Monimuotoisuudelle tarkeat metsaalueet
2018 (Zonation)

High biodiversity value forests 2018 (Zonation): see below
Skogsomrdden med hégt biodiversitetsvéirde 2018 (Zonation): se nedre
Suomeksi:

Monimuotoisuudelle tarkedt metsdalueet 2018 (Zonation) -aineisto koostuu 12 koko metsdisen Suomen
kattavasta Zonation-analyysien tuloskartasta (pois lukien Ahvenanmaa), jotka kuvaavat Suomen metsien
monimuotoisuusarvoja. Aineiston VMA-alkuiset analyysiversiot (6 kpl) kattavat koko Suomen eli ovat
valtakunnallisia analyyseja. AMA-alkuiset versiot on tehty ELY-keskusalueittain (6 kpl jokaiselle keskukselle),
mutta ne on keratty yhteen, joten ne nayttavat valtakunnallisilta. Versiot on rakennettu siten, etta
edellisessa versiossa kdytetyt syottoaineistot ovat mukana myos kaikissa seuraavissa versioissa. Analyysien
tarkempi kuvaus ja tulosten kayttéohjeita on koottu raporttiin: http://hdl.handle.net/10138/234359

Tulosten hilakoko on 96 x 96 metria. Mita suurempi numeerinen arvo rasterissa on, sitd korkeampi on
alueen prioriteetti metsien monimuotoisuuden nakékulmasta.

Tulokset kattavat 15.5.2018 Iahtien koko puustoisen Suomen (tdma poiketen raportissa kerrotusta ja
aiemmin kdytetysta rajauksesta, jossa aineistosta oli poistettu Metsadhallitus Metsatalous Oy:n hallinnoimat
alueet).

Aineisto sisaltda SYKEn latauspalvelun kautta aineiston ladanneille lisdksi .lyr-tiedoston, johon on
maaritetty valmiiksi varit ja analyysien kuvaukset aineistojen kdyttéonoton sujuvoittamiseksi. Tama
auennee vain ESRIn paikkatieto- ohjelmilla.

Eri versiot:
Versio 1 = Paikallinen laatu lahopuupotentiaalin perusteella

Versio 2 = Paikallinen laatu lahopuupotentiaalin perusteella, jolle on tehty arvonalennus toteutuneiden tai
ilmoitettujen metsankasittelyiden ja ojitustiedon perusteella

Versio 3 = edellinen + kytkeytyvyys metsikkotasolla metsan lahopuupotentiaaliin ja samankaltaisuuteen
perustuen

Versio 4 = edellinen + punaisen listan metsalajihavainnot

Versio 5 = edellinen + kytkeytyvyys metsalain tarkeisiin elinymparistoihin kohteiden lahopuupotentiaaliin
perustuen

Versio 6 = edellinen + kytkeytyvyys pysyville suojelualueille niiden kohteiden lahopuupotentiaaliin
perustuen

Analyysiin valittiin metsien monimuotoisuutta kuvaaviksi muuttujiksi kasvillisuusluokka, puulaji, puuston
keskilapimitta ja tilavuus puusto-ositteittain, seka punaisen listan metsalajien esiintymat.

Kasvillisuusluokan ja puustotunnusten perusteella laskettiin koko Suomeen puuta kasvaville alueille
kohteiden lahopuupotentiaali Luonnonvarakeskuksen MOTTI-ohjelman (puuston kehitysennusteita kasvu-
ja tuotosmallien avulla tuottava ohjelma) avulla (katso raportin s. 24).

Analyysien padaineiston muodostivat naista lahopuupotentiaaleista muodostetut 20
kasvillisuusluokka/puulaji -syottdaineistoa (katso raportti s. 27).



Zonation-ohjelmistolla tehtiin kuusi erilaista analyysiversiota (katso raportti s. 22-24) ja kustakin naista
valtakunnallinen ja alueellinen (ELYy-keskusalueittainen) analyysi. Versiot on rakennettu siten, etta
edellisessa versiossa kdytetyt syottoaineistot olivat mukana myos kaikissa seuraavissa versioissa. Nain
pystyttiin tarkastelemaan kahden perakkaisen version muutoksia ja ymmartamaan millaisen muutoksen
jokainen lisdys on tuottanut tuloksiin.

