The Cceanographi c Soci ety of Japan (0S8J)

NERIEEMZE $44 %, $2 5, 203-210, 2007
Bulletin on Coastal Oceanography, Vol. 44, No. 2, 203-210, 2007

W s S do 1 % i L O kg
LIV I A ¥ & B =L S 1% NI VT =1 SR, & G 5/ i

Transport Processes of Suspended Sediment in a Tidal River

Kiyoshi Kawanishi, Satoshi Nakamura, Daishi Araki,

Shoji Fukuoka and Masamitsu Mizuno

REANBUKEIZBWTBER Ny 77 — &S AEr, KiRESFHE SHEKER 2 RE L, ®WERB, 3L
Z23HMIZ b7z THIM L7c. 23HMOBEA» SEWoH LN — KEES LWL I L. BERBHEIZRAKDR
AL BRFFEOELEDFD T tidal straining (2 & D FIZR I SN HLHEAPOEE /R L, tidal straining & %KD
FMBHEITHROTEI LTI ER I LT/, R L ORXIEHRCEZ ), RIE#OER & BERICHEEIE
LTwiz, KM L - THRAKRAZSHB E ATV EFEE, @252, 8km OB ATIRELHOL Y D
WA ERARTH oz, 517, BETHEXRORMEB MG L @ECERL TV I EFHLrE Lo
7o, REEICE, EPBICBIT2MRFEOY -3 THEHOY -2 L h K& p o7, FEOLDERELRELD, #
HRF Y 77 — R 2 VBB 24T o 72468, @RS L AREC ARG, TEERYOSE LiTeR4EsE
BILRNETEDLRESTH o7z, TEICBIT S LTI O L o0 BB IR P I A & OB FITKIE L Tz,

An observation of tidal current, stratification, and suspended sediment (SS) in the Ohta flood-way was conducted for 23
days using a moored acoustic Doppler current profiler, conductivity/temperature sensor and water quality sensor. The three-week
deployment period facilitated examination of both semi-diurnal and neap/spring aspects of tides. The data demonstrated a semi-
diurnal stratification cycle, which is driven by the tidal straining of freshwater-induced horizontal density gradient. The tidal
straining and nonlinearity of the tidal wave caused asymmetry of the tidal current. SS transport occurred intermittently, and most
of the transport ordinarily occurred just before and after the lower low-water slack. The net transport was directed upward for the
restricted freshwater discharge at a point 2.8 km upstream from the mouth. Moreover, it was found that the long-term variation
in SS transport is related to river discharge and tidal range. In the spring, peaks of the SS transport during flood tide were higher
than those during ebb tide. An additional survey was made to examine sediment transport on the tidal flat using an acoustic
Doppler velocimeter. The tidally induced bed shear stresses were too weak to cause resuspension of the tidal flat sediment. The

concentrations of SS during the flood were consistent with inundation of waters from the main channel.
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(a) Map of the Ohta river estuary, (b) longitudinal bottom profile and (c) cross-section of the Ohta
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Fig. 2 Temporal variations of (a) river discharge, (b) water depth,
(c) temperatures near the surface and bottom, (d) salinities
near the surface and bottom and (e) strength of density

stratification.
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Fig. 3 Temporal variations of density stratification and water depth for (a) spring tide

and (b) neap tide.
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Fig. 4 Temporal variations of longitudinal velocity, water depth and velocity difference
between surface and bottom for (a) spring tide and (b) neap tide.
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Fig. 9 Temporal variations of (a) tidal range, (b) daily mean
concentration of SS, (c) daily mean transport rate of SS and (d)
transport rate of SS and water depth.
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Fig. 11 Temporal variations of (a) water depth, (b) longitudinal
velocity, (c) transverse velocity and (d) SS concentration on the

tidal flat. Gray bands denote dry periods.
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Fig. 12 Temporal variations of (a) water depth, (b) longitudinal
velocity, (c) transverse velocity and (d) SS concentration near

the bottom in the main channel.
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Fig. 13 Temporal variations of (a) water depth, (b) bed shear-stress
and (c) vertical turbulent flux of SS on the tidal flat. Gray
bands denote dry periods.
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Fig. 14 Relationship between vertical turbulent flux of SS and bed

shear-stress.
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Fig. 15 Temporal variations of (a) water depth, (b) longitudinal
advective SS flux and (c) transverse advective SS flux. Gray
bands denote dry periods.
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