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A three dimensional suspended sediment transport model has been developed and added to the Prince-
ton Ocean Model (POM). The transport of sediment is governed by a so-called tracer equation solving
for the advection and diffusion of sediment in sigma coordinate system. The equation for suspended
sediment transport is discretized using finite difference methods. The sediment fluxes in and out of
the water column are specified at the sea surface and seabed. The latter is dependent on critical BBL
shear stresses for resuspension and deposition. It is allowed to sink toward the seabed by specifying
a sinking velocity that is an additional component to computed vertical advection. A simple morpho-
logical module, which is based on the mass conservation equation in erosion and deposition processes,
is included in the sediment transport model. The final results of the sediment transport model include
suspended sediment concentration, and erosion and deposition depths in the model domain.

The developed suspended sediment transport model is integrated with hydrodynamic model, win-wave
model and bottom boundary layer model to study suspended sediment transport in the inner Ishikari
Bay. In this model system, the wave model is implemented separately, while the remaining three other
models are linked together at each time step of computation. Hydrodynamic module is an essential
part in sediment transport study. It advects the suspended sediments, provides the force need to erode
the sediment at seabed. The well known model, the Princeton Ocean Model, is used for hydrodynamic
component in this study. The wave model employed in this study is a spectral wind wave model named
SWAN. Results of wave model including significant wave height, wave period and wave direction
are used as inputs for bottom boundary layer (BBL) model. The BBL model used in this study is
based on the theory introduced by Tanaka and Thu. This model investigates the friction coefficient
under a wave-current combined motion the time-dependent eddy viscosity models. The result of BBL
model is the bottom shear stress which is used to investigate erosion and deposition processes in the
suspended sediment transport model. The above integrated model was applied for the Ishikari Bay, in
the following cases:

Firstly, the sediment transport, hydrodynamic and BBL models were integrated to study suspended
sediment transport in snowmelt season in the Ishikari Bay. The time that suspended sediment transport
in the study area in snowmelt season is dominated by the sediment discharge from the Ishikari River.
A comparison between observed and computed suspended sediment matter concentrations shows that
the model can reproduce the general features of the dynamics of suspended sediment transport in the
Ishikari bay in snowmelt season.
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Secondly, wave parameters resulted from the SWAN model are integrated with the developed model
to study suspended sediment resuspension and transport in the inner Ishikari Bay under high wave
conditions in winter season 2003. A good agreement between observed and computed suspended sed-
iment concentrations was achieved at all vertical measurement positions. This indicates that the model
is able to reproduce reasonably well the stratification feature of suspended sediment concentrations in
winter season in the study area.
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BER TR E NS MEROERIC OVWTIZZ OWMELH 23—, BEEHE > TEEHO T
BENIEIC X 2 P6XTR, KIBE, B, HRICXZEEISIIAON S DHNRUTTHORAL I
BB DT 77 2—DoRESNZIEMTBBICTEHEINZLDOTHD, ThOLRRFMICET
DI LR TR 21T o eI 2V, FRiC, IKREORENER TR T b DT 7 7 2 —R KIE
KRS T T ENTRET H 2D, FRE, BB TR NS DBERBRIL ANV TEEREZ 50
T, TOTFRNIED THRETH D, LREXICEET 2\ FEEN R VONRRTH 5. AiEET
DOIMEER, BEOREHBEZIMT 2720 Tidik L, A/Hh 5 HE T N B REBIEFEOHHOEN
OFERF EBBEMREZRBL2 LTEEER T 7 72 —TH D, TOBEY X FRIEOEER
ExhTns.

—F, COLTHWERBERERETBMELDT 7 7 Z—cDWVTIE, ZELOWEIZINTWVS. K
EFRMNFR7x &R BB DOVTR, Bk ARRRAEN—R & U8 3 RTBEETIVT
& % Princeton Ocean Model(POM) IC XK DETHEFAIEET H D, 72 SWAN H %\ i3 Wave Prediction
Model(WAM) 7z EHR#EREE T NVICE DB LEROBRY SBHOBREEPBEB I ZHETSZ T
ENAIBETHS. CNOWOHBEEINBZThTFhD T 7 72— L, BURBELTH IS v
AETFIVRUCLHEEAERE ) 7 T3 T Lic kD, BitERic B8l 3 T X OHEEMNT]
BELXB.

AFE,POM KU SWAN I & D FJIFROFH M Z2 LM R EROBEARNR CRIRE %
REL, B-HOHEBICBI2EEERBE TV EHLICHART S LI, 2h b E2HALELR
REEFVERRTAE0TH D, S, EREOBVHIETSHS. TH#EAERDKEERE
HLa3BRETTNVE LT, RRICSCEEREANNEZEE L U TEER TORE, HEREN
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REEH, CNCHELTHREAROIW 7S v 7 AREZ B3EFVEFHIZICHELTVWS. 2DE
FINC & D, OB ROCERENICH T 3 EL DCANND BH— LEtB TS v I AR5 5
T ENATREL 2 5. RBERUE RO T FIVER L LTRSS E X, BENRULTICBI 3BAD
TRHMEOBERNED b, FEFASRNERCTHEES OSBRI EARELERL,
M+ EAEOSIEREE X BT EHNALHIICENTVS. ZORKET HFN-FEHFRIC
B3 LRBEET VI, KRETFVC L > TERLNEBENTER G L BHRBOHBEA > Ty
F 23 BT L TIRERO TR S BV ERHRIEREIET 3 LOTESEBNEZEFILT
$5. %1, BEIELTFVOBABRRUE 6 A HBIREHCOVTLEHREN, Tbh3
ERE TR OB A AR RR LTV S,

CNEET I, BB, BERBT S, HEHEE S VRUCFICHR L EREREE TV
BEREUOW, Bl m AR EE TV I WEREOFETEEHRE LD TH D, BRLE, i
T2 BERBEEFCNUTERT 28 2AR360THS. ko TELR, lLgEAEt (T
) DREBEENEERSZ LD LEDS.
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