Lahtdaineistot olivat (katso tarkemmin raportti s. 20) Metsahallituksen Luontopalveluiden kuvio- ja
puustotiedot (irrotettu 5 / 2015), Metsahallitus Metsatalous Oy:n kuvio-, puusto- ja toimenpidetiedot
(irrotettu 5 / 2015), yksityisten suojelualueiden kuvio- ja puustotiedot (irrotettu 5 / 2015),
Luonnonvarakeskuksen monildhteinen valtakunnan metsien inventointiaineisto 2013,
Luonnonvarakeskuksen monildhteiseen valtakunnanmetsien inventointiaineistoon perustuva
metsikkdkohtainen puulajittainen ldpimittatietoaineisto (2013), Suomen metsakeskuksen metsavaratieto
(6.5.2005-6.5.2015 + monimuotoisuustiedot ja metsankasittelyilmoitukset 10 / 2017 asti, kaikki metsélain
tarkeat elinymparistot), Maanmittauslaitoksen ja SYKEn ojitustilanneaineisto (SOJT_09b1), University of
Maryland / Dept. of Geographicla Sciences: Global Forest Change / Forest Cover Loss 2000-2014 -
satelliittiaineisto ja ensisijaisesti metsaisissa elinymparistoissa elavien punaisen listan lajien havainnot
Uhanalaisten lajien tietokanta Ymparistotietojarjestelma HERTTA:sta.

Lisatietoa:

https://www.syke.fi/fi-
FI/Tutkimus__kehittaminen/Ekosysteemipalvelut/Asiantuntijatyo/METSOohjelma/Zonation_ METSOn_tuke
na

https://www.syke.fi/zonation

Moilanen et al. 2014. Zonation—Spatial Conservation Planning Methods and Software. Version 4. User
Manual

MOTTI-ohjelmasta:

Hynynen et al. 2015. Eur. J. For. Res. 134/3. Long-term impacts of forest management on biomass supply
and forest resource development: a scenario analysis for Finland.

Hynynen et al. 2014. Metlan tyoraportteja 302. Scenario analysis for the biomass supply potential and the
future development of Finnish forest resources.

Salminen et al. 2005. Comput. electron. agr. 49/1. Reusing legacy FORTRAN in the MOTTI growth and yield
simulator.

Lahtdaineistojen irroitushetket
Puustotunnukset 5/2015
toteutuneet ja suunnittelut metsankasittelyt 10/2017

Metsalain arvokkaat elinymparistét 10/2017

Kayttotarkoitus:

Luonnonsuojelun ja maankayton suunnittelun tueksi

http://geoportal.ymparisto.fi/meta/julkinen/kuvat/ZonationProsessi.ipg
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In English:

Forests of high biodiversity value 2018 (Zonation) data-package consists of 12 nationwide raster maps from
Finland (excluding Aland Islands). These are all different versions of biodiversity values of Finnish forests.
Analyses are done in two scales: NAT = national scale (6 analysis) and REG = regional scale (6 analysis
series), where region = Centre for Economic Development, Transport and the Environment. Different
versions were built so that each new version included everything that had been included in previous,
simpler, analysis versions. The bigger the numeric value in the raster is, the higher the biodiversity value is.
Resolution of these raster maps is 96 meters x 96 meters.

Six different spatial conservation prioritizations were made with Zonation Software (a) so that each new
version included everything that had been included in previous, simpler, analysis versions.

NAT / REG 1 Dead wood potential:

Description: Version 1 (V1) included the local Dead wood potentials*. Areas with lot of large trees, many
tree species and rare forest environments get high local value.

NAT / REG 2 Dead wood potential — penalties:

Description: Version 2 = V1 + penalties for forestry operations with negative impact on biodiversity. More
realistic local values when taking into account real life changes in forests.

NAT / REG 3 Dead wood potential — penalties + forest connectivity:

Description: Version 3 = V2 + connectivity based on ecological similarity, distance and quality between
forest patches (attenuation avg. 400m). Unfragmented high value forests areas emerge.

