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Executive Summary 

Milestone 5 outlines the process of collecting and harmonising dendrometric datasets across 

Europe. These harmonised data will form the basis for analysing the impacts of rewilding on 

carbon storage and biodiversity (Tasks 2.1–2.3 and Tasks 3.1–3.3). For Work Package 2 

(WP2), the analysis relies on existing long-term as well as chronosequence datasets provided 

by both internal and external partners. In contrast, Work Package 3 (WP3) primarily involves 

the establishment of new datasets. 

In the Description of the Action (DoA, Table 4), we had planned to collect dendrometric data 

from more than 500 sites across Europe for WP2. We have successfully completed this task 

by collecting dendrometric data from a) WILDCARD partners, and b) external partners (mainly 

form EuFoRIa network) via service contracts. More specifically, data collection was 

successfully completed for 545 sites. Moreover, the integration of additional 288 sites, for 

which we have secured binding commitments, will raise the total number of sampled sites 

to 833. These sites encompass a wide range of European forest types and ecological 

conditions, representing the main ecoregions in Europe. However, the dataset is 

heterogeneous, with varying methodological approaches often used across sites. This has 

presented unique challenges for data processing and analysis. To address these, we have 

developed standardized data collection tools and a new web application for plausibility checks. 

These efforts have enabled the creation of a unified dendrometric database with strong 

potential to support the specific research questions of WILDCARD WP2.  

In WP3, Task 3.1 focuses specifically on the collection, verification, and validation of 

aboveground dendrometric data and vegetation composition from both existing and newly 

established chronosequences at no fewer than 26 regions across Europe. As a result of this 

effort, the WILDCARD consortium contributed data from 21 internal chronosequences, which 

were complemented by 5 additional chronosequences provided by external partners (TUZVO, 

ZRC-SAZU, UNIPA). Two additional external partners (AU and MENDELU) have expressed 

interest in joining the data collection effort and are expected to contribute 3 additional 

chronosequences by September 2025. This will bring the total to 29 chronosequences, 

covering 323 sites distributed across various age classes. 

In parallel with the development of the dendrometric database, an open-access WebGIS 

platform was created to visualise the spatial distribution of all sites across Europe. For each 

site, the platform provides key information, including ecological conditions, forest types, time 

since abandonment (TSA), availability of biodiversity data, and other relevant attributes. 

Keywords 

Aboveground dendrometric data, data collection and harmonisation, WebGIS platform 

 

 

 

 

  

https://wildcard-project.eu/project-data/
https://wildcard-project.eu/project-data/
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1 Introduction 

Work Packages 2 and 3 leverage two European networks of experimental sites, respectively:  

i) set-aside and old-growth forests under the European Forest Reserve Initiative (EuFoRIa), 

and 

ii) a distributed network of chronosequences representing natural rewilding of ecosystems 

on abandoned agricultural land. 

Both networks consist of site clusters where (i) permanent plots have been established and 

repeatedly monitored, providing long-term time series data, or (ii) they include 

chronosequences composed of terrestrial ecosystems with comparable ecological 

characteristics but differing in age or successional stage since abandonment. 

As detailed in Deliverable 2.1, within WP2, Task 2.1 — “Aboveground implications of 

proforestation” — is largely based on existing datasets related to dendrometry and 

biodiversity. These datasets are contributed both by WILDCARD project partners and by 

collaborators from the European Forest Reserves Initiative (EuFoRIa) network, which includes 

institutions not formally part of WILDCARD. More specifically, EuFoRIa is a well-established 

collaborative network comprising over 800 sites located in unmanaged and primary forests 

across 23 European countries. These sites encompass a broad spectrum of forest types and 

ecological conditions, reflecting varying durations since management abandonment. At each 

site, permanent plots have been established, and for most of them, time-series data are 

available. Data collection focuses on aboveground dendrometric variables and is often 

complemented by vegetation surveys and inventories of specific taxonomic groups. While 

Deliverable 2.1 defined the minimum data requirements, outlined the procedures for 

dendrometric data collection and harmonization, and established the structure of the common 

dendrometric database - initially including only data from WILDCARD project partners - this 

Milestone finalizes the collection and harmonization of existing aboveground data from both 

internal and external contributors across Europe. This ensures coverage of all major 

ecoregions and ecological gradients as identified in Milestone 1. 

