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TEMPLATE for:

Submission of information on forest management refence levels by
FINLAND

as requested by the Cancun decisions, i.e. ,Coratide of further commitments for Annex | Partiggler
the Kyoto Protocol, Draft conclusions proposedhsy €Chair”, contained in FCCC/KP/AWG/2010/L.8, and
its Addendum: Draft decision [-/CMP.6], Land ussnd-use change and forestry, contained in
FCCC/KP/AWG/2010/L.8/Add.2

1. Forest management reference level value

The forest management reference level for Finfanthe commitment period 2013-2020 is -20.1 Mt,CO
eg. with removals from harvested wood productsgusie first order decay functions (A). The value is
19.3 Mt CQ eq. with assuming instant oxidation from HWP (Be values are averages of the projected
forest management and harvested wood productsiensssnd removals for the period 2013-2020. The
policies in place and implemented no later thaneDdaer 2009 were taken into account
(FCCC/KP/AWG/2010/L.8/Add.2 para 11).

Finland has revised the values of the referenagdesubmitted earlier. The carbon stock changésiiy
biomass, dead organic matter and soils were rdascldue to the several changes in the greenlyasse
inventory. Since the 2009 submission, Finland hgdémented new national biomass models for trees, a
well as new biomass conversion factors for biongae#/th and drain. The litter input data for soil ceb
were recalculated due to the changes in biomaissagiin. The weather data applied in the soil carbo
model Yasso were revised due to the recommendatithe ERT. The scenario behind the reference sevel
were the same as for the earlier reference level.

Table 1.Values of proposed reference levels for forestagament including HWP with first order decay
function and (A) and HWP with instant oxidation (@jillion tonnes CQeq.)

Reference levels

(A) (B)
-20.1 -19.3

2. General description

The reference levels were constructed from theeptefl emissions and removals as an average of the
emissions and removals in 2013-2020. The projestifrtarbon stock changes were based on a scaffiario
the development of the forest resources in 200&2BBnish Forest Research Institute calculated the
scenario for the preparation of the national clerextd energy strategy in 2008 and for the NatiBoast
Programme 2015 (Uusivuori et al. 2008a, Uusivubale2008b). The Long-term Climate and Energy
Strategy was approved by the Government and givémet Parliament 6th November 2008 as a
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Government Report (Pitkén aikavalin ilmasto- jargisstrategia 2008). The National Forest Programme
was approved by the Government as a GovernmentiRieso27 March 2008 (NFP 2015).

SF-GTM forest sector model and the MELA forestryd@iowvere used to produce the scenario based on the
national forest inventory data. The outputs ofrtiadels were employed to calculate the projectidns o
carbons stock changes. The domestic policies iedinl the scenario were consonant with the cliraate
energy policies adopted in 2008 (Pitkan aikavalitasto- ja energiastrategia 2008).

Projections of emissions from GHG sources N-fedtiion and biomass burning were estimated based on
the emissions reported in the GHG inventory. Ferpgiojection of C@emissions/removals from harvested
wood products the data from FAOSTAT, national fogestatistics and the Long-term Climate and Energy
Strategy were used.

All elements mentioned in footnote 1 of paragrapf the decision -/CMP.6 on LULUCF were taken into
account in the construction of the forest managemefarence level:

(a)Removals or emissions from forest management as stio in greenhouse gas inventories and
relevant historical data. To estimate the projected emissions and remoxais forest management the
same methods (models, conversion and emissiorr§datere used as in the greenhouse gas inventory.
In the starting point of the scenario, which waary2006, the 1ONational forest inventory data (NFI)
were used for forest resources (volume of growingks increment of growing stock). The same data
were also used in the greenhouse gas inventorysdine source categories and gases, excluding
emissions from wild fires, were included in theareince levels. Possible emissions from force majeur
are included in the historical emissions but inpthgjection the emissions were not predicted.

(b) Age-class structure The initial age-class structure of the scenarie ased on the latest NFI data in
2006 and during the model simulation the age addbstands was kept up-to-date (see Section 5).

(c) Forest management activities already undertakerlhe latest NFI data were used to represent the
initial state of forests to develop by the forestrgdel simulator; thereby the effects of the at#si
already undertaken were taken into account.

(d) Projected forest management activities under a busess as usual scenarid.he estimated harvest
demand was based on the SF-GTM forest sector miadehich the production of forest industry, the
demand of products, roundwood supply and foresturegs were combined. The roundwood demand
was an input to the forest model which estimateditial harvest removals. The forest management
schedules were simulated according to the foresagement regimes given in the Forest Management
Practice Recommendations. The increase in the ¥margd harvesting is a policy included in the
scenario and it is in accordance with the Finlamtieate and energy policy adopted in 2008 (see
section 6. Polices included).

