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▪ Continuous cover forestry (CCF)
is a forest management practice
which applies selection cutting
and relies on the continuous
natural regeneration.

CONTINUOUS COVER FORESTRY

Mäkipää et al., 2023
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FOREST WATER LEVEL – GHG MANAGEMENT

▪ CCF regulates water table level by 
the evapotranspiration of trees.

▪ CCF results in significantly lower 
net carbon emissions than those 
after clear-cutting.

Mäkipää et al., 2023
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STUDY SITE: DRAINED FORESTED PEATLAND IN FINLAND
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STUDY SITE: FORESTED PEATLAND IN FINLAND
A B

Selection harvesting (CCF) Non-harvested 

control
Clearcut

Manual chamber

CO2, CH4 and N2O fluxes measurement Norway Spruce stand harvested in spring 2021

Peat soil: sedge (Carex) and wood dominated peat; mainly > 1 m



Results: 
monthly 
CO2, CH4, 
N2O time 
series with 
SE
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Results: 
Soil T, SWC 
and WT 
with SE
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Results:
hourly 
mean 
CO2, 
CH4, 
N2O, 
Soil T, 
SWC, 
and WT
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Results: ANOVA (post-hoc Tukey analysis)
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A B

CO2 ~ management CH4 ~ management 



Results: Non - Linear (mixed effects) models – CO2

R(t) R(t,w) R(t,w,mg)

AIC -18793.3 -18960.8 -22930.0

R
2 0.30 0.31 0.58

RMSE 0.31 0.30 0.24

MBA 0.00 0.00 0.00

MAE 0.22 0.21 0.16

MAE 0.22 0.21 0.16





Results: Non - Linear (mixed effects) models – CH4



CONCLUSIONS:
CO2, CH4, N2O after harvesting (CCF, Clearcut) compared 
to non-harvested control (CTR)

Measured CO2, CH4, N2O time series (during 3 years after treatment)

 → transient CO2 differences 

 → similar CH4 differences 

 → largest N2O events in 3rd year after treatment 

Clearcut vs CTR → initially lowered CO2 but increased production of CH4, N2O

CCF vs CTR → increased CO2, N2O but reduced CH4 (increased CH4 oxidation)

Management (harvesting type) showed significant impact on CO2 and CH4 thus need 
to be considered along with environmental controls (Tsoil, WT).

02/07/2025 13



Non - Linear (mixed effects) models - CO2 
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Non - Linear (mixed effects) models - CH4 
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