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Integrative Forest Management (IFM) involves a holistic approach to sustainably manage and utilize various forest goods and services across
different spatial scales. This management approach focuses on the overarching goals of i) biodiversity conservation, ii) provision of forest ecosystem
services, iii) enhancing forest resilience, and iv) adaptive capacity to global changes.

The work on WP 5 Task 5.1 “Pool of potentially relevant indicators for Integrative Forest Management” focused on screening existing indicator sets
like the ones of the CBD, Forest Europe, Montreal Process, UN SDGs, FSC, and PEFC and relevant research projects (see Annex 1) as well as literature
research of relevant books and articles.

The resulting pool of potentially relevant indicators to measure and assess relevant aspects of IFM is structured by the above-mentioned goals of
IFM next to Forest Ecosystem Services (FES) which were assigned to the various goals.

The tables present national level indicators as well as indicators downscaled to lower-level stand or forest-enterprise-level. The indicators are further
described by:

e Characteristics (Pressure, State, Response indicator) and purpose of each indicator (for reporting (obligations), for communication purposes,
usable for decision-making)

e Rationales explaining the importance of the indicator for IFM assessment

e Trade-offs showing diverging perspectives or aspects of I[FM

e Regional differences

e National and local measurement units

e National and local data sources

e Thresholds or targets for the local level indicators

e Applicability of the indicators, potentials and limitations.



Table 1: Collation of potentially relevant indicators to assess biodiversity conservation within integrative forest management. The indicators are structured by forest ecosystem services (FES), characteristics, rationales, trade-offs,
regional differences, measurement units, references and data sources for national, enterprise or stand-level indicators.

National indicators

Enterprise or stand-level indicators

Characteristics: i . e Indicator Threshold or icabili
|FM .Ratl.onales Reglonal'sat'on Measurement Data Measurement Data from LLabS Appllcablllty
FES Indicat Pressure State, Explanation of importance for IFM Trade-off: : reference Target and/or I P ial
ndicator ) ¢ rade-otts (mainly based on Forest n ’ - ! Ehldl (WP4) pl. mention if otentials,
goal Response, Predictor, assessment (mainly based on Europe, 2020) units (Process, project| Sources units desired direction available in particular LL) Limitati
Purpose Krumm et al. 2020) or DOI) incl. Reference imitations
CZ: Not monitored on a
regular basis by forest
Forest Europe owners.
Forest ecosystem
dynamics di¥fer 1o The increased reporting
The classsification into 14 : Draft EU For- effort is seeming|
considerably froe aly
European forest types supports throughout Europe est Mon'ltorlng AT: Forest site types mode-rate: in most
IFM by addressing the unique Tifes e represented Regulation Forest from Dynamische European countries the
Forest area | State ecological characteristics and by the broad range of Part of SEBI Europe Waldtypisierung shift will be from 3 to 6
. _ | management requirements of 2 004 ha. % CAT. FR: FMP. LAP reporting classes; this
2 TS gogr?mun(tc: atl{’ % forest- | each forest type for sustainable Loorreesat“t%/opreess,tsfrﬁ]m ha, % https://www.eea. el » ] cost seems well justified
types (14) lodiversily status management, conserving europa.eu/public [ OptFor-EU CH: two different by the bene-fits
biodiversity, and maintaining or northern Europe to ations/technical | EFT Map descriptions: 1. cantonal | = .0 U
; - broad-leaved ever- report 2006 9 and 2. national (NaiS) P y an
increasing ecosystem health and green forests in the proved capability of
resilience. : EASAC, 2017 data interpretation and
Mediterranean . . e
region Gianetti et al. the possibility of cross-
’ 2023 comparison at pan-
European and regional
c level (EEA,2006)
[0
.2 Q9
© 8 Integrative measures strive to Lying deadwood is
< o increase the structural diversity by the predominant AT: available from NFI
$ ﬂ retaining and creating important, component in most plots or in natural re-
g 3 permanent or semi-permanent countries. The total serves, or on inventory FR, CZ, CAT: Can be
o ’5 habitat el_em_ents sugh as dead- deadwood ranged in plots from OBF AG assessed using NFI
_‘? S State WOrCt{d V\llhIICh ISda hablta(tj ffOF m?ny, 2015 from 5.8 m*ha >5 cm in diameter CAT: Available from NFI | method but not done in
7] o Can predict higher fire | Paricu'arly endangeredtores - in South-West Standing (dimensional lots within the LAP: routine by managers
- Y- p 9 species and contributes to Habitat for E to 18.4 m3h i i P
o - risk with increasing . . endangered species, | —roPe 10 16.4 miha | deadwood: diversity), 30 m*ha amount of deadwood in : i
> © nutrient cycling, carbon storage 9 P 2 Central-West CAT: The LL is now
= = climate change Lo ' | water retention I MRS - m¥ha by Forest >1.3 m height (for : selection and small gap | aff i
° s water retention and fosters » | Europe Europe 4.5 R ght ( Increasing for ‘ . affected by high
o o Predictor of species regeneration on lying deadwood | Carbon sequestration ' forest type pe 4. standing deadwood) | piodiversity cuttings as well as in mortality of trees by
0 T diversity of wood- (Brang et al. 2013; Floriancic et | % fire precaution (but | o Sj>.100rtn |n>1 . e NFI -horizontal or vertical| maintenance and E:?Jtt?itrzonafr?(;ess;reyd((t;rlzzr- drought
inhabiting fungiand | al. 2022). giezzeg‘fdé';% g';vg‘:d years, the amount of n:ar?;?g‘;[) 3 |Draft EUNa- | Forest position enhancement, Cutﬁng) will ba predicted | HR: “>5cm” is not
Deadwood beetles Assessing its presence and Fine fuel might " | deadwood has -9 of Iive, ture Resto- Europe - m*ha by forest Decreasing for fire | with DST (e.g. Mela available, only >10 cm.
(s.tanding, Reporting on forest quantity indicates the increase fire danger | increased in all volume ration Law FAO FRA |type precaution and/or Motti) for the Ir_nAeZ:slor(;asl ;T'an?'zr?:rnt
lying) ecosystem health; effe_ctl\{epes_s of ”r:tM |tn t but large-scale European regions Draft EU (incl. also - Coniferous/ DOI: 10.1007/s10342- | coming 100 years. ordin;ry rotati(;/n i
Communicating forest- ;nearilr;caelgInl_sljolwepvoeragtaen%osys em deadwood might Except C_?r?_trgl-East Lying Forest China, US, | proadleaved or more | 910-0400-5 HR: available dbh >10 | forestry (Business As
biodiversity status; compeition and various gven inhibit fire isur:%%ely dy:fa';?gease deadwood: Monitoring Canzee) detailed tree species | 10.1093/0b0/9780199 | cm, but the Usual management) as
Decision-making damaging agents may increase anger) often resuiting from | -mhaby Regulation - m¥ha by forest type 830060-0196 , methodological well as for some
regarding biodiversity | the amount of deadwood/ha. For _ T — forest type FSC 6.6.5 - Dearee of 10.5075/epfl-thesis- | difference in DW Continuous Cover
management, habitat | forest fire and pest precaution, it Salvage logging # disturbances. While | (>10cmin comgosition el est(ljmatlon betwe?nlNFI Forestry management
preservation, fire may be necessary to remove high CEREMEEE CEE | a might be a diameter) and mana:jggmen plans regimes (small gap
precaution e 67 R FE Gk temporary effect, it - Decay class (advanced decay cuttings and selection
After natural disturbances presents an ’ clatsses In mgm plans | cuttings) but not for e.g.
: ; not measure :
deadwood increases surface opportunity to . bl )f shelterwood cutting.
roughness and may protect overcome the - avaliable from
temporarily against avalanches shortcomings of the cetimrel sl lnveies;
and rockfall (Fuhr et al. 2015). deadwood indicator



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://www.eea.europa.eu/publications/technical_report_2006_9
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https://www.eea.europa.eu/publications/technical_report_2006_9
https://www.eea.europa.eu/publications/technical_report_2006_9
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://www.researchgate.net/publication/378852753_European_Forest_Type_Map
https://www.researchgate.net/publication/378852753_European_Forest_Type_Map
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://doi.org/10.1007/s10342-010-0400-5
https://doi.org/10.1007/s10342-010-0400-5
https://doi.org/10.1093/obo/9780199830060-0196
https://doi.org/10.1093/obo/9780199830060-0196
https://doi.org/10.5075/epfl-thesis-2761
https://doi.org/10.5075/epfl-thesis-2761

National indicators

Enterprise or stand-level indicators

Characteristics: Rationales . . Indicator Threshold or Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (ﬁgﬂ;ob?sz(ljlgfglo?ers‘t Measur_'ement reference Data Measu':ement Target and/or D(avsla,‘gr‘gmeh!;na?s Potentials
goal Response, Predictor, assessment (mainly based on el 2020)— units (Process, project] SOUrces units desired direction available in-particular LL) Limitati ’
Purpose Krumm et al. 2020) or DOI) incl. Reference imitations
AT: Austrian Stepping
By retaining and creating habitat SIEM Blo.tope O
trees with microhabitats httos://doi.ora/1 CAT: Available from NFI
integrative measures strive to CETTeTE plots within the LL
provide essential resources for 2022.120235 HR: Number of “whole
State beetles, fungi, lichens, bats, :"“I%Ies Witt'; trkee ) dead trees”, standing by
: 3 i small mammals, and insects, . https://ec.europ ollows, bark pockets 5cm DBH classes (since | FR, CAT: Can be
Lrii?(s)-wﬂh (IjDi:/ee(T'IsCiiir of species enhancing habitat quality and iti?:';gt\wl\gmtats + high e a.%ﬂﬂw crown deadwood, ?K:aougze;r/:nim 2020/2021) assessed using CNPF
habitat L structural complexity and timber value cy. 'Otcu/rgetnt'T; coppice stools, etc. 5013 0 CH: available from can- | method but not done in
abitats Communicating forest- | compositional heterogeneity in sy ) tonal forest inventory routine by managers
biodiversity status forests (Bauhus et al. 2009: ef=SWD(2023)6 ]
orests (Bauhus et al. ; 28amp;lang=en Number/ha LAP: retention tree
Puettmann et al. 2009; Bollmann &lang=de groups (1/ha) as well as
and Braunisch 2013; Emberger FSC 6.6.5 individual retention trees
et aI.. 2013; Messier et al. 2014; (deciduous species) and
Larrieu et al. 2022). lying and standing
deadwood
IFM considers large or veteran AT: Austrian Stepping
trees for their important role in Stone Biotope catalogue
c biodiversity conservation of e.g. . FR: FMP
o @ xero-thermophilous species or No of trees/ha with HR: potentially derivabl
= 7] State birds. Retaining these habitat- >45 cm DBH AN pFONfS 'SB{' erivable
2 2 Predi . rich trees in a stand enhances >60 cm DBH e e I
5 - redictor of species habitat diversity, promotes Vet ; - at least > 45 cm distribution, but not CZ: Not monitored on a
n - Large or diversity natural free dvnamics. and Large veteran trees # Sl WEEE Uk &1 assessed for aesthetic 0 :
5 @ | veteran trees | Reporting on supports thre;tened species high value timber of cultural or DBH value regular basis by forest
o 5 bioﬁiverssi]t pp p aesthetical interest | (Kraus & Krumm, | cH: we have a cantonal | oWners
S S y aspects reliant on complex habitat sh 2013) data bank (WaldPortal
= - and on aesthetic values| structures, ensuring long-term are of trees older ata bank (WaldPorta
o KeJ ecosystem health and resilience. than half of their Gl Gl SEITRIES G
9 = lifespan (%) biodiversity such as
2 8 veteran trees) + data
-8 o) from cantonal forest
m g inventory
Habitats of interest like e.g.
riparian forests, gaps in the forest | Small patches of SEBI 005 EEA AT: Austrian Stepping
that increase biodiversity, and unmanaged forests # e Stone Biotope catalogue
Forest area |State areas of dense scrub that serve | diverse natural gap o EU m[r)e— CAT, FR: FMP
with habitats |Communicating as a refuge for wildlife or patches | dynamics (Krumm, ;; Biodiversity Informatio | Ha» % HR: some info in FMP of
of interest biodiversity status of old-growth forests are essential| F.; Schuck, A,; =) Strategy for o e forest in N2000 area, but
parts of IFM to sustain N Rigling, A. (eds), 2030 EUNIS HR LL is not in N2000
ecosystems, enhance resilience, | 2020) - CH: available
and conserve species diversity.
IFM might be essential for soil .
biodiversity by minimizing Counts of L.UC.AS S'O'l eDNA, meta-
intensive biomass extraction and microbial biodiversity ]E)arC_Odin,g ofI bacteria,
Forest soil Slate o Biﬁggnat;:%%r:i;zr%?gﬁiﬂ:g’llasf'Wd organisms (e.g., tTwonI;tSrmg - | Gl (lZJgSrl;t:rc]Jlfmn?izrobial Maintain or CZ: specific study/demo
biodi it Communicating forest soil protection measures ensures bacteria, fungi, © menta[ . increase CH: available area within SUPERB
IOCIVErSIY | soi biodiversity status soil Eealth supporting diverse nematodes) per | https://doi.org/ Agencies? 8;%?2:?amfsu(ne.?” PrEBE:
microbial communities and gram or perm® | 10.1111/ejss. o e ST
ecosystem functions essential for ot sal 13299 or per m? of soil
forest productivity and resilience.



