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Executive Summary

Milestone M3 outlines the selection process for high intensity sites used for below-ground
analysis (HIS-below) in Task 2.2 of Work Package 2 (WP2) and Task 3.2 of Work Package 3
(WP3). Additionally, the document includes sites with incomplete data, which were identified
through a review of existing literature.

The HIS-below lists were derived from gap analyses of existing data and ecological gradients
(see Milestone 1). Due to varying data availability, each WP conducted separate gap analyses
following defined selection protocols to ensure best potential representativeness.

In the Description of the Action (DoA), we anticipated 200 HIS-below for WP2 to represent
the maijority of European forests in terms of forest type categories, soil conditions and time
since abandonment (TSA - see project glossary). At the end of 2024, 185 were selected, with
a broad distribution across the main European ecoregions as defined in Milestone 1. We had
to await feedback from external institutions, which enabled us to select the remaining 15 HIS-
below and ensure optimal representativeness. Additionally, a pool of back-up sites guaranteed
that we would meet our objective of 200 HIS-below. In the beginning of 2025 we achieved the
final selection of 200 HIS-below for WP2.

In WP3, the project proposal committed to 50 HIS-below. Following an extensive literature
review, we identified 665 sites that meet the minimum requirements for belowground data
and these sites will be used in modelling. However, since they only contain information on
organic carbon (C) content and not on belowground biodiversity, they have not been
considered HIS-below, which require both types of information. In this document, we present
detailed information on 95 HIS-below, with an additional 35 sites provided as back-up.

Within HIS-below, soil sampling will be conducted according to an approved soil sampling
protocol, ensuring harmonization across WPs and facilitating effective modelling within Tasks
2.3. and 3.3. Thus, an integral part of this Milestone is the Soil Sampling Protocol, which is
publicly available on the WILDCARD website (link). This document outlines the approved data
collection methods and is essential for the successful analysis of belowground C stocks and
biodiversity. Soil data will be collected using an ArcGIS-based application, “Survey 123,
ensuring an efficient, digital, consistent and comprehensive data collection process.

Some of the final HIS-below will be sampled by WILDCARD project teams, while the rest will
be completed in collaboration with external organisations (external service provider, see DoA).
Service contracts will be used to define and formalise data ownership and data submission.

Keywords

Soil sampling; site selection; gap analysis; representativeness; chronosequences;
belowground carbon; soil microbial biodiversity.


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/glossary/
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.2_FINAL_noQR.pdf
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1. Introduction

The WILDCARD project investigates the effects of rewilding in formerly managed forests
(‘proforestation’) and on abandoned agricultural land (‘afforestation’) on carbon (C) storage
and biodiversity. This approach is applied across various European ecoregions and along
selected ecological and climatic gradients. To ensure o effectiveness and spatial/ecological
coverage (see Milestone 1), we performed gap analyses to select the so-called High Intensity
Sites (HIS), where additional sampling activities are carried out. Specifically, at HIS-above,
the focus is on characterizing forest structure using terrestrial laser scanning (TLS) and/or
unoccupied aerial laser scanning (ULS), and examining its links to biodiversity. At HIS-below,
the sampling includes chemical and physical soil analysis, as well as eDNA sampling from the
mineral soil and forest floor. To optimize resource use and ensure as complete datasets as
possible for the same sites, the WPs has aimed to align the two types of HIS wherever feasible.

In the project proposal, Work Package 2 (WP2) assumed the existence of at least 500 suitable
sites (see DoA and Deliverable 2.1) with aboveground (mainly tree census) data already
collected and at least 200 suitable HIS-below, where soil data could be collected (Figure 1).

In Work Package 3 (WP3), we predicted that existing dendrometric data (of various structures)
are available for 26 chronosequences and from over 100 sites (see DoA and Deliverable 3.1).
This data serves as the foundation for selecting HIS-below in WP3. Additionally, WP3 partners
have committed to collecting detailed harmonized soil C and microbial diversity data on at
least 50 HIS-below.

This document presents the final HIS-below selection for the next belowground data collection.
Due to differences in data availability between WP2 and WP3, the HIS-below selection
process varied accordingly. While WP2 has used an extensive database from EuFoRla
(European Forest Reserves Initiative) as a starting point for site selection, WP3 has primarily
relied on literature review and the establishment of new sampling sites. Gap analyses were
conducted for each WP. Based on the location and complexity of the available data, HIS-
below were chosen to address geographical and/or ecological gaps. Selection criteria included
ecoregion, forest type category and soil type. The overall approach to data acquisition is
illustrated in Figure 1.
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Figure 1 - General approach followed to collect data across experimental sites in WP2 and WP3.


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
https://www.wsl.ch/de/projekte/euforia/
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2. High intensity sites belowground (HIS-below) selection
2.1 Proforestation — Workpackage 2

Within WP2, we committed to selecting 200 HIS-below with existing dendrometric data. These
sites must meet several minimum requirements (see 2.1.1) and represent a well-balanced
subset of the main European forest type categories, soil conditions and time since
abandonment (TSA) classes. These prerequisites are incorporated into the selection criteria
(see 2.1.2), while the goal is of maximizing geographical distribution.

The selection process followed a step-by-step approach:

1. Internal: HIS selection within WILDCARD partners (WP2)
2. External: HIS selection within EuFoRIA network members
o Committed partners
o Potential partners showing interest
3. Identification of remaining gaps

The interest of external partners was gathered through a dedicated survey, which served as
the foundation for external HIS-below selection (see Section 2.1.3).

2.1.1 Minimum selection criteria

Permission/possibility to take soil samples

A HIS-below was selected only if soil sampling could be conducted at the site. Sites were
excluded if soil sampling was not permitted or permits were difficult to obtain. Similarly, sites
that were inaccessible with soil-sampling equipment were excluded. Permission was obtained
for various activities, including site access, soil sample collection, and the transporting and
analysis of samples for scientific purposes. The equipment and permits required for soil
sampling are outlined in the soil sampling protocol V4.2 (link).

Basic site requirements are met.

A site is defined as a relatively homogeneous study area in terms of forest type, soil
conditions, eco-gradients and TSA. Sites must be large enough to accommodate all types of
sampling (for soil, sampling area must be at least 50x50m). Basic dendrometric data,
including the amount of lying dead wood, should be available and up to date (i.e., last survey
<5 years ago) or will be collected within the project’s timeframe. Dendrometric sampling must
cover a sufficient area to provide reliable local estimates of the site, either by covering an
area of more than 0.5 ha for large core areas or a minimum of five sampling plots of 500 m?
for a network of statistical sample plots. While the availability of existing biodiversity data at
the site is preferred, it is not a requirement.


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.2_FINAL_noQR.pdf
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2.1.2 Selection criteria

All sites that met the minimum requirements were selected as potential HIS-below. To ensure
the final selection is representative of most European forests and supports a balanced
statistical design, sites were grouped according to three selection criteria:

o Forest type categories
e Soil conditions
e Time since abandonment class

While grouping the sites is crucial for creating a balanced and representative sampling
scheme, continuous variables will be used in statistical models wherever possible and
appropriate.

Forest type categories

The European Environment Agency (EEA) identified 14 European forest type categories (link),
further subdivided into 76 forest types (EEA, 2007). These categories serve as a ‘summary
result’ of various factors, such as environmental conditions (e.g., climate, altitude, soil fertility
and groundwater tables) and management history.

To ensure a balanced statistical design that represents forest type categories, soil conditions
and TSA, it was not feasible to include all possible combinations of the 14 forest type
categories within our 200 HIS-below. Therefore, we decided to focus on the most common
and widespread forest type categories in Europe, while also covering multiple biogeographical
regions (see Table 1and Appendix A).

This approach resulted in four clustered forest type categories for WP2: Alpine coniferous
forest (Forest type category 3), Beech Forest (Forest type category 6), Mountainous beech
forest (Forest type category 7) and Oak mixed forest (Forest type categories 4, 5 and 8). Our
goal was to select approximately 50 HIS-below for each clustered category (see Table 1
below).

Table 1. Clustered forest type categories included in the HIS-below selection for WP2, showing the number of
sites already selected by WILDCARD project partners compared to the target number of sites in a perfectly
balanced design (50).

Alpine coniferous forest 13/50
Beech forest 40/50
Mountainous beech forest 17/50
Oak mixed forest 26/50

Soil conditions

Soil conditions at a site significantly impact on its carbon-carrying capacity (CCC), influencing
both aboveground (e.g., productivity, canopy height) and belowground stocks (e.g., organic
matter incorporation, moisture content, water-table, clay content, etc.). While the aboveground
site condition are generally summarized within forest type category, for HIS-below, it is crucial
to directly include soil characteristics, even if in a simplified form.

The World Reference Base for Soil Resources (WRB) is an international soil classification
system (IUSS Working Group WRB, 2022). Soils can first be assigned to a Reference Soil
Group (RSG) based on a set of diagnostic horizons, properties and materials that can be

6


https://www.eea.europa.eu/publications/technical_report_2006_9
https://www.fao.org/soils-portal/data-hub/soil-classification/world-reference-base/en/
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observed. Each of the 32 RSG’s can then be further classified with one or more qualifiers.
Including all 32 RSGs while maintaining a balanced statistical design with adequate replicates
was not feasible. Additionally, further qualifiers were necessary to obtain sufficient information
on soil moisture content and soil fertility.

Therefore, we adopted a more pragmatic approach, drawing on the experience of project
partners (Table 2). We classified the soils into six types: Dry and nutrient rich (Eutric = pH
water >5), Dry and nutrient poor (Dystric = pH water <5), Mesic and nutrient rich, Mesic and
nutrient poor, Wet/Waterlogged and nutrient rich and Wet/Waterlogged and nutrient poor.

The following guidelines were used to distinguish between dry, mesic and wet or waterlogged
forest soils:

o Wet/Waterlogged: The groundwater table is close to or at ground surface level for most
of the year (ESD-category 4: Within 40 cm for >11 months).

e Mesic: The groundwater table is within reach of most of the roots and/or there is a good
water retention in the soil. Drought stress is only observed after several months with
litle or no precipitation during the growing season (ESD-categories 2 and 3:
Groundwater within 80 cm for >3 months, but not within 40 cm for >11 months).

e Dry: The groundwater table is out of reach of most of the roots during most of the
growing season and soils have a limited water retention capacity. This water regime is
leading to signs of drought stress during longer periods without precipitation (ESD-
category 1: groundwater not within 80 cm for >3 months, nor within 40 cm of the ground
surface for > 1 month).

Table 2. Soil conditions covered by the HIS-below selection in WP2, showing the number of sites already
selected by project partners compared to the target number of sites in a perfectly balanced design (33).

Dry 4/33 3/33
Mesic 36/33 39/33
Wet/Waterlogged 7/33 7/33

Time since abandonment

The main objectives of several tasks in WP2 are closely linked to TSA. Therefore, it is crucial
to cover and balance the wide range of TSA values in this category (Table 3). Recently
abandoned sites can be closely related to managed sites, while primeval forests represent the
theoretical dynamic equilibrium that sites would reach over time without significant human
disturbances. The TSA classes shown in Table 3 were defined to ensure that a sufficient and
reasonable number of TSA stages are represented. For subsequent analyses, a continuum of
TSA values will be used.

Table 3. Time since abandonment classes covered by the HIS selection in WP2, with the number of sites already
selected from project partners compared to the number of sites in a perfectly balanced design (50).

0-30 years 24/50
30-60 years 49/50
60-100 years 17/50
Primary 6/50
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Representativeness

To assure a balanced statistical design, sites were assigned to specific combinations of forest
type category, soil type and TSA class. For each combination, we aimed to include at least
two sites. Additionally, the inclusion of a limited number of sites with high intrinsic value was
allowed, even if these sites did not belong to one of the aforementioned combinations.

2.1.3 Survey on interested external partners

To assess external interest in HIS-below selection, a survey was created and distributed to
EuFoRla members as  well as other potential external contributors.
(https://www.soscisurvey.de/WILDCARD/). The survey gathered input on existing
dendrometric and biodiversity data, the availability of remote sensing data and minimum
requirements for soil sampling activities. In total, more than 20 institutions responded,
expressing interest in contributing to the HIS-below network.

2.2 Rewilding of abandoned agricultural lands — Workpackage 3

2.2.1 Metadata analysis of the existing studies on the belowground C

One of the aims of the WILDCARD project is to study the effects of rewilding of abandoned
agricultural areas and its benefits on the soil C sequestration at EU scale. In this context, our
goal was to conduct a systematic review of the current knowledge on C sequestration in
abandoned agricultural lands left to undergo spontaneous succession (referred to as
rewilding) over several decades (Figure 2). Additionally, based on our literature review of
various ecological and environmental variables, we highlight the European regions where
information is lacking, preventing us from obtaining a comprehensive understanding of all the
factors influencing C sequestration.

Site selection and gap analysis followed a strategic and phased approach to identify suitable
sites for rewilding decisions and conservation. In Round 1, site selection was driven by expert
knowledge with research teams leveraging their deep understanding of local history (including
historical maps), ecosystem dynamics, structure, and geographic conditions to identify areas
of interest. The sites selected in the first round are typically in the country and ecoregion where
the respective team is located. Round 2, in contrast, was more data-driven, refining the site
selection process by incorporating published data and findings from the first round, while
broadening the ecological and geographical scope. Specifically, the rewilding process was
structured using criteria based on the Corine Land Cover classifications established in WP1,
ensuring that selected sites align with predefined land cover types and ecological goals. This
multilevel process ensures that site selection is both informed by local expertise while being
grounded in robust, spatially explicit data.


https://www.soscisurvey.de/WILDCARD/
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Figure 2. Location of existing data (from before 2024) and new data (after 2024) for both aboveground and

belowground sites across Europe.