NAT / REG 4 Dead wood potential — penalties + forest connectivity + RL species:

Description: Version 4 = V3 + observations of Red List forest species. Red List forest species habitats
emerge.

NAT / REG 5 Dead wood potential — penalties + forest connectivity + RL species + FFA 10§:

Description: Version 5 = V4 + connectivity to woodland key habitats protected by Finnish Forest Act 10 §
(attenuation avg. 200m). Valuable forest areas and landscapes close to protected high biodiversity forest
patches emerge.

NAT / REG 6 Dead wood potential — penalties + forest connectivity + RL species + FFA 10§ + PA connectivity:
Description: Version 6 = V5 + connectivity to permanent conservation areas (attenuation avg. 2km).

Valuable forest areas and landscapes close to protected high biodiversity areas emerge.

*Calculation of Dead wood potential (DWP)
DWP was calculated for every strata of tree species in every crown storey class in 2 stages:
1) Dead wood potential indexes (DWPi) were modelled with MOTTI-program (b, c, d).

- 168 tree species, fertility class and latitude combinations



2) DWPis were used for converting diameter and volume into Dead wood potential
- Generated for the whole Finland at tree stand level at the resolution of 16 m x 16 m

- Eventually combined into 20 tree species & fertility classes and aggregated to 96 m x 96 m resolution.

Input data

Dead wood potential was calculated from forest stand level datasets (tree species, diameter, volume,
fertility) covering whole Finland. Best possible data was used for every area.

Data and time of data extraction:
24 % of Finland covered by state-owned forestry and conservation areas and private conservation areas

- Metsahallitus Parks & Wildlife: field and forest stand data (5/2015)
- Metséahallitus Forestry Inc.: field and forest stand data (5/2015)
- Private owned conservation areas: field and forest stand data (5/2015)

37 % of Finland covered by privately owned other than protected forest areas: Finnish Forest Centre, forest
information (6.5.2005 — 6.5.2015).

39 % of Finland covered by Natural Resources Institute Finland: Multi-source national forest inventory data
of Finland 2013 (volume, tree species, fertility class, diameter)

Spatial data on forestry operations with negative impact on biodiversity (e. g. fellings, thinning and
ditching) (updated 10/2017)

- National Land Survey of Finland & Finnish Environment Institute SYKE: Ditching state of Finnish
peatlands (SOJT_09b1)

- Metsahallitus Forestry Inc.: Executed forest operations of forest operations from field and forest
stand data and ditching status

- Finnish Forest Centre: Forest declarations and ditching status

- University of Maryland / Dept. of Geographica Sciences: Global Forest Change / Forest Cover Loss
2000-2014

Observations of IUCN Red List forest species (since 1990): Finnish Environmental database HERTTA
Data used for connectivity measures:

- Spatial data on woodland key habitats protected by The Finnish Forest Act 10§ (updated 10/2017)

- Finnish Forest Centre: woodland key habitats protected by Finnish Forest act 10§

- Spatial data on permanent conservation areas (updated 2/2018): Metsahallitus Parks & Wildlife:
Conservation area database SAT)J

Background

Areas important to forest biodiversity were identified throughout Finland to support sustainable land using
planning and nature conservation at local, regional and national level by informing land owners, ministries
and forestry stakeholders. Importance of analyzes like this rise from increased usage of natural resources
and consequent harmful impacts on biodiversity together with limited resources for conservation. These
highlight the importance of developing cost-effective, ecologically sustainable land use planning
approaches such as these spatial conservation prioritizations of forests made for a first time for the whole
Finland.

Prioritization approach, Zonation, was used to find new forest areas of potential high conservation value.
The overall aim was to implement nationwide prioritization analyses based on biodiversity-related forest
data and land use data recorded at the level of forest stand. Primarily employed data on forest structure



and quality (vegetation class, tree species, volume and diameter) provided ecologically useful surrogates
for conservation value in boreal forest.

Results show that a significant portion of high biodiversity value forests lay outside the current Finnish
protected area (PA) network. As most of the Finnish forest area is under commercial management, PA
network cannot halt the on-going decline of forest biodiversity.

