
Forest adaptation of climate
change

• Office National des Forêts strategy



Climate compatibility  analysis and diebacks managment

• The baseline warming trajectory

• An approach to the long-term vulnerability of forests
ecosystems

• The need of renewal in forests stands

• Everyday managment of diebacks and renewal



The baseline warming trajectory

• In the scenario that is
studied, the global warming
will be of + 3°C in 2100, 
which will mean + 4°C in 
France.

• The loss of 1/3 of places 
where oak can grow in 
France

• The loss of 2/3 of places 
where beech can grow



Climate compatibility – exemple of Oak – water deficit

factor



Volumes of trees and situation of climate vulnerability in 

Auvergne – Rhône Alpes

Fir Spruce Beech Douglas fir



• 9 % of the actuals areas are incompatible even
with an optimistic climate scenario (RCP 2,6)

• 37 % of the actuals areas are incompatible with
intermediate scenario (RCP 7,0)

• 59 % of the actuals areas are incompatible with
« pessimistic » scenario (RCP 8,5) 

• 35 % of our forest will probably need a renewal
in the next 35 years. Which would mean 1 %/ 
year

• 350 000 ha are managed (only areas where we
can go) → 3500 ha /year to renew (planting or 
else)

• Multiplication of violent climatic phenomena
(storms, winds, heat waves…)

The need of renewal in forests



Managment of diebacks - Detection of loss of forest cover : 

satellite pictures – FORDEAD method

Poizat Lalleyriat 
Communal Forest (01)



Evolution of bark beetle (ips typographus) in Haute-Savoie
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• Natural renewal – selection of forest
species that are there more adapted

• Mix of  forest species

• Planting new forest species
• Same forest species but coming from a more 

southern place : exemple fir tree coming from
Pyrenees

• Other forest species

How to renew

Exemple of forest species that could be 
planted in Chartreuse



Renewal – planting in destroyed areas – exemple of 

Magland  communal forest after a strorm

Larix decidua (Mélèze d'Europe) 21 278                                                   39,5%

Pseudotsuga menziesii (Douglas vert) 15 947                                                   29,6%

Picea abies (Épicéa commun) 5 059                                                     9,4%

Pinus sylvestris (Pin sylvestre) 2 741                                                     5,1%

Cedrus atlantica (Cèdre de l'Atlas) 2 001                                                     3,7%

Quercus petraea (Chêne sessile) 1 881                                                     3,5%

Acer platanoïdes (Érable plane) 1 726                                                     3,2%

Acer pseudoplatanus (Érable sycomore) 1 537                                                     2,9%

Abies bornmuelleriana (Sapin de bornmuller) 1 232                                                     2,3%

Robinia pseudoacacia (Robinier faux-acacia) 386                                                        0,7%

Sorbus torminalis (Alisier torminal) 25                                                           0,0%

Castanea sativa (Châtaignier) 25                                                           0,0%

Malus sylvestris (Pommier sauvage) 25                                                           0,0%

Total général 53 863                                                   100,0%

After stromrs the challenge is to harvest the woods as quickly as possible and then renew the 
forest , naturally or by planting



For a more resilient forest – a mosaic forest



• 3 mains interventions
• Arrange and maintain equipments of protection 
• Detect fire outbreaks
• Fire prevention with information and awareness

• In Isere – since 2 years the Office National des 
Forêts has a protective strategy for the forests
against fires. This strategy was before just in South 
of France
• Fire forbidden in forests all year round
• General public awareness
• Surveillance tours during summer
• Fire prevention patrols
• Control of legal clearance obligations – around houses and roads
• Drought tests of vegetation

• In the Departemental Plan for Forest Protection Against Fire in Isere, 
production forest and protective forests are identify as important

About fire risks

In France state gives this general interest mission to ONF



• To short term : the managment of diebacks show 
and immediate vulnerability of our forests
• Those are multi-factorials and hard to predict

• Managment where diebacks are

• Estimation of planting need is around 1 500 ha/year for next
years in AURA

• To medium term : climate compatibility is a 
major index of maintain or disappearance of a 
specie
• Allow to estimate the need of planting or natural renewal of 

the forest

• The global estimation of renewal is 3500 ha/year in AURA

Conclusion