(e) Continuity with the treatment of forest managementin the first commitment period. The
information on forest management is provided inddmme way as in the first commitment period except
for HWP.

(f) The need to exclude removals from accounting in asodance with decision 16/CMP.1, paragraph
1. The projections included in this submission follthe general principles that govern the treatmént o
land use, land-use change and forestry activities.
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3. Pools and gases

Table 2.Carbon pools and greenhouse gas sources includild ieference level.

Change in C pool included in the reference level @Gd@rees included in the reference level
Above- | Below- . Dead Soil Fertilization| Drainage Liming Biomass burning
ground ground | Litter wood of soils
biomass | biomass mineral | organic| O N,O CO CGO, | CH; | N,O

yes yes yes yes yes yes yes no np yes | yes yes

The carbon pools and greenhouse gas sources ieférence level were corresponding to greenhouse ga
inventory submitted in 2010. The® emissions from drainage of soils are not includetie reference
level as they are not reported in the GHG invengsttyer. Liming on forest lands do not occur inl&md,
therefore the emissions were not estimated. Enmissiom biomass burning cover emissions from
controlled burnings and wildfires. The estimatetreé biomass include above-ground and below-ground
biomass. The estimates for litter, dead wood aild smganic matter are also given as an aggregate
estimate.

4. Approaches, methods and models used

4.1 Scenario models

The SF-GTM forest sector model and the MELA forestiodel were used for the forest scenario (Kallio
2008, Salminen & Hirvela 2008).

SF-GTM model is a partial equilibrium model depigtiFinland’s forestry sector; forestry, forest iatiy
and the forest product market. Regional demandrefst products, production of forest industry, syob
roundwood and the development of growing stockirazerporated into the model (Fig. 1). The produttio
of forest industry is defined by products and @aand the inputs from forestry by timber assortisiebhe
model is based on the GTM model (Global Trade MopdeVeloped in IIASA. (Ronnila 1995).
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Figure. 1. Forest sector model SF-GTM. A general model stinector one region.
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MELA is a forestry model consisting of two partsalfiorest simulator based on individual tree groand
development models, and 2) an optimization packaged on linear programming. MELA simulates
alternative management schedules according toitlea gimulation instructions. The comparison arel th
selection of the alternatives are based on thadiaptimization. The source information to MELAtl&
forest resource information based on the natiaoraist inventory. The methods in MELA are basedhen t
general assumption that natural processes andageneht of forest resources in forest stands can be
predicted. MELA utilized the roundwood demand anuohg prices information produced by the SF-GTM
model. The results are the volume and the developofehe growing stock, the growth and the estesat
of cutting possibilities separately (Redsven 2005).

4
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Figure 2. The framework of the SF-GTM and the MELA modelstfee alternative calculations of the
National Forest Programme 2015 (Salminen & Hin&€@8). The extra conservation activity was not
included in the scenario applied to construct &ference level. The fhational forest inventory data
(NFI10) from years 2004-2006 were the forest resmumput to the MELA model.

Assumptions for SF-GTM and MELA models:

- The initial state of forest area, volume of growstgck and increment of growing stock based on
the 10" national forest inventory data measured 2004-2086.development of forest resources
was predicted 2006 onwards.

- Natural processes (ingrowth, increment, and may)aliere simulated by individual tree models.

- NFI sample plots were classified into two categarferest available for wood supply and forest
not available for wood supply (protected forests).

- To the forests available for wood supply were sated alternative forest management activities
according to the Forest Management Practice Recotatiens (2006).

- SF-GTM model’s equilibrium stumpage prices weredusehe MELA model for determining the
delivery prices (raw wood prices at the road saedhe sum of stumpage prices and average
logging costs. The delivery prices were used toutate the gross revenues from different
treatment and development options in MELA. Theraeenues were received as the difference of
gross revenues and logging and silvicultural costs.

Assumptions for forest industry operation environtne

- The volume of imported round wood decrease afté®2bBecause Russian’s import duty for
roundwood come into force. After 2015 roundwood ehighs are imported about 8 Mmand the
import of saw logs stops.

- Export prices of final forest industry productsuretto the average level of 2000-2006 prices by
2015. Prices of sawn goods and wood-based panaisade 2%, the price of paper increases 1%
and the price of wood pulp decrease 0.5%.

- The prices of electricity and heating power incesbyg 2% in 2008-2015.
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MELA model produced volume estimates for years 2Q08.6, 2026 etc and increments and drain
estimates for 10 years periods 2006-2015, 2016-2222%6-2035 etc (Table 3). The area of forest kamdl
poorly productive forest land stayed constant dwee being 22.825 million ha of which 1.864 milliba
were protected areas.

