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  2D hydraulic model can improve landscape analysis in Tectonic geomorphology? Thomas Bernard, Philippe Davy, Dimitri Lague Univ Rennes, CNRS, Géosciences Rennes, UMR 6118, Rennes, France Water mass balance equa�on Sensitivity of fluvial extent to runoff intensity Sensitivity to the grid resolution Eros/Floodos: a particle method for solving hydrodynamics The 2D shallow water equations NEED FOR A NEW METHOD ACCOUNTING FOR CHANNEL WIDTH Iner�al terms are negligible Basal fric�on >> other fric�onal terms Conserva�on of flow momentum k s : channel steepness index, θ: concavity index, S: Topographic slope, A: drainage area, U: uplift rate, E= Erosion rate, K: Erodability coefficient S = k s A -θAssuming U=E and that a stream power incision model applies, one predict that :k s = (U/K) 1/nTectonic information could theorically be extracted from channel morphology In a variety of natural landscapes, fluvial channels tend to follow:

2D hydraulics model have several benefits:

A sharper transition between colluvial and channelized domain A much clearer expression of the concavity and steepness index than the traditional slope-area analysis (Davy et al., 2017) (Hack, 1957;Flint, 1974) (Howard,1994;Wobus et al., 2006;Lague ,2014) Davy, P., Croissant, T., Lague, D., 2017. A precipiton method to calculate river hydrodynamics, with applications to flood prediction, landscape evolution models, and braiding instabilities. 

Combined analysis at various runoff yield new insights into landscape organisation

The hydraulic slope -drainage area per unit width relationship