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Executive Summary

Milestone M7 describes the workflow for collecting new soil data within the WILDCARD project
across WP2 and WP3 throughout Europe, resulting in a consolidated dataset. While WP2
focuses on carbon (C) sequestration and biodiversity changes following the cessation of forest
management to allow spontaneous stand development (proforestation), WP3 investigates
secondary succession on abandoned agricultural land (afforestation). Within the project
structure, belowground processes are primarily addressed in Tasks 2.2 and 3.2.

Following an in-depth review of existing literature and publicly available datasets, sampling
sites were identified based on a gap analysis and predefined criteria (Milestone 3). At these
High Intensity Sites (HIS-below), soils were collected to quantify organic C content down to 1
m depth and to assess soil microbiome biodiversity in the uppermost mineral soil layer. The
project proposal set a target of collecting data from 200 HIS-below within WP2 and at least
50 within WP3.

Sampling was conducted both by teams within the WILDCARD consortium and by external
teams contracted specifically for data collection services. Digital soil survey data were
centrally collected using a dedicated app (Survey123) and stored within the VUK ArcGIS
system. Organic and mineral soil samples were shipped by local teams to central laboratories:
VUK in the Czech Republic for WP3, EV-INBO in Belgium for WP2, and ETHZ in Switzerland
for soil microbial diversity analyses for both WP2 and WP3. This milestone provides a detailed
description of the data collection workflow and presents a comprehensive overview of the
sampled HIS-below.

Following the completion of sampling in October 2025, WP2 successfully delivered
complete digital data and soil samples for 200 HIS-below. In WP3, sampling was carried
out across 31 chronoseguences, resulting in a total of 147 HIS-below. These data span
a wide range of ecoregions, habitat conditions, forest types, and times since land
abandonment (see Milestone 3 for further details).

Soil samples are currently being analysed for physical and chemical properties (VUK and EV-
INBO), as well as for soil microbiome biodiversity using eDNA techniques (ETHZ).

Keywords

Soil sampling; site selection; gap analysis; chronosequence; belowground organic carbon; soll
microbial biodiversity; eDNA techniques; forest floor; mineral soil; spontaneous succession;
ecoregion; Europe


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M3_HIS_soil_sampling_20241226_FVA-BW_VUKOZ_v1.0.pdf
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1. Introduction

The WILDCARD project investigates how rewilding — both in formerly managed forests
(proforestation) and on abandoned agricultural land (afforestation) — affects organic carbon
(C) storage and biodiversity. The research covers six European ecoregions (Alpine, Atlantic,
Boreal, Continental, Mediterranean, and Pannonian) and spans a range of (bio-)physical,
climatic, soil, and vegetation gradients (Milestone 1). The project addresses both aboveground
and belowground components of these ecosystems. Its primary objectives are to:

e consolidate all available data on C stocks and biodiversity changes during rewilding;

o deliver gradient- and ecoregion-specific predictions of C trajectories and their
biodiversity implications based on empirical evidence;

e present data on belowground diversity changes associated with rewilding using
contemporary eDNA methodologies; and

e assess the resistance and resilience of C stocks and biodiversity indicators in
secondary forests and shrublands under future climatic trends, extreme weather
events (e.g., drought), and natural disturbances (e.g., wildfires).

To ensure effective and spatially/ecologically representative data collection (see Milestone 1),
we conducted gap analyses and established selection criteria to identify High Intensity Sites
(HIS), where comprehensive sampling campaigns are implemented. We distinguish between
HIS-above and HIS-below. At HIS-above, the focus is on characterising aboveground
ecosystem components: forest structure is assessed through terrestrial surveys and laser
scanning, and linked to aboveground biodiversity and biomass (dendrometric data). At HIS-
below, sampling targets physical and chemical soil properties— particularly soil organic C
content — and soil biodiversity assessed through eDNA methods. Both forest floor and mineral
soil layers are evaluated down to a depth of 1 m. To optimise resources and ensure the most
complete datasets possible, the WPs have aimed to align HIS-above and HIS-below at the
same locations whenever feasible.

According to the project proposal, WP2 was expected to provide detailed tree census data for
at least 500 sites (see DoA and Output 2.1). From these, 200 were selected as HIS for the
2025 soil sampling campaign (Milestone 3). In WP3, nearly all sites were newly established
during the project in 2024-2025, and both aboveground and belowground datasets were
collected. The proposal anticipated comprehensive data collection for at least 50 HIS in
WP3.

Data were collected at all HIS-below in accordance with the Soil Sampling Protocol for the
analysis of soil C carbon content and soil biodiversity. This M7 document provides the final
overview of sampled HIS-below in WP2 and WP3, summarizing where soil data were collected
and from which sites soil samples were delivered to the central laboratories. The samples are
currently undergoing analysis, and the digital soil data are being used to develop models of
soil C dynamics and biodiversity changes with time since abandonment (TSA).

2. Soil sampling process

2.1. Proforestation sites — Work Package 2

Soil sampling within WP2 of the WILDCARD project was carried out at the selected set of High
Intensity Sites (HIS-below; see Section 4). The site selection procedure was previously
described in detail in Milestone 3. During the summer of 2025, soil sampling was
successfully completed at all 200 HIS. In accordance with the WILDCARD Soil Sampling
Protocol, samples for physical, chemical, and eDNA analyses collected at these sites were
shipped to the central laboratory in Belgium. Subsequently, frozen eDNA samples intended


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M3_HIS_soil_sampling_20241226_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.3_FINAL_noQR.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M3_HIS_soil_sampling_20241226_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.3_FINAL_noQR.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.3_FINAL_noQR.pdf
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for microbial analyses were forwarded to ETHZ. All remaining WP2 samples are being pre-
treated and analysed by EV-INBO.

Legal aspects of sample delivery process

The 200 WP2 HIS were sampled by both WILDCARD consortium partners and external
service providers. Service contracts issued between FVA-BW and the external partners
outlined their respective responsibilities and rights. Each sampling partner was responsible for
obtaining the necessary permits to conduct soil sampling within the selected forest reserves.
In addition, all partners were required to sign a Material Transfer Agreement (MTA), which
defined sample ownership and the handling of samples after the project’'s completion. The
different MTA templates are described in the Soil Sampling Protocol. Finally, the central
laboratory undertook all necessary steps to ensure compliance with the Nagoya Protocol.

Sample delivery

With all documentation finalized and after several training opportunities (both online and in
person), partners were able to sample their assigned HIS-below between April and September
2025. Samples were collected from both the forest floor and the mineral soil. In addition, minor
pre-treatment steps were carried out in local laboratories. For example, partners were required
to dry and weigh litter (OL) samples and submit these data digitally. Organic samples from the
OFH horizons and mineral soil samples were then shipped by the local teams to the central
laboratory — either dried (for chemical analyses and bulk density) or frozen on dry ice (for
eDNA analyses). Sample transport was organized by the local teams with support from the
central laboratory. However, some partners encountered minor difficulties. For instance,
samples from WSL were returned by Belgian customs, and samples from LWF were lost
during transport due to an incorrect delivery address. The issue for WSL was resolved by
contacting customs and routing the shipment through Germany. LWF, however, had to
resample a number of sites. These transport issues caused delays for a small subset of
samples (specifically the Romanian eDNA samples), which therefore arrived at EV-INBO only
in November 2025.

