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4. Executive Summary

The Life Prognoses project has been finalized on June 30, 2025, after four and a half years. In
2021, mainly preparatory actions have been conducted, such as the development of a
definition of old-growth forest (OGF) and indicators, literature reviews for ecosystem
services (ESSs) and remote sensing (RS) mapping methods. In 2022, the preparatory part led
to the development of a comprehensive field assessment and methods for assessing
several ESS. These methods were tested on the field and finetuned. During the summer of
2022, the field experts started conducting field mapping and sampling for ESS on locations in
Austria, Belgium, Bulgaria, Germany, Italy and Slovenia. The fieldwork continued in 2023 and
the first part of 2024. During the second half of 2024, the focus lay on the compilation of the
collected data in several comprehensive datasets. These datasets were all published on
Zenodo. The Data Management Plan (DMP) describes the data outputs and how and where
they have been stored. In 2024 and 2025, the datasets have been analysed, and several
scientific papers and reports have been in the making. Some of these papers have been
published already during the project implementation time, others are still in the process of
reviewal or to be submitted to a peer reviewed Journal. Moreover, a RS approach was
developed for the identification and delineation of old-growth. This method is suitable for
the identification of patches with high old-growth potential but should be complemented with
a field assessment for a conclusive identification.

To support the Europewide mapping of old-growth forests, the partners developed a method
to calculate the degree of old-growthness from data for the selected old-growth indicators
(European Commission 2023). This method, called the Adjusted Old-Growth Indicator (OGlad)
builds on the calculation of the Old-Growth Indicator (OGI) (Meyer 2021). To ensure the data
collection for the calculation of this index is feasible for all member states, a 'rapid assessment’
is proposed that allows to calculate the OGluwg from the data of only three indicators. Together
with the developed RS approach, the OGlqg allows for a timely mapping of old-growth forests
in Europe.

Life Prognoses also focused on awareness raising about the importance of old-growth
forests and their protection for a multitude of target groups. The awareness raising activities
for the broad public were conducted from the very beginning of the project and are continued
beyond the implementation time. Awareness raising focusing on European policy makers took
place during the second half of the project implementation time, through field trips, a
conference, a webinar, and a policy brief. The scientific partners participated in plenty of
scientific conferences to disseminate the results of their research in the European scientific
community.

The scientific, as well as the awareness-raising activities had their impact on a wide variety
of domains:

1 Atleast at 17 occasions the insights and results of the project were shared with policy-
makers at regional, national and European level.

1 8 scientific articles were drafted, of which 2 have been published in peer-reviewed
journals within the project implementation period.

1 5 scientific reports have been published.

1 At least 10 collaborations with partners outside of the project were established for
scientific purposes.

1 19 new datasets were created about the features of old-growth forests.

1 On at least 18 occasions the scientific insights of the project were communicated to
fellow scientists.

1 Atleast 1.711.255 people were reached through awareness-raising activities.

1 The project offered unique opportunities to enhance the quality and creativity of
awdareness-raising activities.

1 The project inspired the development of at least 9 new projects of which some have
started already.

1 751 partners outside of the project got involved for the development of the awareness
raising activities.



5. Introduction

The EU Green Deal and New Forestry Strategy state that by 2030, all primary and OGFs
located on EU territory should be strictly protected. When this resolution was made, no EU-
wide definition of OGF was available, and neither were there any EU-wide applicable
indicators to support the demarcation of OGFs.