2.2.2 Minimum data structure requirement

Table 4 outlines the potential data sources used to delineate and create an existing
belowground C database across Europe for the WILDCARD project. The minimum data

requirement for the inclusion in the study were:

i. approximate location
ii. time since abandonment
iii. carbon analysis method
iv.  determined soil organic C content (i.e., later standardized in MgC ha™)
v.  known soil depth that was analysed.
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The “Distribution of the Previous Studies” map provides a generalized division based on the
political boundaries of European countries, splitting the continent into five biogeographical
regions. While this map highlights regional studies, it lacks the resolution and comprehensive
view required to assess the effect of rewilding abandoned agricultural lands and analyse
ecological gradients across Europe. To effectively evaluate soil organic carbon (SOC)
dynamics along with environmental factors in abandoned agricultural lands on a continental
scale, it is essential to identify key areas where rewilding can have the greatest impact on
climate, biodiversity, society, and the accumulation of belowground C. Therefore, for the
WILDCARD project, we selected studies focused exclusively on assessing naturally rewilding
processes and SOC dynamics in agricultural lands and grasslands across Europe. The
following key environmental variables were used to create an existing database: soil depth
intervals, SOC determination methods (e.g., elemental analyser, or chemical determination
methods), SOC stocks (Mg C ha™), lithology, soil type, mean annual precipitation and
temperature, altitude, slope, and aspect.

Table 4. Data sources used to create the existing belowground carbon database across Europe

Biogeographic Biogeographic regions,

regions in Europe | Europe 2016, version 1. EEA 2016 EEA
Web of Science Blbllographlg database of WOS Clarivate
and scholarly articles

Source-neutral abstract and The academic

Scopus citation database Scopus publisher Elsevier
The International
Soil carbon sequestration https://pure.iia | Institute for Applied
Bell (2021) following agricultural land sa.ac.at/id/epri | Systems Analysis
abandonment in the EU nt/17472/ (HASA), YSSP

report

Afforestation effects on SOC
Barcena et al., in former cropland: oak and
2014 spruce chronosequences
resampled after 13 years

http://dx.doi.or i
http://dx.doi.or WILEY online

g/10.1111/geb | o
12608 ry

2.2.3 Literature review - selection criteria of published studies

In June 2024, we conducted a search for studies investigating abandoned agricultural lands
in Europe. The minimal data required for inclusion were the availability of SOC stock data and
the corresponding TSA. We searched for studies in two online databases: Web of Science
Core Collection and Scopus, without any restriction on publication year and language. The
following string of keywords, combined with Boolean operators and using the “topic” search
option in the Web of Science platform (along with the “TS=" code, which includes titles,
abstracts and keywords), was used:

"soil organic carbon" OR "SOC" OR "soil carbon" AND "abandon*" OR "abandoned
land" OR "land abandonment" OR "former agricultural land" OR "post-agriculture” AND
"Europe*" OR "European Union" OR "EU" OR "Germany" OR "France" OR "Spain" OR
"ltaly" OR "United Kingdom" OR "Poland" OR "Netherlands" OR "Sweden" OR
"Norway" OR "Denmark" OR "Finland" OR "Greece" OR "Portugal" OR "Austria" OR
"Switzerland" OR "Czech Republic" OR "Hungary" OR "Ireland" OR "Belgium" OR
"Romania" OR "Bulgaria" OR "Croatia" OR "Slovakia" OR "Slovenia" OR "Lithuania"

10
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OR "Latvia" OR "Estonia" OR "Luxembourg" OR "Cyprus" OR "Malta" OR "Bosnia &
Hercegovina" OR "Ukraine" OR "Russia" OR "Serbia" OR " Albania" OR "Belarus".

Additionally, we identified several studies within a review paper focused on the same topic for
Northern Europe (Barcena et al., 2014) and the YSSP report of the International Institute for
Applies Systems Analysis by Bell et al. (2021) (link; Table 4).

As a result of the platform search, we retrieved 196 and 197 manuscripts from the Web of
Science Core collection and Scopus, respectively, which were then filtered through several
steps. First, we removed duplicates from different sources. Second, we carefully reviewed the
titles, abstracts, and main text of over 200 manuscripts, discarding those that lacked
information on both the SOC stock and the year of abandonment. Third, we focused on
identifying studies that specifically examined agricultural abandoned lands without human
activities after abandonment (i.e., natural successional, afforestation). This process led to the
exclusion of studies that assessed soil characteristics in areas where activities such as
mowing, tillage, or artificial afforestation with young trees had continued post-abandonment.
Additionally, we ensured that all included studies had data from either a control site (i.e.,
cropland or grassland or a site abandoned within the last decade), to maintain consistency in
subsequent SOC change calculations. Finally, we confirmed that all studies included SOC
stock measurement from at least the first 10 cm of the soil depth and beyond. All manuscripts
were double-checked for quality, ensuring a standardized screening process. This thorough
review resulted in 36 studies that met our criteria (Table A2) for a total of 267 sites across
Europe that met the minimum requirements for belowground C data and will be used in
subsequent modelling as part of the WILDCARD project.

Gap analysis method

The number of studies focusing on the SOC change over TSA was relatively low, especially
for some biogeographical regions such as Boreal, Atlantic, and Pannonian regions (Figure 3).
To identify future sampling sites crucial for obtaining a comprehensive and accurate
understanding these effects, we conducted a gap analysis to assess where informative SOC
data were still lacking across environmental gradients within Europe.

11
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Figure 3. Map of Europe illustrating all the sites identified through the literature screening, along with their
distribution across different biogeographical regions, referred to as ecoregions in the project. Only the ecoregions
designated in Milestone 1 are highlighted on the map. The study sites are categorized based on the type of
agricultural land use prior to abandonment. Some points on the map represent multiple adjacent sampling sites.
However, since the exact coordinates of these sites were not provided in the studies, each group of sites is
represented by a single central point.

We created a raster of the recently abandoned croplands and grasslands by comparing the
changes in agricultural areas abandoned between 2000 and 2018. The raster was derived
from CORINE Land Cover raster layer and created in two steps. In the first step, absolute
abandonment was identified by selecting pixels that were classified as agricultural land use in
2000 (all classes under ‘2. Agricultural areas’ in CORINE Land Cover classes, including arable
lands, permanent crops, pastures, and heterogenous agricultural areas), and had transitioned
to a (semi-) natural land cover in 2018 (all classes under ‘3. Forest and seminatural areas’, ‘4.
Wetlands’, and ‘5. Water bodies’). In the second step, relative abandonment was calculated
by dividing absolute abandonment by the area of cropland in 2000. This relative abandonment
metric represents the intensity of abandonment processes in a given region. The final raster
had data about the relative abandonment of each 1 km? grid cell, indicating the percentage of
abandoned cropland/grassland in that area. The analysis was conducted by the WP1 team,
with its setup, results, and interpretation discussed between WP1 and WP3, as well as at the
level of the Scientific and Technical Board (STC). The detailed results of the analysis are
presented in the Milestone 4 (‘Preliminary Scenarios of Potentially Available Land for
Rewilding Due to Agricultural Abandonment and Set-Aside Forests’). In the context of this
milestone, the assessment of the rewilding process provides an important ecological and
geographical framework for gap analysis.

We acknowledge that these abandoned croplands and grasslands are relatively newly
abandoned to the time required for forest to grow. However, we assumed that older
abandoned areas, with a longer TSA, are likely located near these recently abandoned areas.
Often, newly abandoned areas expand into previously abandoned ones. This output is
intended to provide an ecological framework for understanding the overgrowth of abandoned
agricultural land. Furthermore, we recognize limitations of CORINE land cover products in
identifying land use change and we must account for misclassifications. Nevertheless, the
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overall hotspots of land abandonment are considered to be accurately identified by this
method (see also Milestone 4).

The number of grid cells containing abandoned cropland and grassland exceeded 1,136,000.
To compare this dataset with the 267 points obtained from the literature review, we reduced
the sample size of grids while ensuring they still represented most of the Europe. When
visualizing the relative abandonment on a histogram, we found that most of the data was below
10% of the relative abandonment per 1 km? grid cell (i.e., less than 10 hectares). All cells with
a small percentage of abandoned land were removed from further gap analysis. Sampling
sites are likely to be found in areas with a larger percentage of abandoned land per 1 km?,
even if fragmented. Additionally, smaller cells with less abandoned land might only represent
border areas around larger patches. Larger sites, on the other hand, offer a better chance of
having areas abandoned at different times, facilitating the creation of chronosequences for
future studies. Moreover, larger sites provide sufficient space to standardized measurements
that are less influenced by edge effects from surrounding landscapes (Riutta et al., 2016;
Cardelus et al., 2020). After applying this filtering process, only 18.5% of the grid cells
remained, but these covered 70.8% of the total abandoned area and were distributed across
Europe. Despite this reduction, the dataset was still substantial, with over 210,000 grid cells.
To make the results more visible and improve the representation of gradients in the
generalized additive model (GAM), we randomly subsampled 10% of the filtered dataset,
allowing cleared visualization on the map.

After obtaining the smaller dataset, we merged the coordinates of the abandoned grid cells
with those of our data. We added a new column where the abandoned grid cells were assigned
a value of 1, while the cells in our dataset were given a value of 0. This approach allowed use
to create a response variable that we could use for the GAM analysis, enabling us to predict
the probability of having sufficient data across different environmental gradients.

The next step involved obtaining common environmental variables (EVs) related to soil and
the environment that are available across most of the European territory. We calculated raster
layers for the following five EVs: average annual temperature, average annual precipitation,
elevation, slope, soil pH and cation exchange capacity. Climate data were sourced from the
downscaled Chelsa dataset (Karger et al., 2017), while soil data were derived from Ballabio
et al (2019). These datasets were projected and resampled to the common 1 km? grid. Using
the created rasters, we extracted the observations for each of the EV based on the coordinates
of our sampling sites and the coordinates of the abandoned areas. In this way we obtained
the exact values for all the EVs in all coordinates we wanted to compare. These EVs were
then used as explanatory variables in our model.

We performed all data preparation and analyses using R version 4.3.3 (R-core team, 2024).
Our goal was to examine the probability changes between our dataset and the dataset of
abandoned croplands/grasslands based on the EV gradients. To achieve this, we calculated
GAM models with quasibinomial error structure using the mgcv package (Wood et al. 2017)
as the data exhibited under-dispersion (Pekar and Brabec, 2019). Each of the five models
differentiated only in the explanatory variable, which was one of the EVs. This approach
allowed us to estimate the probability of data gaps across the EV gradients. The probability
was derived from each model by running the ‘predict()’ function with argument ‘type =

“response”.

We then selected an arbitrary probability threshold for identifying key coordinates, primarily
based on best data visualization. We needed to balance covering most of Europe while also
highlighting areas that are critical for future sampling. Despite two rounds of data reduction,
the dataset from abandoned croplands still contained 79 times more observations than our
dataset (21,027 vs 267 observations). As a result, the probabilities of data gaps were
consistently above 95% across the entire EV gradient. After testing various thresholds and
visualizing the results on the map, we chose a 99% threshold to eliminate all coordinates
below this value, considering them unimportant. Even with this high threshold, we retained
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between 6,000 to 11,000 important coordinates for each of the five GAM models. This filtering
process was performed for each GAM model separately, and the resulting coordinates were
then combined into a single data frame.

The identical coordinates obtained from the individual models were grouped together, and
their frequency of occurrence was summarized in a column labelled 'importance level.' The
importance level was defined as the number of times a coordinate exceeded the 99%
probability threshold, ranging from 1 to 5, corresponding to the five models. For example, if
the importance level is 3, it means that the coordinate passed the probability threshold in 3
out of the 5 models (i.e., in three different EVs). The more frequently a coordinate surpasses
the threshold across the models, the more crucial it becomes for future sampling. The final set
of important coordinates was then visualized on a map of Europe sourced from the
EUROSTAT website (link).

For data preparation, we used the dplyr package version 1.1.4 (Wickham et al., 2023). For
visualizing the probability plots, we used ggplot2 version 3.5.1 (Wickham, 2016). To visualize
the important abandoned areas, we utilized tmappackage version 3.3.4 (Tennekes, 2018),
along with the terra package version 1.7.78 (Hijmas, 2024) to transform the coordinates into
shape files.

Gap analysis results

Figure 4 illustrates areas of abandoned croplands in Europe from 2000 to 2018. Each dot
represents a 1 km? patch of abandoned land, enlarged for better visibility. The colour of each
dot indicates its significance as a potential future sampling site, based on the number of
environmental gradients for which data is currently lacking:

e Dark blue dots represent areas with no missing data, indicating lower importance.

e Light blue to green shades corresponds to areas missing one to two environmental
gradients, marking medium importance.

¢ Yellow-to-orange shades represent areas missing three to four gradients, highlighting
higher importance.

e The red dots represent the areas of highest importance, with five environmental
gradients missing.