As reported in Deliverable 3.1, WP3 — “Carbon and biodiversity development following natural 

rewilding of abandoned agricultural land” — is designed to compile standardized and openly 

accessible datasets on carbon (C) stocks, C sequestration rates, and biodiversity shifts 

resulting from the natural regeneration of abandoned agricultural areas throughout Europe. 

Task 3.1 is specifically dedicated to gathering, verifying, and validating aboveground 

dendrometric data and vegetation composition from both existing and newly established 

chronosequences in no fewer than 26 locations across Europe (as detailed in Table 3, Part B 

of the Grant Agreement). Each chronosequence may host one or more sites, which represent 

different time intervals since abandonment of agricultural use (i.e., Time Since Abandonment, 

TSA). While Deliverable 3.1 outlined the methodology for data collection, identified data gaps 

relative to the ecoregions and ecological gradients defined in Milestone 1, proposed a strategy 

to address these gaps, described the approaches used to calculate C stocks in aboveground 

ecosystem pools and assess plant diversity at the site level — along with presenting a 

preliminary dataset on available C and biodiversity across the network — this Milestone marks 

the completion of data collection and processing across all targeted chronosequences. 

Collected data — including individual tree measurements and deadwood on the ground — will 

enable WILDCARD partners to estimate C stock changes with TSA within various 

aboveground ecosystem compartments at each site.  

https://www.wsl.ch/de/projekte/euforia/
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D2.1_20241220_FVA-BW_v1.0.pdf
https://www.wsl.ch/de/projekte/euforia/
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D2.1_20241220_FVA-BW_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_D3.1_20241226_USB_v1.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D3.1_20241226_USB_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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2 Data collection 

WP2: Proforestation 

2.1.1 Data collection principles – representativeness vs. coverage  

Finding a balance between local representativeness and Europe-wide data coverage presents 

a significant challenge. On one hand, strict local requirements — such as the need for 

sufficiently large plots with comprehensive measurements to accurately represent individual 

sites — enhance data quality and reliability. On the other hand, these rigorous standards often 

limit the availability of datasets that meet such criteria, thereby reducing spatial coverage 

across Europe. As a result, the more stringent the local demands, the higher the risk of 

excluding sites that could contribute to a broader, more comprehensive understanding. WP2 

fully acknowledges this critical trade-off. 

Following careful consideration, the WP2 team has defined the following minimum 

requirements for the acceptance of dendrometric data in the data collection process: 

1. Data were collected from permanent plots located in unmanaged, old-growth, or 

primary forests. Each site includes at least one tree census. Sites have either one or 

more large plots (≥ 0.5 ha), or multiple smaller plots (n ≥ 5, each ≥ 500 m2). A single 

tree census or inventory is acceptable, provided the plot location can be reliably re-

identified for future measurements.  

2. For each site, information on time since abandonment (TSA), EEA European Forest 

Type and soil water and nutrient class is available. 

3. Measurements were taken for individual trees, stems, and deadwood objects. For 

each object, data include species (or genus; for deadwood: broadleaved or coniferous, 

and decay class), diameter, and length or height (with possible sub-sampling), along 

with basic status (alive or dead). If individual deadwood objects were not measured, 

plot-level estimates of coarse woody debris (CWD) volume or biomass were 

acceptable, provided they were documented in the metadata. In some cases, these 

estimates might be based on simplified, site-level calculations. 

 

2.1.2 Data collection tools 

To support the pan-European collection and subsequent harmonization of dendrometric data, 

WP2 has used a set of standardized data collection tools. These tools assisted both internal 

and external collaborators in following the prescribed data formats and in efficiently 

documenting metadata. 

• WILDCARD WP2 Site Metadata Table for collecting standardized information on 

available sites and their principal environmental characteristics and data availability. 

• Work description, providing detailed instructions on data formatting, documentation 

and submission.  

• Online video-tutorial, providing additional comments, instructions and explanations to 

the Work description. 

By leveraging these tools, WP2 aims to compile and utilize data from a wide range of sources. 