Table 3.Increment, harvest removals and drain estimatesrding to the scenario. The mid-years, in
which the estimates were dated, are in the parseghe

2006-2015 2016-2025 2026-2035
(2010) (2020) (2030)
Million m®year
Increment 97.7 96.8 104.2
Cutting removals 62.8 66.2 66.2
Cutting drain (removals + waste wood) 69.7 69.4 668.
Natural mortality 12.4 7.5 7.3
Total drain 82.1 76.8 75.9
2006 2016 2026
Million m®
Volume of growing stock 21800 | 23300 | 25300

Under the given assumptions MELA directed the ng#ito such forests whereupon the increment of
growing stock decreased during the first period&2R015. The figures given in Table 3 are only for
commercial roundwood and other harvested partdmafeabut a stem are excluded. The energy wood
harvesting by collecting logging residues was noluided in the MELA harvesting alternatives (see
Section 4.3). Natural mortality peaks during thistften year period due to fact that self-thinmmadels
and model of random mortality operated on overstdatands. During the following periods natural
mortality reduces due to fact that quantity of stecked stands was also reduced.

The forest area of MELA was not consistent with Kifieforest management area, since the scenario was
made for nationally defined forest land and pogrigductive forest land. The area under forest
management was 21.904 million ha in 2006 (NIR 2@k@) projected area of 21.688 million ha in 2020
compared to the area of 22.825 million ha MELA usgte model did not take into account the changes i
forest area due to deforestation, afforestationrafatestation. Therefore the mean estimates peate

for volume, increment and drain were used in theutations.

4.2 Projection on carbon stock changes in biomass

The projection of carbon stock change in tree beswaas calculated using the same method as in GHG
inventory, a difference between gains (incremend) lasses (drain) (NIR 2010). The biomass convarsio
factors were recalculated for the 2011 submissimhthose conversion factors were used (Table 4).

All calculations were made by tree species grospistypes, South and North Finland. Steps of the
calculation were:
1. Volume increments were calculated as mean incresweYtia and converted to biomass, carbon
and CQ. The increments of afforested/reforested areae adbtracted from total increment.
2. Natural drain (mortality) per hectare and harveatrdper hectare were calculated and converted to
biomass, carbon and GO he harvest drain due to deforestation was sctiefiladfrom harvest drain.
The biomass removed from deforested areas estif@t@d11 GHG inventory were used.
3. Mean values were multiplied by the area under faresiagement (see Section 5a).
4. The difference of gains and losses in living biosnagshe net sink of tree biomass.
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5. The separate C{balance projections for South Finland and Nortiidfid were calculated. The
values between mid-years (see Table 3) were inegub The projection for whole Finland was a
sum of the two regional projections (Table 5).

Table 4.Biomass conversion factors for increment and drain

Increment Drain
Natural drain Harvest drain
Mig;:al Peatland Mig;:al Peatland Mig;:al Peatland
South Finland Mg C/n?
Pine 0.5798 0.59142 0.6436 0.6159  0.6217 0.6292
Spruce 0.67772 0.7364 0.7836 0.8712 0.7289 0.1766
Broadleaved 0.8058 0.8166  0.9150 0.9574  0.8447 0.876
North Finland
Pine 0.6228 0.6392  0.6237 0.6719  0.6331 0.6439
Spruce 0.810¢9 0.846[L 0.8787 1.0049 0.8108 0.8514
Broadleaved 0.874 0.8000 0.91P6 0.8766 0.9070 0.856

4.3 Projections on carbon stock changes in littedead wood and soil

The methodology of estimation of carbon stock clearig soil, litter and dead wood on mineral saild a
drained organic soils is the same as in the GH@ritory (NIR 2010, NIR 2011). This method combines
forest inventory data, biomass models, litter tueragates and dynamic soil carbon model. For mathage
forests, the Yasso model (Liski et al. 2005) wagdiad, see section 7.2.3.1 in the NIR (2011) fdaids
Projections for dead organic matter and soils arengn Table 5.

Litter input

Litter input estimation for period of 1972 to 20@@s based on the data and methods presentedWiRhe
(2011), and similar principles were applied foufat projections. MELA forest projection model praded
estimates for future tree stocks starting from 2@@8 interval of 10 years (Table 3). These stookse
then converted to biomass with BEFs (biomass expatiactors) currently applied in the national
greenhouse gas inventory (NIR 2011). The litteoirtp the soils from living trees was estimatecdhwit
turnover rates that are applied in the GHG inven(biiR 2011).