The Life Prognoses Project was developed to address this deficit. Now the project is finalised,
a definition, a set of indicators and methods to identify and delineate OGFs have been
developed. Furthermore, the Life Prognoses Project effectively supported capacity building for
the implementation of strict protection for remaining OGFs. This capacity building was done
firstly, by scientific assessment of the added value of ESS in unmanaged forests compared to
managed forests, and, secondly, by awareness raising on the local level as well as on the EU
level. On a local level, different activities for a broad public were organised. A guideline for the
organisation of these activities was collected in the ‘Inspiration Book for Awareness Raising
about Old-Growth Forests’ which can be found in Annexe Error! Reference source not found..
On the EU level, stakeholders such as the national institutions responsible for the
implementation of protection, private owners, the forestry industry, and local communities
were assembled to discuss the implementation of strict protection in OGFs. The conclusions
of these discussions together with the results from the assessment of ESSs and identification
methods were formulated in a policy brief, which can be found in Annexe Error! Reference
source not found.. The results of the project regarding the identification of OGFs, ESS and
awareness raising were shared and discussed through a European webinar jointly organised
with the EUROPARC Federation.

The achievements and outcomes of the Life Prognoses Project provide the EU with important
knowledge and tools to support national governments in protecting their forests and ultimately
achieving the target of protecting all OGFs on EU territory. The results of the project will
therefore have a lasting impact on European biodiversity and forest conservation.

6. Technical Report

6.1.Technical progress, per Action
A.1.11 Definition of OGF

Status Completed

Responsible INBO

Partners ECO, CULS, UNIE, NW-FVA, UNITUS, MESP, UNIL

Foreseen start date 01/01/2021 Actual start date 01/01/2021

Foreseen end date 31/12/2021 Actual end date/anticipated 06/03/2022

end date
Conducted Activities

Activity Description Partners

Report on definition and INBO with feedback from The report gives an

criteria for OGFs UNITUS, NW-FVA, ECO, extensive overview of
MESP, UNIL, UNIE existing definitions of Primary

and OGF and suggests a set
of criteria and indicators for
the assessment of Old-
growth status, including
proposed threshold values
and methods to combine and
conclude different scoring
outcomes

Description of the action and progress
Definition, criteria and indicators



The project foresees the development of a document with definitions, criteria, indicators and
thresholds for old-growth beech forests. A preliminary definition and set of criteria were
finalized in June 2021 and sent for feedback to the partners. The revised version was sent
around for final feedback at the end of 2021, and published on the Prognoses website in March
2022 (see: https://lifeprognoses.eu/outputs-of-the-project/ )

The document gives an extensive overview of existing definitions of Primary and OGF and the
first proposal of a set of criteria and indicators for the assessment of OG status in beech
forests. Proposed threshold values and methods to combine and conclude different scoring
outcomes are included.

Upon request by DG Environment, the concept was presented to an expert group from the EU
Working Group on Nature and Forests on the 19th of July 2021. With a focus on the definition,
indicators and thresholds for primary and OGFs, feedback was given during the next meeting
of this expert group on the 5th of October 2021. The comments of several project partners and
members of the EU-WGFN expert group (UNITUS, NW-FVA, Dr. Laurent Larrieu...) were
incorporated in the revisions of the report. The draft of the document was presented and
elaborately discussed at the second working session of the SC meeting of PROGNOSES
(November 16th, 2021). The extensive report version of the document has been concluded at
the beginning of March 2022 and published on the website.

It has proven to be very relevant in the framework of the discussions within the EU WGNF and
the drawing of a guidance document on Primary and OGFs by DG Environment: ‘Commission
Guidelines for Defining, Mapping, Monitoring and Strictly Protecting EU Primary and Old-Growth
Forest'. It has proven to be very relevant in the framework of the discussions within the EU
WGNF and the drawing of a guidance document on Primary and OGFs by DG Environment:
‘Commission Guidelines for Defining, Mapping, Monitoring and Strictly Protecting EU Primary
and Old-Growth Forest'.