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://doi.org/10.1016/j.foreco.2022.120235
https://doi.org/10.1016/j.foreco.2022.120235
https://doi.org/10.1016/j.foreco.2022.120235
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://eunis.eea.europa.eu/
https://eunis.eea.europa.eu/
https://eunis.eea.europa.eu/
https://eunis.eea.europa.eu/
https://eunis.eea.europa.eu/
https://doi.org/10.1111/ejss.13299
https://doi.org/10.1111/ejss.13299
https://doi.org/10.1111/ejss.13299

National indicators

Enterprise or stand-level indicators

Characteristics: i . e Indicator Threshold or icabili
IFM i Pressure State Ex Ianatiiaotfli?nnil!tea:ce for IFM Reglonallsatlon Measurement reference Data Measurement Target andi Data from LLabs Appllca.blllty
FES Indicator € p P Trade-offs (mainly based on Forest - _ - rget andor (WP4) pl. mention if Potentials,
goal Response, Predictor, assessment (mainly based on Europe, 2020) units (Process, project| sources units desired direction available in particular LL) P
Purpose Krumm et al. 2020) or DOI) incl. Reference Limitations
Monitoring the abundance of each
tree species provides insights into
the dynamics of forest
ecosystems. Changes in In Nordic countries
abundance can indicate shifts in and at higher Abundance of - Abundance of each AT: Forest taxation on [ LAP: only few species
species dominance, succession elevations the tree each tree tree species/ha, stand level and inventory | present (mainly Scots
Tree species State patterns, or impacts from species abundance species/ha, and - Change of plots from OBF AG pine, Norway spruce
abundgnce Communicating forest- | disturbances like climate change (number of tree change of NFI abundance of each CAT, CZ, FR, HR: FMP | and silver birch)
biodiversity status or pest outbreaks. Understanding species) is less abundance of tree species CH: not available
these dynamics is essential for diverse than in each tree -Dominant tree LAP: stem no/ha for CAT, CZ, FR, HR: FMP
IFM decisions, such as species temperate forest species species/ha different tree species CH: not available
selection for regeneration or ecosystems.
interventions to maintain
ecosystem stability and
biodiversity.
= Assessing the composition of tree
o g species within forests offers
1-3 o valuable information on the
@ diversity and complexity of
g % habitats. Forests with higher Share of forest area
g "g spe_lc?ies corg_posilt)ion are mgre S G e \_N!Ith AT: ';cireStl taxgt.ion o
B Ryt In Nordic countries | area (%) with | Forast Europe 25 Dot from OBF AG
; i -1 .
."? t State provide a range of ecological CC-adapted or more 2:3:;;']?&; tree -2.5 & NFl - 6+ tree species > 3 tree species in
o Lo Tree species Communicating forest- niches and resources for various | diverse tree species # species composition | - 6+ tree species Draft EU Forest occurring (%) each stand (Larsen | CAT, CZ, FR, HR: FMP
2 © composition biodiversity stag’{us species. Economically, species Demand on the ispless divers% than inl occurrin P Forest Europe -shrubs et al. 2022; Krumm [ CAT: also in Natura2000
£ 3 composition affects timber quality, | timber market oYy 9 Monitoring FAO FRA et al. 2020) docs
9 = market demand, and forest ecos - -shrubs Regulation %/spp CH: available from
o I resilience to damaging agents. ¥ . Shannpn cantonal forest inventory
Additionally, more diverse species Diversity Index Tt LAP: no of stems/ha
provide a range of FES like water tree speci
. - S pecies
regulation, soil stabilization, and
recreational opportunities,
enhancing the overall socio-
economic value of forests.
Share of Share of regeneration
e In mountainous and | regeneration area (%) with FR, CZ: done in FMPs
Composition _ _ An increase of the share of more boreal forest eco- area (%) with Draft EU -1 2 3 tree species in CH: we only focus on 7
S Predictor of species than one tree species leads to systems forests -1 Forest -2-5 the regeneration of | CZ: MP tree species
. diversity more structured, stable and stands contain -2-5 PP NFI - 6+ tree species each stand (Larsen | LAP: number of LAP: only few species
species ’ Monitoring P y p
P Communicating healthier trees with a higher forest naturally only one to | - 6+ tree species Re occurring et al. 2022; Krumm | seedlings/ha present (mainly Scots
regenerated biodiversity status carbon mitigation potential. a few different tree occurring 9 -shrubs et al. 2020) pine, Norway spruce
species -shrubs and silver birch)
%/spp



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview

National indicators

Enterprise or stand-level indicators

M Characteristics: Rationales Regionalisation | Indicator 5 - Threshold or Data from LLabs Applicability
FES Indicat Pressure State, Explanation of importance for IFM Trade-off: : easurement reference ata easurement Target and/or L P ial
ndicator 3 ¢ rade-offs (mainly based on Forest . : . L k) (WP4) pl. mention if otentials,
goal Response, Predictor, assessment (mainly based on Europe, 2020) units (Process, project| sources units desired direction available in particular LL) TN
Purpose Krumm et al. 2020) or DOI) incl. Reference Limitations
CZ: Not monitored on a
regular basis by forest
owners
AT: Ecological Ajlt';]Thls is 2ntlnd|ca|t.?r
There is a species Landscape Management \;V; thvg%r:f; .: r?o?ua 1y
diversity gradient Plan with information on monitored I'th'n NFls
from species-rich various forest birds Iti Ift bWI Id :
IFM, incorporating integrated Target species southern Europe to Part of Forest species like 'tl's otten based on
Abundance wildlife management, may con%ervaption offorts # species-poorer Europe 4.8 woodpeckers, owls, citizen smer;cior on
and State promote selected species like . northern Europe. SEBI 001 Number of selected . capercaillie, black assessments by
. . . . h . . diverse needs of : : Forest . Maintenance or scientist which are not
distribution | Communicating Lynx by preserving their habitats, different species However, forest- Number hitps:/fwww.doralb | “E roo species (target increase in number | 9roUse: tative for th
of selected biodiversity status enhancing connectivity, and (Kraus & PF()rumm occurring species are 4ri.ch/wslfislandora/ species) CH: different types of rer?;?es?c?r:sltvsrec;ranz
i reducing conflicting management ’ proportionally more objectiws|:25581/dat protected areas and Wi
species 2013) which are often out-
goals. abundant in the North astream/PDF species (lists available dated. Also. there are
and in countries with from the LL profile WP4) f' ’”
extensive forest LAP: birds, beetles, V?%’ eV\t' v(\j/el s of
cover. polypores, main ground ?a or? ed lists o
layer plant species fores_,t species. There-
fore, it would be better
to concentrate on few
selected species only,
g like light-house species.
2
IFM may be supportive for the ! .
o
(") recovery and conservation of Target species ﬁ;ﬁfsiz(;logl(li/?;na ement
k7 Abundance | sigte species of European interest conservation efforts # SEBI 003 EEA Plan withpinformagon on
c o of species of N mentioned in the EC Habitat diverse needs of . Environ- Maintenance or
o ° E Communicating Directi IEM f | . diff . Number EU Habitats Number . . Lynx, forest bats, forest
= o uropean biodiversi irective as ocus also on its | different species N mental increase in number | = 2000
= . . iodiversity status in obiecti like habitat K dK Directive . irds, Natura
° interest main objectives like habita ( raus an rumm, Agenc|es management plans
< w conservation or habitat 2013) - hi ;
3 = connecivity. LAP: bird species
c =
o o]
© g Bark beetles as
_‘? additional food AT: Ecological
n ; sources are positively Landscape Management
1
g Ian,\Snrgzzcbeeo\?tca(lrf’?r;:)hneforest correlated with bird Forest Europe Plan with information on
S Stat birds as it promotes diverse abundance # forest 4.10 forest birds, Natura 2000 | AT, CZ, FR, HR: Not
o Abundance ate T strLFJ)ctures v health/resilience Number SEBI 001 . management plans monitored on a regular
= L providing food, ; ) BirdLif Number Maintenance or o .
m of common Communicating hide and nesting sites. This Places for nesting Change in iraLite ch . lati increase in number CH: BirdLife and Vogel- | basis by forest owners.
i biodiversity status o . 9 : i i lati Europ. Forest ange In popufation warte (two individual No enterprise-level dat
forest birds Y indicator is a proxy for overall sites of rare bird Pefliliein : A 0 enterprise-level data
o Gy oo el e species # attractive Bird Census organisations) may be | by Birdlife
o - sites for tourists Council able to provide data
biodiversity 0 ; .
hikers and climbers LAP: all bird species
(Krumm, F. et al. (eds), inventoried
2020)
State
Reporting on Epiphytic lichens can serve as Epiphytic lichens tend
biodiversity aspects indicator for biodiversity and for to be more prevalent .
ﬁ? :nidinfiec Reporting on forest forest health informing IFM in regions with clean | | } Number of species No decrease CAT: maybe from the g-g,n?t:gr,ezr\;nHaRfeNﬁtlar
li hp phy P t 9 health strategies to maintain ecological air and high humidity, /ha NFI basis by forest ow%ers
Sl ecosys em 'ea balance and environmental such as northern and y
Communicating health. western Europe.
biodiversity status
o .
- . Never logged primary a/(;,eecl:hange " Sle(’ibSal core CZ: database of
(7] State Monltorlng s S n i fores.ts 7 [DEITENE G The largest remaining] measured by sub| Draft EU primary forests
(] area of primary forests informs | the timber market . f s | e _ F i
= . Predictor of species about the preservation or loss of primary forests in indicators: Natu- | Forest
= | Primary arai . Europe are ral tree species | Monitoring NFI % CZ, CAT: not present at | For primary forests
diversit p p p p y
© y virgin forest ecosystems, Small patches of domi v found =l R No decrease LL , .
!5 forests Communicatin essential for biodiversity rimeval forests # pre ominantly foun composition, eg FAO FRA ha there is already national
2 g ) p in boreal and dead-wood, na- | hitesi/ec.europa.eura data available reported
4

biodiversity values

undisturbed ecological processes
and carbon storage.

diverse natural gap
dynamics (Krumm, F.
et al.(eds), 2020)

mountainous regions,

tural regenera-
tion, no known
significant

nsparency/documents-
register/detail ref=SW
D(2023)62&amp;lang=
en&lang=de

to FAO (For FRA and
the Global Core Set)



