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Fig. 1. (a) Oceanographic setting south of South Africa. Water mass flow paths are schematic,
and based on the literature cited in the reference. The location of the Agulhas Drift is labeled.
(b) RV Sonne SO-182 Cruise track map with seismic reflection and refraction lines, and
OBS/seismic land stations indicated. The position of the parasound profile along Line AWI-
20050009 (Fig. 2) is marked as pink line.

ROMS

ROMS it is an advanced Agulhas Drift Model (ADM) configuration:
open-source model. It is a

i

The area south of South Africa has been intensively studied
since this region is a critical gateway for the exchange of
water masses from Atlantic, Indian and Southern Ocean
(Fig. 1(a)). During the R/V SONNE cruise SO-182 in spring
2005, extensive parasound and reflection seismic data across
the Agulhas Drift has been recorded (Fig. 1 (b)). These data
indicate that the Agulhas Drift was built up by east-west

flowing currents (Fig. 2), which are identified as the inflows
of NADW and AABW.

For a better understanding of the temporal evolution of the
Agulhas Drift and the development of the palaeocirculation
south of South Africa, the Regional Ocean Modeling System
(ROMS) is applied. It is coupled with a sediment transport
model. Preliminary simulation is based on the present topog-
raphy, forcing (wind, heat and salinity) and climatology data-
sets.

ADM domain: 34° S - 42° S, 20° E
ADM grid:

-35°E Sediment Transport Model (SMT) configuration:
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Fig. 2. Parasound profile along Line AWI-20050009. 'The Agulhas Drift
and the suggested flow direction are shown.

Based on current velocities adopted from the ADM

3D, free-surface, hydro- -« (a) A 0 > horizontal: 0.125° grid width model, sediment transport pathways are calculated
static, primitive equation | _ ‘ 1> s @ . »  vertical: 20 topography following 1 ayers SMT configuration -> see ADM
model ~ with  stretched, [ | e B 0 " (Enhanced resolution both at the surfaceand  Fjve different sediment classes are tested:
terrain-following  vertical < B in the deeper layer) | d [mm] | 0125  0.05 0.0125 0.005  0.0025
coordinates and Orthogonal) ] 13000 é—zsoo Lsos Boqndary condition: active open boundaries pe [kg/m3] 2650 2650 2650 2650 2650
curvilinear horizontal coor- »* KG& G g - ., Period: one model year W, [mm/s] 9.4 1.6 0.10  0.02  0.004
dinates. Furthermore, the 98 = Topography: ETOPO?2 dataset E, [kg/m’s] [2.5%10" 4.2%10° 2.6*10° 42*107 1.0*10”
sediment transport algo- e 4 | 4009 w Forcing: wind, heat, and .sahnlty fluxes extracted (1. [N/m’] 0.15 0.10 0.05 0.02 0.01
rithms have been incor poO- O\ o8 - (b) _ ” from COIIlpI‘ ehensive Ocean_AtmOSp here d: Diameter of grain size class ps: Density of sediment material of size class
rated 000 | 0 Data Set (CO ADS) W: Settling velocity of size class E,: Erosion rate of size class
. o e e e =% Depth [m] s = o e — — - Climatolo gy: an ocean Mo Ilthly climatolo gy 7. Critical shear stress for sediment motion
atitude . . Depth [m] . b oy . . . .
(See also Fig. 3. The model grid used in the ADM. (a) Thé hotizontal grid. World Ocean Atlas (WOA 2001) Initial concentration (spatially uniform): 4 mg/I

http://www.brest.ird.fr/Roms_tools/) (b)The vertical grid at 29° E (Black line in (a)). Porosity p=0.4

Model Results

1) The ADM model reproduces the strong Agulhas cur-
rent in the vicinity of the Agulhas Bank. NADW and
AABW flow eastward through the Agulhas Passage into the eddy breaks up.
Transkei Basin (Fig. 6). The current system in the model

Before E
between 2000m and 3500m. AABW has tem- eddy £ o

peratures of 0.1 to 1.1° C and salinities of 34.6
to 34.7. These results agre quite well with the
reference data in the literature.

3) Furthermore, these simulations show that the sediment transport
patterns along the Agulhas Drift are strongly influenced by mesoscale
eddies . In general, sediment resuspension occurs during the eddy
events, and materials are transported away from the Transkei Basin if
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Outlook

Further simulations will be developed in the following aspects:

® build up the model with finer grid in Transkei Basin

® sct the sediment sources and test more sediment spectra

e simulate the regional sediment transport under LGM conditions
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As a result, we found, that the middle sands with a diameter of 0.125 mm
are carried out of Transkei Basin after the first half model year. Thus, the
middle sand can not be deposited in the Transkei Basin. The sediment
concentrations of two grain classes in the water column, before, during
and after an eddy event are compared in Fig. 5. and Fig. 6.
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Fig. 4. The averaged potential temperature and
salinity at the vertical section along the profile Fig. 5. The sediment concentrations in the water column at the vertical section along Fig. 6. The sediment concentration and the velocity field along the bottom
AWI-2005009 for one model year . the profile AWI-2005009 (Fig. 1a, Fig. 2 and Fig. 6). layer of the model (Fig. 3b). The position of the parasound profiles are labed

as red lines and the Line AWI-2005009 (Fig. 2) is marked as pink line.