Quality control

Upon arrival, all delivered packages were checked for completeness and for the quality of the
samples. Sample lists provided by the local teams, together with the data entered into the
Surveyl23 application, were used to verify which samples had been collected. All
accompanying data (sample lists, forest floor weights, and app data) were also screened for
inconsistencies by EV-INBO. The scripts and functions used for these checks are available in
a GitHub repository and will continue to be updated throughout the project to accommodate
additional data formats and new inconsistency checks. This ongoing work will support the
creation of a clean and consistent dataset on belowground C and biodiversity, which forms
part of Deliverable 2.2 due in June 2026.

Payment procedure external partners

Once external partners had delivered their samples and the associated data, they were
contacted to provide clarification on any questions or inconsistencies identified by the central
laboratory. After this initial feedback loop, the payment procedure could begin, with the
condition that partners remain available for further questions throughout the remainder of the
project. EV-INBO completed and signed a handover checklist, including an inventory of all
delivered samples. Subsequently, the WP2 leader (FVA-BW) provided partners with an
invoice template to be completed and returned. The final templates were sent out on


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.3_FINAL_noQR.pdf
https://www.youtube.com/playlist?list=PLJhtngTCV-v8zcrjNY8gQZPX7TwzZIV9L
https://wildcard-project.eu/soil-samping-workshop-in-brno/
https://wildcard-project.eu/soil-samping-workshop-in-brno/
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November 24", 2025. If returned before the end of November, the invoices will be processed
and paid by the end of 2025.

2.2. Rewilding on abandoned agricultural lands — Work Package 3

In WP3, prior to initiating new soil sampling activities, existing soil data for abandoned
agricultural lands were analysed in detail and a gap analysis was performed (Milestone 3).
Existing information on soil C content was available for all six target ecoregions. Based on this
assessment, regions for new sampling at the so-called HIS-below were selected. In all cases,
sampling was comprehensive — covering both soil C and biodiversity analyses.

In regions beyond the reach of internal project partners, soil sampling was carried out by
external collaborators. Internal partners sampled 20 chronosequences, comprising a
total of 109 sites, while external partners sampled 9 chronosequences, adding 38 sites.
Altogether, soil samples were collected from 147 High Intensity Sites (see Section 4).
This number substantially exceeds the commitment outlined in the project proposal (50 HIS)
and expands the scope of sites reported in Milestone 3. A detailed breakdown of HIS-below
sampled by team, ecoregion, soil unit, and geographic location is provided in the Appendices.

Unfortunately, new soil data could not be collected in the Boreal ecoregion, as external teams
repeatedly failed to identify suitable sites. Consequently, for this ecoregion, we rely exclusively
on existing data from the literature. In all other ecoregions, at least three chronosequences
with multiple sites were successfully sampled. The complete set of existing and newly
collected data will be used in subsequent modelling efforts across all target ecoregions
(Milestone 1).

Legal aspects of sample delivery process

All teams participating in soil data collection received a Letter of Intent, provided by the VUK
team, to facilitate the transport of samples for chemical and physical analysis to the central
laboratory in the Czech Republic (VUK). A Material Transfer Agreement (MTA) was
established for the shipment of eDNA samples to the central laboratory of EV-INBO and,
subsequently, to ETHZ.

The work of external teams was contracted through VUK, the institution responsible for
overseeing soil surveys in WP3. All requirements for data collection and handling were
specified in detail within bilateral contracts. These contracts outlined the locations of sample
collection, transport procedures, and addressed issues related to the ownership of soil
samples, the resulting data, and the participation of external teams in publications.

Sample delivery

VUK conducted practice sampling during the 2024 growing season to test the feasibility of the
soil sampling protocol. Subsequent sampling by other teams took place from April to October
2025, in accordance with the schedule specified in the protocol. Forest floor and mineral soil
samples were homogenized in the field following the protocol and weighed.

Samples intended for eDNA analysis were frozen immediately after collection and transported
in this state to the central laboratory of EV-INBO and, subsequently, to ETHZ. Samples for
chemical analysis (surface organic OFH horizons and mineral soil) were dried at 40°C,
weighed, and shipped in a dry state via standard mail. Bulk density samples were handled
similarly, except they were dried at 105°C. Organic litter samples (OL horizon) were dried,

6


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M3_HIS_soil_sampling_20241226_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M3_HIS_soil_sampling_20241226_FVA-BW_VUKOZ_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
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separated, and weighed at the local partner sites; only the digital records for OL samples were
shared, and the physical samples were not transported to the central laboratory.

In total, 720 mineral soil and organic OFH samples were delivered to the VUK central
laboratory, and 147 mineral soil samples were delivered to EV-INBO for eDNA analysis of the
uppermost mineral soil. These numbers are lower than the theoretical maximum based on the
number of sites and the sampling design. The absence of some samples was due either to
the lack of the relevant horizon at certain sites (e.g., organic horizons in early stages of
succession) or to the presence of bedrock at shallow depths.

Quiality control

After delivery to the central laboratories for chemical analysis (VUK, Czech Republic) and
eDNA analysis (EV-INBO, Belgium), all packages were checked for completeness and sample
quality. Delivery verification was carried out using the accompanying sample lists and the
digital records in the VUK ArcGIS account, with particular attention to sample condition,
including humidity. The laboratories safely stored the samples and commenced their analyses.
Initial steps included weighing, drying, and fractionating the samples, followed by chemical,
physical, and microbiological analyses. All samples arrived at the central laboratories in good
condition. No difficulties were encountered during cross-border transport within Europe, and it
was not necessary to use any back-up samples, which had been collected but were not
transported by the local teams.

Payment procedure external partners

The VUK team verified that all required digital forms for field soil data collection had been
submitted to the VUK ArcGIS account within the agreed deadlines and that soil samples for
chemical and microbiological analyses were delivered. VUK subsequently prepared and
signed a handover form, enabling external teams to invoice their work. This was followed by
the invoicing and payment of the agreed amounts from WILDCARD project funds allocated to
the VUK team. With the exception of the contract with Aarhus University (AU), Denmark, all
contracts were finalized and financed by the beginning of November 2025. The contract with
AU will not be concluded until spring 2026, when LiDAR data, in addition to the soil data, will
also be delivered.

3. Laboratory protocols
3.1. Physical and chemical analysis

The laboratory protocol for physical and chemical analysis has been shared among project
partners and presented at WP2 and WP3 meetings. The protocols provide detailed workflows
for gas chromatography to determine C and nitrogen (N) content, as well as procedures for
measuring soil pH and texture using laser diffraction at both central laboratories (EV-INBO
and VUK).

In synthesis, undisturbed soil samples are sieved, weighed, and dried at the central
laboratories. These samples will be used to determine the dry bulk density of the fine earth
(kg m~3) and the fraction (vol%) of coarse fragments (diameter 2 mm < x < 50 mm). In addition
to drying and sieving, disturbed samples are further processed using a jaw crusher and/or
ball-milling. For forest floor samples, a cutting mill is employed. One subsample is then used
for total soil C and N analysis, while other subsamples are used to characterize soil texture
(fractions of sand, silt, and clay for mineral samples), total inorganic cCarbon content (g C kg™

7
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dry soil), and active and exchangeable pH. Chemical and physical analyses of the soil samples
are currently underway and, according to the project schedule, are expected to be completed
in the first half of 2026.

3.2. Analysis of soil microbiome biodiversity

Immediately after field collection, eDNA samples were placed on ice and transported to each
team’s laboratory, where they were stored at —20 °C until shipment. All shipments to the
central laboratories (ETHZ and EV-INBO) were conducted under frozen conditions to preserve
sample integrity. The transport procedure is described in the Soil Sampling Protocol.