For more detailed information on data collection procedures, please refer to Deliverable D2.1.   

https://www.eea.europa.eu/publications/technical_report_2006_9
https://www.eea.europa.eu/publications/technical_report_2006_9
https://docs.google.com/spreadsheets/d/1ZThaqGRmRJG7jfbnWNP52C_IKnjHgofU3lR87dgD0o0/edit?gid=0#gid=0
https://wildcard-project.eu/wp-content/uploads/2024/03/Attachment_No1_Work-description_Dendro_WILDCARD-WP2_EuFoRIa-SC_v1.0.pdf
https://wildcardproject.sharepoint.com/:v:/s/WildcardProject/EfwrrhOIahVHivHXHsJHRYMB_En8kZ6aBVhD1NjfqiyAvw?e=7lxt8p
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D2.1_20241220_FVA-BW_v1.0.pdf
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2.1.3 Data contributors 

The core of the data collection efforts in WP2 was coordinated by internal project partners, 
who contributed with their own dendrometric datasets: FVA-BW, NW-FVA, VUK, UNIUD, 
EVINBO, UNITO, IBER-BAS, USV, WR ( 

Table 1). 

As WILDCARD partners’ sites covered only part of the ecoregions and eco-gradients targeted 

by the project (Milestone 1), WP2 gathered additional data from scientific institutions external 

to the project (see Table 1). In particular, the members involved in the European Forest 

Reserve Initiative (EuFoRIa) were identified, via an open call and online survey, as valuable 

partners to help improve the coverage of the available dataset. WILDCARD’s permission to 

access the dendrometric and biodiversity data from external partners was formalised in a 

standardised service contract document that was signed by legal representatives of FVA-BW 

(the “Client”), VUK (the “Data-holding institution”) and the external partner (the “Contractor”). 

The service contract (see Deliverable 6.6 – Data management plan, Update 1 – for more 

details) set out the conditions under which external partners would be paid for processing and 

delivering such data. Some important provisions included the schedule of data processing and 

delivery, confidentiality, ownership, authorship and liabilities. Attached to the service contracts 

were several key documents: a detailed work description; the list of forest sites from which 

data would be provided; a data template to aid data harmonization and delivery; a pricing 

guide explaining the fee calculation. The fee was calculated by combining the EU SME 

average daily salary (outlined in The EU Grants Annex 2a) of €485.85, the country correction 

coefficients to ensure equal treatment and purchasing power parity (outlined in The Horizon 

Europe Marie Curie Actions 23-24 document), and the number of days estimated for 

processing and delivering the data from the partners’ study sites (10 days for <10 sites, 15 

day for 10-30 sites, 18 days for >30 sites). 

Through the service contract process described above, WILDCARD entered into contractual 
agreement with 20 external partners, covering 396 sites across 17 countries and six ecoregions ( 

Table 1). 

 

Table 1.Overview of the number of sites provided by different institutions for the WP2 dendrometric 
database, including their geographic distribution across ecoregions and countries. Sites already 
integrated into the database are shown in red; additional sites expected by September 2025 are shown 
in black. 

Institution Abbreviation Ecoregion Country 
Number of 

sites 
Partner 

Nature and Forest 
Agency 

ANF Continental Luxemburg 9 External 

Forest Research 
Institute Baden-

Wurttembürg 
FVA-BW Continental Germany 110 WILDCARD 

Institute of 
Biodiversity and 

Ecosystem 
Research 

IBER-BAS 
Alpine, Black 

Sea, 
Continental 

Bulgaria 17 WILDCARD 

Own Capital of the 
Research Institute 

for Nature and 
Forest 

EVINBO Atlantic Belgium 25 WILDCARD 

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/Attachment_No1_Work-description_Dendro_BioDiv_WILDCARD-WP2_EuFoRIa-SC_v1.0.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/guidance/additional-information-on-unit-costs-and-contributions_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-2-msca-actions_horizon-2023-2024_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-2-msca-actions_horizon-2023-2024_en.pdf
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Northwest German 
Forest Research 