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581/datastream/PDF
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581/datastream/PDF
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581/datastream/PDF
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581/datastream/PDF
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview

National indicators

Enterprise or stand-level indicators

Characteristics: i . e Indicator Threshold or icabili
IFM Ratlonales Regionalisation | Measurement Data Measurement Data from LLabs | APPlicability
FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (mainly based on Forest 5 reference . Target and/or WP4 o Potentials
) ; y based on Fores : . T ( ) pl. mention if ,
goal Response, Predictor, assessment (mainly based on el 2020—) units (Process, project] SOUrces units desired direction available in particular LL) e .
Purpose Krumm et al. 2020) or DOI) incl. Reference Limitations
human
intervention
The largest areas of CZ: done in FMPs
old-growth forests in = BER e S T
Eﬂfg?j;:g%gi;% agreed European wide
undisturbed forests methodology on how to
monitor and report
and in inaccessible, e A 6 thpe EU
rugged terrain of Guidelines
North and Central- %, Change in . : i
O|d-g|"OWth forests serve as East Europe a(;ea d https://ec.europa.eu/transy Stands with a mean Egs_sdg?:”-/e_uFODa-eu/e”/DUb“Ca
reference forest ecosystems for ’ measured by sub arency/documents- age > 80 years AT: Network of forest Jpublication/cef2f588-7c54-
State biodiversity conservation, C indicators: Native B ——— (ha, %) reserves (BFW) 11ee-99ba-01aa75ed71at
S | -
Old-growth diversity : : Old trees # high value deadwood, old or| ec0.2022.120235 ies. deadwood : proposed subindicators:
forests provide various ecosystem timber large trees, Ptps: ol orgH0.1016l e species, deadwood, | No decrease Waldportal or data set on| Native species, dead-
Communicating services like water storage, stand origin, el il old or large trees, protected areas wood, old or large
biodiversity values recrgatlpn, anq cultural value. . structural %mﬂ stand origin, LAP: part of the LL on trees, stand origin,
Monltorlng_gwdes IFM to §USta|n Complexity growth-forests—eurgge- stru_ctural complexity, oId-growth forest (>80 structural Complexity,
these services, safeguarding . ’ Teview-scienifo-evidence: habitat trees, years) habitat trees, indicator
s . habitat trees, inform-policy . : < :
biodiversity and C stocks. el cre indicator species species --> but in many
countries data for these
sub-indicators is not
c (yet) available.
o LAP: In Finnish Lapland
® the national limit of old
< growth forest is >160
3 3 years
5 | &
o © Forests undisturbed by man serve The highest share of
o) 5 Share of State as reference ecosystems for di 9 bed f AT: study on hemeroby | CZ: can be derived from
% | & | forestarea : - biodiversit fi bon | Undisturbed undisturbed forests from th 1997 FMP
7 © Predictor of species iodiversity conservation, carbon ndisturbed, . Part of rom the year on
= : o can be found in Forest :
) Z undisturbed di it storage, and resilience. They unmanaged forest # : ha, rorest ha, NFI plots CAT: no such data, but
S Iversity . L . . countries of North Forest E No decrease ) .
= by man of L harbour unique biodiversity and | managed forest with % EUrope % CZ: can be derived from |lots of non- managed
3 total forest | Communicating essential ecosystem services like | timber extraction SUERE, Sl EEE Blese Ly FMP forest
m biodiversity values water storage, recreation, and e (CEnlER 2 CH: available
a1] area ’ ’ Europe. '
cultural value.
AT: study on hemeroby
from the year 1997 on
Semi-natural forests serve for NFI. platss L2 sanlie
- ) derived from FMP 100 %
Share of tlmber and NW!:P e)ftrac';tlon but CH: this basically
semi-natural Gt i) Sl T2 SEE Managed forests and h Part of Forest h describes the principal cz: ived f
forest area of | State ecosysjtem services like T L a, Forest RO oL a, management concept in Z: can be derived from
Ki recreational offers, carbon ristine biodiversit % E 4.3 Europe % our LL (close to nature FMP
total forest storage, soil and water protection P y urope 4. f
area ; orest management)
and maintenance or enhancement - .
C . LAP: area totally semi-
of biodiversity.
natural (managed but
mainly naturally
regenerated)
Share of State IFM coyld be appllgd in forest Extenswely'managed The shgre qf . S AT, CZ, HR: FMP
- L. . plantations by considering also forest and timber plantations is highest E t Decrease, . .
plantations of| Decision-making X > . : ha, rorest ha, . . | CH: plantations do not
; - . ecological factors alongside extraction # in the Central-West, Forest E conversion to semi-| ~ " " s
total forest | regarding biodiversity : A A Trvroreef % Europe % exist in our LL within the
management economic goals aiming for biodiversity South-East and Europe 4.3 natural forests forest
area 9 converting to more natural stands.| conservation South-West Europe



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2023)62&amp;lang=en&lang=de
https://doi.org/10.1016/j.foreco.2022.120235
https://doi.org/10.1016/j.foreco.2022.120235
https://doi.org/10.1016/j.ecolind.2021.107575
https://doi.org/10.1016/j.ecolind.2021.107575
https://efi.int/publications-bank/protecting-old-growth-forests-europe-review-scientific-evidence-inform-policy
https://efi.int/publications-bank/protecting-old-growth-forests-europe-review-scientific-evidence-inform-policy
https://efi.int/publications-bank/protecting-old-growth-forests-europe-review-scientific-evidence-inform-policy
https://efi.int/publications-bank/protecting-old-growth-forests-europe-review-scientific-evidence-inform-policy
https://efi.int/publications-bank/protecting-old-growth-forests-europe-review-scientific-evidence-inform-policy
https://op.europa.eu/en/publication-detail/-/publication/cef2f588-7c54-11ee-99ba-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/cef2f588-7c54-11ee-99ba-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/cef2f588-7c54-11ee-99ba-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/cef2f588-7c54-11ee-99ba-01aa75ed71a1
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview

National indicators

Enterprise or stand-level indicators

Characteristics: Rationales Regionalisation Indicator Threshold or Data from LLabs Applicability
IFM FES Indicat Pressure State, Explanation of importance for IFM Trade-off: : Measurement reference Data Measurement Target and/or I i
ndicator ! _ rade-offs (mainly based on Forest . ; . L -and/ (WP4) pl. mention if Potentials,
goal Response, Predictor, assessment (mainly based on Europe, 2020) units (Process, project| sources units desired direction available in particular LL) TN
Purpose Krumm et al. 2020) SRS or DOI) incl. Reference P Limitations
i) Protect Value,
which includes the
distances to protec-
ted areas that restrict
management for the
The long-term existence of undisturbed
species with poor dispersal development of
abilities and high habitat conservation areas.
specificity may be dependent on ii) Connect Value,
the connectivity of suitable which combines
habitats. Fast colonisers require a datasets on desig-
" Response continuous supply of (often very nated habitat corri-
o Predictor of species | Short-lived) habitat over larger dors aEd codnnecitlw(tjy AT: Catalogue of CZ, HR: Not monitored
c survival areas; slow colonisers are often areas baseg on fand- stepping stone biotopes | on a regular basis b
© Connectivity L dependent on the conservation - - - scape models and - CH")Fc)i tg il P forest 9 y
5 Communicating and enlargement of relict habitat subsequent expert - data on wildlire RIESHOMLEE
® countermeasures islands (Kraus and Krumm, 2013). validation. corridors
Zz against species loss IFM may support a landscape iii) Species Value,
with interconnected forest patches which identifies spe-
as well as within-forest cies-rich areas.
connectivity of structural elements iv) Habitat Value,
so as to allow for sufficient which identifies bio-
individual or genetic exchange topes of high eco-
between forest biota. logical importance,
S key biodiversity areas
= and sites with
o favourable
g conservation status
2 (Lapin et al., 2024)
o
: The protection of
= forest biodiversity
» varies considerably
g within Europe: while
= . Unmanaged minimal or no inter-
8 I dosgrated protected rest | protcted forest# | venion n PEA
@ Response areas under contractual nature | managed forest with | dominate in North
; - ~. | timber extraction Europe and SW :
Predictor of species conservation where harvesting is Europe. larger PEA Ha, Forest Europe LAP: available for
di it restricted, IFM may focus on . urope, larg % nationally P AT, CZ, FR, HR: FMP whole Lapland and
ABEEEE Versy conservation measures to Establishment of new | with active conser- designated acc 4.9 Ha, CAT: official info Finland (LL area not
. . . L o :
forest areas Decision-making maintain and enhance protected areas # LU ] el el MCPFE classes | SEBI 007 % CH: available situated on protected
c regarding habitat biodiversity. This may include e.g. ReEEEs) [FAL0S il VSl proiseilug fees) or IUCN area)
2 presEEel: habitat restoration and invasive | SOMPeting biodiversity are in
O species control to support management goals | Central Europe.
[} P PP - (Kraus & Krumm, Forest areas protec-
- ecosystem health and resilience
g " [2013) ted for landscapes
o and specific natural
k7 elements are mainly
o in Central-West
uo. Europe.
Temporary contractual nature . AT, CZ: national forests
conservation fosters Establishment of report
Response collaboration between forest additional protected Focus on voluntary, in-
Forestareas | , .. . . species owners, forest administration, | areas # Reduced Contractual nature centive-based
under di it research and eNGOs FAWS with . A . conserva-tion
Iversity X L - conservation is a FSC 6.5.4 Ha, FSC: 5% of private .
contractual Decisi ki |ncent|v|s|ngs the temporary Competlng privilege of the richer - . - o forest area AT, CH, CZ, FR: FMP agreements between
nature ecision-maxing (usually 20 years) management goals 0 landowners and public

conservation

regarding habitat
preservation

decommissioning of high-value
forest areas to conserve
biodiversity.

(Kraus & Krumm,
2013)

regions of Europe.

or private entities,
applied for instance in
Ausria, Germany,
Switzerland, UK, etc.



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf

National indicators

Enterprise or stand-level indicators

Characteristics: Rationales Regionalisation Indicator Threshold or Data from LLabs Applicability
. FES Indicator Pressure State, Explanation of impprtance for IFM Trade-offs (mair%y based on Forest Measur-'ement reference Ra Measu':ement Target and/or (WP4) pl. mention if Potentials
goal Response, Predictor, assessment (mainly based on el 2020)— units (Process, project] SOUrces units desired direction available in particular LL) Limitati ’
Purpose Krumm et al. 2020) or DOI) incl. Reference imitations
IFM complements closer-to-na-
ture forestry by prioritizing habitat
diversity, mixed uneven-aged
forests, biodiversity conservation,
Response and resilience. Through selective CZ, HR: FMP AT: not available,
) ) harvesting, minimal intervention, i perhaps FMP
Predictor of species and habitat restoration, IFM . CH: main management ,
g g;?jfe(?;t:;-st and habitat diVerSity mimics natural forest dynamics %’ ;\(l)?ggtnal 0/0’ increase g:g.]ac)lpal (entlre forest V\lle ne?d to tdeflr;e Whtat
= » mana Reporting about while meeting socioeconomic (ha) (ha) k ' closer-io-nature fores
© o gement U : : reports LAP: continuous cover | management means in
> o biodiversity needs. This approach fosters forestrv manaqement £
o E management diverse forest structures, species aobli gt rtg FLL pan-turope
(7] o compositions, and ecological ppiied to part o
S n functions, promoting sustainable
o ‘_.E forest management practices
e 3 aligned with the principles of
® = closer-to-nature forestry
o ($]
= | = IFM in traditi
5 = can sgstaln tre?dlltlonal Traditional forest
o (70} practices like coppicing through uses are still applied
m selective harvesting, maintaining in North, South-East AT: FMP
Traditional State semi-open c_anopifes, a_nd and some Central Eu{ | Forest \ CZ: FME’ .
forest Communioating prom_otlng niche _dlversny for ropean countries Yo Europe ) Maintain. thd. CH: available (different
o . species like orchids, beetles, and ha (2015) ha ’ types of management)
management | biodiversity aspects b ; : (Forest Europe, 2015, ;
utterflies. This approach https://www.eurocoppice.uni- UNECE/FAO LAP: rotation forestry
preserves traditional management %M—W applied to part of LL
benefits while enhancing europe-2018-09-10-final-
biodiversity and resilience. small.pdf



https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://www.eurocoppice.uni-freiburg.de/intern/coppiceineurope-volume/coppice-forests-in-europe-2018-09-10-final-small.pdf
https://www.eurocoppice.uni-freiburg.de/intern/coppiceineurope-volume/coppice-forests-in-europe-2018-09-10-final-small.pdf
https://www.eurocoppice.uni-freiburg.de/intern/coppiceineurope-volume/coppice-forests-in-europe-2018-09-10-final-small.pdf
https://www.eurocoppice.uni-freiburg.de/intern/coppiceineurope-volume/coppice-forests-in-europe-2018-09-10-final-small.pdf
https://www.eurocoppice.uni-freiburg.de/intern/coppiceineurope-volume/coppice-forests-in-europe-2018-09-10-final-small.pdf

Table 2: Collation of potentially relevant indicators to assess adaptive capacity within integrative forest management. The indicators are structured by forest ecosystem services (FES), characteristics, rationales, trade-offs, regional
differences, measurement units, references and data sources for national, enterprise or stand-level indicators.