At the central laboratories, eDNA analyses are performed independently: EV-INBO processes
mineral soil and forest floor samples to characterize mesofauna communities (annelids and
arthropods) for WP2, while ETHZ analyses mineral soil samples to assess bacterial and fungal
communities for both WP2 and WP3. The respective processing pipelines are described in
the associated eDNA workflow protocol.

At ETHZ, homogenized soil samples are freeze-dried, and eDNA is extracted from 250 mg of
soil using the Qiagen PowerSoil Pro Kit, which combines mechanical and chemical lysis,
lysate clarification, and DNA purification. Extracted DNA is then used in a two-step PCR library
preparation workflow: (1) amplification of fungal (ITS3ngs/ITS4ngs) and bacterial (341f/806r)
marker regions, and (2) attachment of lllumina index sequences. PCR products are quantified,
purified, normalized, and pooled equimolarly. Sequencing is performed on an lllumina
NextSeq 2000 platform (2 x 300 bp).

At EV-INBO, eDNA is extracted from 20 mg of frozen mineral soil or forest floor using the
DNeasy PowerSoil Pro Kit, with a phosphate-buffer pre-treatment to enrich extracellular DNA.
A single-step PCR is conducted using a common arthropod/annelid COI primer set (fwhF2—
Terr_EPTDr2n). Amplicons are quantified, purified, normalized, pooled equimolarly, and
sequenced on an lllumina NovaSeq X Plus platform (2 x 150 bp).

Sequencing data generated by both institutions are quality-filtered and processed to produce
amplicon sequence variants (ASVs; ETH Zurich) or Operational Taxonomic Units (OTUs;
EVINBO). Taxonomic assignment is performed against the SILVA database for bacteria,
UNITE for fungi, and BOLD and MIDORIZ for arthropods and annelids. Functional composition
of microbial communities is further inferred using PICRUSt2 (bacteria) and FUNGuild (fungi).

4. List of sampled sites

A comprehensive map of sampled HIS is available in WILDCARD webGIS. Below, all sampled HIS-below for WP2
and WP3 are listed (Table 1 and

Table 4, respectively), including details on ecoregion, country, and the collection team. A
graphical overview of sampled HIS-below, organized by team, ecoregion, soil unit, and
geographical location, is provided in Appendices A, B, and C. As previously mentioned, new
soil data could not be collected in the Boreal ecoregion, as external teams in WP3 were unable
to identify suitable sites. Consequently, for this ecoregion, only existing data from the literature
are available. In all other ecoregions, the coverage of HIS-below is sufficient to meet the
project’'s sampling objectives (see DoA and also Milestone 1).


https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_Soil_sampling_protocol_v4.3_FINAL_noQR.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_eDNA-protocols_20251292_EV-INBO_ETHZ_v2.0.pdf
https://wildcard-project.eu/project-data/
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
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Table 1: List of sampled HIS-below in WP2. Full names of Teams are listed in Appendix A
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28

29

30

31

32

33

34

35

36

37

38

39

40

a1

42

43

a4

46

alpine
mediterranean
continental
continental
continental
continental
continental
continental
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
alpine
alpine
alpine
alpine
alpine
alpine
continental
continental
alpine
alpine

alpine

IT

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

DE

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

SK

AlberlT -
UNIRC
AlberlT -
UNIRC

BFNP

BFNP

BFNP

BFNP

BFNP

BFNP

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

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

CULS

UNITO

UNITO

UNITO

UNITO

UNITO

Monte Tranquillo
Macchia dell'Orso
Spicnik
Mittelsteighuette
Laerchenberg
Hohensteingehaenge
Feistenberg

Hoellbachgspreng

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_Kornietova
_beech
Slovakia_Sramkova_
beech
Slovakia_Sutovska_
beech
Slovakia_Polana_be
ech
Slovakia_Klenovsky
Vepor_beech
Slovakia_Janosikova
Kolkaren_spruce
Slovakia_Smrekovic
a_spruce
Slovakia_Bielovodsk
a dolina_spruce
Slovakia_Hlina_spru
ce
Slovakia_Koprova
dolina_spruce
Slovakia_Osobita_sp
ruce
Slovakia_Tomanova
dolina_spruce
Slovakia_Zadne
Medodoly_spruce
Slovakia_Bystra_spr
uce
Slovakia_Dumbier_s
pruce
Slovakia_Pilsko_spru
ce
Slovakia_Polana_spr
uce
Slovakia_Kundracka
_beech
Slovakia_Padva_bee
ch
Slovakia_Skalna
Alpa_beech
Slovakia_Ploska_the
rmophilic
Slovakia_Zadna
Ticha_spruce

La Verna
Lom
Paneveggio
Lago Perso

Alpe Cusogna

AlberIT - UNIRC__22__Monte Tranquillo__NA
AlberIT - UNIRC__24__Macchia dell'Orso__NA
NPS_21_Spicnik__2
BFNP__137__ Mittesteighuette_ NA
BFNP__2122_ Laerchenberg__ NA
BFNP_IP_10_IP_Hohensteingehaenge_NA
BFNP__IP_5__IP_Feistenberg__ NA
LWF__x__ Hoellbachgespreng__NA
BGD-NP__1__ Berchtesgaden National Park__F016
BGD-NP__1_ Berchtesgaden National Park__F023
BGD-NP__1__ Berchtesgaden National Park__F035
BGD-NP__1__Berchtesgaden National Park__F036
BGD-NP__1__ Berchtesgaden National Park__F038
BGD-NP__1__ Berchtesgaden National Park__F048
BGD-NP__1__Berchtesgaden National Park__F059
BGD-NP__1__ Berchtesgaden National Park__F066
BGD-NP__1__ Berchtesgaden National Park__F073
BGD-NP__1__Berchtesgaden National Park__F099
BGD-NP__1__ Berchtesgaden National Park__F138
CULS__121__ Slovakia_Kornietova_beech__NA
CULS__122__Slovakia_Sramkova_beech__NA
CULS__ 123 _ Slovakia_Sutovska_beech__NA
CULS__125__ Slovakia_Polana_beech__NA
CULS__128__Slovakia_Klenovsky Vepor_beech__NA
CULS__148__ Slovakia_Janosikova Kolkaren_spruce__NA
CULS__149__ Slovakia_Smrekovica_spruce__NA
CULS__150__Slovakia_Bielovodska dolina_spruce__NA
CULS__151__ Slovakia_Hlina_spruce__NA
CULS__153__ Slovakia_Koprova dolina_spruce__NA
CULS__154__Slovakia_Osobita_spruce__NA
CULS__155__Slovakia_Tomanova dolina_spruce__NA
CULS__156__Slovakia_Zadne Medodoly_spruce__NA
CULS__157__Slovakia_Bystra_spruce__NA
CULS__ 158 _ Slovakia_Dumbier_spruce__NA
CULS__159__ Slovakia_Pilsko_spruce__NA
CULS__160__Slovakia_Polana_spruce__NA
CULS__168__Slovakia_Kundracka_beech__NA
CULS__169__ Slovakia_Padva_beech__ NA
CULS__170__Slovakia_Skalna Alpa_beech__NA
CULS__176__Slovakia_Ploska_thermophilic__NA
CULS__181__ Slovakia_Zadna Ticha_spruce__NA
DISAFA - UNITO__3_ La Verna__NA
DISAFA - UNITO__4__Lom__NA
DISAFA - UNITO__9_ Paneveggio_NA
DISAFA - UNITO__13__Lago Perso__NA