This visual gradient helps to identify regions where additional data collection should be
prioritized to improve environmental gradient coverage across Europe.
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Importance

Figure 4. Map of Europe highlighting areas of abandoned croplands that were left fallow between 2000 and 2018.
Each dot represents an abandoned area, coloured according to its importance for future sampling. The dots are
categorized based on the number of environmental gradients with missing data, ranging from least to most
important (corresponding to the absence of one to five environmental gradients). For better visualization, the dots
on the map have been enlarged and do not reflect the original size of the 1 km? patches of abandoned land
extracted from the CORINE Land Cover raster layers, as the actual areas are much smaller.
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3. Description of selected sites

3.1 Proforestation — Workpackage 2
3.1.1 Phase 1: Internal selection (WILDCARD partners)

Initially, each project partner was asked to select HIS-below, taking into account the minimum
criteria, the selection criteria, the optimal sampling design and the number of HIS-below
originally estimated for their organisation. As a result, 103 HIS-below were selected (see
Table 5 and Appendix C). This preliminary selection showed an overrepresentation of certain
combinations, particularly beech forests with mesic soil conditions (Table 5). The
overrepresentation of a specific combination can be attributed to ecological tolerance of the
dominant tree species to abiotic conditions. However, this overrepresentation should not
obstruct the representative selection of other combinations. Furthermore, suitable sites from
external partners could be used to replace those in this preliminary selection.

Based on the results of WILDCARD Deliverable 2.1 (‘Pilot aboveground dataset) and data
from the ICP Forests level | plots, we assessed the ecological relevance of each combination
of Forest type category and soil type. We established three classes: ‘Negligible occurrence
expected’, ‘Moderate occurrence expected’ and ‘High occurrence expected’ (Table 5). These
classes indicate the importance of addressing each gap. Combinations classified as ‘High
occurrence expected’ are considered the most critical to fill.

As shown in Table 3 and Table 5, primary forests - and by extension, forest reserves with a
long history of non-management - are relatively rare in Europe. For the WILDCARD project, it
is essential to include a sufficient proportion of sites that have been set aside for extended
periods.

Currently, the selection from WILDCARD partners contains a significantly higher number of
beech forests compared to the other forest types (Table 5). Alpine forest sites are notably
underrepresented and mesic sites are more common in the selection than dry or wet sites
(Table 5). In the second phase, involving external partners, we aim to fill the remaining gaps
to enhance the balance and representativeness of the site selection.
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dark green = high occurrence.
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Table 5. Selection of HIS-below in phase 1, with sites only from WILDCARD partners. The colours indicate the
expected prevalence of certain combinations: white = negligible occurrence; light green = moderate occurrence;
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30-60
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>100 and
primary

Alpine coniferous
forest

dry + nutrient poor

dry + nutrient rich

mesic+ nutrient poor

mesic + nutrient rich
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wet + nutrient rich
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dry + nutrient poor
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mesic+ nutrient poor
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Mountainous beech
forest

dry + nutrient poor

dry + nutrient rich

mesic+ nutrient poor

mesic + nutrient rich

wet + nutrient poor

wet + nutrient rich

Oak mixed forests

dry + nutrient poor

dry + nutrient rich

mesic+ nutrient poor

mesic + nutrient rich

wet + nutrient poor

Specific sites of
great interest*

wet + nutrient rich
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(7 suggestions)

*The selection scheme permits the inclusion of a limited number of sites that do not fall within a defined class
combination, provided there is a well-substantiated justification (e.g., a long history of forest monitoring).
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Figure 5. EEA European Biogeographical regions covered by HIS-below selection from WILDCARD partners
(phase one). Coloured dots represent HIS-below that will be sampled by WILDCARD partner institutes. The
numbers in the legend indicate the number of HIS-below assigned to each institute.

For the HIS-below selection, we chose not to directly consider ecoregions but instead we
focused on including forest type categories found in Atlantic, Alpine, Continental, and
Mediterranean regions.

After phase one (internal selection), the Continental region was well-represented, while the
Mediterranean region was absent (Figure 5). Sites from Alpine and Atlantic regions were
included but were still underrepresented in terms of numbers.

3.1.2 Phase 2: Gap filling strategy

External partner organisations have unmanaged forest monitoring sites that could significantly
contribute to the project. These sites will fill the key gaps in our selection scheme now that the
internal selection process has been completed. To reach a total of 200 HIS-below for WP2,
approximately 100 external sites are needed. To secure these sites, we reached out to
external organisations through networks like EuFoRla.

During the EuFoRIa meeting in Slovakia in July 2024, the project objectives were presented
for the first time. In an online follow-up in October 2024, more details on the research plan,
specifically linked to the HIS-below, and information on the soil survey protocol were shared.
Potential partners were then asked to complete a survey indicating their interest in
participating in the action and providing details about their sites (see 2.1.3). In November 2024
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they were invited to a meeting where the soil sampling protocol was presented in a greater
detail.

External organisations that expressed interest in participating in WP2 HIS-below sampling
were asked to add their sites to the WILDCARD metadata table which was communicated
through an online workshop on November 18", Currently, some external organisations have
shown interest in participating in soil sampling, leading to more than 300 potential HIS-below
from. A selection process for these sites has been carried out to fill the gaps in the internal
HIS-below list (see Table 6). Once a pre-selection of the available sites was performed by
WILDCARD partners, the relevant institutes have been contacted for gathering more
information on the site(s) and confirmation about the interest in participating in soil sampling.

Table 6. Selection of HIS-below from WILDCARD partners (black text) and the pool of potential external HIS-
below that fit the selection criteria (red text). Shading colours indicate the prevalence of specific combinations:
white = negligible occurrence expected; light green = moderate occurrence expected; dark green = high
occurrence expected.

0-30| 30-60 | 60-100 >1Q0 and
primary
Alpine coniferous forest | dry + nutrient poor 0 0 0 0
dry + nutrient rich 0 1 1 0
mesic+ nutrientpoor [2+4( 4 +6 1 +1 32
mesic + nutrient rich 3 5 2 1+6
wet + nutrient poor 2 1 0 0
wet + nutrient rich 0 1 0 1
Beech forest dry + nutrient poor 0 0 0 0
dry + nutrient rich 0 U F2 0 0
mesic+ nutrient poor (4 + 1] 9+ 13 4+3 1
mesic + nutrient rich 4 | 12+23 | 1+12 1
wet + nutrient poor 0 0 1 1
wet + nutrient rich 0 1 0 0
Mountainous beech
forest dry + nutrient poor 0 0 0 0
dry + nutrient rich 0 0 0 0
mesic+ nutrient poor 6 3+6 2+1 1+20
mesic + nutrient rich 2 3+7 3 1+23
wet + nutrient poor 0 0 0 1
wet + nutrient rich 0 1 0 0
Oak mixed forests dry + nutrient poor 1 1 1 1
dry + nutrient rich 1 2 1+3 1
mesic+ nutrient poor 1 3+4 0 0
mesic + nutrient rich 3 5+8 1+2 1
wet + nutrient poor 0 2 2 0
wet + nutrient rich 1 5+ 1 0 0
specific sites of great interest (7 + 13 suggestions)
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Sites from committed external institutions

Five external organisations - BFNP, BGDNP, CULS, LWF, UL and WSL (for full names, see
Appendix F) - expressed interest in participating in soil sampling early in the selection process.
Together, they added 248 HIS-below to the metadata table. Each institute’s available sites
were analysed to determine how well they fit into the selection scheme. The partners were
contacted individually to confirm how many sites they were willing to include in the sampling
process and to collect more detailed site information.

From this large pool of potential HIS-below, a selection was made based on the following
principles:

Maximizing representativeness for each ecoregion

Ensuring a balanced design with maximum coverage of combinations with a high
expected occurrence

Prioritizing sites in close proximity to one another for cost-efficiency and to reduce
possible confounding factors among sites

Giving preference to sites with available biodiversity data

Preferring clusters of sites with varying TSA (chronosequences).

Sites from the external pool that were not selected at this stage form a back-up pool, to be
used if soil sampling cannot be performed on the previously selected site.
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Table 7 shows the HIS-below selection based on internal and committed external partners. In
this round, 82 external sites were added to the 103 sites already selected from internal
partners, resulting in a total of 185 HIS-below for WP2. This addition filled important gaps
such as those in primary alpine and mountainous beech forests.

By incorporating external sites, better geographical coverage was achieved (see Figure 6).
However, the representation of the Mediterranean and Boreal region remains limited.

Pending sites from external institutions

To complete the final HIS-below list, 15 additional sites must be selected. In particular,
significant gaps in the representation of the Mediterranean and Boreal ecoregions still remain.
More specifically, the Mediterranean region, along with certain dry forest conditions, remains
underrepresented (Figure 4 and Figure 5). For many sites not included in the selection, basic
information on site conditions is still lacking, which prevents their inclusion. Feedback from
potential partners suggests that some are hesitant to classify a forest soil as “dry”, possibly
due to our definition of classes being too strict or relying too much on the local scientists’
intuition and experience.

To address these gaps, partners in Romania (INCDS M Dracea, UNITBV), Poland (URK,
WULS) and Italy (UNITUS) have been actively approached, although no final decision have
been made yet. It is anticipated that these institutes will contribute with additional sites to the
sampling scheme.
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Table 7. Selection of HIS-below from WILDCARD partners, complemented by an initial set of external sites from
partners that informally agreed to perform soil sampling. The shading colours indicate the prevalence of certain
combinations: white = negligible occurrence expected; light green = moderate occurrence expected,; dark green =
high occurrence expected.

0-30 | 30-60 | 60-100 | >100and
primary

Alpine coniferous forest dry + nutrient poor 0 0 0 0

dry + nutrient rich 0 1 1

mesic+ nutrient

poor 6 6 2 7

mesic + nutrient

rich 5 5 2 7

wet + nutrient poor 2 1 0 0

wet + nutrient rich 0 1 0 1
Beech forest dry + nutrient poor 0 1 1 0

dry + nutrient rich 1 3 0 0

mesic+ nutrient

poor 5 9 6 1

mesic + nutrient

rich 4 12 5 1

wet + nutrient poor 0 0 1 1

wet + nutrient rich 0 0 0 0
Mountainous beech forest | dry + nutrient poor 0 0 0 0

dry + nutrient rich 0 0 0 0

mesic+ nutrient

poor 6 7 4 10

mesic + nutrient

rich 2 4 3 9

wet + nutrient poor 0 0 0 1

wet + nutrient rich 0 1 0 0
Oak mixed forests dry + nutrient poor 1 1 1 0

dry + nutrient rich 1 2 3 1

mesic+ nutrient

poor 1 3 1 0

mesic + nutrient

rich 3 5 2 0

wet + nutrient poor 0 2 0 0

wet + nutrient rich 1 5 0 0

specific sites of great interest (7 suggestions)
Total 185
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Figure 6. Selected HIS-below after first selection round, along with the pool of potential external sites.

At the beginning of 2025, once the selection is finalised, external partners will be asked to sign
a service contract. This agreement outlines the expectations for both the participants and what
they can expect from us in return. With the contract in place, we will be ready to make the final
preparations and begin the soil sampling campaign, scheduled for April-September 2025.

The final HIS-below tables, including the internal selection (Appendix C), committed
external selection (Appendix D), and back-up sites (Appendix E) in case certain sites
cannot be selected for unforeseen reasons, can be found in the appendices.

External Back-up sites

In the unlikely event that we do not reach 200 HIS-below with the gap-filling strategy outlined
above, we still have alternative options. Several institutions, including ICIFOR, Copenhagen
University, German Centre for Integrative Biodiversity Research (iDiv) and Halle-Jena-Leipzig
of Institute of GeoScience & Natural Resource Management, have already expressed interest
in soil sampling but have not yet added their data to the WILDCARD metadata table.

Additionally, over 100 sites remain in the committed pool that have not yet been selected (see

Appendix D). Several of the committed institutes are ready to collect additional soil samples,
but at this stage, priority will be given to filling the missing gaps.
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Table 8. Final selection of HIS-below from WILDCARD partners, complemented by external sites from partners
that agreed to perform soil sampling®. The shading colours indicate the prevalence of certain combinations: white
= negligible occurrence expected; light green = moderate occurrence expected; dark green = high occurrence

expected.
>100 and
0-30 | 30-60 |60-100 | primary
Alpine coniferous forest |dry + nutrient poor 0 0 0 0
dry + nutrient rich 0 1 1 0
mesic+ nutrient
poor 4 7 2 11
mesic + nutrient rich 5 6 3 5
wet + nutrient poor 2 0 0 0
wet + nutrient rich 0 1 0 1
Beech forest dry + nutrient poor 0 1 0 0
dry + nutrient rich 1 3 1 0
mesic+ nutrient
poor 4 9 5 5
mesic + nutrient rich 5 11 5 1
wet + nutrient poor 0 0 0 2
wet + nutrient rich 0 0 0 0
Mountainous beech
forest dry + nutrient poor 0 0 0 0
dry + nutrient rich 0 0 0 0
mesic+ nutrient
poor 3 6 4 10
mesic + nutrient rich 2 4 5 11
wet + nutrient poor 0 0 0 1
wet + nutrient rich 0 0 0 0
Oak mixed forests dry + nutrient poor 3 1 0 1
dry + nutrient rich 2 3 2 1
mesic+ nutrient
poor 2 3 1 1
mesic + nutrient rich 2 5 2 2**
wet + nutrient poor 0 2 0 0
wet + nutrient rich 1 6 3 0
specific sites of great interest 9
Total 200

*Note that not all the differences in table 8 compared to previous tables are a consequences of changes
in the HIS selection. During the selection process the metadatable has constantly been updated,
causing specific sites to be allocated to another TSA class or soil type. A complete list of the final HIS
selection is given in Appendix G.

