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ABSTRACT

When a river contains an elevated suspended sediment d¢omtaam to the extent that the river density
is greater than that of the receiving water body, the rivergdange and create a hyperpycnal plume or
turbidity current. After a river plunges into ocean, theutiag hyperpycnal plume can travel significant
distances until it loses its identity by entraining surrdimg ambient water and dropping its sediment
load. A sketch of a turbid underflow is presented in Fig. 1.
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Figure 1: Sketch of hyperpycnal flow

There is great interest in turbidity currents because af f®found impact on the morphology of
the continental shelves and ocean basins of the world. drisngonly accepted that they are one of the
potential processes through which sediment can be traedfary the deep sea environments. These bot-
tom currents influence the sea-bed morphology by deposkiragling and dispersing large quantities
of sediment particles. The resultant deposit often fornopsiayer of rocks which are potential sources
of hydrocarbon. Therefore, understanding and predictieggeometry of these deposits is crucial for
effectively exploring and exploiting these reservoirs.



An additional concern is the destructive effect that tutiidurrents have on underwater structures,
such as cables, pipelines and foundations.

Large-scale hyperpycnal flow or turbidity currents in théuna environment are difficult to monitor
because of the unpredictable nature of the events. As d,resst of our knowledge about these flows
is derived from small scale laboratory experiments likedhes described in [2], [4] and [3].

We present a numerical model of hyperpycnal flow generatethéyplunging of a river. We shall
considern, > 1 species of sediments with densjty, for j = 1,...,n, transported by a river with
freshwater of density. The river plunges into an ambient fluid (in general the oredmensityp,,.
Interaction between turbidity current and bottom is incogted to the model, considering eroding and
deposit effects as well as solid transport due to the velagfitthe current. Water entrainment from
above due to turbulence is also considered.

The equations are obtained from the two-dimensional egustiinder the hypothesis of shallow-flow,
namely the hydrostatic distribution of pressure. Equatitor conservation of fluid mass, sediment
mass and fluid momentum are solved simultaneously. This ¢fpaodel has been widely used in
the simulation of turbidity currents (e.qg., [7], [1], [4)ast applicability, low computational cost and
conceptual simplicity are the main reasons that justifydpion for a one-dimensional framework.

The equations are solve using path-conservative scherassred by Parés, Castro et al. described in
[6], [5]-
Numerical simulations show a good agreement to labora&sylts like the ones presented in [3] and

[4].
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