
HAL Id: hal-01209224
https://hal.science/hal-01209224

Submitted on 3 Jun 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.

Landscape-scale modelling of soil carbon dynamics
under land use and climate change

Marine Lacoste, Valérie Viaud, Didier Michot, Christian Walter

To cite this version:
Marine Lacoste, Valérie Viaud, Didier Michot, Christian Walter. Landscape-scale modelling of soil
carbon dynamics under land use and climate change. EGU, European Geosciences Union, General
Assembly 2013, Apr 2013, Vienne, Austria. , Geophysical Research Abstracts, 2013, Geophysical
Research Abstracts. �hal-01209224�

https://hal.science/hal-01209224
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 15, EGU2013-11368, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Landscape-scale modelling of soil carbon dynamics under land use and
climate change
Marine Lacoste (1), Valérie Viaud (1), Didier Michot (2,3), Walter Christian (2,3)
(1) INRA, UMR 1069, Sol Agro et hydrosystèmes Spatialisation, F-35000 Rennes, France (marine.lacoste@orleans.inra.fr),
(2) AGROCAMPUS OUEST, UMR 1069, Sol Agro et hydrosystèmes Spatialisation, F-35000 Rennes, France , (3) Université
européenne de Bretagne, France

Soil organic carbon (SOC) sequestration is highly linked to soil use and farming practices, but also to soil redistri-
butions, soil properties, and climate. In a global change context, landscape, farming practice and climate changes
are expected; and they will most probably impact SOC dynamics. To assess their respective impacts, we modelled
the SOC contents and stocks evolution at the scale of an agricultural landscape, by taking into account the soil
redistribution by tillage and water processes. The simulations were conducted from 2010 to 2100 under different
scenarios of landscape and climate. These scenarios combined different land uses associated to specific farming
practices (mixed dairy with rotations of crops and grasslands, intensive cropping with only crops rotations or
permanent grasslands), landscape managements (hedges planting or removal), and climates (business-as-usual cli-
mate and climate change, with temperature and precipitations increase). We used a spatially SOC dynamic model
(adapted from RothC), coupled to a soil redistribution model (LandSoil). SOC dynamics were spatially modelled
with a lateral resolution of 2-m and for soil organic layers up to 105 cm. Initial SOC stocks were described with
a 2-m resolution map based on field data and produced with digital soil mapping methods. The major factor of
change in SOC stocks was land use change, the second factor of importance was climate change, and finally land-
scape management: for the total SOC stocks (0-to-105 cm soil layer) the change of land use, climate and landscape
management induced a respective mean absolute variation of 10 to 20 tC ha-1, 9 tC ha-1 and 0.4 tC ha-1. When
considering the 0-to-105 cm soil layer, the different modelled landscapes showed the same sensitivity to climate
change, with induced a mean decrease of 10 tC ha-1. However, the impact of climate change was found differ-
ent according to the different modelled landscape when considering the 0-to-7.5 and 0-to-30 cm soil layers: the
more sensitive landscapes were those of intensive cropping. This shows the importance of considering not only the
plough layer, but also the vertical distribution of SOC stocks to assess the variation in SOC dynamics under land
use, landscape management or climate change. Finally, rural hedgerow landscapes were proved to be quite well
adapted for soil protection in a context of climate change, focusing on both carbon storage and soil erosion.


