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1 - AIFM: « Problématique de la forêt méditerranéenne », dans Forêt méditerranéenne, 
hors série n°1, 191 pages.  Marseille, 2002.

Figure 1.1: Map of the Mediterranean basin (source : Plan Bleu, 2009).
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2 - AIFM 2006: « Les acquis du projet RECOFORME, Bilan, enjeux et recommandations » 
(Achievements of the RECOFORME Project, balance, stakes and recommandations). 
56p. Marseille http://www.aifm.org/nos-activites/projets-de-cooperation/recoforme.

3 - AIFM 2006: « Conclusions de l’atelier de préparation d’un projet d’échanges tech-
niques pour l’élaboration  des politiques de gestion forestière dans les espaces natu-
rels protégés méditerranéens » (Conclusions of the preparation workshop for a techni-
cal exchange on the elaboration of forest management policies within Mediterranean 
protected natual lands). Marseille. 

4 - AIFM 2012: QUALIGOUV, Final capitalisation book ;  56 pages and seven attachments. 
Marseille. http://aifm.org/en/results-and-products-capitalisation-communication. 

5 - See Note 12 page 8.

6 - Forêt méditerranéenne 2010: First Mediterranean Forest Week in Antalya. Volume 
XXXI, 4. Special Edition, 132 pages. 

7 - Forêt méditerranéenne 2011: Second Mediterranean Forest Week in Avignon, Vo-
lume XXII, 4. Special Edition, 188 pages,.

Photo 1.1: The Partnership of the QUALIGOUV project, in the !eld

Photo 1.2 : 3ème Semaine forestière méditerranéenne : Outre l’in-
tervention de Lucio do Rosario sur les activités de l’ADPM dans 
le cadre du projet, un poster a été présenté lors de cet événe-
ment d’ampleur internationale. 
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 •

 •

 •

 •
 •

Introduction

 •
 •

1. Objectives

 •

 •

2. Field stakeholders are not researchers

 •
 •

 •

 •
 •



For

3. Nevertheless there are many curious !eld 
      stakeholders who strive to ensure constant 
       progress 

 •

 •

 •

 •
 •

 •
 •
 •

4.  However, there are only a few development tools

5. The method implemented within 
 FOR CLIMADAPT

8 - Bonnier J. 2006 – « La “communicoopération”, une expérimentation menée à 
terme». (The «communicooperation», a completed experiment) Forêt Méditerranéenne 
XXVII.  No 4 pages 361-36. 

9 - The Peer group is a typical tool of this method: its function is to critically analyse the 
actions and identify the major knowledge acquired, and !nally to capitalise both. Each 

partner’s institution has designated an independent peer, whose function is to explain the 
local project data and debate on the implementation of the partners’ actions. During each 
technical meeting, on every site, the Peer group has met and debriefed each !eld visit, 
giving its opinion and suggestions. At the closing seminar in Herculaneum, the Peer group 
has also adopted the capitalisation summary presented in this Book (see part 2). 



 •

 •

 •

10 -  These MED projects are co-!nanced by the ERDF at a rate of 75%. It means that for 
each euro from the partner, Europe !nances 3 euros.

6. Transferability of the method  •

 •

Picture 1.2: 
Organogram of the 
FOR CLIMADAPT 
project.
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7. Sustainability of the approach

 12 - The Collaborative Partnership on Mediterranean Forests is a network of about 20 
institutions, organised around the FAO Silva Mediterranea Committee and composed 
of governments from the Mediterranean countries, cooperation agencies such as the 
French Development Agency (EFD), the French Global Environment Facility (FFEM) or 
the German Society for International Cooperation (GIZ), international organisations 
such as International Centre for Advanced Mediterranean Agronomic studies (CIHEAM), 

the Plan bleu for the Mediterranean, or the European Forest Institute (EFI), research and 
high education centres, international non governmental organisations such as AIFM, 
Arc Med or the Mediterranean Model Forest Network (MMFN). More detailed informa-
tion at http://www.aifm.org/nos-activites/partenariat-de-collaboration-sur-les-forets-
mediterraneennes

Photos 1.3 and 1.4: FOR CLIMADAPT is based both on major events, in an effort to reach the high level decision makers, and on infor-
mal technical exchanges between !eld managers.