National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: i . e Indicator icabili
IFM Rationales Regionalisation | Measurement Data | Measurement Target Data from LLabs | APPlicability
oal | FES Indicator Re:’iii‘;’%fézf_‘c”w Exglsasr:;t:r):e?lft '(ml;%rltag::e?gr'f” Trade-offs | (mainly based on Forest units reference Sources units and/or desired (WP4) pl. mention if Potentials,
g P e g ey 23’020) Europe, 2020) (F’rocessb F;;OJeCt or direction incl. available in particular LL) Limitations
Reference
Native tree species provide |
habitat, food, and shelter for ﬁ&’PCAT’ CZ, FR, LAP:
diverse local organisms, and . .
State contribute to carbon 's\laetlc\:/iz;r:ebest NFI SQTN';NAQOOO docs,
A EUNDEEE Communicatin Setficlihb el sEitabIe tree % Genetic % AT: Dynamische
species biodiversity stagtus adaptation, knowing native B ha resources | (M@) Wéldt);pisierung
SIIEEES RS SR TR climate change CH: data available
trees, enhancing forest 9 fron-1 cantonal forest
ecosystems' adaptive capacity to .
> . o inventory
= changing conditions.
5
> Site-adapted species are >1/3 of tree species
] specifically suited to changed and in overstory aFr)e CZ, FR: FMP
0 State changing local environmental site-adapted AT: Dynamische
) . conditions, including soil type, Site-adapted tree Nati Nati - Waldtypisierung
g Site-adapted el preq]ct Zbeuiine moisture levels, and elevation and| species are not REWNT . Native . 2 .natlve tree CH: available
. adaptability of forests . . -Non-native NFI -Non-native species > of
o tree species ecosvstems to climate | MY enhance ecosystem necessarily native ha. % (ha, %) <1/3 non-native tree LAP: site-adapted
‘c chanye resilience and productivity, tree species 3 s ) U : species (Scots pine) or
P 9 optimizing tree growth and health speme; | natural regeneration
o and ecosystem services (Laresie et al. 2022;1 rosent
g provision. Krumm et al. 2020)
=
o
< -At least one site
© managed for repro-
> = Tree populations managed for Ha ductive material
= Tree ] genetic conservation ensure the Number of production per main| AT:
o populations preservation of genetic diversity, Part of Forest | Forest units/area tree species Generhaltungsbstande
o managed for | State which enhances the resilience of ha Europe 4.6 Eurone Spec 4 | Atleast 50 unre- | (BFW)
8 genetic forests to pests, diseases, and ' ) Opemes COVEread | |ated individuals CH: Gen-
o conservation adaptation to changing conditions -% of total forest | conserved for rare | Erhaltungsgebiete
> and maintaining of biodiversity. arcd tree species.
e (Austrian indicators
g for SFM, 2024)
<
AT: FMP (on stand
level) Wildlife issues need
Natural CAT, CZ, FMP to be resolved
atura . .
If site-adapted, natural - FR, LAP: share of . LAP: natu_ral
> N . regeneration Is no _ natural regeneration in | regeneration can be
2 regeneration is cost-effective, longer necessarily Natural regeneration is selection and small aap | compared to sowin
7 Share of forest| ;5 fostering self-thinning and ite-adapted slightly in-creasing in Forest Europe Forest i i 9ap P 9
o4 : Site-adapte . ROIGSY 9 >2/3 are cuttings will be predic- | (part of the
) regeneration v uneven-aged, structurally stable all European regions, a 4.2 Europe %o : :
> Communicating Herbal ground d %o . Europe regenerated ted with DST (e.g. Mela | experimental stands
S by natural biodiversity status USRS (I 2001, B e tati except in North FSC 10.2.2 FAO FRA ) naturally and/or Motti) in the regenerated by
regeneration Bollinger 2003; Katzel 2009; Milad| V€9€talion Cover | Fyrope, where planting e (HXO) i ; .
o N competes with ; coming 100 years. seeding).
= et al. 2012) with high carbon ; is most common . .
Q oy . . tree Sap“ngs for CH available from can- | Results from LAP can
mitigation potential. i : .
S water, light, etc. tonal forest inventory be used to verify the
o LAP: natural regene- early regeneration
n ration used in most of | results in situ.
o the experimental stands
(3]
c
© Information on natural Particularly i
S Pressure regeneration not site-adapted Several decade maoulrcl:’; ie::o):Jlsnan d
= Share of Can predict future CC | Signals potential mismatches old inventories of | Mediterranean forest
© natural : between tree species and : . CAT, CZ, FR: FMP
. induced damages o o the potential ecosystems which are % . ,
= regeneration o ) changing site conditions, . % Decrease until 0% | CH: available for beech,
g natural vegetation | more strongly affected (ha)
not site- Decision-making impacting forest resilience, carbon tdated d b dlv ad . spruce
regarding adaptation sequestration and revenue from | @r¢ outdated due - by rapidly advancing
adapted to climate change | climate change (EEA

activities

the forests

Techn. Report 7/2005)
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https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://www.eea.europa.eu/publications/state_of_environment_report_2005_1/SOER2005_all.pdf/view
https://www.eea.europa.eu/publications/state_of_environment_report_2005_1/SOER2005_all.pdf/view

National indicators

Enterprise or stand-level indicators

Threshold or

Stand tending

State
Decision-making

Stand tending to promote site-
adapted species is vital for IFM
as by favoring species well-suited

Priorisation of

level)
CH: part of our
management principal

Characteristics: i ; T
IFM . Rationales Regionalisation | Measurement Indicator Data | Measurement Target Data from LLabs Applicability
FES Indicator Pressure State, Explanation of |mp9rtance for IFM Trade-offs (mainly based on Forest g reference . . (WP4) pl. mention if Potentials
goal Response, Predictor, assessment (mainly based on y S units Process, project of sources units and/or desired : s ey e .
Purpose Krumm et al. 2020) Europe, 2020) ( DOF; ) direction incl. available in particular LL) Limitations
P ' ) Reference
While costly, planting or seeding
of native or non-native Planting and see- AT: FMP (on stand
Share of regeneration may increase mixing | ding hamper the level)
forest State in pure forests, accelerates stand | establishment of | So far, regeneration by Forest Europe Forest CAT, CZ, FR: FMP
regeneration Decision-making development and enables biodiversity-rich planting was most o 4.2 Europe % CH: available (for
by planting regarding adaptation selection of site-adapted tree pioneer tree common in Northern ° FSC 1025 FAO (ha) approx. 15 years)
and/or activities species to maintain the forest stands (Swanson | Europe e FRA LAP: part of the
seeding ecosystem functions, and a future | 2011; Winter et al. - experimental stands
revenue for the timber in face of | 2015). regenerated by seeding
climate change.
Response Site-resilient species/saplings that
Can predict about the | are able to grow well on open LC,:AZP Fth ::MP "
ite- | adaptability of forests | Spaces or cleared forest areas - total area either : ; -
:2:;;? site ecosystemys to climate | ¢an contribute positively to the % NFI % Increase up to naturally regenerated g‘:\.,vr‘;cé r?fi(te::;fst?aré
regeneration | change forest’s carbon sequestration (ha) 100% (by site adapted and non-site-adaptad
L potential, aid ecosystem recovery species) or sown by
Commu_n/cat/ng and resilience and are the pre- site-adapted species)
adaptation measures condition for a future integrative
_‘? and sustainable forest
n management. An increase of the HR: How long do we
g Share of forest| Response share of forest regeneration by have to wait ?can we
_‘? 5 area with site | Can predict about the | site-resilient/ natural regeneration afford to wait) after
e o resilient tree | adaptability of forests | or planting and/or seeding of % Increase up 1o the harvest /
o '-3 species ecosystems to climate | more than one site-resilient tree % NFI ; it P CZ, FR: FMP disturbance until we
8 c change after change species, leads to more structured, (ha) © could say with
) % cutting or after| Communicating S'[ab|§ and healthier stands and sufficient certainty
'E 5 forest damage | adaptation measures thus increases the forest C that species change
% e mitigation potential has occurred?
b o] (3]
< & AT: FMP (on stand
g
c
'©
=

to local conditions, forests can

(+ new Waldpflege-

to promote regarding adaptation ; . _ % of forest area ok
X activities better withstand pests, diseases, -- == minority tree Programm)
S|te-a.1dapted L and climate change, ensuring LEEEe species LAP: part of the
species Communicating sustainable timber production, experimental stands are
adaptation measures resilience and biodiversity managed to promote
conservation. site-adapted species
(Scots pine)
Promoting the maintenance of
pioneer species is crucial for IFM
because these species are key in
early forest succession, improving
Maintenance | State soil cgll,!a:ty. They facilitate the % of forest area LAP: most of the area
of pioneer establis .ment of Ia!ter _ - N where pioneer Yl natu.rally regene.rated
X successional species by . by pioneer species
species species occur (Scots pine)

stabilizing the environment and
increasing biodiversity, thus
enhancing forest resilience and
ecological stability in the long
term.
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https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
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https://fra-data.fao.org/assessments/fra/2020/EU/home/overview

Table 3: Collation of potentially relevant indicators to assess forest resilience within integrative forest management. The indicators are structured by forest ecosystem services (FES), characteristics, rationales, trade-offs, regional
differences, measurement units, references and data sources for national, enterprise or stand-level indicators.