DISAFA - UNITO__14_ Alpe Cusogna__NA

41,76460
39,12950
48,94930
49,09840
48,94930
48,90920
48,95440
49,08350
47,58330
47,56200
47,59860
47,59480
47,59120
47,55850
47,59640
47,58700
47,58090
47,54470
47,55420
48,99640
49,19010
49,17150
48,63340
48,68590
49,01210
48,98760
49,19400
49,19050
49,17600
49,27130
49,22020
49,23200
48,93010
48,94810
49,51630
48,63680
49,00540
48,88910
48,98350
48,42400
49,22040
43,71040
44,45990
46,29720
44,90690

45,71220

13,75530
16,65140
13,48190
13,25260
13,37530
13,51770
13,39900
13,29780
12,83070
12,80900
12,86700
12,87200
12,86660
12,89030
12,92810
12,94380
12,92380
12,95770
12,99370
19,10760
19,10800
19,08200
19,50110
19,74510
19,19910
19,21240
20,11790
19,89200
19,98680
19,71300
19,92680
20,19490
19,59330
19,66150
19,32230
19,48690
19,16500
19,03270
19,16810
18,25090
19,97550
11,93290
16,47740
11,76010
6,79560

8,05880
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48

49

50

51

52

53

54

55
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57
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59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

alpine IT UNITO Alpe Devero DISAFA - UNITO__15__Alpe Devero__NA 46,30900 8,23520
continental IT UNITO Bosco Negri DISAFA - UNITO__27__Bosco Negri__NA 45,21110 9,05770
continental DE NWFVA Faulbach FVA-BW__8__ Faulbach__1105 47,90060 7,92875
continental DE NWFVA Napf FVA-BW__9_ Napf_ 1109 47,87380 7,99338
continental DE NWFVA Zweribach FVA-BW__10__Zweribach__NA 48,03860 8,08975
continental DE NWFVA Wildseemoor FVA-BW__14_ Wildseemoor__1123 48,72030 8,45180
continental DE NWFVA Waldmoor-Torfstich FVA-BW__15__Waldmoor-Torfstich__1125 48,73170 8,65088
continental DE NWFVA Schnapsried FVA-BW__17__Schnapsried__1127 49,41010 8,89280
continental DE NWFVA Teufelsries FVA-BW__59__ Teufelsries_ NA 48,45840 8,27520
continental DE NWFVA Feldseewald FVA-BW__62__ Feldseewald__NA 47,86860 8,03606
continental DE NWFVA Barlochkar FVA-BW__500__Barlochkar__NA 48,57080 8,24172
continental DE NWFVA Sturmesloch FVA-BW__510__ Sturmlesloch__NA 48,73370 8,51078
continental DE NWFVA Schnepfenmoos FVA-BW__543__Schnepfenmoos__NA 48,43860 8,27196
continental DE NWFVA Altlochkar-Rotwasser FVA-BW__588__Altlochkar-Rotwasser__NA 48,72160 8,47236
continental DE NWFVA Riedis FVA-BW__602__Riedis__NA 48,16540 8,15236
continental DE NWFVA Siedigkopf FVA-BW__621__Siedigkopf__NA 48,44599 8,09862
continental DE NWFVA Nollenwald FVA-BW__1036__Nollenwald__NA 47,78281 7,95894
continental DE NWFVA Niddahaenge NWFVA__06-006__Niddahaenge__a 50,52430 9,20748
continental BG IBER-BAS Babite IBER-BAS__BFKONG__Babite_NA 41,37220 23,20360
continental BG IBER-BAS Kongur IBER-BAS___RKONG__Kongur__NA 41,33780 23,18650
alpine BG IBER-BAS Soskovcheto IBER-BAS__RSOSK__Soskovcheto__NA 41,59720 24,62500
atlantic BE INBO Wijnendalebos INBO__2__ Wijnendalebos__NA 51,06710 3,03870
atlantic BE INBO Everzwijnbad INBO__3__Everzwijnbad__NA 50,79930 4,67570
atlantic BE INBO Rodebos INBO__7__Rodebos__FagoQuercetum 50,77160 4,61860
atlantic BE INBO Jansheideberg INBO__9_ Jansheideberg_ NA 50,70360 4,27700
atlantic BE INBO Bos Terrijst INBO__11_ Bos Terrijst__NA 50,71820 4,08600
atlantic BE INBO Pruikenmakers INBO__12__Pruikenmakers__NA 50,79990 4,71700
atlantic BE INBO Liedekerke INBO__13__Liedekerke_ NA 50,86650 4,11370
atlantic BE INBO Sevendonk INBO__14__Sevendonk__Quercion 51,27460 4,93560
atlantic BE INBO Muizenbos INBO__15_ Muizenbos__NA 51,19770 4,56610
atlantic BE INBO Kluisbos INBO__17__ Kluishos__NA 50,76500 3,50350
atlantic BE INBO Kolmont INBO__18__Kolmont__NA 50,79970 5,42580
Zonienwoud-Joseph .

atlantic BE INBO Zwacnepocl INBO_l?aiZ?\I,Z;‘{fT;JE?égZi Zuaenepoel 50,74850 442190
Zonienwoud-Joseph .

atlantic BE INBO 2wacnepoel 'NBOAlﬁSZ‘g:,'Z;;’V_";%Jé’;‘ZﬂZig‘r’fae”ep"e' 50,75710 4,41060
Zonienwoud-Joseph

atlantic BE INBO Zwaenepoel INBO__1__ Zonienwoud-Joseph Zwaenepoel reservaat__Haras 50,76220 4,41780

~ reservaat

atlantic BE INBO Zon%nv:g#g;ﬁeph INBO__1__Zonienwoud-Joseph Zwaenepoel 50,75090 4,42280

reservaat reservaat__OldCore
continental RO UNITBV Runcu INCDS__1_ Runcu__NA 46,17590 22,12860

alpine RO UNITBV Sinca INCDS__2__Sinca__NA 45,66450 25,17060
continental DE LWF Donauhaenge LWF__100_a__Donauhaenge__NA 48,90250 11,83910
continental DE LWF Stachel LWF__119_a__ Stachel__NA 50,06370 10,70460
continental DE LWF Mittelberg LWF__160_a__Mittelberg__NA 49,05630 11,43400
continental DE LWF Grop_penhofey und LWF__57_a__Groppenhofer und Rieder Leite_ NA 48,85140 11,07000

