State variables Variable name
Pelagic Phytoplankton PPHY
Benthic algae BDIA
Meiobenthos BMEI
Benthic Macrobenfjhos
Livin Suspension feeder BSF
& Deposit feeder BDF
Bacteria (aerobic/anaerobic) BBAC, ABBAC
Sea grass, Seaweed EEL, WEED
Epibenthic Epiphyte EDIA
Epifauna EBEN
PON PDET
Pelaci DON PDON
cagic NH4N PNH4
- NO3-N PNOB
Non living Detritus (aerobic/anaerobic) BDET, ABDET
Benthic DON in interstitial water (aerobic/anaerobic) BDON, ABDON
NH4-N in interstitial water (aerobic/anaerobic) BNH4, ABNH4
NO3-N in interstitial water (aerobic/anaerobic) BNO3, ABNO3
Boundary condition DO (dissolved oxygen) PDO
Table 2 Parameter for the benthic model
Symbol Value Unit Meaning Source
Benthic algae(BDIA)
proBDIA 1.25 day™ specific photosynthetic rate of BDIA(227C) 1
ioptBDIA 600 u]iym'zs'1 saturation intensity for production of BDIA 5
akw 18 m’ extinction coefficient of POM Ob
bkw 0.2 m’ extinction coefficient of water Ob
fknh4 0.042 mg I half saturation concentration for production of BDIA 2
arsBDIA 0.01 - fraction of activity respiration I&lmtosynthesized by BDIA 3
rsBDIA 0.002 - specific rest respiration of BD Tu
extraBDIA 01 - fraction of extra-release on photosynthesized by BDIA 1
mortBDIA 0.01 day™ mortality rate of BDIA 1
suspDIA 0.02 - 0.03 - resuspension rate of BDIA Tu
Meiofauna(BMEI)
upBMEI 0.02 day specific uptake rate of BMEI (22°C) 3
assBMEI 0.05 - assimilation efficiency of BMEL 3
arsBMEI 0.3 - fraction of activity respiration uptaken by BMEI 3
rrsBMEI 0.008 day? relative rest excretion of BMEI 1
nmortBMEI 0.01 day” natural mortality rate of BME 3
smortBMEI 1.0 day’ stress mortality rate of BMEI 4
Deposit_feeder(BDF)
upBDF 012 day™ specific uptake rate of BDF(22T) 3
assBDF 0.5 - assimilation efficiency of BDF 3
arsBDF 03 - fraction of activity respiration uptaken by BDF 3
1rsBDF 0.005 day'1 relative rest excretion of BDF 1
nmortBDF 0.02 day': natural mortality rate of BDF 3
smortBDF 1.0 day stress mortality rate of BDF 4
Suspension feeder(BSF)
upBSF 20 ['ind h* maximum uptake rate of BSF(25T) Ob
assBSF 0.5 - assimilation efficiency of BSF Ob
arsBSF 0.2 - fraction of activity respiration uptaken by BSF 1
1rsBSF 0.005 day'1 relative rest excretion of BSF 1
nmortBSF 0.001 day® natural mortality rate of BSF Ob
smortBSF 1.0 day™” stress mortality rate of BSF 4
harvBSF 0.0 - 0.6 month™ monthly harvest rate of BSF Ob
Bacteria(BBAC)
upBBAC 055 - 1.25 day™ specific uptake rate of BBAC (20T) 1, Tu
assBBAC 0.95 - assimilation efficiency of BBAC 3
arsBBAC 043 - 0.67 - fraction of activity respiration uptaken by BBAC Tu
rrsBBAC 0.01 day'1 relative rest excretion of BBAC 3
mortBBAC 010 day™ natural mortality rate of BBAC 3

1 Baretta and Ruardij (1988), 2: Jorgensen et al. (1991), 3: Hata and Nakata (1998), 4: Aoyama et al. (1999),
5: Whitnew and Darley (1983), Ob: observation data, Tu: tuning,
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