Geophysical Research Abstracts
Vol. 20, EGU2018-6922, 2018

EGU General Assembly 2018 EG U
© Author(s) 2018. CC Attribution 4.0 license.

Arbitrary order finite volume schemes for SWE: complex flows in
enclosed water bodies

Adrian Navas-Montilla (1), Carmelo Juez (2), Mario Franca (3), and Javier Murillo (1)

(1) Fluid Mechanics - LIFTEC, Universidad de Zaragoza - CSIC, Zaragoza, Spain (anavas @unizar.es,
Javier.Murillo@unizar.es), (2) LCH, Ecole Polytechnique Fédérale de Lausanne EPFL, Lausanne, Switzerland
(carmelo.juez@epfl.ch), (3) River Basin Development, IHE Delft Institute for Water Education, Delft, The Nederlands
(m.franca@un-ihe.org)

The aim of this work is to design and validate a 2D arbitrary order WENO-ADER scheme for the simulation of
free surface flows using the Shallow Water Equations (SWE) with bed slope and friction terms. Experimental data
obtained in a straight channel equipped with bank lateral embayments has been considered as a benchmark. The
complexity of the flow patterns observed in the laboratory channel challenges the prediction capacity of the nu-
merical scheme. Gravitational waves and resonant phenomena are successfully reproduced by the computational
technique herein described. Thanks to the high order level of accuracy provided by the numerical scheme, the
transient vortex shedding in the lateral cavities and their effect in the flow of the main channel are well captured.
Contrary to high order schemes, the 1-st order version of this scheme is not able to reproduce the intrinsic par-
ticularities of such flow. We can thus affirm that such combination of the 2D depth-averaged mathematical model
(SWE) with a high order numerical solver provides accurate results with an affordable computational time.