National indicators Enterprise or stand-level indicators
Characteristics: Rationales o Indicator Threshold or | p¢; from Applicability
IFM ion of i Regionalisation | measurement Data Measurement Target
FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (mainly based on Forest . reference g . LLabs (wp4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | Sources units adr]d/otr_ des_lreld mention if available Limitati ’
Purpose et al. 2020) =il SR DOI) irection incl. |\ in particular LL) imitations
There is a distinct
To maintain or enhance soil North-South gradient in| -Acidity: pH
condition, IFM cares for minimizing soil organic carbon and| scale; units “Acidity: bH le:
disturbance to the forest soils and carbon-to-nitrogen -CEC: cmol/kg unci:tlsl y- pri scale;
_..? avoiding soil erosion, to maintain or ratio, with higher values| -C/N ratio -CEC: cmol/kg
= Soil condition | State improve organic matter levels. Also, in north European -Organic Carbon ICP Forests CIN atio Only available at
E ) . , the introduction of site-adapted, forest soils, Density: g/kg, Forest Europe . L . CH: available national level via
& (Chemical soil Reporting on forest . . . -Organic Carbon | Maintain or improve
. broadleaved tree species can also accompanied by higher| t/ha 2.2 Forest Densitv: a/ka. t’h ICP Forests or
— properties) ecosystem health : : T L M ensity: g/kg, t/ha
o) increase nutrient levels for tree acidity as indicated by | -Base Europe -Base saturation: % FutMon (CZ)
2] growth, carbon sequestration, soil pH. Total nitrogen | saturation: % o0
. . (sum base cations/
maintenance of the protective and extractable (sum base CEC)*100
functions and overall forest phosphorus increase cations/
resilience. from South to North in | CEC)*100
Europe.
Pressure IFM cares for mitigating soil erosion ha
Can predict hiaher risks in forests. After damaging o )
erosign risk Wi%h events, IFM enhances ecosystem . , % o, e Pl
increasing climate resilience against soil erosion Mountainous regions t/halyear (soil loss) CH: ground 7 it et
Area affected | change pressures.by supporting vegetation vl iz EEpEs et % Ground vegetation level: Research
by soil erosion _ regrowth for slope stabilization and dlsturba.nces are more pa Decrease avall_able, soil Institute for Soil and
Reporting on forest also addresses increased wildfire susceptible to soil vegetation cover GBI LS Water Conservation
o ecosystem health risks with subsequent increased soil erosion. available t / ?a/
c Communicating forest | erosion risk. year (notin %)
e pressures
3
8 ' By preserving soil structure, nutrient
c 9 content, and preventing erosion, a
g 1T soil protection plan underpins IFM
s . . practices supporting robust tree ) . 2
Q Soil protection| growth, biodiversity, and forest _ available 100% of fores? area . .
o esponse o ) . - = . covered by soil CH: available
plan resilience against climate change. - not available rotection plan
Additionally, machine traffic is P P
constrained to a fixed extraction
network, further minimizing soil
compaction and degradation.
Pressure High mean defoliation ,
. ) IEM idord b don ICP AT, CZ, HR: at
Prgq/ctor of decreasmg r'na'y avolid or ecreqse was O served on Forest Europe national levellvia
resilience defoliation by pest and disease plots in Central Europe 23 ICP Forests CAT: regional ICP Forests
Reporting on forest monitoring and rapid sanitary and in the ’ o ;'amg CH: national
Defoliation P 9 countermeasures. This preserves Mediterranean. Plots % Draft EU Forest % Decrease prog ’ :
ecosystem health - . o Forest DEBOSCAT+ 8x8 | programme, not
° 7 ) forest health, resilience, and with low mean Monitoring ==t network it ilabl
= Decision-making productivity, reducing susceptibility defoliation were found Regulation Europe sure 'f aVIT' ? ?h
g regarding to defoliating biotic agents. mainly in Northern iEeCI ICally for the
o countermeasures Europe area
(]
(3]
& Planting of exotic
o] ; ; ; ; trees such as : :
re High dominance of invasive tree, . FR, CZ: done in
2 | Shareof Pressure. _ bush or herb species can hinder | Pouglas fir, Amer. red Management FMPs
2 | regeneration | Communicating forest | native tree regeneration, alter oak and black walnut strategy in place to | . o\io CH: more likely
O | area where pressures ecosystem functions, and reduce | 3% @ chgnclel to % NEl % control invasive on- o species distribution
invasive Decision-making biodiversity. Understanding this igg"nnoe?:fteyfor the (ha) species ro- :;ﬁ:‘rlrgmg data rather than %
species regarding biodiversity | aspect guides IFM strategies to natuFr)aI decline # risk prog LAP: regeneration
dominate management control invasives, restore habitats, A Decrease until 0% monitored (no of
and maintain ecosystem health. of biotic invasion seedlings/ha)
(Krumm, F.; Schuck, A.; 9
Rigling, A. (eds), 2020)
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National indicators Enterprise or stand-level indicators
Characteristics: Rationales S Indicator Thr?r3h°kt’ OF | Data from Applicability
IFM FES Indicat Pressure State, Explanation of importance for IFM Trade-off: -g Measurement reference Data Measurement arge_ LLabs (wr4) pl. Potential
naicator . . rade-otts (mainly based on Forest . ) . and/or desired oS . otentials,
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | SOUrces units - mention if available R
Purpose et al. 2020) =il SR DOI) dl;\:eecfg?enn:\ecl- in particular LL) Limitations
5 CZ, FR: FMP
ressure . CAT: Regional
e IFM may reduce the risk of damage program CH: yearly statistic
damages with by extreme weather events by DEBOSCAT + on abiotic forest
Forest area ) ge i promoting diverse forest structures, Damages by storm, Global Core Set 6 NF satellite damages (%)
damaaed b |nhcreasmg climate including site-adapted, uneven- wind and snow mainly obal Lore e Landsat LAP: o LA 9 : e .
t 9 y et aged, mixed tree species affect the North, South-] Ha, % Forest Europe DFDE Ha, % Decrease fd a feirelilile e .Iar?('Jr?tlecrmanlg \;Vrl1d
CRALIELUE Reporting on forest composition. Thinning and selective East and Central-East 2.4 Forest > amagtg o g nogtuconrl1ectf;/d o
weather events| o.osystem health harvesting enhance wind firmness, European regions. Europe regeneration an
it while riparian buffers mitigate stand growth as [extreme weather
Communicating forest floodin well as causes of |events
pressures 9. damage
monitored
Pressure
o ) NFI CZ, FR, HR: FMP
C_)akn p_:ﬁc_ﬂct higher fire | |EM may reduce the risk of damage Global Core Set Copernicus CAT: annual
Forest area rI|S' th |r:1creasmg by forest fires by promolting diverse Large forest fires 0 C3S Burnt p e eIl LRIR
damaged by clima e.c ange forest structures and site-adapted, mogtly affect the Ha % Forest Europe Area v1.1 Ha. % Decrease LAP: causes of [regular intervals and
i Reporting on forest mixed tree species composition R ’ 24 dataset ’ damage for not connected to
re ecosystem health inhibiting fire spread, while strategic gron. Draft EU Fo-rest | INForest seedlings gnd damage incidents
Communicating forest thinning decreases fuel loads. Monitor-ing Reg 7m} trees monitored
pressures
Pressure IFM may mitigates insect and CH: ves. same as
Can predict higher disease damage through integrated CZ: FMP the.aybioiic damages
° F damages with increase- pest management practices NFI : . g
= orest area . . including promoting diverse forest Global Core Set 6| Landsat LAP: causes of | (%)
= ing climate change gp ting _ d f LAP: itori
< damaged by , structures and site-adapted, mixed Ha. % Forest Europe Forest Ha. % decrease EImERS welr AP monitoring
® 9 i Report forest o ) . R dl d h regul
o 3} Ir!sects and Ejelnilig el 1eIEs tree species compositions Thinning, 24 Europe SEEllngs &l with regular
g 8 diseases ecosystem health sanitation harvesting, and biological S trees monitored | intervals and not
= c Communicating forest | controls further reduce pest =S connectgd to
3 3 pressures populations. damage incidents
x 5
:E = tive int tive f t Percentage of CAT: regional
a Pressure roactive integralive fores trees that have NFI Percentage of trees program
Reporting on forest m?”atgemhe“t m*:.asurﬁst:!{‘et died/halyr that have died/halyr DEBOSCAT+ 8x8
Natural losses ecosystem health selective harvesting, havttat -on forest Part of Forest Forest - on forest network CZ: at national level
. restoration, and planting of site- : Europe . decrease .
(Tree mortality) . . adapted tree species enhance available for Europe 3.1 Europe available for wood LAP: number of | only (NFI)
Decision-making on ; pt health pd i d wood supply DFDE supply seedlings and
countermeasures orest health and resilience an prot itored
minimize natural losses. - on total forest - on total forest area trees monitore
area
CZ: FMP
Forest area Pressure Forest area damaged CAT: in some
damaged by ; IFM may minimize damage f FMP but I
=47 Reporting on forest y ge from idli i ut normally : :
other biotic & t c health other biotic agents by implementing .by Wikl v (ilelnes: o Forest Europe o not available A SRl from
. ecosysiem hea . . in North Europe and Ha, % Forest Europe| Ha, % decrease forest inventory,
agents (like o wildlife management plans, fencing, lowest in South-East 2.4 LAP: causes of | .5, qualitative data
wildlife and Communicating forest | ang grazing control measures. E damage for
grazing) pressures ' seedlings and
trees monitored
Landsat data
IFM may help prevent changes in archive see FR: FMP
tree cover density caused by abiotic Turubanova ef CZ: ial SIS MECR D 56
Chan — Pressure . . al 2023 : aerial images | sure not to include
anges and biotic damaging agents by Draft EU Forest CH: aerial images | here changes due
. . - o . o :
tree cover Communicating forest pror_notlng diverse forfest structures, % Monitoring Reg. | Copernicus %o Thd. LAP: number of | to planned FMP but
density pressures site-adapted, uneven-aged, mixed High-Reso- ,
tree species, thinning and selective : seedlings and Ell7 el
Ramvestngs %\@ trees monitored | disturbances
. ree Cover
Density
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https://land.copernicus.eu/en/products/high-resolution-layer-tree-cover-density
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rati i e
ationales . N Indicator Data from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (lr::globgsaey?::;?egt Measurement reference Data Measurement Targe? LLabs (wr4) pl. Potentials
goal Response, Predictor, assessment (mainly based on Krumm y N units (Process, project or sources units and/or desired mention if available ’
) ) Europe, 2020) : ProJ direction incl . : Limitations
Purpose et al. 2020) DOI) Reference ' in particular LL)
Experimenting with
new forest types may
in-crease the number
Integrative forest management may | of usable species in CAT. CZ. HR:
Pressure combat invasive tree species by the short term # In The highest sh f FMP, T
Area of forest ot implementing early detection and | the long term, this € nighest share o
: Communicating forest P g early gete 9 '~ | forest area dominated A LAP: ground layer
dominated by rapid response mechanisms, and | can lead to a decline ] F t E r .
. . pressures ; ; ; e by introduced tree orest curope Forest E ' vegetation, birds
—_ invasive, . ) promoting the regeneration of site- | in biodiversity . .| ha, % TOrest EUrope| pg, 9, Decrease until 0% ’ '
o . Decision-making . . . species can be found in 4.4 beetles and
s introduced tree : adapted, non-invasive tree species | because of the Central-West and SEBI 010 |
c species regarding which may increase stand disruption of South-West Europe PO yptorez :
& countermeasures resilience and ensure economic established species P monll ore ; n |
8 viability. and habitat relation- regularintervals
c ships (Roloff and
© Grundmann 2008;
2 Krumm et al. 2020)
g
p= CH: only qualitative
o Pres§ure . AT, CZ: FMP data whether there
Predictor of low timber LAP: causes of |are signs of
Browsin quality damage for browsing or not
pressureg Reporting on forest European-wide issue - - B No deer/ha Thbd. seedlings and LAP: total area of LL
ecosystem health trees monitored junder the pressure
Communicating forest | High deer populations can exert E);‘;;egdeili'rgcg;azmg
pressures significant browsing pressure on seedli.r?.s)
trees and saplings, especially those 9
of preferred species. The browsing ]
can inhibit regeneration and tree AT, CZ: Hunting
growth also altering forest structure. authority, shooting
9 Red deer and | Response IFM may countersteer by ) plans
c roe deer Communicating implementing deer population = FSC6.6.1 No/ha Thd. HR: Game
Q shootings countermeasures management strategies such as management
% controlled hunting and fencing, plans
o CH: available
(14
Protection Response AT, CZ, HR: FMP
measures o } - T
against Communlcatlng = EUR/ha Tbd. CH: available
browsing countermeasures (approx. 15 years)
(]
7]
5 When burning with
o low intensity forest -Remote sens- -Availability of
o Eres ?ap Icreatde't' ing application disaster response
@ IFM may reduce the risk of forest foernrﬁalcr?; rgf')en a'n'gns Southern European for forest fires/ _ ) unit/ firefighter units
. - . Early warnin ps://www.researchg : .
c Response fires by precautionary measures |, ot pey species. D LT y Y e o combat fire Xy green fire .
© . . like deadwood reduction, . developed advanced system . -Precautionary fire FR: FMP
el . Decision-making ] ; .| Fires usually do not | 071008 Understandin . breaks/ha
= Forest fire reqarding fire prescribed burning and the creation ill all the t ] fire management -Internat. Co- o_Forest Fire Manag | NFI management like LAP: all forest FR: Legal
= management 9 9 of firebreaks. Also, rapid response i all the trees in a systems due to their operation on ement in Indonesia fr green fire breaks, fires monitored framework
7] countermeasures and ARE o 1 forest stand and ; . ) A R e 100% understorey
a reventive measures capabilities, mitigate forest fire th that . history of forest fires forest fire om_a_Global Perspec understorey ¢ and suppressed
P impacts (Rut Domenec et al. in fr:sl.?entafoiggtnzfes and the associated reduction tive/figures?lo=1 management to managemen
Krumm et al 2020) maq form the risks. -Availability of control
bac);(bone of a fire air force to accumulation of fine
adapted ecosystem celibzlilce il
(Kraus & Schuck, 2017)
R L -m?3 -m3/h
ISaIv?ge SRS Salvage logging in IFM safeguards 'Th/ehshare of IrEnURa/h Removal of all CZ, HR: felling
ogging Reporting on forest the surrounding forest stands from | Removal of infected/ | Difficult in higher ) } a infected/infested, records.
gl_?emovlal fand ecosystem health bark beetle outbreaks while also | infested trees elevations and on Lotal W??t? ' NFI -The share of total | trees CAT: stafisti
ISposal o o enerating some revenue from #deadwood retention | steep slopes. arvest tha wood harvest that - statisties
infected/infested | Communicating 9 | d ? b P slop consists of dead consists of dead SR .| CH: available (m?)
countermeasures Salvaged umber. deadwood retention

