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WOODY DEBRIS TRANSPORT DURING FLOODS: 2D HYDRODYNAMIC
MODELLING APPROACH
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Woody material mobilization in rivers has been studied during the last decades. Most of the
rasearch carried out so far has been focused on the momhological role of woody debris, the
| recruitment processes, and its spatial distribution in the streams. In addition to the ecalogical
' and hydro-gecmorphic points of view, ona of the most important topics is the patential hazard
 in communities adjacent to streams, since wood dramatically increases the destructive power
of flonds. Howeaver, very few studies have dealt with this phenomenon a5 a patential hazard
~ during floods.

- Models that predict when and where wood will be entrained or deposited could prevent and
. mitigate the risk of such destructive events, bul to this purpose there are no madels available
fee It so far. In this work & numerical model has been developed in order to simulate the
hydrodynamics and other fluvial processes {turbulence, sediment fransport, etc.) together
with the woody debris transport. This mode! has been integrated as a new module into the
IBER hydraulic bidimensional model,

IBER is & numerical model for simulating turbulent free surface unsteady flow and
environmental processes in river hydraulics, Mowadays, IBER has 3 main computational
modules: a hydrodynamic module, & turbulenee module and a sediment transport module. All
of them work in a finite volume non-structured mesh made up of triangular or quadrilateral
elerments. The hydrodynamic module solves the depth averaged Shallow Water Eguations
(2D-5WE), also known as the two-dimensional St Venant Equations.

Wood entrainment is considered in relation to a force balance model acting on weod in
streams. Furthermore, turbulence may affect the woody debris transport. To incorporate this
effect an additional resistance o fluid deformation resulting from the internal chaotic fluid
mations that characterize turbulent flow has been sdded. The interactions between logs and
channel canflguration and between logs each other have been also taken into account in the
madel. The influence of woody debris (deposits or individual Iogs) in hydrodynamics has
been solved with an additional drag. To verify the model presented here, flume experiments
were carried oul. Thus, the behaviour of wood in rivers was simulated performing different
flume configurations with different flow conditions and using several types of dowels as LWD.
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