Keywords:

biodiversity value, Dead wood, forest biodiversity, Forest Biodiversity Programme for Southern Finland
(METSO), forest conservation, forestry, geographical information system (GIS), land use, spatial
conservation prioritization, Zonation software

Datapackage includes all 12 raster maps and a .lyr -file. The .lyr -file contains coloured symbology and
descriptions of different analysis versions. .lyr -file is probably operable only with GIS-software prvided by
ESRI Inc.

Datapackage can be loaded from: http://www.syke.fi/en-US/Open_information/Spatial_datasets
High Biodiversity Value Forests 2018 (Zonation) nationwide

High Biodiversity Value Forests 2018 (Zonation) regional

More information in English is on its way.

Detailed poster available:

http://www.syke.fi/en-
US/Research__Development/Ecosystem_services/Specialist_work/Zonation_in_Finland/Zonation_material
s/Posters

OR
http://www.syke.fi/download/noname/%7B771FF5A4-DAB6-45EE-8246-F38FCO090CAD%7D/138289
Detailed report (only in Finnish): http://hdl.handle.net/10138/234359

Mikkonen et al. 2018. Suomen ymparistokeskuksen raportteja 9/2018. Monimuotoisuudelle térkeat
metsdalueet Suomessa - Puustoisten elinympaéristdjen monimuotoisuusarvojen Zonation-analyysien
loppuraportti.

Other references:

a) Moilanen et al. 2014. Zonation—Spatial Conservation Planning Methods and Software. Version 4. User
Manual. See also www.syke.fi/Zonation/en

b) Hynynen et al. 2015. Eur. J. For. Res. 134/3. Long-term impacts of forest management on biomass supply
and forest resource development: a scenario analysis for Finland.

c) Hynynen et al. 2014. Metlan ty6raportteja 302. Scenario analysis for the biomass supply potential and
the future development of Finnish forest resources.

d) Salminen et al. 2005. Comput. electron. agr. 49/1. Reusing legacy FORTRAN in the MOTTI growth and
yield simulator.

Availability:
Creative Commons 4.0.

© SYKE Datasources: Finnish Forest Centre, Metsahallitus, Natural Resources Institute Finland 2015,
National Land Survey of Finland, Hansen/UMD/Google/USGS/NASA



Whole Finland without Aland Islands

Purpose of use:

To support nature conservation and land use plannig by increasing knowledge of forest biodiveristy
More information:

https://www.syke.fi/en-
US/Research__Development/Ecosystem_services/Specialist_work/METSO_Programme/Zonation_supporti
ng_METSO

https://www.syke.fi/en-
US/Research Development/Ecosystem services/Specialist work/Zonation in Finland

Pa Svenska:

Datapaketet Skogsomraden med hogt biodiversitetsvarde i Finland 2018 (Zonation) bestar av 12
landsomfattande rasterkartor (utan Aland). Dessa 12 kartor &r olika versioner av biodiversitetsvarden i
Finlands skogar. Analyser ar utarbetat | tva mattstockar: national (sex analyser) och regional (sex analyser
for vare region. Kartor ser ut som en karta men ar i sjdlva verket en samling av 13 separata analyser).
Region = Narings-, trafik- och miljécentralen i Finland. Olika prioriteringar gjordes sa att varje ny version
innefattade allt som fanns med i tidigare, enklare analysversioner. Enkla anvisningar for att lasa
rasterkartorna ar att ju storre numeriskt varde, desto hogre biodiversitetsvarde. Rasterkartornas
uppldsning ar 96 x 96 meter.

Versioner:
National / Regional 1 Potentiell méngd dod ved:

Version 1 (V1) innefattade potentiell mangd dod ved* pa lokal niva. Omraden med manga stora trad,
manga tradslag och ovanliga skogsmiljoer far hogt lokalt varde.

National / Regional 2 Potentiell mangd dod ved och straff:

Version 2 = V1 + straff for atgarder som har negativ inverkan pa biodiversiteten. De lokala vardena stamde
battre 6verens med verkligheten nar man tog hansyn till verkliga férandringar i skogar.

National / Regional 3 Potentiell mdngd d6d ved — straff + skogskonnektivitet:

Version 3 = V2 + konnektivitet utifran ekologisk likhet, avstand och kvalitet mellan skogsomraden
(genomsnittlig forsvagning 400 m). Ofragmenterade skogsomraden av hog kvalitet framkommer.