trees)

trees

trees
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National indicators

Enterprise or stand-level indicators

Characteristics: Rationales S Indicator Thr?r3h°kt’ OF | Data from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (mair%y basedloniEorest Measur_'ement reference Data Measu':ement arge_ LLabs (wr4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | SOUrces units ar.udlor. de§|red mention if available S ’
Purpose et al. 2020) EE— DOI) direction incl. | oo ticular LL) Limitations
Reference
No routine LAP: not used in
At Response application . . forestry (except
ﬁlfg:?::l:n of Pressure -- -- - I/ha Exception for %:;svallable fertilization, but not
integrated pest planned in the LL
management area)
Increasing non-tree
vegetation cover
M duct bost.disturb competes with tree -Ha,
Post- Response r y g bart light, etc. with Nt area covered with | Management Cat: Satellite- ,
0s SECHEMESIEE B [FEng e i regeneration) or regeneration strategy in place to | LIDAR LPA: large scale
disturbance | Communicating seeding site-adapted, diverse tree | Disturbances can bigmass reports : increagsye reztored CH: data for 2.3 | Windthrows can be
restoration countermeasures species, combating non-tree accelerate the o Remote - Biomass -dataiorz-3 | parvested
i : g formation of accumulation in sensing accumulation in area years (only
o vegetation, and applying erosion X i 3h .
o control measures. mlcn_'ohabltats, S.UCh m*/ha m3ha started in 2022)
c as fire scars which -EUR/ha
(F] .
— are ecologically
'g valuable.
(1
IFM promotes strategies that Uneven-aged forests Forest Europe
maintain diverse vertical structures with multiple layers 1.3
s by a mixture of tree ages and cover almost 30% of Draft EU Nature AT CAT. CZ
= dimensions addressing multiple the FAWS area all over Resiaretiar ey ; 1 Ve
< management objectives like ) Europe. South-East FR, HR: FMP
3 State increasing habitat diversity, F'Ch tstr:ctured Europe has the highest Draft EU Forest | NFI CH: available
® | Multi-layer Predictor of resilience | resilience against natural orests # ¢ calo | share of forests non- Ha, Monitoring Lidar Ha, LAP: part of the
- stands/ forests| against natural disturbances and climate change ﬁgﬁ:sr{?:]es: Sr((:)aaih available for wood Ha/diameter Regulation (stand Forest Ha/diameter | area managed | Lidar data partly
Q with uneven- | disturbances impacts, improving the quality and that favm?r clpepar cuts | SUPPIY (47%) where distribution, structure) —EE:iSe distribution, nerease by continuous | available in FR
8 | aged structure | Communicating forest- Vzlrl:;;;'I”févf#:r'atgiﬁsa’r?gsu"ng (Aggestam et al. multiple layers may % Bauhus etal. 2008, | — oo % cover forestry
(= biodiversity status P Al regen o 2020) occur. Regions where Puettmann et al. FAOQ FRA aiming for
=] economic viability by providing lear-cutti d .
et .. . Clear-cutling an 2009; Boll- uneven_aged
2 optl.ml.se.d’ regular revenues, il replanting are more mann&Braunisch truct
o minimising costs of artificial common in Europe 2013; Emberger et structure
regeneration. have less uneven-aged al. 2013; Messier et
forests. al. 2014
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Table 4: Collation of potentially relevant indicators for assessing the provision of the remaining forest ecosystem services within integrative forest management. The indicators are structured by forest ecosystem services (FES),

characteristics, rationales, trade-offs, regional differences, measurement units, references and data sources for national, enterprise or stand-level indicators.

National indicators Enterprise or stand-level indicators
Characteristics: Rationales S—— Indicator Threshold or' | pata from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (mainly based on Forest Measun:ement reference Data Measm:ement g . LLabs (wp4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | Sources units B mention if available TP
Purpose et al. 2020) EE— DOI) direction incl. | iy particular LL) Limitations
Carpopfstc;lr:el\i in f'ct>r§s|t biorr.1t:'clsst is | carbon sequestration | Carbon stored in
erilrjr?::e gr:angea;yl sezgzsgr:gg € | # Biomass extraction | biomass per hectare CAT: FMP-LIDAR
ehen atmospheric COz in biomass. This s the highest in Soreal Bl CZ,FR, HR, LAP: CZ, FR, HR, LAP:
State ¢ s the t | Carbon sequestration | Central-West and p Forest Can be derived e e fEhEr
stored in L storage supporis e Torests 1o a8 4in creased Central-East Europe 1.4 Europe from growing ;
p t Communicating carbon | a carbon sink and contributes to disturbance from whereas forests in | Tons/ha Draft EU Nat Tons/ha Thbd. stock estimated in from groving stock
qres SR SRR B, [ IEUD T climate change the Southern regions RreastorationaLuar\?v e management plan estimated in
biomass forest cover IFM ensures ongoing 9 9 9 Pan | management plans
. . and North Europe and computed as
carbon sequestration, promoting . contain half of that C tons/ha)
long-term environmental health and qubon sequestration uantit
resilience. # fire precaution q y
5 Incorporating deadwood manage-
= ment into IFM practices promotes . )
§ ecological balance and climate gsggﬁéj?ﬁdsvgﬂ?ﬁ.ls FR, HR: cf
[ State change mitigation because it ) Forest hitpswww weforumorg | 982dW00d volume.
o Carbon : . .| West Europe, highest = — | cZ: deadwood not
=] il c icating carbon contributes to carbon sequestration,| Carbon sequestration in Central-West Farelh Forest Europe Europe el Tbd /agenda/2021/09/decaying o )
g | storedin ommunicating reducing atmospheric CO:z levels | # fire precaution - ons/ha 1.4 onsiha ' Sl0reSEW00cEcarbon3 monitored in
Q dead d sequestration 9 P 2 P Europe with FAO FRA : ;
» (7] eaawoo q but deadwood also supports correz onding C == climate-change-co2/ routine by
8 g biodiversity by providing habitat for stora 2 ca agities managers
— 2 numerous species and enhances 9 P )
E © soil fertility through decomposition
g | O
= Carbon stored in forest soils is
() important for IFM because it
[T significantly contributes to carbon
5’ s sequestration, helping mitigate Forest soil carbon Forest CAT, CZ, FR, HR:
o Carbon tate climate change. Healthy forest soils levels are rather ORI Eoﬁ AT: WBZI Not assessed, can
8 stored in Communicating carbon | support robust tree growth, "static” in continUoUS- Tons/ha 14 £urope Tons/ha Tbd. (outdated) be est_lmated <with
- forest soils | sequestration biodiversity, and ecosystem cover forests ' FAO FRA sa_mpllng _or_from
g resilience. Maintaining soil carbon ’ soil descriptions
3 levels ensures long-term soil
(4 fertility, water retention, and overall
S forest health
c
i) Increasing growing
i) stock and high
> canopy closure # light
o :
st demanding (rare)
o species
IFM ensures the availability of
growing stock in forests available Growing stock as a
o for wood supply to mest economic | yregictor for wood AT, CAT, CZ, FR,
% State ?h?;n \?vﬂgsfnﬂlct)i\fl‘(;\;etiro’rig:wa:slea(:r:g eo?‘ supply Is of economic The Central-East and AR: FMP
; importance for the R m3/ha Forest Europe :
a2 Predictor of wood carbon sequestration needs, habitat rurF;I area # Central-West 12 NF m®ha gﬁT als'lo lgllDAR
rowing conservation efforts, mitigating ; uropean regions ores :
() G i supply L fe e conservation goals E . -on total forest F t Thd fromacvaar:tinael
S stock Decision-making habitat deterioration risks for light- have the highest area I\D/lraft EU Forest | Europe -on total forest area ’ forest inventory
= ; iti ies i i onitorin
Y] regarding (_;arbon . sensmvg species like thg Increase of growing growing stock - on FAWS e ulatio% FAO FRA -on FAWS LAP- available
_g sequestration strategies| capercaillie and necessity to tock # dh ¢ densities 9 -
= decrease the growing stock to stock #wood harves befqre and after
a introduce more site-adapted cuttings
species in the face of climate Decrease of the
change (Krumm et al. 2020). growing stock might
be necessary for
conversion measures
to adapt to climate
change
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rationales Indicator Data from Applicabilit
Regionalisation PP y
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs egl Ob ad Sa't: o t Measurement reference Data Measurement Targe_t LLabs (wr4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm = units P i sources units and/or desired ion if availabl ’
s s Europe, 2020) (Process, project or direction incl menthn if available Limitati
Purpose et al. 2020) DOI) Reference. in particular LL) Imitations
Forest Europe
1.2
Draft EU Fo-rest
-(I;gi t(r:ael?vt\;ils-tEaSt =it Monitor-ing NFI
European regions s Regulation Forest . (F:I\A/I-II;’ 2y a3 [Fxs
have the highest (e (Above-ground Europe (i e, _
growing stock biomass) FAO FRA GAUEEIRA
densities on FAWS Subindicator of -
SDG 15.2.1
Global Core Set 8
Increment is the basic indicator of
n the sustainable use potential of the AT’_ Gl 162 I
8 forest (Muys et al. 2014). (F;TFII\_/:EAR LAP: local
E Maximizing increment is crucial in | |ncrement is a Net annual increment LAP: stand vol management
o IFM for optimizing wood provision | yredictor for wood per hectare was the | . . |ForestEurope NFI Total increase of r 'IS an th S TR Al
& State while balancing other ecosystam ST L7 Wil (5 @7 et et of growing stock | 3+ FRA rowing stock elve t(_)pmendln | valid for
£ Increment Predictor of harvesting | Services like production of non- economic impor- East Europe (8.1 9 9 A growing s .| Tbd. selection and sma .
= ® capacities wood forest goods, soil and water | tance for the rural m¥ha) and lowest in during a t|n13e Draft EU Forest Forest QUrlr:g a time period gap cuttings will bq Continuous Cover
"u; & protec}ion, ?ntd tr)gﬁreatign. Itllgn- area # conservation | North and South-East| Perod in m¥ha | Monitoring Reg Europe in m¥ha E)eregdli/tlz(ljavg::jzrs-l F(?Er(i_stryfand Ior
'S sures forest stability and resilience | 5ogls Europe (4.8 m¥ha 4Zo U rotation forestry
8 E to disturbances, maintaining overall 2 pe ( ) Motti) in the (BAU mgmt).
1) n forest health and multifunctionality coming 100 years.
‘8 g (Krumm et al. 2020). CH: available
(7)) -
o 2]
é % Bioeconomy goals #
Y— o . conservation goals
o) a Integrative forest management )
c ensures sustainable supply of forest| Protection status of
) State biomass for bioenergy while forest limits/ prohibits CAT: can be
» . balancing biodiversity and carbon | Wood extraction RUNTRU P Tons/ha derived from
S Forest Reporting on forest storage goals. It addresses conflicts| Increasing demand s - firewood statistics
o) bi roducts : " . West Europe’s ) .
st iomass for (P by promoting diverse market for bioenergy lowers consumption of Tons/ha pellets Tbd. FR: FMP
o bioenergy Communicating the use| demands and sustainable the amount of dead- | . o - wood chips CH: available
. . e bioenergy is highest .
of wood harvesting practices, mitigating wood - charcoal (only firewood and
impacts on biodiversity, carbon A more diverse wood chips)
storage and ecosystem services market demand
while meeting bioenergy needs. would be a very
positive driver of IFM
AT, CAT, CZ, HR:
Countries in North ;egngrggms
IFM ensures sufficient roundwood and Central Europe, CH7' Stémm-/
Roundwood | sigte productjon 53 applying susta'inable Increase in round have the highest Forest Indﬁstrieholz
production _ hgrvestmg practices, promoting wood production # roundwgod' . Europe m3 available (15
Reporting on forest diverse forest structures, and biodiversity production in Europe | m?3ha Europe 3h Tbd ears)
-sawnwood products considering biodiversity conservation goals, | ue to their extensive FAO FRA m-ha {AP' iable f
-pulpwood conservation, climate adaptation, " | forested areas and > ENEIEIRIS wel

