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Mediterranean mid-mountains suffered throughout the 20th 
century depopulation and abandonment of traditional activities

The secondary sucession
starts with the encroachment
of the shrub

Land Use of the Leza Valley



ECOSYSTEM SERVICES

• Rewilding of landscape and recovery of
forest ecosystem

• More CO2 fixation

• Less soil erosion

• Aesthetic benefit for urban tourism

• …

ECOSYSTEM DISSERVICES

• Homogenization of landscape

• Diversity loss

• Increase of wildfires

• Decrease in water resources

• Reduction of agropastoral resources

• Change in soil properties, quality and 
soil organic carbon



MANMOUNT PROJECT

Objective: to apply an interdisciplinary and multi-scale approach to understanding
the effects of post-land abandonment management practices (LMPs) (afforestation, 

forest thinning and shrub clearing) on soil properties, soil quality, and SOC 
sequestration (as indicators of land degradation), soil hydrology and water resources

in a marginal Mediterranean mountain area at different spatial scales



In this presentation…

HYPOTHEIS: post-abandonment management in Mediterranean 
mid-mountain areas can improve SOC, becoming an important tool 
against climate change.

OBJECTIVE: to analyse how post-abandonment management of 
mountains areas with shrub-clearing practices and livestock grazing 
can influence soil properties and more specifically carbon dynamics 
and carbon sequestration.



Shrub clearing
plan of La Rioja 
Administration

STUDY AREA

Positive effects of the plan:

• Control of wildfires

• Increase of pasture land

• Implementation of extensive livestock

• Improvement of landscape structure



METHODOLOGY

Selection of 5 land uses
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Analysis in laboratory:

• C org concentration (%)

• N concentration (%)

• O.M. concentration (%)

• C org/N ratio

• Soil Organic Carbon (SOC) and Nitrogen
Storage (Mg C ha-1)

120 number of samples



PRELIMINARY RESULTS



PRELIMINARY RESULTS



PRELIMINARY RESULTS

SH≠OSC and CP



FURTHER STUDIES:

• Create a Soil Quality Index (SQI) to analyze the complete dataset

• SOC analysis (aggregate size fractions and density fractionation)

• Prediction of SOC evolution in future climate scenarios under 
different LMPs using SOC modelling



CONCLUSSION

There are significant differences in soil properties between post-
abandonment practices. Carbon storage increases with
management by shrub clearing and livestock grazing: the time 
since shrub clearing is a key factor in the evolution of carbon
dynamics.

The management of abandoned areas in the Mediterranean mid-
mountains has great potential to offset CO2 emissions and 
promote its sequestration in the soil, besides offering ecosystem, 
economic and social benefits.
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