Future litter input from loggings and natural métyawere also estimated based on the MELA prof@i
MELA system provides estimates for natural mowyadind loggings with 10 years intervals (Table 3)eT
biomass of natural mortality and harvesting residuere estimated with BEFs that were applied in the
GHG inventory (NIR 2011). The national bioenergsgets were taken into account during the soilaarb
simulations. The policy objective of 12 milraf bioenergy use by 2015 was estimated with linear
interpolation from 2008 to 2015. The origin of bieegy was assumed to remain as it was 2008 (divisio
into stumps, harvesting residues and stems), atgoral uses were assumed to be proportional to the
situation of 2008. Litter input of ground vegetatiwas estimated in the same way as in the GHG toxen
(NIR 2011).

Mineral soils
Yasso soil model was applied on mineral soils (RR0). The initialization and the application oéth
model followed principles of GHG inventory, alsoaneweather of 1971-2009 was applied as proposed by
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the ERT of UNFCCC (NIR 2011). For parameter valaed model description, see section 7.2.3.1 in the
NIR (2011) and the appendix 7c in the NIR (2011).

Organic soils/peatlands

On drained organic soils emission were estimatsdl similarly as in GHG inventory (NIR 2010 and NIR
2011). Emissions of peat decomposition were estidha¢parately according to the fertility classes,
thereafter below ground litter input was deductednfthe decomposition flux to obtain net gas exglean
for these lands. In order to upscale emissionsamational level the area of drained organic tdesgls
were multiplied with net emission factors.

4.4. Projections of emissions from GHG sources
N-fertilization

The NO emissions from N fertilization were included lretreference level. The value used for years
2009-2020 was assumed to be at the level of avexfa@@04-2008. This corresponds the amount of 3062
metric tonnes of nitrogen annually applied to far&ése method of GHG inventory was used (NIR 2010).

Biomass burning

CO,, CH,; and NO emissions from controlled burnings and forestsfiwere included in the reference level.
Controlled burnings are conducted after clear mg#tiwhen cutting residues are expected to hamper th
planting. Cutting residues are classified in titedipool and calculated as an instant oxidatioer &€lling,
therefore the C®emissions are not reported to avoid double-cognior controlled burnings the
emissions for 2009-2020 were estimated as a cdnsiare being the average of the emissions of years
2004-2008 (NIR 2010). Thereby the area burned ZI2® is 645 ha per year and total emissions 1 Gg
CO; eq per year.

The forest area burned in wild fires in 2009-202%wssumed to be in the level of the average of the
previous five years 2004-2008 (766 ha). The biorbassed in fires was estimated from national forest
inventory data for years 1990-2008 (NIR 2010). years 2009-2020 the mean volume estimates fortfores
land produced by the MELA model were used. Meanwals were converted to biomass by the
conversion factors calculated from thé" National forest inventory data (NIR 2010).

4.5 Projected carbon stock changes and emissionsifn GHG sources

The net sink of forest management is at its loueal in the beginning of the period of projectidiable
5). That low level if sink corresponds to the chesm the increment of the growing stock and théray
removals of the MELA scenario. In these calculaiams assumed that all cutting residue harvestithg w
be occurred on mineral soil forests, because antiraent there is no data available of the distidlouby
soil types. It is expected cutting residues wiloabe harvested on peatlands. Due to that assumntpgo
decrease in the sink of mineral soils is remarkafite volume of growing stock increased in MELA
scenario (Table 3) which means the increased fatkinto the soil. Since the assumption energpas
not harvested on peatlands, the increased littetymtion is shown as decrease in emissions oftfores
peatlands.
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Table 5. Projected carbon stock changes and emissionsdtiben GHG sources included in the reference level.

2009 2010 2011 2012 2013 2014 2015 2016 201 20fs 0192 2020
Gg CQ eq.

Biomass 18663 | -18453 | -18868] -19289  -19698 20113 528 | -20943 21358 21773 22188 -22 60

Gains| -119888| -11967§ -119468 -1192%9  -110049118839 | -118629| -118419| -118200 -117999 -BI{ -117 579

Losses| 101226] 101224 100601 99 976 99 351 98 7126 98 101 97 476 96851 962260 95601 94 976
SOM+DOMmin | -5 198 5 489 -4 637 4079 -3 662 2572 1395 166 236 215 505 064
SOM+DOMpeat| 7 126 5624 4551 4275 3998 3722 3 446 3170 49| 2717 2 490 2264
N-fertilization 19 19 19 19 19 19 19 19 19 19 19 19
Elj)r?]tirr‘]’é'ed 1 1 1 1 1 1 1 1 1 1 1 1
Wildfires 29 29 29 30 30 30 30 30 31 31 31 31
FM, all gases 16687| -18270  -18905  -19038  1®3| -18913 | -18428 .18 339 18600  -1922%1 20152 21252

Table 6. Historical emissions and removals from forest ngamaent (NIR 2011).