Rieder Leite
continental DE LWF Echinger Lohe LWF__60_a__Echinger Lohe__NA 48,29930 11,64400

alpine DE LWF Friedergries LWF__65_a__ Friedergries_ NA 47,48860 10,95230
continental DE NWFVA Butterberg_SH NWFVA__01_020__ Butterberg_SH__NA 54,12780 10,54230

atlantic DE NWFVA Westerholz NWFVA__01_023__Westerholz__NA 54,12470 9,73660

atlantic DE NWFVA Ewige Route NWFVA__03_080__Ewige_Route__NA 53,12440 10,89170
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94 continental DE NWFVA Dreyberg NWFVA__03_087__Dreyberg_ NA 51,72900 9,55906
95 atlantic DE NWFVA Gaim NWFVA__03_100__Gaim__NA 52,33780 9,87490
96 atlantic DE NWFVA Nordahner Holz NWFVA__03-001__Nordahner Holz__NA 53,66210 9,03250
97 atlantic DE NWFVA Franzhorn NWFVA__03-002__Franzhorn__a 53,42340 9,00120
98 atlantic DE NWFVA Franzhorn NWFVA__03-002__Franzhorn__b 53,42430 8,99660
99 atlantic DE NWFVA Herrenholz NWFVA__03-003__Herrenholz__NA 52,80150 8,37190
100 atlantic DE NWFVA Walbecker Warte NWFVA__03-011__Walbecker Warte__NA 52,25960 11,05197
101 continental DE NWFVA Grosser Freeden NWFVA__03-012__Grosser Freeden__NA 52,19000 9,09380
102 continental DE NWFVA Huenstollen NWFVA__03-014__Huenstollen__NA 51.5765 10.04332
103 continental DE NWFVA Grosser—zta“fe”be' NWFVA_ 03-017__ Grosser Staufenberg_ NA 51,62450 10,63695
104 continental DE NWFVA Stoeberhai NWFVA__03-019__Stoeberhai__NA 51,65500 10,55635
105 atlantic DE NWFVA Goehrder Eichen NWFVA__03-025__Goehrder Eichen__NA 53,09910 10,83740
106 continental DE NWFVA Landwehr NWFVA__03-026__Landwehr__NA 53,07070 11,26750
107 continental DE NWFVA Vogelherd NWFVA__03-041__Vogelherd__NA 51,79530 9,56767
108 continental DE NWFVA Limker Strang NWFVA__03-044__Limker Strang__NA 51,72100 9,67432
109 continental DE NWFVA Koenigsbuche NWFVA__03-046__Koenigsbuche__NA 51,58340 10,33925
110 continental DE NWFVA Oderhang NWFVA__03-047__Oderhang__NA 51,64350 10,49994
111 continental DE NWFVA Haringer Berg NWFVA__03-049__Haringer Berg__NA 51,98940 10,31000
112 continental DE NWFVA Friedeholz NWFVA__03-053__Friedeholz__NA 52.86879 8.63275
113 atlantic DE NWFVA Rieseberg NWFVA__03-055__Rieseberg__NA 52,27980 10,75549
114 atlantic DE NWFVA Lohn NWFVA__03-058__Lohn__NA 53,05190 10,56310
115 continental DE NWFVA Meinsberg NWFVA__03-060__Meinsberg_ NA 52,22380 9,51040
116 atlantic DE NWFVA Butterberg_NI NWFVA__03-074__Butterberg_NI__NA 52,26300 11,02176
117 atlantic DE NWFVA Suesing NWFVA__03-077__Suesing__NA 53,10240 10,35630
118 atlantic DE NWFVA Bockmer_Holz NWFVA__03-082__Bockmer_Holz__NA 52,31510 9,84790
119 continental DE NWFVA Saubrink_Oberberg NWFVA__03-083__ Saubrink_Oberberg__ NA 52,10050 9,55070
120 continental DE NWFVA Winterlith NWFVA__03-089__ Winterlieth__NA 51,79350 9,60769
121 continental DE NWFVA Wa“e’;gzrggrzndﬁ“ NWFVA__06-004_ Wattenberg und Hundsberg__b 51,29820 9,27832
122 continental DE NWFVA Kniebrecht NWFVA__06-014__Kniebrecht__NA 497,586 8.67123
123 continental DE NWFVA Karlswoerth NWFVA__06-020__Karlswoerth__NA 49,82720 8,43555
124 continental DE NWFVA Kinzigaue NWFVA__06-025__Kinzigaue__b 5,014,230 89,833

125 continental DK UCPH Norreskov UCPH__4_ Norreskov__NA 55,79490 12,39720
126 continental DK UCPH Stroedam UCPH__7__Stroedam__NA 55,96590 12,27360
127 continental DK UCPH Suserup UCPH__8__ Suserup__NA 55,37910 11,56040
128 alpine S| SFI Strmec UL_ 2 Strmec_ NA 45,62331 14,81385
129 alpine SI SFI Zdrocle UL__3_ Zdrocle__zd1 45,57097 14,46951
130 continental S| SFI Ravna gora UL__4_Ravnagora__NA 45,78594 15,38793
131 alpine S| SFI Rajhenav UL__ 5_ Rajhenav__NA 45,66583 15,00718
132 alpine S| SFI Pecka UL_ 6_ Pecka__NA 45,75341 14,99551
133 alpine SI SFI Menina UL__7_ Menina__NA 46,26620 14,83548
134 alpine SI SFI Krokar UL__ 8_ Krokar__NA 45,54352 14,76715
135 continental Sl SFI Gorjanci UL__9_ Gorjanci__NA 45,76150 15,32213
136 alpine SI SFI Sumik UL_1_ Sumik__NA 46,48746 15,45503
137 continental RO UNITBV Nera UNITBV__1_ Nera__ NA 45,13670 22,07770
138 alpine RO UNITBV Cozia UNITBV__2_ Cozia__NA 45,30760 24,34150
139 alpine RO UNITBV Sinca UNITBV__3__Sinca__NA 45,67210 25,18860
140 continental RO UNITBV Domogled UNITBV__4__Domogled__NA 44,90050 22,41960
141 alpine IT UNIUD Cansiglio UNIUD__1__ Cansiglio__ AF-NM 46,07770 12,43760
142 alpine IT UNIUD Cansiglio UNIUD__1__ Cansiglio__AF-OG 46,06320 12,42950
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143

144

145

146

147

148

149

150

151

152

153
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155
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157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

191

alpine
alpine
mediterranean
mediterranean
continental
continental
continental
alpine
continental
continental
continental
continental
continental
continental
pannonian
continental
continental
continental
continental
pannonian
continental
continental
continental
continental
continental
continental
continental
continental
continental
continental
continental
continental
atlantic
atlantic
atlantic
continental
alpine
continental
continental
alpine
continental
continental
alpine
alpine
alpine
continental
continental
continental

continental

HR

HR

PL

PL

PL

RO

Ccz

cz

cz

cz

cz

cz

Ccz

cz

cz

Ccz

cz

cz

Ccz

cz

cz

Ccz

cz

cz

Ccz

Ccz

Ccz

Ccz

Ccz

Ccz

NL

NL

NL

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

UNIUD

UNIUD

UNIUD

UNIUD

IBL

IBL

IBL

usv

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

VUK

WR

WR

WR

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL

WSL
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Val_Alba
Val_Alba
Limsky Kanal
Limsky Kanal
Debina reserve
Gibiel reserve

Jata

Vanatori Natural
Park

Zofin
Zofin
Zofin
Zofin
Boubin
Boubin
Cahnov
Eustaska
Milesice
Lipina
Sobes
Ranspurk
Razula
Salajka
Velka Ples
Zakova hora
Rejviz
Jelenka
Slovenska stran
Novorecky mocal
Vlastovci kameny
Doutnac
Klet
Hadecka planinka
Vijlenerbos
Pijpebrandje
Elslooerbos
Krummenlinden
Pfynwald
St. Jean
Weidwald
Les Follateres
Fuerstenhalde
Tariche Bois Banal
Boedmerenwald
Leihubelwald
Seeliwald
Bannhalde
Langgraben
Strassberg

Weidel

UNIUD__2_ Val Alba__BF-NM
UNIUD__2_ Val Alba__BF-OG
UNIUD/HSI__3__ Limsky Kanal__LI-NM
UNIUD/HSI__3__Limsky Kanal__LI-OG
URK__6__Debina reserve__NA
URK__7__Gibiel reserve__NA