**Due to the extraordinary small-scale variability in Bialowieza National Park and the uniqueness of this
forest reserve, it was decided to sample 4 plots in this 1 site. In reality, there will thus be 203 soil
sampling locations.
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3.1.3 Final selection

At the end of 2024 and beginning of 2025 we obtained the necessary information from external
partners for finalizing the selection of HIS-below for WP2. Additionally, WILDCARD partners
made an extra effort to fill the previously identified gaps. As a result, many sites could be
added and even a small number of sites that were previously listed as selected or committed
(Table 7) were replaced by new sites and sites from the backup list that better fitted our
proposed selection scheme (Table 8). Untill the beginning of July some sites from the selection
had to be replaced due to unexpected data gaps, missing permits or disturbance of the site
(e.g. illegal logging activities). Finally, we reached the initial goal of selecting 200 HIS-below
sites for WP2. 109 of these sites will be sampled by Wildcard partners, for 91 sites external
partners will be contracted. The signing of service contracts for soil sampling by external
partners is in an advanced state.

UNITUS and UNIPD dropped out of the selection process, all other previously mentioned
partner organisations were retained. On the other hand, AlbertlT and UCPH joined the
sampling campaign for WP2 as external partners (Appendix G).

Newly added sites (especially in Poland, Romania and Slovakia) noticeably improved the
share of primary sites and sites with a long TSA. The most significant change can be observed
for oak forests in (Table 8).

We were able to expand the geographical extent of the HIS-below selection as well, to the
north (UCPH in Denmark), to the east (UNITBV and INCDS M Dracea in Romania) and to the
south (AlberlT in ltaly). Sites in the Mediterranean region were added (ltaly and Croatia),
although their representativity in the selection remains limited (Figure 7). No sites were added
for the Boreal region.

Final HIS selection

Partner organisation

®  AlberlT (2)
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% BGD-NP (11)

@ CULS (22)

® DISAFA - UNITO (7)

& FVA-BW (15)

» IBER-BAS (3)
INBO (15)

@ INCDS M Dracea (2)

* LWF(7)

5 NWFVA (35)

e UCPH (3)

e UL(9)

& UNITBV (4)

% UNIUD (6)

URK (3)

Usv (1)

VUK (24)

WR (3)

WSL (22)

® WULS (1)

A

e ® @ & o

EEA Biogeographical region
I Alpine

B Atlantic o @ <
= &, ;
Il Boreal Q N ; T S S et
[_] Continental > T ""#!\‘ ) 4(’J
[] Mediterranean Ab ‘*—'9_ \ ,'}, #58~ 125 250 00-Km
I Pannonian : % _‘:"‘-"‘.g s 2
5 k|

Figure 7. Final selection of HIS-below
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3.2 Rewilding of abandoned agricultural lands — Workpackage 3
3.2.1 Selected High Intensity Sites below

In the first phase, the project partners within the consortium selected regions for establishing
chronosequences and selected specific sites within their respective scope (see also
Deliverable 3.1 — Preliminary dataset on available carbon and biodiversity data across the
network). The selection partly included previously established sites (e.g., UNIUD, USB sites)
and newly established ones. As a result, 95 HIS-below were selected across diverse
ecosystems and ecoregions (Table 9), providing a comprehensive dataset monitored by
project partners. The current site selection represents a wide range of environmental factors
(i.e., ecoregions, forest types, bedrock lithologies, elevation and time since abandonment).
Efforts to ensure a balanced dataset are ongoing, and the selection will be reviewed
periodically.

Table 9. Number of HIS-above and HIS-below for each WILDCARD internal chronosequence. The data in the
table are harmonized with Deliverable 3.1.

1 VUKOZ_ 1 15 15
2 VUKOZ 2 11 8
3 VUKOZ_3 5 5
4 VUKOZ 4 4 4
5 VUKOZ 5 16 7
6 INBO_1 3 3
7 INBO 2 3 3
8 IBER-BAS 1 15 5
9 IBER-BAS 2 15 5
10 IBER-BAS 3 15 5
11 UNIUD 1 5 5
12 UNIUD_2 5 5
13 UNIUD_3 5 5
14 UNIUD 4 5 5
15 UNIUD 5 0 0
16 UNIUD_6 5 5
17 UNIUD 7 0 0
18 UNITO_1 5 5
19 UNITO 2 5 5

Total 137 95

3.2.2 Back-up sites

In addition to the detailed site proposal, we also present the positions of the so-called back-
up sites. These sites exceed the 50 sites initially reported in the project proposal, but they are
still valuable for filling geographical or ecological gaps. The list of external chronosequences
is shown in Table 10. If any of the proposed sites cannot be studied to the required extent or
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if additional funding becomes available, we will select other suitable sites for data collection
from this group of back-up sites.

Table 10. Total number of back-up sites, along with the number of HIS-above and HIS-below.

20 Continental Ukraine 6 3
21 Alpine Slovakia 4 4
22 Alpine Slovakia 5 5
23 Pannonian Slovakia 4 4
24 | Mediterranean Italy 5 5
25 Atlantic Denmark 4 4
26 Atlantic Denmark 4 4
27 Continental Slovenia 3 3

Total 35 35
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4. Soil sampling in HIS-below for WP2 and WP3

Most C in old-growth forests is stored in the mineral soil, the forest floor and dead biomass
(Seedre et al., 2015). However, the role of forest soils as C sinks and reservoirs in unmanaged
forests — whether in primary forests, previously managed forests that have been abandoned,
or former agricultural land - remains a topic of debate (Leuschner et al., 2022; Nagel et al.,
2023), as studies on the topic are relatively scarce and heterogenous. Similarly, the impact of
forest management on soil organisms is often overlooked or very few taxa are included (Paillet
et al., 2010). How soil organisms respond after the cessation of management is therefore also
largely unknown.

In WP2 and WP3 of the WILDCARD project, we aim to contribute to this debate by collecting
harmonized field data on chemical, physical and biological characteristics of soils in carefully
selected HIS-below, using a standardized soil sampling protocol (v4.1; link). This sampling
campaign will take place during the active vegetation season, specifically between April and
September 2025. At each HIS-below, a square plot with nine sampling points will be
established (Figure 8), based on the approach of SoilBON.

/lgm

15m
15m 15m lbm
y/bm /lSm 15m

Figure 8. The square sampling scheme with soil sampling points (SoilBON) is shown. Points 6, 7, 8 and 9 are
located 21.2 m away from the plot centre.

At all 9 sampling points, soil samples for chemical and biological analyses will be taken for the
depth intervals 0-10 cm and 10-30 cm (Figure 9). At the five main sampling points, the depth
intervals 30-60 cm and 60-100 cm will also be sampled. Additionally, at these five points,
undisturbed samples for physical assessments will be taken, and the forest floor will be
sampled for the same physicochemical and biological analyses. Soil samples for biological
analysis will be immediately transferred to a temperature of —20 °C. The humus form (Zanella
et al., 2022) will be also determined in the field. All the relevant field (meta) data will be
collected using the ArcGIS-based “Survey123” app. This consists of a structured digital form
that allows for complete collection and recording of required qualitative and quantitative field
data, including GPS location, photographs, and inspection of soil samples. The data from the
Survey123 app will be sent to a central account and then shared within the Teams project
structure.
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Figure 9. Overview of fixed depth layers to be sampled for disturbed and undisturbed soil samples within
WILDCARD, and their corresponding layer code.

The collected undisturbed and composited disturbed samples will be then taken to the lab,
where they will be dried at 40 °C and the real mass of the forest floor is determined.
Subsequently, the samples will be shipped to the central labs at VUK, EVINBO and ETH
Zurich (using regular transport or transport on dry ice), where they will be analysed for total
organic C, total N, pH, soil texture, bulk density and coarse fragments content after the
appropriate sample drying and pre-processing steps. This information will enable the
quantification of forest soil carbon stocks (in t C ha™) at each HIS site. In addition, the forest
floor and upper soil layer (0-10 cm) will be analysed to study soil microbial and meso-faunal
biodiversity and dynamics using the extraction of genetic material (eéDNA) and high-throughput

sequencing.

The final Soil Sampling Protocol v4.2 is available here.
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Appendices

Appendix A: European forest type categories

European forest type categories (EEA, 2007). For the HIS-below selection, the following forest type
categories were selected and grouped: (3) Alpine coniferous forest (green), (6) Beech forest (yellow),
and (7) Mountainous beech forest (red). Each of these represents a distinct HIS forest type category.
The Oak mixed forest category (orange) combines the existing categories (4) Acidophilous oak and
oak-birch forest, (56) Mesophytic deciduous forest, and (8) Thermophilous deciduous forest.

1. Boreal forest 1.1 Spruce and sprucebirch boreal forest
1.2 Pine and pinebirch boreal forest

2. Hemiboreal forest and nemoral 2.1 Hemiboreal forest
coniferous and 2.2 Nemoral Scots pine forest
mixed broadleavedconiferous forest 2.3 Nemoral spruce forest

2.4 Nemoral Black pine forest
2.5 Mixed Scots pinebirch forest

2.6 Mixed Scots pinepedunculate oak forest

4. Acidophilous oak and oakbirch forest 4.1 Acidophilous oakwood
4.2 Oakbirch forest

5. Mesophytic deciduous forest 5.1 Pedunculate oak—hornbeam forest
5.2 Sessile oak—hornbeam forest
5.3 Ashwood and oakash forest
5.4 Mapleoak forest
5.5 Limeoak forest
5.6 Maplelime forest
5.7 Lime forest
5.8 Ravine and slope forest
5.9 Other mesophytic deciduous forests

6.1 Lowland beech forest of southern Scandinavia and north
6. Beech forest central Europe

6.2 Atlantic and subatlantic lowland beech forest
6.3 Subatlantic submountainous beech forest

6.4 Central European submountainous beech forest
6.5 Carpathian submountainous beech forest

6.6 lllyrian submountainous beech forest

6.7 Moesian submountainous beech forest

32



Funded by
WILDCARD — Milestone 3 REL the European Union

8. Thermophilous deciduous forest 8.1 Downy oak forest
8.2 Turkey oak, Hungarian oak and Sessile oak forest
8.3 Pyrenean oak forest
8.4 Portuguese oak and Mirbeck's oak Iberian forest
8.5 Macedonian oak forest
8.6 Valonia oak forest
8.7 Chestnut forest
8.8 Other thermophilous deciduous forests

9. Broadleaved evergreen forest 9.1 Mediterranean evergreen oak forest
9.2 Olivecarob forest
9.3 Palm groves
9.4 Macaronesian laurisilva
9.5 Other sclerophlyllous forests

10. Coniferous forests of the 10.1 Mediterranean pine forest
Mediterranean, Anatolian and 10.2 Mediterranean and Anatolian Black pine forest
Macaronesian regions 10.3 Canarian pine forest

10.4 Mediterranean and Anatolian Scots pine forest
10.5 AltiMediterranean pine forest

10.6 Mediterranean and Anatolian fir forest

10.7 Juniper forest

10.8 Cypress forest

10.9 Cedar forest

10.10 Tetraclinis articulata stands

10.11 Mediterranean yew stands

11. Mire and swamp forest 11.1 Conifer dominated or mixed mire forest
11.2 Alder swamp forest
11.3 Birch swamp forest
11.4 Pedunculate oak swamp forest
11.5 Aspen swamp forest

12. Floodplain forest 12.1 Riparian forest
12.2 Fluvial forest
12.3 Mediterranean and Macaronesian riparian forest

13. Non riverine alder, birch, or aspen 13.1 Alder forest
forest 13.2 Italian alder forest
13.3 Boreal birch forest
13.4 Southern boreal birch forest
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Appendix B: WP3 literature review results

Information on the final 36 studies that met our criteria (i.e., natural rewilding process, inclusion of
control sites, and measurement of SOC content at least in the top 10 cm of the soil profile) is provided.
The literature review resulted in the identification of a total of 665 sites with usable belowground carbon

data for further modelling (see Figure 2).

