
Metsät ja ilmastonmuutoksen hillintä 

 

Jari Liski 

Suomen ympäristökeskus 

 

Metsät, metsien käyttö ja ilmastomuutos -

seminaari, 21.1.2016 

 

@jariliski 



Fate of Anthropogenic CO2 Emissions (2004-2013 average) 
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● Varastoida hiiltä ilmakehästä metsiin ja puutuotteisiin 

● Korvata puulla fossiilisia polttoaineita ja muita haitallisia 

raaka-aineita 

 

● Yhteishyötyjä ja ristiriitoja näiden tapojen välillä 
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Kaksi tapaa hillitä ilmastonmuutosta 

metsien avulla 
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Puuntuotoksen maksmointi pienentää 

hiilivarastoa 

Cooper. 1982. Can. J. For. Res. 



Puusto 38 tn/ha / 2.6 tn/ha v = 15 v 

Maaperä 83 tn/ha / 1.7 tn/ha v = 49 v 

Puutuotteet 7 tn/ha / 0.9 tn/ha v = 8 v 

Hiilen varastointi metsään on helpompaa 

kuin puutuotteisiin 

7 Liski ym. 2000. Can. J. For. Res. 
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Hakkuumahdollisuuksien lisääminen on 

lisännyt puuvaroja Suomessa 1/2 

Kauppi ym. 2009. For. Ecol. Manage. 



Hakkuumahdollisuuksien lisääminen on 

lisännyt puuvaroja Suomessa 2/2 

9 

● ”The history of 

Finland’s 

forests shows 

that timber 

production can 

actually be 

beneficial for 

the carbon 

balance of 

forests.” 

Liski ym. 2006. Eur. J. For. Res. 



Hakkuut ovat hidastaneet hiilen 

kertymistä Suomen metsiin, maaperä on 

tasoittanut vuosittaista vaihtelua 

10 Luvut: Liski ym. 2006. Eur. J. For. Res. 



Business as usual (BAU), Active forest sector and intensive biomass production 
(INT), High-quality raw material production for the forest industry and bioenergy 
(QLTY), Decreasing forest industry activities—increasing non-material services 
(EXT) 

Hakkuuskenaarioita Suomen metsille v. 

2010-2110 

highest in the INT scenario, which resulted from shorter

rotations compared with the current situation and the

BAU scenario. The scenario differences were even more

pronounced in the silvicultural practices of young stands.

In the INT scenario, annual areas of pre-commercial

thinning were more than double the areas in the BAU

scenario—and triple the areas completed between 2001

and 2010 (Ylitalo 2011). The areas of forest fertilisation

were largest in the INT scenario, followed by the QLTY

scenario, as expected. Forest fertilisation is known to

efficiently enhance growth and yield (e.g. Kukkola and

Saramäki 1983).

In addition to silviculture intensity, management prac-

tice areas were also affected by forest structure. A notable

difference in the areas of pre-commercial thinning

between the BAU scenario and the completed areas during

the first decade of the millennium (completed 2001–2010)

is due to the increasing proportion of young stands in the

future.

Removals

Intensive management scenarios (INT and QLTY)

increased annual removals by approximately 40 % (Fig. 3)

compared with current removal levels. As expected, annual

log removals were the highest in the QLTY, but the dif-

ference was minor compared with the INT. It is expected

that the annual removal of energy wood (recovered from

small-sized stem wood, logging residues and stumps) will

be nearly 13 million m3 in the INT scenario and 10 mil-

lion m3 in the QLTY scenario (Fig. 3). The EXT scenario

led to the lowest annual harvesting removals compared

with the other scenarios and with the current situation.

Mean annual harvesting removals showed nearly the same

figures in the current level and the BAU scenario (Fig. 3).

The slight differences are due to the changes in forest

structure in the next 100 years.

Temporal variation in cutting removals in the BAU and

EXT scenarios was low (Fig. 4). However, there were

removal trends in the intensive scenarios (INT and QLTY).

During the first 10-year calculation period, removals were

at a higher level in these scenarios compared with the

following 10-year periods because of the high harvesting of

reserves in the beginning of calculation period. Addition-

ally, in both scenarios, removal volumes started to gradu-

ally increase during the second half of the 100-year period.

The increasing removal trend towards the end of the

100-year period was an outgrowth of the increased inten-

sities of forest management activities in the INT and QLTY

scenarios (Fig. 4).