1990 | 1991‘ 1992I 199$ 199L1 194)5 19L)6 1&$97 1L)98 ]l999 000 JZ 2001| 2002‘ 200:*5 200L1 20&5 ZOL)G 2&07 2p08
Gg CQ eq.

Biomass -27648  -42559  -35979  -334f2 -24401 -22P030621 | -24858| -22564 -25239  -26342 -31240 -32755 1134 -34643 -3888(Q -42625 -33876 -393f71
SOM+DOMmin -8320 -777] -707% -6968 -7317 -83[L6 339 -10464| -10595 -10447 -10558 -10086 -9267 -8562 7167 -6975 -7116 -6734 -6468
SOM+DOMpeat| 12780 1273y 120Q9 11391 10174 10337 0702 9595 8998 8723 8521 8392 8144 8054 8032 8102 8 819 7924 7822
N-fertilization 27 20 9 3 12 [ § 18 18 10 10 11 12 11 12 11 18 17| 35
Controlled
burnings 4 2 2 1 2 p. 1 ! L R 1 3 2 1 0 1 1 1 1
Forest fires 12 6 31 ( 28 16 14 35 3 L9 12 6 18 23 11 15 51 19 27|
FM, all gases -23145 -375656  -31003  -29044  -20908 0858 | -29784| -25674 -24150 -26934 -28367 -32864 4838 -34586 -34304 -37726 -41473 -32650 -37954
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5. Description of construction of reference levels

I. Description of how each of the following elements were considered or treated in the construction
of the forest management reference level, taking into account the principlesin decision 16/CMP.1

(a) Area under forest management

A constant forest area of 22.825 million ha wagldse the MELA simulations for the whole time
series. That area was not used to estimate toiakiEms/removals from forest management but to
calculate mean values per hectare from MELA outplite area under forest management from
2009 to 2020 was projected from the area repont&HG inventory (NIR 2010) for forest
management in 2008 (Table 7). Time series 1990-&0& same as reported in the NIR 2010.
All forests in Finland are managed and under farestagement activity, so new forest land was
not expected to come into the accounting outsiderted FM area. An average of years 2004-
2008 deforested areas were calculated separateBofdgh Finland and North Finland, and for
mineral soils and organic soils (Table 8) and agslias average annual deforestation area in
2009-2020. That annual deforestation areas wasastet from the FM area of the year 2008.

Table 7. Area of forest management.

1990 | 1995 | 2000 2005 2008| 2015‘ 2020
1000 ha
Mineral soil 16172 16144 16100 160387 15999 15912 8495
Peatland 592( 591p 5902 5882 5874 5854 5839
Total 22092| 22054 2200p 21920 21873 21765 21688

Table 8.Deforestation area for years 2009-2020.

South Finland | North Finland

halyear

Mineral soil 9557 3002

Peatland 1667 1218

(b) Emissions and removals from forest management

1) Historical emissions and removals from forest managment

The emissions and removal from biomass, dead argmaaiter and soil organic matter were
recalculated due to the new biomass conversioorseind other changes made for 2011 GHG
inventory (see Section 4, Table 6). The MELA scienaredicts forest resources and harvesting
rates 2006 onwards. The estimates of volume amdriment of growing stock in 2006 based on
the results of the fONational forest inventory which were also usethie GHG inventory to
estimate gains in living biomass and biomass & tompartments.

2) The relationship between forest management and foséland remaining forest land as
shown in GHG inventories and relevant historical déa, including information provided
under Article 3.3., and, if applicable, Article 3.4forest management of the Kyoto Protocol
and under forest land remaining forest land under he Convention
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The relationships between forest land, forest k@mokining forest land and area under forest
management are described in the NIR 2010 and NIR .ZDhe forest land definition under the
Convention reporting differs in the minimum areang@ared to the Kyoto Protocol reporting.
That causes some slightly different emissions ambrals between these two reportings. Under
Article 3.3 the emission from the AR activities wa2 M t CQ eq. and emissions from
deforestation 3.6 M t C{Ceq. for 2008 and 2009 (NIR 2011).

Table 9. Historical emissions and removals from Forest Igfld (NIR 2011).

1990| 1995 2000 2006 2006 2007 2008
Million tonnes CQ
FL remaining FL 21.7 -19.7 -26.9 -34.9 -38.5 -29.6 -34.8
Lands converted
to FL 0.5 0.5 0.4 0.3 0.3 0.3 0.3
FL total -21.2 -19.1 -26.5 -34.6 -38.2 -29.3 -34.6

(c) Forest characteristics and related management

1) Age class structure
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Figure. 3The age-class structure of forests accordingedELA scenario.