and market demands.

well-developed forest
industries.

the harvested
biomass in
experimental
stands
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rationales . . Indicator Data from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (ﬁzg;obgszyg:g?egt Measu':ement reference Data Measu':ement Targe_t LLabs (wr4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | Sources units ar.idlor. de§|red mention if available R ’
Purpose et al. 2020) EE— DOI) direction incl. - in particular LL) Limitations
AT, CAT, CZ, HR:
Global Core Set 9 m3/Ihat . ; felling records
-selected harvestin :
In IFM wood removals are one goal | Increase in removals, In Nordic countries Forest Europe *Single tree g . éL’_FR‘ ||:|\:|)lp
Wood State among other goals and should be | also for consumption and Central Europe 3.1 Forest *Groun selection 100% selected : _avalla =
| Reporting on forest balanced with biodiversity and exports # wood removals w%re m3ha T — Europe —— P E harvesting LA EEIELRIS O,
LSS productivity conservation or carbon biodiversity - ra L ores FAO FRA elterwoo 0 i cIear-cu?tlng, =2
the highest FAD FRA t 0% clearcutting t tt
sequestration. conservation goals 9 Monitoring Reg systems ree cutting,
-clearcutting <1 ha selection cutting
FSC5.24
-clearcutting >1 ha and small gap
cutting
In IFM and SFM in general, a Forest Europe AT, CZ, CAT, FR,
Utilization utilisation rate below 100% may High management The utilisation rate 3.1 HR: can be
rate State indicate sustainability, but in the intensity # was highest in North ' <100%. with derived from FMP
: y | Communicating case of natural disturbances or the | conservation goals | Europe and C-W % Part of Global NFI % oxce tTons and felling records
(mc_:remen (sustainable) harvesting| need to adapt to climate change Carbon sequestration| Europe, and lowest in Core Set 9 P CH: available (15
fellings) rates larger than 100% could still be| in forests # fellings | S-E Europe FSC 522 years)
sustainable (Forest Europe, 2020). o LAP: available
8 IFM ensures sustainable, mainly
E extensive production of non-wood
s products like mushrooms, truffles,
) forest fruits, berries, cork, api- Forest A G s
= Harvested culture, nuts, resin, sap, game, fish, s - Lan be
o B | on-wood State ornamental plants (Christmas trees) Data quality is too low] K9/ha Sl B Europe Kg/ha computed for AT CZ- studv at
® o forest Reporting on forest etc. meeting primarily regional for valid regional I/ha 3.3 National I/ha Tbd. berries and nat,ionall Ievely
> S products demand and support feasible assessments FSC5.2.5 statistical mushrooms by
(7} products . . Total number ! Total number DST
lo} () economic development options for offices S
8 »n NWEFP, in-creased economic
- g viability of forest enterprises while
3 -'3 maintaining forest ecosystem
= =] services
2 | 3
L — .
o) o Proper stand density management .
c can promote biodiversity by Incregsmg stand
o creating diverse habitat structures dents1|ty an(;if ¢ The highest values of AT. CAT ER:
n and also optimize quantity and enchanced fores 19 . ’ ’ :
S quality of timber produced. productivity # . growing %tocl; dleES't}(l LIDAR data partly
e S Different growing stock densities gﬁgrgﬁ;gig'oéog'cal Eﬁii;nangr};a =88t No of trees/ha No of trees/ha CAT,Cz FR, |available
o Stand density| Predictor of timber can be explained mainly by diversit P Tl m?ha (growing LIDAR? mha (growing HR. LAP- EMp | CH: only
quality ecological conditions that favour y the lowest density ’| stock) stock) ; : qualitative data
tree growth (site quality, climate), | Higher stand density | resulted for South- available
by forest protection measures, by | #grassiand West Europe (Bestandesdichte)
management practices and, locally, production in
by terrain conditions that hinder silvopastoral systems
harvesting possibilities.
For Europe as a
whole, more than
. 70% of FAWS is re-
IFM relies on stand age assess- ported as even-aged AT CAT. CZ FR
ment for accurate increment data, ; ; ’ ' >~ 7| LAP: growth ring
q q q in which the Forest Europe NFI HR: FMP
State ehabllng tlmt;er pr;dur::tlon ptlan- TEMEEEE @2l HalYears/Age 1.3 Forest AR RIS CH: available but samples taken from
. : ning and sustainable harves classes, ) RUIE S classes, :
Stand age Pred/c_tpr of harvesting CoBaulingiThis infonmationiens opmgnt phase . . EU Nature Europe ¢ data set is based sample tree and
capacities ! o dominates (>60%), % . %o can be analysed for
sures optimal resource utilization i TR Sl Restoration Law on DBH
while maintaining ecosystem health fegenertion|phases e e
and productivity. amount to about 18%
each.
g g © 8 | Forestarea |State IFM is essential for increasing The forest area is % Subindicator of IR % No decrease in AT, CZ, HR, LAP: | There are few
L o |® © 1 annual net Communicating forest | forest area, such as through increasing in the SDG 15.2.1 == forest area FMP changes at the
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rationales . Indicator Data from Applicability
IFM FES Indicator Pressure State, Explanation of i_mportance for IFM Trade-offs (lrzzr%;obgsz!jlgr?lt::)?erslt Measur_'ement reference Data Measu':ement ;Il'ardge_t d LLabs (WP4) pl. Potentials
goal Response, Predictor, assessment (mainly based on Krumm B 2020)— units (Process, project or sources units and/or desire e R EvETEE e ’
Purpose et al. 2020) EE— DOI) direction incl. | oo ticular LL) Limitations
Reference
change rate |resources status abandoned pastures, by guiding mountains due to the Global Core Set 2| Database Teresa: Tricky inthe | CH: measured enterprise level.
sustainable land use transitions. By abandonment of Forest Europe Forest Mediterranean: we only every 20 LAP: 100% forest
integrating ecological, economic, pastures. 1.1 Europe CEL T [eco‘l’f.’r(tjhi years or so but | excluding roads,
and social considerations, IFM The forest area Draft EU Forest £urope gr?gzgp’;pivénnegd generally loss of | change can be
promotes forest regeneration, decreases in the Monitorin FAO FRA oy pastﬁre . forest area is monitored
biodiversity recovery, and eco- lowlands due to ng agricultural land, for | Prohibited by law
system services restoration, con- conversion into urban Regulation fire prevention but
tributing to landscape resilience and area. also very important for
carbon sequestration. biodiversity
conservation
Central-West Europe
IFM ensures sustainable wood has the highest share
State supply by optimizing wood sources of FAWS (92%), AT, CZ, FR, HR:
o and harvesting practices while Enhancement of South-East Europe Forest Europe FMP
Forest area | Communicating forest | safeguarding soil, water, climate, | bioeconomy for the | the lowest share 1.1 Forest CAT: can be
available for |resources status and biodiversity conservation, as | replacement of fossil | (53%). The area of | ha Mantau et al Europe ha Tbd. derived with 1GS
wood supply | Predictor of harvesting | well as recreational and landscape fuels # protection of | FAWS has been 2010 ? FAO FRA ]
capacities values. This balances timber forests for biodiversity| increasing since CH,. LAP:
demand with ecosystem integrity 1990, only in North- available
and carbon sequestration goals. Europe has it
declined.
There is a weakness of a static
forest landscape and the exclusion
Shar.e of of light-demanding species in
continuous continuous cover forestry (CCF) but Central European CAT, CZ, FR, HR:
cover forest applying IFM practices under a Managed forest and | countries have higher can be derived
area of total | g, constant tree cover enable forest | timber extraction # | shares of forest area | % Jacobsen, 2001; | Remote % Thd e B
forest area biodiversity conservation, preserve | protection of forests | managed as CCF (ha) EASAC 2017 sensing (ha) ' CH. LAP-
(Managed as also soil health, water quality and | for biodiversity compared to other g )
continuous carbon stocks while also ensuring regions. available
cover forestry) sustainable timber production,
providing a slow and steady flow of
timber to the sawmill.
By focusing on timber production
and the maintenance,
3 enhancement, and protection of AT, CZ, FR, HR:
§ Forest area Response F;ﬁjz:{(:gzaigg \fz:es: reecsoosl}/rsctees':.n > Protective forests ol ol
g gfstlggta;?)?l e Prec_:lictor of resilience | prevents soil erosion, and mitigates | (which need to be L\j/los:.t o Ehg tecti NFI -Yv?tertpro:ectlon CH: available
© | water. and > | against natural hazards | natural hazards. This ensures the | managed to maintain foerzlgtnsataendrs)raorzc Vel ha Forest Europe Forest ;?o::f:tirgr? ure o] LAP: 100%
2 c Decision-making protection of infrastructure and their protective located in % 5.1 icefeL managed forests
© other forest regarding protective inhabited areas from natural functions) # protected : Europe i and designated
i) ecosystem | ions hazards like avalanches, rock fall, | forest LTIl protection for forest
© | functions mudslide and flood and thus Ha, % management
o provide the basis for maintaining research
local value chains and life in
mountain areas.
s 6 Q ‘e | Forestarea | state IFM enhances forest resilience, in lc\l:ortth II:l\J/(/Op? 69%, o Forest Europe Forest % AT, CAT, CZ: LAP: LL situated in
© c | £ Q| under . P forest biodiversity, ecosystem In .entra-IVes > qualitat. Ind. Europe > Thd regional report for |state owned forest
o O |8 E|. Reporting on “SFM services, and promotes sustainable Europe 58%, (ha) FSC FSC (ha) PEEC that is under PEFC
7 |= o independent harvesting practices aligning with in Central-East Eu-
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rati i T
ationales . s Indicator Data from Applicability
IFM FES Indicat Pressure State, Explanation of importance for IFM Trade-off: Re_glonallsatlon Measurement reference Data Measurement Targe_t LLabs (wr4) pi. P ial
ndicator ) ; rade-offs (mainly based on Forest - , - T Gl Lo ot otentials,
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | Sources units - mention if available R
Purpose et al. 2020) EE— DOI) direction incl. - in particular LL) Limitations
certification certification requirements. rope 72%, in South- PECF HR: Zagreb’s
(PEFC, FSC) West Europe 12%, fore?"tsdare FSC
in South-East Eu- certifie
rope 20% of forests CH: total area is
are certified certified
LAP: total area is
under PEFC
. AT, CZ: FMP
IFM is typically documented in a 'rr(; Seoﬁ;haﬁaﬁtog;' of CAT: statistics
Forest area | State forest management plan that thg forest grea aroe CH: if area /
- . outlines the objectives, and 2 Forest Europe 2 owner is larger CZ: national report
h g
with a Reporting on . f . . under management %, litat. Ind Yo, >1 hf .
management | management and practlcgs or IFM |n’Fegrat|ng ' plans, in North (ha) qualitat. Ind. (ha) 000 ha (tbd) than 25ha, by law | (each forest is
T inventory ecological, economic, and social Euror;e 88%. South- FSC7.1.2 you are required | managed by FMP)
ici;)nls;?neéﬂ;?:r,] guiding the West Europe has the to have a .
P lowest share. managemen pian
LAP: available
CAT: an
estimation can be
Scale: derived
Integrative forest management Feglonsblwlth . T e chR: Esr?m_tate:\d d
Wood value balances economic, social, and avczju.tr.a e ?m\g'tng 'LOW. througn site in tex
(net present State ecological factors, considering ﬁ(;Celrllcimt?e’r?/\?oog EUR/ha or -Medium increase |n|amnanagemen CH: available
value of future wood value alongside biodiversity 9 qualitative -High P (national level)
timber) maintenance and enhancement, values compared to -Very high s VeI
(7] and ecosystem services. reglons.wnh less (qualitative .the growing stock
o productive forests. assessment due to is known and the
2 tree habit) present prizes can
< be checked from
3 national statistics
=
1S IFM ensures sustainable, mainly
g extensive production of non-wood
o products like mushrooms, truffles, AT, CZ: study at
Lﬁ forest fruits, berries, cork, api- national level
Income from culture, nuts, resin, sap, game, fish, Forest LAP: according to
marketed State ornamental plants (Christmas trees) Data quality is too low] Forest Europe Europe EUR/ha for everyone's right
non-wood Reporting on revenue etc. meeting primarily regl'onal for valid regional EUR/ha Nat[oqal marketed NWFP increase area is 100%
forest demand and support feasible assessments FSC 5.2.5 statistical available for
products economic development options for offices everybody to collect
NWFP, increased economic viability berries and