Extra: development of the adjusted Old-Growth Indicator (OGlag)

Additionally, we developed a method to calculate the level of old-growthness from data for
the EU indicators for beech-dominated forests. This method, named the ‘adjusted Old-Growth
Indicator' or 'OGlqd’, builds on the old-growth indicator (OGI) proposed by Meyer et al (2021). For
its development, we used a large dataset collected according to the field mapping approach
in ten forests across Europe included in the world heritage site 'Ancient and Primeval Beech
Forests of the Carpathians and Other Regions in Europe’. With this dataset the coverage of
the natural range of variability of beech old-growth forests could be improved significantly.
Also, the OGlw requires less data to assess old-growthness and thus is more broadly
applicable. The full-fledged field mapping approach, however, is rather labour-intensive. This
is a serious drawback to realise a timely mapping of all old-growth forests Europe-wide. To
accommodate the time limitation, we proposed key points for a 'rapid’ field assessment to
collect just as much data as to estimate the OGlag with sufficient accuracy. The development
of a plotless field survey is in progress. A draft of the manuscript of the paper describing these
scientific developments can be found in the Annexe Error! Reference source not found..

Extra: threshold values for old-growth ranges of the old-growth indicators

From the data for the nine primeval LIFE Prognoses test sites and data for three additional
German sites (total 12 primeval sites) we calculated robust threshold values for the old-growth
indicators. These threshold values are important to score the indicators and calculate the OGI
for a patch of potentially old-growth forest.

Modifications and difficulties

This output is considered of great importance and relevance, not only to the project but also
to the process of definition of primary and OGFs by the EU DG Environment. There has been
intensive interaction also with the Working Group on Nature and Forests and DG Environment.
The release of the first draft had been preponed to June/July to provide the necessary input
to the expert meeting of WGNF.

Furthermore, there was a strong interaction with other processes on the definition of OGF: the
JRC (Barredo et al. 2021 Mapping and assessment of primary and OGFs in Europe. JRC-report)
and the European Forest Institute (O'Brien et al. 2021. Protecting OGFs in Europe A review of
scientific evidence to inform policy implementation. EFl Report). This has strongly improved the

10



content of the document and delivered highly relevant input to the ongoing policy process. At
the same time, this resulted in more time spent on this WP than originally attributed, and some
delay in the final reporting.

The document is much more elaborate than originally envisaged and was therefore finalized
slightly behind schedule, in March 2022. This slight delay does not pose any difficulties to
subsequent tasks depending on its input. Action 2.05, the data collection on the field started
only in May 2022.

Output

Milestone Responsible partner Deadline Actual
completion

Preliminary definition INBO 31/08/2021 31/07/2021

and set of criteria

ready

The final version of the  INBO 31/12/2021 6/03/2022

set of criteria is ready

Deliverable Responsible partner Deadline Actual
completion

Report Vandekerkhove INBO 31/12/2021 06/03/2022

et al. 2022

Complementary actions outside LIFE
See above: interaction with the EU DG Environment, the JRC and the EU WGNF.

After LIFE Project Perspectives

The document was also published on the INBO website and has been, and continues to be,
downloaded since by both scientists and policy makers. The results of the report have been
presented at several scientific and policy conferences.
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A.1.12 Compilation of existing mapping products

Status Completed

Responsible INBO

Partners ECO, CULS, UNIE, UL

Foreseen start date 01/01/2021 Actual start date 01/01/2023
Foreseen end date 31/12/2022 Actual end date/anticipated  31/12/2023

end date

Modifications and difficulties

The original aim of the of the action was to compile a GIS database of existing maps of old
growth forests in Europe with a specific focus on Beech Forests. Sabatini et al (2018) have
done already a comprehensive work on the collection of different data sources and spatial
datasets. Together with the DG Environment and Joint Research Centre initiative (JRC) the
first database was updated and published in 2020 (Sabatini et al., 2020). A very similar
compilation of existing mapping exercises was performed by the JRC and incorporated in the
publication ‘Mapping and assessment of primary and OGFs in Europe’ (Barredo et al., 2021). In
concertation with DG Environment, this subtask was postponed to a later phase of the project,
to avoid redundant work. The time gained in 2021 was invested in the further elaboration of WP
A1.11. The original description of the task was altered and re-oriented towards the comparison
of the database with the field situation in a set of test sites.