Alberti et Alpine Italy (5) 123 46.2 https://doi.org/10.109 A Chronosequence study,
al., 2008 3fforestry/cpm026 grassland to broadleaf
forest conversion
Alberti et Mediterranea Italy (12) 13.97843 37.58615 https://doi.org/10.100 a paired-plot study,
al., 2011 n 7/s10113-011-0229-6 | grassland, and cropland to
broadleaf forest
conversion,
Apostolakis Mediterranea Greece (2) 25.12461 35.31148 http://dx.doi.org/10.10 a Chronosequence study,
etal., 2017 n 16/].still.2017.07.004 cropland to conifer forest
conversion
Badalamenti Mediterranea Italy (3) 11.9938 36.79083 https:// a Chronosequence study,
etal. 2019 n doi.org/10.1371/journ cropland to broadleaf
al.pone.0220194 forest conversion
Belletal., Mediterranea Spain (9) 1.609305 41.42653 https://doi.org/10.101 a Chronosequence study,
2021 n 1.73038 41.43542 6/j.scitotenv.2020.143 cropland to mixed forest
2.314527 41.68205 535 conversion
Blacketal., Atlantic Ireland (2) 7.23 52.916 https://doi.org/10.109 a Chronosequence study,
2009 3fforestry/cpp005 grassland to conifer forest
conversion
Cerdaetal., Mediterranea Spain (6) -0.57434 38.96148 https://doi.org/10.339 a Chronosequence study,
2019 n 0/w11040824 cropland to broadleaf
forest conversion
Djuma et al. Mediterranea Cyprus (3) 32.88 34.92 https://doi.org/10.101 a Chronosequence study,
2020 n 6/j.catena.2020.1047 cropland to conifer forest
4 conversion
Finoetal., Alpine Italy (20) 12.5122 46.5683 https://doi.org/10.339 a Chronosequence study,
2020 11.8736 46.3577 0/f11080887 grassland to broadleaf,
12.3006 46.2724 conifer and mixed forest
12.0789 46.0618 conversions
12.0442 46.0864
Gabarrén- Mediterranea Spain (17) -5.32306 36.51389 http://dx.doi.org/10.10 a Chronosequence study,
Galeote et n -4.54514 36.827499 16/j.agee.2014.08.02 cropland to broadleaf and
al. 2015 -2.537836 37.114355 7 conifer forest conversion
Guidietal., Alpine Italy (2) 11.25148 45.94584 http://dx.doi.org/10.10 a Chronosequence study,
2014 16/j.foreco.2014.05.0 grassland to mixed forest
25 conversion
Hunziker et Alpine Swiss (4) 8.64 46.62 http://dx.doi.org/10.10 a Chronosequence study,
al. 2017 16/j.catena.2017.05.0 grassland to broadleaf
05 forest conversion
Kalinina et Continental Russia (4) 36.067 51.539 http://dx.doi.org/10.10 a Chronosequence study,
al. 2011 16/j.geoderma.2011.0 cropland to mixed forest
2.005 conversion
Kalinina et Continental Russia (12) 37.568 54.829 https://doi.org/10.101 a Chronosequence study,
al. 2018 37.57 54.832 6/j.catena.2018.08.00 cropland to broadleaf and
37.575 54.832 4 conifer forest conversion
37.572 57.834
35.252 52.981
35.884 52.874
35.331 52.924
35.966 50.598
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35.965 50.601
35.967 50.609
35.98 50.632
Kalinina et Boreal Russia (4) 33.325 58.078 https://doi.org/10.101 a Chronosequence study,
al., 2009 33.31947 58.0814 6/j.geoderma.2009.05 cropland to conifer forest
33.38697 | 58.10905 014 conversion
33.39564 57.98758
Koulouriand Mediterranea Greece (4) 26.50638 39.01322 https://doi.org/10.101 a Chronosequence study,
Giourga n 6/j.catena.2006.07.00 cropland to mixed forest
(2007) 1 conversion
La Mantia et Mediterranea Italy (6) -3.94304 37.85508 https://doi.org/10.383 a paired-plot study,
al,, 2013 n 2/ifor0811-006 grassland to broadleaf
forest conversion,
Lasanta et Mediterranea Spain (4) -1.72 43.12 https://doi.org/10.100 a Chronosequence study,
al., 2020 n 2/1dr.3655 cropland to broadleaf
forest conversion
Monatne et Mediterranea Spain (2) 1.39 42.62 https://doi.org/10.102 a paired-plot study,
al., 2007 n 9/2006GB002853 grassland to conifer forest
conversion,
Nadal- Mediterranea Spain (2) -0.57342 42.70039 https://doi.org/10.101 a Chronosequence study,
Romero et n 6/j.scitotenv.2018.04. | grassland to conifer forest
al., 2018 324 conversion
Novara et Mediterranea Italy (6) 11.97 36.8 http://dx.doi.org/10.10 a Chronosequence study,
al., 2013 n 16/j.geoderma.2012.0 cropland to broadleaf
8.036 forest conversion
Ovsepyan et Continental Russia (3) 37.56 54.816 http://dx.doi.org/10.10 a Chronosequence study,
al., 2019 02/ldr.3387 cropland to broadleaf
forest conversion
Pellis etal., Alpine Italy (20) 11.65 46.126 https://doi.org/10.101 A Chronosequence study,
2019 13.78 42.433 6/j.scitotenv.2019.03. grassland to broadleaf,
329 conifer and mixed forest
conversions
Poeplau and Atlantic Scotland (2) -3.20027 55.87694 http://dx.doi.org/10.10 a paired-plot study,
Don, 2013 Continental Germany (5) 10.67305 52.294 16/j.geoderma.2012.0 cropland and grassland to
Continental Sweden (2) 10.677805 52.28638 8.003 broadleaf, conifer and
Boreal Lithuania (1) 17.66638 59.8383 . .
Continental The 10.5094 53.774 mixed forest conversion,
Boreal Netherland 25.08694 54.5638
Atlantic (1) 7.152 52.935
Continental Italy (2) 9.12305 54.9
Boreal Denmark (1) 25.08694 54.5638
Atlantic Austria (1) 13.03638 54.203
Boreal Ireland (1) 12.717 56.947
Mediterranea Switzerland 13.02694 46.0027
n (1) 11.306 47.12916
Alpine -3.24916 55.8625
Atlantic 13.3638 46.25472
Alpine -7.24361 52.9438
Atlantic 7.2675 47.61861
Alpine 10.30805 51.29861
Continental 13.183141 56.67595
Rosenqvist Continental Sweden (9) 13.18314 56.67595 http://dx.doi.org/10.10 a paired-plot study,
etal., 2010 16/j.foreco.2009.10.0 cropland to conifer forest
13 conversion,
Ryzhova et Boreal Russia (7) 43.31 58.67 http://dx.doi.org/10.11 A Chronosequence study,
al., 2014 34/S1064229314090 cropland and grassland
17 mixed forest conversion
Smal etal Continental Poland (5) 22.583 51.516 https://doi.org/10.101 A Chronosequence study,
2019 6/j.foreco.2019.11753 | cropland to conifer forest
6 conversion
Sokotowska, Alpine Poland (1) 20.38634 49.41919 https://doi.org/10.101 A Chronosequence study,
et al. 2020 6/j.catena.2020.1045 grassland to broadleaf

03

forest conversion,
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Spohn et al. Pannonian Hungary (5) 21.36 48.116 https://doi.org/10.100 a Chronosequence study,
2016 7/s11104-015-2513-6 cropland to mixed forest
conversion
Tommasoet | Mediterranea Italy (9) 11.31597 44,13803 https://doi.org/10.101 A Chronosequence study,
al,, 2018 n 6/j.jenvman.2018.04. cropland and grassland to
093 broadleaf forest
conversion
Trigalet et Mediterranea Spain (6) -4.56 36.83 http://dx.doi.org/10.10 A Chronosequence study,
al,, 2016 n 16/i.geoderma.2016.0 cropland to broadleaf
1.014 forest conversion
Valverde- Mediterranea Spain (7) -4.24686 40.3758 https://doi.org/10.101 A Chronosequence study,
Asenjo et n 6/j.agee.2020.107049 cropland to broadleaf
al., 2020 forest conversion
van Hall et Mediterranea Slovenia (6) 13.60254 45.46706 http://dx.doi.org/10.10 a Chronosequence study,
al., 2017 n 16/j.catena.2016.05.0 cropland to mixed forest
21 conversion
Vesterdal et Atlantic 7.150722 52.94692 https://link.springer.co a Chronosequence study,
al., 2007 Boreal Sweden (13) | 13:121163 56.71429 m/chapter/10.1007/1- | cropland to broadleafand
Continental The 12.344209 | 55.684241 4020-4568-9 2 conifer forest conversion,
Continental Netherland 9.150347 55.638722 lacked aspect, slope and
) soil chemical data
Denmark
(16)
Weissgerber Atlantic France (7) 3.1 45.67 https://doi.org/10.101 A Chronosequence study,
etal., 2023 6/j.landurbplan.2023. grassland to mixed forest
104717 conversion
Zethofetal., Mediterranea Spain (2) -1.75 37.883 https://doi.org/10.101 a paired-plot study,

2019

n

6/j.scitotenv.2018.10.
235

cropland to conifer forest
conversion
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Appendix C: WP2 Internal HIS-below selection

List of WP2 internal HIS-below. To estimate the altitude, a European level digital elevation model was
used (EEA, 2016)