of forest enterprises while
maintaining forest ecosystem
services

mushrooms for free
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National indicators

Enterprise or stand-level indicators

Threshold or

Characteristics: Rati i T
ationales . s Indicator Data from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (ﬁzglobgsaeyg:'t::)?egt Measurement reference Data Measurement Targe_t LLabs (wr4) p. Potentials
goal Response, Predictor, assessment (mainly based on Krumm y N units (Process, project or sources units andfor desired mention if available ’
) ) Europe, 2020) » Proj direction incl . ; Limitations
Purpose et al. 2020) DOI) Reference ' in particular LL)
IFM practices strive for income from
timber and NWFP and also
additional income from marketed
forest ecosystem services like
ecological services (e.g. clean
water), biospheric services (e.g. Maximizing several
nature protection on a voluntary ecosystem services CAT: can be
contractual basis), social services [ simultaneously within deriv-ed for water
Income from | sigte (e.g: hunting and ﬁshlpg licenses, |a smgle_ stanq or Data q.ualltyl is too low| Forest Europe Forest EUR/ha for _ provision and AT, CZ: study at
Forest . renting of huts, provision of forest- | enterprise # inherent | for valid regional EUR/ha Eirane . increase S . . .
. Reporting on revenue e 3.4 Europe marketed services biodiversity with | national level
Services based sports facilities), cultural trade-offs between assessments the climark
8 services (entrance fees to cultural [ different ecosystem methodolo
Q sites), other marketed services services (Kraus & 9y
e (licenses for gravel extraction). By [ Krumm, 2013)
g prioritizing integrative practices and
o maintaining diverse ecosystem
E services, IFM fosters economic
o resilience and social welfare for
5 forest owners.
W
Forest revenue from both timber Maximizing several
and non-timber products is ecosystem services B YR s 5
" Forest State important for IFM. It provides simultaneously within | The main share of . pro,videa by forest
(] essential funding for integrative a single stand # factor income was a
revenue of ] 9 g 9 Forest E . owner/forest : 9
= f Predictor of sub- forest management activities. impossible to create a| generated in North S%res urope F t -timber products Wt : LAP: LL area 100%
< orest enter- | gistance Diversifying revenue streams forest ecosystem that | and Central-West EUR/ha ' Coress -NWFP increase enerprise ez 9 st_ate
(] prises (from ) ) - ; EUROSTAT Europe . CH: available owned enterprise
n X Reporting on economic | through non-timber products fulfils the demands of | Europe (Data UNECE -services (annual reports) |(Metsahallitus)
£ timber and aspects promotes economic resilience and | all ecosystem availability for other il T
o non-timber) reduces dependency on timber services equally countries was low) r b- avaiiable for
‘l>" extraction, aligning with IFM (Kraus & Krumm, imber
(7] objectives. 2013)
o
(3]
‘2 Employment of staff with a forestry
3 background is crucial for effective The labour intensity
3 IFM. Their expertise in fores.t in forestry ranges
Y= ecology, management practices, eor B Uret
"'6 and ecosystem dynamics enables one person per 1000
S State informed decision-making, ha in some North Employment in National Employment in the Oz [l GEm b
= . . implementation of sustainable R . provided by forest
»n Employment | Reporting on social ractices. and adaptation to European the forestry Statistical forest enterprise Tbd. owner
S aspects practices, and adap . tries t sector (No/ha) Offices (No/ha) :
o) P changing environmental conditions. ;:r?un;lées 0 rr|10re CH: available
E They play a key role in achieving 10a0n0 h people per
management objectives while Cent Iaén stome
balancing ecological, economic, Een irEIHEEE .
and social considerations in forest uropean countries
3 management.
o
% Access to forest
n area for
© -hiking
S i
o In North Europe . biking
N Pe, Forest area with -horse riding AT: FMP
. almpst all forests'are access to the -cross-country CH: national data
State Forest area managed for recreation available for public public in skiing WaMos3
| communicating forest | is important for IFM as it enhances recreation, in Central- - NFI ) .
Recreation in for lei 2 the socio-economic value of forests | 2S¢ of wood # West and Central- LG el e others Increase access up | WAP: 100% free o
access for leisure . . recreational and Y 6.10 (access to 0 access for CZ: national report
forests o . through ecotourism and paid . East Europe it is . . Forest Europe ) to 100%
Communicating social aesthetic values more than half and in | Ea@rings from the public) Forest area with everybody (e.g.

aspects

services for skiing slopes, horse
riding, mountain biking etc.

South-East Europe
nearly
38.7%.

recreationists in
EUR and
EUR/ha

facilities that must
be paid for in ha
and in %

Earnings from
recreationists in
EUR and EUR/ha

hiking, berry and
mushroom picking
free of charge)
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National indicators Enterprise or stand-level indicators
Characteristics: Rationales e o Indicator Thr?I_ShOI‘: OF | Data from Applicability
IFM FES Indicator Pressure State, Explanation of importance for IFM Trade-offs (mair%y basedloniEorest Measu'_'ement reference Data Measu':ement arge_ LLabs (wr4) pl. Potentials
goal Response, Predictor, | assessment (mainly based on Krumm Europe, 2020) units (Process, projector | Sources units ar.idlor. des.|red mention if available S ’
Purpose et al. 2020) EE— DOI) direction incl. | in particular LL) Limitations
LAP: area planned
= and executed in co-
9 . operation with local
)
g ACTCOR L CH: maybe univ. of applied
@ " Education State i i - ¢ LAP: LL used for | sciences and
o ) and training (;esenct;efo it education and Finnish Forest
et L aMe?tu? e factl |est demonstration Centre that uses
n 3 - (Marteloscopes etc) the LL to e.g.
ol 9 advice forest
o E — owners
ol o
g “°> The aesthetic value of a forest is Scale 1-5
S State also important in IFM as it supports very low, low,
= Aesthetic . . human well-being and contributes medium, high, very | . CH: national data
> Communicating social " - - . increase
o value aspects to cultural appreciation by high (WaMoS3)
o P preserving scenic beauty for https://doi.org/10.1002/e
present and future generations. ce3.3491
Abbreviations

AT LL Austria

BAU Business as usual management

CAT LL Catalonia

CCF Continuous Cover Forestry

CH LL Beider Basel

Cz LL Czechia

FAW Forest available for wood supply

FES Forest Ecosystem Services

FR LL France

HR LL Croatia

IFM Integrative Forest Management

LAP LL Lapland

LL Living Lab

NWG Non Wood Good

SFM Sustainable Forest Management

G LL Zagreb

CH LL beider Basel Switzerland
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Annex 1

EU Projects checked for indicators

1. Science-based INtegrated FORest Mitigation mAnagement made operational for Europe https://cordis.europa.eu/project/id/101060309

2. The ForestWard Observatory to Secure Resilience of European Forests https://cordis.europa.eu/project/id/101084481

3. CLImate Mitigation and Bioeconomy pathways for sustainable FORESTry https://cordis.europa.eu/project/id/101059888

4. Co-designing Holistic Forest-based Policy Pathways for Climate Change Mitigation https://cordis.europa.eu/project/id/101056755

5. A new technology of in-situ observation datasets to address climate change effects in hard-to-reach forest areas https://cordis.europa.eu/project/id/101086287

6. Skill-For.Action, https://cordis.europa.eu/project/id/956355

7. Carbon smart forestry under climate change https://cordis.europa.eu/project/id/778322

8. Climate-Carbon Interactions in the Current Century https://cordis.europa.eu/project/id/821003

9. Adaption strategies in forestry under global climate change impact https://cordis.europa.eu/project/id/952314

10. Climate Adaptation and Resilience Demonstrated In the MEDiterranean region https://cordis.europa.eu/project/id/101112731

11.  Building individual and community RESilience thrOugh NATurE-based therapies hitps://cordis.europa.eu/project/id/101081420

12. Co-designing Holistic Forest-based Policy Pathways for Climate Change Mitigation https://cordis.europa.eu/project/id/101056755

13. Climate change impacts on trees reproduction and forecasts of forest recruitment change https://cordis.europa.eu/project/id/101039066

14. Local Indicators of Climate Change Impacts. The Contribution of Local Knowledge to Climate Change Research https://cordis.europa.eu/project/id/771056

15. A new technology of in-situ observation datasets to address climate change effects in hard-to-reach forest areas https://cordis.europa.eu/project/id/101086287

16. Detecting changes in essential ecosystem and biodiversity properties — towards a Biosphere Atmosphere Change Index: BACI https://cordis.europa.eu/project/id/640176
17.  Systemic solutions for upscaling of urgent ecosystem restoration for forest related biodiversity and ecosystem services https://cordis.europa.eu/project/id/101036849

18. Promoting investments in NBS and accelerating market uptake by gaining a better understanding of the economic performance of NBS, considering climate mitigation and risk reduction
https://cordis.europa.eu/project/id/101061083
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