National / Regional 4 Potentiell mangd déd ved — straff + skogskonnektivitet + RL-arter:

Version 4 = V3 + observationer av rodlistade skogsarter. Habitat med rodlistade skogsarter framkommer.

National / Regional 5 Potentiell mangd d6d ved — straff + skogskonnektivitet + RL-arter + skogslagen 10 §:


https://www.syke.fi/en-US/Research__Development/Ecosystem_services/Specialist_work/Zonation_in_Finland
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Version 5 = V4 + konnektivitet till sarskilt viktiga livsmiljéer enligt skogslagens 10 § (genomsnittlig
forsvagning 200 m). Vardefulla skogsomraden och landskap i narheten av skyddade skogsomraden med
hogt biodiversitetvarde framkommer.

National / Regional 6 Potentiell mangd d6d ved — straff + skogskonnektivitet + RL-arter + skogslagen 10 § +
PN-konnektivitet:

Version 6 = V5 + konnektivitet till permanenta naturskyddsomraden (genomsnittlig forsvagning 2 km).

Vérdefulla skogsomraden och landskap i narheten av skyddade omraden med hogt biodiversitetvarde
framkommer.

*Utrakning av potentiell mdngd déd ved (PMDV)

PMDV beraknades i tva skeden for varje skikt tréslag i varje tradskikt:

1) Index for potentiell mdngd dod ved (PMDVi) togs fram med MOTTI-programmet (b, c, d).
- 168 tradslag, fertilitetsklass och latitudkombinationer

2) PMDVi anvandes for att omvandla diameter och volym till potentiell mangd dod ved

- Genererades for hela Finland enligt bestand med en upplésning pa 16 x 16 m

- Kombinerades sedan i 20 tradslag och fertilitetsklasser och férenades till 96 x 96 m upplésning.

Inmatade data

Den potentiella mangden dod ved berdknades fran bestandsdata (trddslag, medeldiameter, volym,
vegetationsklass) vilket omfattade hela landet. Basta mojliga data anvandes for varje omrade.

24 % av Finland tacks av statligt dgda skogs- och naturskyddsomraden och privata naturskyddsomraden.

- Forststyrelsens Naturtjanster: data om filt- och bestand (5/2015)
- Forststyrelsens Skogsbruk: data om filt- och bestand (5/2015)
- Privatagda naturskyddsomraden: data om félt- och bestand (5/2015)

37 % av Finland tacks av privatdagd skog som inte ar naturskyddsomraden: Skogscentralen, skogsdata
(6.5.2005-6.5.2015)

39 % av Finland tacks av Naturresursinstitutet: Nationella skogsinventariedata som ar tillverkat med
skogsinventeringsmetod som utnyttjar information om riksskogstaxeringens provytor och satellitbilder
2013 (volym, tradslag, vegetationsklass och medeldiameter)

Spatiella data om skogsbruk med negativ effekt pa biodiversitet (till exempel fallning, gallring och dikning)
(uppdaterades 10/2017)

- Lantmaterivarket och Finlands miljécentral SYKE: dikning i finsk torvmark (SOJT_09b1)

- Forststyrelsens Skogsbruk: utférda anmalningar om anvandning av skog och dikningsfigurer

- Skogscentralen: anmélningar om anvandning av skog och dikningsfigurer

- University of Maryland/Dept. of Geographica Sciences: Global Forest Change/Forest Cover Loss
2000-2014

Observationer av skogsarter som har rodlistats av IUCN (sedan 1990): Finlandska miljodatabasen HERTTA

Data for konnektivitet rakningar:



- Spatiella data om sarskilt viktiga livsmiljoer enligt skogslagens 10 § (uppdaterades 10/2017)
- Forststyrelsens Skogsbruk och Skogscentralen

- Spatiella data om permanenta naturskyddsomraden (uppdaterades 2/2018)

- Forststyrelsens Naturtjanster: databas 6ver naturskyddsomraden SAT)

Bakgrund

Omraden som ar viktiga for skogens biodiversitet identifierades runt om i Finland for att fraimja hallbar
markanvandning genom planering och naturskydd pa lokal, regional och nationell niva genom att informera
marké&gare, ministerier och skogtjasteman. Vikten av sddana analyser beror pa 6kad anvandning av
naturresurser och skadliga effekter pa biodiversiteten tillsammans med begransade naturskyddsresurser.
Dessa betonar vikten av att utveckla kostnadseffektiv, ekologiskt hallbar markanvandning som dessa
spatiella prioriteringar av naturskydd fér skogar som gors for férsta gangen for hela Finland.