Description of the action and progress
Evaluation of the JRC compiled database against detailed site maps.

The altered version of this action comprises the evaluation of the European Primary Forest
Database EPFD v2.0, which is the most comprehensive dataset on primary forests in Europe,
even if it still has knowledge gaps. We conducted a study to assess three aspects: first, the
extent of beech forests inclusion in the EPFD, second, the way in which the datasets were
recorded (remote sensing, field work, combination of both), and third, the precision of the
delimitation of the beech-forest polygons. The evaluation was made against the detailed site
maps of old-growth for the sites where the field sampling took place. The assessment
indicates that the polygons from the EPFD v2.0 dataset can only be used to a limited extent as
remote sensing reference data for old growth forests. The outcome of this action is a report
on the accuracy of the delineation of old-growth forests in the JRC mapping exercise. The
report describing the assessment and results can be found in Annexe Error! Reference
source not found. and is published on the INBO-publication portal:

https://purews.inbo.be/ws/portalfiles/portal /125132694 /LifePrognoses-
1.1 2 Compilation of existing datasets def.pdf

Output
Milestone Responsible Deadline Actual completion
partner
Compilation of existing  INBO 31/12/2021 Skipped and replaced by
mapping exercises: mapping of test sites
description and GIS-
layers
Evaluation of the INBO 31/12/2022 24/04/2025
existing mgppmg . Replaced by a confrontation of
exercises: description X . .
the test-site mappings with
and GlS-layers i . :
existing mapping exercises
Deliverable Responsible Deadline Actual completion
partner
Compilation of existing  INBO 31/12/2021 See above

mapping exercises:
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description and GIS-
layers

Evaluation of existing
maps, delivery of the
report

ECO

31/12/2022

01/04/2025
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A.1.13 Screening of Remote-Sensing-based mapping methods for OGF
Status Completed

Responsible JORE

Partners ECO, UNITUS, INBO

Foreseen start date 01/01/2021 Actual start date 01/01/2021

Foreseen end date 31/12/2021 Actual end date/anticipated 26/01/2022

end date
Conducted Activities

Activity Description Partners

Literature review JORE Literature review on the
application of RS techniques
for the mapping of OGFs

Submission manuscript JORE A manuscript of the analysis

of RS techniques was
submitted to a journal.

Description of the action and progress

In 2021, a thorough literature review is made on the application of RS for the identification and
mapping of primary and OGFs. Scientific search engines (Scopus, Web of Science) were
screened, and papers were selected to be analysed. The results of the analysis are compiled
in a scientific review paper that has been submitted to a peer-reviewed journal in January
2022.

Modifications and difficulties

The literature that specifically deals with the identification of OGFs through RS is scarce and
often still under development. However, many papers exist that cover the use of RS to quantify
specific features that are important indicators for sites with a high level of old-growthness.
These can be related to features at stand level (such as irregular canopy height and cover;
tree species composition, ...).

The authors (JORE) incorporated the feedback given during the SC in November 2021 in the
paper, as well as the remarks of the co-authors delivered by the end of December 2021.
Therefore, the submission of the manuscript to a peer-reviewed journal was delayed slightly.
Instead of submitting by the end of 2021, the manuscript was submitted on the 26™ of January
2022 to European Journal of Forest Research. Another reason for this delay is the fresh
publishing agreement between JORE and Springer Nature, which allows publication free of
charge, but only from the 1t of January 2022. This way JORE could save an amount of ca. 3.000
euros for APCs.

In February the manuscript was rejected by the journal due to changes in the journal's policy.
They suggested redirecting the manuscript to Environmental Modelling & Assessment (also
Springer). The paper was submitted there in April 2022. Reviews were received by the end of
July (maijor revision required). The revised version was submitted by the end of September,
and by the end of November a second review was received: one of the reviewers requested
some additional revisions.

The third and final revision has been submitted at the beginning of January 2023. The paper
was accepted and published in the journal on 19 May 2023. This final version of the paper can
be found in Annexe Error! Reference source not found..

