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Objectives 

This study was aimed to

(i) identify the current status of the diverse human and natural disturbances in 
Mediterranean forests over recent decades

(ii) identify the main causes of the changes in these forested areas responsible for the 
current situation, which can provide clues for a future perspective for forested areas in 
the Mediterranean Basin

(iii) propose actions that could help improve the survival of the forest biome in the 
Mediterranean Basin

(iv) identify issues that help advance our knowledge for obtaining a global overview of the 
present and future evolution of this biome. 



Sites with observational/ experimental data used in this study



2. Species Invasion

3. Soil Fragility and Forest Maintenance and Regeneration

4. Depopulation and abandonment of rural areas 

1- Present and Future Aridity: The Larger Threat

Several Concurrent Risks



1- Present and Future Aridity: The Larger Threat

Pollastrini et al., 
2018 

Dieback, defoliation, and lower growth
• Drought Is Currently Shaping the Structure of Mediterranean Forests

• The expansion of shrublands at the expense of forests is expected 

• Several Mediterranean forested 
areas are on steep slopes and thus 
frequently have shallow soils, so 
they are more sensitive to drought 
as observed in climate models



Excessive livestock pressure 

Soil degradation 
Forest degradation 
Slow regeneration. 

Lack of grazing

Biomass accumulation
Closed forests / less diversity

Forest fire risk

Effect of grazing
North and south Med differences

1- Present and Future Aridity (continuous)



Decline in 
tree 

population 

Increases in heatwaves, warming, and 
droughts have been associated with 

pathogens 

Aridity and Warming: An Open Door for Pests

Affect tree 
resistance to 
drought

1- Present and Future Aridity (continuous)

Invasive.org



2- Invasion

Peri-urban forests, however, are the most vulnerable to invasion due to the presence and activity of 
humans 

- Apply pressure for dispersing invasive species 

- Promote open ecological spaces that allow new species to invade while maintaining high resource 
availability

Forests are generally the least invaded habitats particularly in Europe and the Mediterranean Basin

Many species have been intentionally 
introduced for afforestation and 

silvicultural management (e.g. Acacia, 
Eucalyptus, Robinia, Ailanthus)



3- Soil Fragility and Forest Maintenance and Regeneration

• Low and irregular precipitation is the main factor limiting tree establishment and growth

• Unstable balance between the trees and soil water content

• The quality of soil is key ensuring the health and 
regenerative capacity of Mediterranean forests.

• Forests are the best types land cover for maintaining soil 
quality and avoiding its degradation in Mediterranean 
climates

Maaroufi & De Long, 
2020 



North and south Med differences

Expansion of cropland in 
rural areas 

Ploughing of slopes for livestock
Soil degradation

Forest degradation 
Slow regeneration. 

Land abandonment

Biomass accumulation
Closed forests / less diversity

Forest fore risk

Land abandonment / overexploitation

4. Depopulation and abandonment of rural areas 



Mediterranean forest

From Peñuelas, J., Sardans, J. Global Change and Forest Disturbances in the Mediterranean Basin:  Breakthroughs, Knowledge Gaps, and Recommendations. Forests 2021, 12, 603. 
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http://www.mediterraneanmosaics.org/



Conclusion

Aridity is the main climatic constraint for Mediterranean forests

Need to know more about properly managing forests to increase their 
resistance to drought and the interacting disturbances. 

A strong alliance is needed to avoid excessive depopulation of rural forested areas and 
unmanaged secondary forest expansion in Mediterranean Europe, and on the other extreme, to 
control population expansion and forest over-exploitation and loss in North Africa. 

All the data strongly suggest that maintaining biodiversity, as well as a variety 
of goods and services from cropland and forested areas will be necessary to 
reach these objectives.

The management of forested areas should incorporate a hierarchical 
landscape planning at different scales.
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Please rate how relevant are those questions for your country



The main challenges to implement the research proposed are :



Lack of working 
Force

Lack of cooperation between 
different institutions

Forest responsibilities dispersed among 
different institutions

What are the additional challenges to implement this work ?
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