
Topic 2
Forest soils  
contribute to reaching 
environmental goals
Forest soils play a crucial role in reaching goals on climate change 
mitigation and halting biodiversity loss. They host essential biodiversity, 
and they store and sequester significant amounts of carbon.

By accumulating organic matter from decomposing plant material and 
root systems, forest soils act as long-term carbon sinks, stabilising 
carbon for decades to centuries. In contrast, vegetation—such as 
trees and undergrowth—stores carbon more dynamically, with faster 
uptake during growth and more rapid release through decay or dis-
turbance. While vegetation is vital for capturing atmospheric carbon 
through photosynthesis, forest soils provide a stable and enduring 
reservoir, making both components essential but complementary in 
the global carbon cycle.

It is often overlooked that forest soils are a locus of both carbon 
sequestration and storage, and important biodiversity. 

Adjusting forest management practices, e.g. varying stocking density, 
thinning intensity and frequency, and rotation length, as well as adopting 
sustainable post-fire management practices, can increase soil carbon 
stocks or reduce greenhouse gas emissions and foster biodiversity. 

D4.2/4.4/4.7, D4.6, D.5.2-5.3, D6.3
Mäkipää et al. 2023; Pérez-Izquierdo et al. 2025

Forest soils across Europe hold varying yet significant potential to 
contribute to reducing net greenhouse gas emissions, and play a role in 
addressing other urgent environmental concerns, such as biodiversity loss. 

To harness this potential, science-based long-term and multi-scale soil 
monitoring of soil carbon sequestration and greenhouse gas emissions 
is recommended, along with policy-backed and locally-tailored practices. 
These can include restoration of carbon-rich soils, protection and 
promotion of biodiversity, and sustainable forest management practices 
such as mixed stands, selection harvesting, and continuous cover forestry.

D1.1-13, D2.1-2.3, D3.5, D4.4/4.7, D5.2-5.3, D6.3
Lehtonen et al. 2023

Forest soils across Europe face the risk of becoming net carbon sources. 

Carbon stocks in Mediterranean forest soils are acutely vulnerable to 
climate change induced changes in precipitation. Carbon stocks in boreal 
peatland forest soils are vulnerable due to deep drainage that has reduced 
water content and increased aeration, making organic matter more prone 
to decomposition. 

Strategies for soil health conservation and disturbance recovery, including 
thorough regulation of forest management practice, are critical to ensure 
continued soil function and carbon storage.

D5.2-5.3, D6.3
Escobar et al. 2022
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