Output
Milestone Responsible partner Deadline Actual
completion
RS review paper JORE 31/12/2021 26/01/2022

manuscript submitted




Deliverable Responsible partner Deadline Actual
completion
Published review paper JORE 31/12/2021 19/05/2023
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A.1.21 Field mapping and testing of indicators

Status Completed

Responsible ECO & INBO

Partners NPKA, INBO, NPCB, NW-FVA, UNITUS/NPAB, UL, CBRE

Foreseen start date The first Actual start date Last
trimester of trimester of
2022 2021

Foreseen end date 31/12/2022 Actual end date 31/10/2023

Conducted Activities

Activity Description Partners

Field trip for field protocol, SOFO, INBO, UNITUS, NPAB, In November 2021 the

Abruzzo, Italy ECO National Park Abruzzo was

visited to discuss the old-
growth indicators and field
protocol for collecting data in
the component parts located

in the park.
Field workshop for mapping SOFO, INBO, ECO, UNIL Testing parts of the field
protocol 1in Ljubljana, protocol and adjustment
Slovenia, March 2022
Field workshop for mapping INBO, UNITUS, ECO, NW- Testing parts of the field
protocol 2 in Kalkalpen, FVA, UNIL protocol and adjustment

Austria, June 2022

Field workshop for mapping SOFO, INBO, UNITUS, NPAB, Testing parts of the field
protocol 3 in Kellerwald, ECO, NW-FVA, UNIL protocol and adjustment
Germany, October 2022

Description of the action and progress

Following the first field workshop, the list of old-growth indicators (Action A.1.11) was finalized
and aligned with the methodology for inventory at the sampling-plot level. A form for the plot
inventory was drafted in December 2021. By April 2022, this information was consolidated into
a draft protocol, including a detailed description of a common minimum program for:

1 delineation of the test site and sampling units,
1 sample plot selection, and

1 descriptive parameters and measurement protocols for sampling at the plot level.

This sampling design was tested in the field in Slovenia (University Forest of Ljubliana) by
teams. from Austrig, Slovenia, and ltaly in March 2022. In June 2022, a final field discussion and
test took place in Kalkalpen National Park (partners from Austria, Germany, and Belgium). The
final draft version (vé.1) was distributed on 6 July 2022 among the partners for field use. After
incorporating minor adjustments, based on experiences in the field—particularly the field test
in Kellerwald, Germany (October 2022)—the protocol was finalized and published as an official
project output in June 2023. It is available through the INBO publication portal (DOI:
10.21436/inbor.97064651).

Preparation for Field mapping: selection and delineation of sampling plots

For each sampling site, plots were selected and delineated based on existing maps and
management plans. The sites in which the sampling took place are presented in Table 1.
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Table 1: Study sites: name (NP = National Park), country (ISO 3166-1 alpha-2 two-letter country codes),
latitude and longitude (decimal WGS84), region.

beech forest biogeographic
site country lat lon region region
Abruzzo NP IT 41.78 13.75 Central Mediterranean mediterranean
Central Balkan NP BG 42.74 24.77 Moesian-Balcanic alpine
Hainich NP DE 51.08 10.44 Subatlantic-Hercynic continental
Kalkalpen NP AT 48.22 13.79 Alpine alpine
Kellerwald NP DE 51.15 8.98 Subatlantic-Hercynic continental
Klenovsky Vepor SK 48.55 19.60 Carpathian continental
Krokar Sl 45.54 14.77 lllyrian alpine
Sinca forest RO 45.66 25.17 Carpathian continental
Sneznik Sl 45.57 14.47 lllyrian alpine
Sonian forest BE 50.75 4.42 Atlantic atlantic
Stara Planina BG 42.76 24.55 Moesian-Balcanic alpine
Uholka forest UA 23.70 48.31 Carpathian continental

Delineation of the field sampling plots

In most sites, the delineation of test areas (approx. 1,000 ha each) was finalized by the end of
2022. These were further subdivided into sampling units according to the protocol criteria
(species composition, stand age, management history, set-aside history, soil conditions).

