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Wood and peat energy in Finland

Forest chip consumption by raw

Energy sources
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i :LQ[mlllon ha of peatlands

Forestry 4.5 million ha
_drained for forestry
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Different biomass production options on cutaway
peatlands

After-use considerations

» land-use change

» production of renewable
biofuels

» GHG balance

Luk%
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Growing of downy birch thicket

Cutaway 055 5ok ;
peatlands . S8 gln’g*ﬁr'ﬁatu;cal A
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Experiment at Aitoneva cutaway peatland

Trees were grown for 21 years *l K

Dense downy birch stand
established naturally was clearcut
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Aitoneva is one of the oldest peat
harvesting areas in Finland
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Peat decomposition (heterotrophlc SOI| resplratlon)

« Measurement points trenched
(30 cm) to cut root connections

 Green vegetation cut > _
measurement of heterotrophic
soll respiration

« Soil CO, exchange measured
with EGM 4

* Measurements 2-years weekly
during the growing season and
once a month during the winter

 Soll temperature, WT and soill
moisture measured
simultaneously

« Continuous soil temperature
measurements (data loggers)

9 17.6.2016 © Natural Resources InstitutegFinIand NATURAL RESOURCES
INSTITUTE FINLAND



Modelling soll respiration

10

Non-linear regression between
measured soil temperature (5 cm
depth) and soil respiration for
each sample plot separately

flux = a* EXP(b*T5)
Temperature at 5 cm depth

explained 57-95% of the variation
In soil respiration

Annual soil respiration was
calculated using hourly soil
temperature data

17.6.2016
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Annual GHG emissions due to mineralisation of soil organic matter

GHG Cut-away Cultivated Pristine

peatland agr. land (mean)

gm2al
CO, -100 —150¢
N,O 0—0.004
e e o 013 Cultivated organic agricultural
land 320 000 ha > emissions
1397 g CO, = 8.5 Tg CO, equivalent/year Q
381 gC =14.4% of total GHG emissions
’ Luke
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Fertilization increased biomass production of
coppiced downy birch

Leafless above-ground biomass in 21 years
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100 4 [ Stump
I Stem+branches
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stumps + roots =0 ; - ‘
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Fertilization treatment u ke
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Annual heterotrophic C efflux from peat and C
bound In the birch stands (stems, branches, stumps, roots, no

leaves)

Sprout
originated birch
stand

helped to
compensate C
loss from peat.

Adding litter
layer formation
would still
decrease the

gap
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BIOMASS PRODUCTION
« Fertilized coppiced birches produced 4.1 -4.7 t/ha/a (21-

year rotation, leafless above-ground biomass) _
» Fertilization after clear-cutting increased production

CO, SEQUESTRATION
« Wood energy production could offset soil CO, emissions from
peat

ECONOMY

« Cut-away peatlands show potential for profitable production of
energy biomass without subvention (Jylha et al. 2015)

Low investments on wood production

Increased removal due to clear-cut

Minimum rotation more than 20 years

Profitability is sensitive to harvesting cost

Lukge)
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