Ecoregion i} Reserve name Latitu(g Longitull] Altitude (masl) |3
Alpine DISAFA - UNITO  Alpe Cusogna mesic + nutrient rich 0-30 Beech forest 45.7217  8.039723 1407.17
Alpine DISAFA - UNITO  Lago Perso mesic + nutrient rich 0-30 Alpine coniferous forest  45.0431 6.672801 1623.23
Alpine DISAFA - UNITO Lom mesic + nutrient rich 60-100 Mountainous beech fore  44.4553  16.46779 1411.02
Alpine DISAFA - UNITO Teppas mesic + nutrient rich 0-30 Alpine coniferous forest  44.9061 6.796839 2010.89
Alpine IBER-BAS Soskovcheto mesic + nutrient rich primeval (>100) Alpine coniferous forest  41.5998 24.62069 1735.71
Alpine UNIUD Cansiglio mesic + nutrient rich 0-30 Mountainous beech fore 46.0758  12.4441 1207.12
Alpine UNIUD Cansiglio mesic + nutrient rich 60-100 Mountainous beech fore 46.0776 12.44048 1138.00
Alpine UNIUD Val Alba mesic + nutrient rich 30-60 Mountainous beech fore 46.4618 13.23605 1313.03
Alpine UNIUD Val Aba mesic + nutrient rich 60-100 Mountainous beech fore  46.4577 13.22831 1163.71
Alpine usv Vanatori Natural Park (core area) mesic + nutrient rich 0-30 Mountainous beech fore  47.144 26.26002 625.56
Atlantic INBO BosTerrijst-Core+CP mesic + nutrient rich 0-30 Beech forest 50.7171  4.083766 74.53
Atlantic INBO Enamebos-CP mesic + nutrient rich 0-30 Oak mixed forests 50.8602 3.649269 40.01
Atlantic INBO Everzwijnbad-Core+CP mesic + nutrient rich 0-30 Oak mixed forests 50.7982 4.678496 97.22
Atlantic INBO Jansheideberg-Core+CP mesic + nutrient rich 30-60 Beech forest 50.704 4.277426 129.93
Atlantic INBO Kluisbos-CP mesic + nutrient rich 0-30 Beech forest 51.1972  4.566929 15.07
Atlantic INBO Kolmontbos-CP mesic + nutrient rich 30-60 Oak mixed forests 50.7993  5.42524 104.97
Atlantic INBO Liedekerke-Transect+CP mesic + nutrient poor 30-60 Oak mixed forests 50.8659 4.113422 38.28
Atlantic INBO Muizenbos-Core+CP wet/waterlogged + nutrient rich 0-30 Oak mixed forests 51.1972  4.566929 15.07
Atlantic INBO Pruikenmakers-Core+CP mesic + nutrient rich 0-30 Oak mixed forests 50.7986  4.714999 88.24
Atlantic INBO Rodebos-core-Quercus mesic + nutrient rich 30-60 Oak mixed forests 50.7724  4.620092 71.60
Atlantic INBO Sevendonk-core+CP mesic + nutrient poor 30-60 Oak mixed forests 51.2762 4.936886 22.24
Atlantic INBO Wijnendalebos-Core+CP mesic + nutrient poor 0-30 Oak mixed forests 51.0678  3.03957 35.63
Atlantic INBO Zonienwoud-Joseph Zwaenepoel reservaat mesic + nutrient rich 0-30 Beech forest 50.7524  4.42024 125.31
Atlantic INBO Zonienwoud-Joseph Zwaenepoel reservaat mesic + nutrient rich 30-60 Beech forest 50.7524  4.42024 125.31
Atlantic INBO Zonienwoud-Joseph Zwaenepoel reservaat mesic + nutrient rich 30-60 Beech forest 50.7524  4.42024 125.31
Atlantic INBO Zonienwoud-Joseph Zwaenepoel reservaat mesic + nutrient rich 30-60 Oak mixed forests 50.7524  4.42024 125.31
Atlantic NWFVA Bockmer_Holz wet/waterlogged + nutrient rich 30-60 Oak mixed forests 52.3138  9.84943 89.32
Atlantic NWFVA Butterberg_NI mesic + nutrient rich 30-60 Beech forest 52.261 11.02385 183.38
Atlantic NWFVA Ewige_Route mesic + nutrient poor 30-60 Beech forest 53.1247  10.89275 109.92
Atlantic NWFVA Franzhorn mesic + nutrient poor 30-60 Beech forest 53.4239  8.99527 59.69
Atlantic NWFVA Franzhorn wet/waterlogged + nutrient rich 30-60 Oak mixed forests 534233  9.00128 39.27
Atlantic NWFVA Friedeholz wet/waterlogged + nutrient poor 30-60 Oak mixed forests 52.8688  8.63275 54.08
Atlantic NWFVA Gaim wet/waterlogged + nutrient rich 30-60 Oak mixed forests 52.3377 9.8715 82.32
Atlantic NWFVA Goehrder Eichen mesic + nutrient poor 30-60 Oak mixed forests 53.0989 10.83725 103.69
Atlantic NWFVA Herrenholz mesic + nutrient rich 30-60 Oak mixed forests 52.8015  8.37222 65.04
Atlantic NWFVA Lohn mesic + nutrient rich 30-60 Beech forest 53.0533  10.56044 90.02
Atlantic NWFVA Nordahner Holz wet/waterlogged + nutrient rich 30-60 Oak mixed forests 53.6621  9.03249 21.18
Atlantic NWFVA Rieseberg mesic + nutrient rich 30-60 Oak mixed forests 52.2798  10.75549 132.99
Atlantic NWFVA Suesing mesic + nutrient poor 0-30 Beech forest 53.1058 10.36311 95.00
Atlantic NWFVA Walbecker Warte wet/waterlogged + nutrient rich 30-60 Oak mixed forests 522507 11.0521 166.47
Atlantic NWFVA Westerholz mesic + nutrient poor 0-30 Beech forest 54,1243 9.73705 65.08
Continental DISAFA - UNITO LaVerna mesic + nutrient rich 30-60 Mountainous beech fore  43.7094 11.93194 1194.32
Continental FVABW Altlochkar-Rotwasser mesic + nutrient poor 0-30 other 48.7216  8.472358 888.45
Continental FVABW Barlochkar mesic + nutrient poor 0-30 Alpine coniferous forest ~ 48.6397 8.452485 774.61
Continental FVABW Faulbach mesic + nutrient poor 0-30 Beech forest 47.9006  7.928719 795.06
Continental FVABW Feldseewald mesic + nutrient poor 30-60 Alpine coniferous forest ~ 47.8686 8.036063 1167.40
Continental FVABW Napf mesic + nutrient poor 30-60 Alpine coniferous forest ~ 47.8738  7.993379 1343.05
Continental FVABW Riedis mesic + nutrient poor 0-30 Beech forest 48.1654  8.152358 847.07
Continental FVABW Schnepfenmoos wet/waterlogged + nutrient poor 0-30 Alpine coniferous forest  48.4386 8.271962 916.30
Continental FVABW Siedigkopf mesic + nutrient poor 0-30 other 48.446 8.098616 860.63
Continental FVABW Sturmlesloch mesic + nutrient poor 0-30 other 48.7337  8.51078 800.69
Continental FVABW Teufelsries mesic + nutrient poor 30-60 Alpine coniferous forest ~ 48.4584 8.275203 842.42
Continental FVABW Waldmoor-Torfstich wet/waterlogged + nutrient poor 0-30 Alpine coniferous forest  48.7317 8.650879 685.64
Continental FVABW Wildseemoor mesic + nutrient poor 0-30 Alpine coniferous forest ~ 48.7203 8.451799 914.65
Continental FVABW Zweribach mesic + nutrient poor 30-60 Mountainous beech fore 48.0386 8.089758 972.73
Continental IBER-BAS Babite mesic + nutrient rich 60-100 Oak mixed forests 41.3632 23.20134 752.46
Continental IBER-BAS Kongur mesic + nutrient rich primeval (>100) Mountainous beech fore 41.3407  23.1895 1322.00
Continental NWFVA Butterberg_SH mesic + nutrient poor 30-60 Beech forest 54.1275 10.54151 71.57
Continental NWFVA Dreyberg mesic + nutrient poor 30-60 Beech forest 51.7284  9.55913 498.96
Continental NWFVA Grosser Freeden mesic + nutrient rich 30-60 Beech forest 521589 8.09383 264.63
Continental NWFVA Grosser Staufenberg mesic + nutrient rich 30-60 Beech forest 51.6245 10.63685 524.25
Continental NWFVA Haringer Berg dry + nutrient rich 30-60 Beech forest 51.9894 10.31 274.99
Continental NWFVA Huenstollen mesic + nutrient rich 30-60 Beech forest 51.577  10.0462 426.49
Continental NWFVA Karlswoerth wet/waterlogged + nutrient rich 60-100 other 49.8252 843228 97.17
Continental NWFVA Kniebrecht mesic + nutrient poor 30-60 Beech forest 49.758  8.67015 303.68
Continental NWFVA Koenigsbuche mesic + nutrient poor 30-60 Beech forest 51.5841  10.3376 270.23
Continental NWFVA Landwehr wet/waterlogged + nutrient poor 30-60 Oak mixed forests 53.0742 11.26623 25.24
Continental NWFVA Limker Strang mesic + nutrient poor 30-60 Beech forest 51.721  9.67433 425.66
Continental NWFVA Meinsberg mesic + nutrient rich 30-60 Beech forest 522237  9.51039 356.46
Continental NWFVA Niddahaenge mesic + nutrient rich 30-60 Mountainous beech fore  50.524  9.20355 567.88
Continental NWFVA Oderhang mesic + nutrient poor 30-60 Beech forest 51.643 10.49697 440.33
Continental NWFVA Ruine Reichenbach mesic + nutrient rich 30-60 Beech forest 51.1694  9.75609 493.67
Continental NWFVA Saubrink_Oberberg mesic + nutrient rich 30-60 Beech forest 52,1014  9.54038 315.18
Continental NWFVA Steinkloebe dry + nutrient poor 60-100 Oak mixed forests 51.2809 11.50542 226.60
Continental NWFVA Stirberg wet/waterlogged + nutrient rich 30-60 Mountainous beech fore  50.4897  10.02722 838.70
Continental NWFVA Stoeberhai mesic + nutrient poor 30-60 Mountainous beech fore  51.6545 10.55642 678.80
Continental NWFVA Vogelherd mesic + nutrient poor 30-60 Mountainous beech fore 51.7953  9.56767 512.81
Continental NWFVA Wattenberg und Hundsberg mesic + nutrient rich 30-60 Beech forest 51.2975  9.27666 510.36
Continental NWFVA Winterlieth mesic + nutrient poor 30-60 Beech forest 517959  9.60729 482.92
Continental VUKOZ Boubin mesic + nutrient poor primeval (>100) Mountainous beech fore 48.9786 13.81194 1032.10
Continental VUKOZ Boubin wet/waterlogged + nutrient poor primeval (>100) Mountainous beech fore  48.9786 13.81194 1032.10
Continental VUKOZ Doutnac dry + nutrient rich 0-30 Oak mixed forests 49.9553  14.15333 410.29
Continental VUKOZ Eustaska mesic + nutrient rich 0-30 Alpine coniferous forest  50.0683 17.26222 1255.84
Continental VUKOZ Hadecka planinka dry + nutrient rich 60-100 Oak mixed forests 49.2285 16.68218 430.87
Continental VUKOZ Jelenka mesic + nutrient poor 60-100 Alpine coniferous forest 50.74 15.762 1283.01
Continental VUKOZ Lipina dry + nutrient poor 0-30 Oak mixed forests 48.8223 15.96372 337.17
Continental VUKOZ Milesice mesic + nutrient poor 60-100 Mountainous beech fore  48.9847 13.83917 1119.13
Continental VUKOZ Razula mesic + nutrient poor 60-100 Beech forest 49.3597 18.38333 778.09
Continental VUKOZ Rejviz wet/waterlogged + nutrient poor 30-60 other 50.219 17.293 765.58
Continental VUKOZ Salajka mesic + nutrient poor 60-100 Beech forest 49.4019 18.42139 746.67
Continental VUKOZ Slovenska stran mesic + nutrient rich 60-100 Beech forest 49.31 16.681 463.07
Continental VUKOZ Stozec mesic + nutrient poor 60-100 Mountainous beech fore 48.8806 13.835 950.26
Continental VUKOZ Viastovci kameny mesic + nutrient poor 30-60 Alpine coniferous forest  50.2053 16.84575 1371.10
Continental VUKOZ Zakova hora mesic + nutrient poor 60-100 Beech forest 49.6556 15.99417 814.30
Continental VUKOZ Zofin mesic + nutrient poor 60-100 Beech forest 48.6661 14.70778 808.76
Continental VUKOZ Zofin mesic + nutrient poor primeval (>100) Beech forest 48.6661 14.70778 808.76
Continental VUKOZ Zofin wet/waterlogged + nutrient poor 60-100 Beech forest 48.6661 14.70778 808.76
Continental VUKOZ Zofin wet/waterlogged + nutrient poor primeval (>100) Beech forest 48.6661 14.70778 808.76
Pannonian VUKOZ Cahnov-Soutok mesic + nutrient rich 60-100 other 48.6553 16.94222 161.48
Pannonian VUKOZ Ranspurk mesic + nutrient rch 60-100 other 48.6/86  16.9488Y 164.62
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Table A4. List of WP2 committed external HIS-below.

Funded by

Ecoregion |B Institute Bl Reserve name B Soil condition [ TSAclass  |Bl Forest type -
Continental BFNP Haselau mesic +nutrient poor (Dystric =pH water <5) 0-30 Alpine coniferous forest
Continental BFNP Sulzschachten mesic +nutrient poor (Dystric = pH water <5) 0-30 Alpine coniferous forest
Continental BFNP Schénort wet/waterlogged + nutrient poor (Dystric =pH water <5) [30-60 Alpine coniferous forest
Continental BFNP Recherau mesic +nutrient poor (Dystric =pH water <5) 30-60 Alpine coniferous forest
Continental  [BFNP Spitzberg mesic +nutrient poor (Dystric = pH water <5) 30-60 Alpine coniferous forest
Continental BFNP Hollbachau mesic +nutrient poor (Dystric = pH water <5) 0-30 Mountainous beech forest
Continental BFNP Sallerhéng57, 81-85 mesic +nutrient poor (Dystric =pH water <5) 0-30 Mountainous beech forest
Continental BFNP Griiben mesic +nutrient poor (Dystric = pH water <5) 0-30 Mountainous beech forest
Continental BFNP Schachtenebene mesic +nutrient poor (Dystric =pH water <5) 0-30 Mountainous beech forest
Continental BFNP Scheuereck mesic +nutrient poor (Dystric = pH water <5) 0-30 Mountainous beech forest
Continental BFNP Diensthiitte mesic +nutrient poor (Dystric =pH water <5) 0-30 Mountainous beech forest
Continental BFNP Larchenberg mesic +nutrient poor (Dystric = pH water <5) 30-60 Mountainous beech forest
Continental  [BFNP FeistenhdngA mesic +nutrient poor (Dystric = pH water <5) 30-60 Mountainous beech forest
Continental  |[BFNP FeistenhdngB mesic +nutrient poor (Dystric =pH water <5) 30-60 Mountainous beech forest
Continental BFNP Mittelsteighltte mesic +nutrient poor (Dystric =pH water <5) 60-100 Mountainous beech forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient poor (Dystric = pH water <5) 30-60 Mountainous beech forest
Alpine BGD-NP  |Berchtesgaden National Park dry+nutrient rich (Eutric = pH water >5) 30-60 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient poor (Dystric = pH water <5) 0-30 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient rich (Eutric = pH water >5) 30-60 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient rich (Eutric =pH water >5) 30-60 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient rich (Eutric =pH water >5) 30-60 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient poor (Dystric =pH water <5) 0-30 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient rich (Eutric = pH water >5) 0-30 Alpine coniferous forest
Alpine BGD-NP  |Berchtesgaden National Park mesic +nutrient rich (Eutric =pH water >5) 0-30 Alpine coniferous forest
Continental CULS Austria_Altenburg thermophilic  |dry+nutrient rich (Eutric = pH water >5) 60-100 Oak mixed forests

Alpine CULS Sovakia_Ploska_thermophilic dry+nutrient rich (Eutric = pH water >5) 60-100 QOak mixed forests

Alpine CULS Sovakia_Osobita spruce mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Zadne Medodoly spruce |mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Tomanova dolina_spruce [mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Bystra_spruce mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Dumbier_spruce mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Pilsko_spruce mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Romania_Arpasul_spruce mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Romania_Belia_spruce mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Romania Boia Mica_spruce mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Alpine coniferous forest
Alpine CULS Sovakia_Sramkova_beech mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Sutovska beech mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Polana beech mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Klenovsky Vepor_beech [mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Kundracka beech mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Padva_beech mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Mountainous beech forest
Alpine CULS Sovakia_Skalna Alpa_beech mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Mountainous beech forest
Mediterranean | CULS Croatia_Ramino Korito_beech mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Mountainous beech forest
Mediterranean | CULS Croatia_Smrceve Doline_beech mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Mountainous beech forest
Continental LWF Stachel dry+nutrient poor (Dystric = pH water <5) 30-60 Oak mixed forests
Continental  |LWF Echinger Lohe dry+nutrient rich (Eutric = pH water >5) 30-60 Oak mixed forests
Continental  |LWF Donauhgnge dry+nutrient rich (Eutric = pH water >5) 30-60 Beech forest

Continental  [LWF Groppenhofer und Rieder Leite dry+nutrient rich (Eutric = pH water >5) 30-60 Beech forest

Alpine LWF Friedergries mesic +nutrient rich (Eutric = pH water >5) 30-60 Alpine coniferous forest
Continental LWF Mittelberg dry+nutrient rich (Eutric = pH water >5) 0-30 Beech forest

Alpine UL Zdrocle mesic +nutrient poor (Dystric =pH water <5) 60-100 Mountainous beech forest
Alpine UL Sumik mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Mountainous beech forest
Continental UL Ravnagora mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Mountainous beech forest
Continental (UL Gorjanci mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Mountainous beech forest
Alpine UL Strmec mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine uL Rajhenav mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine UL Pecka mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Mountainous beech forest
Alpine UL Menina mesic +nutrient poor (Dystric = pH water <5) primeval (>100) | Mountainous beech forest
Alpine UL Krokar mesic +nutrient poor (Dystric =pH water <5) primeval (>100) | Mountainous beech forest
Continental ~ [WSL Combe Biosse mesic +nutrient rich (Eutric =pH water >5) 30-60 Mountainous beech forest
Continental ~ [WSL Mettlenrain Hoechi mesic +nutrient poor (Dystric =pH water <5) 0-30 Beech forest

Continental  [WSL Fuerstenhalde mesic +nutrient poor (Dystric =pH water <5) 60-100 Beech forest

Continental ~ [WSL Krummenlinden mesic +nutrient poor (Dystric = pH water <5) 60-100 Beech forest

Continental ~ [WSL Tariche Bois Banal mesic +nutrient rich (Eutric =pH water >5) 60-100 Beech forest

Continental ~ [WSL Bannhalde mesic +nutrient rich (Eutric = pH water >5) 60-100 Beech forest

Continental ~ [WSL Langgraben mesic +nutrient rich (Eutric =pH water >5) 60-100 Beech forest

Continental ~ [WSL Strassberg mesic +nutrient rich (Eutric = pH water >5) 60-100 Beech forest

Continental ~ [WSL Weidwald mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Beech forest

Alpine WsL Pfynwald dry+nutrient rich (Eutric = pH water >5) 60-100 Alpine coniferous forest
Alpine WL Leihubelwald wet/waterlogged +nutrient rich (Eutric =pH water >5) primeval (>100) | Alpine coniferous forest
Alpine WL Seeliwald wet/waterlogged +nutrient rich (Eutric =pHwater >5) | 30-60 Alpine coniferous forest
Apine WL Tamangur mesic +nutrient poor (Dystric =pH water <5) 60-100 Alpine coniferous forest
Continental  (WSL Boedmerenwald mesic +nutrient rich (Eutric =pH water >5) 60-100 Alpine coniferous forest
Alpine WaL LaNiva mesic +nutrient rich (Eutric =pH water >5) 60-100 Alpine coniferous forest
Continental ~ [WSL Weidel mesic +nutrient rich (Eutric = pH water >5) 30-60 Alpine coniferous forest
Alpine WaL Nationalpark mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Alpine coniferous forest
Alpine WaL Derborence mesic +nutrient rich (Eutric = pH water >5) primeval (>100) | Alpine coniferous forest
Alpine WL Murgtal mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Alpine coniferous forest
Continental ~ [WSL . Jean mesic +nutrient rich (Eutric =pH water >5) primeval (>100) | Alpine coniferous forest
Alpine WL Les Follateres dry+nutrient rich (Eutric = pH water >5) primeval (>100) | Oak mixed forests
Continental WaL Josenwald mesic +nutrient rich (Eutric = pH water >5) 60-100 QOak mixed forests
Continental ~ [WSL Steibruchhau dry+nutrient rich (Eutric = pH water >5) 30-60 QOak mixed forests
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Appendix E: WP2 back-up HIS-below selection

List of backup WP2 HIS-below.