Institute 
NW-FVA 

Alpine, Atlantic, 
Continental 

Germany 142 WILDCARD 

University of Padua UNIPD Alpine Italy, Romania 8 WILDCARD 

University of Turin UNITO 
Alpine, 

Continental 

Bosnia & Herz., 
Italy, 

Montenegro 
20 WILDCARD 

University of Udine UNIUD 
Alpine, 

Mediterranean 
Croatia, Italy 4 +2 WILDCARD 

Ștefan cel Mare 
University of 

Suceava 
USV Alpine Romania 1 WILDCARD 

Landscape 
Research Institute 

VUK 
Continental, 
Pannonian 

Czech 
Republic, 
Poland 

41 WILDCARD 

Wageningen 
University 

WR Atlantic Netherlands 58 WILDCARD 

Alberitalia 
Foundation / 

University of Reggio 
Calabria 

AlberIT / UNIRC 
Alpine, 

Mediterranean 
Italy 3 External 

Bavarian Forest 
National Park 

BFNP Continental Germany 15 External 

Berchtesgaden 
National Park 

BGD-NP Alpine  Germany 30 External 

Czech University of 
Life Sciences 

CULS 
Alpine, 

Continental 

Albania, 
Austria, 

Croatia, Czech 
Republic, 
France, 

Romania, 
Slovakia, 
Slovenia, 
Ukraine 

74 External 

Institute of Forest 
Science 

ICIFOR 
Alpine, Atlantic, 

Black Sea 
France, Turkey, 

Spain 
4 External 

German Centre for 
Integrative 
Biodiversity 
Research 

iDIV Continental Germany 1 External 

National Institute for 
Research-

Development in 
Forestry 

INCDS 
Alpine, 

Continental 
Romania 2 External 

National Research 
Institute for 

Agriculture, Food 
and Environment 

INRAE 
Alpine, Atlantic, 

Continental, 
Mediterranean 

France 25 External 

Research Institute 
for Forest Ecology 

and Forestry 
Rheinland-Pfalz 

LFRLP-FAWF Continental Germany 44 External 

Bavarian Forest 
State Institute 

LWF 
Alpine, 

Continental 
Germany 8 External 

Sumava National 
Park 

NPS Continental Czech Republic 21 External 

Technical University 
in Zvolen 

TUZVO 
Alpine, 

Pannonian 
Poland, 
Slovakia 

16 External 
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University of 
Copenhagen 

UCPH Continental Denmark 6 External 

University of 
Eastern Finland 

UEF Boreal Finland 6 External 

University of 
Ljubljana 

UL 
Alpine, 

Continental 
Slovenia 12 External 

Transilvania 
University of Brasov 

UNITBV 
Alpine, 

Continental 
Romania 4 External 

University of 
Agriculture in 

Krakow 
URK 

Alpine, 
Continental 

Poland, 
Slovakia 

30 External 

Swiss Federal 
Institute for Forest, 

Snow and 
Landscape 
Research 

WSL 
Alpine, 

Continental, 
Pannonian 

Germany, 
Switzerland, 

Ukraine 
46 External 

State Forestry and 
Timber Agency of 

North Rhine-
Westphalia 

WUH-NRW 
Atlantic, 

Continental 
Germany 48 External 

Warsaw University 
of Life Sciences 

WULS Continental Poland 1 External 

      

      Total 
833 

(545+ 288) 
  

 

WP3: Afforestation 

The WILDCARD consortium provided 19 internal chronosequences with aboveground 

dendrometric data - either pre-existing or newly established - compared to the 26 originally 

planned in the Grant Agreement (see Deliverable 3.1 for more details). To address the 

remaining gaps, particularly in underrepresented or unrepresented ecoregions (Milestone 1), 

new chronosequences have been established, and external research groups have been 

engaged and formally contracted to share dendrometric data for the estimation of 

aboveground carbon stocks, following a procedure similar to that described above for WP2. 

The final list of 26 chronosequences with collected dendrometric data, along with 3 

additional chronosequences for which data will be gathered shortly, is presented in Table 

2. 

Table 2. List of WILDCARD chronosequences (internal + external) with indication of the number of sites 
where dendrometric are available. Number of chrono = number of chronosequences. Sites already 
integrated into the database are shown in red; additional sites expected by September 2025 are shown 
in black.. 