A reminder of the Peer group mission  
 
 •
 •

 •

 •

General structure of this synthesis 

 •

 •

 •

 •
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1.1. Changes are dif!cult to distinguish from the  
        usual variations of the Mediterranean climates

1.2. More detailed and geographically regionalised  
       climate modelling

1 - Source : mainstream press.

Picture 2.1: Evolution of the European climate between 1980 - 1999 and 2080-2099 according to scenario « A1B » from the IPCC. 
• Top: evolution of average annual temperatures. 
• Centre: evolution of annual rainfalls. 
• Bottom: number of models foreseeing an increase in rainfalls (among the existing 21).



1.3. Expected manifestations of climate change 

Average temperature increase of 3 to 4 °C by 2100  

Increased rainfall in winter, lower in summer

Increased frequency of extreme phenomena   
 •
 •
 •
 •
 •

 •

 •

 •

 •
 •

 •

 •

1.4. Changes in practices interfere with 
       climate changes

 •

 •

 •

 •
 •

 •
 •

2- The full versions of the templates supplied by the partners for this purpose are avai-
lable in the DVD attached to the present Book. They also give information regarding the 

measures applied locally to !ght these impacts. This information broadly corresponds 
to the one presented in sections 2 to 4 of this synthesis.

Synthesis of the results (the !gures correspond to the number of partners that gave the answer considered)  :
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1.5. FOR CLIMADAPT within the global context of  
       climate change observation 

 •

 •
 •

 •

 •

 •

 •

 •
 •

 •

1.6. Position of the FOR CLIMADAPT sites on     
       Emberger’s Climagram 

3 - Caution: the temperatures are in degrees Kelvin (°C + 273).

4 - Source: C. Pierre QUEZEL: Ecologie et biogéographie des forêts du bassin méditer-

ranéens. (Ecology and biogeography of forests of the Mediterranean basin). Editions 
médicales et scienti!ques Elsevier SAS. Paris, 2003. More than 500 p.



Pilot actions : embedded scales

2.1. Different tree species experimented

Picture 2.2 : Emberger’s Climagram with all the project’s pilot sites.
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2.2. Improve the stands resistance and resilience  
       to climate change

Reminder of the species’ biological reactions to climate 
changes

2.2.1. Reduce stands’ density

Photo 2.2: Strong thinning on Silver !r at the ONF pilot site of 
Picaussel (Aude).

Photo 2.1: A young plantation of Atlas Cedar at the ONF pilot 
site of Nans (Alpes-Maritimes).



2.2.2. Decrease rotation age

 •
 •

2.2.3. Irregular stands’ structure 

2.2.4. Promote tree species combination

 •

 •

 
  BEFORE    AFTER
Pictures 2.3 and 2.4:  Group marking in the Umbria Region

Photo 2.3: Example of a correct regeneration of Cedars in a gap 
of an old stand in Nans (ONF).

Photo 2.4 : The Manna ash produces good enrichment results in 
the Vesuvius stands.

5 - See Progress Book No 2 pages 21 to 25. 6 - See Progress Book No 3 pages 28 to 29.
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2.3.  Enhancing genetic adaptation of local 
        tree species

2.3.1. Stimulate the natural regeneration through seedling 

2.3.2. Plant adapted local tree species

2.3.3  Look for more «southern» provenances of local tree species 

 7 - See Progress Book No 1 pages 38 to 41.

Photo 2.5: CTFC experiments enrichment techniques of monos-
peci!c stands of Scots pine (a tree sensitive to climate change) 
in the Catalan Pyrenees.

Photo 2.7: In this «seedling plot» of Downy oaks, the natural se-
lection will eliminate the less adapted genotypes and will pre-
serve those who are more resilient to climate change.

Photo 2.8: Pinus brutia, used in the Lesbos plantations and see-
dling, should be well adapted to !ght climate change.

Photo 2.6: Several Mediterranean oaks with bushes were plan-
ted in Mértola at the Monte do Vento experimental area.