URK_9 Jata_c

USV__1_Vanatori Natural Park (core area)__NA

VUK__1_ Zofin__a
VUK__1_ Zofin_b
VUK__1_ Zofin_ ¢
VUK__1_ Zofin__d
VUK__3_ Boubin__a
VUK__3__Boubin__b
VUK__5__Cahnov-Soutok__NA
VUK__6__Eustaska__NA
VUK__8__ Milesice__NA
VUK__12_ Lipina__NA
VUK__13__Sobes__NA
VUK__15__ Ranspurk__NA
VUK__17__Razula__NA
VUK__18__Salajka__NA
VUK__22_ Velka Ples__NA
VUK__23__Zakova hora__NA
VUK__34__Rejviz__NA
VUK__35_ Jelenka__NA
VUK__37__Slovenska stran__NA
VUK__38__Novorecky mocal__NA
VUK__40__Vlastovci kameny__NA
VUK__102__Doutnac__NA
VUK__105__ Klet_ NA
VUK__36__Hadecka planinka__NA
WR__5__Vijlnerbos__NA
WR__9__ Pijpebrandje__NA
WR__53__Bunderbos__NA
WSL__3__Krummenlinden__NA
WSL__4_ Pfynwald__NA
WSL__6__St. Jean__NA
WSL__ 11 Weidwald__NA
WSL__15_ Les Follateres__NA
WSL__18 Fuerstenhalde__NA
WSL__21__ Tariche Bois Banal__NA
WSL__23_ Boedmerenwald__NA
WSL__24__ Leihubelwald__NA
WSL__25__ Seeliwald__NA
WSL__26_ Bannhalde_NA
WSL__27__Langgraben__NA
WSL__30__Strassberg__NA

WSL__31_ Weidel__NA
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46,46320
46,45900
45,14450
45,14120
50,00824
50,05899
51,95732
47,14380
48,66540
48,66500
48,66170
48,66820
48,97370
48,97480
48,65660
50,06730
48,98450
48,82230
48,82600
48,67750
49,36050
49,40140
49,98870
49,65420
50,21790
50,73820
49,30880
48,99150
50,20450
49,95760
48,87400
49,22770
50,76620
52,25330
50,92750
47,56040
46,29330
47,13190
47,41540
46,12610
47,55980
47,33740
46,98430
46,86820
46,90660
47,52410
47,54620
4753210

47,35170

13,23100
13,22770
13,67770
13,67730
20,42059
20,36344
22,19843
26,26210
14,70430
14,70570
14,70450
14,70330
13,81650
13,81740
16,94030
17,26060
13,84050
15,96340
15,97170
16,94670
18,38450
18,41670
13,80310
15,99110
17,29520
15,75830
16,67880
14,86800
16,84520
14,15220
14,27440
16,68250
5,96760
5,70440
5,75200
8,33550
7,56440
7,04010
7,99630
7,07910
8,45480
7,14930
8,84640
8,14130
8,14370
8,52160
8,52640
8,49640

8,48670
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192 continental CH WSL Josenwald WSL__32__ Josenwald__NA 47,13320 9,26160
193 alpine CH WSL Nationalpark WSL__33__ Nationalpark__NA 46,66120 10,21220
194 continental CH WSL Steibruchhau WSL__36__Steibruchhau__NA 47,65730 8,49080
195 continental CH WSL Combe Biosse WSL__39__Combe Biosse__NA 47,11100 7,01640
196 alpine CH WSL La Niva WSL__40__La Niva__NA 46,61200 9,62390
197 continental CH WSL La Niva WSL__42__ Mettlenrain Hoechi__NA 47,25310 7,80080
198 alpine CH WSL Tamangur WSL__ 51 Tamangur__NA 46,67980 10,36210
199 alpine CH WSL Murgtal WSL__ 53__ Murgtal__NA 47,06990 9,21180
200 continental PL IBL Bialowieza National WULS__1__ Bialowieza National Park__NA 52,75663 23,84832

Park

In WP3, soil sampling was conducted within chronosequences, each comprising several HIS-
below. Soil collection was carried out by internal partners (Table 2) and external partners
(Table 3). The complete list of HIS for WP3 is provided in Table 4.

Table 2: List of chronosequences collected by internal teams in WP3.

Continental CR:E?)EIE”C Bohemian Karst VUKOZ_1 20-88 15
Continental gé‘;ﬁglic Sumava Mts.-wet VUKOZ_2 20-79 8
Continental CR:;G;ET)”C Sumava Mts. - dry VUKOZ_3 20-79 5
Continental CR:E?)EIE”C Beskydy Mts. VUKOZ_4 20-80 4
Pannonian Hungary Kiskunsag NP VUKOZ_5 25-58 7
Pannonian Hungary Tokaj VUKOZ_6 0-80 4
Atlantic Belgium Everbeekse bossen INBO_1 0-30 3
Atlantic Belgium Everbeekse bossen INBO_2 0-20 3
Alpine Bulgaria Western Rhodopes (New name: Kartola) IBER_BAS_1 5-90 5
Alpine Bulgaria Rila mountain (New name: Ismailitsa) IBER_BAS_2 5-120 5
Mediterranean Bulgaria Pirin mountain (New name: Valogi) IBER_BAS_3 5-80 5
Alpine Bulgaria Marashka chuka IBER_BAS 4 0-80 5
Alpine Bulgaria Perelik (New name Kuzuyatak) IBER_BAS_ 5 20-110 5
Alpine Italy Friuli Venezia Giulia (Taipana) UNIUD_1 0-70 5
Continental Italy Toscana UNIUD_2 0-70 5
Continental Italy Abruzzo UNIUD_3 0-70 5
Mediterranean Italy Basilicata UNIUD_4 0-70 5
Alpine Italy Friuli Venezia Giulia (Ampezzo) UNIUD_6 0-70 5
Alpine Italy Piemonte UNITO_1 0-70 5
Alpine Italy Piemonte UNITO_2 0-70 5
Total 109
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Table 3: List of chronosequences collected by external teams in WP3.

Alpine Ukraine Pop Ivan, Rachiv, Pietros MENDLEU_1 0-70 4
Alpine Slovakia  Veporské Hills, Hriflova TUzZVvO_1 5-45 4
Alpine Slovakia  Skorusické Hills, Zabiedovo TUZVO_2 7-55 5
Pannonian Slovakia  Krupinska Plateau TUZVO_3 10-55 4
Mediterranean Sicily Pantelleria UNIPA_1 0-64 6
Continental Denmark  Mid-Jytland AU_1 5-200 4
Atlantic Denmark  South-Jytland AU_2 17-30 4
Continental Slovenia  Kras, near to Skocjanske jame ZRC_SAZU_ 1 0-90 4
Continental Romania  Transilvania UNITBV_1 0-32 3
Total 38

Table 4: List of individual HIS-below sampled by internal and external teams in WP3. TSA = time since
abandonment in years.