For Slovenia, smaller sampling areas (100—200 ha) were selected within the SFR of SneZnik and
Krokar, and in the surrounding managed forest. Within these units, plots were selected
following the protocol or using existing systematic/random designs.

In Figure 1 to Figure 6, the delineated areas and field designs are shown for Sonian Forest,
Kalkalpen, Abruzzo, Central Balkan and Kellerwald.

Figure 1: Delineation of the study area for Sonian Forest (Belgium)
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Figure 2: Field sampling design Sonian Forest (Belgium): numbered plots = dendrometric sampling; blue
dots = additional soil sampling. Black thick line = delineation of the World Heritage component part. Yellow
= beech dominated; dense vertical dashing = old stands (>150y).

Figure 3: Delineation and field design Kalkalpen (Austria)
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Figure 4: Delineation and field design Abruzzo National Park (Italy)
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Figure 5: Delineation Central Balkan National Park (Bulgaria)
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Figure é: Delineation Kellerward-Edersee National Park (Germany)

Output

Milestone Responsible partner Deadline Actual
completion

Mapping guidelines for ECO 31/05/2022 01/04/2023

fieldwork ready

Training workshop of ECO 31/05/2022 31/05/2022

field experts in May

2022 according to the

mapping guideline

Fieldwork performed ECO 31/08/2022 31/08/2024%*

Delivery of digital result ECO 31/12/2022 31/012/2024

maps

* The delay to late summer 2023 was meant to allow for the sites of Chornohora and Hainich
to be included in the dataset. Most measurements in the other sites were completed by
December 2022. For Chornohora, however, this delay did not resolve the issues.

Deliverable Responsible partner Deadline Actual

completion
Delivery of digital result ECO 31/12/2022 31/12/2024
maps

Complementary actions outside LIFE

Additional datasets, not originally foreseen in the project, were made available by CULS for
the sites Klenovsky Vepor and Stara Planina. This is data from the REMOTE project. Any Mary
and Catalin Petritan also kindly provided data for Sinca forest. These datasets were also
transformed to the standard format of Prognoses and added to the full dataset.
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After LIFE Project Perspectives

The field mapping and assessment protocols that have been developed and extensively
tested during the project are also published open access on the INBO website and are
available for further application all over Europe in other sites and forests after the end of the
project (e.g. in all component parts of the UNESCO World Heritage Site (WHS)). This can become
an important tool for mapping and evaluation of the occurrence and quality of primary and
OGFs (especially beech forests) in Europe.
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A.1.22 Evaluation of existing datasets

Status Completed

Responsible ECO

Partners ECO

Foreseen start date 01/01/2022 Actual start date 01/08/2023
Foreseen end date 31/12/2022 Actual end date/anticipated  30/06/2025

end date

Description of the action and progress

This action compared the results of the field mapping and assessment (A.1.21) with the existing
primary and OGF maps for the selected areas. This allowed us to review the existing maps
and deliver the field data for the RS package (A1.23).

For the analysis, the EPFD, the polygon maps from forest management plans and the plot data
from the field survey (1.21) have been compiled in a database.

The data from the forest management plans need to be harmonized for the indicators
management type, age class, beech dominance, admixed species and canopy structure.

We intersected the GIS positions of the field plots with the EPFD polygons and the polygons
from the forest management plans. Based on the intersection we got a table with information
from the field survey, inclusion in the EPFD (yes/no) and the standardized classification of
management type and age class from the forest management plans. The Information on the
old-growthness index (OGI) was included for all plots, which have been included in a "stand”
by spatial-statistics (see paper on OGI). This table was statistically analysed, and a report
was prepared instead of a scientific paper. The report can be found in Annexe Error!
Reference source not found..

Modifications and difficulties

As the field assessment was still ongoing by the end of 2022, this action encountered some
delay. The work started in summer 2023, as soon as the field data and mapping results were
available.