In Figure 3 the age-class structure is presentedtiole Finland. It differs between South
Finland and North Finland. The area of forests d&fr years does not decrease by 2020
because they are mainly the protected areas imNdmtand where the fellings are prohibited.
The age distribution in 2006 is based on th& National forest inventory from years 2004-
2006. The 2006 distribution was the bases for MEcAnario and thus for the distributions for
years 2016 and 2026.
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2) Increment

Table 9.Increment of growing stock in NFI6-NFI10 (invenggrears in parenthesis) and

predicted increments for 2010, 2020 and 2030 (onilli? per year).

Figure 4. Increment of growing stock according to NFI6-NF[blue dots) and for years

2010, 2020 and 2030 according to the MELA scen@ed dots).

3) Rotation length

National forest inventory MELA scenario
NFI6 NFI7 NFI8 NFI9 NFI10
(1971-1976)| (1977-1984)| (1986-1994)| (1996-2003)| (2004-2008) 2010} 2020 2030
57.4 68.4 7.7 86.8 99.5 97{7 96.8 104{2
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The Forest Management Practice Recommendations wyixecriteria to define the

maturity of a forest stand, the mean diametersidad and the stand age (Table 9). For

peatland forests only the diameter was used.

Table 9. The mean diameters to define the maturity of adostand and the rotation

lengths by tree species and geographical regiomsineral soils and peatlands. Source:
Forest Management Practice Recommendations (2B6f)st Management Practice

Recommendations for peatlands (2007).

Site fertility/site North Central South
Tree species type Finland Finland Finland
Regeneration by mean diameter, cm
Herb rich and
Scots pine mesic 23-27 24-28 26-32
Sub-xeric 22-26 23-27 25-30
Xeric 21-25 22-25 22-26
Norway spruce Herb rich 23-26 26-30 28-32
Mesic 22-25 25-28 26-30

11
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Silver birch Herb rich 21-23 27-30 28-32
Mesic 21-23 26-28 27-30

Downy birch Mineral soils 19-21 22-25 23-27
Peatlands 18 21-23 23-25

Regeneration by age, yr
Herb rich and

Scots pine mesic 90-120 80-100 70-90
Sub-xeric 100-130 90-110 80-100
Xeric 120-150 100-130 90-120

Norway spruce Herb rich 100-130 70-90 70-90
Mesic 110-130 80-100 70-90

Birch sp. All sites 50-60 60-70 60-70

4) Information on forest management activities under business as usual”

milj. m3 — mill. m®

The harvesting of logging residues and stumps ectimity that increase the losses of
biomass but does not show in the harvesting stai@bgging removals). Forest chips are
divided into stemwood, logging residues and stuamukroots (Table 10). In Figure 5 is
shown the increasing consumption of forest chipsesR000.

6”

Lampé- ja voimalaitokset — Heating and power plants
Pientalot — Small-sized residential housing

2000 2001

2002 2003

Metséhakkeen kaytté 2000-2009

Consumption of forest chips, 2000-2009

2005

2007

2009

Metsétilastollinen vuosikirja 2010

Figure 5. Consumption of forest chips for energy. Sourcanish Statistical Yearbook of
Forestry 2010.

12

The forest management activities the MELA simuldtefbrest stands were in accordance
with the Forest Management Practice Recommendatis) which are commonly in
use in Finland. The regeneration activities MELAglated to NFI sample plots were
regeneration felling, soil preparation, seedinglanting, silvicultural thinning in young
stands and clearing of ditches. Regeneration wssilge if the above mentioned
threshold values for diameter or age were reach@dning was possible if the threshold
values for basal area given in the Management ieeaRecommendations were reached.
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Table 10.Consumption of forest chips in 2000-2009. SouFienish Statistical
Yearbook of Forestry 2010.

Stemwood lr‘:sgfgbnegs aiijurrg%?s Other Total
1000 nt
2000 465 378 5 87 9345
2001 754 556 17 12 1339
2002 819 794 44 - 1 657
2003 915 1111 84 E 2109
2004 1071 1480 144 2 69pH
2005 1132 1485 376 2 993
2006 1256 1735 458 3448
2007 1208 1527 313 3048
2008 1797 2 332 573 4 708
2009 3320 1938 834 6 09p

(d) Harvesting rates

1) Historical harvesting rates

The logging removals and the total drain statistmsipiled by the Finnish Forest
Research Institute were used for the projectiondisfanthe GHG inventory (2010). The
historical removals and drain were used to estirtiditter input to the soil (see Section

4.3).

Table 11.Total roundwood removals 1990-2008. Source: Fin8istiistical Yearbook of
Forestry 2010 (1000 ¥

1990 1991 1997 1998 1994 1995 1996 1997 1998 ]
48870 39369 45144 47700 55024 567112 52592 58838 6850960938

2000 2001 2007 20038 2004 2005 2006 2007 2008 20
61500 59363 60271 61142 61163 58684 56935 63854 1158017699

13

999
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Figure 6. The historical logging removals and the predidtejing removals. The
predicted values were interpolated between midsyessre Table 3.