Institution Abbreviation Ecoregion Country 
Number 

of chrono. 
Number of 

sites 
Partner 

Aarhus 
Universitet 

AU Atlantic Denmark 2 8 External 

Institute of 
Biodiversity 

and 
Ecosystem 
Research 

IBER-BAS 
Alpine, 

Continental 
Bulgaria 4 60 WILDCARD 

https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D3.1_20241226_USB_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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Mendel 
University in 

Brno 
MENDELU Alpine Ukraine 1 7 External 

Research 
Centre of 

the 
Slovenian 

Academy of 
Sciences 
and Arts 

ZRC SAZU Continental Slovenia 1 4 External 

Own Capital 
of the 

Research 
Institute for 
Nature and 

Forest 

EVINBO Atlantic Belgium 2 6 WILDCARD 

Silva 
Tarouca 

Research 
Institute for 
Landscape 

VUKOZ 
(VUK) 

Continental, 
Pannonian 

Czech 
Republic, 
Hungary 

6 55 WILDCARD 

Technical 
University in 

Zvolen 
TUZVO 

Alpine, 
Pannonian 

Slovakia 3 13 External 

University of 
Palermo 

UNIPA Mediterranean Italy 1 6 + 9 External 

University of 
Turin 

UNITO Alpine Italy 2 30 WILDCARD 

University of 
Udine 

UNIUD 
Alpine, 

Continental, 
Mediterranean 

Italy 7 125 WILDCARD 

      Total 
29 

(26 + 3) 
323 

(299 + 24) 
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3 Data structure and harmonisation 

WP2: Proforestation 

3.1.1 General approach 

The European-wide dendrometric data harmonization was founded on three key pillars: 

1. Initial pre-harmonization carried out by data providers, in accordance with the work 

description and data template provided by the data-curating institution (VUK). 

2. Internal data harmonization conducted by VUK, both prior to uploading data into the 

relational database and during subsequent data processing. 

3. Comprehensive metadata documentation accompanying each data submission. 

Metadata are an integral component of both the individual dendrometric datasets and 

the final relational database. 

3.1.2 Dealing with Challenges 

The process of gathering and harmonizing data collected across multiple countries - each 

employing different methodological approaches and operating at various inventory levels 

(including site, plot, tree/stem, and coarse woody debris) - has proven to be highly complex. 

This challenge is further compounded by the fact that the data are often maintained in different 

national languages. 

To support data contributors in overcoming these difficulties - ranging from technical issues to 

methodological inconsistencies - transparent communication channels and continuous 

feedback mechanisms have been established. 

To ensure transparent data consistency, integrity and baseline plausibility checks on both the 

data contributors’ and data curator’s sides, a Web-based Application was developed and 

launched. 

Finally, to ensure the proper integration of delivered data into the central database, final query 

tests were conducted for each site. This framework guaranteed that incoming data was valid, 

reliable, and correctly incorporated into the central relational database. 

A complete description of the WP2 dendrometric data harmonization procedure is given in 

Deliverable D2.1. 

 

3.1.3 Data organization and storage 

The database is built on PostgreSQL, a robust system featuring the integrated PostGIS 

extension to efficiently handle spatial data. It comprises six primary interconnected tables: 

sites, site_design, plots, trees, coarse woody debris (CWD), and species_list. These tables 

are designed to manage a wide range of information, including forest site characteristics, 

sampling plot designs, dendrometric measurements, geospatial records, and detailed 

taxonomic data. Each table is structured to include specific fields, such as identification 

https://databasechecking-euforia.streamlit.app/
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D2.1_20241220_FVA-BW_v1.0.pdf
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parameters, environmental attributes, and metadata, ensuring the data is systematically 

organized and easily accessible. 

Moreover, the database schema is designed with future compatibility in mind, particularly with 

GIS tools, enabling advanced geospatial analysis and seamless integration of harmonized 

data from various inventories. The structure also supports dynamic updates and scalability, 

making it well-suited for long-term data management and analysis in ecological and forestry 

research. 

A complete description of the database structure up to the main data fields of the data tables 

is provided in the Deliverable D2.1. 

 

3.1.4 Access to data  

The Terms and Conditions, along with details on distributed and recorded database access, 

are available through the following link:  

https://databasechecking-euforia.streamlit.app/terms_and_conditions. 

