
INDICATORS & DEFINITIONS
Regeneration: Establishment of forest
through natural regeneration, coppice,
planting and/or deliberate seeding
(based on TBFRA, 2000; FRA 2025).
Site-adapted species: Site-adapted tree
species are trees whose ecological
requirements, physiological traits, and
genetic characteristics align with the
specific environmental conditions of a
particular location, allowing them to
survive, thrive, and fulfil forest functions
(ClimateADAPT, n.d.)

Forest regeneration is essential for maintaining biodiversity, ensuring ecosystem resilience, and
preserving the genetic diversity of forest species. Natural regeneration (9.1) plays a crucial role in
sustaining forest ecosystems by allowing species to regenerate naturally, enhancing adaptability and
stability. However, climate change affects regeneration by altering temperature and precipitation
patterns, which can hinder natural processes. When natural regeneration is insufficient, planting or
seeding site-adapted species (9.2) supports forest resilience and adaptation to changing
environmental conditions. Assisted migration through carefully selected, locally defined as site-
adapted species, can help forests thrive in future climates. 
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EXPLANATION OF DECARBONISATION BENEFIT
Forest regeneration plays a crucial role in securing carbon
sequestration. Utilizing site-adapted natural regeneration
enhances forest resilience, biodiversity, and carbon
mitigation potential (Crouzeilles et al., 2020). However,
climate change can hinder natural regeneration, reducing
carbon sequestration capacity. In such cases, actively
planting or seeding native or non-native species selected
for their ability to thrive under current and anticipated
climatic conditions strengthens forests' carbon
sequestration potential and resilience while mitigating
degradation risks. (Gustafson et al., 2023; Ray et al., 2022;
Hof et al., 2017). Both natural and assisted regeneration
contribute to decarbonisation, ensuring forests remain
effective carbon sinks in a changing climate.

COMMON INTERNATIONAL CLASSIFICATION OF
ECOSYSTEM SERVICES (CICES) 
The indicator ‘forest regeneration’ can be assigned to other
types of regulation and maintenance service by living
processes  and linked to the Forest Ecosystem Service
‘climate change adaptation’ because it reflects the
forest's ability to regulate and maintain its regeneration
processes, enhancing resilience and adaptability to
changing climatic conditions and it also reflects active
forest management interventions that sup-port the
regulation and maintenance of forest ecosystems by
enhancing their ability to adapt to changing climatic
conditions through planting or seeding of site-adapted
tree species.

DATA SOURCES

3D-CMCC-FEM 
PICUS 

FRA database of FAO
Forest Europe database

SUB-INDICATORS
Forest regeneration by natural
regeneration
Forest regeneration by planting and/or
seeding of site-adapted species

National up to Pan-European levelCSA level

https://fra-data.fao.org/definitions/panEuropean/2020/en/tad#1.1a
https://climate-adapt.eea.europa.eu/en/metadata/case-studies/how-to-choose-climate-adapted-tree-species-decision-support-for-forest-owners-in-hesse-germany
https://doi.org/10.1111/conl.12709
https://doi.org/10.1016/j.foreco.2022.120723
https://doi.org/10.3389/ffgc.2022.1005761
https://doi.org/10.1002/ECS2.1981
https://fra-data.fao.org/assessments/fra/2020
https://fra-data.fao.org/FE/panEuropean/home/
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ABOUT THE PROJECT

The 4-year project ‘OPTimising FORest management
decisions for a low-carbon, climate resilient future in
Europe' (OptFor-EU) will support EU forests in their
capacity to mitigate and adapt to climate change.
From science to practice, with a user-centred
Decision Support System (DSS) assisting decision-
making, OptFor-EU will work on management
practices, ecosystem service provision and CO  sink
provided by forests, enhancing forest resilience and
its capacities to mitigate climate change.
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Forest regeneration. Simulation
(2006-2100) of forest regeneration by

planting of beech trees for three
different forest management options
in the CSA Romania where beech is
considered site-adapted. Trees are
planted up to a density of 2000/ha.

Source: 3D-CMCC-FEM model.
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