2.4. Replace declining species

2.4.1. Use of exotic species

2.4.2. A vigorous debate between forest owners 
          and environmentalists

2.5. Adapt the reforestation techniques

8 - See Progress Book No 3, pages 28 to 29. 9 - See Progress Book No 3 pages 37 to 38.

Photo 2.9: Enrichment planting at 1600 m.
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2.5.1  Loosen the soil to enhance root growth

2.5.2. Use plantation accessories 

3.1. Monitor and manage stands diebacks

3.1.1. Learn how to observe diebacks 

3.1.2. Mapping the deeply affected massifs 

Photo 2.10: Plantation and seedling test in the Lesbos Island. 
Several soil working and brushing modalities were tested in 
the North Aegean Region (see Progress book No. 3 pages 40 
and 41). 



3.1.3.  Make the right decisions in the very short term

3.1.4.  In the medium term, anticipate diebacks 

3.2.  Observe accurately the vegetal dynamics  

3.3. Address the increasing risk of wild!re

3.3.1. Enlargement of the exposed areas

Photo 2.11: The Silver !r withers in the Southern Alpes. Which 
strategy should we adopt? Letting it rehabilitate itself abundantly 
as it has been doing, knowing that it is not adapted to the climate 
change? Or trying to replace it with a more resistant species such 
as the Atlas cedar or even tree species similar to the Mediterranean 
!rs (Abies cephalonica, A. bornmuelleriana, etc…).

Photo 2.12: Detailed observation of the vegetation dynamics in 
permanent plots installed at the Vesuvius National Park.
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3.3.2.  Risk increase in the already sensitive zones

3.3.3.  Outbreak of «convection» !res

3.3.4.  Learn how to «live with !re»

Photo 2.13: Convection !re.

3.3.5.  FOR CLIMADAPT lessons

10 - See «Forest !res in Catalonia: current state and perspectives», Progress Book No 3 pages 
20 to 21.

11- See Progress Book No 2 pages 28 to 34.



12- The major projects to which FOR CLIMADAPT and/or some partners were associated 
with are: MED PROTECT « An Integrated European Model to Protect Mediterranean 
Forests from Fire » ; FIRE PARADOX “Fight !re with !re” ; MED CYPFIRE « Cypress 
green barriers against !re: a feasible, ecological and economical solution to protect the 

Mediterranean regions» ; PYROSUDOE « Forest-habitat interfaces and !res », or even 
the COST Action FP0701 “Post-!re management in Southern Europe”. 

Photo 2.14: The Umbria Region partner experiments different 
brushing modalities. 

Photo 2.15: In strategic areas duly located via cartography and 
the !remen’s experience, a speci!c and original prevention is 
being experimented. The idea is a limited and less expensive in-
tervention on the fuel vertical continuity, by suppressing the «!re 
ladders» that transfer the "ames from the low stratum towards 
the crowns through well targeted pruning actions.

Photo 2.16 : In these semi-arid zones, ploughing actions in the 
direction of the slope should be prohibited. A possibility is to 
replace the ploughing by a hogging, but the planning of large 
banquettes sustained by linear plantations of trees and bushes 
also allows cultivating the soil in good conditions.
It is a culturally acceptable extension of the ancient agro-sil-
vo-pastoral systems of the montado, very common in Portugal, 
namely in Alentejo.

Photo 2.17: This small ecological engineering works are done 
to stabilise eroded slopes. They combine the use of local wood 
logs and the revegetation with wooded species that have been 
carefully selected. It is important to respect the proposed stan-
dards regarding the logs dimension as well as the plantation 
density to guarantee the sustainability and the ef!ciency of the 
works.
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3.4. Prevent soil erosion and deserti!cation
3.5. Contain localised erosion processes

4.1. Transfer knowledge acquired by the 
       specialists to the territorial managers

Photo 2.18: In Portugal, the experimental area of Monte do 
Vento is a tool for the transfer of techniques to the forest and 
agricultural sectors.

13 - See Progress Book No 1 pages 26 to 28. 



4.2.  Inform and raise awareness of the 
        populations in the exposed territories 

4.3.  Encourage decision makers to consult 
       specialists

4.4. Reach policies and institutional decision 
       makers

14- See Progress Book No 3, pages 41 et 48.

