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Forest-based mitigation potential by 2050

EU-27, Norway, Switzerland, and the UK

Protect

Forest conservation (2;3)

Avoiding deforestation (1;1)

Manage

Other active management (7;14)
Forest harvesting (decreased) (6;13)

Forest harvesting (increased) (1;1)

Restore

Forest restoration (peatlands) (2;5)

Afforestation/Reforestation (2;5)

Wood use

Shifts in wood uses (9;23)
Cascading (1;4)

Increased efficiency (2;5)

Working together for forest soils
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« European forests and wood
products can provide a
significant contribution to
achieve climate neutrality by
2050

* Need for implementation of
sustainable soil & forest stand
management
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Source: Verkerk et al. (2022) European Forest Institute. https://doi.org/10.36333/fs14




Forest soils can increase climate change mitigation with targeted Luke @ HoliSoils
management

\\\\\\\\\\\\\\\

Soil C stock, CO, emissions, CH, emissions, N,0 emissions ’ Increase \ Decrease mmm Nonetimpact e Nodata

A Comprehensive understanding of ‘the I 1. Nutrient management I Maklpaa et al (2023) 4. Forested peatland
: : : Soil Cstock CO, CH, N,0 hydeology iman=gement
soil carbon sequestration potential and LR Literature review (elevated soil water level
. . . . Nitrogen A
GHG emissions to help design climate I ferizationin 7 Y\ fl Sull G stoelc €0.7EH, N0
change mitigation strategies. Wood 2z . 2\ \ I ba \ 717 I

WP4 Test sites: g

1,2&4 /’
+ Conversion from

monocu Itures tO I 2. Tree stand management
. Soil Cstock CO, CH, N,0
m |Xed Stands i “ A 5. Biodiversity
. Stiction ’ 3. Site preparation U management
+ Managing forests — Soil Cstock €O, CH, N,0 Soil Cstock €O, CH, N,0
to mitigate forest I an arvestiog \ f f f I - = f \ .

fires
24 Test Sites

Source: Makipaa et al. (2023) Forest Ecology and Management, 529, 120637. https://doi.org/10.1016/j.foreco.2022.120637
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N fertilization has positive impacts on boreal forest mineral soils
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Increase in Rh (C), but Rh/SOC (D) did
not differ significantly between plots

(A) Increase in tree productivity (B) Increase in soil C stock

+ Modest raise in N,O emissions
+ Increases fungi biomass and enzyme activities

Standardized effect size

Source: Richy et al. (2024) Global Change Biology, 30, e17516. https://doi.org/10.1111/gcb.17516

Source: Tupek et al. Biogeosciences. Under review
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Selection harvest as tool to mitigate clear-cut related GHG Lu@ @ HoliSoils
emissions in drained peatland forests
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©. g ne  Traditional (CC) management
« More water table variability
» Higher GHG emissions

Clear-cut

Time of
harvest
decision

Alternative (CCF) management
« Economic savings

« Reduced nutrient exports
 Lower GHG emissions

Selection
harvest

Mature stand

Selection harvest here

0-5 years 6-10 years 11-20 years

« Extensive peatland areas drained for forestry purposes in the Nordic
countries (4.7 Mha in Finland)
« Reaching maturity — imminent harvest

Source: Lehtonen et al. (2023) Scientific Reports, 13, 15510. https://doi.org/10.1038/s41598-023-42315-7




Selection harvest as tool to mitigate clear-cut related GHG Lulg HoliSoils
emissions in drained peatland forests

NATUI
\\\\\\\\\\\\\\\

) ) ) Pre-harvest Post-harvest
(A) BAI !ncreased immediately qfter T (B) Higher WTL increase at the CC
selection harvest at the CCF site 2 * * + * + site
(A) Harvest . : ) o o
1000, (C) : (C) Similar CO, emissions at C and

CCF sites. Increasing trend at CC

JLr T PPN
* /(D) - ; (D) CH, uptake is lost after CC
h \/M TT T I | + T T

CO, flux

y

BAI (mm2 tree

CH, flux

-----

.....

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 w0
Year (E)

(E) Harvesting triggers N,O
emissions

Site @ C & CCF

N,O flux

’! :

PROGRESS

Y

*
Ste B c B8 cc B3 cor Manual chambers

Source: Martinez-Garcia et al. In preparation

Source: Deliverable 4.4. Empirical analysis on the impact of CSF management on soil properties and GHG exchange



Selection harvest as tool to mitigate clear-cut related GHG ge? @ HoliSoils
emissions in drained peatland forests

2022 (first post-harvest year)
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(B) Significant decrease in CO, and N,O emissions in
consecutive years
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* Eddy covariance
Source: Tikkasalo et al. (2025) Biogeosciences, 22, 1277-1300. https://doi.org/10.5194/bg-22-1277-2025

Source: Peltola et al. In preparation



Thinning + slash burning enhances tree growth and drought Luk ge? @ HoliSoils
resistance

Results (A): Results (B):
 Higher tree growth « Lower forest-floor organic C stocks (~ —-50%)
» Higher resistance to wildfire  Higher stability (lower basal SR) in mineral layer

Higher resilience to drought
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Source: Vila-Vilardell et al. (2023) Forest Ecology and Management, 527, 120602. https://doi.org/10.1016/j.foreco.2022.120602

Source: Tudela-Haberland et al. Submitted



Policy Brief 2025

Forest soil challenges in Europe:
Solutions through sustainable
forest management and monitoring

Summary of the messages

=l
resilience facilitate
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Lu ke © Natural Resources Institute Finland

WP4 Key messages Lul% @ HoliSoils
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- Forest management practices have remarkable impact
on soil C sequestration and GHG mitigation.

« Most of the results of HoliSoils’ WP4 have been
implemented in the elaboration of the Policy Brief 2025.

More information:

https://holisoils.eu/

Source: Makipaa et al. (2025) Policy Brief 2025. https://jukuri.luke.fi/handle/10024/556172
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Thank you for your attention
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