WP3: Afforestation 

The chronosequences listed in Table 2 were either sampled as part of other research projects 

or specifically within the framework of WILDCARD. Data from newly established 

chronosequences were collected following standardized procedures outlined in the WP3 

Aboveground Biomass Protocol and the WP3 Vegetation Sampling Protocol. For existing 

chronosequences, data were reviewed and reformatted to align with the template forms 

specified in these protocols.  

The dendrometric data were subsequently stored in a centralized database (raw dendrometric 

data – sensitive database), and C stocks in the aboveground ecosystem pools were calculated 

using the methodology described in Deliverable 3.1 and shortly summarized in Figure 1.  

The resulting dataset – at the moment accessible to WILDCARD project partners, the Project 

Officer, and reviewers only - is stored in a password-protected folder (link). It now includes 

data from all chronosequences listed in Table 2. 

 

https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D2.1_20241220_FVA-BW_v1.0.pdf
https://databasechecking-euforia.streamlit.app/terms_and_conditions
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP3_Aboveground_biomass_protocol_20240617_UNIUD_v2.0.pdf
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_WP3_Aboveground_biomass_protocol_20240617_UNIUD_v2.0.pdf
https://wildcardproject.sharepoint.com/sites/WildcardProject/Shared%20Documents/General/WP2-3_TEMPORARY_COMMON_PROTOCOLS/M5_Dendrometric_data_collection_harmonisation/WP3%20Vegetation%20sampling%20protocol’
https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D3.1_20241226_USB_v1.0.pdf
https://wildcardproject.sharepoint.com/:f:/r/sites/WildcardProject/Shared%20Documents/General/FINAL%20DELIVERABLES/Wildcard_D3.1_dataset?csf=1&web=1&e=8uDVgZ&xsdata=MDV8MDJ8Z2lvcmdpby5hbGJlcnRpQHVuaXVkLml0fGM1ZWU0YTcwYjQ4YTQ5YzU5ZjZmMDhkZDBlZjcyOGZifDZlNmFkZTE1Mjk2YzQyMjRhYzU4MWM4ZWMyZmQ1M2E4fDB8MHw2Mzg2ODMxNzY4ODU4NTgyMDZ8VW5rbm93bnxUV0ZwYkdac2IzZDhleUpGYlhCMGVVMWhjR2tpT25SeWRXVXNJbFlpT2lJd0xqQXVNREF3TUNJc0lsQWlPaUpYYVc0ek1pSXNJa0ZPSWpvaVRXRnBiQ0lzSWxkVUlqb3lmUT09fDB8fHw%3d&sdata=UmxFSjlmVUk0dU9VcVMzNlhna3h6ejlBYlJVOXlWOHVBZzFUSlo2NWU0Zz0%3d
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Figure 1. Overview of the procedure used to calculate carbon stocks in the various aboveground carbon 
pools based on the dendrometric data collected in WP3. A detailed point-to-point description of the 
methodology is provided in Deliverable 3.1. 

 

  

https://wildcard-project.eu/wp-content/uploads/2024/03/WILDCARD_D3.1_20241226_USB_v1.0.pdf
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4 Description of data 

WP2: Proforestation 

The sites of WP2, where dendrometric data is available, are well distributed among all the 

major ecoregions (biogeographic regions) of Europe with a major presence in continental and 

alpine regions (Figure 2). In terms of forest types, beech, montane beech, Alpine coniferous, 

and mesophilic deciduous forests are the most represented in our dataset (Figure 3). All TSA 

classes are well represented, with 126 sites corresponding to primary forests. 

 

Figure 2. Distribution of WP2 sites with collected and harmonized dendrometric data across European 
ecoregions. Ecoregion boundaries were obtained from the European Environment Agency (EEA). 
Areas shown in grey fall outside the scope of the project. 

 

The environmental characterization of the sites reveals a broad range of climatic and 

topographic conditions. The distribution encompasses a wide spectrum of soil (Figure 4), 
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mean annual temperatures, mean annual precipitations, elevations, and slope values (Figure 

5 and Figure 6), with comparable patterns observed across the main TSA categories.  