2) Assumed future harvesting rates

Table 12.Assumed future roundwood removals by tree spegidgimber assortment

classes.
2010 2015 2020
1000 nd
Scots pine Sawlogs 11897 12132 12367
Pulpwood| 15156 15611 16067
Total 27054 27743 28433
Norway spruce | g 10gs 13711 13422 13134
Pulpwood | 10311 10629 10946
Total 24022 24051 24080
Birch sp. Sawlogs 1290 1479 1669
Pulpwood | 8233 8873 9512
Total 9523 10352 11181
Other sp. sawlogs 252 273 295
Pulpwood | 1937 2063 2190
Total 2188 2337 2485
Total 62787 64483 66179

(e) Harvested wood products

Emissions and removals from the harvested woodyatsdvere calculated from domestically
produced and consumed HWP. Wood used for produotiginated in forests under Kyoto
Protocol Article 3. The approach employed was tbekschange approach which Finland has
used to report carbon stock changes in HWP to tHEQLCC, but the export was excluded (NIR
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2010, IPCC 2006, page 12.26). Three product gragmnwood, wood-based panels and paper
and paperboard were included with half-lives of @>and 2 years respectively. Default
conversion factors for conversion from product sitit carbon was used (IPCC 2006):

Sawnwood 0.225 tonne Cn
Wood-based panels 0.294 tonne € m
Paper and paperboard 0.450 tonne C (air-dry tonne)

The FAOSTAT data and the national forestry staissivere used for years 1961-2009 (Table 13).
The growth rate of HWP consumption of 1.51% waslys@r to 1961. From 2010 to 2020 the
production of sawnwood, wood-based panels, papepaperboard was set in the accordance
with the results of SF-GTM model and MELA scenarithe quantity of exported products was
estimated as an average of years 2000-2009 exfpgobds relative to the production. The
production of sawnwood decreased by13% to 2015 aoedpto 2006 level and still decreased by
4% between 2015 and 2020. The increase in the ptiodwf wood-based panels was about 1%
from 2006 to 2015 and it continued at the saméd ley@020. The paper and paperboard
production was also assumed to increase aboutd®2006 to 2015 and after that the increase
was 5%.

The proportion of domestically produced and usedstrial roundwood relative to total use of
industrial roundwood was used to calculate the tityasf domestic production from the total
production figures (Table 13).

In this calculation all harvested wood was allodateforest management. Therefore the
accounting under Article 3 shall be part of thehtecal correction as suggested in para 15 quarter,
page 27 of FCCC/KP/AWG/2010/CRP.4/Rev.4.

Table 13.Production and export of sawnwood, wood-basedIlpamel paper products and
emissions and removals of carbon stock changeS\iR H

Sawnwood Wood-based panel$  Paper and paperboarg Emissions
Production| Export ProductioJ‘n Export Productil)n Expo renigSals
million m3 million metric-tonnes Gg CQ,

1990 7.503 4.176 1.33¢ 0.719 8.968 7.633 -823
1991 6.460 4.267 0.991 0.581 8.7[r7 7.924 P53
1992 7.330 4.653 0.938 0.511 9.1p3 7.860 -109
1993 8.570 6.220 1.224 0.842 9.980 8.593 45
1994 10.290 7.207 1.369 0.969 10.909 9.502 -b53
1995 9.940 7.377 1.444 1.021 10.942 9.228 -B30
1996 9.780 7.036 1.56p 1.156 10.442 8.529 -686
1997 11.430 7.53% 1.67p6 1.199 12.149 10.161 -1509
1998 12.300 8.227 1.677 1174 12.703 10.979 979
1999 12.768 8.292 1.7501 1.275 12.947 11.209 -1145
2000 13.420 8.431 1.876 1.381 13.509 11.642 -1638
2001 12.770 8.13% 1.796 1.409 12.502 10.875 1732
2002 13.390 8.187 1.868 1.500 12.789 11.452 {794
2003 13.745 8.169 1.929 1.532 13.058 11.734 -1154
2004 13.544 8.22¢ 2.024 1.627 14.036 12.708 -1032
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2005 12.269 7.663 1985 1.5%6 12.391 11.155 £315
2006 12.227 7.728 2.074  1.623 14.1189 12.906 -A57
2007 12.477 7.081 2.002 1.543 14.709 13.104 -1641
2008 9.881 5.997 1.71p  1.2§87 13.549 11.852 -A41
2009 8.072 5.123 1.066 0.818 13.2]70 9.690 -2447
2010 8.494 5.21§ 1.238  0.963 13.4p5 11.729 183
2011 8.915 5.477 1410 1.097 13.580 11.865 =77
2012 9.336 5.734 1583 1.231 13.785 12.000 -800
2013 9.757 5.995 1.75p  1.365 13.8090 12.135 -A96
2014 10.179 6.253 1.928 1.500 14.045 12.271 £671
2015 10.600 6.512 2.100 1.634 14.200 12.406 834
2016 10.520 6.463 2100 1.634 14.340 12.528 838
2017 10.440 6.414 2.100 1.634 14.480 12.651 834
2018 10.360 6.36F 2.100 1.634 14.620 12.y73 824
2019 10.280 6.31¢ 2100 1.634 14.760 12.895 809
2020 10.200 6.26¢ 2.100 1.634 14.900 13.018 1790