1 continental DK AU_1 AU_1 28 56,169 10,073 AU_1_Mid-Jytland 1_1
2 continental DK AU_1 AU_1 5 56,178 10,061 AU_1_ Mid-Jytland 2_1
3 continental DK AU _1 AU_1 200 56,211 10,101 AU_1_Mid-Jytland 4_1
4 continental DK AU_1 AU_1 10 56,212 10,102 AU_1_ Mid-Jytland 3_1
5 atlantic DK AU_2 AU_2 17 55,020 8,965 AU_2_ South-Jytland 3_1
6 atlantic DK AU_2 AU_2 17 55,021 8,963 AU_2_ South-Jytland 2_1
7 atlantic DK AU_2 AU_2 21 55,022 8,923 AU_2_South-Jytland 4_1
8 atlantic DK AU_2 AU_2 30 55,015 8,954 AU_2_ South-Jytland 1_1
9 continental Sl Karst ZRC_SAZU 50 45,671 13,983 ZRC-SAZU 1 T7_1
10 continental Sl Karst ZRC_SAZU O 45,673 13,973 ZRC-SAZU_ 1 TR1 1
11 continental Sl Karst ZRC_SAZU 20 45,666 13,976 ZRC-SAZU_1 KD3_ 1
12 continental SI Karst ZRC_SAZU 90 45,673 13,901 ZRC-SAZU_1 GO3_1
13 alpine BG Ismailica IBER_BAS 2 40 42,000 23,324 IBER_BAS 2 2 2

14 alpine BG Ismailica IBER_BAS 2 10 42,001 23,325 IBER_BAS_2_3 3

15 alpine BG Ismailica IBER_BAS 2 70 42,003 23,323 IBER_BAS 2 11 11
16 alpine BG Ismailica IBER_BAS 2 120 41,999 23,329 IBER_BAS 2 14 14
17 alpine BG Ismailica IBER_BAS 2 90 41,999 23,329 IBER_BAS 2 5 5

18 alpine BG Kartola IBER_BAS_1 66 41,700 24,787 IBER_BAS 1 55

19 alpine BG Kartola IBER_BAS_1 25 41,695 24,795 IBER_BAS_1 6_6

20 alpine BG Kartola IBER_BAS_ 1 45 41,704 24,769 IBER_BAS_ 1 14 14
21 alpine BG Kartola IBER_BAS_1 93 41,700 24,778 IBER_BAS_1_12 12
22 alpine BG Kartola IBER_BAS 1 4 41,707 24,802 IBER_BAS 1 15 15
23 alpine BG Marashka chuka IBER_BAS_4 50 41,632 24,046 IBER_BAS_4_12 12
24 alpine BG  Marashka chukaIBER _BAS 4 80 41,631 24,044 IBER_BAS 4 4 4

25 alpine BG Marashka chuka IBER_BAS_4 20 41,631 24,038 IBER_BAS 4 5 5

26 alpine BG Marashka chuka IBER_BAS_4 60 41,630 24,037 IBER_BAS_4_6_6

27 alpine BG Marashka chuka IBER_BAS_4 0 41,630 24,046 IBER_BAS_4_14_14
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IBER_BAS 3 1 1
IBER_BAS 3 2 2
IBER_BAS_3 8 8
IBER_BAS_3 9 9

IBER_BAS_3_10_10

IBER-BAS_5_Perelik_13-13
IBER-BAS_5_Perelik_14-14
IBER-BAS_5_Perelik_1-1
IBER-BAS_5_Perelik_3-3

IBER-BAS_5_Perelik_9-9
INBO 1 G1_1
INBO 1 GO_1
INBO 1 G2_ 1
INBO 2 A1 1
INBO 2 A2 1
INBO_2 A0 1

MENDELU_1 2 274

MENDELU_1 1 273

MENDELU_1 3 275
MENDELU_1_control_279

TUZVO_3_Plastovce 1_1
TUZVO_3_Plastovce 3_1
TUZVO_3_Plastovce 2_1
TUZVO_3_Plastovce 4 _1
TUZVO_2 Zabiedovo 1_1
TUZVO_2 Zabiedovo 2_1
TUZVO_2 Zabiedovo 3 1
TUZVO_2_Zabiedovo 4_1

TUZVO_2_Zabiedovo 5_1
TUZVO_1_Hrinoval_1
TUZVO_1_Hrinova2_1
TUZVO_1_Hrinova 3_1

TUZVO_1_Hrinova 4_1
UNITO_2 DA1-1950_DA1-
1950-1
UNITO_2_ DA1-2024_DA1-
2024-1
UNITO_2_ DA1-2020_DA1-
2020-1
UNITO_2_DA1-2000_DA1-
2000-1
UNITO_2_DA1-1980_DA1-
1980-1
UNITO_1_DP1-1980_DP1-
1980-1
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UNITO_1_DP1-2024_DP1-