15 - The syntheses produced by the Peer groups members are available in the DVD of 
deliverables attached to this Book.

16- At the 3rd technical seminar, in Torre del Greco (Italy), representatives from the 

eastern shore (Liban, Turkey) and the southern shore (Tunisia) were associated to 
the partners’ and Peer group’s exchanges. This was an enriching enlargment for the 
project as well as for all those interested. See Progress Book n° 2, page 25.

 17 - See http://www.aifm.org/nos-activites/projets-de-cooperation/qualigouv.

Photo 2.19 : Nies Kidonies pilot site (North Aegean  Region, 
Greece), where a typical reforestation operation took place after 
the «natural» reforestation failure with clay balls including seeds.
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Conclusion



1. Objectives and context

Partner’s presentation 

General objective

 •
 •
 •

Speci!c objectives

 •
 •

 •
 •

 •
 •

General description of the context 
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 •

 •

2. Description of undertaken actions 

Balance of the actions undertaken at the end of the project



 •

 •
 •
 •

 •

Next phases and future opportunities

3. Main deliverables  

 •
 •

 •
 •

Photo 3.1: Pine forest of Pinus pinea before the cut. Photo 3.2: Pine forest of Pinus pinea after the cut.

Photo 3.3: Experimental plot of Pinus pinaster with regeneration 
of  Quercus ilex and Robinia pseudoacacia before the cut. 

Photo 3.4: Wooden box with double living wall (Vesuvius type).
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Communication documents   

 •

 •

 •

4. Dif!culties and possible improvements   

Dif!culties

Possible improvements

Dif!culties

Possible improvements

5. Elements transferable/replicable on a 
    large scale

 •
 •
 •

6. Bene!ts derived from FOR CLIMADAPT project 

 •

 •
 •

 •

 •

1. Objectives and context

Partner’s presentation

Objectif principal



 •

 •

 •

 •

 •

Description of general context

Pilot site
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Justi!cation of local needs

 

2. Description of undertaken actions within 
    the project

Action 2: Field Activities
 •

 •
 •

Action 3: Communication component
 •

 •

 •
 •
 •

 •
 •

 •
 •
 •

Photo 3.5: Valnerina pilot area view (Source: Umbria Region 
archives).

Photo 3.6: Valnerina demonstrative interventions: the modular !re 
belt (Source: Umbria Region archives).



 •

 •

 •

3. Main deliverables 

 •

4. Dif!culties and possible improvements   

5. Elements transferable/replicable on a 
    large scale

6. Bene!ts derived from FOR CLIMADAPT project 

Photo 3.7: Participation process: 
the last meeting in March 2013 
(Source: Umbria Region archives).

 1 - One more than planned at the beginning (Fig.3.1).

Figure 3.1: Logo of Participation 
process: « Decide together for 
the Italy’s green heart forests » 
(Graphics by Compagnia delle 
Foreste, Arezzo).
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Partner’s presentation

 •
 •
 •

1. Objectives and context

General objective

Description

 •
 •

2. Description of undertaken actions 

Actions performed

 •
 •

 •

 •
 •

 •

 •

 •

Figure 3.2: Schematic representations of the sowing experience. 



Results

 •

 •

 •

 •

 •

 •

 •

 •

 •

 •

 •

 •

 •

 •

3. Main deliverables 

 •

 •
 •
 •

 •

First-year summer mortality (%) by species and provenances in the different elevation levels
Abbrev: Fs: Fagus sylvatica, Qc: Quercus coccifera, Qf: Quercus faginea, Qh: Quercus humilis, Qi: Quercus ilex, Sa: Sorbus aria

Figure 3.3 and Photo 3.9: 
Monitoring of the plant 
phenology.
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4. Dif!culties and possible improvements 

5. Elements transferable/replicable on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 



1. Objective and context

General objective

 

Description of general context

2. Description of undertaken actions

Actions performed:

 •

 •

 •

 •

 •

 •

Figure 3.4: 
Location of the 
pilot area, treated 
stands and perma-
nent plots. 
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 •

 •

Results:

 •

 •

 •

 •

 •



3. List of « deliverables »

 •

 •

4. Dif!culties and possible improvements 

5. Elements transferable/replicable on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 

Figure 3.5 a, b and c: Left, structural changes in treated 
stands. Right up, results of pre- post- and 1 year post-
treatment NEXUS simulations about crown fraction burned 
in relation with open wind speed. Right down, results of 1 
year post-treatment NEXUS simulations about crown !re 
hazard assessment. Author: CTFC.
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1. Objective and context

General objective

 •
 •

:

Description of general context

2. Description of undertaken actions

Actions performed

 •

 •

 •

 •

 •

Results
 •

 •

 •

Figure 3.6: Location of the pilot area, treated stands and permanent plots. Source: CTFC.



 •

 •

 •

Photo 3.10: stand image.

3. Main deliverables 

 •

4. Dif!culties and possible improvements 

5. Elements transferable/replicable 
    on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 

 •
 •

Figure 3.7: Forest structure data prior !re (green), after thinning 
simulation (blue) and after prescribed !re application (orange).
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1. Objectives and context

Partner’s presentation 

 •

 •

 •

 •

Context and justi!cation for the local needs 

 •

 •

2. Description of undertaken actions

Pilot site of Picaussel: Relevance of low density forestry for the 
Silver !r considering the stand adaptation to the climate change

Photo 3.11: Thinning done in February 2012 on the Picaussel pi-
lot site.



 •

 •

 •

Pilot site of Callong: Transformation of a Fir forest after the failure 
of the natural regeneration and dieback - plantation of Atlas cedar 
with comparison of different French provenances

Pilot site of Nans: Relevance of low density forestry for the Atlas 
cedar considering the adaptation of the stand to the climate changes

Photo 3.12 a and b: Plantation and young seedlings used on the pilot site of Callong.
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 •
 •
 •



3. Main deliverables

 •
 •

 •

 •
 •

 •

4. Dif!culties and possible improvements 

5. Elements transferable/replicable 
    on a large scale

 •

 •

6. Bene!ts derived from FOR CLIMADAPT project 

Photo 3.13: Plantation and young seedlings used on the pilot 
site of Callong.
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1. Objective and context

General objective 

Pilot site

2. Description of undertaken actions 

2.1 Study of the evolution of vegetation facing climate change

2.2 Method of reducing the risk of !re

 •

 •

 •

 •

 •
 •

Partner’s presentation

Figure 3.8: Map of incident !res / area (Amali Peninsula, Lesvos 
Island). [Source: Prof. K. Kalabokidis, University of Aegean, 
Geography of Natural Disasters Laboratory] 



 •

2.3 Modelling !re behaviour

2.4 Automatic Weather Station

2.5 Training « prescribed burning »

2.6 Training

2.7 Information – awareness raising 

3. Main deliverables

 •

 •

4. Dif!culties and possible improvement 

Photo 3.17: Presentation of the project during a conference with 
the North Aegean Region 

Figure 3.9: Map of simulation of !re spreading (Amali Peninsula, 
Lesvos Island). 
[Source: Prof. K. Kalabokidis, University of Aegean, Geography 
of Natural Disasters Laboratory] 
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5. Elements transferable/replicable 
    on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 

1. Objectives and context

General objective

Place

Description 

 •

 •
 •

 •
 •

 •

2. Description of undertaken actions

 Site 1:



 •

 •

 •
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Site 2:

3. Main deliverables

 •

 •

4. Dif!culties and possible improvement 

5. Elements transferable/replicable on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 

Photo 3.18: General view of the experimental site. In the centre, 
we can clearly see the area totally cleared of shrubs (treatment 2).

Photo 3.19: Young plants of Pinus brutia proceeding from direct 
seedlings (Charamida, Amali Peninsula, island of Lesbos).



1. Objectives and context

Partner’s presentation

General context and justi!cation of local needs

2. Description of undertaken actions

Actions performed

 •

Photo 3.14: General view of Monte do vento, Mértola, Portugal. 

