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Studies on material cycles and environmental management of
enclosed coastal seas

Tamiji YAMAMOTO

Enclosed coastal seas have several inherent characteristics. The most prominent feature is longer retention time of ma-
terials, which is a cause of eutrophication in addition to material loads from lands. Riverine freshwater input drives es-
tuarine circulation which can maintain plankton populations as well as other materials in the innermost of the estuaries.
Harmful algal blooms tend to be formed in enclosed coastal areas, and appearance of toxic phytoplankton species can
cause toxification of bivalves even in low cell density. Numerical models to reproduce population dynamics of phyto-
plankton species introduced in this paper are powerful tools in terms of not only prediction of blooms but also under-
standing the processes and mechanisms. Long-term material budget analyses are also effective to understand the trend
in status of enclosed coastal seas. These sophisticated scientific approaches give useful information for decision making

on coastal management.
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Figure 1. Relationship between dilution rate and phosphorus
retention in dam lakes. Prairie (1988).
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Figure 2. Estuarine circulation driven by river discharge. (a) the
case of nutrient concentration is higher in the river water than
the seawater out of the system, and (b) the case of reverse
condition. Yamamoto et al. (2000).
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Figure 3. Behavior of dissolved matter and particulate matter
along with estuarine circulation. D: dissolved matter, and P:
particulate matter. Nutrients tend to be trapped in the inner-
most area of the estuary. Yamamoto (2000).
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Figure 4. Framework of the numerical model which incorpo-
rates individual species dynamics. In the model, the dinofla-
gellate Alexandrium tamarense (At) and the diatom Skele-
tonema costatum (Sc) were incorporated in addition to physi-
ology of oyster. Yamamoto et al. (2002).
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Figure 5. Processes affect on the swimming cell density of Alexandrium tamarense in the northern Hirohsima Bay.

Yamamoto and Seike (2003).
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Figure 6. Schematic drawing of the two-compartment one-toxin
model. / and E are ingestion and egestion rates of toxin, re-
spectively. k1 and &2 are the transfer rates of toxin between
compartments. Yamamoto et al. (2003).

ATED, FEITH D R stolEm 75y 2 by R L
205 ARG 2. IR — RIS RS 1IN X DAY
MR ORI 7 — Lk & <, REEAMEB L TLEH
Mpsicx 5,

IAF 2T ) —IZRB BB T 7 v o b AR
LTHED, REEBTOE=ZZ) Vo6, HE, e,
74 FEDIODNENE ST LT THD I EN DD >
T3 (IARIEA, 2002).

IZF 27 ) —RERIE, WIKRADORESE E— FIZX
LEBEZITS. T— F eI DL, WJIIKDOFRA S
WTHD0, WLANTHENENWHZETHB., I T,
FRD3IDD TN — T KT B0 & il E T LICHIAA
N, WIKBADRE E— FOENIDONWT, ZhHnE
D &S BBEIGE %3 5 Dh &N L7z (Yamamoto and
Hatta, 2004) .

TFLOME % Fig. 912489 . MK, A 3586 s
Gymnodinium catenatum 23 )NEETHH LT D, BRERK
TAXTT B IRE BT A DOELD A A s E1ZDWTHEER
FNZEEHNZHH R T 72D T (Yamamoto et al., 2002a; Oh et
al.,, 2002) , AFEZHIEHEOREMEE L TETIIERHAL .

30
Stn A 1996
20 ®
10 b /\
0 . L hd b
30
Stn B 1996
20
)
.
< 10
o
=] /\
E 0 L-eooese b hd " L [ PP )
2
s 30
x
|2 Stn A 1997
20
.
) -A
O
.
0 ) L N
30
Stn B 1997
20
.
10
0 o oee00® f ®o0 , (] >
20 30 40 50 60

Day

Figure 7. Bset fit of model output to 4 cases of oyster toxifica-
tions in Hiroshima Bay. Filled circles are observed values and
curves are the model outputs. Yamamoto (2003).
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Figure 9. Numerical model framework showing the dynamics
of 3 individual species. The diatom Skeletonema costatum,
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Gymnodinium catenatum were incorporated in the model.
The nutrient loads and the other physical and chemical condi-
tions were set at those of the Ohta River estuary. Yamamoto
and Hatta (2004).
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9) to various modes (continuous/pulse) of nutrient supply.
Yamamoto and Hatta (2004).
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Figure 12. Yearly variations of estimated net ecosystem metab-
olism (NEM) and net denitrification (ND) in northern Hi-

roshima Bay during 1987-1997. The thick line shows 6-
month running mean. Yamamoto et al. (2005).
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