
Factsheet 01

Different management practices affect soil 
health, carbon storage, and greenhouse 
gas emissions in different ways across 
diverse forest ecosystems. 

Climate-Smart Forestry (CSF) practices are more 
beneficial to soil health and sustained productivity 
compared to conventional forestry. They also 
enhance carbon sequestration and reduce 
emissions.

CSF may require a shift in management practices, 
but ultimately it aims to lead to higher-value, 
climate-resilient forests for the future.

Maintains forest 
resilience and soil 

productivity.

Mitigates risks associated 
with climate change and 
extreme weather events.

Enhances carbon 
sequestration and 

reduce emissions.

Ensures compliance 
with sustainability 

certification standards.

Climate-Smart Forestry 
for Soil Health

BUSINESS-AS-USUAL APPROACH CLIMATE-SMART FORESTRY ALTERNATIVE

Rotation forestry
Regular even-aged management with clear-cutting 
and replanting, disrupts soil and carbon storage.

Continuous-cover forestry with selection 
harvesting
to maintain multistorey structure and canopy cover and 
to reduce CO2 emissions, especially from peat soils.

Single-species stands with uniform age
Low biodiversity, high disturbance / drought 
vulnerability.

Mixed-species and uneven-aged forests
For greater resilience, biodiversity, and potentially 
also for carbon sequestration.

Nitrogen fertilisation (in some parts of Europe) 
Use of synthetic fertilisers, increases nitrous oxide 
emissions and disturbs microbial activity.

Organic amendments (e.g., biochar or wood 
ash) and site-adapted nitrogen fertilisation
To sustain soil health with lower emissions.

High-intensity thinning
Heavy tree removal leads to temperature/moisture 
fluctuations and increased carbon emissions.

Moderate thinning
To maintain canopy cover and balance soil 
temperature and moisture.

Fire suppression without fuel management
Suppresses fires but allows fuel buildup, increasing 
severe fire risks.

Controlled burns or mechanical fuel removal
To reduce fire risk and protect soil carbon.

Draining peatlands
For timber production Increases CO2 emissions 
and reduces methane sinks.

Rewetting or maintaining natural hydrology
To protect peat carbon storage.

VS

How is CSF different?

Benefits of CSF
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Forest 
productivity 

Disturbance 
mitigation

While CSF may not offer the same short-term 
economies of scale as clear-cutting, CSF 
practices like continuous-cover forestry and 
selection harvesting ensures sustained income 
over time by maintaining soil health and long-term 
forest productivity:

Mixed stands and CSF help mitigate the risks to forest 
soils associated with disturbances such as drought.

Forest disturbance
Forest disturbances like drought are a direct risk to 
timber quality but also pose an indirect risk to overall 
forest health, soil health and carbon storage, leading to: 

Good practice guidance
Learn how to use CSF in different 
forest ecosystems. 

I+ mobile App
Understand future impacts of different 
management practices on different forest 
ecosystems.

Find out more in the synthesis report of HoliSoils project results! 

Practitioner 

+ INFO + INFO

Sector Policymaker Expert Education 

Increased CO2 emissions and reduced 
ability of soil to absorb CH4.

Increased vulnerability to pests.

Increased risk of extreme weather events 
(due to further climate warming).

Decline in forest productivity.

www.holisoils.eu 
Holistic management practices, modelling and monitoring 
for European forest soils – HoliSoils – is funded by the 
European Commission’s Horizon 2020 research and innovation 
programme under grant agreement no. 101000289.

Regulates soil temperature and moisture

Avoids depletion of soil nutrients and carbon

Leads to lower CO2 emissions 

Can help improve timber quality

Preserves water table levels

Reduces replanting costs

Improves soil structure and organic matter

Buffers temperature extremes

Retains soil moisture

Supports healthier root and microbial activity

Practical Tools for Soil Health