 

Figure 3. Distribution of WP2 sites across forest types and Time Since Abandonment (TSA) categories. 
The heatmap illustrates the number of plots sampled within each forest type, stratified by TSA classes: 
0–30 years, 30–60 years, 60–100 years, and >100 years and primary forests. Forest types are based 
on the European Environmental Agency (EEA) typology. Darker shades indicate a higher number of 
plots for a given combination of TSA class and forest type.  
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Figure 4. Distribution of WP2 sites across soil reference groups and Time Since Abandonment (TSA) 
categories. The heatmap displays the number of plots sampled within each soil reference group, 
classified according to the World Reference Base for Soil Resources (WRB), across four TSA classes: 
0–30 years, 30–60 years, 60–100 years, >100 years and primary forests. Darker shades indicate a 
higher number of plots. 
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Figure 5. Distributions of environmental variables extracted across all WP2 sites. 
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Figure 6. Environmental gradients across TSA classes. Violin plots illustrate the distribution of four key 
environmental variables across WP2 sites categorized by Time Since Abandonment (TSA): 0–30 years, 
30–60 years, 60–100 years, >100 years and primary forests. 
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WP3: Afforestation 

Above-ground dendrometric data were collected from 29 chronosequences (site clusters) - 26 

initially planned and 3 subsequently added - encompassing a total of 323 TSA-specific sites. 

Each chronosequence included, on average, 10 sites (range: 4-20). The clusters are 

geographically distributed across five major European biogeographical regions: Alpine, 

Continental, Pannonian, Atlantic, and Mediterranean (Figure 7). 

The selected sites encompass over ten distinct forest types. However, most are located within 

thermophilous deciduous forests, montane beech forests, or mesophytic deciduous forests 

(Figure 88). Due to their history of agricultural land use, the majority of sites belong to the soil 

reference groups Cambisols, Leptosols, and Luvisols, soil types typically associated with 

former agricultural areas (Figure 9). 

Environmental characterization of the sites reveals a broad coverage of climatic and 

topographic conditions. The distribution spans a wide range of mean annual temperatures, 

mean annual precipitation, elevation, and slope values (Figure 10), with comparable 

distribution patterns across the three primary TSA categories: early (0–30 years), mid (30–60 

years), and late (60–100 years) stages of abandonment (Figure 11). Sites with abandonment 

durations exceeding 100 years were rare and thus only minimally represented in the dataset. 
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Figure 7. Locations of WP3 chronosequences within abandoned agricultural lands across selected 
European ecoregions. Black points indicate the approximate locations of chronosequence site clusters. 
Since sites within each cluster are geographically close, the number of points on the map appears 
relatively small despite representing a total of 323 sites. Ecoregion boundaries were obtained from the 
European Environment Agency (EEA). Areas shown in grey fall outside the scope of the project. 
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Figure 8. Distribution of WP3 sites across forest types and Time Since Abandonment (TSA) categories. 
The heatmap illustrates the number of plots sampled within each forest type, stratified by TSA classes: 
0–30 years, 30–60 years, 60–100 years, and >100 years. Forest types are based on the European 
Environmental Agency (EEA) typology. Darker shades indicate a higher number of plots for a given 
combination of TSA class and forest type. 
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Figure 9. Distribution of WP3 sites across soil reference groups and Time Since Abandonment (TSA) 
categories. The heatmap displays the number of plots sampled within each soil reference group, 
classified according to the World Reference Base for Soil Resources (WRB), across four TSA classes: 
0–30 years, 30–60 years, 60–100 years, and >100 years. Darker shades indicate a higher number of 
plots. 
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Figure 10. Distributions of environmental variables extracted across all WP3 sites. 
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Figure 11. Environmental gradients across TSA classes. Violin plots illustrate the distribution of four key 
environmental variables across WP3 sites categorized by Time Since Abandonment (TSA): 0–30 years, 
30–60 years, 60–100 years, and >100 years. 
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5 The WebGIS 

Both the WP2 and WP3 databases are accompanied by a site-level metadata table that 

provides an overview of data coverage in relation to ecological conditions, forest types, time 

since abandonment (TSA), availability of biodiversity data, and other key attributes. This 

information has been reorganized into an open-access WebGIS (https://wildcard-

project.eu/project-data/), enabling both internal partners and external users to explore the 

data, their geographic distribution, and core characteristics. 