() Disturbances in the context of force majeure

In Finland large scale storm damages can be dlegsi§ “force majeure” disturbances. The
impacts of these losses are quantified in thevielig National Forest Inventories. Also special
measurements have been conducted to quantify damagée GHG inventory these damages
can be seen as increased natural losses and deddhaol and also as decreased tree biomass

16

sink. In the current GHG inventory these damagesraiuded as a part of the NFI measurements,
but are not reported separately. Finland’s refexdexels are excluding force majeure.

Table 14.Major storms since 1990 that can be classifietlaise majeure”.

Date(s) Name(s) Quantity of losses,
million m*®

1.11.-16.11.2001 Pyry and Janika 7.3

29.7.-8.8.2010 Asta, Veera, Lahja and Sylvi 8.1

(g) Factoring out in accordance with paragraph 1(h) (i) and 1(h) (ii) of decision

16/CMP.1

There is no IPCC method or any other scientifichrods to factor out the effects of elevated
carbon dioxide concentrations and the indirecogegn deposition or the effects of activities
before 1990. Finland use the managed land profgctor out the effects described in these

paragraphs.

I'1. Description of any other relevant elements considered or treated in the construction of the forest

management reference level, including any additional information related to footnote 1 in
paragraph 4 of decision [-/CMP.6]
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Policies included
I Pre-2010 domestic policiesincluded

All current EU-level regulations and national lagemcerning forest management have been taken into
consideration, if they have been adopted no latar December 2009. Our Forest Act and Act on
Financing Sustainable Forest Management were adlapte996 and no major changes influencing

the reference level have been made since.

Finnish targets for the use of forest resourcestlamdkevel of carbon sink in forests are given in
Finland's National Forest Programme 2015. Thetlafgdate was completed in 2008. Target for
increased use of wood-based energy is also inclindénis programme (NFP 2015).

According to NFP 2015, the demand for domestic dowood is expected to increase sharply due to
reduced dependence on imported wood and EU gaailsd@asing the share of renewables in energy
consumption. On average, the forest industry udedif. m3 of roundwood per year in 2002-2006.
The volume of annual fellings in Finland is plantiedncrease 10-15 million m3.

The relevant measures in the Long-term ClimateEmatgy Strategy (2008) adopted by the
Government in November 2008 were included in tifieremce level, including those promoting the

use of bio-energy. The objective is to increasditied consumption of forest chips as energy source
from 5.3 TWh in 2007 to 21 TWh in 2020. Small-scadenbustion of wood and wood pellets are
aimed to be an energy source of 16 TWh (TableAdest chips are also to be used as a raw-material
for liquid biofuels. The policies targeted to inese wood consumption and rate of harvesting logging
residues and stumps were included in the referienvet (Pitkén aikavalin ilmasto- ja energiastragegi
2008).

Table 15 Renewable energy in the WAM scenario in Long-t&€iimate and Energy Strategy.
Source: Finland’s Fifth National Communication unthe United Nations Framework Convention on
Climate Change (2009).

2005 2006 2007 2020
wM WAM

Renewable fuels related to industrial production

Black liquor 36.7 433 42.5 38 38
Industrial wood residuas 23.1 26.7 26.0 12 22
Total 59.8 710.0 60 60

Renewables targeted by policies

Hydro power 136 113 14.0 14 14
Recovered fuels and biogas 1.7 1.9 2.0 P 35
Forest chips 5.8 1.2 5.3 18 21
Small-scale combustion of wood 13.4 13.6 13.5 12 13
Wood pellets 0.1 0.1 0.2 0.7 3
Heat pumps 1.8 24 28 5
Liquid biofuels 0.0 0.0 0.0 ) 6
Wind power and solar energy 0.2 0.1 0.2 6

Total 94.9 102.7 106.5 115 128
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I. Confirmation of factoring out policies after 2009

No post 2009 policies are included in establistiregreference level.
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