Ecoragion n Ineftuie n

Resarve name

Benhesgaden Mafiorel Pak
Benchesgaden Mol Park
Albaria Cumayj i Epeen_beach
Alberia Lumiii Geshit beech
Bomna_Penucca beech
Bugeria Baxin_beach
Buigeria_Stereio beech
Crostia Coduovo Uvaly beech
Croeia Cudika besdh
Crosia Fedca beach
Croufa Flanjak_beadh

Crech Republic_Jeem Mountarns _beech

France Gedre-Barada beech
France MrigracSuss_beech
France_Saird Manet-Bois Neul_Breech
Germary Har_spruce
Fomania_Cocos-Dragus_spruce
Fomania Apesel spouce
Fomania_Amesul beech
Romaria_Belm_beech
Rormania_Boia Mca_besch
Fomania Capra spruce
Romaria_Doamne sprooe
Fomania_Sambota spouce
Fomania_Sebesy besch
Romaria_Uoss bere_beech
Fomania_ Usea e spoos
Romania Ud=ora
Fomania Vistea bbame spruce
Romaria_ Gurmalay s
Fomania_Bista willey beach
Romania Crinay_beech
Romaria_Paulic_beech
Fomania leoade Nerel beech
Slovakm Jancsions Kolkaren_spmuos
Slovaking Komistova beech
Slovakin Srrekodcs =
Slovakin Bielovadska ddira_spruce
Slerwainy_Hiire s

Shwakin Jovoma_spruce
Slowvakm Kopma doina_spruce
Slovakin Obrstin beech
Shwakinn Pobna_spruos
Slowakinn Harves own_besech
Slewainy Shurca besch
Slovakin Vihodat beech
Sbﬂl‘n Kkaler l'lu'rrl:pli:
Sloveria_Srug hermophilic
Ukrane Gropfe 1_spruce
Ukrane Gropha? spruce
Ukrane Gropfad spruce
Ukrane Sywlyal_spruce
Ubrane_Sywiya? suce
Bruckschlagalieie
Brrmnsiube

Darnm

Dressts il
Dt chord ershrand
Dreseanged

Durnler

IChirresr vy

Ergraben

Ekkech

Fa=mneie

Frauenberyg

Friedenyies

Gaslesn by

Gaizzmam

Haite
Harmrnerieste Mok
Harmmerieite Of.
HiFadesmn

Higher Kruck

soll type

rutrien i poor {Dystic = g water < 5)
rutrient rich (Eutric = pH water =5}
e ich {Euric = pH wader =5)
rutrient rich (Eutric = pH water =5}
e dich {Euric = pH wader =5)
rutrient rich (Eutric = pH water =5}
e dich {Euric = pH wader =5)
rutrient rich (Eutric = pH water =5}
e ich {Euric = pH wader =5)
rutrient fich {Evtric = piH watier =5)
e dich {Euric = pH wader =5)
rutrient poor ([Dryssic = pH water < 5)
rutrien poar {Drystic = pH water < 5)
rutrient poor (Dyssic = pH water < 5)
rurien i poor {Dystic = pH water < 5)
rutrient poor ([Dryssic = pH water < 5)
rutrien i poor {Dystic = g water < 5)
rutrient poor ([Dryssic = pH water < 5)
rutrien i poor {Dystic = g water < 5)
rurieni poar {Dysinc = piH water < 5}
rurien i poor {Dystic = pH water < 5)
rutrient poor ([Dryssic = pH water < 5)
rurieni poar {Drysic = pH water < 5)
rutrient poor ([Dryssic = pH water < 5)
rutrien i poor {Dystic = g water < 5)
rurieni poor ([Drysiic = pH water < 5}
rurien i poor {Dystic = pH water < 5)
rutrient poor ([Dryssic = pH water < 5)
rutrien i poor {Dystic = g water < 5)
rurieni poar {Dysiic = pH water = 5)
rutrien i poor {Dystic = g water < 5)
rutrient poor (Dyssic = pH water < 5)
rurienii poar {Drysic = pH water < 5)
rutrient rich (Eutric = pH water =5}
rutrien i poor {Dystic = g water < 5)
rurieni rich {Euiric = pH water =5)
rutrien i poor {Dystic = g water < 5)
rutrient poor (Dyssic = pH water < 5)
rurien i poor {Dystic = pH water < 5)
rurieni poar {Dysiic = pH water = 5)
rutrien i poor {Dystic = g water < 5)
rutrient rich (Eutric = pH water =5}
rurien poar {Drystic = pH water < 5)
rutrient poor (Dyssic = pH water < 5)
rurien i poor {Dystic = pH water < 5)
rurieni poor ([Dysiic = pH water < 5}
e dich {Euric = pH wader =5)
rutrient rich (Eutric = pH water =5}
rutrien i poor {Dystic = g water < 5)
rutrient poor (Dyssic = pH water < 5)
rurien i poor {Dystic = pH water < 5)
rutrient poor ([Dryssic = pH water < 5)
rurien poar {Drystic = pH water < 5)
rutrient rich (Eutric = pH water =5}
rutrien i poor {Dystic = g water < 5)
rufrieni poor (Drysiic = pH water < 5)
rutrien i poor {Dystic = pH water < 5)
rutrient rich (Eutric = pH water =5}
e dich {Euric = pH wader =5)
rutrient rich (Eutric = pH water =5}
rutrien i poor {Dystic = g water < 5)
rutrient rich (Eutric = pH water =5}
e i ach {Euiric: = pH warder =5}
rutrient rich (Eutric = pH water =5}
rutrien i poor {Dystic = pH water < 5)
rurieni rich {Euiric = pH water =5)
rutrien i poor {Dystic = g water < 5)
rutrient poor (Dryssic = pH water < 5)
e ich {Eutric = pH wader =5)
rutrient rich (Eutric = pH water =5}
e ich {Euric = pH wader =5)
rutrient poor ([Dryssic = pH water < 5)
rurien fich {Euirc: = pH warier =5
ruirieni poor (Drysiic = pH water =< 5)
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T3A claes - ]

3060

3060
prirnenal | =100y
prirnessal (=100}
prirmensa | =1 00)
prirnessal (=100}
prirmensa | =1 00)
prirnessa| (=100}
prirmensa | =100y
prirnal | =100}
prirmensa | =1 00)
prirnessal (=100}
pirnenal | =100y
prirnessa| (=100}
prirmensa | =100y
prirnessal (=100}
prirmensa | =1 00)
prirnessal (=100}
prirmensa | =1 00)
prirnesal { =100}
prirmensa | =100y
prirnessal (=100}
prirnenal {=100)
prirnessal (=100}
prirmensa | =1 00)
prirnersa| {100}
prirmensa | =100y
prirnessal (=100}
prirmensa | =1 00)
prirnesal {=1 00y
prirmensa | =1 00)
prirnemsa| (=100}
prirnenal {100y
prirnessal (=100}
prirmensa | =1 00)
prirneraal {100}
prirmensa | =1 00)
prirnemsa| (=100}
prirmensa | =100y
prirnesal {=1 00y
prirmensa | =1 00)
prirnessal (=100}
prirmanal | =100y
prirnemsa| (=100}
prirmensa | =100y
prirneraal {100}
B0-100

&0-100
prirmensa | =1 00)
prirnemsa| (=100}
prirmensa | =100y
prirnessal (=100}
prirmanal | =100y
3060

3060

3060

3060

3060

3060

3060

3060

3060

3080

3060

3080

3060

3060

3060

3060

3060

3080

3060

3080

3060

Forast typs

Apre conifermus forest
Apne ooniferouws forest
oo s o Breseec by fomesst
M tsn o Beec b forest
oo s o Bresec by fomesst
M tsn o Beec b forest
oo s o Bresec by fomesst
Moo s s Bwesec by forest
I s o Bresec by foresst
Nbun o Ewesec b forest
oo s o Bresec by fomesst
M tsn o Beec b forest
Iboun i o Bresech forest
Moo s s Bwesec by forest
I s o Bresec by foresst
Apre oxiferouws forest
Apre conifermus forest
Apre oxiferouws forest
oo s o Bresec by fomesst
Nboun i ows Besech foresd
I s o Bresec by foresst
Apre oxiferouws forest
Apne conifemus forest
Apre oxiferouws forest
oo s o Bresec by fomesst
Moo s s Bresec by foresst
A conifemus forest
Apre oxiferouws forest
Apre conifermus forest
Apne conifemus forest
oo s o Bresec by fomesst
Moo s s Bwesec by forest
Ioboun s ous Bresec fones
M tsn o Beec b forest
Apre conifermus forest
M s o Beech forest
Apre conifermus forest
Apre ooniferouws forest
A conifemus forest
Apne conifemus forest
Apre conifermus forest
M tsn o Beec b forest
Apne conifemus fores
Moo s s Bwesec by foresst
I s o Bresec by foresst
M s o Beech forest

Apre conifermus forest
Apne ooiferouws forest
A conifemus forest
Apre oxiferouws forest
Apne conifemus fores
Besesch fomest

Bewdh fomst

Beowch fomst

Ot rrierd foressis
Ot rmiverd foresis

Ot rmiverd foresis

Beech fomst
Bewdh famst
Ot rmiverd foresis

Apne conifemus forest
Beseach famest

[Besesch famest
Besesch fymesst
[Besesch foamest
Besesch fymesst
[Besesch foamest
Besesch famesst
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List of backup WP2 HIS-below (continued)

Resare name TEAciass

Confnergadl  [LWF Hierhange ruirerd poor (Dysirc = pH water <5} 3080 B wecth fomst

Confnertdl  LWF Kakberg nuiriend sich {Eutric = pH water =5) 30-80 Besech fomst

Corfnertad  [LWF Eambinermwart nutriert fch {Eutric = pH water =5} 30-80 afer

Confnertal  LWF Kitsc hertalirangen nuriend sich (Eufric = pH water »5) 30-80 Beech fomst

Corfnertad  |[LWF Ekrnm nutriert dch {Eutric = piH water =5} 30-80 B s o=t

Confnertd  LWF Kriterbon g nutriend sich {Eutric = pH water =5) 30-80 Besech fomst

Confneres  |LWF Kkl nufrient rich (Eufric = pH water =5 30-80 Mourtainous besch fomest
Confnental LWF Kmtrmaiese - Langeriemen nutrierd fich {Eulric = pHiwater =5 30-60 Bieseachh st

Confnersal  |LWF L esberrmaies nuriert poor ([Dysric = pH water < 5) 3080 B mech fomst

Confnertdl  LWF Lasershog nutriend dich {Eutric = pH water =5) 30-80 Beech fomst

Confneresl  |LWF Misslech nufrient rich (Eufric = pH water =5 30-80 Otk rrimed forests
Confnertdl  LWF LT T nuiriend sich {Eutric = pH water =5) 30-80 afer

Confnersal  |LWF Ot nuriert poor ([Dysric = pH water < 5) 3080 Ok ried forests
Confnentd  LWF Pl A dch {Eufric = pH water =5) 30-80 Beach fom=

Corfnertad  |[LWF Phatrer Kuppe nutriert dch {Eutric = piH water =5} 30-80 B s o=t

Confnentd LWF Fanersgrund nutrierd poor {Dystic = pH water < 5) 30-80 B sy T =t

Corfinersal  |L'WF Rehhey nuriert poor ([Dyseic = pH water <5) 3060 Moursainous heech fonesst
Confnertd  LWF Rfriulde nutriend sich {Eutric = pH water =5) 30-80 Mouriainous besch famst
Confnersal  |LWF Fusler Wald nuriert poor ([Dysric = pH water < 5) 30-80 Mourtainous beech forest
Confnertdl  LWF Sauhibel nutriend poor ([Dystic = phHwater <5) 30-80 afer

Confnersal  |LWF Schem nuriert poor ([Dysric = pH water < 5) 3080 Ok ried forests
HAgire LWF Schiaphach nutriend dich {Eutric = pH water =5) 30-80 Mouriainous besch famst
Confneresl  |LWF Schinéhey nufrient rich (Eufric = pH water =5 30-80 Beach fomst