Prioriteringsmetoden Zonation anvandes for att hitta nya skogsomraden med potentiellt hogt skyddsvarde.
Det 6vergripande malet var att tillampa rikstackande prioriteringsanalyser utifran skogsdata relaterade till
biodiversitet och markanvandningsdata som hade samlats in pa bestandsniva. De data som primart
tillampades pa skogsstruktur och -kvalitet (vegetationsklass, tradslag, volym och diameter) gav ekologiskt
anvandbara ersattningar for skyddsvarde i barrskog.

Resultaten visar att en betydande andel skog med hogt biodiversitetsvarde finns utanfor det aktuella
natverket for finska naturskyddsomraden. Eftersom storsta delen av det finska skogsomradet ar
kommersiellt kan natverket for naturskyddsomraden inte stoppa den pagaende nedgangen av biodiversitet
i skogarna.

Nyckelord:

biodiversitet, dod ved, GIS, Handlingsplanen fér den biologiska mangfalden i skogarna i sédra Finland
METSO, markanvandning, vardering, prioritering, skogar, skogarnas biodiversitet, skogsbruk, skogsskydd,
spatiell prioritering av naturskydd,Zonation-programvara

Datapaketet innefattar 12 rasterkartor och en .lyr-fil. .lyr-filen innehaller fargade symboler och
beskrivningar av olika analysversioner. .lyr-filen ar troligen endast genomforbar med GIS-programmet som
tillhandahalls av ESRI Inc.

Datapaketet kan hamtas fran:
http://www.syke.fi/en-US/Open_information/Spatial_datasets
High Biodiversity Value Forests 2018 (Zonation) nationwide
High Biodiversity Value Forests 2018 (Zonation) regional
Detailjerad poster pa engelska:

http://www.syke.fi/en-
US/Research__Development/Ecosystem_services/Specialist_work/Zonation_in_Finland/Zonation_material
s/Posters

eller
http://www.syke.fi/download/noname/%7B771FF5A4-DAB6-45EE-8246-F38FCO090CAD%7D/138289
Detailjerad rapport pa finska:

http://hdl.handle.net/10138/234359

Mikkonen et al. 2018. Suomen ympaéristokeskuksen raportteja 9/2018. Monimuotoisuudelle tirkeat
metsdalueet Suomessa - Puustoisten elinymparistdjen monimuotoisuusarvojen Zonation-analyysien
loppuraportti.



Andra kallor:

a) Moilanen et al. 2014. Zonation—Spatial Conservation Planning Methods and Software. Version 4. User
Manual. See also www.syke.fi/Zonation/en

b) Hynynen et al. 2015. Eur. J. For. Res. 134/3. Long-term impacts of forest management on biomass supply
and forest resource development: a scenario analysis for Finland.

c) Hynynen et al. 2014. Metlan ty6raportteja 302. Scenario analysis for the biomass supply potential and
the future development of Finnish forest resources.

d) Salminen et al. 2005. Comput. electron. agr. 49/1. Reusing legacy FORTRAN in the MOTTI growth and
yield simulator.

Anvandar lisens: Creative Commons 4.0.

© SYKE Datasources: Finnish Forest Centre, Metsahallitus, Natural Resources Institute Finland, National
Land Survey of Finland, Hansen/UMD/Google/USGS/NASA

Hela Finland utan Aland

Purpose of use: To support nature conservation and land use planning by increasing knowledge of forest
biodiveristy

More information:

https://www.syke.fi/en-
US/Research__Development/Ecosystem_services/Specialist_work/METSO_Programme/Zonation_supporti
ng_METSO

https://www.syke.fi/en-
US/Research__Development/Ecosystem_services/Specialist_work/Zonation_in_Finland



