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Forestry in Finland

1. Land area distribution

2. Species distribution

Other forestry  Agricultural Built-up areas,

land land / roads etc. 1.4
0.2 mill. ha —_ 2-7mill. ha wn mill. ha
. B n
) =

Wah\
3.2mill. ha )
Low productive
forest 2.7 mill.

ha

Total Forestry land 26.3 mill. ha

Productive
forest 20.2 mill
ha

Species distribution

Broadleaved

10%

3. Growing stocks, increment and drain 4. Site type distribution

H Pine = Spruce

Broadleaved

Grass herb Roaocks
type amd sand

(1.90// 20/

CIT
0.2%

Source: Finnish Forest Research Institute, 2008




Forest management
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Main assortments

Energy biomass
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Use of biomass based energy in Finland

Pellets
1% (0.5 Mm3)

| Sawdust
9% (3.4
Mma3)

Forest residues
and small trees
used as chips
9% (3.4 Mm3)

Energy biomass
46 TWh (55%)

Energy biomass: 20% of the primary energy production

Source: Finnish Forest Research Institute, 2007
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Interactions: forests, climate, management &production

O Boreal forests: growth is ma1r{1y limited by low temperature,
short growing season

o Climate change effect: defined by increase in temperature,
precipitation and CO,, may provide favourable condition to
boreal forests to grow forest faster

0 Management: expected climate change may bring a new
dimension to current mgt. as it utilises the opportunity
provided by the surrounding environment

O Energy biomass production



Renewable

What are the challenges? q.____E”Erg?;’f\
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o EU is committed to raise the share of renewable energy to
20% by 2020

o  This target for Finland is 38% by 2020

o The production of energy biomass to substitute fossil fuels

o In 2006, 21 mil. m?® (46 TWh) of energy biomass was used in
Finland, of which only 9% was from forest residues and
small-sized trees



Objectives

» Etfect of climate on the potential production of
energy biomass at different scales in space and time

» Effect of forest management on energy biomass
production along with timber and carbon stocks in

the forest ecosystem

» To assess the ecological risks to produce energy
biomass



Ecosystem model
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Input data

o Finnish NFI data

total 2816 permanent sample plots for the . _
whole of Finland (south: 1855; north: 961) |

o  FMI - Climatic data
Current climate (1971-2000)
Changing climate during 2010-2099
(2010-2039; 2040-2069; 2070-2099)

A2 scenario Summer Winter
Temp. A6°C A7°c
Precip. +10% +30%

CO, Nearly double
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Forest management principles
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Management regimes

Changes in basal area thinning thresholds in %
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Emission calculation tool (ECT)
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Findings

Effect of climate and management on energy biomass production

MO (0%) = M1 (15%) =DM?2 (30%) mM3 (45%)
2.0 Energy biomass thinning
‘-l'ﬂ
2
= 1.0 -
= .
S oo iEEE "HEN "EEN | II ..
cu CC cu cC o cc
2010-2039 2040-2069 2070-2099
Final felling
6.0 -
‘Tﬁ
T 40
e-a
=
=
E 20 . .
2 im 1
n.n
cu cC cu CC () CC
2010-2039 2040-2069 2070-2099

Basal area (m?ha'!)

Basal area just
before thinning

Basal area just
after thinning

Thinning threshold

A

Remaining basal
area threshold

Dominant height (m)

15



Findings: production and substitution potential (2010-2099)

Total energy biomass at EBT and FF in Finland

Current climate Climate change
EBT  FF Total EBT  FF Total

Management

regimes TWh yr! % TWh yr! %
MO (0%) 8.7 404 491 -- 178 675 854  --
M1 (+15%) 8.7 439  52.6 7 181 728 909 7
M2 (+30%) 8.4 464 548 12 184 764 948 11
M3 (+45%) 8.1 487 568 16 190 803 993 16
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Findings

(a) Norway spruce: Oxalis-Myrtillus type
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Findings: ecosystem CO, ba
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Conclusions

* Large amount of unutilised energy biomass are available in Finland
* Climate change increased energy biomass production

« Higher production can be gained with changed forest management
* Energy biomass production are associated with timber production

» Forest biomass energy is competitive compared with other fuels
(coal and peat) in respect of carbon benetfits






