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Implementing Adaptive Vegetation
Management in Mediterranean Landscapes
through CAFE-DSS
Salam-MED: Sustainable Approaches to Land and water Management in
Mediterranean Drylands

Land degradation and desertification in the Mediterranean are worsening due to climate
change and increasing pressure on agricultural and forest lands, compromising the provision
of ecosystem services. SALAMMED addresses this challenge through an integrated approach
that combines science, co-design with local stakeholders, and decision-support tools. Within
this framework, the project evaluates and co-develops various technological and
management solutions, among them the Adaptive Vegetation Management (AVM), which is
implemented through the CAFE-DSS tool: it integrates field and remote sensing data with
process-based models and ecosystem service indicators to compare management
alternatives, quantify trade-offs (fire, water, carbon, biodiversity, ecoresilience), and propose
portfolios of actions with scheduling and monitoring. The approach is validated in
representative Mediterranean Living Labs (Spain, Sardinia, and Morocco), providing
comparative evidence for adaptive and holistic land management.

INTRODUCTION

Mediterranean Study Sites for Adaptive Vegetation Management (AVM)

OBJECTIVES

Calderona and Hunde: Reduce wildfire risk and fuel loads; enhance aquifer recharge,
carbon sequestration, and biodiversity through selective thinning.

Berchidda: Maintain silvopastoral multifunctionality by maximizing cork yield and tree
vigor, reducing water stress, and increasing deep percolation and fire resistance.

Essaouira: Balance argan oil production and goat grazing, safeguarding regeneration and
long-term productivity.

The AVM aims to develop adaptive management strategies that integrate ecohydrological
and multifunctional criteria to enhance the provision of ecosystem services and reduce
vulnerability to climate change. Its application seeks to balance productivity, conservation,
and resilience, promoting landscapes that are more diverse, functional, and resistant.
Through CAFE-DSS, these objectives are translated into operational management decisions
that address the four key questions of silviculture (when, how much, how, and where to
intervene) and enable the comparison and transfer of solutions across Mediterranean
regions.

AVM PROCEDURE

RESULTS

In each site, the study area is
defined, and an ecohydrological
baseline is established to guide
multifunctional management.
Ecosystem services are prioritized,
and operational indicators are
selected for their evaluation and
optimization.

Climate, soil, vegetation, and
management parameters are compiled
and harmonized to parameterize and
calibrate the models incorporated in
CAFE, selecting the most suitable one for
each case. These models aim to
reproduce current conditions and
simulate each scenario, generating the
baseline and trajectories of key variables
that feed into the subsequent analysis.

Using these inputs, CAFE performs
multiple simulations and applies
multi-objective optimization
(evolutionary algorithms) to identify
the Pareto front: the set of
management alternatives that
improve at least one objective
without worsening the others
relative to the baseline.

Exploration of alternatives through the
“equalizer” type interactive panel: the
user adjusts the indicators according
to their priorities, allowing comparison
of trade-offs. The selected alternatives
are translated into operational
responses, assessing their technical
and economic feasibility based on
expert judgment and the local context.
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Ecosystem Services and Indicators Assessed Across the Mediterranean Living Labs

Interactive Equalizer for Multi-Objective Optimization in CAFE-DSS (Sardinia case study)

Enhanced Ecosystem
Services 

Integration into CAFE-DSS
(multi-objective optimization)