Confnertdl  LWF SchinBhey nuiriend sich {Eutric = pH water =5) 30-80 Besech fomst

Confnersal  |LWF Schmicksherg nuriert poor ([Dysric = pH water < 5) 3080 B mech fomst

Confnertdl  LWF Schnestal nuiriend sich {Eutric = pH water =5) 30-80 Besech fomst

Confneresd  |LWF Schirmwald nufrient rich (Eufric = pH water =5 30-80 Beach fomst

Confnental LWF Scimarzwitvierg nutrierd poor {Dystic = pHwater <5} 30-60 Bieseacthh st

Confneresl  |L'WF Sieahen nufrient rich (Eufric = pH water =5y 30-80 Otk rried forests
Corfnertdl  L'WF Sitlickherg rufrend poor {Dysiric = pH water <5) 3060 Mountainous beech fomst
Confneresl  |LWF Sk nufrient rich (Eufric = pH water =5 30-80 Otk rrimed forests
Confnental LWF Temdebgesperr mutrierd poor {Dystic = pH water < 5) 30-60 Bieseachh st

Coninersal  |LWF Turmbopi nuirient rich (Eutric = pH water »5) 3080 Beech fomst

HAgire LWF Vageksite nutriend sich {Eutric = pH water =5) 30-80 Mouriainous besch famst
Hpine L'WF Vogekpite nutriert dch {Eutric = piH water =5} 3080 Mourtainous beech forest
Corfnental  LWF Waldheu= mured poor {Drysiric = pH water <5) 3060 Boech fomst

Corfnertad  |[LWF W serhem nutriert dch {Eutric = piH water =5} 30-80 B s o=t

Confnertdl  LWF Wiesherbuched nuiriend sich {Eutric = pH water =5) 30-80 Besech fomst

Corfnertad  |[LWF W tach Fasid e nutriert dch {Eutric = piH water =5} 30-80 Mourtsnous beech fomsi
HAgire LWF Wt erstesrraald nuiriend sich {Eutric = pH water =5) 30-80 Alpne coniferaus fomst
Agine LWF Weserstermwald nufrient rich (Eufric = pH water =5 30-80 Alpne ooniferous fomsl
Confnertdl  LWF Wil e nuiriend sich {Eutric = pH water =5) 30-80 Otk rmieesd foresis
Connerss  |L'WF Wil nurient rich (Eufric = pH water »5) 30-80 Otk rried foresi
Confnertd  LWF Wialses nutriend sich {Eutric = pH water =5) 30-80 Otk rmieesd foresis
Confneresl  |LWF Wialsruhe nufriert poor ([Dyssic = pHwater <5) 30-80 Otk rrimed forests

WA L Licpresresion jeurem 60-100 Alpme coniferous fomst
A 118 O b 3080 Mourtainous heech forest
A (L8 Pesucica primenal (=100 Mouriainous besch famst
Confneresl  |WSL Adenberg nufrient rich (Eufric = pH water =5 80-100 Beach fomst

A WSL Mlestsciracald nutrierd poor {Dystic = pHwater <5} primesval (=100} Alpre ooniferous forest
Hpine WL Arera &0-100 Alpne oxiferous foest
A WSL Bakakhora Alpre ooniferous forest
Confneresl  |WSL B denck 80-100 Beach fomst

Confnertal  WSL Bae de Chenes nuiriend sich {Eutric = pH water =5) 60-100 Besech fomst

Confneresl  |WSL Boridl nufrient rich (Eufric = pH water =5y &0-100 Otk rried forests
Mpirer WSL Charmdhiom Al coniferous fomst
Hpine WL Chrpaciym Alpne oxiferous foest
Confnertal  WSL Girsted nutriend sich {Eutric = pH water =5) 60-100 Besech fomst

Apine WAL Gropm Alpne coniferous fomest
A WaL Heraeda Alpre ooniferous forest
Corfnertal  |WSL Huerswangenizide nutriert dch {Eutric = piH water =5} B0-100 B s o=t

Confnertal  WSL Jorat Besach fomst

Confneresl  |WSL Mo nufrient rich (Eufric = pH water =5 80-100 ather

Confnertal  WSL nuiriend sich {Eutric = pH water =5) 60-100 Besech fomst

Confneresl  |WSL Risi Reuz=inzd nufrient rich (Eufric = pH water =5 30-80 Beach fomst

Corfnental  W5L Rotierschailrmoos 3060 Beech fomst

Hpine WL Scade nuriert poor ([Dysric = pH water < 5) primeval (=100} Alpne oxiferous foest
Confnertal  WSL Sedderrfulde nuiriend sich {Eutric = pH water =5) 80-100 afer

M WL Sebvasacca 030

Confnertal  WSL Sitbacad 030 Besech fomst

Confneresl  |WSL Tariche Haute Cote nufrient rich (Eufric = pH water =5 &0-100 Beach fomst

Confmertal  WSL nuirierd sich (Eufric = pH water »5) 30-80 afher

Confneresl  |WSL Tut=c hgerfiaiden nufrient rich (Eufric = pH water =5 30-80 Beach fomst

A WSL Uil Prayu Menrsch 0-30 Alpre ooniferous forest
Cornfneresl  |WSL Ukoka Beach fomst

Confnertal  WSL Ukl Sinyrabyi Lubh Besech fomst

Confneresl  |WSL Urnikers chachen nufrient rich (Eufric = pH water =5 80-100 ather

Confnertal  WSL Urtierailedem nuiriend sich {Eutric = pH water =5) 60-100 Besech fomst

B WL Val Camalval Leggia 80-100

Coninenial  WSL \iorrm Sikesn et dich (B = oH werer =5) B0-100 Beechfomst .

Forssttyps
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Appendix F: Full names and abbreviations of partner organisations

List full names of internal (WILDCARD partners) and external institutions (committed for soil sampling
and pending — answer still missing) in WP2 sorted by their abbreviation.

Abbreviation Name research institute

Wildcard partners (internal)

DISAFA - UNITO | Universita degli Studi di Torino, Italy

FVA-BW Forest Research Institute Baden-Wirttemberg, Germany

Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences,
IBER-BAS Bulgaria

INBO Research institute for forest and nature, Belgium

NWFVA Northwest German Forest Research Institute, Germany
UNIUD University of Udine, Italy

usv University Stefan Cel Mare of Suceava, Romania

VUK Silva Tarouca Research Institute, Pruhonice, Czech Republic
WR Wageningen University and Research, The Netherlands
Committed

BFNP Bavarian Forest National Park, Germany

BGD-NP Berchtesgaden National Park, Germany

CULS Czech University of Life Sciences, Czech Republic

LWF Bavarian Forest State Institute, Germany

UL University of Ljubljana, Slovenia

WSL Swiss Federal Institute for Forest, Snow and Landscape Research, Switzerland
Pending

INCDS M Dracea | National Institute for Research-Development in Forestry "Marin Dracea", Romania
UNIPD* University of Padua, Italy

UNITBV Transilvania University of Brasov, Romania
UNITUS* University of Tuscia, Italy

URK University of Agriculture in Krakow, Poland
WULS Warsaw University of Life Sciences, Poland
New partner

AlberlT Alberltalia ETS Foundation

UCPH University of Copenhagen

*Not included in the final selection
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Appendix G: Final WP2 HIS-below selection

Ecoregion

Institute

Reserve name

Soil conditions

Funded by

Forest type

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

AlberIT - UNIRC

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

BGD-NP

CuLS

CuLs

CuLs

CuLs

CuLs

CuLs

CuLs

CcuLs

CuLs

Monte Tranquillo

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Berchtesgaden National Park

Slovakia_Ploska_thermophilic

Slovakia_Janosikova Kolkaren_spruce

Slovakia_Smrekovica_spruce

Slovakia_Bielovodska dolina_spruce

Slovakia_Hlina_spruce

Slovakia_Koprova dolina_spruce

Slovakia_Tomanova dolina_spruce

Slovakia_Bystra_spruce

Slovakia_Dumbier_spruce
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mesic + nutrient rich

dry + nutrient rich

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

dry + nutrient rich

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

60-100

30-60

0-30

0-30

30-60

30-60

30-60

0-30

0-30

30-60

30-60

30-60

30-60

primary

primary

primary

primary

primary

primary

primary

primary

Mountainous beech forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Mountainous beech forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Oak mixed forests

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

the European Union



Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

CcuLs

CuLs

CuLs

CuLs

cuLs

CuLs

cuLs

CuLs

CuLs

CuLs

CuLs

CuULS

CuLs

DISAFA- UNITO

DISAFA-UNITO

DISAFA - UNITO

DISAFA-UNITO

DISAFA- UNITO

IBER-BAS

INCDS

LWF

uL

uL

uL

uL

uL

uL

WILDCARD — Milestone 3

Slovakia_Pilsko_spruce

Slovakia_Polana_spruce

Slovakia_Zadna Ticha_spruce

Slovakia_Sramkova_beech

Slovakia_Sutovska_beech

Slovakia_Polana_beech

Slovakia_Klenovsky Vepor_beech

Slovakia_Osobita_spruce

Slovakia_Zadne Medodoly_spruce

Slovakia_Kornietova_beech

Slovakia_Kundracka_beech

Slovakia_Padva_beech

Slovakia_Skalna Alpa_beech

Lago Perso

Alpe Devero

Paneveggio

Alpe Cusogna

Lom

Soskovcheto

Sinca

Friedergries

Zdrocle

Krokar

Menina

Pecka

Rajhenav

Strmec
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mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

mesic + nutrient poor

primary

primary

primary

primary

primary

primary

primary

primary

primary

primary

primary

primary

primary

0-30

0-30

30-60

60-100

60-100

primary

30-60

60-100

primary

primary

primary

primary

primary

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Alpine coniferous forest

Alpine coniferous forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Alpine coniferous forest

Alpine coniferous forest

Alpine coniferous forest

Beech forest

Mountainous beech forest

Alpine coniferous forest

Mountainous beech forest

Alpine coniferous forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest

Mountainous beech forest
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Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Alpine

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

Atlantic

uL

UNITBV

UNIUD

UNIUD

UNIUD

UNIUD

usv

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

INBO

INBO

INBO

INBO

INBO

INBO

INBO

INBO

INBO

INBO

INBO

WILDCARD — Milestone 3

Sumik

Sinca

Cansiglio

Val Alba

Val Alba

Cansiglio

Vanatori Natural Park (core area)

Pfynwald

Les Follateres

Tamangur

La Niva

Murgtal

Nationalpark

Seeliwald

Leihubelwald

Wijnendalebos

Sevendonk

Liedekerke

Kluisbos

Bos Terrijst

Zonienwoud-Joseph
reservaat

Zwaenepoel

Jansheideberg

Zonienwoud-Joseph
reservaat

Zwaenepoel

Zonienwoud-Joseph
reservaat

Zwaenepoel

Everzwijnbad

Pruikenmakers
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mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

dry + nutrient rich

dry + nutrient rich

mesic + nutrient poor

mesic + nutrient rich

mesic + nutrient rich

mesic + nutrient rich

wet/waterlogged + nutrient rich

wet/waterlogged + nutrient rich

mesic + nutrient poor
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Rodebos

Kolmont

Zonienwoud-Joseph
reservaat

Zwaenepoel

Muizenbos

Suesing

Westerholz

Franzhorn

Ewige_Route

Goehrder Eichen

Butterberg_NI

Lohn

Rieseberg

Herrenholz

Friedeholz

Bockmer_Holz

Walbecker Warte

Franzhorn

Nordahner Holz

Gaim

Pijpebrandje

Vijinerbos

Bunderbos

IP_Hohensteingehaenge

Laerchenberg

IP_Feistenberg

Mittelsteighuette

La Verna
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Bosco Negri

Wildseemoor

Barlochkar

Napf

Feldseewald

Teufelsries

Faulbach

Riedis

Nollenwald

Zweribach

Schnapsried

Siedigkopf

Altlochkar-Rotwasser

Sturmlesloch

Waldmoor-Torfstich

Schnepfenmoos

Kongur

Babite

Runcu

Stachel

Mittelberg

Groppenhofer und Rieder Leite

Donauhaenge

Echinger Lohe

Hoellbachgespreng

Spicnik

Haringer Berg
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Kniebrecht

Winterlieth

Oderhang

Koenigsbuche

Limker Strang

Dreyberg

Butterberg_SH

Vogelherd

Stoeberhai

Wattenberg und Hundsberg

Saubrink_Oberberg

Meinsberg

Grosser Staufenberg

Huenstollen

Grosser Freeden

Niddahaenge

Landwehr

Kinzigaue

Karlswoerth

Suserup

Stroedam

Norreskov

Gorjanci

Ravna gora

Domogled

Cozia

Nera
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Jata

Gibiel reserve

Debina reserve

Velka Ples

Sobes

Lipina

Doutnac

Hadecka planinka

Vlastovci kameny

Jelenka

Zakova hora

Salajka

Razula

Zofin

Zofin

Klet

Milesice

Boubin

Eustaska

Slovenska stran

Zofin

Zofin

Boubin

Novorecky mocal

Rejviz

Steibruchhau

Krummenlinden
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Fuerstenhalde

Weidel

Boedmerenwald

St. Jean

Mettlenrain Hoechi

Strassberg

Langgraben

Bannhalde

Tariche Bois Banal

Weidwald

Combe Biosse

Josenwald

Bialowieza National Park

Macchia dell'Orso

Limsky Kanal

Limsky Kanal

Cahnov-Soutok

Ranspurk
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