Photo 3.15: Erosion data collection from « GERLACH » collector 
in Monte do Vento. 
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 •

 •

 •

 •

 •

 •

 •

 •

Results…

 •

 •

 •

 •

 •

 •

 •



Perspectives (next steps, future opportunities...) and deadlines

 •

 •

 •

3. List of deliverables 

 •
 •
 •

 •

 •

 •
 •

 •
 •

 •

4. Dif!culties and possible improvements 

5. Elements transferable/replicable on a large scale

6. Avantages retirés du projet FOR CLIMADAPT 

2 - Some recommended measures:
• Land mobilization according to the contour line avoiding soil erosion
• Encourage natural regeneration;
• Keep the soil covered with vegetation;
• Shrubland control should pass by a set of integrated techniques: mechanical control, 
chipping, harrowing, fertilizing (with phosphorus to favor legume herbs species), grazing;
• In new agro-forest stands, keep some lines without ploughing and alternate them over 
the years;

• Make a correct management of shrubland, renewing plans every 10 years;
• Ensure the protection of soil, prevent mobilizations and ensuring the soil cover;
• Avoid constant shrub clearing as accelerate the decomposition of organic matter;
• Ensure montado sanity, reducing tree mortality and favoring regeneration;
• In most deforested areas, increase trees density;
• Adopt techniques that minimize the risk of erosion;
• Promote forests !res prevention through fuel management by cattle grazing.

Photo 3.16: Restoration of «  Montado », a traditional agro-silvo-pas-
toral system that allows !ghting ef!ciently against erosion and de-
serti!cation processes in the context of climate change
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1. Objectives and context

Partner’s presentation
                   

Role of AIFM in the FOR CLIMADAPT project

2. Description of undertaken actions

3. List of deliverables  

 •

 •

 •

 •

 •

3 - This project has just began in July 2013. The main objective is to promote jointly 
the outputs of MED standards projects related to the management of natural resources, 
in particular forests, such as FOR CLIMADAPT, QUALIGOUV, Model Forest, Sylvamed or 

PROFORBIOMED. More information about the project on the website: 
http://www.aifm.org/nos-activites/projets-de-cooperation/medland-2020



 •

 •
 •

 •

 •

 •

4. Dif!culties and possible improvements 

 •

 •

 •

5. Elements transferable/replicable 
    on a large scale

6. Bene!ts derived from FOR CLIMADAPT project 

Photo 3.20: The organisation of the Peer group meetings was at 
the heart of the AIFM’s missions.

Figure 3.10: Although quite late in the project, the Internet site 
www.forclimadapt.eu was very successful with more than 6000 
visits per month towards the end of the project.
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1. Objectives and context

Partner’s presentation 

Role of the association « Forêt Méditerranéenne » in the FOR 
CLIMADAPT project

 •

 •

2. Description of undertaken actions

Actions performed

 •

 •

 •

 •

 •

3. List of deliverables  

 •

 •

P3.21: Field visit during the opening seminar organised by Forêt 
méditerranéenne and the ONF.



 •

 •

 •

 •

4. Dif!culties and possible improvements

5. Elements transferable/replicable on a large scale

 •

 •
 •

6. Bene!ts derived from FOR CLIMADAPT project 

 •
 •

 •



For

 •
 •
 •

 •

 •

 •

Adapt forest management to the expected changes, at Stand scale, 
at Massif scale, as well as, at Regional Scale

 •
 •
 •
 •

 •
 •
 •

 •
 •

1 - Note that each recommendation corresponds to a speci!c context and allows 
answering speci!c issues. The details of their implementation are explained in the Part 

2 - « Mediterranean forest and climate change: time to adapt » (technical synthesis 
from the Peer group). The !gures in brackets indicate the corresponding section.



Anticipate diebacks, prevent !res, !ght erosion and rehabilitate 
deteriorated lands

 •
 •
 •

 •
 •
 •

 •

Transfer knowledge, raise society’s awareness and improve parti-
cipative governance in territories

2 - See note n°3 of the Part 3 (page 52)
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3 - It is one of the major objectives of the PROFORBIOMED project « Promotion of 
residual forest biomass in the Mediterranean Basin » (2011-2014), in which AIFM and 

CTFC are also partners. See.www.proforbiomed.eu.
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