Geophysical Research Abstracts
Vol. 18, EGU2016-10713, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Modelling global change impacts on soil carbon contents of
agro-silvo-pastoral Mediterranean systems
Beatriz Lozano-García (1), Miriam Muñoz-Rojas (2,3,4), and Luis Parras-Alcántara (1)
(1) Department of Agricultural Chemistry and Soil Science, Faculty of Science, Agrifood Campus of International Excellence
- ceiA3, University of Cordoba, Spain, (2) University of Western Australia, Plant Biology, Crawley, 6009, WA, Australia , (3)
Kings Park and Botanic Garden, Kings Park, Perth 6005, WA, Australia, (4) Curtin University, Department of Environment
and Agriculture, 6845 Perth, WA, Australia

To assess the impact of climate change on soil organic C (SOC) stocks in agro-silvo-pastoral environments,
different models have been applied worldwide at local or regional scales, such as as RothC (Francaviglia et
al., 2012) or CENTURY (Alvaro-Fuentes et al., 2012). However, some of these models may require a high
number of input parameters or can underestimate the effect of soil depth. CarboSOIL (Muñoz-Rojas et al.,
2013) is an empirical model based on regression techniques and developed to predict SOC contents at standard
soil depths (0-25, 25-50 and 50-75 cm) under a range of climate and/or land use change scenarios. CarboSOIL
has been successfully applied in different Mediterranean areas ,e.g. Southern Spain (Muñoz-Rojas et al., 2013;
Abd-Elmabod et al., 2014), Northern Egypt (Muñoz-Rojas et al., 2014) and Italy (Muñoz-Rojas et al., 2015). In
this study, CarboSOIL was applied in the Cardeña and Montoro mountain range Natural Park. This area covers
385 km2 and is located within Sierra Morena (Córdoba, South Spain) and has a semiarid Mediterranean climate.
It is characterized by agro-silvo-pastoral systems. The Mediterranean evergreen oak woodland (MEOW-dehesa)
is savanna-like open woodland ecosystem characterized by silvopastoral uses, being an ancient human modified
Mediterranean landscape (Corral-Fernández et al., 2013; Lozano-García and Parras-Alcántara 2013). The most
representative soils in the Cardeña and Montoro mountain range Natural Park are Cambisols, Regosols, Leptosols
and Fluvisols. These soils are characterized by low fertility, poor physical conditions and marginal capacity for
agricultural use, together with low organic matter (OM) content due to climate conditions (semiarid Mediterranean
climate) and soil texture (sandy). The model was applied at different soil depths: 0-25, 25-50 and 50-75 cm
(Parras-Alcántara et al., 2015) considering land use and climate changes scenarios based on available global
climate models (IPPC, 2007). A total of 38 sampling points were selected under two management practices and
six different land uses: (1) MEOW-dehesa (D); (2) MEOW-dehesa + some pine trees (D+P); (3) MEOW-dehesa +
some cork oaks (D+C); (4) MEOW-dehesa + some gall oaks (D + G); (5) MEOW-dehesa after a clarified process
and transformed to olive grove but maintaining isolated oaks (OG) and (6) MEOW-dehesa after a clarified process
and transformed to cereal pasture with isolated oaks (C). Preliminary results showed a high heterogeneity of SOC
contents along the soil profile for different climate and land use scenarios. The methods used here can be easily
implemented in other Mediterranean areas with available information on climate, site, soil and land use.
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