67 alpine IT Biella UNITO_1 0 45,542 7,894 2024-1
UNITO_1_DP1-1950_DP1-
68 alpine IT Biella UNITO_1 74 45,547 7,896 1950-1
UNITO_1_DP1-2020_DP1-
69 alpine IT Biella UNITO_1 4 45,548 7,900 2020-1
UNITO_1_DP1-2000_DP1-
70 alpine IT Biella UNITO_1 24 45,546 7,906 2000-1
71 alpine IT Abruzzo UNIUD_3 70 42,719 13,554 UNIUD_3_10-1954_10-1954-1
72 alpine IT Abruzzo UNIUD_3 46 42,718 13,555 UNIUD_3_10-1978_10-1978-1
73 alpine IT Abruzzo UNIUD_3 24 42,717 13,554 UNIUD_3_10-2000_10-2000-1
74 alpine IT Abruzzo UNIUD_3 4 42,717 13,554 UNIUD_3_10-2020_10-2020-1
75 alpine IT Abruzzo UNIUD_3 0 41,717 13,553 UNIUD_3_10-2024_10-2024-1
UNIUD_6_BP1-1954_BP1-
76 alpine IT Ampezzo UNIUD_6 70 46,392 12,823 1954-1
UNIUD_6_BP1-1978_BP1-
77 alpine IT Ampezzo UNIUD_6 46 46,392 12,824 1978-1
UNIUD_6_BP1-2000_BP1-
78 alpine IT Ampezzo UNIUD_6 24 46,392 12,823 2000-1
UNIUD_6_BP1-2020_BP1-
79 alpine IT Ampezzo UNIUD_6 4 46,393 12,817 2020-1
UNIUD_6_BP1-2024_BP1-
80 alpine IT Ampezzo UNIUD_6 0 46,393 12,822 2024-1
81 alpine IT Prealpi_Giulie ~ UNIUD_1 70 46,273 13,284 UNIUD_1_1-1954_1-1954-1
82 alpine IT Prealpi_Giulie UNIUD_1 46 46,278 13,283 UNIUD_1_1-1978_1-1978-1
83 alpine IT Prealpi_Giulie ~ UNIUD_1 24 46,279 13,281 UNIUD_1_1-2000_1-2000-1
84 alpine IT Prealpi_Giulie  UNIUD_1 4 46,277 13,278 UNIUD_1_1-2020_1-2020-1
85 alpine IT Prealpi_Giulie ~ UNIUD_1 0 46,277 13,278 UNIUD_1_1-2023_1-2023-1
86 continental IT Toscana UNIUD_2 24 43,788 11,904 UNIUD_2 5-2000_5-2000-1
87 continental IT Toscana UNIUD_2 4 43,788 11,905 UNIUD_2_5-2020_5-2020-1
88 continental IT Toscana UNIUD_2 0 43,787 11,903 UNIUD_2_5-2024_5-2024-1
89 continental IT Toscana UNIUD_2 70 43,789 11,906 UNIUD_2_5-1954_5-1954-1
90 continental IT Toscana UNIUD_2 46 43,787 11,904 UNIUD_2_5-1978_5-1978-1
91 continental cz Beskydy VUKOZ_4 14 49,336 18,265 VUKOZ_4 AF4 1
92 continental cz Beskydy VUKOZ_4 22 49,382 18,292 VUKOZ_4 AF13_1
93 continental cz Beskydy VUKOZ_4 0 49,381 18,291 VUKOZ_4_Control_99_1
94 continental cz Beskydy VUKOZ_4 43 49,416 18,355 VUKOZ_ 4 _Af16_1
95 continental cz Bohemian_Karst VUKOZ_1 90 49,960 14,190 VUKOZ_1_AF87_1
96 continental cz Bohemian_Karst VUKOZ_1 78 49,947 14,135 VUKOZ_1 _AF80_1
97 continental CZ Bohemian_Karst VUKOZ_1 75 49,916 14,119 VUKOZ_1 _AF84_1
98 continental cz Bohemian_Karst VUKOZ_1 0 49,959 14,187 VUKOZ_1_Control99 1
99 continental cz Bohemian_Karst VUKOZ_1 66 49,933 14,150 VUKOZ_1_AF91_1
100  continental Ccz Bohemian_Karst VUKOZ_1 85 49,934 14,156 VUKOZ_1_AF52_1
101  continental Ccz Bohemian_Karst VUKOZ_1 77 49,956 14,196 VUKOZ_1_AF86_1
102  continental Ccz Bohemian_Karst VUKOZ_1 75 49,957 14,198 VUKOZ_1_AF90_1
103  continental CZ Bohemian_Karst VUKOZ_1 89 49,917 14,122 VUKOZ_1 AF83_1
104  continental Ccz Bohemian_Karst VUKOZ_1 68 49,914 14,104 VUKOZ_1_AF65_1
105  continental CZ Bohemian_Karst VUKOZ_1 24 49,929 14,157 VUKOZ_1 NF09_1
106  continental Ccz Bohemian_Karst VUKOZ_1 85 49,922 14,117 VUKOZ_1_AF82_1
107  continental CZ Bohemian_Karst VUKOZ_1 91 49,896 14,101 VUKOZ_1 _AF62_1
108  continental cz Bohemian_Karst VUKOZ_1 24 49,930 14,099 VUKOZ_1_NF13 1
109  continental CZ Bohemian_Karst VUKOZ_1 73 49,971 14,261 VUKOZ_1_AF68_1
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Kiskunsag
Kiskunsag
Kiskunsag
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VUKOZ_5_AF19_1
VUKOZ_5 AF13_1
VUKOZ_5_AF10_1
VUKOZ_5 AF02_1
VUKOZ_5 Control_99 1
VUKOZ_5_AF07_1
VUKOZ_5_AF17_1
VUKOZ_2_AF13_1
VUKOZ_2_AF21_1
VUKOZ_2_AF20_1
VUKOZ_3 AF12_1
VUKOZ_3_AF09_1
VUKOZ_3 AF16_1
VUKOZ_2 AF31_1
VUKOZ_2 AF3 1
VUKOZ 2 AF5_ 1
VUKOZ_3 AF7_1
VUKOZ_2 AF30_1
VUKOZ_2_ Control_98 1
VUKOZ_3 Control_99 1
VUKOZ_6 AF11 1
VUKOZ_6_Control_99 1
VUKOZ_6 AF 15 1
VUKOZ 6 AF 8 1
UNITBV_1_Sinca_1
UNITBV_1_Sinca_3
UNITBV_1_Sinca_2
UNIUD_4_13-1954_13-1954-1
UNIUD_4 13-1978 13-1978-1
UNIUD_4_13-2000_13-2000-1
UNIUD_4_13-2020_13-2020-1
UNIUD_4 13-2024 13-2024-1
UNIPA_1_Serraglio 4 5 341
UNIPA_1 Serraglio_6_6
UNIPA_1_Serraglio 9 353
UNIPA_1_Serraglio_10_11 333
UNIPA_1_Serraglio_12_12
UNIPA_1_Serraglio_13_13
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5. Supporting material (lab protocols)

Deroo H., Tahsin M. (2025): Standard Operating Procedures for soil physicochemical analysis
by the central labs. Horizon Europe Project No. 101081177, European Commission, 14

pp.

Cazzaniga S., Delavaux C., De Vos B., Lambrechts S., Panico S., Pavel S. (2025): eDNA
protocol. Project No. 101081177, European Commission, 11 pp.
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https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_SOP_soil_physicochemical_central_labs_20251202_EV-INBO_VUK_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_SOP_soil_physicochemical_central_labs_20251202_EV-INBO_VUK_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_eDNA-protocols_20251292_EV-INBO_ETHZ_v2.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP2_WP3_eDNA-protocols_20251292_EV-INBO_ETHZ_v2.0.pdf
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Appendices
Appendix A: overview of soil data collection efforts by individual project
partners (internal and external)

The horizontal axis (X-axis) shows the abbreviations of the organizations, while the vertical
axis (Y-axis) indicates the number of sites sampled. The figure is divided to show WP2 and
WP3 sites separately. Full names of the institutions are provided in Table 5.
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Table 5: List of internal and external teams participating in soil data collection in WP2 and WP3.

TeamID Teamname Countryoforigin  Country of sampling
VUK Landscape research institute cz CZ,HU
UNIUD University of Udine T IT,HR
NWEVA Nor‘thwest German Forest Research
Institute DE DE
Institute of Biodiversity and
IBER-BAS Ecosystem Research atthe
Bulgarian Academy of Sciences BG BG
CuLs Czech University of Life Sciences cz SK
WSL Swiss Federal Institute for Forest,
Snow and Landscape Research CH CH
Research Institute for Nature and
o Forest BE BE
Forest Research Institute Baden-
Feay Wiirttemberg DE DE
UNITO University of Turin T IT,BA
TUZVO Technical University of Zvolen SK SK
BGD-NP Berchtesgaden NationalPark DE DE
UNITBV Transilvania University of Bragov RO RO
SFI Slovenian Forestry Institute SI Sl
AU Aarhus university DK DK
BFNP Bavarian Forest National Park DE DE
FRI Forest Research Institute PL PL
LWF The Bavarian State Institute of
Forestry DE DE
UNIPA The University of Palermo T T
Research Centre of the Slovenian
ALY Academyof Sciences and Arts SI Sl
MENDELU Mendel University in Brno (074 UA
Byriel University of Copenhagen DK DK
WR Wageningen Research NL NL
Mediterranea University of Reggio
e Calabria T T
Cosornet/Barnoaiea Universitatea ,Stefan celMare” din
Suceava RO RO
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Appendix B: number of sites with soil data by ecoregion and WP

Soil data were collected across five of the six target ecoregions (see Milestone 1). In the Boreal
ecoregion, only WP3 data are available, based on existing soil data obtained from the

literature.
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https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_M1_Ecoregion_20240413_FVA-BW_VUKOZ_v1.0.pdf
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Appendix C: soil units classified across WP2 and WP3 sites

The graph below illustrates the diversity of soil units sampled across the sites. The overview
indicates that WP2 sites encompass a wider range of soil units compared to WP3. WP2 also
includes low-productivity regions where agriculture was never practiced and, consequently,

where afforestation is not occurring.

Number of sites

‘II....I.---- _

"b \,e‘?g \,\1’-"\“= 0&6\ o™ G«“‘Po p@{o v‘*‘p %ﬁt@%\‘ﬁé xa‘é‘o ¥ »aﬁ‘cao e N‘&ﬁp Géoqp o ‘5901 ?\é‘cep

22



