mzuriCh ETH Library

Stream erosion in analogue
models

Other Conference Item

Author(s):
Reitano, Riccardo; Clementucci, Romano; Conrad, Ethan M.; Corbi, Fabio; Lanari, Riccardo; Faccenna, Claudio; Bazzucchi,
Chiara

Publication date:
2023

Permanent link:
https://doi.org/https://doi.org/10.3929/ethz-b-000652375

Rights / license:
Creative Commons Attribution 4.0 International

Originally published in:
EGUsphere, https://doi.org/10.5194/egusphere-equ23-8247

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.



https://doi.org/https://doi.org/10.3929/ethz-b-000652375
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.5194/egusphere-egu23-8247
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use

(EGUsz, 2023

EGU23-8247, updated on 06 Mar 2024
https://doi.org/10.5194/egusphere-egu23-8247

EGU General Assembly 2023
© Author(s) 2024. This work is distributed under
the Creative Commons Attribution 4.0 License.

Stream erosion in analogue models

Riccardo Reitano', Romano Clementucci', Ethan M. Conrad?, Fabio Corbi®, Riccardo Lanari®,

Claudio Faccenna'®, and Chiara Bazzucchi'
'Department of Science, University of Rome “Roma TRE”, Laboratory of Experimental Tectonics, Rome, Italy

(r.reitano@gmail.com)

Department of Geological Sciences, Jackson School of Geosciences, The University of Texas at Austin, Austin, TX, USA
3National Research Council - CNR, Istituto di Geologia Ambientale e Geoingegneria, Italy

“Department of Earth Science, University of Florence, Florence, Italy

>Lithosphere Dynamics, Helmholtz Centre Potsdam, German Research Centre for Geosciences (GFZ), Potsdam, Germany

The presence of a strong interaction between tectonic deformation and surface processes is
widely recognized. Still, the nature of this interaction is difficult to unravel and quantify. In the last
decades, analogue landscape evolution models have been widely implemented and employed in
different tectonic settings, to complement field campaign studies. Since the aim of these analogue
models is to help the interpretation of data coming from natural prototypes, it is important to test
how well empirical erosional laws built upon natural landscapes, explain analogue model
behavior. We perform a series of experiments for a straight interpretation of the relationship
between applied boundary conditions and analogue landscape evolution. The selected analogue
material is composed of 40 wt.% of silica powder, 40 wt.% of glass microbeads, and 20 wt.% of PVC
powder. The analogue material fills a rectangular box (30x35x5 cm3) placed over a reclined table.
Over the box, a series of sprinklers generate a dense mist (i.e., rainfall) that triggers surface
processes. The boundary conditions applied to the models are the imposed slope of the reclined
table and the rainfall rate. We test three rainfall rates (9, 22, and 70 mm h-1) and three imposed
slopes (10, 15, and 20°), analyzing how the combination of these boundary conditions results in
different landscape metrics (e.g., basins length, basins width, drainage area, channel slope,
erosional efficiency) and erosion rates. Results show that in models affected by high rainfall rates
(70 mm h-1), the implemented analogue material is characterized almost no channelization, and
erosion acts uniformly and diffusively over the models’ surface. Lower rainfall rates (9, 22 mm h-1)
allow more discrete channelization instead. On the other hand, as expected, the imposed slope
controls the amount of incision, so that the volumes of material removed by erosion increase
moving from 10° to 20°. However, even if the maximum incision is generally controlled by the
slope, the coupling with rainfall rate tunes the effectiveness of erosion. In this work we compare
the imposed boundary conditions with the corresponding erosion rates, using geomorphic
markers and landscape metrics to define if and how natural erosional laws apply to analogue
landscape evolution models.


http://www.tcpdf.org