Growing stock

In Finland, as in many other European countries, annual

drain has been below the annual increment of growing

Fig. 2 Annual area of different

forest management practices for

different scenarios

(2010–2110). ‘‘Completed

2001–2010’’ refers to treatment

areas based on Finnish forest

statistics (Ylitalo 2011)

Fig. 3 Mean annual harvesting removals by timber assortments for

different scenarios (2010–2110). ‘‘Removals 2001–2010’’ refers to

completed removals based on Finnish forest statistics (Ylitalo 2011)
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11 Hynynen ym. 2015. Eur. J. For. Res. 



increased from the current volume of 200 million m3 to

above 3 billion m3 by the end of the 100-year calculation

period (Fig. 5). In the EXT scenario, the temporal pattern

in growing stock was quite similar to that of the BAU. In

the EXT, the low level of annual removals promoted a

greater increase in wood accumulation in forests than in the

BAU. However, because of extensive forest management,

the growth of young stands in the EXT scenario was slower

than in the BAU scenario, which, thus, decelerated the

increment of growing stock. As a result, by the end of the

calculation period, the growing stock in the EXT was

expected to be only 7 % greater than in the BAU.

The INT and QLTY scenarios resulted in lower stocking

levels than in the BAU and EXT scenarios. In the INT,

shorter rotations and intensive commercial thinning resul-

ted in 20 % lower growing stock volumes compared with

the QLTY, in which rotations were longer and less inten-

sive thinning was conducted. However, in both of these

scenarios, the effect of intensified silviculture resulted in

increasing stocking levels after 20–30 years. Therefore, the

INT and QLTY scenarios ensured sustainable, long-term

wood and biomass production combined with increased

removals over the next 100 years (Fig. 5).

Carbon stock and removed carbon

Forest management intensity has been identified as the

major factor affecting a forest’s capacity to sequester

carbon (e.g. Krankina and Harmon 1994; Eriksson et al.

2007). As a result of extensive management, more carbon

will be stored in forest biomass, which agrees with the

results of this scenario analysis (Fig. 6).

Over the next 100 years, the forest carbon stock will

increase in the BAU and EXT scenarios by 61 and 76 %,

respectively (Fig. 6). In the INT scenario, carbon storage in

living and dead biomass will be 55 % of the level in the

EXT scenario. TheQLTY scenario aimed to produce large-

size logs, leading to longer rotations. Therefore, the aver-

age amount of carbon in the forest is approximately 23 %

greater than in the INT scenario. Compared with thecarbon

storage in the beginning of the calculation period, no sig-

nificant carbon sequestration losses occurred in the QLTY

scenario, although the amount of harvested carbon in cut-

tings was 53 % greater compared with current removals.

If the focus is on the effect of forest management strate-

gieson thecumulativeamount of carbon that forestscapture

from theatmosphereduring the100-year calculation period,

it can be observed that the intensive management scenarios

(INT and QLTY) are expected to capture more carbon than

the EXT scenario by the end of the 100-year period. In the

QLTY scenario, the amount of captured carbon already

exceeded that of the EXT scenario within 40 years. Of

course, in intensive management scenarios, most captured

carbon is bound in harvested biomass. Therefore, from the

viewpoint of climateimpacts, it iscrucial toconsider how the

carbon in removalswill be used in the future.

Fig. 6 Temporal variation of

forest carbon stock and

recovered carbon in cuttings,

allocated to different product

groups by scenario (2010–2110)
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Hiili kertyy matalilla hakkuutasoilla 

metsiin, korkeilla poistumaan  

Hynynen ym. 2015. Eur. J. For. Res. 



Millaista käyttöä hakatulle puulle olisi 

löydettävä? 
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Metsän hiilikertymä / hakkukertymä vs. LOWBIO-: 

LOWBIO+ 2,1x; MODBIO- 1,4x; MODBIO+ 1,8x; POT 1,9x 

Luvut: Asikainen ym. 2012. Metlan työraportteja 



● Uusiutuviin polttoaineisiin ja raaka-aineisiin siirtyminen sekä 

kiertotalouden tehostaminen edellyttävät puun käyttöä 

● Metsien hiilivarastojen kasvattamisen ja puun käytön välillä 

on ristiriita - tavoitetasosta riippuen 

● Lyhyttäkään aikaväliä ei voi ylenkatsoa: ilmastopolitiikan 

lämpenemisrajat, kunnianhimoiset päästövähennykset, 

kuluttajien ilmastotietoisuus 

● Tutkimuksessa olisi päästävä eteenpäin ratkaisujen 

etsintään 

● Miten metsien käyttö voidaan sovittaa yhteen metsien 

ilmastovaikutusten ja muiden ekosysteemipalveluiden 

kanssa niin, että voidaan harjoittaa kannattavaa ja 

hyväksyttävää metsätaloutta tulevaisuudessa 
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Johtopäätökset 