The WebGIS was developed using qgis2web, a plugin for QGIS, and incorporates the 

cartographic layers listed in Table 3, all of which are freely accessible and can be toggled on 

or off by end users. 

The physical and environmental characteristics of each individual site were derived from the 

cartographic layers presented in Milestone 1 (Table 4). 

 

Table 3. List of background cartographic in the WebGIS platform. 

Layer Description Resolution/Scale Source 

Biogeographic regions 
Biogeographic regions 
of Europe 

Variable from 
1:1,000,000 to 
1:10,000,000 

EEA, 2016 

Forest cover 2021 

Forest cover types 
(broadleaved, mixed, 
coniferous forests) 
based on Corine land 
cover data. 

100 m EEA, 2021 

Sentinel-2 imagery 
Sentinel-2 cloudless 
orthophoto 

10 m 
EOX IT Services 

GmbH, 2024 

 

Table 4. List of cartographic layers used to extract biophysical and climatic characteristics for each site 
featured on the WebGIS platform. 

Layer Description Resolution Source 

(Bio)physical 

European Digital 
Elevation Model (EU-
DEM) - elevation from 
sea level [m] 1 km 

European 
Commission, 2012 

Slope [percentage] 

Aspect [degrees] 

Climate 

Bioclimatic variable 01 - 
Annual Mean 
Temperature [°C] 

1 km Karger et al, 2017 
Bioclimatic variable 12 - 
Precipitation rate over 
one year [mm year-1]   

Soil reference group 
Soil reference group, 
bedrock type and 
related soil properties 

1 km 

Panagos et al. 
(2022), Mantel et 
al (2023), IUSS 
Working Group 
WRB (2022). 

 

https://wildcard-project.eu/project-data/
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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By clicking on a point on the map, users can view a set of information (metadata) related to 

the selected site. At the end of the project, site-level carbon stock data - disaggregated by 

ecosystem pool - will be made publicly available through this WebGIS portal on the project 

website, as part of Result 1: “FAIR data on C stocks and biodiversity following rewilding.” The 

final dataset will also be integrated with belowground C stock estimates for both proforestation 

(WP2) and the spontaneous afforestation of abandoned agricultural land (WP3). As well, the 

maps of potential rewilding produced by WP1 will be also made available using this platform. 

 

Table 5. List of fields from the WP2 metadata table that can be visualized by the users. 

Field Description 

COMPOSED_SITE_ID site ID 

RESERVE_NAME reserve name 

INSTITUTION name of the institution 

COUNTRY country 

YEAR_RESERVE year of establishment of the reserve 

YEAR_ABANDONMENT year the site was abandoned 

YEAR_LAST_CENSUS year last dendrometric survey 

FOREST_TYPE forest type according to the European classification 

ELEVATION elevation above sea level (m) 

SLOPE slope (%) 

MAT mean annual temperature (°C) 

MAP mean annual precipitation (mm) 

SOIL soil reference group 

DENDROMETRIC DATA yes or no 

LIDAR DATA (HIS-ABOVE) yes or no 

SOIL DATA (HIS-BELOW) yes or no 

VEGETATION DATA yes or no 

MOSSES DATA yes or no 

FUNGI DATA yes or no 

LICHENS DATA yes or no 

INSECTS DATA yes or no 

BIRDS DATA yes or no 

BATS DATA yes or no 
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Table 6. List of fields from the WP3 metadata table that can be visualized by web-GIS users. 

Field Description 

CHRONO_ID chronosequence ID 

SITE_ID site ID within the chronosequence 

INSTITUTION name of the institution 

COUNTRY country 

TSA time since agricultural abandonment 

SURVEY_YEAR year of the survey 

FOREST_TYPE Forest type according to the European classification 

ELEVATION elevation above sea level (m) 

SLOPE slope (%) 

MAT mean annual temperature (°C) 

MAP mean annual precipitation (mm) 

SOIL soil reference group 

DENDROMETRIC DATA yes or no 

LIDAR DATA (HIS-
ABOVE) 

yes or no 

SOIL DATA (HIS-
BELOW) 

yes or no 

VEGETATION DATA yes or no 
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