In the analysis we got aware on several difficulties which lead to the decision to make only a
technical report instead of a scientific paper.

1.  Several information on management history and age class has been derived from the
forest management plans and was used in attributing the plot data from the field survey.
This has led to data that is not independent and a cross check between the field survey
and the forest management plans has limited significance.

2. Classification of old-growthness with the old-growth indicator (OGI) of Meyer et al. (2021)
is only possible for forest stands with a sufficient number of plots (minimum 10). In several
sites this minimum number was not available. EPDF polygons only partly overlapped with
the test sites of Prognoses. Uholka is completely included in the EPFD, and no managed
plots are available for comparison. In Kalkalpen the EPDF polygons only roughly represent
the very heterogeneous spatial pattern.

3. Several correlations did not show significant results, and deeper analysis would be
needed to find out the main drivers of the variability.

Output

Milestone Responsible partner Deadline Actual
completion

Data on the quality and ECO 31/08/2022 30/04/2025

accuracy of existing

maps delivered

Deliverable Responsible partner Deadline Actual
completion

Technical report ECO 31/12/2022 30/06/2025

instead of a scientific
publication on the
results
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A.1.23 Application of the RS approach

Status Completed

Responsible JORE

Partners

Foreseen start date 01/04/2022 Actual start date 01/12/2022
Foreseen end date 31/09/2023 Actual end date/anticipated 30/06/2025

end date

Description of the action and progress

Within this action, a RS approach was developed, tested and calibrated to distinguish young
and mature versus old-growth beech forest ecosystems. The methodology is based on the
results of the literature study in action 1.13. The 'ground truth data’ to calibrate and evaluate
the method is derived from (i) data collected by the partners for the individual sites and (i) the
data sampled in action 1.21. This subdivision was needed to provide independent validation
data. As these both data sets were becoming available approximately a year later than
planned, the timing of this action was had to be postponed too. As laid out in the proposal,
three sites in four bio-geographical regions of Europe were to be mapped. This is important
because we wanted to be as representative as possible. For the selection of sites, input data
availability played a major role in the selection process. A guestionnaire was sent to all
partners to assess the availability of both RS as well as in-situ data for this exercise. As
airborne LIDAR (ALS) is the most promising input data source, we selected two sites with
available LIDAR data: Sonian forest (BE, Atlantic region) and Kalkalpen National Park (AT, Alpine
region, see Figure A). To complete the site selection and to assess the reachable mapping
accuracy without ALS data, Abruzzo National Park (IT, mediterranean region) and Central
Balkan National Park (BG, Alpine region) were added to cover the variability of ecosystems. in
Europe.

Figure A: Location of study sites and available data

All input data (Sentinel-2 data, ALS data, digital elevation data) and reference data (age maps,
management maps, field assessments) were pre-processed for further classification.
Preprocessing steps included: reprojection to a common spatial projection system and
common spatial scale (10x10m in our case); atmospheric and topographic correction of satellite
data; translation of attributes to English and ensuring the correct meaning of various
attributes, etc. Next, input features were calculated: based on literature review, spectrdl,
temporal, topographic and textural features from Sentinel-2 as well as 3D features for ALS
data were prepared, altogether forming a set of 160 features. For the processing task itself,
the machine learning tool Random Forest Regression was employed. Feature importance
analysis revealed that in all test sites, elevation was the only feature consistently ranked within
the top eight most important variables. As expected, its influence was lowest in SOFO with
mainly flat terrain (rank 8 and 6 resp.), but much more important in mountainous areas: rank 6
for NPCB, rank 4 for NPAB and rank 3 in both cases of NPKA. In contrast, Sentinel-2 texture
metrics ranked very high for SOFO (all top 3 ranks for SOFO without ALS, rank 3 for SOFO with
ALS) and NPAB (ranks 3, 5 and 6). So it seems. that texture is not equally important in different
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