
The European Union aims to achieve climate neutrality by 2050. Forests play a central role in this transition: 
they remove carbon dioxide from the atmosphere and store the carbon in soils and biomass - some of 
which is then turned into wood products, ensuring even longer-term carbon storage. More than half of 
the total forest carbon is stored below the ground, making forest soils a crucial component of the forest 
carbon cycle1. However, many strategies to enhance carbon sinks and reduce emissions still overlook the 
potential of the soil organic carbon (SOC). 

Addressing this common oversight, the HoliSoils project has modelled several forest management 
strategies such as different combination harvesting and planting activities, providing science-based 
insights into how European forests can preserve and enhance soils’ climate change mitigation potential.

How can forest management practices 
support soils in mitigating GHG emissions?

Insights from the modelling results

Three main Climate-Smart Forestry (CSF) scenarios were tested. The first focused on avoiding 
clearcutting and planting climate-adapted species in vulnerable regions (shown in the left table 
and on the vulnerable-area map), while in rest of the regions forest management followed currently 
applied regimes and practises. The other two scenarios were applied at EU scale: one with reduced 
thinning intensity, and the other combined a transition to continuous-cover forestry with the use of 
climate-adapted species (both illustrated on the right side of the map). Below, the general findings are 
summarised, while the detailed effects of each scenario are presented in the illustration.

	· The large-scale adoption of continuous-cover forestry, combined with climate-adapted 
regeneration, led to substantial increases in biomass, soil organic carbon stocks, litter input, 
and forest structural diversity, thereby helping to maintain the carbon sink in the long term. 

	· The implementation of CSF practices showed particularly positive effects on peatlands, 
especially in Ireland and Nordic countries, the continuous presence of tree cover increased 
biomass carbon stock, which led to higher tree-derived litterfall and consequently resulted in 
increased soil carbon accumulation. 

	· Both practices of reduced thinning intensity and conversion to continuous-cover forestry 
help maintain a stable forest microclimate and further enhance carbon storage in both living 
biomass and soils, with the latter approach achieving this without significantly reducing total 
harvest levels.

1 Raisa Mäkipää et al., “How Does Management Affect Soil C Sequestration and Greenhouse Gas Fluxes in Boreal and Temperate Forests? – A 
Review,” *Forest Ecology and Management* 529 (2023): 120637, https://doi.org/10.1016/j.foreco.2022.120637.foreco.2022.120637 



Climate-Smart Forestry (CSF)

CSF can be defined as a set of forest management practices that enhance climate change mitigation 
and adaptation, and improve forest resilience, while supporting multiple ecosystem services. As 
European forests, forest soils, and environmental conditions vary among different locations in 
EU member states, CSF practices need to be regionally specific. Common CSF practices include 
continuous-cover forestry and the use of climate-adapted species.

Continuous-cover forestry  Climate-adapted species

Continuous-Cover Forestry (CCF) is a manage-
ment approach that maintains a permanent 
forest canopy. Trees are harvested selectively and 
periodically, allowing for natural regeneration or 
underplanting. This system creates forests with 
a varied age and species structure, helping to 
improve resilience to climate stressors and pests. 

Climate adapted species are tree species that 
can tolerate the climatic conditions expected 
in the future, such as higher temperatures 
and changing rainfall patterns. Using climate 
adapted species in forest management helps 
maintain forest productivity and enhance 
resilience under a changing climate. 
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Recommendations

The modelling results from the HoliSoils project demonstrate that locally tailored CSF forest management 
can substantially enhance both biomass and soil carbon sequestration, while simultaneously improving 
resilience and maintaining harvest levels. To translate these projections insights into action and ensure the 
EU’s progress toward climate neutrality by 2050, the following recommendations are proposed:

	· Implement large-scale climate-adapted forest regeneration: To sustain the EU forest carbon 
sink and strengthen forest adaptation to future climate conditions, large-scale regeneration 
efforts are needed. Regeneration should prioritize the use of climate-adapted and diverse tree 
species that can thrive under projected temperature and precipitation patterns. 

	· Increase investments for regeneration: Significant financial investments are needed to support 
regeneration efforts required across EU countries to enable the transition to climate-smart 
forestry and to help achieve climate neutrality by 2050. 

	· Promote forest species diversity and structural heterogeneity: Encourage the conversion of 
even-structured stands into continuous-cover forests and promote mixed species compositions 
to enhance resilience against pests, drought, and storms. Increasing structural complexity 
supports higher and more stable carbon stocks in both biomass and soils.

	· Strengthen peatland protection: Promote conversion from clearcutting to continuous-cover 
forestry in Ireland and Nordic countries to enhance litterfall, build up soil carbon, and increase 
biomass carbon stocks.
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