
HAL Id: cea-02666960
https://cea.hal.science/cea-02666960

Submitted on 31 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Development and validation of a runoff and erosion
model for lowland drained catchments

Thomas Grangeon, Olivier Cerdan, Rosalie Vandromme, Valentin
Landemaine, Louis Manière, Salvador-Blanes Sébastien, Anthony Foucher,

Olivier Evrard

To cite this version:
Thomas Grangeon, Olivier Cerdan, Rosalie Vandromme, Valentin Landemaine, Louis Manière, et al..
Development and validation of a runoff and erosion model for lowland drained catchments. EGU
General Assembly 2017, Apr 2017, Vienne, Austria. pp.EGU2017-14257. �cea-02666960�

https://cea.hal.science/cea-02666960
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 19, EGU2017-14257, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

Development and validation of a runoff and erosion model for lowland
drained catchments
Thomas Grangeon (1,2), Olivier Cerdan (1), Rosalie Vandromme (1), Valentin Landemaine (1), Louis Manière
(2), Sébastien Salvador-Blanes (2), Anthony Foucher (2), and Olivier Evrard (3)
(1) BRGM, DRP/RIG, Orléans, France (t.grangeon@brgm.fr), (2) (2) Université François Rabelais - Tours, EA 6293 GEHCO,
Faculté des Sciences et Techniques, Parc de Grandmont, 37200 Tours, France, (3) (3) Laboratoire des Sciences du Climat et de
l’Environnement (LSCE/IPSL), UMR 8212 (CEA-CNRS-UVSQ), Avenue de la Terrasse, 91198 Gif-sur-Yvette Cedex, France

Modelling water and sediment transfer in lowland catchments is complex as both hortonian and saturation
excess-flow occur in these environments. Moreover, their dynamics was complexified by the installation of tile
drainage networks or stream redesign. To the best of our knowledge, few models are able to simulate saturation
runoff as well as hortonian runoff in tile-drained catchments. Most of the time, they are used for small scale
applications due to their high degree of complexity.
In this context, a model of intermediate complexity was developed to simulate the hydrological and erosion
processes at the catchment scale in lowland environments. This GIS-based, spatially distributed and lumped model
at the event scale uses a theoretical hydrograph to approximate within-event temporal variations. It comprises
two layers used to represent surface and subsurface transfers. Observations of soil surface characteristics (i.e.
vegetation density, soil crusting and roughness) were used to document spatial variations of physical soil
characteristics (e.g. infiltration capacity). Flow was routed depending on the local slope, using LIDAR elevation
data. Both the diffuse and the gully erosion are explicitly described.
The model ability to simulate water and sediment dynamics at the catchment scale was evaluated using the
monitoring of a selection of flood events in a small, extensively cultivated catchment (the Louroux catchment,
Loire River basin, central France; 25 km2). In this catchment, five monitoring stations were equipped with
water level sensors, turbidity probes, and automatic samplers. Discharge and suspended sediment concentration
were deduced from field measurements. One station was installed at the outlet of a tile drain and was used to
parameterize fluxes supplied by the drainage network.

The selected floods were representative of various rainfall and soil surface conditions (e.g. low-intensity
rainfall occurring on saturated soils as well as intense rainfall occurring on dry soils in spring). The model was
able to reproduce the runoff volumes for these different situations, and performed well, especially in winter (the
relationship between observed and modeled values has R2=0.72) when most of the sediment are transferred.
Therefore, future work will evaluate the model ability to reproduce the erosion and sediment dynamics in this
catchment in order to provide a tool for sediment management in these lowland environments draining agricultural
land where river siltation is problematic.


